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THE: ENGHE BE 


THE SIMPLON TUNNEL. 
No. I. 

Tue company which has been formed to construct a 
tunnel through the Pennine Alps under Monte Leone 
has just. issued a descriptive report, in which it 
mentions the difficulties it expects to encounter, and 
explain the manner in which it hopes to overcome 
these difficulties. This statement has been submitted by 
the Swiss Government to a committee of engineers, com- 

osed of Messrs. G. Colombo, Francis Fox, and C. J. 

agner, together with all plans and documents the com- 
pany possesses relating to the work, and their criticism 
of the project accompanies the report. 


The road over the Simplon Pass from Brigue to Domo | 


d’Ossola was commenced by Napoleon I., in 1801, and 
finished in 1806 ; and at its highest point it is 6500ft. above 
the sea. Many projects have been made for connecting 
the railway which runs from Geneva, vid Martigny to 


Brigue, with that which starts at Domo d’Ossola, | 
and passes through Vogogna to Novara, on the main | 
i The company’s | 


Turin with Milan. 
report gives a fist of these projects, dividing them into 
three classes. The first class comprises schemes in 
which tunnelling is avoided as much as possible, and the 
line is taken up inclines of 5 or 6 per cent., by zigzags, 


line connectin 


nan 


be in a straight line. The length of the northern, two 
per mil incline, will be 5 miles 1100 yards, and that of 
the southern, seven per mil, 6 miles 563 yards; the 
intermediate 547 yards being level. As a basis of com- 


| parison, the report then gives the following particulars 
| of the different tunnels which pass through the Alps :— 





~ | Mont | 


| Cenis, |Gothard| Arlberg \simpion 








m. yds. lm. yds. 


6 640 12 460 


m, yds.\m. yds. 
.| 7 1784) 9 549 
..| S766It. | 8639ft. 


| Length of tunnel .. .. 


| Altitude, northern or eastern end 4274ft. 2255ft. 


| 3998ft. 2080ft. 
4300ft. 2314ft. 
15 7 
6662ft. | 9319ft. 
2362ft. | 7005ft. 


| 
65 deg. a deg. 


cs southern or western end ..| 4164ft | 3757ft. 


highest point.. .. .. . | 4248ft. 3788ft. 
22 | 5°82 


1 


| 9676ft. | 9386ft. 


” 
| Maximum gradient in tunnel per mil. | 
Max. altitude of ground above axis . 
| ,, thickness of mountain above tunnel) 5428ft. 5598ft. 





», temperature of rock (Farenheit) “| 85 deg. 87 deg. 











| (1) Cross sections—The Simplon Tunnel will differ 
| from all others which have been made through the Alps 





shaped strata of the central mass. This is the case on 
the south as well as on the north, outside the older zone 
of the Finsteraarhorn; whilst at the Simplon the series 
of strata agree with their ages, going from south to north. 
The oldest rock is on the south, and consists of calcareous 
mica-schist, covered by gneiss of Antigorio. The passage 
from one formation to the other is marked by a layer of 
gypsum mixed with decomposed gneiss. In the centre, 
gneiss forms the principal mass, with beds of Teggiolo 
and Vallé limestone breaking in on the south ; on the 
north layers of crystalline schist join the compact mass 
of Monte Leone gneiss. The most recent formations are 
represented by the glossy schists, and Rhone gypsum on the 
north. The direction of the strata is nearly perpendicular 
to the axis of the tunnel, or usually from N.E. to S.W., whilst 
the inclination varies from N.W. to §.E. The rocks to be 
traversed are suitable for boring by machinery. On the 
north the softness of the schist will allow of rapid 
progress, which, however, will be hindered to some extent 
by the necessity for timbering. In the central mass and 
the Antigorio gneiss it will be much barder; but the 
rock being compact for considerable lengths, there will 
not be much need for fimber, so that there will be no 
difficulty in advancing at the stipulated rate of speed. 
In Brandts rock drills, the pressure can be varied accord- 





in that it will eventually consist of two parallel tunnels 


irg to the nature of the rock. 




















to a tunnel near the summit. In the second class of 
peek, a tunnel at an intermediate height is proposed, 

ut the steep inclines are still indispensable; whilst the 
third class consists of those requiring a tunnel at least 
ten miles long, and starting practically at the level of the 
lines which it connects. 

The company decided that in order to be able to 
compete with neighbouring Alpine lines, and receive a 
return for the capital invested, the last class of projects 
were the only reasonable ones. It examined those 
that had been made, and eventually decided on the line 
shown on Fig. 1 above. In this design, the tunnel 
starts half a mile above the new station of Brigue, on the 
left bank of the Rhone, and passes through the mountain 
in the direction N.W.—S.E. Its southern extremity is on 
the left bank of the Diveria, and its length 12 miles 
460 yards. At the northern end—see Fig. 2—it is 2255ft. 
above the level of the sea, at the centre 2314ft., and at 
the southern end 2080ft. The line of the frontier between 
Switzerland and Italy crosses the axis of the tunnel at 
right angles, just above the centre. At this point the 
distance from the tunnel to the surface of the ground is 
7000ft. The altitude of the northern end was fixed by 
the high-water mark of the Rhone; whilst at the southern 
end, as the tunnel comes out just below Iselle and the 
line has to follow the valley of the Diveria, it was thought 
— to keep it at the same level as the existing 
ro 


The position of the ends being fixed, and the southern 
end being 175ft. lower than the northern, it was decided 
that the latter should have the least incline which would 
allow the water to run off freely, and a gradient of two 
pee mil was chosen. It was then found that the southern 

alf would have an inclination of seven per mil. The 
tunnel will commence and finish with short curves; the 
radius of that on the north being 865 yards, and that on 
the south 828. For 11 miles and 1640 yards it will 


MAP SHOWING PROPOSED LINE OF THE SIMPLON TUNNEL 


56ft. apart, and each for a single line of rails. 
tunnel is to have a minimum sectional area of 250 square 
feet in the clear. The width in the clear is to be 
14ft. 9in. at the level of the sleepers and 16ft. 5in. at 
6ft. 6in. above them. The height from the top of the 
sleepers to the key of the arch is to be 18ft. 

As will be seen by Fig. 3, five different cross sections 
have been designed, to be adopted according tq the 
nature of the ground which is being traversed. They are 
as follows: (A) In compact rock with regular strata; no 
lining required. (B) In rock requiring a slight lining, and 
where the strata are irregular. Side walls and arch in 
ashlar, 14in. thick. (C) In ground where there is a 
medium pressure; side walls in ashlar, arch in dressed 
stone 20in. thick. (D) In ground where there is a strong 
vertical pressure ; side wallsin coursed masonry ; dressed 
stone arch, 24in. thick. (E) In ground which is in a state 
of decomposition, and where there is strong lateral pres- 
sure; side walls in coursed masonry; an invert 16in. 
thick, and arch 24in. thick in dressed stone. 

At intervals of 110 yards, on one side only, there will 
be refuges 6ft. 6in. wide by 7ft. 6in. high. At every 
1100 yards, instead of these niches there will be a room 
9ft. 10in. wide and deep, and 10ft. 2in. high, serving for 
signals and lamps. Besides these, four larger rooms 
will be constructed, to serve as stores for platelayers’ 
tools, &c. These will be placed at equal distances apart, 
and will be 18ft. 2in. wide, 10ft. 2in. high, and 19ft. Sin. 
deep. The two headings are to be 12ft. 1din. wide, by 
12ft. 74in. high above the sleepers. The parallel gallery 
will be lined wherever itis considered necessary. It will 
contain the principal channel for carrying off the water, 
and all the drainage from the main tunnel will be led 
into it. To allow trains to cross, there will be a siding 
a quarter of a mile long in the middle of the tunnel. 

(2) Section of strata.—At the Gothard Tunnel the 
more recent formations are placed beside the older fan- 





Each | 


The slowest progress will probably be made when 
passing through the layers of gypsum and dolomite. 
| Still, they are of short length, and as the heading follows 

the floor line, it will be possible to open out the full 

section, and to timber rapidly. For this reason it is not 
probable that there will be a repetition of the incidents 
which took place in the Gothard Tunnel in the part 
where the pressure was the strongest, under the plain of 

Andermatt. Water may be expected for the first mile 

and a-half on the north side, and under the valley of the 

Ganter ; also on the southern side, in the valley of the 

Cairasca between Pizzo, Valgrande and Teggiolo. 

From about the fourth mile to the eleventh, that is for 
|@ distance of nearly seven miles, the temperature will 
| exceed 87 deg. Fah., which is the maximum that has 
| been registered in the Gothard Tunnel; and if we apply 

the rule established by observations in the Gothard, of 
an increase of 1 deg. for every 80ft. in depth, it will 
| attain a maximum of 104 deg. The increase of tem- 
| perature will be a little greater below depressions on the 
| surface, and a little less below the summits. At the 
points where excavation is being carried on, the tem- 
perature will be lowered by means of ventilation, and by 
sprays of cold water forced out under high pressure. 

Arrangements have been made for an air supply of 1770 
cubic feet per second, whilst that used at the Gothard 
Tunnel in 1878 was only 71 cubic feet per second. 

(4) Exterior stations.—On the north a new Brigue 
station 1100 yards long will be built, about half a-mile 
from the northern entrance of the tunnel. This will serve 
asa transit station, and will be provided with suitable 
buildings for the Custom houses. It will have eight lines 
of rails. On the south it is arranged to have a station at 
Iselle, about 400 yards from the entrance of the tunnel. 

| This is intended to be a crossing station, and will have 
four lines of rails. 

(5) Hydraulic power.—One of the most important 
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points in arranging for the construction of a large tunnel 
is, to ascertain the amount of hydraulic power which can 
be utilised. At Simplon, the watercourses on the north 
side which may be taken into consideration are the 
Rhone, the Massa, the Kelchbach, and the Saltine. These 
streams have been gauged, and the minima observed till 
the end of 1893 were :—Rhone, above the Massa, 1216 
gallons per second; Saltine, at Brigue, 60 gallons ditto; 
Kelchbach, at Naters, 34 gallons ditto ; Massa, near the 
road bridge, 61 gallons ditto. In order to obtain 1000- 
horse power from the Massa or Saltine a fall of 1600ft. 


would be required, whilst the Kelchbach would need | 


2800ft. As the machinery will be placed in a building 
2260ft. above sea level, it would be necessary to con- 
struct a dam at the altitude of at least 3860ft. or 5060ft. 
But at this altitude neither the Saltine nor the Kelchbach 
give more than half the quantity of water mentioned 
above, so that it would not be possible to make use of 
these torrents. Besides this, they are already used for 
sawmills, for which in winter they have hardly the 
necessary water. The Massa, it is true, could give 
sufficient water for 1000-horse power, but it would require 
a watercourse at an altitude of 3900ft., exposed to the 
weather; and this would render the work liable to 
interruption during the badseason. If the water were con- 
veyed in pipes able to stand the pressure, the expense 
would be enormous. 

To be sure of an adequate supply, which can be 
increased if necessary, it will be necessary to have 
recourse to the Rhone. Between the mouth of the 
Massa and the bridge over*the Rhone, near Vogelthurm, 
a distance of about four and a-half miles, there is an 
average fall of 1°60 per cent. The most rapid fall in 
this stretch is in the neighbourhood of Maérel, 
where for 1100 yards there is a fall of 2°70 per cent. It 
seems obvious that this important fall should be utilised, 
and that the dam should not, if it can possibly be managed, 
be placed at a greater altitude than 2520ft., so as to be 
able to take the water conduit round the village of Morel, 
without having to encounter serious obstacles. The 
water would be taken in the neighbourhood of Gifrisch 
bridge, and would have to be conducted to Massaboden, 
on the left bank of the river, a distance of nearly 2} miles. 
Allowing a fall of three per mil, this gives an altitude of 
2478ft. for the top of the reservoir. If the depth of water 
in this be 7ft., there remains an available fall of 200ft. 
The line of pipes under pressure would have an internal dia- 
meter of 40in., and would be 875 yards long. With a flow of 
63ft. per second, this will give 330 gallons per second. 
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running full. In the latter case, the velocity in the pipe 
would be increased from 6}ft. to 84ft. per second. There 
would then be taken from the Rhone 660 gallons per 
second for ordinary work, and a maximum of 930 gallons 
when both launders were running full. It would not be 
advisable to exceed this latter figure. 

At the southern end of the tunnel are the Diveria, the 
torrent of Zwischenbergen, and the Cairasca. These 











it will be in the o air. The power-house being at an 
elevation of 2020ft., the dam will be at 3300, and the 
reservoir at 3280. This allows for a three per mil fall in 
the conduit, and for an estimated loss by friction of 30ft., 
for a pipe 24in. internal diameter and half a mile long. 
The conduit, when running full, would take 154 gallons 
per second, at a velocity of 84ft. per second, which would 
give 2260-horse power. 
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streams have been gauged with the following minimum 
results :— 


Bernardo, 147 gallons per second; Cairasca, 
lone, 203 gallons per second. 


January or February, and the scarcity lasts about four 





months. 
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Deducting 16ft. for friction, there will still be an effective fall 
of 184ft. The launder leading to the reservoir will be 40in. 
wide by 40in. high, inside measurement. Running full this 
would give 465 gallons per second. It is estimated in the 
report that 330 gallons per second will give 840 horse- 
power, and 465 gallons per second 1180-horse power. If 
this latter should be found insufficient, it will be necessary 
to construct a second launder and a second line of pipes ; 
so that when the firstis put up, the supports will be made 
wide —_ to allow of another being placed by its side. 
This would give 1680-horse power under ordinary condi- 
tions, or 2360-horse power when the launders were 
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LONGITUDINAL SECTIONS OF THE SIMPLON TUNNEL 


The estimated cost for the water supply at the north 


| end is, for first conduit, £12,520; first line of pipes, &c., 
Diveria, above Gondo, 242 gallons per second ; Diveria, | £7240; total £19,760. On completion of second line the 
below Gondo, 313 gallons per second; Zwischenbergen- | cost for conduits will be £17,720, and for pipes, «c., 
bach, 73 gallons per second; Cairasca, opposite San | 
low Mau- estimate is £13,440 for conduit, and £7360 for pipe, &c.; 
| total £20,800. This gives £13 13s. per horse-power at 

As on the north, the smallest supply on this slope is in | the northern end, and £9 4s. at the southern. 


£14,480; total £32,200. At the southern end the 


(6) Contract.—The contract for carrying out the work 


|} was signed on September 20th, 1893, with Messrs. 
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CROSS SECTIONS OF THE SIMPLON TUNNEL 


After giving reasons for not utilising the Diveria or 
Zwischenbergenbach, the report states that on the right 
bank of the Cairasca the conduit would run through pas- 
ture lands; and that estimating that-1630-horse power 
would be required, this could be obtained by taking 110 
gallons per second, with an effective fall of 1280ft. The 
length of the conduit would be not quite three miles, and 
the internal dimensions 27}in. by 27}in. The dam will 
be above the footbridge over the Cairasca, between 
Gebbo and Cisina di dentro. The conduit will be carried 














Brandt, Brandau and Co., who have agreed to complete 
the construction for the following prices :— 


£ 
(1) Preliminary constructions ... ... ok tao 280,000 
(2) First single line tunnel with parallel gallery 1,900,000 
(3) Completing the second single line tunnel... 600,000 


Total for two single line tunnels complete... £2,780,000 


These prices do not include the purchase of land 
necessary for the different buildings, &c., the material 


in a tunnel under the church of Trasquera, which will | for the permanent way of the two tunnels, or the 


considerably shorten its length; but, with that exception, | ballasting of the second. 


The first tunnel is to be 
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finished in five and a-half years, if notice to commence 
the work be given between the Ist of February and 
31st of July, and in five years and eight months if the 
notice be given at any other time. The time for con- 
structing the second tunnel is limited to four years from 
the time of commencing this part of the work. The con- 
tractors are to receive notice to begin it within four years 
from the date they finish the first. 

As guarantee, a sum of £40,000 has already been 
deposited, and this will be increased to £200,000 by the 
retention of 7 per cent. on the amount of the monthly 
certificates. After the first tunnel has been completed 
and accepted, this guarantee is to be reduced to £80,000, 
and two years later to £40,000; finally to £20,000 at the 
end of three years. If it is decided to construct the 
second tunnel, this £20,000 will be increased to £60,000 
by 7 per cent. retentions on the fresh amounts due. For 
two years after the completion of the second tunnel 
£20,000 will be kept as guarantee. A fine of £200 will 
be imposed for every day’s delay after the date fixed for 
the termination of the work, unless this delay is caused 
by force majeure, for which the contractors are in no 
way to blame. On the other hand, they shall receive a 
bonus of £200 for every day that the completion is in 
advance of the stipulated time. 

The contract will be cancelled if the contractors dis- 
solve partnership, or if they are at any time a year 
behind the agreed rate of progress; and in that case the 
retention-money shall be forfeited to the company. The 
contractors can make no extra charge for unexpected 
difficulties—such as those caused by water, high tempera- 
ture, or bad ground. They shall, however, not be liable, 
in case of war between Switzerland and Italy, epidemics, 
or a general strike, not arising from any fault of theirs. 
The contractors are to be allowed to choose which of the 
cross sections shown on Fig. 3 they consider suitable for 
each part of the work ; but if there should be considerable 
pressure at any part, they undertake to make the masonry 
even stronger than that shown on any of the designs. 
The work is to be carried on day and night without in- 
terruption, Sundays as well as week days. 

After sundry minor stipulations—such as the provision 
of free baths for workmen, insurance against accidents, 
&c.—the report gives a series of prices which have been 
agreed between the contractors and the company. This 
allows about £55 per yard run for the completion of the 
first 1100 yards of the first tunnel, besides £14 per yard 
for the parallel gallery, with the drainage channel, and £11 
5s. per yard for the connecting galleries. Prices for the 
tunnel heads, niches, signal-chambers, &c., are also given. 
These prices are to be progressively increased, as the 
work advances towards the centre of the tunnel. The 
following has been adopted as the normal rate of 
progress :— 
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All the preliminary work is included in the first year, 
and all ballasting and platelaying in the last six months. 








THE ENGINES OF THE BLANCO ENCALADA. 





Tue machinery of the Blanco Encalada was constructed 
by Messrs. Humphrys, Tennant and Co., of Deptford 
Pier, who also supplied that of similar design for the 
cruisers Piemonte, 25 de Mayo, 9 de Julio, and the 
Yoshino ; all of which vessels have been on service for a 
long time, and the Yoshino, belonging to the Japanese 
Government, has taken an active part in the war between 
that country and China, during which time the machinery 
has worked most satisfactorily, not a single trouble of any 
kind having occurred. The engines are of high power 
or their weight and space, and owing to the necessity of 

eeping them under the protective deck, a special 
design is required. The height will only permit of a 
short stroke, and the engines are run at a high 
speed; during the full power trial the speed of 
piston was 850ft. per minute. Four cylinders are 
fitted, one high-pressure, one intermediate, and two low- 
pressure, the cranks of the high and intermediate being 
opposite to each other, and also those of the low-pressure, 
so that the engines are well balanced, and during the 
trials it was found that ai all speeds there was a total 
absence of vibration, The diameter of the high-pressure 
cylinder is 40in., the intermediate 60in., and each low- 
pressure 66in., with a length of stroke of 2ft.6in. To 
make the best use of the space allotted to the machinery 
two condensers are fitted to each set of engines, one on 
each side of the low-pressure cylinders, an air pump is 
supplied for each condenser, the two being worked direct 
from the after low-pressure piston in accordance with 
Messrs. Humphrys’ usual practice. The total cooling 
surface of the condensers is 14,000 square feet. The tubes 
are 7ft. 1}in. long, and Zin. in diameter on the outside, the 
condensing water passing around the tubes. They are placed 
horizontally in the condensers, which are so situated as 
to be readily accessible for drawing the tubes if necessary. 
In each engine-room a centrifugal pump is supplied for 
circulating the water through the two condensers, a valve 
being fitted in the discharge pipe from each condenser, 
in addition to the one on the ship’s side, so that the 
amount of water passing through each condenser can be 
regulated. The pump is of the ordinary type, made by 
the makers of the main engines, and is driven by a single 
vertical engine with a cylinder 13in. diameter and a 12in. 
stroke. The discharge pipes from the condensers in the 





two engine-rooms are connected by a pipe with a valve 
in it, so that in case of necessity the condensers in either 
engine-room can be supplied with circulating water from 
the centrifugal pump in the other engine-room. As 
stated before, the two air pumps for each set of engines 
are worked direct from the after low-pressure piston, 
so that they have the same length of stroke, viz., 
2ft. Gin. ; they are 13}in. in diameter. The centrifugal 
pump has its suction also connected to the main drain- 
pipe of the ship, so that any portion can be pumped out. 
In addition to the main condensers, there is supplied in 
each engine-room an auxiliary condenser, fitted with its 
own air and circulating pumps, for condensing the exhaust 
steam from the auxiliary engines. This is, of course, a 
general fitting in war vessels, and is extremely useful in 
harbour, as the electric lighting machinery and other 
auxiliary engines are constantly at work. For all the 
cylinders the ordinary treble-ported flat slide-valves are 
used, the pressure being relieved from the backs of the 
valves by Messrs. Humphrys’ usual fitting, which has 
been found to answer admirably. The va ves are 
driven by the ordinary link-motion gear, but the 
links or sectors are solid, working in sec‘», brasses. 
The excentric straps have gun-metal liners fitted with 
white metal for the bearing surfaces. Whute metal is 
also used for the bearing surfaces of the guides. 
The horizontal or lower frames for carrying the main 
bearing brasses are of cast steel bolted direct to the 
engine bearers of the vessel, and the cylinders are sup- 
ported on these by cast steel frames, which carry the 
girders at the back and steel pillars at the front, so that 
the engines are very open, as will be seen from the 
illustration, and all parts are most accessible for exami- 
nation or repair. for all the working parts forged 
steel is used, the top end pins of the connecting-rods 
being case-hardened. These work in gun-metal brasses, 
and are fitted with special mechanical lubricators, which 
are desirable owing to the high speed at which the 
engines run. The crank-shafts are made in two parts, 
the cranks on each shaft being opposite to each other, so 
that when bolted together the four cranks are at angles 
of 90 deg. The thrust is of the usual description, fitted 
with white metal. Owing to the vessel being sheathed, 
the whole of the shafting outside of the vessel is encased 
in brass. Each propeller is fitted with three blades; 
for the boss gun-metal is used, but the blades are of 
manganese bronze secured to the boss by screws of the 
same material. The propellers are 13ft. 9in. in diameter, 
and have a mean pitch of 15ft. 4in. 

Each set of engines has its reversing and turning 
engines, made by the makers of the main engines. The 
closed stokehold system of forced draught has been 
employed in all the vessels of this type, the construction 
of the ship making it the most suitable system for use, 
the protective deck forming the ceiling of the stokeholds, 
and there is sufficient space to admit of the blowing fans 
and all necessary arrangements being fitted, so that the 
whole of the machinery throughout the ship is under 
protection ; the advantage of which was found in the case 
of the Yoshino during the battle on the Yalu River, where 
although the ship was in the hottest part of the 
fight, the machinery did not suffer in any way. 
In the Blanco Encalada there are two boiler-rooms, 
connected to each other, to the engine-rooms and deck, by 
air locks; two double-ended boilers are placed fore and 
aft in each boiler-room, they are 14ft. 9}in. in diameter, 
and are 19ft. 2in. long, each end being fitted with four 
furnaces. From each boiler-room there is a separate run 
of main steam pipes to its own set of engines, and these 
pipes are connected athwartships by a pipe and valve in 
the engine-rooms, so that any one boiler can be employed 
for working either set of engines, or, if necessary; either 
set of boilers or engines can be shut off and worked inde- 


pendently from the others. Self-closing valves are fitted | 98 


on each set of main steam pipes at the bulkhead between 
the boiler and engine-rooms, and to each set of engines a 
screw-down valve is fitted in addition to the regulating 
valve. The principal main steam pipes are made of 
lap-welded steel re with the flanges rivetted on. To 
supply steam to the auxiliary engines a separate range of 

ipes is provided in each engine-room, connected to each 
boiler by a screw-down valve, and also to the main steam 
pipes in the engine-rooms. 

When working under forced draught, air is supplied to 
the boiler-rooms by eight double-breasted fans—that is, 
two to each stokehold—driven by Brotherhood’s three- 
cylinder engine. For feeding the boilers four of Weir’s 
feed-pumps are fitted. 

During the full power trials the engines developed, 
when under forced draught, 14,500 indicated horse-power, 
and with natural draught 11,000 indicated horse-power. 

It is impossible to speak too highly of the workmanship 
of these engines. To that, as well as to the design and 
material, their success is due. 








CHINESE CRITICISM ON CHINESE WAR 
POLICY. 


Iv has been universally known since the beginning of the 
war between Japan and China that the manipulation of 
reports and Chinese papers are as inseparable as the Siamese 
twins. But the result of the war has been such that one of 
the proud Celestials finds himself confronted with an un- 
pleasant necessity of owning the actual state of things in 
their ‘most renowned Kingdom of the Centre.” The 
Shanghai Shimpo contains a most frank confession of the 
result of the present warfare. Coming from a paper of that 
standing and nationality, the confession has a special interest, 


not only to the friends of the respective belligerents, but also 


to the reading public at large. 

We shall not enter into a full translation of the article, but 
give a few principal points. The article is entitled, ‘‘ The 
Necessity of a Reform in Governmental System for the 
Development of National Strength.” It begins by dwelling 
on the power and strength of Japan, and closes the opening 
remarks by regretting the want of vitality in its own empire. 
It also speaks about the beauty and value of the Middle 
Kingdom, which offers a tempting prize to the nations of the 








world. Speaking of Japan as only a small speck of land, 
whose people are poor, still more impoverished of late by pur- 
eng J estern ships and machinery, it says that Japan, 
after the suppression of the Saigo rebellion, has bent its 
energy on the national improvement, so much so that its 
treasury has succeeded in hoarding 40,000,000 yen to provide 
against emergencies. Glancing then on the state of affairs 
in its own boasted country, it regrets the lack of the same 
wisdom in its government. 

‘‘ Since the commencement of the war,” writes the paper, 
‘“‘ Japan has already purchased more than twenty ships from 
foreign countries, while all the ships of the Mitsu Bishi 
Company were converted into transports, none of which were 
lost since the beginning of the war. China chartered only 
four vessels, and the fleet of the China Navigation Company 
is confined to the Southern Sea, and left in a state of total 
inactivity. It is nowten years since the conclusion of e 
with France, during which period arms and ammunitions 
were prohibited to be imported without official sanction. 
Thus no means was provided to meet the emergencies, while 
the haste necessary under the circumstances only served as 
an occasion for foreign merchants to sell useless materials 
at enormous prices. The result was a regrettable lack of 
necessary arms, and the loss of many fair opportunities. 
The Ministers of State in Japan aim at practical utility. 
Kuroda had travelled all over the world, while Ito devoted 
many years to the study of Western things. Generals take 
lead in braving exposures and hardships. Arsenals, con- 
ducted under an excellent system, ps in producing arms 
and ammunition of practical utility. But China has been 
idle, and her generals revel in ease and luxury, indulging in 
everything but their duties.” 

Then the paper goes on to explain the strength of Japan 
by attributing its prowess to its adoption of the Western 
civilisation, and recommends the same policy to its own 
country. The writer owns: ‘“‘ China has educational institu- 
tions, but attaches too much importance to an unpractical 
poesy and rhetoric. No able hands come out of those insti- 
tutions. Change policies and systems, aim at practice, 
encourage education, build fortifications, arsenals, and naval 
schools along the coast, and conduct them according to the 
Western method.” Then the paper concludes its remarks 
by saying, ‘“‘ This done, defence against Japan will only be 
an easy work,” 








GLASGOW BRIDGE. 


In 1892 the Corporation of Glasgow obtained an Act for 
taking down Telford’s fine bridge of seven spans over the 
Clyde at Glasgow and rebuilding it in fourspans. When the 
drawings were completed and the tenders obtained it was 
found that the cost was much beyond the sum contemplated 
by the Corporation. This led to a reconsideration of the 
whole matter, and eventually in last session of Parliament 
the Corporation abandoned the four-span design and obtained 
@ fresh Act for a seven-span bridge identical with the present 
bridge, but with deeper foundations and with a clear width 
of 80ft. between the pets, instead of 58ft. as at present. 
Our readers will find in THe Encrneer for 11th August, 
20th October, and 17th November, 1893, full information as 
to the tenders and the various matters which led up to the 
reconsideration of the designs, Immediately on the Act of 
1894 being obtained, the engineers, Messrs. Cunningham, 
Blyth, and Westland, C.E., Edinburgh, received instructions 
to prepare the working drawings for a seven-s bridge, 
80ft. wide between the parapets, adhering to T 
so that the granite facework, spandrils, and parapets may 
utilised in the new bridge. 

Tenders have just been obtained from the following con- 
tractors, and we give the sums both for British and foreign 





granite :— 
British granite. Foreign granite. 
£ «6 d & a 4 
Messrs. John Paterson and Son .. .. 114,175 7 8 .. 112,167 13 10 
» dames Young .. .. .. -. 116,85916 6 112,882 2 6 
», Charles BrandandSon .. .. 105,27213 0 108,135 9 0 
5» James Goldie and Sons .. 93,988 2 2 91,896 16 8 
»» Morrison and Mason.. .. 81,176 5 0 81,176 5 0 
George Lawson and Son .. 78,000 0 0 76,600 0 0 


The Bridge Committee at a recent meeting unanimously 
reed to recommend to the Town Council that the offer of 
Messrs. Morrison and Mason be accepted, and that the bridge 
should be built throughout of British granite. 








THE INSTITUTION OF CIVIL ENGINEERS—NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The third ordinary meeting of the 
present session was held in the Darham College of Science, New- 
castle-on-Tyne, on Wednesday, D ber 19th, the president, 
Mr. C. A. Harrison, M. Inst, C.E., in the chair, when Mr. J. 
H. Barker, A.M, Inst. C.E., read a paper on Newburn Bridge, 
which dealt with the construction of a road bridge over the 
Tyne at Newburn, Northumberland. Although a compara- 
tively small structure, it is of interest as affording an example 
of economic design. The chief feature in the erection was the 
cylindrical piers; these are of wrought iron, of only 5ft. diameter 
and in. in thickness, and were sunk to a depth of 7Ift. 6in. below 
high water level, through silt, under an atmospheric pressure of 
351b. The girders are of the N type, with a wooden roadway, 
and abutments of concrete deposited in situ. Detailed figures and 
curves are given of skin friction of piers during sinking, and a 
few tests and curves of concrete as used for the work are shown, 
with a small amount of experimental work, in the same category. 

SIGNALLING BETWEEN STATIONS AND RunNING TRAINS.—An in- 
vention of M. Perls has been during the last year successfully in 
—_ upon a small military line about five miles in length, in 
the neighbourhood of Berlin. The object of the invention is to enable 
the driver of the engine of a running train to put himself into 
communication with the stations in the rear or in front of him. 
It also serves the purpose, if a couple of trains are on the same 
track bound in opposite directions, of informing the respective 
drivers of the untoward circumstance, in sufficient time to enable 
them to avoid the most disastrous of all collisions, A similar 
warning is conveyed by the same invention in the case of one train 
following too closely upon the heels of its predecessor on the same 

ir of rails, Accidents have recently occurred and been chronicled 
in our columns of this character, such as, for instance, in which a 
mail train has, from its unusual length and weight, been started in 
two divisions. From some cause or other the course of the first 
section despatched becomes arrested, and in the absence of any 
signal to that effect, a collision becomes inevitable. Briefly—for 
the details are too numerous and complicated for our i. 
pose—a pair of iron conductors placed between the rails establishes 
a telephonic communication between the stations and every part of 
the line. The extremities of these conductors are placed inside 
the station building and are connected with a bell, gong, or any 
description of indicator. If a current of electricity be induced in 
any section of the line, a signal is at once given by the indicator 
attached to the end of the conductor, and the official in charge 
becomes aware that something has gone wrong. Similar measures 
are provided to ensure drivers of independent trains being warned 
of impending danger. 
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H.M.S. MAGNIFICENT AND MAJESTIC. 
WitTHIN two months’ space of time the finest pair of 
battleships that the world has ever produced will have 
been launched at Chatham and Portsmouth respectively. 
The Magnificent was successfully floated out of dock upon 
the 19th of December last, and the Majestic will go 
through the same ceremony upon the 31st of January. 

These two vessels, of which a detailed engraving is 
published in our columns this week, form part of a fleet 
of seven of precisely similar character already under con- 
struction or laid down. When completed they will be, in 

int of weight of broadside, and end-on fire, as well as 
in respect of armoured protection, the most modern and 
formidable engines of war hitherto seen afloat. For, 
although the main armament in the barbettes consists of 
12in. 50-ton guns, instead of the huge 70-ton weapons of 
the Royal Sovereign and Hood, the extra rapidity with 
which these lighter and more manageable pieces of ord- 
nance can be worked, and the tremendous preponderance 
of large calibre quick-firers which can be discharged six 
and seven times per minute, render the weight of metal 
thrown in a given interval of time far greater in the two 
vessels now under consideration. Similarly, although the 
actual thickness of armour-plating upon the sides and 
barbettes has been lessened, its capacity for resistance 
has been increased fifty per cent. by Harveyising it, and 
the extent of armoured surface has been enormously 
developed. The superficial armoured area of the Magnifi- 
cent’s great citadel is, independently of the barbettes, 
nearly 9000ft. 

The principal dimensions, &c., of the two new battle- 
ships are as follows :—Length, between perpendiculars, 
890ft., or 415ft. over all; beam, 75ft. at the water-line ; 
mean draught of water, 274ft.; displacement, 14,900 tons ; 
indicated horse-power, 12,000; speed, under natural 
draught, 16} knots, under moderate forced draught, 174 
knots ; of coal capacity there is a total storage of 1800 
tons, but only 900 tons of this can be carried at the 
designed draught. 

The disposition of the armoured protection is quite 
different to that of the Royal Sovereign class. Instead 
of a narrow strip of thick armour at the water-line, sur- 
mounted by another strip of very thin armour, the upper 
edge of which is 9}ft. above the water-line, there is a 
broad streak of Harveyed steel 15}ft. wide, stretching 
from apex to apex of a pointed citadel, as will be seen in 
our engraving. This is 9in. thick upon the broadsides, 
and 14in. thick around the barbettes, where it merges into 
bulkheads. Within this armoured citadel is the thickest 
portion of the armoured deck, where it is din. on the flat, 
and 4in. upon the curved sloping edges. 
aft, beyond the armoured bulkheads, the armoured deck 
is 2}in. thick at its stoutest part. But it will be observed 
in the engraving that an important modification has been 
made in the armoured deck. In all earlier battleships 
the outer edge of this deck is at the summit of the thick 
armour belt. In the Magnificent and Majestic, however, 
it curves downwards behind the vertical armour, and the 
lower edges of the two harmonise, as well as the outer 
edges of the forward and r armoured decks, thus 


bringing the whole to a uniform level of about 5ft. or 6ft. | 
below the water-line. The protective deck is, therefore, | quick-firers upon shielded mountings, six on either broad- 
| side, and the remaining four 12-pounders will be forward 
| and aft upon the superstructure. The two forward ones 
are built upon the citadel ends of the armoured deck, and | will be under the flying deck. Twelve 3-pounder quick- | 


Upon their | 


of a truly turtle-back character, as first of all developed 
so prominently in the design of the Vulcan. The barbettes 


are to be plated with 14in. Harveyed steel. 


Forward and | 


by manual power, and as the barbettes are pear-shaped in 
plan, which can be seen from the engraving, there will be 
room within the thin ends for the ordinary ammunition 
hoists and ramming gear required for fixed loading 


positions. There is, however, an axial ammunition trunk 
within the barbettes, which descends to the magazines 
direct, to which we shall advert presently. Another 
feature for the protection of the water-line is the filling 
in with water-tight divisions of the angular space between 
the curved edges of the armoured deck and the lower 
streak of armour belting, thus forming a sort of coffer- 
dam around the vessel at this level. A similar contri- 
vance has been designed for some of the war vessels of 
France now under construction. 

The secondary armament, consisting of 6in. quick- 
firers, is all protected by 6in. armour on the outside of 
the casemates, and 2in. plates on their other side. A 
valuable modification has been made in the arrangement 
of the upper deck battery. Instead of an open space, 
liable to be swept by the machine and quick-firing guns 
of the enemy, both from the armoured tops and other- 
wise, this is now enclosed and decked over with a steel 
shelter deck, the four armoured casemates at either corner 
acting moreover as screens to prevent a raking fire from 
either quarter. There is also beneath the forward bridge 
a flying deck, upon which light quick-firing guns will be 
placed. Above this towers the chart-room, rising to an 
altitude of 75ft. from the under side of the keel. It is 
impossible to conceive anything more important to the 
steadiness and discipline of the guns’ crews than the 
fact of their being able to fight their weapons behind 
adequate shelter, and this question has been thoroughly 
solved in the upper works of the Magnificent and 
Majestic. 

The armament of these vessels and its disposition is as 
follows :—Two 12in. wire 50-ton guns are to be mounted 
upon each barbette, protected by a steel revolving hood, 
as in the case of the Barfleur and Renown. 
turntables will be a revolving shell chamber, with an 
ammunition trunk in the centre and hoists, so that 
loading can be carried out with the guns at any position 
of training. This is independent of the fixed loading 
positions, whose hoists are in the pear-shaped ends of 
the barbettes. Thus the rapidity of fire and of the 
serving of the ammunition are accentuated considerably 
by this two-fold arrangement, not to speak of the value 
of an alternative system in the event of one having been 
placed hors de combat by accident. It will be observed 
that whilst the frecboard of the new vessels has been 
raised to a height of more than 20ft. forward, the axis of 
the heavy guns has been also raised to 27ft. above the water- 
line, being 4ft. higher than in the case of the Royal 
Sovereign class. This will admit of the guns being fired 
axially forward or aft, without endangering the safety of 
the deck, an impossibility in the earlier vessels. Upon 
the main deck are eight 6in. quick-firers in armoured case- 
mates, four on either broadside, and four more of these 
guns are upon the upper deck battery, one in an armoured 
casemate at each corner, as will be seen in the engraving. 
The part of the shelter deck above these last-mentioned cor- 


| ner casemates is double plated to give additional strength. 


In the upper deck battery will be also twelve 12-pounder 


firers will be disposed upon the superstructure, tops, and 


summits will be revolving armoured hoods of sufficient | in other situations. Eight machine guns willalsobe carried, 
capacity to hold the gun detachments working the guns | and five torpedo tubes or dischargers. A glance at theen- | Fraser, member of Council, 


rot 





Beneath the | 
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graving will show that two 12in. guns, two 6in. quick-firers, 
two 12-pounder, and seven or five3-pounder quick-firers can 
be directed simultaneously either ahead or astern, whilst 
the broadside fired on either beam would be delivered 
from four 12in., six 6in. quick-firers, eight 12-pounder 
and eight 3-pounder quick-firers. In four minutes a 
weight of 30,000 lb. of metal would thus be discharged from 
one broadside, whilst the corresponding figures forward 
or aft would be about 12,000lb. It must be borne in 
mind that all this concentration of fire has not been ob- 
tained, as in the case of the French battleships of the 
Charlemagne class, by fitting the guns into lateral grooves 
like the blades of a pocket knife, which must inevitably 
sacrifice the stability of the ship when axial fire is em- 
ployed, but that each gun has a clear are for itself with- 
out interfering with any adjacent works or with the rest 
of the armament. 

The propelling machinery of the new vessels consists 
of two sets of engines of the ordinary inverted triple- 
expansion compound condensing type, the cylinders 
being 40in., 59in., and 88in. in diameter respectively, by 
5lin. stroke. The twin propellers are of gun-metal, and 
are 17ft. in diameter, and of 19ft. 9in. pitch. The boilers 
are eight in number, and are of the ordinary marine type, 
being 16ft. lin. in diameter and 9ft. 3in. long, each con- 
taining four furnaces. They weigh about 50 tons each. 
The working pressure will be 150lb. per square inch. 
The main steam pipes will be of steel. The chief novelty 
in this connection is the application of induced instead of 
forced draught. The makers of the Magnificent’s engines 
are Messrs. John Penn and Sons; those of the Majestic 
will be made at Barrow. 

The two new battleships, although very fine in their 
lines forward and aft, are tolerably square at the ’mid- 
ship section, the result being that their coefficient of 
fineness below the water-line area is ‘65 of a solid 
rectangle contained by the length, beam, and draught. 

The Magnificent was only laid down upon the 18th of 
December, 1893, and the Majestic upon the 5th cf 
February last, hence their readiness for floating out in 
so short a space of time is almost phencmenal. 

The smaller engraving on this page shows the ships as 
they will probably appear at sea; but, of course, small 
changes may be made in the arrangement of boats or 
ventilators. 








THE “Optimus” Rock DRILL.—We have received a letter from 
Messrs. RK. Schram and Co, calling attention to an error in the 
account of the ‘‘ Optimus” rock drill, which we published in our 
last issue. In the consumption test the air pressure required for 
the ‘‘Schram” drill should have been 56]b. and not 601b. as 
stated, and that for the ‘‘ Optimus” drill 601b. and not 561b, 
The compressor ran at 175 revolutions for the former, and at 
90 revolutions for the latter, and, being double-acting, represented 
350 and 180 charges respectively, 

THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday after- 
noon, December 15th, a party of about seventy members of this 
Institution travelled to Hampton for the purpose of visiting there 
the stations of the Southwark and Vauxhall, the Grand Junction, 
and the West Middlesex Waterworks. They were conducted over 

| by the respective officials, and much interest was manifested in 
the inspection. The Southwark and Vauxhall engines consist of 
two 80in. Cornish beam, two inverted compound, three direct- 
acting Cornish, a triple-expansion inverted, and an inverted com- 


| pound, both the latter being geared to and driving two sets of 


tbree-throw low-lift pumps. Tbe Grand Junction engines are of 
the following types :—Direct-acting single Cornish, compound 
beam, diagonal compound, horizontal compound, Worthington, 
and centrifugal, the latter being in course of erection. The West 


| Middlesex engines are of the Worthington horizontal and vertical 


types. For the privileges extended in connection with the occa- 
sion the thanks of the members were conveyed by Mr, Harry 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THEORY OF THE STEAM ENGINE, 
Sin,—Mr, Cross correctly mentions the formula 
10 
‘ pv ° = a constant : 
as being used for adiabatic expansion calculations, but the formula 
a 


pvtS = a constant 

is not, so far as | am aware, used for that purpose, but is used, at 
least by Rankine, for calculations about the expansions of dry 
saturated steam, which remains dry and saturated while expand- 
ing. |See Rankine’s ‘‘ Steam Engine,” Xc., § 288]. 

| apologise to Mr. Cross for unwittingly recommending to him 
the formula for the adiabatic expansion of high pressure steam 
instead of that for low pressure steam, which is, 

150 (10 — 9 x 10-') 
10 
{Rankine’s ‘“‘ Steam Engine,” § 282 and § 285.] This gives a result 
much more favourable to Mr, Cross’s argument than that obtained 
by the formula I previously suggested ; 45 is only 10 per cent, less 
than 50, and therefore only diminishes Mr. Cross’s 23 per cent, to 
207 percent. But Mr, Cross must allow something for back-pres- 
sure, say 5lb, per square inch, This will reduce the efficiency to 

18:4, 
I find, moreover, that Mr. Cross takes the final pressure as 15 1b. 
per square inch, i.e, a tenth of the initial pressure, but he should 
instead of that have taken the final volume as 30 cubic feet, ¢.c., 
ten times the initial volume. Now, supposing this steam to be 
dry-saturated, the final temperature is found from the tables to be 
205 deg. Fah. instead of 21 deg. Fah. Taking this for the final 
temperature, the theoretic efficiency 

_ T-—t _ (358 + 461)—(205 + 461) 153 _ 1 

Ty 358 + 461 819 

This is practically the same as Mr. Cross’s amended result, which 
is what might have been expected, seeing that he makes no allow- 
ances for loss of heat in practice. This also says a good deal for 


the truth of Rankine’s approximate formula p v? =a constant. 

Lot me, however, whisper a little secret to Mr. Cross, to wit, 
that scientists have not proved that no heat engine is as efficient as 
a reversible one. They have only proved that no heat engine is 
more efficient than a reversible one. It is morally certain, how- 
ever, that, cevter’s partbus, an engine which loses heat will not be so 
efficient as one which does not. I have been told that Cotteril in 
his latest edition gives drawings of the adiabatics of steam. 

I shall be very much pleased to do what I can to remove Mr. 
Cross’s difficulty. Mr. Cross says he pours 358 B.T.U. into the 
pound of water. Of course he means 326 B.T.U. The water now 
begins to evaporate. But he must keep pouring in heat until it is 
all converted into steam, which will not take place until he has 
poured in 966 — ‘695 (¢-212) = 865 B.T.U. over and above the 
326 units, which raised the temperature to 358 deg. Fah. A 
portion of this heat, 84 units, is used up in doing 64,800 foot- 
pounds of external work in overcoming external resistance, while 
the pound of water is expanding from ;3. of a cubic foot to three 


cubic feet. The remainder, 865 —-84=821 units, goes to increase the 
‘Intrinsic Energy ” of the substance, being necessary to keep it 
in its present disgregate form. Still, the whole 865 units is called 
the latent heat of evaporation of the steam. The whole quantity 
of heat added, namely, 326 + §65 = 1191 units, is called the total 
heat of the steam. The quantity 326 is the sensible heat. 

The specific heat of saturated steam is not °305,as Mr. Cross 
seems to think, but is a negative quantity expressed approxi- 
973 - ¢ 
459 +¢° 
Clark the quantity ‘305 is not called specific heat, but the increase 
of total heat per degree of rise of temperature. 

The following quotation from Thomson’s—Lord Kelvin—paper 
on the ‘‘ Dynamical Theory of Heat” will clear up this point. 
‘* From these results it appears that, through the whole range of 
temperatures at which observations have been made, the value of 
A is negative, and, therefore, if a quantity of saturated vapour be 
compressed in a vessel containing no liquid water, heat must be 
continuousiy abstracted from it in order that it may remain satu- 
rated as its temperature rises; and, conversely, if a quantity of 
saturated vapour be allowed to expand in a closed vessel, heat 
must be supplied to it to prevent any part of it from becoming 
or into the liquid form, as the temperature of the whole 
sinks, 

The following from Clausius’s ‘‘ Mechanizal Theory of Heat” will 
throw more light on the subject :—‘ The circumstance that the 
specific heat of saturated steam has a negative value, and that of 
so large an amount, gives it a special character of its own. We may 
explain in the following manner the cause of this singular condition. 
If steam is compressed, heat is generated by the work thereby 
expended ; and this heat is more than sufficient to raise the tem- 
perature of the steam to the point at which the new density is 
the maximum density. Accordingly if the steam is to be treated 
in such a way that it remains saturated, it must be deprived of a 
part of the heat thus generated. In like manner in the expan- 
sion of steam, more heat is converted into work than is necessary 
to cool the steam so far only that it remains exactly in the con- 
dition of saturated steam. Accordingly if this last condition is to 
hold, heat must be imparted during the expansion.” Clausius and 
Rankine discovered this remarkable property of steam simultane- 
ously, early in 1850—not experimentally, but from theoretical con- 
siderations, with due attention to facts already known. The 
discovery has been fully confirmed by experiment, 

At the risk of making my letter too long, I shall add a short 
extract from my own treatise—page 129—my excuse being that 
the subject is very important, and is little spoken of in books on 
the steam engine:—‘‘Suppose a closed vessel of unvarying 
capacity to contain water and saturated steam of a certain tem- 
perature, and suppose the quantity of steam to be a pound. Let 
sufficient heat be added to the contents of the vessel to raise its 
temperature one degree. More steam is formed by the evaporation 
of a portion of the water ; and, since thisis much bulkierthan the water 
whose evaporation gave rise to it, the original pound of steam is 
compressed into smaller volume, and the heat developed in it by 
the work of compression is more than sufficient to raise its tem- 

rature one degree, and consequently it parts with some of this 

eat to the water and vapour in process of formation. This 
quantity of heat that the pound of steam parts with, with a 
negative sign prefixed to it, is by a mathematical fiction said to be 
communicated to it, and is called its specific heat.” 

I shall close this long letter with a table such as Mr. Cross 


Mean pressure = = 45 1b, per square inch, 


aw 


fe 


mately by 4 = - In Mr. Cross’s quotafions from D. K. 


suggested :— 
Total Temp., Total heat Units, Units, Heat changed 
pressure, Fah. per Ib. of latent latent into external 
pounds. steam. (nominally). (really). work during 
evaporation. 
14°7 oe 212 -- 1146 966 oo 894 72 
150 - 358° .. .. 1191 865 .. o- 781 St 


_ Apologising for the length of this letter, I hope, because of 
its importance, you will find room for it. With your permission, 
I ball write another letter in connection with this on the formula 
p v*® = a constant, PETER ALEXANDER. 
26, Smith-street, Hillhead, Glasgow, 

December 29th, 1294. 


THRUST BEARINGS. 





Sir,—Referring to a letter of Mr. W. R. Pether, in your issue 
of the 7th, I beg to enclose a tracing of a thrust bearing, designed | 
by Mr, Fortescue Flannery and mycelf in 1893. We aimed at 








designing this so that by cutting away each alernate collar on an 
existing shaft our arrangement could be substituted, or by our 
modification, also patented, no alteration in the ordinary collars is 
necessary. In our system the straps revolve at half the speed 
of the shaft, and we provide that the whole shall work in a bath of 
oil. To simplify construction we have rollers on the ahead 
side only in the modification alluded to, thus saving nearly half 
the space and weight ; but even with this reduction the apparatus 


costs more than the ordinary thrust blocks, and adds to the | 


number of moving parts, and although it sabstitutes rolling for 
rubbing friction as faras the peripheries of the rollers are con- 
cerned, it re-introduces a considerable part of that rubbing friction 
at the outer ends of the rollers, in consequence of the necessary 
angle at which the surfaces receiving the pressure are placed. 

F cctees it is possible to design on these principles a thrust 
bearing which would reduce friction considerably, and stand 
Atlantic mail service usage; but, as a general rule, inventions 
which complicate instead of simplifying designs are difficult to get 
adopted, unless some very great saving is to be effected ; and on 
this point it would be interesting to learn what proportion of the 
whole power of the engines is absorbed in friction by the thrust 
block. If the type of thrust block in use to-day is to be displaced, 
I hardly believe that it will be by rollers, There is a more 
economical solution of the problem than this. 

It should not be impossible to ascertain —— 
absorbed by thrust blocks. A few years ago—I thin 
correspondence on the ‘Friction of Slide Valves” occurred in 
your columns, and various methods were suggested. ‘he idea of 
using a modification of Duckham’s hydrostatic weighing machine 


the power 


occurred to me, and I sent you a sketch of the arrangement I | 
My suggestion was that an | 


proposed, which you published. 


hydraulic cylinder should be formed on the slide valve rod, and the | 


movement of the excentric should be communicated to the valve 
through the liquid in the cylinder, the varying pressure during the 


stroke being recorded by an ordinary indicator ; in this way with | 


a snitably proportioned apparatus the resistance of the valve was 
made to tell its ownstory. Shortly after this appeared in print, Mr. 
J, A. F. Aspinall wrote to me stating thata similar idea had occurred 
to him, and that he had commenced the construction of such an 
apparatus, and intended at a later date to make some tests on 
locomotives at Horwich. 

About eighteen months after my letter appeared you published 
an interesting account of some experiments just completed on 
American railways with an apparatus precisely like that sketched 
by myself, and I deemed it very satisfactory that the apparatus 
had thus so soon taken practical form and enabled engineers to 
know the proportion of power wanted in moving slide valves, 

Shortly after this, Mr. Aspinall having made a very careful 
series of experiments with his apparatus, contributed a valuable 
paper to the Institution of Civil Engineers on the subject, and 
most courteously !ent me an advanced copy of the paper, expressing 


in 1887—a | 


{ 
| ruinous expenses, (7) Certain forms of travelling wheels being 
prescribed by law prevents any improvement in their construction, 
although such improvement may be practicable, and would render 
| the wheels less liable to injure the roads, 
| In one of your leading articles you rather reproach traction- 
engine owners and users for not getting the law altered. We 
think they have been better employed. Instead of attempting the 
impossible by getting a contentious Bill introduced, when it would 
not have the slightest chance of passing in face of Home Rule 
| and other kindred measures, they have been hard at work with 
| Quarter Sessions and County Councils, endeavouring to make the 
| best of the law in its present unsatisfactory form. In this they 
| have been moderately successful, and but for the recent action of 
| certain public bodies, things might have been allowed to go on in 
| their present unsatisfactory state for some time longer. Engine 
| owners must now make up their minds what they want, and how 
| best to go about to get it ; and it is to assist, if possible, in the 
| ae of this problem that we venture to trouble you with this 
| letter, 
| The difficulty does not lie in the construction of the engine, but 
| in the selfish prejudices of certain well-to-do people who imagine 
| that the roads were made, and should be maintained, primarily for 
| the use of them and their friends, and secondarily for such traffic 
| as will not in the slightest degree interfere with their personal 
| comfort and convenience. ‘Io them the latest improved, most 
| noiseless and best closed in engine, is quite as objectionable as the 
oldest rattletrap which can propel itself along the roads, Although 
comparatively few in number, they have influence, not only with 
| Parliament, but more particularly with the local bodies to whom is 
entrusted the administration of the law. This influence is almost 
always exercised to the prejudice of the traction engine. Were it 
not for the slight /ocus standi given to engine owners by the present 
halting legislation, the lot of the poor traction engine owner would 
| be still more unhappy. 
We do not think any good can be done by tinkering the present 
| Acts of Parliament. In our opinion, a special Act should be 
| drafted, and if possible, passed into law, consolidating and simpli- 
| fying all legislation affecting steam engines on common roads, The 
present restrictive and antiquated regulations should either be 
entirely swept away or altered so as to Gaumeniee with the spirit of 
the age. Engine owners must be prepared to accept such ‘* up-to- 
| date” conditions as may now be considered necessary for the 
| protection of the public, whose user of the road must be fully 
recognised, In our opinion legislation should proceed upon some- 
thing like the following lines:—(1) The speed limit should be 
| abolished, except in towns, where it should not exceed six miles 
per hour. (2) It should not be compulsory to send more than two 
men with each traction engine train. (3) Drivers and steersmen 
| should be licensed like cabdrivers, upon proof of sobriety and 
respectability only ; a small fee to cover registration to be the only 
charge for a licence, which would be suspended or forfeited by 
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FLANNERY AND TERRY'S THRUST BEARING 


at the same time a hope that I would attend the meeting ; other 
engagements, however, prevented this, but I remember being 
struck by the figures obtained, namely, that 5 per cent. of the 
whole power of a locomotive is absorbed in moving its own slide 
valves and valve gear: in other words, taking a goods engine 
pulling forty trucks at a given speed with a given coal] consump- 
tion, if this friction could be avoided the same engine would 
pull at the same speed and with the same coal consumption forty- 
two trucks—surely a saving worth aiming at, 

Probably there is an equally large margin of unnecessary we ste 
of power in thrust blocks. STEPHEN H. Terry, M. Inst. C.E, 

17, Victoria-street, S.W. 





TRACTION ENGINES, 


Srr,—Press of other work has so far prevented us from taking 
any part in the correspondence on the above subject which has been 
going on in your columns. We have had several communications 
from friends with reference to the letters signed ‘‘ J. H. M.” which 
have appeared in the course of the discussion, and as our views do 
not correspond with those of the writer of these letters, may we be 
allowed to state at the outset that they were neither written nor 
inspired by us, nor, so far as we know, by any person connected 
with this firm. 

We do not propose in this letter to go into details of construction 
of traction engines. That section of the subject is a very impor- 
tant one, and with your permission we may return to it at another 
time. We propose in this letter to deal with more pressing 
matters, affecting every owner of traction engines, and to suggest, 
so far as we are able, some remedies for the present very unsatis- 
factory state of affairs. 

For many years the use of traction engines upon common 
roads has been tolerated, but not encouraged. So long as 


the restrictions imposed in the early days were not enforced , 


in an intolerable manner, engine owners who, as you say, are a 
feeble folk, put up with the many disabilities under which they 
laboured. Now, however, that they are harassed on all sides, they 
have come to the conclusion that the time has arrived when the 
business by which they make their living should be put on a more 
satisfactory footing. 

The restrictions under which they labour have often been stated. 
We may briefly summarise them as follows :—(1) They are limited 
to a slower speed than is both practicable and safe. (2) They are 
obliged to send more men along with their engines than are 
required for their safe and effective working. (3) The hours durin 
which they are allowed to work on the roads are unnecessarily ani 
capriciously limited. (4) The fees charged for licences are inequi- 
tably imposed, and bear unequally upon owners in a manner never 
contemplated by the Legislature. (5) Notwithstanding the engines 
may have been licensed according to law, their use has been held 
at common law to be a nuisance ; and no equivalent whatever is 
granted for the money paid for the licence. (6) In many cases the 
mere fact of an engine having been used to haul the ordinary pro- 
duce of a district has been held to constitute such haulage ; 
‘extraordinary traffic” often involving the engine owner in 


misconduct. (4) The present restrictions as to hours should be 
abolished, and engines should be allowed to travel at any hour 
except in certain special cases, such as the metropolitan area. 
(5) A fair and reasonable charge should be made for licences for 
road locomotives not used solely for agricultural purposes. These 
fees should go to a special local or national fand, and be applied to 
the relief of the highway rates. The licence should protect the 
engine owner from all claims for damage to roads, except such as 
might be caused wilfully or recklessly. A licence should enable a 
man to use his y= in any part of the country, just as at present 
he can take his dog, gun, or carriage upon which he has paid a 
licence fee, and use them in any part of the country he requires. 
(6) Engines used solely for agricultural purposes or for hauling 
coal, lime, manure, or other materials to be used on farms 
to require no licence. (7) The nuisance clause to be abolished. 
(8) ‘* Extraordinary traffic " to be defined, and so as not to include 
the haulage of the ordinary traffic of a district by means of an 
engine instead of by horses. (9) With regard to bridges, it should 
be lawfal to take any weight behind a traction engine, which it 
would be lawful to take across by horses, (10) The clauses 
referring to the construction of wheels to be repealed. 

We would remind those who consider the above proposals too 
sweeping that there are probably 7000 traction engines in use in 
the United Kingdom. Notwithstanding this accidents are com- 

ratively few and far between, and if all drivers and steersmen 
fad a licence to lose in the event of carelessness or negligence they 
would be fewer still. Moreover, the fact that most of these 
engines are driven by their owners themselves, and any loss or 
damage falls upon their own shvulders, is the best possible 
guarantee against reckl In these circumstances it is no 
use imposing harsh and repressive conditions upon an industry, 
the very nature of which is sufficiently harassing. If relief can- 
not be granted the industry might as well be suppressed at once. 
We hope all interested in the traction engine trade will combine 
to bring such pressure on Parliament through their local represen- 
tatives as will ensure the matter being speedily tackled and dealt 
with in a serious and liberal spirit. J. AND H, McLaren, 

Midland Engine Works, Leeds, 

December 26th, 1894, 





Sir,—The correspondence in your paper has suggested to me 
that traction engines might to a great extent do the work of light 
railways, be sooner got to work, and at less cost in outlay. In 
order that the trade of the country may have the full benefit of 
the saving which traction engines would effect, it would be neces- 
sary to modify the laws and regulations affecting them. The users 
of traction engines suffer from having to pay for a licence for 
every county through which they pass, and the charges for these 
in some counties are very high. They suffer also from the regula- 
tion of the hours during which they are allowed to run, throogh 

| certain boroughs and districts which are contiguous not being the 
same. The restriction as to speed is burdensome. Perhaps the 
| greatest disability of all is the prescription of the diagonal cross- 
bar wheel in all cases where another is not approved by the local 
authorities, All local authorities are not favourably disposed 
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towards traction engines, and this approval may be withheld with 
the intention of preventing their use. oe could be more 
calculated to prevent improvements than specifying one kind— 
which is by no means a good one—as the only statutory wheel. 
The alterations required are such as would allow one licence for 
the whole country at a moderate price; more freedom as to rate 
of speed ; free hours; and free wheels, It may be said that the 
present highways could not be largely used without entailing 
considerable expense in repairs. No doubt that is so with the 
diagonal cross-bar wheel, but with wood block wheels less damage 
would be done to the roads than would be done by the same 
amount of traffic carried by horses and lurries, 

Iam connected with a company who have been large and con- 
tinuous users of traction engines for nearly twenty years. During 
that time they have had difficulties with the road authorities, but 
since the adoption of wood block wheels they have had no trouble. 
One of their engines with these wood block wheels has averaged 
more than 100,000 mile-tons per year for the last seven years, 

With the laws and regulations modified as here mentioned, but 
more especially with regard to the wheels—at least putting the wood 
block Theale ona level with the injurious cross-bar—I believe regu- 
lar running of small trains for traffic and passengers could be 
organised quickly with great advantage to the trade of the 
country, Cc. T. B. 

Ashton-under-Lyne, December 31st, 1894. 





Sir,—I read the letter from ‘‘ E. R.,” in your issue of December 
14th, with much interest, and hoped to have found time to reply 
at once to it, but from pressure of work have not been able to do 
so before. I fully endorse all that ‘‘ E. R,” says in favour of doing 
away with cross bars on the wheels of traction engines, and I am 
sure that all road surveyors would hail with delight the adoption 
of a wheel without projections on the tire, if such a thing is possible, 
for the use of these is the principal cause of injury to roads ; but 
after all I find that much more damage is done by the tracks 
drawn than by the traction engines themselves. The tires of the 
truck wheels are, generally speaking, too narrow, and they are 
coupled so that the wheels follow each other in exactly the same 
track. Could not this be altered by the use of an adjustable 
coupling, which would allow the wheels of the following truck to 
break the track of the one before it ’ 

WALTER J. FLETCHER, 
County Surveyor, Dorset, 

Wimborne, December 31st, 1894, 





THE KINETIC THEORY OF GASES—-AVERAGE TIME INTERVAL 
BETWEEN COLLISIONS AND LENGTH OF FREE PATH. 

Sirn,—In my last letter—December 7th, page 495—it was shown 
that the time of direct impact of an elastic sphere against a fixed 
4d2 

plane is given by the equation T= ; where T is the time of 
impact, d the diameter of the sphere, and « its velocity at impact. 
Now, an impact against a fixed plane is equivalent to one between 
two equal spheres colliding directly with equal velocities from 
opposite directions. Hence, it is easily seen that in applying 
this formula to an impact between two spheres it becomes 


T=, is } 3 where u and « are the velocities resolved in the 
line joining their centres, the velocities being in — directiuns, 
When the velocities are in the same direction—that is, when one 
sphere overtakes the other—the equation becomes 
Spey tO 

From these equations it is obvious that when a great number of 
elastic spheres, equal in all respects, are moving in every possible 
direction within a given region with various velocities ; then at 
any collision between any pair of the spheres, the smaller the value 
of (vu. + v) or(u — +)in the above expression, the greater will be 
the value of T', and consequently the greater will be the probabiity 
of a third sphere impinging against them before the termination of 
the collision. But unless we can find the average interval of time 
between two consecutive collisions it is not possible to form any 
just estimate of the probability referred to. This, however, may 
be done as follows :— 

Suppose, in the first place, a great number of discs of diameter d 
to be deflected backwards and forwards with equal velocities in 
parallel lines on a square surface by direct impact against elastic 
edges fixed to the square, only one disc to be moving in each line, 
the distance between the paths traced out by the centre of any 
two neighbouring discs being equal to the diameter d of a disc, 
Then if N be the number of discs, and N d = 1, the length of the 
side of the square ; v the velocity of the discs, and T the time 
taken by a disc to move from one side of the square to the other 
and back again; if we trace a circular space, equal to a disc, at 
haphazard on any part of the surface of the square, it is obvious 
that it will be over twice during the time I’, =p > where 
the centre of the circular space so selected happens to fall exactly 
on a line traced by the centre of one of the discs—the probability 
of which is so small as to be negligible—two of the discs will pass 
twice over some part of the circular area in the time T. If we call 
the passage of a disc over any part of the selected circular area a 
collision, then there will be four collisions in the above time, 

Now, if instead of N discs, one only is taken and made to im- 
pinge directly from side to side, and by some mechanical con- 
trivance made also to slide through a distance equal to its diameter 
after each double journey, so as to trace a course covering the 
entire area of the square backwards and forwards, it would 
evidently take N times as long to do this as was taken by the 
N spheres, supposing it to move with the same velocity v. Hence, 
with one disc, moving as described, any circular space on the 

uare of the size of the disc will be passed over twice in the time 
NT, and there will be four collisions in this time. Instead of 
imagining the single disc to impinge directly against the sides, we 
may suppose it to da so obliquely ; then by a suitable choice of 
starting point and direction, the disc could be made to trace a path 
covering the entire surface of the square over and over again ; the 
paths so traced never overlapping one another while covering the 
area of the square twice; and under these circumstances no 
mechanical contrivance beyond the elastic border of the square 
would be necessary. If the disc moved with the same velocity v, 
it would take the same time N T by this method to pass twice 
over the entire surface of the square. Hence, in this case also, 
any circular area of diameter d will be passed over twice in the 
time N T, and there will be four collisions in this time. 

Now, if instead of a disc we take a sphere of diameter d, and 
instead of a square we take a cube box of unit volume with elastic 
sides, the sphere could be made in the same way to move through 
the entire volume of the box. The minute portions at the sides 
and corners of the square or cube, as the case may be, not having 
any practical effect on the argument, have not been taken into 
consideration. The cube box may be considered as made up of N 
laminz, each lamina being of unit area and thickness ¢. Hence 
the time required for a sphere to pass twice through the entire 
volume of the cube with velocity + will be N?T; and if as before 
we trace out a spherical volume at haphazard in any part of the 
box, it will be passed through twice in the time N2T. Calling as 
before the passage through any portion of the spherical volume a 
collision, there will be eight collisions in the time N?T, and the 
average time between collisions will be { N? T. There will be 
eight collisions, and not only four in the time N? T, because the 
probability of the spherical volume selected at haphazard being 
entirely contained in one of the laminz is so small as to be 
— 

f the circular area in the first instance, or the spherical volume 
in the second, is supposed to be in motion instead of stationary, 
the average time of a great number of collisions oocurring will be 
the same as before ; but the time between the collisions will no 








longer be periodic, For, taking the case of a disc moving on a 
square surface, the probability of a collision occurring at any 
instant is in the ratio of the entire area of the square to that of the 
traced circular area, and as these areas are not affected by motion, 
the probability of a collision occurring at any instant cannot be 
affected by the motion of the circular area. Hence, the number 
of collisions in any long interval of time must be the same, whether 
the circular area is in motion or not, and hence the average time 
interval between collisions remains the same. This argument 
applies wich equal force to the case of a moving spherical volume, 
If instead of a single sphere there were x spheres moving as 
described, then the average time between collisions, supposing that 
pag spheres did not interfere with each other's motion, would be 
3 es Now, if x be a very great number and the spheres moved 
with various and varying velocities in every possible direction, 


impinging against one another in every kind of way, om would 


still represent the average time interval between two consecutive 
collisions, the mean velocity of the spheres, which we will now call 
v, being the same as that of the single sphere in the first instance. 
From the nature of the argument it will be seen that the above 
expression is applicable also to actual collisions between spheres, 
that is, the average time interval between two consecutive 
collisions made by any sphere is equal to Ne Ls 

Since T isthe time taken by a sphere to move through a distance 
of 2 units with velocity v, it is equal to 2. Substituting this value 


= 
for T in the above expression and putting ‘I, for the average 
time between collisions ; also remembering that Nd = 1 or 


N= 1 we get 
ad 
Ty = ] Pra (2) 

4nvd 

The above expression gives the average time interval between 
collisions in terms of the number of elastic spheres in unit volume, 
their mean velocity and the square of their diameter. The mean 
velocity is to be taken like that of a railway train that is to include 
time lost Ly stoppages or impacts, If the time of free path to that 
of impact is in the proportion of r ¢ to 2 ¢, it is not difficult to show 
that the ratio of the mean velocity, including stoppages, to the 
mean velocity when the time lost by stoppages is neglected, is 
given by the expression a 

. is 

The form of the expression—equation (2)—for the average time 
interval might a/most have been anticipated ; because the average 
time between two consecutive collisions of a sphere must obviously 
be inversely as the number of spheres in the given region, and also 
inversely as their mean velocity. It might also perhaps have 
been argued that the average time interval would be inversely the 
sectional area of the rectangular column in which any sphere is 
moving, instead of the sectional area of the sphere itself ; and 
therefore the time must be inversely as the product of these 
quantities, But without employing some such argument as we 
have used in the former part of this letter, the reason of the 
appearance of the factor 4 in the denominator of the expression 
referred to is by no means obvious, 


Since ; 1 = is the average time interval between collisions, 
ned? 
or in other words, the time of free path: if be also the mean 
velocity of free path—it is actually a little greater than this, as we 
have just explained ;. then if / equal length of free path— 
1 


=. ° ae ee er 
4nd? "7 


Clausius finds ? . = | about as the mean length of free 


nnd? n d? 
path. I would have been only too glad to have found that the 
result I have obtained and that given by Clausius were in accord. 
The reason of the difference I will endeavour to explain, with your 
kind permission, on a future occasion, But in the meantime I may 
mention that I am fully convinced of the correctness of equation (3). 

In a very interesting article by Professor J. J. Stewart on the 
‘Constitution of Gases,” the mean free path of a molecule of 
oxygen is given as about ,;.),,,in. — Anowledge, April, 1893, 
page 77—and the number of molecules in a cubic inch, at standard 
pressure and temperature, as 3 = 10*°. With the above length of 
free path and number of i | we should get 


“Zz 45) ,000 : 
4xn 
and this would make 
d == 0:00000002, 


The expressions obtained for the time and length of free path are 
applicable to molecules of true gases, if they are spherical, and 
also to ideal gases composed of elastic spheres, but equation (1) is 
applicable to the latter only. 

Dividing equation (2) by equation (1) we get 
Average time interval between collisions _ u-e , 4) 

Time of collision 32" vas’ “3 
in which expression « and v are the resolved velocities of colliding 
spheres in the line joining their centres; ~ being greater than « and 
positive ; » is the number of spheres in unit volume; + their mean 
velocity, and d their diameter. When the value of the above ratio 
is unity or less than unity, then the time occupied by collision 
must be equal to or greater than time of mean free path ; and 
when this occurs, the probability of three spheres colliding at the 
same time must be equal to or greater than unity. 

To find out when we may expect this to happen, let us suppose 
that all the spheres within a box of unit volume are moving’ with 
equal velocities « in every possible direction. Then their velocities 
resolved in any one direction will vary from 0 to+ 7% Nowif 
we divide the velocities, thus resolved into groups, such that 
the spheres in one group have velocities varying from 0 to 32 x v d; 
the next group having velocities between this latter value and 
twice the value, and so on ; the velocities with negative sign being 
divided into groups in the same manner. The number of spheres 
in each group will be on an average the same, for it is impossible 

any reason why there should be more in one group than 
another, If N, equal the number in each group, and N, equal the 
number of groups ; then, x being as before the number of spheres 
in unit volume, we get 
Ni x Ny = a. 


It is obvious also that N,, the number of groups, is equal to 
v ‘ 
B2nvd+ s2nds’ 
es N- = 32 n°? d4. 





Now the probability of any two spheres in the same group 
colliding with one another, and also the probability of any sphere 
in one group colliding with one in any other selected group, will 
be equal to the ratio of the number of spheres in a group to the 


number of spheresin unit volume, that is equal to —! = 322 d+, 


nr 
Hence at any collision between two spheres, the probability of 
(uw + ¢), or(« — v) being equal to or less than 32 x v d+ [see equa- 
tion (4)] is given by the ratio 32 n di, 

As a numerical example, we may give to x and d the same values 
as when finding the diameter of a molecule of oxygen, viz., x= 
3 x 102°, the number of molecules in a cubic inch at standard 

450,000, 
4 


pressure and temperature ; and d? = in. With these values 
nr 


the ratio becomes 13'5 x 10-1", 





Since the mean time interval between two consecutive collisions 


7 the number of collisions made by each 
nv d?? 
sphere in unit of time is 4 x v d?; and the total number of col- 
lisions made by all the spheres is 2 x? vd. If we divide this last 


expression by 39 2 qi? that is, by the uumber of impacts required 


of a sphere is 


to be made on the average, when we may expect the time of impact 
and time of free path to be eanal, we get, 

a a ee ee ee 
which fraction, when multiplied by N.,, the number of groups, 
represents the number of times in unit volume and unit time the 
above-named event may be expected to happen. Employing the 
same values for x and d as before we get as a special case, 

64 n? vd*° N, = 10" (about). . . . » (6) 
This is the number of times under the given conditions that we 
may expect three or more spheres to be in collision together in a 
cubic inch in unit of time.* 

It is obvious that when three spheres are in collision instead of 
only two, then for the probability of an extra sphere colliding 
with them to be the same in the two cases requires that the con- 
tact should be for a shorter time, because the spheres occupy a 
larger volume. And generally the greater the number of spheres 
in collision the shorter the time of contact required for the pro- 
bability of an additional sphere colliding with them to be equal to 
the probability when only two are in collision. Heace it is 
probable, when the diameter of the spheres of ideal gases and the 
number of these spheres in a given volume do not greatly differ 
from the quantities we have employed, that occasionally a large 
number of spheres may be mingled together in a heap. 

The arguments brought forward in this letter do not, of course, 
amount to a disproof of the Maxwellian distribution of velocities 
for ideal gases ; but it seems to me they render invalid the proof 
of that distribution given by Clerk-Maxwell and his successors, 
because the proof is made to depend on the assumption that 
collisions occur only between pairs of particles, which assumption 
has been shown to be very far from correct, when, at least, the 
number of spheres in unit volume and their diameters are approxi- 
mately the same as what might be expected to be the case with 
— of permanent gases at standard pressure and tempera- 

ure, 

For true permanent gases it was shown in a former letter— 
October 12th, page 328—that there are strong physical and 
chemical reasons for supposing that the distribution in question is 
absolutely inapplicable. CU. E. BasEvi. 

8, Norfolk-square, W., Dec. 24th. 





ENGLISH AND AMERICAN WOOD-WORKING MACHINERY. 


Sin,—As a designer and-constructor of wood-working machines, 
I am naturally interested in the correspondence just now appear- 
ing in your columns anent this subject. 

My experience of American wood machinery is that, as a rule, 
they are too light and unsubstantial for British use. Referring 
more particularly to high-speed machines, the cutter spindles are 
unduly slight, and running, as they usually do, in white instead 
of gun-metal, they and the bearings become an endless source 
of trouble so soon as wear sets in. 

I am free to admit, with Mr. Worssam, the ingenuity of some 
of the Yankee machines, and that a few are useful here; for 
instance, Fay and Egan’s “ Buzz,” or jointing and hand planer, 
the Stengel and Knapp dovetailers, the Albee and other carvers 
and routers, Fay’s double and triple. spindle sand-papering 
machines, the Blanchard spoke lathe, box nailing, and one or two 
others, but these are the exceptions that go to prove. the rule. 
Although very good machines, I do not regard them as ‘‘ veritable 
wonders,” neither do I acknowledge that their comparatively 
limited employment here is damaging English manufacturing 
interests, and rapidly edging English-made machinery out of the 
field, as your correspondent of Cincinnati would like your readers 
to believe. I take it the wish is father to the thought. 

I likewise do not see any evidence that we wood-machine 
makers are behind the times in the getting up of up-to-date 
machinery of our special kind. On the contrary, I believe we set 
the standard of design, adaptibility, and workmanship, and 
Brother Jonathan follows as closely as possible in our wake. Take, 
for instance, the band-saw, now universally used in the States, 
and, in fact, throughout the world wherever timber grows. This 
interesting and invaluable instrument was in vogue in France and 
England years prior to its acceptance in America. This shows 
that our cousins beyond the seas can be as conservative in these 
matters as others, and are not always prepared, as they affirm, to 
seize every and sundry labour-saving tool immediately it comes to 
light. All reason for wonder at the large demand there is in 
America for this type of machinery, and the multitude of makers 
thereof, cease so soon as one considers the illimitable extent of 
American forests, the endless varieties of woods, the high rates of 
wages commanded by skilled wood-workers, and the innumerable 
purposes for which wood is in request there ; whole “‘ cities,” as is 
well known, being built of this indispensable and natural material. 

I understand that a township of some 2000 inhabitants with 
those of the surrounding villages will entirely monopolise a sawmill 
and wood-cutting establishment, fully equipped with saws, planers. 
moulders, joinery and similar machinery, for building and general 
wood work. 

Again, the Americans employ a large number of machines 
specially suited to the work necessitated by local conditions, and 
which are of no service elsewhere, such as the gauge-edgers, 
‘“‘ trimmers,” ‘‘ slashers,” &c., so graphically described in your 
article for September 29th, 1893, on ‘* Machine Tools at the Chicago 
Exhibition.” 

Did space warrant, I could dilate still further on this subject ; 
but I think I have said sufficient to refute the altogether erroneous 
and misleading averments of your correspondent ‘‘ J. T. B.,” of 
Ohio, that (1) ‘‘ American wood-working machinery is damaging 
English manufacturers’ interests,” and edging ours into the cold ; 
and (2) we are not up to date in a branch of mechanical industry 
we have specially made our own. JENEAS SMITH. 

Lot’s-road, Chelsea, January 2nd. 





STREET PAVING AND HYGIENE. 

Sir,—In your valuable article last week on this subject you very 
justly stated that ‘‘in a hygienic point of view asphalte paving is 
absolutely unassailable,” and it is well known that wood paving is 
the most injurious to the public health. Now, is it not possible to 
improve the asphalte paving so that the one great drawback to it— 
that is, its want of foothold for horses—may be to a large extent 
overcome? I would suggest that an experiment be tried by laying 
a length of asphalte carriageway having triangular corrugations 
formed transversely with the road at 4in. centres, the corrugations 
to be, say, Zin. wide by jin. deep. Such a paving ought to keep 
drier on the surface and be less slippery than the smooth surface 
paving now laid; and the trial would soon prove whether it 
would wear well or be a noisy paving, or otherwise unsatisfactory. 

12, Trebovir-road, S.W., January Ist. W. B, BRoMLEY. 





FILTERS AT THE SAY SUGAR WORKS, 

S1r,—You head the illustration and description of the battery 
of Andrew-Howatson patent filters, in your issue of the 2lst inst., 
as being at the Lay Sugar Refinery. The correct title of this firm 
is ‘‘Sucrerie Raffinerie d’Egypte,” of which Mons. C. Say is the 
head, and not Lay. Tuwaltes BROTHERS, LIMITED. 

Bradford, December 27th. 


(For continuation of Letiers see page 10) 


* The value of v in the above expression has been taken at 18,000in. 
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THE KENT UNIFORM FLOW WATER METER 


Fig. 1 





SECTION TAHROUCH A.A, 
THE MEASUREMENT OF WATER SUPPLY. 


Or the many attempts thathave been made to producea water 
meter that will register consumption under the various condi- 
tions now-a-days demanded by consumers with some approach 
to trustworthiness, only a few have stood practical tests. Those 
which have done so, and thereby obtained employment, have 
been designed with an amount of ingenuity that speaks for the 
abundance of difficulties encountered by those who give their 
attention to the subject. Water supply was originally in the 
hands of companies whose financial arrangements were 
founded on the rating system, a system which, whatever else 
may be said in its favour, apportions the charges very un- 
equally. The excuse for not adopting payment by meter, 
because of the expense and uncertainty as to the efficiency 
of the meters, can no longer hold good. Already, most of 
the leading corporations and companies are measuring mixed 
supplies, and in the United States of America many towns 
are supplied on measurement charges only, with beneficial 
results to supplier and consumer, chiefly because of avoiding 
waste. A water meter suited for all the conditions demanded 
now-a-days by consumers, whether for domestic purposes or 
hydraulic power, is, of course, what is wanted, and what has 
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Fig. 4—‘‘ VENTURI” 


been £0 difficult a thing to obtain. This being so, we consider | 
that facts which -have been recently brought to our | 
notice concerning water meters at the Lambeth Water- | 
works are worth recording. Here, we are informed, a Idin. | 
meter registered 31,835,000 gallons of water in eighteen | 
months, after which it was taken out to be tested, when it | 
was found to be still in excellent condition. The meter was | 
therefore replaced and continues to register the supply. | 
Allowing 15 per cent, per annum on the cost of this meter to | 
cover maintenance, amortisation, and inspection, the net cost | 
of measuring the water was ls. 3d. per million gallons. 

These meters for the measurement of high-pressure water | 
on hydraulic power systems where the water is measured on | 
the pressure side of the machines to be actuated, as we are | 
informed, stand alone. At the recent competitive trials at | 
Manchester intended to secure the best instrument for the | 
service of that city, this was the only high-pressure meter | 
— and was there tested up to 3000]b. per square 
inch, 

Figs. 1 and 2 show this meter—styled the ‘“ Uniform” 
meter—in section and plan, as manufactured by Messrs. | 
Kent, of High Holborn. The principle is simple enough. 
It consists of an outer casing containing the working chem- 
ber W, made of delta metal. The piston P, which is oval 
shaped and carefully fitted in an almost circular chamber in 
such a — that it is only capable of rotary movement, is | 
made of vulcanite, and more thought has been bestowed on | 
its design than one would suppose at the first glance. The | 
water entering through the supply ports pushes the piston 
before it simply by its force of flow, all other forces being | 
entirely eliminated by balancing the pressures on the two | 
sides of the piston, so that the resultant of all actual fluid | 


SS 
—> 


i | 


i 
ET 


| i 


ms 





‘EncynetR 


both accurate and sensitive on the smallest flows, it has the 
distinctive feature of doing a great amount of high-speed | 
work without deterioration, as isshown at Lambeth. 

For general handiness, the arrangement of the working | 
parts of this meter commends itself to practical men, inas- | 
much as the whole of the working parts, say in a 6in. meter, | 
can be removed and substituted with interchangeable work- | 
ing parts within four minutes. We have ourselves seen this | 
done. The casing, or body, of the meter containing the 
working parts is practically a part of the pipe-line, and need | 
never be disturbed. 

In another meter intended for use in connection with what | 
is known as mixed supply, either for domestic and trade pur- | 
poses through one pipe, or for domestic purposes alone, and | 
in cases where the continued accurate measurement of the 
smallest possible dribbles of water is desired, whether occa- | 
sionally alternated with full bore high-velocity flows or not, 
an important feature is the piston, which is so arranged that | 
its pressure against the cylinder walls varies directly with the | 
speed of flow. This, we are told, is absolutely water-tight 
with high speeds and high pressures, as the greater the 
pressure the tighter the joint, and at the same time with a 
small head or a slow feed is proportionately eased. The 
action of this piston in hard 
waters has been found to | 
get over the old difficulty 
experienced with the old- | 
fashioned leather packings | 
of becoming cemented to | 
the cylinder walls after the | 
meter has been in the water | 
and out of use for a time. | 
The accompanying di 
shows this piston in section. 
The especial features to 
which we desire to call 
attention are the two 
leathers, which are so ar- 
ranged that the pressure 
on either side of the pis- 
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METER AT CHICAGO 


| quantity of water, an 


ton is immediately exerted 
against the walls of the 
cylinders, by flattening the 
curved leather. The leather 
is specially prepared, being 
robbed of all tannin, and 
impregnated with an emol- 
lient. 





This meter, called the 
“ Absolute’ meter, is well 
adapted for prepayment purposes in certain foreign towns; for 
instance, where the needs of a negro population have to be 
provided for. This is done on what is known as the penny- 
in-the-siot system. A separate supply to each cabin would 
be too costly to make, and payment for water supplied would 
be more than uncertain, These meters are fixed in a place | 
accessible to several cabins, thus reducing the cost of laying | 
on the water per dwelling, and at the same time assuring | 
payment for water supplied. The system may possibly find | 
favour in some continental cities, where a number of families | 
are dwelling in one house or flat, and where at present | 
separate meters have to be used for each family. The growth | 
of metering in England is particularly marked in connection | 
with mixed supplies. Many water engineers have found that | 
the system of charging these at the ordinary water rate, plus | 
a fixed sum for the trade portion of the supply, is most un- | 
satisfactory, as the consumer feels that he has a right, by | 
reason of the extra payment, to a practically unlimited | 

& in nearly every instance where the | 
whole supply has been metered it has resulted in a very | 
substantial increase in the amount paid. Without going | 
into the question of general supply by meter, there can be no | 
doubt that a great advantage would ensue to the supplier | 
by the adoption of metering for all cases of mixed supply. 

At towns where the absolute has superseced inferential 
meters—on services giving constant supply into cisterns—as | 
much as 40 per cent. has been registered over that on infer- | 
ential meters during a period of two years’ working. 

Having dealt with small volume meters, we can now pass to | 
thelarge volume “ Venturi” meter, in which measurementis ob- | 
tained without the employmentof anymoving part whatsoever | 
in contact with the flowing water. Thisis attained by the aid 
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H PLAN W/TH TOP COVER REMOVED 


in water measurement has been developed by Mr. Clemens 
Herschel in the United States, by an exhaustive series of 
experiments, which have established the trustworthiness 
of the instrument under every conceivable condition, as a 
true measure of water. 

This law, establishing the relations between the velocities 
and pressures of fluids when flowing through converging and 
diverging tubes, demonstrated that water flowing through a 
reducing cone connected to an expanding cone introduced 
into a pipe line, passes with practically no loss of head, though 
the neck of the cones is but a ninth part of the area of the 
main. At the same 
time a marked de- 
pression — increas- 


of flow—occurs at 
the neck. 

A meter on this 
principle, therefore, 
consists of two parts 
—namely, the tube, 
through which the 
water flows, and the | 
recorder, which re- | 
gisters the quantity | 














through the tube, |. 

being in its com- 

pleted form an in- 

strument to gauge 
the quantity of water flowing in a pipe, by measurement 
of an abrupt, artificially produced depression in the hydrau- 
lic gradient. The tube, as shown in Fig. 3, takes the shape 
of two truncated cones joined at their smallest diameters 
by a short throat piece near the up-stream end, having at the 
throat and inlet branch orifices at which the pressures aretaken, 
thg use of these depending on the property which causes the 
pressure of the water flowing through the throat to be less, 
by virtue of its greater velocity, than the pressure at the up- 
stream end of the tube, each pressure being at the same time 
: a function of the ve- 
ss locity at that point 
and of the hydrostatic 
pressure which would 
| be obtained were the 
water motionless 

within the pipe. 

A recorder, which 
is connected with 
the tube by pressure 
pipes which lead to 
it from the cham- 
bers surrounding the 
up-stream end and 
the throat of the 

/ tube, recordsthe flow 
of water so that readings may be obtained in the ordinary 
way. It is operated in part by a weight and in part by clock- 
work. The difference of pressure or head at the entrance 
and at the throat of the meter is balanced in the recorder 
by difference of level in two columns of mercury in 
cylindrical receivers, one within the other. The inner carries 
a float, the position of which is indicative of the quantity of 
water flowing through the tube. By its rise and fall the float 
varies the time of contact between an integrating drum and 
the counters by which the successive readings are registered 
Usually the integrating drum revolves once in every ten. 
minutes, and at each revolution the counter registers, on 
ordinary dials, the volume flowing for that period of 
time. 

This meter is, of course, specially adapted for the measure- 
ment of water in trunk mains of any diameter from Gin. to 
6ft. There are at present only three at work in England, but 
in America, where the instrument was first introduced, there 
are between thirty and forty, fixed by the Builders’ Iron- 
foundry Company, Providence, several of which are register- 
ing over 100,0C0,000 gallons per day. Registration can be 


SECTION OF PISTON 


| effected by & counter as on an ordinary meter, or by diagram 


giving rate of flow at any moment of time, or by both, and the 
indications taken by electric current to engineer’s office—any 
distance. Our illustration, Fig. 4, is taken from a photograph 
of a Venturi meter, which measured the main water supply 


pressure is nil. This rotary balanced piston is essentially the | of a law in hydraulics first establiched as a scientific fact | to the World’s Columbian Exhibition, with a capacity of 
instrument for purposes of trade supplies, as, while being by the Italian philosopher Venturi in 1796, the use of which | 30,000,000gallons perday. The supply pipe was 36in. diameter, 
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Kent’s water meters are rendered the more deserving of 
notice just now by the recent decision of the judges at the 
open competition for the supply of water meters to the city 
of Manchester, who have given to Mr. George Kent the con- 
tract for the supply of meters to that city for the fourth con- 
secutive time, covering in all nine years. 








THE CHELFORD RAILWAY ACCIDENT. 


PEnvDING the holding of the adjourned inquest and Board 
of Trade inquiry, there is very little further to report on this 
matter; but the two photographs which we reproduce on 
page 12 will be of interest, and give a very graphic idea of the 
scene immediately following on the actual collision. 

The accident took place on Saturday evening the 22nd ult., 
after dark, and the whole of the early morning hours of Sunday 
were occupied in removing the dead and injured, so that it was 
not till daylight on Sunday that any effort was made to clear 
the track. The photographs were taken early on Sunday, 
and in the first we see that the breakdown gang are about to 
lift engine No. 520 back to the metals. This was the second 
engine on the train and was not overturned, though the pilot, 
No. 418, was completely thrown and very much damaged, as 
mentioned in our last issue. 

We should point out that the up and down platforms at 
Chelford are not opposite to each other, but at about the 
centre of the up platform there isa ramp down to the rail 
level, so that hand-barrows and passengers may pass from one 
side to the other. It was this ramp which caused the over- 
throw of the pilot engine and the immediate wreck of the 
train. The second photograph is of the leading North- 
Western coach, the front portion of the train being Great 
Western stock. It will be noticed that the roof and side of 
this coach have pitched bodily across the six-foot and on to 
the goods wagons on the down track. 

A little further back is the underframe and floor of the 
same coach canted over the goods train and completely shat- 
tered, and in the background are the other coaches of the ill- 
fated train, and the damaged signal cabin on the extreme 
right. 

Taking a very low estimate, this foreground coach must 
have been occupied by at least forty passengers at the time of 
the accident, and it is almost impossible to conceive how any 
of these could come out from the wreck alive. We do not 
know actually how many of the twelve or thirteen fatal cases 
which occurred were in this particular coach, but the fact 
that so many did really come out alive and safe from such a 
frightful experience clearly demonstrates that railway travel- 
ling, with all its accidents and attendant horrors, is, after all, 
much safer than many of us believe. Much, no doubt, in this 
case asin many another, is due to the prompt action and 
cool nerve of the drivers and guards of the train. 

According to the evidence given before Major Marindin, 
the red lamp of the stationmaster only showed danger ahead 
when the passenger train was within 80 or 100 yards of the 
obstruction, both engines working hard at the time and running 
some forty-five or fifty miles an hour. Yet, in this frac- 
tion of & minute given to them before the crash, both engines 
were reversed, vacuum brakes applied, sand boxes open, and 
whistles on—all that could be done was done, and not a man 
thought of jumping from the foot-plate. 

We learn that Jessop, one of the guards, worked hard all 
night rescuing the injured and removing the dead until com- 
pelled by physical pain to give up. It was then found that 
he had himself sustained most serious injury in the first 
collision, but had been too anxious to help even to think 
about his own case until on the point of fainting from pain 
and exhaustion. 

Our photographs are reproduced from excellent negatives 
taken by Mr. B. R. Leech, of Macclesfield. 








LETTERS TO THE EDITOR. 


(Continued from page 7) 


LABOUR AND LUXURIES, 


Str,—The discussion which has been going on in your corre- 
spondence column under this title since September 28th has strayed 
somewhat from its first direction, and ‘‘ W. A. S. B.” deserves 
credit for re-stating the original terms of the debate. When, 
however, he ascribes the collapse of the Spanish and Portuguese 
commerce to the discovery of the American mines, it seems but 
right to point out that not this, but other causes, such as the 
Inquisition, were responsible for that event—see Buckle, ‘‘ History 
of Civilisation,” vol. iv., chap, xv. On the other hand, the expan- 
sion of the currency which followed the supply of precious metals 
from America induced that extraordinary flow of prosperity in 
Europe which alone enabled her to emerge from the night of the 
middle ages and from a depression of centuries, caused almost ex- 
clusively by the steady contraction of currency since the beginning 
of the Christian era, the stock of precious metals in Europe being 
reduced, when Columbus first sailed from Palos, to one-tenth of 
what it had been in the reign of Augustus—see Alison, ‘‘ History 
of Europe.” 

With regard to the question put by Mr. Alan Steward, there 
must, of course, be a material limit to the rapidity with which a 
sovereign—or, for the matter of that, twenty siillings—can conve- 
niently circulate in any community. H, LEvrorp, 
Pont St. Martin, Italy, December 28th, 1894, 


Smr,—It is not easy to understand for what ‘“W. A. S, B.” 
contends. If clear writing is an evidence of clear thinking, then 
it seems to me that ‘‘ W, A. S. B.’s” notions on political economy 
are confused. So far as I can make him out, he appears to hold 
that gold is, if not harmful to the trade of a country, at least 
unnecessary. Whether this is sound theoretical political economy 
or not I shall not pretend to say, but it certainly is not practical 
economics, 

The following quotation from the City letter of the Standard 
of the 2nd instant, I commend to your correspondent’s attention : 
—‘ The ‘American Market,’ as it is called, has not been so dead 
as it is at present since the close of the Civil War. All through 
the early part of the year it was held back by the uncertainty 
surrounding the attempts of the Democratic Congress to amend 
the customs tariff. When, in mid-August, the dispute over this was 
ended by the passing of an amended tariff law, there was a brief 
spurt in prices, and in the trade of the Union; but it soon disap- 
peared. The traffic receipts of the railways fell off, and the 
country seemed struck by paralysis partly, if not solely, because it 
is cursed with an unsettled currency. Twice in the course of the 
year the Government of Mr. Cleveland has replenished, by means 
of an issue of 5 per cent. Bonds, the statutory gold reserve—held 
nominally against the Greenback notes, but really capable of being 
depleted by any and every form of paper money the country enjoys 
—and twice this expedient has failed to restore confidence. No 
sooner has the gold been collected into the Treasury than it has 
been drawn out again, either to export to Europe to pay debt 
interest, or to be hoarded bya population which has become appre- 
hensive of a premium on the metal, or of a silver standard cur- 





rency. The consequence is, that business enterprise has been blighted 
in the States, and trade is now worse and prices lower than they were 
before the fate of M’ Kinleyism was settled.” The italics are mine, 

All evidence goes to show that at this moment Great Britain is 
the most prosperous country on the face of the earth, in spite of 
the so-called depression in trade. As bearing on this fact, I quote 
the following from Messrs. Mocatta and Goldsmid’s annual cir- 
cular :—‘‘ It may be interesting to mention that, according to the 
statistics of the Board of Trade, which are probably as correct as 
it is possible to obtain, the imports of gold into the United Kingdom 
in the last twenty-one years exceed the exports by over £50,000,000 
sterling. During this year alone the excess is about £12,000,000, 
which fully accounts for the unusually large stock of bullion held 
by the Bank of England for some months past, and the extremely 
low rates of interest obtainable.” 

‘©W. A. S. B.” quotes Mahan to show that the finding of gold 
was the ruin of Portugal and Spain. This is not true. If they 
had kept the gold all would have been well, but they spent it, and 
itis impossible to over-estimate the good done to trade, manu- 
factures, science, and civilisation, by the distribution of a vast 
quantity of gold through Europe. Your correspondent conve- 
niently forgets the benefit conferred on Great Britain by Spain 
and Portugal’s gold. I agree with ‘‘Y. X.” in referring 
‘*W. A. S. B.” to the instructive pages of Buckle. 

London, January 2nd. CareEL Court, 


Sir,—In quoting from Mahan, ‘‘ Y, X.” has put a fall-stop for 
acomma and omitted the end of the sentence, which runs thus: 
‘a striking example of the difference between real and fictitious 
wealth.” Mahan is showing, at too great length for quotation, 
how gold and silver, won by conquest and spent in ostentation, 
differ from the real wealth yielded by capable industry: a dif- 
ference ‘‘Y, X.” has in terms denied. Would they have done 
better to keep the money’? The point of the story is that, 
under the conditions, they could not keep it; but, in any case, 
Portugal at that date could not have had internal use for gold 
equal in amount to that circulating in England now. But the 
omitted full-stop is characteristic of ‘‘Y. X.’s” economics. His 
statements begin well; there is nothing, perhaps, to traverse 
except that full-stop. He follows a sovereign a short way and 
then stops; if he pursued it into a bank, he would find that 
the one sovereign became £10 or £100 or £1000, a sum varied 
every instant by countless influences—the health of the Czar or 
the Ameer, the weather, the last lie on the Exchange—anything, 
in short, that can affect credit. The influence of credit and 
the power of arithmetic—for it is the triumph of arithmetic, not 
the power of gold, which the tale of the gamblers illustrates, 
Would any civilised party have gone through the farce of passing 
round a coin /—these, which ‘‘ Y. X.” forgets, make of the physical 
truism that one sovereign cannot at once be in two men’s pockets 
an economic fallacy. 

Profits may be good, wages high, employment abundant, and 
national wealth may multiply, when there is no metallic money 
in circulation, as was the case in the United States about 1872; 
or with a decreasing amount in circulation, as in Scotland during 
the half century following the union ; while we have already seen 
that an enormous addition to the gold in England has coincided 
with bad trade and diminished employment. In short, employ- 
ment is not limited by gold, nor is it true to say that wages paid 
to one set of labourers is money spent at the expense of another 
set. The normal state, the economic sea level, is for all to be 
employed at appropriate rates of remuneration, variations of 
kind in demand being met by concurrent transference of capital 
and labour from employment to employment. That this equi- 
librium, if ever reached, is not maintained, is due in part to 
physical uncertainties, in part to human shortcomings. Gold 
being the most staple of values is one of the least frequent causes 
of disturbance, and its abundance or lack in any country is, asa 
rule, the effect, and not the cause, of conditions of employment. 
Perhaps you will on some future occasion allow me space to indi- 
cate certain of these conditions, which I believe that engineers 
might favourably affect, though they may not lie wholly within 
the narrower limits of their work ; meantime may I recommend the 
late Walter Bagehot’s ‘‘Lombard Street” to those who are 
interested in and puzzled by the intricacies of our currency. 

December 31st, 1894, W. A. S, B, 


PROPOSED ASSOCIATION OF PORTLAND CEMENT 
MANUFACTURERS. 


Str,—I have read with some dismay the letter on the use of 
Kentish ragstone for the purpose of improving the quality of 
Portland cement, addressed to you by Messrs, MacEvoy and Holt, 
in which reference is also made to the attempt to form an “‘ Asso- 
ciation of English Cement Manufacturers,” to guard against the 
extended use of this valuable ingredient, ‘‘ whose beneficial action 
has only been lately discovered.” I have not the advantage of 
being a cement maker in the south-east of England, which is sup- 
posed by some to have the monopoly of the materials best oie Sone 
for Portland cement ; but the fact that in addition to its excellent 
chalk and Medway mud, the county of Kent possesses the sole 
supply of ragstone, would seem to point to a new rod in pickle for the 
unfortunate cement makers in the less favonred parts of England. 
Possibly in the cement specifications of the near future, if we may 
judge by the tests of tensile strength given by your correspondents, 
we shall have to comply with some such conditions as the fo:low- 
ing:—‘'The whole of the cement for these works and herein 
referred to, is to be Portland cement of the best description, con- 
taining ten parts in each hundred parts by weight of Kentish rag- 
stone of approved quality, the mixture being so gronnd that not 
more than eighty-five parts in every hundred parts shall pass 
through a sieve having two thousand five hundred meshes to the 
square inch,” &c. &c. 

It has been commonly assumed hitherto, at any rate in this 
country, that Portland cement was a kiln-product, but I see that, 
according to Messrs. MacEvoy and Holt, it is an ‘‘article of 
admixture,” and this of course may mean anything, and furnishes 
us with a most charmingly elastic definition. The makers of the 
Thames and Medway have been at times rather sarcastic about our 
north-country cements, prepared from mountain limestone and 
brick-earth, which, as the followers of Aspdin, we fancied we had 
the right to call ‘‘ Portland Cement.” Now, with this final ‘‘improve- 
ment,” we shall, indeed, be out of it, as ragstone will be a costl 
matter tous, whereas it is only worth its price as road metal south 
of the Thames. This brings me to the last point—there has been a 
steady reduction in price in recent years in Portland cement; can 
this have anything todo with the improvements which have been 
made in London cements, the secrets of which have been until now 
so well preserved? I can quite see that the substitution of a 
considerable percentage of a material, worth, at the outside, some 
5a. or 6s, per ton, would enable the cement maker to quote the 
‘article of admixture” at a very low figure ; it is scarcely fair, 
however, to those who have not attained unto this ‘‘ excellent 
way” that all the profit should go into the pockets of the manu- 
facturer. I shall look forward with great interest to the outcome 
of this candid exposition of the way they make cement at North- 
fleet. CHARLES SPACKMAN, 

The Isis Portland Cement Company, Clitheroe, December 24th. 


THE BELLEVILLE AND SCOTCH BOILER. 


Sir,—I have now before me Mr. Sampson’s letter in your issue of 
2lst December on ‘‘ Cylindrical 7, Water-tube Boilers.” Ido not 
propose to take part in the discussion as to the relative advantages 
of the two types of boilers ; although in passing—were it not 
for the fear of the anti-gambling league before my eyes—I would 
advise all my friends to put their money on the cylindrical boiler. 
But I am perhaps flippant, for I observe that in his letter, Mr. 
Sampson calls the Belleville boiler ‘‘a serious sea-going steam 





This is hard on the so-called Scotch boiler—which is 
nothing if not serious, The expression used by Mr. Sampson must 
be full of comfort, however, to Mr. Howden, who, on account of 
its nationality seems to look upon the Belleville as a sort of ‘‘ wee 
sinfu’ fiddle” and not over a, oa As the next annual meeting of 
the Institution of Mechanical Engineers is to be held in Glasgow, 
would this not be a favourable opportunity to thrash this matter 
out? If Mr. Sampson would give us a paper on the ‘‘ French,” 
doubtless Mr. Howden would ‘“‘ take the floor ” with the “‘ Scotch ” 
boiler, and a very useful discussion should result. 

y reason for writing is to enter a gentle protest against Mr. 
Sampson’s cruel hit at the ae Hl boiler, to whose present 
perfection his firm has, with others, contributed. Mr. Sampson 
writes :—‘‘The Belleville boiler . . . . may be considered 
rather in the light of a high class and ingenious mechanical con- 
trivance for the generation of steam than a boiler in the generally 
accepted sense of the word.” The italics are mine. The inference 
being that—doubtless owing to the charms of the Belleville having 
rendered him blind to the attractions of the cylindrical boiler—he 
now declines to class the latter as an ingeni hanical con- 
trivance. I venture to say that the present cylindzical boiler, 
simply considered as a piece of constructive engineering, will com- 
pare favourably with any bundle of tubes, however tied together. 

As now made, it represents some of the best work done by 
metallurgists in the quality of its material, and it embodies the 
skill and care of innumerable designers. Tool makers have 
practically eliminated all risks due to hand work in its manu- 
facture, and capitalists and boilermakers have spent enormous 
sums in plant and labour-saving appliances for its produc- 
tion, I am not going, as I before said, to @iscuss the com- 
parative safety or efficiency of the two types of boiler ; I have 
nothing but admiration for Mr. Sampson’s spirited advocacy of the 
tubular boiler, but having for the past thirty years had an 
intimate acquaintance with what Mr. Sampson terms ‘‘ boilers in 
the generally accepted sense,” I cannot let his comparison pass 
without entering a friendly protest. It was not always so, but I 
consider that a first-class (2 redo is now in every sense as 
capable of producing “ high-class and ingenious mechanical work ” 
as any erector or fitter, and that the boilers of the present day 
are in every respect mechanical work of a high order. 

Rater Hart TWEDDELI. 

14, Delahay-street, Westminster, 8S, W. 


generator,” 





LOCOMOTIVES AND TRAINS. 


Sir,—I have been exceedingly interested in the letters which 
you have published on the above subject, but I think the letter of 
an ‘‘Old Driver,” Warrington, is really the nearest of all to the 
question, You recently expressed a desire that the drivers would 
take part in the discussion, and here I think we have a most able 
letter on the subject. As the discussion all comes from the 
question of pilots, I hope, Mr. Editor, that you will allow ‘ Old 
Driver” to give his opinion on the question. In the meantime I 
hope you will allow mea few words on this question. I am, like 
yourcorrespondent ‘J, G.,” of the opinion that itis very little use 
buildingan engine with 19in. or 20in. cylinders and only giving them 
aboat 1300 or 1400 square feet of heating surface. The Great 
Western broad gauge engines had 18in, cylinders and 1771 square 
feet heating surface, The new narrow guage engines have 20in, 
cylinders and 1561 square feet heating surface. Some of your 
correspondents may argue that the boiler was larger in diameter, 
and it was—about 4in., very little difference—or that the fire-box was 
larger, which it was, but by very little. Mr. Webb’s Greater 
Britain, again, bas a boiler the barrel of which is 18ft. 6in. in length 
and a fire-box 6ft. long, the total heating surface being 1505 square 
feet. Like ‘‘ J, G.,” I think thatis a very sad mistake to build the 
boilers so out of proportion to the cylinders. I was very glad to 
read the interesting letter of Mr. Macdonald. I should be very 
much obliged to that gentleman if he would let me know the coal 
consumption of the engine on which he rode. Coming to the 
real question at issue—what modern locomotives are capable of 
—I give the following:—One of Mr. Webb’s Precedent class 
has run by itself 204 coaches from Crewe to Stafford, 27 miles 
in 32 minutes; the first 10 miles of this trip are uphill. 
This was made with the mid-day mail, ex-Liverpool, at twelve. 
The same driver, but with another engine, left Crewe and 
passed Runcorn in 23 minutes, the distance being 24 miles and 
the load twelve coaches. This engine and driver have been 
together twelve months and more ; the engine is allowed 36 lb. of 
coal per mile, yet this engine has all this time run with an average 
of 27 lb. per mile, to the great increasing of the driver’s pay, he 
having had a coal bonus for over twelve months of 18s. per month. 
Truly a very efficient and creditable locomotive in every way. I 
for one admire Mr. Webb for building such splendid engines, 

2, Kimberley-street, Liverpool, F, TURTON, 

December 29th, 1894, 


Sir,—Your correspondent “E. B. D.” is quite accurate in 
stating that I timed one of Mr. Fietcher’s old engines as making 
the run from Darlington to York—44} miles—with a load of 180 
tons in forty-eight minutes, from start to stop; that engine was 
No. 910, a sister engine of the one—No. 905-—-which was piloting 
in the Northallerton accident. Similarly good work was done by 
Nos. 464, 850, 902, and 904 of the same class. One of these could 
easily have kept time with the ill-fated train, as the time from 
Darlington to York is exceptionally favourable, being on an almost 
continuous descending gradient. 

Assuredly there was—as you, Sir, justly put it—some special 
reason why a pilot was taken on that occasion. I dissent most 
emphatically from the inference deduced by some correspondents, 
that modern engines are inferior to older ones. The result of my 
somewhat extended examination of most of the English railways, 
during the past two years, has been to impress upon me very 
strongly the remarkable excellence of ee ay locomotive engineer- 
ing. I have been greatly struck with the fact that, notwithstanding 
the uxtraordinary diversity of practice, the strangely varied means 
used to attain the same end, there is an almost uniform result of 
thorough effectiveness. I have a warm admiration for the older 
engines, some of which still remain marvels of relative efficiency ; 
but modern engines are in every way as good, and much more 

werful, CHARLES Rovs-MARTEN, 

10, Gower-street, Bedford-square, W.C., 

December 29th, 1894, 








UNITED STATES TORPEDO BOATS. 


In our last impression we gave a sectional elevation of the 
engines of a third-class torpedo boat for the United States 
Navy. We this week give drawings of the boat. Our illustra- 
tions and descriptions have been reproduced from a paper 
communicated by Herr Busley to the Zeitschrift der 
Vereines des deutscher Ingenieure in July last. In our next 
issue we shall give further drawings and illustrations. The 
boats are of two classes, varying a little in dimensions, those 
for the Maine having a displacement of 14? tons, and those 
for the Texas of 125 tons. They have water-tube boilers of 
the Mosher type. 








A But for the improvement of the Port of Havre and 
the Lower Seine has been introduced into the French Senate, pro- 
viding for the dredging out of the south-west to three metres 
below the zero of oe oes the erection of defensive works on the 
Pointe de la Héve, the making of an outer port, the dredging out 
of the bottom inside and outside of the new outer port, and the 
construction of a lock forming a deeper and more direct entrance 
to the Eure and Bellot basins, 
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RAILWAY MATTERS. 


AN electric car was overturned in Bronxdale, N.Y., on 
December 6th, while travelling rapidly round a sharpe curve. 


Tur Great Western Railway Company is contemplat- 
irg the conversion of the Lambourn Valley Railway into a light 
railway. ‘The line is to be subject to such conditions and restric- 
tions as the Board of Trade may impose, 


Tue Swiss Council of State has by a large majority 
vranted a concession for the construction of a mountain railway up 
the Jangfrau, starting from Kleiner, near Lauterbrunnen, and 
ascending by way of the Little Scheidegg over the Eiger and the 
Miach, The assent of the National Council to the concession is 
assured, and it is stated that the capital for the new undertaking 
has already been found, chiefly in England and America. 


Tue condensing locomotives constructed by the Cale- 
donian Railway Company some time ago, and hitherto working as 
ordinary engines on general traffic, are expected soon to be called 
upon to take up the work for which they were specially designed, 
The section of the system on which they will exclusively ply, the 
Railway News says, is the Glasgow Central lines—in and around 
that city—which are nearing completion. These are the only con- 
densing locomotives in Scotland. 


A NEw overland route to the Orient has been arranged 
by the International Sleeping Car Company with the various con- 
tinental railway companies and the Administration des Paquebots 
Poste Khédivie, by which, on Sunday, the 6th January, and eve 
following Sunday, a special service de /uxe will be run throug 
from Ostend to Constantinople without change of carriage. There 
the passengers will at once go on board the mail steamer, which 
will leave immediately and go straight to Alexandria. The itiner- 
ary is as follows:—The train leaves Charing (ross and Victoria 
every Sunday at 10 a.m. 


Her Masgsty’s Secretary of State for Foreign Affairs 
has received a despatch from her Majesty’s Consul-General at 
Christiania stating that tenders in closed letters, marked ‘‘ Anbud 
par Skinner”—tenders for rails—are invited for the delivery of 
about 10,000 tons of steel rails, with fish plates appertaining 
thereto, and will be received at the ‘‘Styrelsens Expeditions 
Contor”—manager’s office—of the Norwegian State Railways, 
Christiania, until Monday, January 28th next, at 7 p.m. Further 
particulars may be seen on application to the Commercial Depart- 
ment of the Foreign Office between the hours of 11 and 6. 


Tue circular letter issued by the Royal Agricultural 
Soziety of England asks for any suggestions which the members 
may have to offer on the agricultural light railway requirements of 
any particular district in which they are interested. A schedule of 
questions is given, to which answers aredesired. These questions are 
as follows:—‘‘(1) Please state county or counties to which the 
subjoined observations apply; (2) district to be agriculturally 
develop2d, naming terminal towns, places or stations ; (3) descrip- 
tion of light railway considered most suitable ; (4) the main line of 
railway, if any, with which a suggested light railway should have 
connections ; (5) how funds for constraction and equipment might 
possibly be provided—by local subscription, by rates, or advances 
on the security of rates, or by a combination of sources or other- 
wise; (6) any other observations likely to prove useful for the 
purposes of the inquiry.” 


Rattway and canal facilities are being provided for 
handling the increased tonnageof fuel. These include theimportant 
railway extension from Denaby, the Midland advance from Chapel- 
town to Barnsley, and the Manchester, Sheffield, and Lincolnshire 
new line to London. Another undertaking, which is again 
exciting general interest, is the Sheffield and South Yorkshire 
Navigation Company, an enterprise promoted to restore the water- 
ways to independent hands. With these removed from railway 
contro] and improved by the adoption of steam haulage and faster 
working, the South Yorkshire collieries ought to benefit materially 
in the ensuing year. Everything, however, depends upon the 
revival of trade, for unless there is a much greater demand for 
fuel than prevailed during 1894, the new railways and widened 
canals will not be able to confer the benefit upon the Yorkshire 
coal trade, which they would otherwise do. 


Sir CuHaritEs Scotter, the new Railway Knight, 
created in the New Year Honours, is a native of Hull, and com- 
menced his career as assistant to Mr. Newbould, the Man- 
chester, Sheffield, and Lincolnshire goods agent there. He was 
particularly efficient in dealing with the company’s continental 
business, and was subsequently transferred to Manchester, and 
given charge of that department. On the death of Mr. Ormerod, 
chief goods manager of the line, Mr. Scotter was promoted to that 
position, where he did excellent work. His appointment as general 
manager of the London and South-Western Railway Company has 
proved entirely satisfactory, the administration of that line having 
been marked by signal energy and resourcefulness, particularly in 
view of the increased American traffic following the selection of 
Southampton as a port for the Atlantic-going steamers of a great 
line. Sir Charles Scotter’s knighthood is popular in the Manchester 
and Sheffield district, where he was well and widely known. 


Tue directors of the Great Western Railway Company, 
having long recognised the inadequacy of the foot-warmers as a 
means of heating railway carriages, determined, when building 
their first corridor train in the spring of 1892, to take the oppor- 
tunity of providing it with appliances for warming the carriages 
by the employment of steam from the locomotive, This train 
has been running on the Paddington, Birmingham, and Birken- 
head service for more than two years, and the improved system of 
warming it having proved entirely successful, the additional corri- 
dor trains which are now running between London and Torquay 
and Plymouth and Penzance and between London and South 
Wales have been similarly fitted, with equally satisfactory results. 
The Times says the company have also for some time past had 
plaas under consideration for extending the principle to their ordi- 
nary trains, and the whole of the new stock, as it is constructed 
from time to time, will be furnished with the necessary appliances. 
Improvements have also been made in the lighting of the carriages 
on various lines, principally by the introduction of compressed oil 
gas. 


A NEw treatise on railway working by A. Flamache, 
engineer on the Belgian State Railways, and lecturer on railway 
working at the Ghent University, A. Auberti, professor of railway 
working at the Brussels University, and A. Stevart, honorary 
chief engineer on the Belgian State Railways, and lecturer on 
railway working at the Liége School of Mines, has been published 
by Veuve Charles Danod and P. Vicq, at the Librarie de Mines et 
des Chemins de fer, Paris, The work is divided into five volumes, 
of which the first treats of the permanent way and its plant, the 
second of signals and stations, the third of rolling stock, the 
fourth of locomotives. and brakes, and the fifth of commercial 
working. The second volume is divided into two parts, of which 
the first contains 209 pages of text, and seventeen plates of 222 
figures, with views of the London Bridge, Paris-Nord and Bruxelles- 
Nord Stations. The second part contains 110 pages of text, and 
twenty-two plates of 225 figures, giving views of the Hague, 
Strasburg, rer gens and Mechlin stations. It is rather strange 
that this latest work on railways, giving so many views of principal 
stations, should omit the most important in the world, viz., the 
enlarged Liverpool-street Station of the G.E.R., and the large 
Central Station at Frankfort, which is remarkably well arranged 
for preventing confusion. Section 6 of the second part of volume 


iii. is devoted to the warming of carriages, including that by 
movable foot-farmers, by fixed appliances, and by the continuous 
circulation of steam or water, 








NOTES AND MEMORANDA. 


’ WE read that porous glass window panes are being made 
in Paris. The minute holes in the glass are too fine to permit of a 
draught and yet large enough to afford a pleasant and healthy 
method of ventilation. 


Otp iron gas pipes are not suited for carrying water- 
gas, because the gas picks up iron from them unless they are 
protectively encrusted by a coat of tar inside, which again is a 
disadvantage. Uncarburetted water-gas can be used with great 
advantage for lighting purposes with suitable burners. 


TrcToRIuM, a substitute for window glass, is largely 
employed on the Continent as a covering for hothouses, and for 
windows of factories, roof windows, &c. It is made of specially 
prepared gelatine, incorporated in wire gauze. It is said to be 
tough and flexible, and to increase in strength by exposure. 


Durine the week ending with the last Saturday of 
1894, the deaths registered in thirty-three great towns of England 
and Wales corresponded to an annual rate of 18 0 per 1000 of their 
aggregate population. The Croydon rate for the week was only 
65 per thousand, Leicester and West Ham 13 2 and 13°6 respec- 
tively, so Leicester does not seem to have suffered by the short 
water supply this autumn. Preston had again the unenviable 
distinction of being the worst with 26°2, or 45 per cent. greater 
than the average of the thirty-three great towns including itself. 


In London 1950 births and 1434 deaths were registered. 
Allowing for increase of population, the births were 413, and the 
deaths 676, below the average numbers in the corresponding weeks 
of the last ten years, The annual death-rate per 1000 from all 
causes, which had been 19-4, 18°6, and 17°4 in the preceding three 
weeks, further fell last week to 172. During the four weeks 
ending on Saturday last, the death-rate averaged 18°2 per 1000, 
being 43 per 1000 below the mean rate in the corresponding 
periods of the ten years 1884-93. In Greater London 2587 births 
and 1817 deaths were registered, corresponding to annual rates of 
22‘7 and 15-9 per 1000 of the estimated population. There is thus 
a continued decrease in the rate of increase of London population 
by births. 

A PHILADELPHIA engineer has pointed out that lin. of 
rain, falling upon an area of one square mile, is equivalent to 
nearly 17,500,000 gallons, weighing 145,200,000 lb., or 72,600 tons. 
Assuming this water to have fallen from clouds about half a mile, 
or say 5000ft., above the earth, we have for the energy repre- 
sented by it about 22,000-horse power. With pumping machinery 
working at the low rate of consumption of 21b. of coal per horse- 
power per hour, it would take 200 gross tons of coal to raise the 
water represented by lin. of rain on a square mile to the assumed 
height of 3000ft. As a matter of fact, says Cassier’s Magazine, 
rvin often falls from clouds which are at much greater height than 
3000ft. above the ground, so that the figures just given are quite 
conservative ones, 

Diastasg, it is stated, is being produced in an entirely 
new form by the Japanese scientist, Takamine. It is obtained 
from the roots of a mycelial plant of the Aspergil/us family, which 
has been previously cultivated on wheat-bran. It appears on these 
roots in minute crystals, while the unripe spores contain a very 
powerful ferment. This should be of interest to brewers, when it 
is claimed thata mixture of equal parts of this diastase and crude 
wheat-bran, when added in the proportion of 10 per cent. to the 
quantity of the grain mashed, will effect a more perfect conversion 
than the use of 10 per cent. of the best malt. The ferment also is 
said to be three times as powerful as yeast. Besides the production 
of these powerfal converting agents, the wheat-bran, after two or 
three cultivations, forms excellent cattle food, containing 20 
per cent, of protein. 

Messrs. MATHESON AND GRANT in their last half-yearly 
report say: ‘‘ Rails, bridges, signals, cranes, turntables, and all 
that pertains to the fixed equipment of a railway are abnormally 
cheap, while the demand for locomotives and rolling stock is much 
below the productive capacity of the factories specially devoted to 
them. As very little is being done for the home railways, these 
trades feel the more severely the almost entire cessation of railway 
extensions abroad. There is a keen competition for the engines 
and carriages for the maintenance of traffic on existing lines in 
India and the Colonies, and prices are only remunerative to those 
who have the most modern facilities of manufacture. These trades 
feel, more than any other, the stagnation of business in South 
America.” They, however, consider that matters may improve in 
the future, in view of the increasing number of railways to be 
built abroad—especially in India. 

Dr. Srracur, Vienna, says that a Welsbach mantle 
worked with ordinary water-gas gives no light after seven hours, 
whereas if the water-gas be passed through sulphuric acid, so 
as to remove the iron, the mantle is as bright as at first after 
437 hours. He says also that a V.A. burner, consuming 2 cubic 
feet, gives 22 amyl-acetate units—roughly, candles—while a N.B. 
burner, consuming 5:1 cubic feet, gives 180; that the water-gas 
is more favourable to the life of the chimneys, as being, on the 
whole, cooler for a given consumption, and that the hoods them- 
selves are also more durable. According to the American Manu- 


Jacturer, Welsbach lamps with purified gas are, according to him, 


the cheapest of all modes of illumination, more so than even arc 
lamps. He also finds that a by-pass flame of water-gas may be 
smaller, about 19 cubic foot, than one of coal-gas; the flame is 
not so readily extinguished. A hood which has been slightly 
stained with iron will, if it be long burned in a flame of pure 
water-gas, lose that stain, and become white again, for the iron 
oxide volatilises away; and if the gas does not contain more iron 
than 3 millegrammes in the cubic metre, there is no iron deposited 
on the hoods, 


Art the last meeting of the Physical Society, Professor 
W. E. Ayrton and Mr, H, C, Haycroft read a paper on a “‘ Students’ 
Simple Apparatus for Determining the Mechanica! Equivalent of 
Heat.” Mr. Haycroft, who read the paper, explained that the 
object at which the authors had aimed was the construction of an 
apparatus which could be placed in the hands of junior students, 
and by means of which a result correct within 1 per cent. could 
be obtained without the introduction of troublesome corrections. 
The method employed is the electrical one, aud the measure- 
ments to be made are: (a) the value of the constant current 
passed through the resistance, as given by a direct-reading 
ammeter ; (4) the average value of the P.D. between the terminals 
of the resistance, as given by a direct-reading volt-meter ; (c) the 
mass of water heated plus the water equivalent of the containing 
vessel, resistance-coil, and stirrer ; (¢) the rise of temperature of 
the water ; (e) the time during which the current is passed. Of 
these the measurements a, 2, c can be effected without the intro- 
duction of an error anything like co great as 1 per cent. The case 
of d and eis different. The rise of temperature, to be measured 
with accuracy, should be fairaly considerable, and the same remark 
applies to the time of heating as measured by an ordinary sto 
watch. At the same time, if these two quantities are made unduly 
great, there will be too great a ratio of heat lost to heat generated 
during the experiment. In the discussion, Mr. Griffiths thought 
it inadvisable to provide junior students with apparatus from which 
every source of error has been eliminated ; they were thus led to 
underrate the difficulty of an experiment and the care required to 
obtain reasonable accuracy. Fochent Carey Foster agreed 
generally with Mr. Griffiths, and deprecated the use of direct- 
reading ammeters and volt-meters in experiments of this kind. 
He thought it preferable that a student should learn to reduce 
instrumental readings to absolute measure for himself. Dr. 
Sumpner described a simple method which he employed for 
measuring the mechanical equivalent of heat, and which depended 
on the heating of a stream of water as it flowed through a pipe 
containing the current-conductor, 












MISCELLANEA. 


Tue battleship Majestic, the keel-plate of which was 
laid down at Portsmouth on February 5th last, will be floated ont 
of dock on the 31st inst. 


An Exhibition of Gas and Oil Motors will be held in 
Paris in the summer of this year, under the auspices of the Socicté 
Technique, 65, Rue Provence, Paris. 


Tue Pintsch’s Patent Lighting Company announces 
that it has removed its offices to 38, Leadenhall-street, E.C., and 
the works and stores to Dover Wharf, Limehouse. 


THe length of canals in operation in Bengal is 916 
miles, of which 495} miles are for irrigation and navigation, 227 
miles are for irrigation only, and the remaining 178 miles for 
navigation only. 


Ir is understood that the annual report of State 
Engineer Adams, of New York, will contain a recommendation 
that electric power be used as a method of propulsion for canal 
boats on the State canals. 


Apmrrat Fane’s signalling en has been fitted 
on the gunboat Seagull, and will shortly be tried at sea. The 
inventor has insisted upon his apparatus being tried under the 
severest conditions, and it will therefore be tested when the 
Seagull is going at full speed in a gale of wind. . 


Tue Southend Corporation have deposited a Bill for 
consideration during the coming session which provides for the 
extension of the new pier 70 yards beyond that authorised by tke 
Act of 1887 and for extending the time within which the worls 
are to be constructed for a period of four years. 


Secretary Lamont has vetoed the project for a 
cantilever bridge over the Hudson River, as he considers that a 
pier in the North River would be a serious and constant menace to 
navigation. He advocates a suspension bridge, therefore, on the 
ground that any increased expense incurred would be fully 
warranted by the greater advantages obtained. 


WE read that the contract price for street cleaning at 
Philadelphia for the year 1895, and of collecting and disposing of 
the garbage “in a manner not prejudicial to public health,” 
aggregates £151,158, of which £100,730 is for street cleaning, and 
£50,428 for garbage collection and disposal. It is understood that 
the garbage will be burned or otherwise treated in a sanitary 
manner. 


Tue London County Council’s interference and puerile 
obstruction with regard to the street transformer boxes, which 
the various electric lighting companies and authorities require to 
build as heretofore, has been very desirably checked. The Board 
of Trade control has properly stepped in, and the London County 
Council is reminded that it has rights or powers only in three 
respects with regard to the streets, none of which refer to pipes 
or chambers underground. 


Tue new shipbuilding for the French navy, to begin this 
year, are, besides the 11,200-ton battleship to be built at Brest, 
two cruisers of 8900 tons and 26,000-horse power, one cruiser of 
4065 tons and 9000-horse power, two cruisers of 1756 tons and 
3150-horse power, two sea-going torpedo-boats similar to the 
Aquilon, five first-class torpedo-boats similar to No. 200, five 
aluminium torpedo-boats similar to the one lately built by Mr. 
Yarrow, and one ‘despatch vessel of 1243 tons and 2200-horse 
power, 


Great distress prevails in Cornwall owing to the con- 
tinued and unparalleled depression in the tin mining industry. 
This is due to the decreased American demand, and to the 
increased supplies from the Straits Settlements. The average 

rice of tin pared the present quarter has sunk lower than ever 

efore. Many of the mines have been working ata loss. It has 
been decided to close Botallack Mine, which has been worked for 
centuries, and the fate of others is very doubtful, as many shares 
have been surrendered in almost all the mines. 


Tur Dundee Chamber of Commerce recently discussed 
the question of the excessive working hours in the Calcutta jute 
mills, and the injustice thereby done to manufacturers in this 
country who are bound by the Factory Acts. It was resolved to 
memorialise the Secretary of State for India in favour of com- 
pulsory reduction of the hours of work in India, and to this end 
to co-operate with the Lancashire and Yorkshire cotton manu- 
facturers, who suffer from similar causes. It is feared that a con- 
tinuance of the present state of affairs will soon result in the 
complete ruin of the Dundee jute trade. It will probably not sur- 
vive if it depends on limitation of the hours of India workpeople. 


“We have received from Messrs. J. W. Vickers, 
Nicholas-lane, Lombard-street, E.C., a most complete and well- 
arranged tear-cff calendar and almanack for 1895. On each sheet 
are to be found, besides the current calendar, those for last year 
and next year—features so often useful that we wonder why the: 
are so exceptional. The numbers and days are clearly printed, 
there being also an almanack for the year, aud postal and bank 
information on each sheet. Mr. S. Howes, 64, Mark-lane, E.C., 
Messrs. W. H. Willcox and Co., 34, Southwark-street, S.E., Mr. 
John M. Henderson, Aberdeen, and the Sun Insurance Company 
also send us useful calendars, 


A PETITION of delegates appointed by certain local 
authorities in the counties of London, Middlesex, and Surrey 
recently sent to the Thames Conservancy Board, sets forth that 
complaints have been made since the erection of the Richmond 
Lock of the decrease in the volume of water, the extension of 
shoals, banks, and prolonged low water, and the increasing difficulties 
in navigation through the upper tidal portions of the river Thames. 
The petitioners pray the Conservancy Board to appoint a Speci! 
Commission, in order that an exhaustive and impartial investiga- 
tion may be made without delay into the state of the river below 
the Richmond Lock, to which we called attention in our issue of 
October 5th last, and as to the best remedy for the existing state 
of things, through legislation or otherwise. The petitioners also 
beg that at such inquiry, they, or some of them, may be heard by 
their witnesses, 


In the December number of Science Gossip a protest 
was entered against the use of the word “scientist,” and opinions 
on the point have now been received from some well-known men. 
The Duke of Argyll, Sir John Lubbock, Lord Rayleigh, Professor 
Huxley, and Dr. Albert Giinther unreservedly condemn the word. 
Sir John Lubbock suggests instead ‘‘ philosopher,” Lord Rayleigh 
approves Lord Kelvin’s proposal to revert to the wider meaning of 
‘* naturalist,” while Dr. Giinther sarcastically suggests that 
scientist” might advantageously be reserved to denote the 
modern dabblers in great scientific questions. Mr. Grant Allen, 
while condemning the word, argues that, as languages grow 
irresponsibly, it is pedantry to object to a new word when it is 
used by a majority of persons, After the camels of “‘ sociology ” 
and “altruism,” ‘‘scientist” is a comparative gnat. Professor 
Huxley thinks ‘‘ scientist ” must be ‘about as pleasing as_electro- 
cution’” to anyone who respects the English language. Professor 
A. R. Wallace alone views the word with composure; he even 
describes it as ‘‘useful,” and argues that, since we have 
“biologist,” ‘‘ zoologist,” ‘‘ geologist,” ‘‘ botanist,” ‘‘ chemist,” 
‘¢ physicist,” ‘‘ physiologist,” and ‘‘ specialist,” we might as well use 
‘* scientist.” He asks what there is to use instead, and expresces 
the opinion that it is too late to object to the word now, It 
is added by Science Gossip that the word was invented and 
explained by Whewell in his ‘Philosophy of the Inductive 
Sciences,” 1840 
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PUBLISHER'S NOTIOE. 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of the Triple-expansion Engines of the Chilian Cruiser 
Blanco Encaloda, Every copy as issued by the Publisher includes 
a copy of the Supplement, and subscribers are requested to notify the 

fact should they not receive it. Price 6d. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
tONDON.” 





*.* In order to aroid trouble and confusion. we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly airected by the writer to himself, and bearing a penny 
postage stamp in order that answers received by us may be forwarded to 
ther destination No notice can be taken of communications which ao not 
comply with these instructions 
." We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies 
* All letters intended for insertion in THe Ewsotinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

W. E. (Biantyre-street) — The designer of the engine does not wish a sectional 
drawing to be published at present. 

J. W. W.—J/ you write direct to Mr. Maxim he will no doubt answer your 
question. We have not the requisite data. It is probable that the percent- 
age has been estimated rather than measured. 

O. M. (Briton Ferry).— There is no examination to be passed. Anyone who 
pleases can call himself an engineer of any kind, civil, mechanical, or elec- 
trical, The principal universities grant engineering degrees, but they do 
not appear to possess any special yalue in the way of getting employment 
Jor those holding them. 

G. H. B. (Dublin) —You will find what you require partly in each of the 
Sollowing:—‘ Box on Heat” published by Spon ; ** Ventilation and Warm- 
ing.” by J Constantine, published by J. and A. Churchill ; ** Ventilating 
and Heating.” by J S Billings. published by Triibner and Co. The anti- 
incrustation liquid depends on the nature of the incrustation. Write to Mr. 
R J Friswell, 115, Darenth-road, Stamford-hill. Consult our advertising 
columns. 

A. F.—There is nothing wrong with the water or with the oil you have used 
for tempering The fault isin yourself You simply do not know how to 
use them. How could you be taught by books? Any man of skill and expe- 
rience as a temperer would teach you the art in a short time The secret lies 
in getting the steel to the proper heat before you cool it, and then in letting 
down the temper by subsequent reheating. Different qualities of steel require 
totally different management Gencrally speaking. to temper a chisel heat it 
bright red quench in cold water ; take it to the grindstone and clean the 
flat, then cautiously reheat until the bright metal takes a good straw colour 
quench again. and the thing is dune. But nothing but long practice will 
give you the right temperature every time. 





SODIUM FLUORIDE. 
(To the Editor of The Engineer.) 

Srr,— It is stated that sodium fluoride can be used as a preventative of 
incrustation in boilers Can any correspondent give me any particulars 
of its use as to quantity per horse-power and cost? Does is cause prim- 
ing in the same way as ordinary soua? F. L. Bw. 

Ely, Cambs., December 81st. 


ERRATUM. 


In our impression for December 21st speaking of high-pressure com- 
pounds we ina vertently wrote ‘ splin” for ** Ashiin” as the name of 
the inventor of the system, and the desigier of the engines in Messrs 
Leyland's boats, 


SUBSCRIPTIONS. 

Tur Enornrer can be had, by order from any newsagent in town or country 
at the various rai:way stations ; or it can, if preferred, be supplied direct 
from the office on the Jollowing terms (paid in advance):— 

Half yearly (including double number) £0 ths 6d 
Yearly (including two double numbers) £1 9s Od. 

If credit occur. an extra charge of two shillings and sixpence per annum will 
be made THK ENG:Nexuk is registered for transmission abroad. 

A complete set of THE Ex Gin+ Er can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
Jor any destination outside the United Kingdom, Foreign Subecriptions 
will, until further notice, he received at the rates given below. Foreign 
subscribers paying m advance at these rates will receive Tar Excinerk 
weekiy and post fee subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 


Tow Pap-r C ve Rs— 


Half yearly sells “om — se £0 188 Od. 

ae a eee £1 163 Od. 
Tuick Paper Copizs— 

Half-yearly % war "ean ‘oe te £1 03. 3d. 

TOMER 6% cen. 00 oe see. Cee £2 Os. 6d. 


Reapine CasEs.—The Publisher has in stock reading cases which will hold 


thirteen copies of THe EnGinger. Price 28. Gd. each. 
ADVERTISEMENTS. 


*,” The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
praetical regularity but regularity cannot be guaranteed in any such case. 
All except weekiy advertisements are taken subject to this condition. 





Prices for Displayed Advertisements in ‘‘ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tot ENGINEER. 





MEETINGS NEXT WEEK. 

Tax InatiTuTIon oF Civil EnouneeRs —Tuesday, January 8th, at 
8p.m Papers: ‘The 8t Gothard Mountain Railway and the Stanzer- 
horn Cable Railway,” by Mr. Sigvard J Berg, Assoc M. Inst. C.E.; *‘ The 
Monistrol-Monteer:at Rack Railway,” by Mr Alfred Collett, M Inst. 

.E.; ‘The Usui Mountain beg re Japan,” by Mr. C A. W. Pownall, 
M. Inst C.E. Friday, January lith, at8 p.m. Paper: “‘The Ampthill 
Second Tunnel on the Midland Railway,” by Mr. Edward E Matheson, 
Stud. Inst C.E ; * Tunnelling: With Special Reference to ampthill and 
Elstree Second Tunnels on the Midland Railway,” by the Hon H. W. 
Holmes 4 Court, Stud. Inst. C.E. sir Douglas Fox, Vice-President, will 
take the chair 

Ne WOAsTLE-UPON-TYNE ASSOCIATION OF ST! DENTS OF THE INSTITUTION 
or Civit Exoinerrs —Wednesday, January 9th, at 7.80 pm. Paper: 
“ Railway Speeds,” by Mr. C. H. Thompson, Stud Inst. C.H. 

Tae InstItvTION OF ELEcTRICAL E GiNeER*.—Thursday, January 10th, 
at 8 =. Inaugural address of the President, Mr. R. E. Cromptun, M. 
Inst C.E. 

InsTITUTION OF JUNIOR Enoineers.— Friday, January J1th, at West- 
minster Palace Hotel, at 8 pm Paper: * Marine Engise Vesign of 
To day,” by Hen:y M. Rounthwaite, M.I. Mech & , honorary member. 

Roya IssTiIT0T/ON OF GRE«T BRiTaIn.—Tuesday, January 8th, at 
8pm. Paper: ‘The Work of an Electric Current,” by Professor J. A. 
Fleming, F.RS.,M RI 








DEATHS. 
On the 28th ult., at Delaford, Iver, Bucks, Jonw R:cuarnp RavENHILL, 
aged 70 
On the Ist inst., at Cloverly, West Hill, Putney, Rcpert Jonzs, M. 
Inst. C E., in his 83rd year. 
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1895. 

For many years the condition of the trade of Great 
Britain has, according to pessimists, been exceedingly 
bad. The outlook for 1895 is, we are assured, very far 
from being an exception to this rule. When, however, 
we ask for evidence of the truth of this deplorable asser- 
tion, we find it feeble or wanting. There is, indeed, 
scarcely any test which we can apply that does not 
demonstrate that Great Britain is rich exceedingly, and 
that her wealth is growing. All the reports of bad trade 
and good trade that have been made since England 
became a nation are purely comparative. There is no 
such thing as absolute, abstract, bad trade or good trade. 
We can compare year with year, operation with operation, 
country with country, and it’is only by making such com- 
parisons that we can form any estimate of the future, or 
frame a just judgment of the past. When we look round 
us we see small general evidence of poverty or decay. 
Our principal cities and towns are growing. Their popu- 
lations are increasing. There is always money available 
for harbours, or railways, or canals, or mills, or coal pits. 
The complaint of all the banks and bankers is that there 
is no means of using the wealth we possess. The number 
of men we employ, the mileage of our railways, the 
splendour of our passenger ships, the cost of our mills, 
our forges, our factories, all surpass anything that the 
world has ever before seen. We may admit, indeed, that 
trade is comparatively bad, and still by comparison 
superlatively good. It is all a question of the periods 
which we compare. 

The great commercial difficulty of the present day is 
the possession of enormous wealth, which it is next to 
impossible to utilise so as to give employment to 
labour; and if we ask ourselves why it cannot be 
so used, the answer is, first, that the nation seems to 
have all that it needs; and secondly, the unrest of labour. 
The legitimate wants of the country appear to be 
satisfied. So far as can be seen, for example, we have 
railways enough, at least of the normal type; we have as 
many ships as can find employment, and more. Cotton 
mills are run on fractional profits. Coal and iron, in 
spite of the enormous quantities worked up, sold and 
burned, are a drug in the market. Corn has been grown 
and imported into this country until we are flooded with 
it. Money can be had on good security for nominal 
interest. The capital required by the principal new com 
panies brought out during the past year, although in 
excess of 1893 by about £24.000 000, is comparatively a 
small amount, being only £33,229,007, or £137,000,000 
less than 1889, when it amounted to £170.000,C00. A 
great many of these companies are only mining com. 
panies, either Western Australian or South African, and 
have been brought out during the last four or five 
months. In what way can the trouble be got over? 
Who is to solve the problem, and let money lose for 
remunerative employment? So far as we can see, the 
world must look to engineers for help. If they cannot 
suggest works on which capital can be spent with advan- 
tage, no one else, we think, can. But all suggestions of 
the kind are repressed, modified, conditioned, by the 
attitude of a comparatively small body of men, who have 
established themselves as ‘labour leaders.” We think 
that the time has come for speaking plainly, for telling 
the truth, for discarding the sentiment with which 
certain ugly facts have been invested. The labour leaders 
can be divided into classes; there are honest, shrewd, 
sensible men; there are self-seekers; there are cool cal- 
culators who reckon on what can bemade out of the folly of 
humanity; there are men who are simply dishonest, 
men who have figured in the police courts for petty 
thefts. But one and all—good and bad, they possess the 
same characteristics in common—that is commercial 
ignorance. It is nothing to the purpose that some of 
them are essentially well read, that others understand 
men. There is no combination in one head of necessary 
acquirements. No man who was large in mental grasp, 
well versed in human nature, well up in political economy 





could be a leader on the modern popular lines. An apt 
instance is supplied by Mr. John Burns. He has recently 
visited the United States and seen things for himself as 
they are, and it is not too much to say that that visit has 
been a revelation to him. Again, so wild were the doctrines 
advanced by the majority at the last Trades Union 
Congress, that one important Union has withdrawn, 
while none of the parties dares to make them a political 
platform for Parliamentary candidates. Now it is not 
to be disputed that the trade union leaders hold in their 
hands enormous power for good or evil. It is to the last 
degree desirable that they should be not only able, clever 
men, as afew of themare, but that they should be properly 
educated in all matters that concern the policy which 
they have to carry out. But unfortunately it is indisput- 
able that they do not possess the necessary knowledge. 
We could cite instance after instance in proof of this 
statement. No men who quite understood the position 
could have advocated or even listened to the nonsense 
talked at the last Trade Union Congress. They could, 
to paraphrase a well-known saying, have cried, “ all this is 
magnificent, but it is not practical commercial politics.” 
It is not that the views advanced, the proposals made, 
were in themselves nonsensical. That is a secondary 
matter. It is that, nonsensical or sensible, they could 
not be practically applied for the good of the working 
man or any one else. Who, for example, but a crack- 
brained enthusiast, totally ignorant of the native and 
natural inbred antipathies existing between distinct races 
and peoples, would advocate a universal strike as a thing 
likely to have real existence? The want of the day 
is a body of thoroughly capable, competent leaders of 
labour, who will look all the facts squately in the face, 
and deal with things as they are. Take the London 
County Council for example. In its wisdom it made 
certain rules about rates of wages, working hours, and so 
on. These things were entirely outside its province. 
The result has been simply and effectively that the 
leading contractors in the metropolis ignore the County 
Council, and will not touch its contracts or do its work. 
We need not ask who suffers ? 

The position then may, we think, be fully enough 
summed up thus :—There is in this country—and we may 
add in the United States—a great mass of capital seeking 
employment, and for two principal reasons this capital 
will not be used. The first is that engineers appear to be 
unable or unwilling to suggest an outlet for it; the second, 
and by far the more important, is that capitalists have 
no confidence whatever in the common sense and ability 
of labour leaders. The capitalist regards the labour 
leader as a mischievous windbag. Now, as a rule, the 
capitalist is a very shrewd man of business; if he were 
not, he would not be a capitalist. He likes to co-operate 
with sensible men, and he abhors dealing with fools. Up 
to the present, no labour leader has started on commercial 
lines; not one has shown that he possesses the know- 
ledge, the mental stamina, or the influence requisite. 
Suppose that to-morrow such a man came forward, and 
proved that he could lead and control 5000 or 10,000 
men, and that he could place them, on terms to be 
rigidly carried out, at the disposal of a syndicate of 
capitalists, is it to be imagined that the money would be 
lacking to carry out a great enterprise? Not for a 
moment. The truth is, if the labour leaders could only 
see it, that they can have all the capitalists in the kingdom 
working eagerly with them if they will give them a 
chance, But this is just what the labour leaders will not 
do, because they permit sentiment, and fancied wrongs, 
and wild notions manufactured in Poland, Hungary, Italy, 
Russia—countries which have nothing in common with 
Great Britain—to usurp the seat of common sense. If only 
they could once see that the reason why a man becomes a 
capitalist is that he flings such ideas to the winds, and deals 
with the world as it is and not as it ought to be, and taking 
a lesson from him, would understand that such things as 
strikes on a falling market are blunders, and that labour 
can have the use of any amount of capital it thinks 
proper to enjoy if only it will go the right way to work, 
then would a new era open, and trade would once more 
advance by leaps and bounds. The prospects of 1895 
depend, then, on the engineer first to support, and on 
the labour leaders secondly to carry out schemes which 
will utilise profitably the enormous quantity of capital 
available for investment, and seeking it with eager eyes. 
If, however, labour thinks proper to assume an attitude 
which we will not call antagonistic to, but out of all sym- 
pathy with the common-sense capitalist, then will work 
be scarce, enterprise limited, and commerce restricted. 
Let us hope that the genius of common sense will prevail, 
and that labour will see that the best thing it can do in 
its own interests is to foster and encourage commercial 
enterprise. It is a suggestive fact that the efforts of the 
labour leaders throughout the past year, to improve 
the position of the men, have all been failures. So much 
is admitted. Strike after strike has collapsed, because 
they were started without any knowledge of the prevailing 
conditions of trade. Even Mr. Ben Tillett now admits 
that the great London dock strike, although nominally 
successfully, has left the situation as bad as ever. The 
same story comes from the United States. The best 
interests of labour are promoted by those who say, as we 
do, that the capitalist should be treated not as an enemy 
but afriend. This is poor sentiment perhaps, but senti- 
ment will not bring loaves. 


CIVIL ENGINEERING. 


With the exception of the floods in the Thames Valley, 
nothing unusual in connection with civil engineering work 
has occupied attention during the year just closed, and 
the problematical connection even of these floods with 
the hydraulic engineering operations yet carried out in 
the Thames, limits the interest in this occurrence to a 
very small proportion of the profession. Whatever may 
have been the causes, it has to be admitted that the year 
1894 has been the reverse of prolific in those engineering 
enterprises which, though classed under the head of civil 
engineering, are of equal, if not greater, importance to 
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various branches of mechanical engineering. It may 
seem to be the result of a wish to shift responsibility to 
other shoulders if it be said that the absence of enterprise 
in works of public importance has more of political than 
of other origin. It may also be said that the proposition 
is one which is difficult of proof, but there can be no 
doubt that the changes of the past few years in the con- 
duct of home affairs—more or less immediately concerning 
engineering work—have prevented the commencement of 
public works involving the expenditure of many millions 
sterling. In and around tages alone the demand made 
by the London County Council for betterment clauses, 
labour clauses, wages clauses, and impossible low rates for 
so-called workmen’s trains, have prevented the construc- 
tion of railways already authorised, and have caused the 
withdrawal of Bills from Parliament after thousands of 
pounds have been spent upon them. It is not our 
province to enter into any discussion of questions having 
a political basis, but it is quite certain that so long as the 
present order of things continues with regard to the 
government of the great county of London, the un- 
certainty of the future value of any project, however in- 
trinsically important, will prevent it from securing the 
support of the capitalist, without whom the unemployed 
will remain unemployed. 

The past year commenced, so far as big engineering 
achievements is concerned, with the opening of the 
Manchester Ship Canal, and with the exception perhaps 
of the Tower Bridge, and of the Richmond Lock and 
Weir, few works of prominent public interest have 
reached any important stage. The Manchester Thirl- 
mere Waterworks have been so many years in course of 
construction that the completion of its first instalment 
did not excite a great deal of attention ; and the com- 
mencement of the new Birmingham Water Supply under 
Mr. Mansergh, though involving works of greater magni- 
tude, are rather of future than immediate interest. 
Concerning these several schemes and structures it is 
early yet to pronounce an opinion as to whether the 
Manchester Canal will afford a stimulus to similar under- 
takings, or as to whether the Richmond Lock and Weir 
will Le imitated by one at or near Hammersmith. 

The advantages of a Hammersmith weir are much more 
obvious than the objections to it. With regard to the Tower 
Bridge, which in several respects is not likely to be copied, it 
may be assumed that for many years at least it will be 


the most eastward of those over the Thames. The subject 
of lower Thames crossings may be looked upon 
as closed until the Blackwall Tunnel is com- 


pleted. With regard to canal construction, a step of 
cousiderable importance has been reached by the com- 
pletion of the arrangements for the working under one 
management of the whole of the canals of South York- 
shire, including those connecting Leeds, Goole, Keadby, 
Doncaster, Sheffield, Barnsley, and Wakefield. The 
division, however, of the traffic between railway and 
canal appears to be one involving much more than the 
simple question of rates—a question which has again 
brought to the front the old subject of light railways. 
More interest than usual attaches to the latter just now 
in consequence of the appointment of the Light Railway 
Commission. 

Indeed, this may be said to be the most widely interest- 
ing question now before the public and engineers. At the 
end of October the Board of Trade published a circular 
on light railways and tramroads, and arranged a con- 
ference. The conference appointed a committee whose 
names have already appeared in our columns, and the 
committee are expected to report before the end of 
January. The objects of the inquiry were summarised in 
the Board of Trade circular as follows :—(1) How far the 
usual requirements of the Board of Trade as to construct- 
ing and working new railways may fairly be relaxed, 
especially in the case of lines built through sparsely 
populated and agricultural districts. (2) Whether 
additional legal facilities for obtaining powers to construct 
tramroads and light railways are necessary or desirable. 
The committee is, perhaps, rather large to prove 
unanimous in its ideas, and it includes too much of the 
amateur element, but there is such a general opinion 
that some modification of the law is necessary that we 
cannot but hope that some practical results will follow. 
That we are a long way behind Continental countries in 
the traffic facilities offered to poor and struggling districts 
requires no proof. Anyone who has seen the admirable 
systems of secondary railways in operation in Belgium, 
Sweden, Italy, and, indeed, nearly every European 
country except our own, can see perfectly what an 
immense help such lines are to agriculture and local 
industries. The cost of transport is one important 
factor which helps to drive manufactures and 
trade generally to the large towns, and all econo- 
mists who deplore the tendency towards depopu- 
lation of the country and the extinction of villages 
and small towns ought to welcome any movement which 
must help to check this tendency and assist in fostering 
the business and manufactures of rural neighbourhoods. 
A few correspondents in the daily press have raised 
objections ; probably in the fear that rates may be levied 
to subsidise light railways. But whatever may be the 
views of the farmer in some parts of England, there is no 
doubt that there are very few farmers in Scotland who 
would not welcome a siding into their stackyards if it 
were offered. And the Scotch farmer is, as a rule, quite 
as intelligent and enterprising as his English prototype. 
And objectors should remember that no one has ever 
suggested making light railways in districts that do 
not want them. The hardship of the case is that 
at present districts that do want them cannot have 
them, as they are not possible under the law as it 
stands. The misfortune of the English agricul- 
turist is that, as a rule, he is not a business man, 
and does not see much beyond his own immediate horizon. 
In other businesses, when times are bad and profits dis- 
appear, the employer uses his brains—or someone else’s 
—to try how he can reduce his expenses or increase his 
output, If he be a manufacturer, he tries new machinery 


to save labour. Sometimes this is an expensive experi- 
ment, and it may fail; but too many agriculturists are 
prone to let things drift while growling at the weather, 
the Government, and the labourers, and hoping for 
political changes. We do not believe that light railways 
will prove a universal panacea for the woes of the poor 
farmer, and a great deal more has been said on their 
behalf than they really deserve, but we do think they 
will help agriculture in some districts, and at any rate 
they are well worth a trial. We know they have done 
well elsewhere, and it is difficult to believe that England 
is so entirely different from the rest of Europe. Whether 
or not these lines are to be assisted by the State or by 
the County Councils is a matter for the committee to 
consider ; but, at any rate, private enterprise ought to be 
free to make a secondary line where there is only a light 
traflic, under very different regulations than those which 
are necessary for first-class main lines. It must be 
pointed out, however, that there is much more freedom 
for this than is usually supposed, for under the Canal and 
Tramroads Acts of 1878 and 1891, the freedom is secured 
as far as laws bearing on such lines are concerned. What is 
required is a sweeping change in Parliamentary procedure 
on Bills and Provisional Orders, and prevention of the 
‘pure cussedness ” opposition by solitary landowners or 
small local authorities. 

Upon this question generally we have already dwelt in 
several recent issues, and it has been the subject of a great 
deal of correspondence in our own and othercolumns. The 
difference of opinion which exists is apparently as great as 
ever on, firstly, what is required; and, secondly, as to the 
means of meeting the requirements of towns on the one 
hand, and of the country on the other. With regard to towns 
it is not easy to see what useful outcome can be the 
results of the labours of the Light Railway Commission, 
unless that which is virtually blackmail opposition 
can be at least restricted by laws not now enacted. 
In this country practically no cable, electric, or steam 
tramways have been constructed, and, in fact, work in 
this direction is at a standstill when we compare it, either 
with that on the Continent or in the United States, 
even allowing for the special conditions which have given 
rise to much of the progress in the latter country. This 
is due to the action of our local authorities, who, for 
various reasons, oppose such lines instead of helping 
them, the reasons often being strictly personal in 
character and completely regardless of the requirements 
ofthe many. So long ago as 1867 this was realised by 
the late Peter Barlow, and in November of that year he 
issued a prospectus of a scheme for driving tubular 
subways under London for light railway ‘“ omnibus ” 
traffic. The construction was to have been cast iron 
tubes and shields, so as to avoid land opposition, and 
speed was to have been increased by dipping the gradient 
between the stations, to which the passengers had access 
by hydraulic lifts. The only part of this scheme ever 
partially executed was the Tower Subway, to be 
followed many years after by the South London Railway, 
and although many schemes have been proposed, none 
have been executed owing to the great cost imposed by 
the local authorities’ conditions. As the local authorities 
and Board of Trade afford the electric lighting companies 
great facilities in the way of breaking open the streets 
for laying mains and constructing large transformer 
chambers under the roadways, it is to be hoped that as a 
result of the Light Railway Commission Parliament will 
cease to impose upon City railways the onerous condi- 
tions demanded by local authorities, as there are many 
cases where a simple concrete subway at the level of the 
cellars of houses would be possible and would in some 
casesbe less costly than the cast iron tunnels with hydraulic 
lifts to stations, brought forward twenty-seven years ago 
by Barlow, with so little subsequent result towards satis- 
fying the demands of the public for rapid transit in cities. 

As regards country light railways, equally little good 
has been done for analogous reasons. Contractors find 
no difficulty in making light railways for their own 
purposes, carrying hundreds of thousands of tons of stuff 
and many passengers, at a cost of £1000 per mile. This 
may be called the irreducible minimum as regards light 
railway construction, and it may be advantageous to let 
promoters of light railways have a very free hand in 
respect to provisions of safety, such as fencing, level 
crossing gates, signals, &c., but to leave the question of 
speed in the hands of the Board of Trade, who, according 
to the particular part of the line or provision for safety, 
might limit the speed to anything between four and 
forty miles an hour. 

The works on the Lancashire, Derbyshire, and East 
Coast Railway which were commenced two and a-quarter 
years since, have made uninterrupted progress since the 
start. On Contract No. 1, which extends from Chester- 
field to Warsop, with various colliery branches, the earth- 
work, for a distance of six and a-half miles out of a total 
of twelve miles, is practically completed. All the public 
and occupation road bridges are finished with the excep- 
tion of three. The Duckmanton Tunnel has been com- 
pleted, with the exception of the western face, for some 
little time ; and in the case of the Bolsover Tunnel, which 
is the heaviest work on the line, 326 yards has been lined 
complete, and, as the bottom heading has been driven 
for its entire length, rapid progress is being made—the 
present rate being 35 yards per week. The Chesterfield 
viaduct—which is a work of considerable magnitude, in- 
cluding a heavy girder span over the Midland Railway — 
has been completed with the exception of the span above 
mentioned, which it is hoped will be finished by the 
end of this month. The Bolsover Viaduct, which is 
366ft. long and upwards of 60ft. high, is completed. 
On Contract No. 2 the railway is practically completed 
with the exception of two short cuttings from the com- 
mencement at Langwith to Clown, a distance of about 
five-and-half miles. Beyond this point considerable pro- 
gress has been made, several of the heaviest cuttings 
being well on towards completion. Permanent way bas 
been laid for nearly the whole distance to Clown. On 








Contract No. 3, which commences at a point twelve 


miles east of Chesterfield, and terminates at Tuxford on 
the Great Northern Railway, the earthwork is nearly 
completed to within three miles of Tuxford; all the 
public and occupation bridges are finished except eight, 
most of which are in hand. A considerable Tength of 
permanent way has been laid. As the colliery branches 
and connections are well advanced, it is hoped that it 
will be possible to commence coal traflic as far as Tuxford 
on the Great Northern Railway by April or May next, 
The fourth contract, which comprises the length from 
Tuxford to Lincoln, where the system of the Great 
Eastern Railway is joined, was let a short time since to 
Messrs. Price and Wills, and the works have been 
commenced. On this length there is a heavy 
viaduct over the Trent consisting of four spans of 110ft. 
each, and fifty-seven land arches required for the flood. 
Altogether the works have made excellent progress from 
the commencement to the present time, and reflects 
considerable credit on the contractors. The contractors 
for contracts one and twoare Messrs. S. Pearson and Son, 
and for contract No. 3 Messrs. Baldry and Yerburgh. 
The engineer fur the whole railway is Mr. R. Elliott 
Cooper, who is also engineer for the Newport, Godshill, 
and St. Lawrence Railway, in the Isle of Wight. The 
works on this line were commenced about eighteen 
months since, and are now practically completed to 
within about two miles of St. Lawrence in the undercliff. 
The heading for the tunnel, which is the heaviest work on 
this line, is nearly through, and as the material has 
turned out exceptionally favourable, the excavation for 
the full size will proceed rapidly. All the bridges, with 
two exceptions, are finished. The works on the exten- 
sion into Ventnor have not yet been commenced, but the 
land is now being acquired. The contractors for this 
railway are Messrs. Westwood and Winby. 

Since the reading the papers at the Institution of Civil 
Engineers giving an account of the construction and 
working of the Liverpool Overhead Railway, the northern 
extension of that railway has been completed, andthe whole 
of the line, now over six miles in length, is worked with 
perfect regularity and punctuality by the generating plant 
described in the papers. That the railway is giving 
satisfaction to the public may be inferred from the greatly 
increased receipts. The authorised extension of the line 
southwards—also under Sir Douglas Tox and J. H. 
Greathead as engineers—is expected to be proceeded 
with at an early date. 

The construction of the Waterloo and City Railway, of 
which we recently gave a short account, is making satis- 
factory progress. A large stage having been erected in 
the river Thames, near Blackfriars Bridge, two shafts 
were sunk into the bed of the river, from which two 
tunnels are being driven, towards the City and towards 
Waterloo Station. These tunnels are at present in the 
London clay, but a considerable length on the Surrey 
side will have to be driven through water-bearing gravel, 
under compressed air; the modes of construction both in 
the clay and the gravel being the same as those which 
were employed in the construction of the tunnels of the 
City and South London Railway. Messrs W. R. 
Galbraith and J. H. Greathead are the engineers of this 
line, and Messrs. Mowlem and Burt are the contractors. 

During the past year two tunnels under the Mound at 
Edinburgh have been completed by the North British 
Railway Company in a similar manner ; and similarly a 
small tunnel in connection with the disposal of the sewage 
at Paris has recently been completed under the Seine at 
Clichy. Among the few railway Bills of last session, and 
the only one of any importance connected with the 
metropolis, was that of the London, Walthamstow, and 
Epping Forest Railway, which includes about three and 
a-half miles of iron tunnels. In connection with this 
Bill an episode oceurred which may be worth referring 
to. At the instance of the County Council, the Committee 
of the House of Commons, presided over by Sir John 
Kennaway, inserted a clause requiring the company to 
carry working men up to eight o'clock in the morning, a 
distance of nine miles for a penny. Upon this the 
promoters withdrew the Bill, and it was not until several 
weeks afterwards that the County Council having 
expressed their willingness that a modification of time 
and rate should be made, that the Bill was re-committed 
and eventually passed. 

Excellent progress has been made upon the Blackwajl 
Tunnel work by Messrs. Pearson and Co., the contractors, 
during the past year, and the tunnel has now been driven 
more than half way across the river. 

Railway engineering in India last year was distinguished 
by a circular issued by the Government, dated 15th Sept., 
1893, offering a maximum rebate of 10 per cent. to feeder 
railways as an inducement to private enterprise to enter 
upon their construction. This year has been spent 
chiefly in combating that proposal, and it has beenshown 
by the London Chamber of Commerce and others to be 
ridiculously inadequate for the purpose. Mr. Shelford 
introduced the subject to the London Chamber of Com- 
merce and to the Associated Chambers at Huddersfield, 
both of which bodies memorialised the Government on 
the subject, and the matter is now under consideration, 
with a strong probability of the amelioration of the terms 
offered ; and if it be true, as Mr. Shelford has shown, 
that instead of offering a maximum rebate of 10 per 
cent., 40 per cent., 50 per cent., or even 60 per cent. 
could be safely conceded, and would ensure a return to 
the capitalists who construct the feeder lines, there can 
be little doubt that the renowned circular of 1893 will be 
favourably modified. Meanwhile, the Indian Govern- 
ment have granted a preliminary concession on favourable 
terms through their territory to the syndicate who are 
promoting the Indo-Ceylon Railway over Adam’s Bridge, 
which line was fully degcribed in our annual article last 

year. 

y In the Crown Colonies, in the West Indies, in South 
Africa, and in Ceylon, much has been done by the 
Colonial Office in railway construction in the past. A 





new departure may now be recorded in West Africa, 
where the Crown Colonies of Sierra Leone, Gold Coast, 
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and Lagos, are expending considerable sums in the pre- 
liminary surveys and estimates of railways for the 
purpose of opening up the trade, and their rich and 
populous, though by no means healthy, districts. 

The extent of the lines now being surveyed in these 
Colonies alone, and for which Mr. Shelford is responsible, 
amounts to several hundred miles, which has been done, 
and is being done by English engineers. 

In other directions much work may be provided by 

ioneer engineers and capitalists in Africa, and there can 
be little doubt that the recent events in the Far East will 
lead to developments which cannot fail to benefit British 
industries. 

The Bills in Parliament this session include about 
fifty railway Bills, but only three for tramways, showing 
into what disrepute the tramway has fallen in estimation 
of the investing public. The railway schemes are even 
greater in disproportion than these figures suggest, for 
some of the forty miscellaneous Bills are indirectly 
associated with railway matters. The total of 189 Bills 
and provisional orders include sixty-five chiefly relating 
to gas and water, and thirty-one relating to electric 
lighting. Electric tramway building is not likely, it is to 
be feared, to extend at all rapidly for some time. Not only 
does the local opposition cost so very much to defeat or 
buy off, but the vested interests in the trade in horses 
and their fodder is even stronger. A show of interest in 
improved or cheaper mechanical traction is from time to 
time made by one or another tramway company, but a 
reason is found for discontinuing the trials, and the 
directors thus having given proof of their desire to 
cheapen traction, they, including those who have rehearsed 
the play, have to conclude against further experiments, 
reluctantly,ofcourse. The fact that a tramway does not 
pay is no proof of genuine desire to cheapen the cost of 
haulage, for pay or not, horses and fodder are both 
wanted so long as the line is worked at all. 

During the year considerable attention has been paid 
to the burning of town refuse and to the utilisation of the 
heat of combustion. The difficulties which beset the 
attempt to obtain satisfactory combustion of the varying 
materials included in town refuse are considerable, and 
the necessity for complete destruction of all noxious 
eftluvia and fumes adds to the difficulty. With a furnace 
fed at one time with large quantities of dry material and 
at another with load after load of vegetable and other 
watery material, it is not easy to get combustion which 
will always send away a harmless or unobjectionable 
product into the chimney. When, however, the furnaces 
are worked in conjunction with steam boilers for supply- 
ing electric light and power, this problem is very much 
simplified, because the necessary temperature can be 
secured by using furnaces in some of the boilers fed in 
the ordinary way, but acting as fume cremators for the 
destructor furnaces, all of them producing steam. A 
useful paper was read on this subject recently before the 
Society of Engineers. 

Of one of the most extensive pieces of hydraulic 
engineering now approaching completion, namely, the 
Danube Regulation Works, we have recently the 
publication of an interesting account by M. Bela von 
Gonda, the Hungarian Minister of the Department of 
Navigation of the Interior. The Iron Gates will soon be 
obstructions of the past, and the new training walls and 
excavations of the numerous rock shoals will add 
enormously to the traffic possibilities of this great river. 

The proposed Nile reservoirs and other works for the 
irrigation and water regulation of Egypt have occupied 
very wide attention since the publication of the Report 
by Sir Benjamin Baker and the other members of the 
International Commission on the subject. In this case 
an engineering problem forms the subject of the most 
anxious deliberations of politicians throughout Europe. 
It is thought that the international assent to the work, 
carried out as it would be by British engineers, implies 
assent to the military occupation of Egypt for a corre- 
sponding period. Thus there is a danger of the vital 
interests of Egypt being sacrificed to international 
jealousies. It may be hoped that this danger may be 
averted, but it is more easy to conceive the means than 
to embrace them or to see the opportunity for it. 

We have said elsewhere that mechanical and other 
branches of engineering are as much affected by the 
adverse influences referred to as that branch known as 
civil engineering, although all the branches are civilian 
engineering. e manufacture of rails, tunnel linings, 
railway and tramway vehicles, are instances of some of 

the branches affected. Less affected by factious opposi- 
tion is the construction of water works, and through- 
out this country and in the Colonies a good deal of work of 
this kind is being done. Pipe founders have during 
the year made large quantities of cast iron pipes 
for home and colonial use, and welded steel pipes 
have much extended in use. A few years ago we 
referred to the reasons for preferring these pipes for 
many purposes, and especially for sending abroad instead of 
cast iron, and the preference which then showed itself 
has been abundantly confirmed. During the past few 
years, among others, Pretoria, Clerksthorp, and quite 
lately Durban have been or are being supplied welded 
steel water conduits. In Western Australia about seventy 
miles of 17in. steel pipes have been laid during the past 
two years, and a further lot of about 2000 tons, 26in. 
to 30in. diameter, are about to be contracted for in the 
Colony. We learn also that Messrs. Thomas Piggott and 
Co., Birmingham, sre employed upon a contract for 
welded steel mains, 36in. diameter and 2in. thick, for the 
Nidd Valley Water Supply, for the Corporation of Brad- 
- so that pipes of all sizes of steel are now being 
used, 

These large pipes are designed by Mr. James Watson, 
engineer of the Bradford Waterworks, who has had 
long experience of steel mains, and he says he has ob- 
served nothing in the use of steel mains to lead him to 
suppose that their life for waterworks purposes will not 
be as long as that of cast iron. The steel mains were 
designed because they were considered better and more 





reliable, but they have in reality proved cheaper in first 
cost than the cast iron pipes which otherwise would have 
been used. 

The Port Talbot Railway and Docks, to which we 
referred last year, will probably be commenced early this 
year. The works include a new dock, deepwater lock and 
piers, with about fifteen miles of railway connecting the 
important coalfields of the Llynvi and Garw Valleys with 
Port Talbot. It is expected they will be completed in 
three years. The East Fife Central Railway is another 
new line which it is expected will be commenced 
early this year. Messrs. Thomas Meik and Sons are also 
the engineers for this line, the length of which is fourteen 
miles, and it opens up districts north of the Leven and 
East of Fife Railway, which it joins at Leven. An Act 
was obtained in 1893 for the Gifford and Gawald Railway, 
of a length of twelve miles, in the county of Haddington, 
but the line has not been proceeded with yet. It is hoped 
that difficulties hitherto in the way may be overcome and 
work commenced this year. 

Amongst other works in progress, or under considera- 
tion, in Scotland are the Buratisland Harbour and pro- 
posed new dock recently reported on by Mr. P. W. Meik 
and Mr. Kk. Henderson, and will probably be proceeded 
with ; and of works in progress are the Glasgow Central 
Railway, nearing completion, Messrs. Formans and 
McCall, engineers ; the Glasgow district subway, Messrs. 
Simpson and Wilson, engineers; the Methil new dock, 
Messrs. Cunningham, Blyth, and Westland, engineers ; 
the Edinburgh new North Bridge, under the same 
engineers ; the Leith new dock, under Sir A. M. Kendel 
and Peter Whyte; the Highland Railway, Kyle Akin 
extension, under Mr. Paterson; the Lanarkshire and 
Dumbartonshire Railway, under Messrs. Formans and 
McCall ; the Edinburgh, new Waverley Station, tunnels, 
&e., under Messrs. Cunningham, Blyth, and Westland ; 
and the Caledonian Railway, Forfar and Brechin branch, 
to be opened January 7th, under Thomas Meik and Sons. 
The biggest Parliamentary fight this session will probably 
be the rival lines to Inverness. It is specially interesting, 
as it is really the North British 7. Caledonian Railway and 
Highland Railway, notwithstanding that the two former 
made an agreement a few years ago which was to prevent 
all fighting in the future. To this we referred in a recent 
article. 

Since the agreement was entered into between the 
Italian and Swiss Governments, respecting the piercing 
of the Alps for the purpose of further railway communi- 
cation, the project for the construction of the Simplon 
Tunnel has assumed a practical and definite form. We 
drew attention to this subject when it was only inits pre- 
liminary stage, and shall subsequently refer to it more in 
detail. For the present it will suffice to add a few 
additional particulars. Starting from the territory of 
Switzerland, the line commences at the existing station 
of Brigue, and follows the general direction of the river 
Rhone until it reaches the northern face of the tunnel, a 
mile and a-half farther on. The length of the proposed 
tunnel will be over eleven miles, and it will effect a junc- 
tion, topographically, between the valleys of the Rhone 
and the Italian river Divera. At the summit, the height 
above mean sea level will be 2300ft., and the difference 
between the heights at each face, 170ft. The sharpest 
falling gradient is towards the southern extremity. A 
depth of soil surmounts the tunnel, having a maximum 
of 7250ft. and an average of 3750ft. The principal point 
of difference between the proposed work and the other 
transalpine tunnels, will be that the former will consist 
of two separate parallel tunnels with a single track each. 
These will be situated at a distance from each other of 
58ft., and will be connected at intervals by cross galleries. 
A height of 18ft. will be given from the ballast level to 
the soffit of the arch at the centre. The approaches to 
the tunnel are on curves, which the oleaek features of 
the location rendered unavoidable. 

Mr. (now Sir) John Jackson, F.R.S.E., who performed 
so important a part in some of the above-mentioned works, 
was born at York in 1851, was educated in his native 
cityand at the University of Edinburgh with a view of 
becoming a civil engineer. After spending three years in 
mechanical workshops on the Tyne he entered the offices 
of his brother, a well-known contractor in the North of 
England. At the age of twenty-four he commenced 
business on his own account, the following year securing 
his first contract of magnitude, the completion of the 
Stobcross Docks, Glasgow, and has since carried out a 
very large amount of dock and harbour works, recently 
the foundations of the Tower Bridge, and the last eight 
miles of the Manchester Ship Canal completed by him in 
about two-thirds the contract time. 

In concluding this part of our annual prospect and 
retrospect, we may mention that the Ist of this month 
was the seventy-seventh anniversary of the establishment 
of the parent of British engineering institutions, namely, 
the Institution of Civil Engineers, which was founded for 
the general advancement of mechanical science, 
and would, perhaps more correctly be designated the 
Institution of Civilian Engineers. It now numbers 1846 
members, 3647 associate members, 359 associates, 17 
honorary members, and 791 students, making a total of 
6660 of all classes, the great modern growth in the 
numbers being largely due to the policy of the “ Iron 
Secretary,” Mr. James Forrest. 


MECHANICAL ENGINEERING. 


In mechanical engineering little that is new has been 
brought forward during the past year, and there is no 
reason to think that anything very novel or startling will 
be produced in the immediate future. The most note- 
worthy feature has been the rapid rise and progress of 
the water-tube boiler, a matter concerning which we have 
kept our readers very fully informed. At the present 
moment the evidence goes to show that the water-tube 
system will not supersede at sea the ordinary or Scotch 
boiler, but that it will be used in addition to steam 
generators of the older type. The Scotch boiler is well 
known. It has been brought to great perfection. 





Most expensive plant has been put down for making it ; 
its firing and care are satay understood ; and for 
pressures up to 1601b., and in vessels where a little extra 
weight and space are of small moment, it will no doubt 
remain in favour for years. In the Navy, of course, the 
case is quite different, and there, no doubt, the water- 
tube boiler will come into extended use. Furthermore, 
the limit of pressure has been fairly reached with the 
Scotch boiler. If pressures of 200 lb. or 2501b. are to be 
adopted, then the water-tube boiler, in some one of its 
countless forms, will be used. It must not, however, be 
supposed that the new generators will carry all before them, 
as some persons have imagined. It is not everyone who 
can manage or fire them. They require very careful 
treatment, and the number of individuals who understand 
their management is limited; but, with all that, we have 
no doubt that the water-tube boiler has come to stay, 
and that we shall have a new type of marine machinery 
—namely, triple or quadruple-expansion engines working 
at 2501b. instead of the normal 160lb. We say triple- 
expansion engines, because experience has shown pretty 
plainly that pressures of 160lb. can be used with great 
advantage in two cylinder or combined engines, which 
have not inaptly been called triple-expansion engines 
with the intermediate cylinder left out; and if 160]b. 
can be carried in a compound engine, then 200 ib. or 
250lb. can be used in a triple-cylinder engine. As 
regards economy we have recently told our readers about 
the results of an experiment carried out in the United 
States by Mr. Dean, which proved that a compound 
engine can manage with less than 13 lb. of steam per 
I.H.P. per hour. Mr. Ashlin has already placed 
on record in our pages on the 9th of June, 1893, the 
result of a comparison between two steamers, one fitted 
with triple, the other with high-pressure compound 
engines, and we understand that nothing that has 
occurred since has shaken his faith in a system which 
appears to have much in its favour. Mr. Church, of 
balanced slide valve fame, has, we may add, patented a 
very ingeniously designed engine, intended to carry out 
the system very fully. 

During the year many subjects connected with the 
steam engine, and the various thermodynamic problems 
which it presents, have been discussed in our pages and 
in the Proceedings of various engineering societies here 
and in the United States. Much that is very mysterious 
no doubt has yet to be explained, notwithstanding the 
assertions of those who write books that nothing remains 
to be learned. One of the most interesting of these 
problems is the effect caused by heating feed-water with 
live steam from the boiler. It will be remembered that 
many years ago the system in a modified way was intro- 
duced by Mr. Weir, who took steam from the intermediate 
receiver for the purpose. More recently Mr. John 
Kirkaldy took steam directly from the boiler and heated 
the feed-water, not with any intention of effecting a 
saving in fuel, but in order that the boiler might be spared 
the racking strains induced by cold feed - water; 
but it was soon found that the use of ‘steam 
from the boiler in this way effected a saving of 
fuel — a result not only not anticipated, but entirely 
opposed to all theory. We have given particulars of a 
trial carried out by ourselves on board the Thames pas- 
senger steamer Oriole, which were conclusive as to the 
saving as far asthey went. We confess that we have no 
certainty as to the cause of the saving, but that the saving 
is very real is proved by commercial facts which set 
theory at defiance. Mr. Kirkaldy has now fitted, and 
there are at work, live steam heaters supplying boilers 
representing 2,685,000 indicated horse-power. Assuming 
that these require an average of 17 lb. of water per horse 
per hour, the heaters have to deliver about 21,000 tons 
of water every working hour. The heaters are at work 
at sea and on land under all sorts of conditions. To 
argue that they do not effect a saving of fuel is, in the 
face of such figures, and the reports of the users, to 
argue that an immense number of engineers and ship- 
owners can be deceived, and deceived in a very extra- 
ordinary way. ‘Thus, for example, a superintending 
engineer states that in a ship indicating 3000-horse 
power, a saving of 100 tons of expensive coal was 
effected in 30 days. If we could know exactly what takes 
place inside a boiler, we might be able to account for 
such facts as these, but we do not. The next best thing 
would be to be able to tell what the temperatures of the 
chimney gases are, with and without the heater in use ; 
the only explanation consistent with theory being that 
the use of the hot feed in some way facilitates the absorp- 
tion of heat from the furnaces and tubes. This view is 
supported by the circumstance that in all cases, not the 
economy alone, but the power of the boiler is augmented. 
Thus, ina paddle boat making, say, 29 revolutions per 
minute, without the heater—the steam being with diffi- 
culty kept at 85 lb.—with the heater in use the pressure 
is easily maintained at 901b., and the revolutions rise to 
30 per minute. 

In matters of detail in steam machinery there is very 
little new to speak about. Perhaps the most interesting 
is the screw tail shaft protector, introduced by Mr. Mudd, 
which appears to be doing excellent service. In valve 
gear there is nothing new, Mr. Joy’s fluid pressure gear 
being more than a year old, and already fully dealt with 
in our columns. It is gradually being developed, and we 
cannot doubt that there is a considerable future in store 
for it. Meanwhile it is desirable that some improvement 
should be made in the ordinary link motion, which 
everybody uses, and which gives, perhaps, more trouble 
to sea-going engineers than all the rest of the machinery 
together. We seldom, if ever, find the dies properly 
proportioned, and wear, which cannot be taken up, 
causes thumping, and may lead to a breakdown. Some 
of the larger firms are noteworthy exceptions in this 
respect to the general rule, which seems to be, in cargo 
boats at all events, to stint surface. 

Concerning locomotives it is next to impossible for us 
to say anything without repeatirig ourselves, so fully has 
everything connected with them been illustrated, and 
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described, and discussed in our columns. On one point, 
however, it is worth while to say a word. There is 
rapidly coming into existence what may be regarded as 
the standard British engine, with four coupled wheels 
and a bogie. At all events engines of this type will be 
found in greater or lesser numbers on every railway in 
the United Kingdom. It is indisputable that there has 
been an increase in the weight of engines, and this 
increase has been sharply criticised by certain of the 
older school, who have some difliculty—not unnaturally 
—in believing that the engines built ten or fifteen years 
ago can be excelled. We have already explained that 
the increase of weight is due to the use of a bogie; to the 
augmented strength of the boiler, rendered necessary by 
the increased pressures carried; and to the greater dimen- 
sions given to every part of the engine to enable it to 
last longer without repairs, and at the same time sustain 
the effects of the augmented pressure. Forty years ago 
75 lb. was the normal locomotive pressure. That crept 
up to 901!b. In a few exceptional cases, a pressure of 
120 lb. was carried, but the spring balances — there 
were no gauges in those days—were marked 90 lb. all 
the same. So recently as 1862 a safety valve load 
of 120]b. was considered monstrous. Pressures of 
1501b. to 2001b. are now common. It would be difficult 
to find a modern locomotive running with less than 130]b., 
but the average cylinder pressures have not greatly 
increased. The steam is used more expansively and 
more economically. But all the parts of the engine must 
be able to stand the maximum effort. Where piston- 
rods 2hin. in diameter were used, we find them now 3}in. 
Guide blocks 9in. long have given way to blocks 18in. or 
20in. long, and soon. All these things mean weight. 
Again, let us take two engine axles, one is Tin. diameter 
with bearings Tin. long, the other is Sin. diameter with 
bearings Yin. long. Leaving out the question of taper, 
collars, &c., which do not affect the comparison, we find 
that taking the length of each roughly at 6ft., the first 
weighs 6°87 cwt., while the second weighs 8°97 cwt. The 
cost of repair is much reduced, and the safety of the 
engine is much augmented, and these two considerations 
are quite sufficient to demonstrate the propriety of using 
heavy instead of light engines. When, besides, it is borne 
in mind that careful experiments have proved that the 
locomotives designed by Mr. Lambie for working the 
Caledonian traffic between Carlisle and Edinburgh, are 
hauling at the rate of fifty miles an hour one ton one 
mile for 1°8 ounces of coal, we think it is difficult to 
see what direction criticism of the locomotive should take. 
Leaving the steam engine, we turn to the gas and oil 
engine, as its only rivals. Concerning the latter it may 
be worth while to suggest that the time may not be 
distant when it will play an important part at sea. The 
oil engine may be made of powers as great as the gas 
engine; but, assuming for argument’s sake that it only 
reached 100 horse power, it could still be used with effect. 
There are scores of cargo boats of large size which have 
not more than 600-horse power in them. Let us suppose 
now that six veytical gas engines each of 100-horse power 
drove the crank shaft; there is no reason why a fine pitch 
screw should not be used, running at 150 revolutions per 
minute, instead of a coarser propeller at 60 revolutions. 
The saving effected in space by the total suppression of 
the boilers and the substitution of oil tanks for coal 
bunkers would be very great. Already the oil engine 
is being used on a small scale for marine purposes, 
and the experiment should be certainly pushed further. 
As to the use of oil as fuel, very little seems to be done. 
That it can be used with ease, certainty, and great effect 
is certain. That it is not so used to any extent in this 
country is no doubt mainly due to the price of the oil. 
Mr. Holden employs it with great effect on a few engines 
on the Great Eastern Railway. Indeed, he uses all the 
oil to be had at a suitable price, which is not much. 
Mr. Crompton has lately been carrying out some experi- 
ments with, we understand, great success, for getting 
over the bad hour at electric light stations. It is well 
known that the period during which the engines are 
required to exert the greatest power does not 
exceed about half an hour, the power curve rising 
and falling very sharply indeed. Mr. Crompton using a 
Root boiler to give about 700-horse power when fired at 
full speed with coal, wants 1000-horse power for a little 
time, and this he gets by using Mr. Holden’s system, and 
blowing liquid fuel into the furnace for the short period 
required. The results have, we understand, been very 
satisfactory, and with oil at anything like a moderate 
price, its use for this purpose would no doubt extend. 
Mr. Halpin’s system of getting over the difficulty lies in 
providing large water tanks which can stand a high 
pressure, and blowing steam into them during the day- 
time. The heated water subsequently gives off steam at 
night to supply the engines in aid of the boilers. The 
system has been tried, and, we understand, with encourag- 
ing results. We cannot leave this part of our subject 
without saying that recent investigations go to prove that 
the calorific value of petroleum has been very much over- 
estimated. Thus, the oil used during the Cambridge 
trials was only equal to about 18,500 B.T.U. per pound, 
while coal is equal to nearly 14,000 units per pound. 
During the past year attention has once more been 
devoted to the subject of mechanical locomotion on 
common roads. The state of the Jaw more than 
anything else has retarded—indeed all but stopped— 
progress in this branch of mechanical engineering. 
There is some reason, however, to hope that a change can 
be effected in the Highway Acts which will open up a 
practically new industry. The enormous development 
of the cycle trade will force the subject on public atten- 
tion. Already it is rumoured that more than one of the 
cycle building firms are looking out for fresh kingdoms to 
conquer, and that they see in the construction of self- 
propelled road vehicles the promise of a great future 
trade. Whether this is true or not, it is certain 
that the bicycle firms can bring, if they get the chance, 
enormous experience, great skill, and plenty of capital to 
bear in perfecting a self-propelled road carriage, whether 





driven by oil or by steam. In Germany the oil engine 
has already been used with some success for driving a 
bicycle. The success which has attended the efforts of 
M. Serpollet and other makers in France supplies good 
promise for the future. We have already given our 
readers full particulars of the competition carried out in 
France last year, and if they will turn to our impression 
for July 27th, they will find the latest information 
available on the subject. 

Our columns have recently contained a very interesting 
correspondence on the subject of ‘‘Traction Engines.” 
There is reason to believe that there is a change impend- 
ing in the construction of these machines. At least one 
important firm has secured patents for a radically new 
departure in the design and construction of road loco- 
motives for hauling heavy goods. As a matter of fact, 
however, as far back as 1862 traction engines were con- 
structed by the late John Smith, of Coven, which em- 
bodied almost every desirable feature—one of his engines 
in particular, No. 92, being carried on long, laminated 
springs, while the cylinders were horizontal, and placed 
between side frames, as in a locomotive. The boiler was 
hung on trunnions in the middle of its length, and could by 
a screw and handwheel on the footplate be altered in level, 
so that no risk of burning the fire-box when descending 
long hills was incurred. There is a general admission 
that the present limit of speed for hauling is too slow, 
and that there would be less harm done to roads by lighter 
engines moving lighter loads at speeds up to six miles an 
hour, than by the slow, heavy machines now in use. 

Concerning the small details of steam machinery, there 
is really little or nothing to be said that can be said with 
advantage. For some time past there has been no change 
worth notice ; each engine-building firm keeps to its own 
practice, and inquiry always elicits the same answer, 
‘* We have nothing new.” There are, notwithstanding, 
certain points in which improvement is needed. For 
example, the governing of electric-light engines is a 
problem which has not yet been settled no matter what 
inventors may think. So far as we can see it is likely that 
the current must aid a governor of some kind in con- 
trolling the speed of the engine; but the problem is very 
far from simple, and it is not quite easy to see what form 
of electric governor can be made to deal effectively with 
considerable variations in boiler pressure. It may be said 
that such variations should not . permitted ; but that is 
simply to confess failure. At all events there is some 
reason to believe that money is to be made by a successful 
inventor who could supply a satisfactory governor to 
order, just as steam or water gauges can be had. 

In general mechanism, probably the most interesting 
machine of the year is that for rolling chains, illustrated 
in our impression for October 26th, 1894. Attention has 
recently been devoted once more to the reduction of 
friction in thrust bearings, and Wilkes and Edwards’ 
roller bearing, illustrated in our impression for August 
17th, is no doubt quite a new departure in this direction. 
Important because of its great scope is an invention by 
Mr. John R. Wigham, M.R.I.A., President of the Dublin 
Chamber of Commerce, for the shape of a new lighthouse 
light, brought experimentally before the Science Depart- 
ment of the Royal Dublin Society. It may be briefly 
described as a method of making the light of revolving 
lights continuous instead of, as at present, recurrent 
after intervals of darkness. At present the details 
have not been made public. It would occupy space 
to little purpose to record here numerous small im- 
provements which have been effected in lathes, machine 
tools, spinning and weaving mechanism, and such like. 
The astonishing number of 30,000 patents were taken 
out last year in this country. It is doubtful if as 
many as 100 of these ever paid their inventors for 
the time and money which they expended in prepar- 
ing their specifications, to say nothing of possible experi- 
ments. Inventors appear, almost without exception, to 
forget that an invention is of no value whatever save asa 
means of making or saving money. An inventor may 
have a beautiful and original method of producing a certain 
result; it is absolute waste of time to take it to any 
manufacturer unless it can be conclusively shown that 
by adopting it, the manufacturer will make or save 
money. No one will take an invention up simply as a 
matter of mechanical affection or engineering benevo- 
lence; and in ninety-nine cases out of a hundred the firm 
that does undertake to exploit an invention has, in the 
first instance, to spend Jarge sums upon it, and on its 
introduction into the market. The taking of patents is 
for the most part nothing more or less than gambling. 
The inventor puts in the cost of his patent as a stake, 
and hopes to draw a prize out of a species of lucky tub, 
and, of course, he shares the usual fate of those who 
purchase lottery tickets—he loses his money. No one 
should take out a patent unless he is in a position, 
either himself or through the aid of some manufacturer 
or capitalist, to put the thing patented on the market, 
and to push its sale properly and sufficiently. No one, 
however, will take our advice on this point, and we shall 
not attempt to demonstrate its soundness. 

Probably no machinery made is of much greater 
national importance, omitting that of ships of war, than 
the apparatus employed in bringing meat to our ports. 
The population of Great Britain has long since outgrown 
the producing powers of the land, and leaving grain out 
of the question, enormous quantities of food in the shape 
of meat, butter, &c., are now imported. This would have 
been impossible of accomplishment but for the refrige- 
rating machinery, which in its latest developments is a 
triumph of the engineer’s art, and the one thing to 
which the thermodynamic philosopher can point. with 
pride is very largely the result of his labours. 

During the past year the progress in refrigerating 
machinery has been steady, and considerable business 
has been done. Of Messrs. J. and E. Hall’s carbonic 
anhydride machines, no less than ninety-two have 
been supplied by that company during 1894, forty-three 
of these having been fitted on board ship, as well as a very 
large number on shore, sixteen of the machines being for 





———e, 


use in tropical climates. A great number have been sent 

to New Zealand, and most of the dairy factories, which 

industry has lately been much developed in the Colonies, 

are equipped with them, there being in all twenty-three 

installations on this principle in the islands, including 

those at four of the largest meat freezing works. The 

London and India Docks Joint Committee are erecting a 

very extensive store at the Smithfield Market under the 

supervision of Mr. H. F. Donaldson, the engineer to the 

Committee. This store is being fitted with Hall’s car. 

bonic anhydride machines, which are also being used by 

the White Star, P. and O., and Union Companies in their 

passenger ships. Just ayear ago we stated that the days 

of the compressed air machine were numbered, and 

instanced the fitting-out of some large Australian and 

New Zealand meat-carrying steamers with machines em- 

ploying fluid refrigerating agents. Since then the Banff. 

shire, carrying no less than 2500 tons of frozen meat, has 

been fitted, and the New Zealand Shipping Company, 
Limited, has ordered refrigerating machines on the Linde 
system for its large vessels now building. The Shaw 
Savile Company still adhere to the compressed air 
system, and have just fitted it on board two vessels— 
though why they do so is a mystery, in face of the fact 
that the coal consumption is about five times that 
required with ammonia machines. The large cold stores 
and chill rooms now being erected by the Manchester 
Corporation are approaching completion, and are expected 
to be in operation early in the year. They will afford 
accommodation for nearly 200,000 carcases of mutton. At 
the moment meat prices are low, and there is not 
much inducement to increase the output of frozen meat 
in the Colonies. During the past year, however, several 
very large freezing plants have been sent out to 
Australia, and there is no doubt that should prices stiffen, 
further orders may be expected both from Australia and 
New Zealand. An attempt was made to bring over beef in 
the chilled state, and an experimental cargo was 
shipped at Sydney on board the Port Pirie which was 
specially fitted for the purpose witha Linde refrigerating 
plant. The experiment was not a success owing to the 
use of the bilge water for cooling purposes. The condenser 
coils became thickly coated with grease, which necessi- 
tated a stoppage for several days at Colombo, and during 
this time the meat went wrong. Those interested in the 
shipment consider that sufficient experience was gained 
to enable them to say that chilled beef can be success- 
fully imported into this country from the Colonies on a 
commercial basis, and a further trial will soon be made. 
Should the anticipations be realised, an additional profit 
will accrue to the growers, and the trade would probably 
assume large proportions. Another matter which has 
received some attention during the year is the thawing of 
frozen meat. It is alleged that if frozen beef be gradually 
thawed in an atmosphere the dew point of which is lower 
than the temperature of the beef, the meat when thawed 
cannot be distinguished from that killed in this country. 
The expense of thawing in this manner is necessarily 
considerable, but the selling price is enhanced owing to 
the improved quality. 

We cannot conclude this brief review of the position of 
mechanical engineering, without mentioning Mr. Maxim's 
labours. He has produced a very curious and interesting 
machine, but he is not one step nearer to flying than 
any of his predecessors. It is quite true that he might 
get his flying machine up into the air, and that being 
there he might guide it to a certain extent, but there is 
no evidence available that the machine being up could 
be brought to the earth again, without risking its total 
destruction and the lives of those on board. The fact 
that by the aid of a screw a body could be made to fly 
has been known for many years. Mr. Maxim has further 
proved that it is possible to make a steam engine which 
can raise itself and several persons off the ground by the 
aid of a screw ; but this is about all. As we have already 
said, Mr. Maxim has made a flying machine which does 
not know how to fly. In teaching it, c'est la premier pas 
qui cote, and the cost will be so great, that it is unlikely 
that any second step will be taken. 


WAR MATERIEL. 


A great effect on war materiel and its development has 
been produced by the battle of Yalu; for although but 
imperfect accounts have been received of it, considerable 
light has been thrown upon the probable shape that an 
engagement at sea may take, and on the relative im- 
portance of varions elements of attack and defence. 
Briefly, it may be said that a Japanese fleet of swift 
cruisers, armed with quick-fire guns, out-mancuvred and 
defeated a Chinese fleet consisting chiefly of slower 
vessels of older dute, Ut in several cases carrying armour, 
two ships being large and powerful barbette battleships. 
The Chinese had a disgracefully small supply of ammuni- 
tion, and could claim only in individual and exceptional 
cases to have exhibited the good fighting qualities 
that seem to have been universally shown by the 
Japanese. The chief facts brought out, which have 
an important bearing on war materiel, are that 
superior speed and powerful quick-fire made it possible 
for unarmoured Japanese cruisers to handle the Chinese 
armour -clad ships very roughly without themselves 
receiving serious damage, although occasionally the 
heavy guns of the Chinese produced effects which showed 
that it would have been impossible for a cruiser to draw 
up and fight an armour-clad at short range for any length 
of time. The Chinese armoured vessels, although their 
unarmoured parts were riddled and cut to pieces, were 
uninjured in their vital and protected parts; one, the 
Chen Yuen, was terribly mauled, but her sister, the Jung 
Yuen, was fit for action after being exposed tothe ccn- 
centrated fire of the Japanese fleet. Armoured decks in 
all cases kept out fire from the lower portion of protected 
ships. 

The Japanese ships possessed one feature which must 
not be overlooked, namely, that four of the ships carried 
in their bows a long 82 cm. (12 6in.) Canet 54°4-ton gun 
firing a projectile of 1056 lb. weight with 2380 foot-seconds 





aS. 


SRG eR 


THE ENGINEER. 


17 





Jan. 4, 1895. 





velocity, and consequently the most powerful gun afloat, 
except the 110}-ton, an rhaps the newest 104} ton 
guns, of the British and Italian Navies. Now, while this 
piece is unnecessarily powerful and heavy, it was desir- 
able to have a piece capable of piercing the thickest 
Chinese armour, although this could not be effected 
under the conditions of the battle of Yalu. Practically 
nothing was done either by ramming or torpedoes. From 
the above it follows that guns and armour fulfilled their 
objects well, and their value is probably enhanced ; 
especially is this true of quick-fire guns. We should 
also conclude that ships would receive increased supplies 
of ammunition. In land battles disputed ground is held 
by that force which brings up the last body of men in 
good order. May it not be said that in battles with 
armoured vessels the ships whose ammunition lasts out 
best are likely to drive off their enemy ? 

Turning, then, more particularly to progress made in 
guns and armour, we find that in England our wire or 
riband guns are ng coming up to our expectations. 
These pieces have long been occasionally made at 
Elswick, while at the Royal Arsenal hardly anything but 
wire guns have been made latterly, and it seems now 
decided that all our heavier guns shall be for the future of 
wire construction. So great is the increase in strength and 
trustworthiness, thatit seems strange that England should 
so far stand so nearly alone in this matter. The tendency 
is to extend the scope of quick-fire action to larger pieces. 
Elswick now turns out quick-fire guns of Sin. calibre, 
firing projectiles of 2501b. weight each. As to the actual 
issue and supply of such guns, attention has been called 
to the fact that the French fleet has by great efforts 
gained on the lead that England had taken. It must be 
remembered, however, that the French guns are in most 
cases converted pieces, which are imperfect substitutes 
for new quick-fire guns, both because their working is 
much less perfect, and also because the pieces themselves 
are not of the newest type. We cannot here notice im- 
provements in detail, and so pass on to shot and armour, 
which are best considered together. 

In England such admirable results have been obtained 
with steel treated on the Harvey and Tresidder system 
without nickel, that it has been decided to make our treated 
armour without nickel. In America, on the other hand, 
the greatest stress is laid on nickel, especially in thick 
plates, and the only question is whether to increase the 
quantity. We trust that nickel will not be lost sight of 
in this country in the face of the results of American 
trials, when thick plates, and, above all, inland shields, 
have to be made. In thin armour for cruisers—such as 
we have chiefly experimented with—hardness is more 
necessary than toughness, and in such a case nickel may 
have its minimum value. On the Continent treated armour 
is still on its trial, and has been adopted in but few cases. 
Its value has been discounted by several circumstances. 
First, untreated steel has greatly improved in quality ; 
secondly, under special conditions as to striking velocity, 
treated armour has failed to break up projectiles with 
much effect; thirdly, in Russia, England, and America 
the projectile has been enabled to defeat the hard-treated 
face gf armour by the use of a wrought iron cap on the 
point. It remains to be seen, however, how far this ad- 
vantage can be secured at angular impact, so as to be 
trustworthy on service. Passing on to powder, cordite has 
given unqualified satisfaction. Some idea as to its pos- 
sible powers may be gathered from the fact that three 
successive projectiles have been fired through the same 
hole in a target fixed at 2000 yards range, while at 
Elswick a muzzle velocity has been attained in one 
instance of 4310 foot-seconds. 

Experiments have been made both in the United States 
andin this country with Zalinsky’s gun, or others with the 
same object in view. These trials have been supposed to 
be kept secret, but it is well known that they were not 
very successful, accuracy at present being far from what 
could be wished ; while the effect of the dynamite shell, 
enormous as it is, is very insignificant if it explodes even 
a few yards from the ship aimed at. 

During the year various cuirasses made to stop small- 
arm bullets have been brought forward by Herr Dowe, 
Mr. Maxim, and Mr. Loris. It has been proved that it is 
possible to stop any small-arm lead bullet with a cuirass 
worn on the breast about 101b. in weight. While sub- 
stances other than steel have been used with success, itis 
probable that steel specially hardened furnishes the most 
convenient defence, but it is more likely to be utilised in 
the form of shields on gun carriages, and ground shields to 
protect men, in trench work, than in body armour. 


METALLURGY. 

In the metallurgical world there is not much requiring 
to be chronicled on the ground of novelty in the occur- 
rences of the past year. In iron and steel manufacture 
the most noticeable feature is the continuous increase in 
size of open-hearth furnaces, those of 15 tons and below 
being generally increased to 20 and 25 tons when the 
opportunity of change is afforded by the necessity of re- 
building, and even 50-ton furnaces are not now uncommon. 
On the other hand, the tendency in blast furnaces is in 
the direction of reducing cubic capacity, while the pro- 
duction is increased by the use of larger blowing power 
and denser blast. One of the most interesting steps in 
this direction is the new form of furnace adopted by 
Messrs. Howson and Hawdon at Sir B. Samuelson and 
Co.’s Newport Works, near Middlesbrough, which formed 
the subject of one of the principal communications to 
the Iron and Steel Institute at their London meeting in 
May last, and has since been brought before the Cleve- 
land Institute of Engineers in the excellent address of 
the new President, Mr. J. E. Stead, on December 17th. 
From the latter source we gather that the alteration in 
the lines of the furnace, which consists in the substitu- 
tion of a stack of nearly cylindrical profile, with short, 
low boshes, a wide hearth, and terminating above in a 
bulbous expansion or upper boshes for the former con- 
tinuously curved outline and wide boshes, has proved to 
be eminently advantageous in the four furnaces to which 





it has been applied, as the make of one of them, when 
reduced in capacity from 33,000 to 22,500 cubic feet, has 
increased by nearly 70 per cent., the weekly output going 
up to 840 tons when smelting Cleveland stone, while with 
hematite 1000 tons have been realised. A dense blast 
seems, however, to be necessary, as the furnaces work 
well with 6} lb., but get off quality in the metal when the 
pillar is reduced to 6 lb. per square inch. 

A curious result of the changes caused by the demand 
for highly phosphorised metal in the basic Bessemer 
process, is the return to value of the waste cinder heaps 
in Staffordshire, South Wales, and other districts where 
the puddling furnace flourished in former days, and which 
have in consequence all but disappeared under the 
stimulus of increased demand and augmented price. It 
seems, therefore, that a dearth of phosphorus may be 
experienced in the near future, if the practice of return- 
ing that element to the land, by selling the converter 
slag as a fertiliser, is continued. Possibly this may be 
met by returning part of the slag to the blast furnaces, or 
by the more general adoption of the basic open-hearth 
process, where pig iron high in phosphorus is not so 
essential as in the converter. 

A new form of open-hearth furnace used at the Escaut 
and Meuse Works in the north of France was brought 
before the Iron and Steel Institute at their autumn 
meeting in Brussels, by the inventor, Mr. J. A. Lenchau- 
chez, which to some extent combines in one apparatus the 
Siemens furnace and the Bessemer converter, the latter 
being represented by two systems of blast pipes, one of 
which is placed at the opening of the roof and the other 
at the level of the bath. Through these about one-third 
of the air required during the melting down and fining of 
the charge is blown in cold, while the remainder is heated 
in regenerators in the ordinary way. This has been found 
to be advantageous, as allowing the use of hematite as a 
softening material to be dispensed with, such ores being 
with difficulty obtainable in the locality, while the output 
of the furnace has been increased by one-third, with a 
saving of 20 per cent. in fuel. The increased make is 
partly due to the use of dust-catchers between the 
furnace and the regenerators, and the substitution in the 
latter of thin plain walls for chequerwork, so that it is 
not now necessary to stop to clean out the accumulated 
dust as often as was formerly the case. 

Another form of regenerative furnaces introduced 
during the year by Mr. A. Charneau, of Paris, dispenses 
entirely with chequerwork in the regenerators, which are 
reduced to long parallel flues in a mass of brickwork on 
almost the original form proposed by Stirling in 1817. 
This, curiously enough, is combined with the horseshoe 
flame arrangement of the new Siemens furnace, so that 
this furnace may be said to combine the characteristics 
of the earliest and latest systems of regenerative con- 
struction. 

The Schinwalder furnace introduced about two years 
ago in Silesia, in which the number of regenerators is 
increased so that each of the flame passages is provided 
with a separate one with a regulating damper, so that 
the current, though it can be regulated independently of 
the others, continues to give very favourable results as 
regards endurance of the parts subjected to the most 
intense heat, namely, the faces of the gas and air ports. 
These bear from 1000 to 1200 heats in a 14-ton furnace 
without requiring renewal. 

The Saniter process of desulvhurising has been con- 
tinued in use at the Wigan Ironworks during the past 











year with marked success. About 18,000 tons of pig iron 
have been treated, and from two-thirds to seven-tenths | 
of the contained sulphur removed at a cost, according to | 
Mr. Stead, not in excess of sixpence per ton. Very pure | 
steel has also been made by its help from Cleveland white 
iron by Messrs. Dorman, Long, and Co. in the basic open- 
hearth furnace. 

In the smelting of the ores of metals other than those of 
iron, Mr. Austin’s process of pyritic smelting, in which 
a portion of the sulphur and pyritic minerals is utilised 
as fuel in entire or partial substitution for coke or 
charcoal in the blast furnace, has lately been adopted by 
the Cape Copper Mining Company for the concentration 
of the low produce copper ores of the mines in Tilt Cone, 
Newfoundland, into a regulus for shipment to their works 
in South Wales. This is stated to work successfully with | 
a threefold concentration, where three tons of ore give 
one ton of regulus. 

Although not new in the year, the MacArthur-Forrest 
process of gold extraction by means of a weak solution of 
potassium cyanide and precipitation of the dissolved gold 
by zine deserves notice, from the very important position 
that it has taken in the Witwatersrand gold field, which is 
now probably the largest individual contributor to the 
gold produce of the world. In the month of August, 1894, 
58,000 ounces—or about one-third of the total yield of the 
mines—were obtained by this process from new tailings 
and the waste of former workings. At the Robinson 
Mine, where 330 tons of tailings containing 54 dwt. to 
64 dwt. are treated daily, the final loss is only about 1 dwt. 





per ton. The least satisfactory part of the process is the 
precipitation by zinc, and this has been modified in the 


method introduced by Messrs. Siemens, Halske, and Co., | 
| tonnage of sea-going vessels of 619,554 tons, and of barge 


who throw down the gold by electrolysis upon lead 


cathodes, which when sufficiently enriched are subjected | 


to cupellation. Two very interesting papers upon this 
process have been published during the year ; the iirst by 
Mr. De Mosenthal, read before the Society of Chemical 
Industry in the spring, while the record, giving a large 
amount of practical information on the working of the 
process, was read by Mr. Eissler, at the Institute of Mining 
and Metallurgy in November last. 


The electrolytic refining of copper is rapidly taking the | 


place of the older method in the reverberatory, especially 
in America, where the refining capacity has been in- 
creased up to more than 60,000 tons annually; the 
largest refinery, that of the Anaconda Company, being 
equal to the production of about 50 tons daily. It is 
now proposed to subject a considerable part of the 





copper produced by the Hecla and Calumet Company to 


this process, as the Lake Superior copper shows signs of 
becoming less pure as the mines become deeper. The 
new works are to be placed upon the Niagara water 
power. The separation of gold and silver by electro- 
lysing doré bullion in a weak solution of nitrate of silver 
has also been found to be preferable to the method of 
parting by sulphuric acid, which was formerly used 
almost exclusively both in Europe and America. 


HARBOURS AND WATERWAYS. 


The Mersey can claim the honour of heing connected 
with the two most important events that have occurred 
during the past year, namely the opening for traffic of the 
Manchester Ship Canal and the clearing away of the bar at 
the entrance to the river. The successful working of the 
Brancker during the past year has demonstrated the 
practicability of improving this entrance ata cost which is 
very smal] compared with what it would have been with a 
system of training walls, as at one time was persistently 
held to be absolutely necessary, even if the dredging has 
to be continued. So far as opinion can be formed from 
existing indications there is reasonable grounds for expect- 
ing that this will not be necessary, but that the deepened 
channel will maintain itself. Theresults thus obtained in 
the Mersey, together with the successful deepening of the 
Main Ship channel by dredgingin the outer bay of New York 
Harbour, where also training was held to be necessary, 
have an importance far beyond the advantages to the 
two ports concerned. These works afford a practical 
illustration of the fact that it is possible to improve the 
entrances to harbours similarly situated at a reasonable 
cost, and that channels in sandy estuaries may be 
deepened and maintained by the aid of sand pump 
dredgers more expeditiously and more economically than 
by a costly system of training walls. 

Another event which deserves notice is the attempt 
which has been made to create another large Harbour 
Trust like that existing at Liverpool. The proposal was 
to amalgamate under one management at Cardiff the 
Bute, Penarth, and Barry Docks. The negotiations with 
the Bute Trustees and the Corporation of Cardiff pro- 
ceeded so far that it was agreed that the Bute Docks 
should be acquired on the basis of twenty-five years’ pur- 
chase on the profits of the last three years, and that the 
Corporation should guarantee the interest on any money 
remaining on loan. An examination of the books showed 
that the sum to be paid on this basis would amount to 
nearly 4} millions, which, together with other amounts, 
brought the total up to 6} millions. Such an amount, 
together with what would be required to purchase the 
other undertakings and provide the necessary working 
capital, would have involved the town in liabilities of such 
magnitude that the more cautious members of the Cor- 
poration became alarmed, and advantage was taken of the 
fact that the agents of the Bute interest required an answer 
within a specified time, to allow this time to elapse without 
any attempt to keep the negotiations alive. In the mean- 
time, the Bute Trustees in the last session of Parliament 
obtained an Act for a new deep-water dock, 2000ft. long by 
650ft. wide, with an average depth of 30ft., and a lock 
700ft. by 120ft., having 42ft. on the sill. The estimated cost, 
with purchase of land, is £1,000,000. An account of this 
dock, with illustration, will be found in THe ENGINEER 
for November 16th. The Barry Company is also pro- 
ceeding with the construction of its new dock. Another 
Bill relating to this part of the coast which received 
parliamentary sanction was that for improving the dock 
and entrance channel at Port Talbot. 

At Bristol the Bill promoted by the Corporation for the 
new deep-water dock at Avonmouth was withdrawn, and 
the matter referred back for further consideration. A re- 
port of the harbour engineer on the dockisation of the river 
has since been presented, in which he puts the cost at 
2} millions, and points out the difficulties that would have 
to be encountered in obtaining parliamentary sanction to 
such ascheme. At present the revenue from the docks 
covers the working expenses, and within a narrow margin 
the interest on thecapital and the instalments of repayment 
of principal, the balance being made up from the rates of 
the town. The dockisation scheme is one that has been 
pressed on the attention of the Corporation by outside 
agitation, fostered by supposed advantages that would 
arise to the trade of the town by bringing vessels to 
Bristol which now discharge at Avonmouth and Portis- 
head, both of which docks belong to the town. For the 
purpose of providing for the increased size of modern 
steamers there are two other alternatives, one the plan 
promoted in the Bill of last session for a deep-water dock 
and pier at the mouth of the river, and the other for 
providing leading lights in the river, improving the 
channel, and making a cut across the two worst bends, so 
as to make the navigation up to Bristol safer and practic- 
able for all but the largest vessels. So far as at present 
shown by the information given to the public, the advan- 
tages of dockisation appear to be very doubtful, while it 
is improbable that the income of the Trust would be 
sufficiently increased to meet the interest on the esti- 
mated outlay. 

The result of eleven months working of the Manchester 
Ship Canal, opened at the beginning of the year, shows a 


traflic of 203,904 tons. The receipts for the same period 
have been £69,172, of which £66,054 was derived from 
the sea-going vessels. This amount is derived from the 
dues on the cargo, no toll being taken at present from 
the vessels. It is expected that the receipts for the year 
will be sufficient to more than cover the working expenses. 
With a view of bringing the canal more in contact with 
the mercantile community, the late chairman, Lord 
Egerton of Tatton, resigned in favour of Mr. Bythell, 
who has had considerable experience in commercial 
matters and shipping, and great efforts have been made 
to attract trade to the canal. The appliances for loading 
and unloading vessels have been considerably improved, 
and a large block of three-storey sheds erected. An 
arrangement has been made by which certain Bom. 
bay merchants have pledged themselves for the next 
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two years to conduct their trade direct with Manchester’ 
A cotton market has also been established there, and 
several cargoes of this season’s cotton have been delivered 
at the Manchester docks. The trades which have prin- 
cipally developed are the importation of dried fruits, wood 
pulp, tea, and paper—chiefly in the shape of coarse 
brown paper from Finland—also timber and sugar. The 
export consists principally of coal, shipped at Partington, 
and machinery. Trade has been taken from the East 
Coast ports and London to a greater extent than from 
Liverpool. 

The next report of the directors will be looked forward 
to with interest arising from different causes. On the 
one hand more money will probably be required to pro- 
vide for quay, dock, and warehouse accommodation 
and machinery, while on the other there is reason to 
believe that the growth in the traffic on the canal, and 
on parts of it particularly to and from Saltport, has been 
more than enough to pay working expenses. Some 
years must elapse, however, before anything like profit- 
earning becomes possible, if ever it does now, for it is 
questionable whether the great cotton trades will con- 
tinue to grow, and the enormous capital expended on works 
unnecessary, except to meet fractious opposition, makes 
the necessary earnings so much greater than was origi- 
nally estimated. It is curious that the other ship canal 
completed in 1893, namely, the Corinth, shows less 
probability at present of profitable patronage than the 
Manchester Canal. 

The Sheffield and South Yorkshire Navigation, the 
Act for which was obtained so far back as 1889, has at 
length assumed a form enabling the directors to apply to 
the public for the capital necessary to pay the balance of 
the purchase money for the canals to the Manchester, 
Sheffield, and Lincolnshire Railway Company, and to 
carry out the necessary works for improving the locks, and 
the appliances for making the canal. The pur- 
chase money was settled by arrangement at 
the sum of £1,140,000, of which £600,000 is to 
be paid in cash, and £540,000 in fully paid-up shares. 
The latter absorbs nearly the whole of the ordinary 
capital, and the public are asked to provide £625,000 in 
4 preference shares. The directors and their friends 
have shown their faith in the undertaking by subscribing 
more than a third of the preference shares, The average 
yearly net earnings of the canals in the hands of the rail- 
way company for the years 1889-92 was £36,131. The 


new company can at any time get rid of the partnership | 


with the railway company by paying off the shares to be | 
| can be obtained, but that the promoters having failed to 


held by it at par; but so long as it remains owner 
of these the railway interest is to have a strong repre- 
sentation on the board of directors. There is a provision, 
however, for arbitration in case the railway directors 
differ from the others in the management of the canal. 


No fresh departure of importance in the management | 
or constructive works of English canals has taken place. | 
The new rates and tolls laid down by the Board of | 
Trade at the instigation of the traders, and after- | 
wards confirmed by Parliament, with certain modifica- | 


tions, will greatly cripple the resources of most of 
these undertakings, unless a very considerable in- 
crease of traffic takes place. The loss of income 
from diminished tolls will fall most heavily on those 
canals whose managers have been the most energetic in 


rendering them effective as competitors with the rail- | 


ways. It seems very inconsistent, after all that has 
been said and done with a view to reviving canal traffic 
withir the last few years, that the Legislature should 
now step in and cripple these undertakings by lowering 
tolls which had been settled on commercial principles in 
face of severe competition with adjacent railways. The 
result in many cases can only be that works of improve- 
ment which are necessary for the proper development of 
these waterways must now be indefinitely postponed. 

Abroad, with the exception of the opening of the free 
harbour at Copenhagen, of which a full account has been 
given in a previous number, no works of great interest 
have been either commenced or finished. 

The improvement of the Lower Seine, which has 
been so long under consideration, and which was 
brought before the Chamber of Deputies seven years 
ago, and for which so many schemes have been 
devised, appears likely at last to receive the sanction 
of the Legislature, the urgency of the matter being 
admitted to be indisputable. Havre has great natural 
facilities, but while other ports have been adapted to 
the increasing demands of navigation, this port has 
been at a standstill, and has now only about 244ft. 
over the deepest dock sill at spring tides, and 16}ft. 
at low neaps. While Manchester has spent £16,000,000, 
over the Ship Canal, and 20 millions has been spent 
on the various docks on the Thames, nearly 7 millions at 
Hamburgh, 103 millions at Rotterdam and Amsterdam, 
and 63 millions at Antwerp, Havre has been waiting for 
the decision of the Government as to what should be 
done to improve the Lower Seine. Meantime, while the 
expenditure at other ports has produced an increase 
during the past twenty-five years of 400 per cent. in the ton- 
nage of Rotterdam and Amsterdam, 600 per cent. at 
Hamburgh and 700 percent. for Antwerp, the laissez faire 
system at Havre has led to an increase of only 100 
per cent. The works that are now likely to be taken in 
hand are considerably modified from the original pro- 
posal, and are, for Havre, the construction of an outer 
port of 175 acres, with an opening to the west, and the 
dredging of the interior and exterior of this port, to so as 
to give a depth of 323ft. at low neap tides; the 
construction of a new lock 740ft. long, and 99ft. wide, 
with 32ft. on the sill at neap tides, affording a more 
direct entrance to the deep water docks; together with 
works for the protection of the lighthouse at La Héve. 
For the improvement of the Lower Seine, the deepening 
of the channel above Quillebeuf, the extension of the 
training walls as far as Honfleur, and other minor works. 
These works it is expected will give a depth of 28ft. in 
the channel at high water of the lewest tides. The esti- 


Havre. Another scheme which hasattracted a great deal of 
attention in France during the past year is the proposed 
canal ‘‘ des deux mers,” for connecting the Atlantic and 
the Mediterranean, and saving the passage round by 
Gibraltar. Notwithstanding the adverse reports of former 
commissions, the project has been so persistently pressed 
on the Government that they have at last yielded so far 
as to issue another commission to inquire into its feasibi- 
lity. A full account of the proposed scheme has been given 
in THE ENGINEER. 

In connection with the Suez Canal, this year will be 
noted as the twenty-fifth anniversary of its opening, and 
for the death of Ferdinand de Lesseps, the promoter of 
the scheme. The traffic on this canal has steadily in- 
creased from 654,915 in 1870, the first complete year, 
to 103 million tons last year. The work of widening and 
deepening the waterway so as to give 30ft. of water is 
being proceeded with. 

The Panama Canal remains in the same condition as 
last year. Some attempt has been made to form a 
syndicate in France, with the view of reviving the scheme 
and going on with the works, but the large amount of 
capital required for this, and the great physical difficulties 
yet remaining to be overcome, present obstacles which 
do not appear at all favourable to the completion of the 
undertaking. A staff of engineers has been sent out to 
make a survey and borings of the Isthmus in order to 
ascertain the nature of the soil. Until this survey has 
been completed and submitted toa technical commission 
no decision will be come to as to whether the enterprise 
shall be proceeded with or abandoned. 

The Nicaragua Canal also remains without any further 
progress being made. Two Bills are now before the 
American Congress and Senate respectively, for the 
purpose of authorising the State to guarantee the interest 
on £25,000,000, the consideration being that the United 
States shall for ever control the canal. The chairman of 
the Reorganisation scheme has also recently been in this 
country for the purpose of organising a European com- 
bination and creating a joint ownership of the canal, and 
claims to have met with satisfactory promises of financial 
support in London. 

The Chicnecto ship railway, for conveying ships across 
the isthmus connecting Nova Scotia and New Brunswick, 
is another undertaking which has failed to obtain the 
financial support required to complete it. There is a 





| The works are now in a half-finished state. The track 


rumour that an English contractor is ready to complete 
the works already commenced, if a contribution promised 
under certain conditions by the Canadian Government 


comply with these conditions within the stipulated time, 
there is a difficulty in getting the concession renewed. 


for the railway has been cleared and rails partially laid 
over about half the total length of 18 miles. The founda- 
tions of the dock walls for receiving the vessels to be 
transported are put in, and the engine houses and machi- 
nery for raising the vessels are completed, but a large 
amount of money will be required to finish the works. 

The lock for the Canadian Ship Canal at Sault St. Marie 
has been practically completed during the year, and the 
first vessel has passed through. The further works 
required in deepening the waterways and adapting them 
for the passage of ocean-going vessels, between the 
Great Lakes and the St. Lawrence, is being proceeded with. 
For this purpose a new loan of half a million has just 
been raised in this country by the Canadian Government. 
The work has been carried out more as an Imperial than 
a commercial necessity, and for the purpose of drawing 
the traffic from the lakes to the St. Lawrence without 
passing through the existing lock and canal, which is 
situated on American territory, and where boats navigating 
Canadian waters are charged extra dues. The Sault 
St. Marie Canal, although only openfor about seven months 
in the year, passes through it upwards of 10 millions of 
tons of shipping, or as much as passes through the Suez 
Canal. The number of vessels is, however, four times as 
many. 

The Corinth Ship Canal has not yet succeeded in over- 
coming the prejudice which many captains have against 
its use, or been successful in attracting a remunerative 
trafic. The great height of the banks of the canal, 
which in some places rise 800ft., are subject to frequent 
landslips; a stropg current exists, which runs with a 
velocity of four miles an hour; and there is the fear of 
vessels rubbing against the stone sides. The canal is 
now lighted throughout by electricity. 

The works of the Baltic Canal have been vigorously 
pushed forward, and although some delay must occur from 


earthwork, itis fully expected that the canal will be ready 
for the passage of large vessels by next June or July. The 
water has already been let into the sluices at Holtenau to 
a depth of 30ft., and to a limited extent at the other end. 
The work has been eight years in progress, the commence- 
ment having been made in 1887. 

In Holland the report of the Commission to inquire 
into the various schemes which have been projected for 
the enclosure of the Zuyder Zee has been issued during 
the year. The report states that the enclosure is 
feasible, both from an engineering and financial point of 
view, but advises that it should be done by three separate 
enclosures, leaving the central part open; that the cost 
would be about 16 millions, the area of land enclosed 
700 square miles, and the time for completion twenty- 
four years. A descriptive account of the Zuyder Zee, 
with an illustration, was given in THz ENGINEER of 
June Ist. 


ELECTRICAL ENGINEERING. 


The past year will not be remembered as a period 
during which many new and startling discoveries have 
been made in the domain of electrical science, but rather 
for the steady advances in the application of electrical 
energy to practical uses. While, formerly, the manu- 
facture of electrical apparatus was in the hands of 


several rather serious slips which have taken place in the | a 


———— 


creased in importance, until it has become worthy of the 
name of electrical engineering. Until recently considered 
a distinct branch of engineering, it is now clearly seen to 
be so closely allied with mechanical engineering that jt 
was practically impossible to separate the two, and to. 
day we find the great engineering firms undertaking the 
construction of complete plants for the generation of 
electrical energy. Formerly, electrical apparatus was 
roughly made by persons lacking in true mechanica] 
training, now the work is carried out under trained super. 
vision, and the electrical efficiency of a piece of apparatus 
is even better known and more easily tested than the 
mechanical efliciency of a steam engine. 

The most important application of electrical energy in 
this country is, without doubt, that of electric lighting, 
and the constant increase in the number of towns sup- 
plied with this means of illumination is a sure sign of its 
superior advantages. The cost of the production of the 
electric current has formed a specialstudy for some eminent 
engineers, and the friendly rivalry between supply com- 
panies has reduced the cost considerably. The cost of 
electricity to the consumer is as yet usually greater than 
that of gas, but persons are not as a rule satisfied to obtain 
the same candle-power from the former source as they 
previously had from the latter. The dread of a falling off 
in gas consumption has led to great improvements in the 
methods of burning coal gas, and the invention of Auer 
von Welsbach, known as the incandescent gas light, is 
doubtless lessening the spread of electric illumination to a 
considerable extent. 

While the areas to be supplied with current by the 
companies were relatively small, direct current at com- 
paratively low pressures could be used with fair 
economy, but as these areas have increased rapidly it has 
become necessary to seek other methods. In the metro. 
polis one of the chief difficulties experienced by the 
supply companies is to avoid causing vibration. So far 
the generating stations have been comparatively small, 
and situated as they are in densely populated districts, it 
is scarcely to be wondered that the difficulties have been 
great. A metropolitan company has been experimenting 
with the Parsons’ steam turbine, with a view to the 
reduction of vibration, but as yet no definite decision 
has been arrived at. One of the most recently built 
stations, that in Carnaby-street, is situated upon a plot 
surrounded by streets, the site being chosen to avoid. 
causing a nuisance to neighbouring owners. In the 
future it is probable that the generating stations will be 
placed outside the most densely populated area, and in 
that case it will be necessary to supply electricity at high 
potential. The past year has shown how dangerous this 
may be if the cables are not carefully laid down and fre- 
quently tested. 

The street accident at Bournemouth, by which a horse 
was killed, the four serious explosions within six weeks 
in Glasgow, and the various accidents in the city of 
London, at St. Paul’s- churchyard, Ludgate - hill, and 
Cannon-street, in the last of which a horse was killed, 
and various persons injured, and the recent explosion 
near Euston-road on the mains of the St. Pancras 
Vestry have clearly shown that some further means 
must be adopted for securing the safety of the 
public. It appears to be proved that if a leak occur 
on a high tension main, there may be produced a differ- 
ence of potential on the surface of the ground 
between two points about 4ft. apart sufficient to cause a 
current strong enough to kill a horse. The collection of 
coal gas in the electric conduits has been proved, and 
the explosions which have occurred from time to 
time are undoubtedly caused by an explosive mixture 
of coal gas and air being fired by an electric spark. 
During the present year we shall doubtless see special 
attention directed to methods of thoroughly ventilating 
the conduits, for it appears almost impossible to stop 
the constant leakage of coal gas which takes place 
in the streets of the metropolis. After some consider- 
able experience with alternate current machines it has 
been found desirable to advise the running of one type of 
alternator solely for feeding separate circuits, as diffi- 
culties appeared to have ensued in parallel working. 

Electric traction seems to make slow progress in the 
United Kingdom so far as street traffic is concerned. 
The Leeds electric tramway has given satisfaction, and 
it is proposed that the system should be continued into 
the centre of the city, but so far objections to the over- 
head wire have prevented the project from being carried 
out. The conduit system has been successful at Black- 
pool and elsewhere, but the initial cost of construction 
appears to deter companies from taking the matter up; 

Eicush there can be no doubt that the overhead system 
will not be permitted in crowded thoroughfares. One 
conduit system is said to have worked well during last 
winter on the Rock Creek Railway in Washington, 
U.S.A., and to have given better results during last winter, 
when the ground was covered with snow and slush, than 
even the overhead lines. The various closed conduit 
systems which have been before the public in London 
and elsewhere appear as yet to have met with no practi- 
cal success. The great and fatal objection to present 
systems of electric street car work is the leakage from 
the rail return. This feature comes every year into 
greater prominence ; water and gas pipes and the lead 
coverings of telephone cables are eaten away by electro- 
lysis, and great trouble has been found in Brooklyn, 
Cleveland, Louisville, and Cincinnati, U.S.A., while in 
Peoria, Ill., the water company has declined responsibility 
for the safety of its own mains. In Boston a person 
obtained 25 ampéres at a potential of 8 volts, by merely 
connecting two wires to different pipes which entered his 
building. In this country, therefore, it is probable that 
metallic insulated returns may become compulsory, or 
that vastly superior methods of bonding the rails when 
used as the return circuit will have to be employed. 
Electric traction on street lines appears to have a power- 
ful rival in the oil engine and in the gas engine working 
with compressed gas, as used experimentally on the 








mated cost is £600,000 for the Seine, and £1,100,000 for 


opticians and instrument makers, it has gradually in- 
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The Board of Trade has issued regulations for the 
working of electrical tramways, and precautions are 
required to be taken which will prevent the large leakage 
currents, causing pitting of adjoining pipes and other 
metallic bodies. This year it is probable that we shall 
see the system of light railways for the rural districts 
receive increased attention, and no doubt electricity will 
in many cases be found to be the most economical form 
of energy. Electric traction upon common roads makes 
very slow progress. We have seen a solitary example 
fitfally running in the streets of the metropolis from time 
to time—a parcel van one season, an omnibus the next— 
either with or without pneumatic tires, but no serious 
attempt has yet been made to deal with the matter upon 
commercial lines. At the recent trials of self-moving 
carriages in France, no electrical vehicle put in an 
appearance, although two at least were entered as com- 
petitors. Until accumulators are made very much 
lighter and more easy of maintenance, we believe 
little will be done in this direction. Secondary batteries 
of the chloride type are stated to continue to give 
satisfactory results upon the St. Denis tramways in 
Paris, and they are being partially used upon the 
Douglas and Laxey electric tramway in the Isle of Man; 
the latter line is, however, worked upon the overhead 
system, batteries being only an auxiliary. The friction 
upon the rails, is however, so much less than upon the 
surface of ordinary roads, that the successful use of 
secondary batteries upon tramways would not necessarily 
prove that they could be commercially employed for 
road carriages. The French trials appeared to prove 
conclusively that at present the gasoline motor is the 
most economical for the purpose. One point which is 
worthy of special attention in all questions of traction 
is the production of a good variable speed gear, which 
will enable the motor to be worked at a constant speed, 
while the speed of the driving wheels can readily be 
changed within wide limits. One or two forms of gear 
have been brought out during the past year, and we 
shall look with interest for the results obtained with them 
in practice. 

Passing now from street car service to railway service, 
we find that the satisfactory working of the City and 
South London line and the Liverpool overhead line has 
given rise to a number of projects, of which, perhaps, the 
most important are the Charing Cross and Hampstead 
Underground Electric Railway, which will greatly facili- 
tate traffic across London, and the Waterloo and City 
Railway, for which the work is rapidly progressing. The 
successful application of electrical energy for many pur- 
poses has apparently led some minds into thinking that 
the transformation of mechanical into electrical energy 
is in itself an advantage, hence we have seen the produc- 
tion of the Heilmann locomotive, in which quite unneces- 
sary complication and needless transformation of energy 
are brought about. During the present year we are to see 
still larger locomotives built upon the same pattern; 
while an American has gone so far as to use a gas engine 
instead of a steam engine, leaving the rest of his design 
similar to that of Mr. Heilmann. The narrowness of the 
ordinary gauge possibly renders it difficult to build steam 
engines of sufficient power to pull the heaviest trains which 
may be used; but the solution of the problem does not 
seem likely to be facilitated in the way alluded to. 

High-speed traction has for a long time attracted 
attention, but during the past year several curious 
projects have been brought out. The Lartigue system 
has been taken up by one inventor, and an attempt made 
to introduce it for speeds of 100 miles per hour; the 
effect of centrifugal force upon the carriages in rounding 
curves seems, however, to have been neglected to a great 
extent in the calculations. The subject of light railways 
has come to the front, and it is hoped that as a result of 
the Board of Trade Conference on the subject more 
facilities will be given for the use of electrical traction. 
In hilly districts the Telpher line would appear to be the 
most suitable; and the successful working of the Devil’s 
Dyke railway at Brighton should encourage the use of 
wire rope systems. 

Electric brakes have not yet come into use to the 
extent which might have been expected. Some years 
ago a disc brake was brought out and used upon the 
rolling stock of a Russian railway; but no use has, so far 
as we are aware, been made of the system in this 
country. A somewhat similar brake has been introduced 
in the United States during the past year by Mr. Sperry, 
but the brake ring has an opening in it, and the surfaces 
of the parts between which rubbing occurs are lubricated 
with graphite, which is said to give better results. A shoe 
brake ‘with a coil upon it, designed by Mr. Van Depoele, 
appears to have had some few applications. The system 
of canal boat haulage by electricity has been put into 
practical use upon the Erie Canal in the United States, 
_ the Bovet system continues to be employed upon the 

eine. 

Many persons hoped that as soon as the public supply 
of electricity became well established, a great demand 
would arise for the supply of electric energy to actuate 
motors, but so far this appears to have been hardly 
realised in London. In the neighbourhood of Fleet-street 
there should be a.demand; and the (lobe newspaper 
now uses the power to drive its eight Linotype composing 
machines, while the Pall Mall Gazette is entirely printed 
by electricity. The problem of driving machinery in 
large workshops by electric motors appears to have 
received a good deal of attention, and some time ago very 
favourable reports were given as to the working of the 
system in the Small Arms Factory at Herstal, in Belgium, 
and since then the works of Messrs. Siemens Brothers, 
those of the Electric Construction Corporation at Wolver- 
hampton, and Messrs. Henley’s Telegraph Works, have 
been fitted up in this way. Each special case must be 
considered upon its own merits; where the machinery is 
collected together close to the generating plant, there 
seems little economy to be obtained by the substitution of 
electric motors for the shafting ; in fact, Professor Ken- 
nedy has recently put the question very briefly by stating 





that, so long as the losses in the shafting and transmission 
do not exceed 25 per cent., nothing can be gained by 
substituting electric motors. Passing from the smaller 
installations to that of the Cataract Company in the 
United States, it remains to be seen whether it will be 
found economical to use power in Buffalo generated at 
Niagara. This will be the greatest power plant in the 
world; the amount of money spent upon professional advice 
has been very great,and some very acrimonious discussions 
have taken place as to who is the real author of the 
designs which have been approved. The past year has 
seen the inauguration of the first three-phase power 
transmission plant in the United States at Redlands, 
Cal., by the General Electric Company. Electriccranes 
are coming rapidly into use, and where current can be 
obtained from a public supply company the working 
expenses are much less than with steam cranes. In the 
case of timber yards there is not much risk of fire, and, 
therefore, the insurance rates are lower. On the new 
Wembley Tower electric cranes have been used for the 
erection of the structure, but work appears to progress 
very slowly there so far. 

The electric light is being used more largely in coal 
mines, and during the past year the Jeffrey’s coal-cutting 
machine has been introduced into this country from the 
United States, where it is well known, and put to work at 
the Cannock and Rugeley Colliery. The machine will 
be a competitor with the various types of British 
machines which have already been brought into use. 

The Antwerp Exhibition was one of the attractions of 
the year, but there was, on the whole, very little novel in 
electrical engineering to be seen there. Perhaps the 
most interesting feature in Antwerp from our point of 
view was the new hydro-electric installation designed by 
the late Professor van Rysselberghe. In this system the 
whole of the long-distance transmission of power is 
effected by means of high-pressure water, and therefore 
hydraulic and electric energy can be supplied by the 
same company. Time will show whether the combina- 
tion will be a successful one. The Brussels electric light 
station was also opened, and is one of those where slow 
speed engines are made use of. 

Much interest has been shown in the subject of the 
connection of lighthouses by means of the telegraph with 
the nearest point on the shore, and the Commission 
appointed to inquire into the subject has recommended 
that certain lighthouses should be connected, but until 
further experience has been gained hesitates to ad- 
vise the connection of lightships. The latter work 
will doubtless follow in due time, and would probably 
enable many lives to be saved. In the domain of science 
the German Reichsanstalt has done valuable work in 
introducing a new photometric standard, which is the 
light given out by a square centimetre of platinum heated 
by an electric current to a fixed temperature to be deter- 
mined by means of a bolometer and an absorption vessel. 
Professor J. J. Thomson has been devoting special atten- 
tion to the electric discharge through gases, and to the 
effect produced upon such discharge by the presence of a 
magnetic field. 

Several new electrical instruments have recently been 
brought out. The telautograph, a specimen of which was 
exhibited at the Chicago Exhibition, has, during the past 
year, been used experimentally to transmit messages from 
St. Margaret’s Bay to the General Post-oflice in London, 
the time chosen being Sunday, when little use was being 
made of the line. The results obtained were stated to be 
satisfactory. Edison’s kinetoscope and kinetograph are 
probably the most recent additions to the science in this 
direction. It is possible that before long we may see 
a machine produced which will consist of a phonograph 
and automatic typewriter, so that a letter may be 
dictated and produced. At present the phonograph is 
used in commercial circles, letters being dictated into it 
by the principal and left to the typewriter. The new 
Cowper-Coles system of electro-zincing is claimed to be 
greatly superior to the old dipping process, as the zinc 
does not peel off so readily and the wire is not injured 
by overheating. 

The electric treatment of sewage and garbage has 
been put forward as the most satisfactory for disinfecting 
purposes, while the Hermite process has been used at 
Havre, and, during the past year, at Worthing also. 
Whether it will prove a financial success remains to be 
seen, and the reports given by experts have differed 
considerably, but its adoption has been determined 
upon in Ipswich, and in a town in South Wales. 
Signalling by the electric light has received the attention 
of various inventors, and incandescent lamps have been 
fixed to a mast by an American inventor, and an instru- 
ment called the telephotos produced, upon which the 
Morse code is used for flash signalling; while another 
inventor places a group of lamps inside a captive balloon 
and the signals are seen through the balloon itself. 
Bleaching paper pulp is now carried out by electricity, 
and also the tempering of wire. During the past 
autumn the public have been greatly annoyed by the use 
of public monuments as backgrounds for electric adver- 
tising, and we trust that the present year will see measures 
taken to put a stop to this nuisance. An electric log 
has been brought out by Admiral Fleuriais, and has been 
adopted for certain vessels in the French navy ; while M. 
Bersier, also a French naval officer, has invented a self- 
steering compass which dispenses with' the man at the 
wheel, and this also has been put into practical use. 

The Groth process of tanning by electricity has now 
been put into commercial use in Switzerland, but does 
not appear to have been adopted more than experiment- 
ally in this country. Organs are played by means of 
electrical attachments, and the system has been adopted 
in at least one church in the metropolis. Mr. Preece has 
been experimenting upon the possibility of signalling 
through space by electricity, and at Kilbrannan Sound, 
Isle of Arran, obtained satisfactory results. Cooking by 
electricity continues to make some progress, and this 
form of energy is also now used for the regulation of the 
heat in incubators; while water is heated at Owens 





College, Manchester, by a coil of wire for the purpose of 
testing clinical and other thermometers. The production 
of caustic soda by electrolysis appears to be assuming 
commercial proportions. 

The quackery of the electric doctors has recently 
received some very rough treatment, and the general 
public appear to have been awakened to the charlatanism 
practised upon them; but it seems now that the legiti- 
mate use of electricity in medicine by properly qualified 
persons has also fallen into disrepute, and at present very 
little use is being made of it inside or outside the 
hospitals. A testimonial was got up to aid Mr. H. 
Newman Lawrence to emigrate to the United States, as 
he had spent a great deal of time and labour upon the 
subject, but found no scope for practice in this country. 
The present year may possibly see some practical applica- 
tion of the extremely high potential alternating currents 
which are being so carefully studied by M. Tesla and a 
great many other electricians, and the efficiency of 
electric light producing plants might then be much 
higher than at present. 


SANITARY ENGINEERING. 


The best mode of dealing with the sewage of towns is 
a problem very much affected by local circumstances. 
Thus the treatment of the London sewage is peculiar as 
affording a valuable example to towns where the effluent 
has no connection with the water supply, though it may 
be true that even in the extreme case, where the water 
supply has to be considered, the principles which have 
been developed in connection with the treatment of the 
metropolitan sewage are not without practical import- 
ance. Soto deal with the sewage of London as to pre- 
vent it from becoming a public nuisance is a gigantic 
task, and affords a useful lesson to the sanitary engineer. 
We have only to look back a few years in order to find 
a record of the deplorable state of the Thames at that 
time, owing to the discharge from the main drainage out- 
falls. Neither can it be said that the report of the Royal 
Commission under Lord Bramwell afforded any real help 
towards the carrying out of a remedy. The plan pro- 
posed by that Commission was extravagantly costly, and 
could only be justified qn the assumption that the dis- 
charge from the metropolitan sewage works was to enter 
into a part of the river like that which lay above Tedding- 
ton, and which furnished the drinking supply of the popula- 
tion. For alluseful purposes Lord Bramwell’s Commission 
might as well never have sat. Practical measures were 
wanted, and these were worked out by such men as 
Dr. Dupré, Mr. Dibdin, ‘and Sir Joseph Bazalgette. 
There were scientific men like the late Dr. Tidy, wholaughed 
at the process that was being employed. A statesman like 
Lord Salisbury could indulge in covert sarcasm con- 
cerning the chemical materials. The press generally 
ridiculed the matter, and compared the chemical dose to 
a pinch of snuff. The Metropolitan Board itself, under 
whose auspices the scheme was prepared, were half 
ashamed of it. After all, the project works out so well 
that the County Council claim the credit of it, and speak 
as if the plans were all their own. Credit may be given 
to the Council for not trying to upset all that was done 
before they succeeded to the enterprise. They have gone 
forward on the lines which they found already laid, and 
it has conducted them to a successful issue. That the 
plan may be improved upon we will readily admit. 
According to the teachings of Baron Leibig, we are now 
disposing of the London sewage in a manner which is a 
cruel impoverishment of the land, such as tends to the 
lessening of the national wealth. But it is possible to 
throw away money, as well as to sacrifice the fertilising 
ingredients which enter the London sewers, and the ques- 
tion resolves itself into a financial balance sheet, in which 
we might show a large manurial revenue, but a still larger 
expenditure on the same account. The shade of Leibig 
might be satisfied with such a result, but the genius of a 
Rothschild and the logic of a Ricardo would denounce it. 

The chemical treatment of the London sewage at the 
Barking and Crossness outfalls, and the yearly removal 
of more than 2,000,000 tons of sludge, deposited in the 
German Ocean by a squadron of ships designed for the 
purpose, are operations which have caused the disappear- 
ance of the black and offensive mud-banks which once 
disfigured the Thames below Woolwich and interfered 
with the navigation. During the burning summer of 1893 
not a single complaint was received by the County 
Council as to the state of the river. A number of shrimp- 
boats were actively employed in the lower part of Long 
Reach; shrimps and whitebait were caught at Purfleet 
and Erith, and the latter delicacies have recently been 
found as high up as Woolwich; while dace and other 
fresh-water fish have frequented the river at Greenwich. 
Last June a sturgeon weighing 2801b. was taken from 
the Thames near Erith, and presented to the Lord Mayor. 
These indications of restored purity are accompanied by 
an entire and most satisfactory change in the appearance 
of the foreshore. These results have been accomplished 
while the volume of sewage to be dealt with has exceeded 
68,000 million gallons in the year, out of which the 
2,000,000 tons of sludge have been extracted and sent to sea. 
The materials used for the treatment of the sewage consisted 
of 19,000 tons of lime, and 4000 tons of proto-sulphate of 
iron. The volume of sewage is now so large that the 
familiar rule by which it was formerly reckoned that a 
grain per gallon became ten tons per day has to be 
altered, the daily aggregate due to the grain per gallon 
being very nearly twelve tons, the discharge of sewage being 
187 million gallons. This quantity is the daily average 
for 1893-94, in which year the daily average volume of 
water supplied by the metropolitan companies was very 
nearly 192 million gallons. But a certain portion of this 
supply went into drainage areas outside the metropolitan 
boundary. Yet it might have been thought thatthe rain- 
fall would have compensated for this. One of the most 
remarkable discoveries connected with the metropolitan 
sewers, and one which may possibly be repeated elsewhere 
has been the result arrived at by Mr. J. Parry Laws 
rendering it probable that the micro-organisms in sewer 
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air are derived exclusively from the fresh air which 
gains access to the sewer by ventilation. Anything 
more contrary to previously accepted notions could 
scarcely be conceived. But there is the fact that the 
micro-organisms of sewer air are almost invariably less 
in number than the micro-organisms to be found in ex- 
ternal air at the same time and in the same vicinity. 
Also the micro-organisms of sewer air are related to those 
of fresh air, and not to those of sewage. The 
phenomenon is very much of a puzzle, and perhaps 
admits of further explanation. Certainly there is some- 
thing in sewer air which renders it an undesirable 
ingredient in the atmosphere of a dwelling. It is 
admitted that there are microbes peculiar to sewage, and 
we may conclude that these are of a virulent character. 
As a further complication of the problem, we have the 
statement that Dr. Petri has not found a single organism 
in a hundred litres of air taken from a sewer in Berlin, 
while an equal quantity of air taken from another sewer 
in that city has only been found to contain one bacterium 
and three moulds. It would seem that the microbes 
object to the sewers, and prefer the fresh air. 

The electrical treatment of sewage by the Hermite 
process has attracted further attention during the past 
year. M. Hermite performs his wonders with electro- 
lysed sea water. But Mr. Webster purified the sewage by 
the direct application of the electric current, and also 
produced a perfect disinfectant from the sewage itself. 
Mr. Webster’s process proved expensive, and possibly 
the same difficulty will stand in the way of the Hermite 
system. But any mode of treating sewage seems to be 
costly, the only difference being one of degree. The old 
A BC process still survives. It has been in operation 
for five years at Kingston-on-Thames, and the Corpora- 
tion are so well satisfied that they have renewed their 
contract with the company for a further term of five 
years. The real business risk of the undertaking rests 
with the company, but the chairman asserts that their 
operations at Kingston-on-Thames have been carried out 
‘“‘with unvarying success.” The company, some months 
ago, made a proposition in writing to the London County 
Council, but nothing seems to have ensued from it. 
The A BC people produced a splendid efiluent at Cross- 
ness some years ago, but after a trial of a few 
months the Metropolitan Board summarily stopped the 
proceedings and ousted the company. A parliamentary 
return was issued last autumn, showing the districts in 
England and Wales where the sewage was treated by 
precipitation, and stating whether the precipitate was of 
a saleable value. The universal testimony, unless we 
except the Native Guano Company, was to the effect that 
precipitation yielded nothing that was profitable. In a 
few cases there was scme expectation of financial 
success, but nothing of the kind had been realised. Early 
in the year we described the extensive sewage works by 
which the Corporation of Glasgow are proceeding to 
purify the sewage of their city, commencing with the 
treatment of 10,000,000 gallons per day. The method 
adopted is a combination of chemical treatment and 
filtration, an extensive range of filter beds being em- 
ployed for the latter purpose. The chemical process 
consists in the use of sulphate of alumina and milk of 
lime. The sludge is compressed and applied as manure 
to the Corporation farms. Sewage irrigation has lately 
been the subject of complaint on the part of the Surrey 
County Council, in respect to the farm belonging to the War 
Office at Aldershot, the Medical Officer to the Council re- 
porting that the land was reduced to the condition of a 
‘* sewage marsh.” Ofcourse this is simply bad management. 
The agricultural use of sewage is the very best that can 
be proposed for it, but requires a suitable site and intel- 
ligent care. 


WATER SUPPLY. 


Growing interest attaches to the subject of the Metro- 
politan Water Supply, and the question even travels 
beyond the limits naturally belonging to it, owing to the 
bearing which it has on the security attaching to invest- 
ments based on Acts of Parliament. The position of the 
London water companies is assailed in a manner which 
cannot do less than excite the apprehensions of capitalists, 
as possibly issuing in a precedent adverse to the incep- 
tion of joint stock enterprise. The attitude of Parliament 
with relation to an aggregate of more than thirty 
millions of invested capital will be watched with anxiety, 
though the policy of the Legislature in the past year 
respecting the London water companies has been some- 
what reassuring. But a contest is now impending which 
threatens to assume extraordinary magnitude and costli- 
ness. Something different might have been expected. 
In the autumn of 1893 the report of the Royal 
Commission, of which Lord Balfour of Burleigh was 
chairman, made its appearance, and pronounced so 
satisfactory a verdict on the water supply of the 
metropolis, and the resources contained in the water- 
sheds of the Thames and the Lea, that it seemed as 
if the whole question was fairly laid at rest, except 
that certain extensions of the existing works were indi- 
cated, so as to provide an adequate supply for a rapidly- 
increasing population. But the report appears to have 
had no effect whatever in a quarter where it ought to 
have commanded the greatest respect. The County 
Council asked for the inquiry to be undertaken, but when 
the result appeared they refused to be bound by it. 
Instead of relying on the sources near at hand, for at 
least forty years to come, as advised by the Commission, 
the Council proceeded to bring forward the London 
Water Bill of 1894, by which they were to be enabled tc 
seek some distant but undefined source for the supply of 
water to the metropolis. The powers sought by the Bill 
were avowedly “of a general character, specific and 
detailed plans being left for subsequent preparation.” 
But the proposals were so ‘“ general,” that the Examiner 
on Standing Orders in the House of Commons came to 
the conclusion that the financial possibilities under the 
Bill went beyond the bounds of the statutory notice. 
Before the Bill reached the Standing Orders Committee 


of the House, the Council saw fit to withdraw it, with 
the promise of preparing a definite scheme, with all the 
necessary details, to be laid before Parliament in the 
session of 1895. But the task is not yet finished, and the 
scheme stands over to the session of 1896. 

There is little doubt that the London Water Bill 
which subsided in the past session was intended as a 
foil against the Bills of three of the metropolitan com- 
panies, by which a considerable extension of works was 
either proposed or clearly intended. In two of the Bills 
the works were distinctly specified. The East London 
Company asked for power to raise £500,000, in order to 
construct two additional reservoirs of considerable size, 
to enlarge another, and to carry out various “nee 
works. In connection with the Thames, the Southwar. 
and Vauxhall Company had a still larger project, in 
which it required an increase of capital to the extent 
of £750,000. The West Middlesex Company desired to 
raise £500,000, and it was shown that this was necessary, 
in order to secure an adequate amount of storage and 
means of distribution. A very large aggregate of capital 
was thus demanded, and the County Council, true to 
their own policy of ousting the water companies used all 
possible influence with the Government and the House 
of Commons to overthrow the measures. The East 
London Bill was the first to come on for a second 
reading, and was carried by the narrow majority 
of one, the ayes being 228 and the noes 227. What may 
be considered a serious crisis in relation to the metro- 
politan water supply was thus averted. The East London 
Bill had appeared in the previous session, and been 
rejected. Had it been again thrown out on the second 
reading, the other Bills must have shared the same fate ; 
and it might have been said that the doom of the London 
Water Companies was sealed. As it was, these three 
Bills passed successfully through their several stages in 
the two Houses, and finally became Jaw. Such action on 
the part of the Legislature must be looked upon as signi- 
ficant. The companies are approved, and are enabled to 
go forward as if no County Council were in existence. All 
the eight companies are the better for the success of the 
three, and may also take some comfort from the new 
Thames Conservancy Act; which, while it lays upon 
them a heavier financial burden, yet recognises their 
importance by allowing them a representative at the 
Board. One vote may not count for much; but the one 
voice may yet be heard, and may speak to some effect. 

With the coming scheme of the London County 
Council for a metropolitan water supply « la Thirlmere, 
there is associated the doctrine that the existing water 
companies have no “monopoly” in the matter of the 
supply, and may be subjected to competition by Act of 
Parliament. This was the contention of Sir William 
Harcourt, when the Purchase Bill, brought in by the 
present Lord Cross, was undergoing discussion. A ques- 
tion. is thus raised which affects many enterprises in the 
United Kingdom. The decrees of Parliament may not be 
as the laws of the Medes and Persians, and yet it is supposed 
that so long as a company fulfils its own part of the 
compact, Parliament will not interfere to upset the bargain 
which itself has made. That the London water companies 
have already been interfered with somewhat seriously by 
the Legislature is undeniable, especially in the Act which 
has declared that, in levying the charge for water, 
“annual value” is to be interpreted as meaning 
“rateable value,’’ so far as London is concerned. 
Certainly this was not understood at first, and some 
of the companies have been made to lose heavily 
in consequence. But as the companies have hitherto 
fulfilled their obligations under their several Acts, 
they have no reason to expect competition. Yet it 
is threatened, and public money is being spent in order 
to give effect to the threat, though what benefit is to 
accrue to the public does not appear. But now comes 
the further question of purchase, the County Council 
having deposited eight Bills, by which they are to be 
empowered to buy up the undertakings of the several 
companies. Early in the past year the Council made a 
show of negotiating with the companies for the purpose 
of arranging terms; but as it was stipulated that ‘‘no 
monopoly right’’ on the part of the companies was to be 
recognised, the overtures from the Council were respect- 
fully declined. The question now has to be fought out 
over the eight Bills which the County Council have 
framed with a view to the purchase of the undertakings. 
Happily, the arbitrary character of the scheme thus 
pourtrayed is beginning to attract the attention which 
properly belongs to it. An agreement between the 
Council and the companies is clearly out of the reckoning, 
and if the Bills are to become law, purchase by arbitra- 
tion is the only solution to be contemplated. But, 
before arbitration commences, conditions are laid down 
which, if observed, will seriously prejudice the interests 
of the water companies, and if the companies are thus 
to be sacrificed, the question arises where the process is 
to stop. In the midst of these complications, the 
Lambeth and the Chelsea Companies have the courage 
—or asthe Progressive organ of the County Council con- 
siders it—the ‘‘ audacity ” to come forward, each with a 
Bill for the approaching session, proposing an increase of 
capital so as to provide for the extension of existing 
works. The Lambeth Company ask power to raise a 
further sum of £500,000, while the Chelsea Company will 
be content with £50,000. The City Commissioners of 
Sewers have given notice of a Bill, which appears to 
relate to asupply of water from their artesian well. 
Among the provincial incidents of the year, the open- 
ing of the Thirlmere Works for the supply of Manchester, 
an event which took place last October, marks the virtual 
consummation of a great engineering enterprise. Ten 
million gallons per day are thus gained to the water 
supply of this important centre of manufacturing 
industry, and the quantity can be increased to a daily 
volume of 50 million gallons in future years. The supply 
flows along an aqueduct nearly 100 miles in length, and 
all the leading features of the scheme are such as com- 








mand unqualified admiration. A full description of the 





works has appeared in our columns, with plans and illus. 
trations. The necessity of providing liberally for the 
water supply of towns—especially where there is a large 
and rapidly increasing population—has been exemplified 
by the recent experience of Leicester, which was reduced 
to great straits during the autumn, owing to an undue 
reliance on the flow of the springs, which happened 
to be seriously diminished by the drought of 1893 
and dry weather in part of 1894. Similar causes 
affected other places, and the restricted flow of the 
Lea was not without some embarrassment to the 
East London Company. Included in the water Acts 
of the past session affecting the provinces, we find 
authority granted to the Newcastle and Gateshead Com- 
any to raise further share capital to the extent of 
£500,000, the company at Consett obtaining similar 
power for the addition of £225,000 to its share capital. 
The Corporation at Cardiff received authority to raise 
£350,000 for the purposes of the water supply, of which 
amount they had already expended £183,000. The 
Gloucester Corporation were empowered to borrow 
£45,000 for the extension of their waterworks, and the 
Corporation of Neath were authorised to purchase the 
undertaking of the Neath Water Company, which they 
have since acquired at a cost of £46,000. The Corpora. 
tion are further empowered to borrow £25,000 for the 
purpose of extending the water supply, and for the pay- 
ment of costs. Other Acts authorise the raising of various 
sums in connection with waterworks, including £80,000 
on behalf of the Southend Company, and £52,000 in the 
case of the Abertillery Local Board. 

Among the more interesting schemes of water supply 
coming before Parliament in the ensuing session, are 
three which relate to the river Porter, or Little Don, and 
its tributaries. Barnsley, Dewsbury, and Rotherham are 
responsible for these projects, and determined opposition 
is certain to be offered by millowners and others. In 
Ireland the Bray Township Commissioners propose an 
improved water supply for the townships of Bray, 
Dalkey, Kingstown, and Blackrock. They also wish to 
purchase by agreement certain mains and water rights 
appe taining to the Corporation of Dublin. 

Both in the Colonies and abroad there is much activity 
in the construction of waterworks, and a large portion of 
the requisite capital proceeds from this country. Probably 
owing to the increased population in and about Jerusalem, 
partly consequent on the seemingly incongruous presence 
of a railway, the Turkish Government, if we may rely 
upon a statement which appeared in the autumn, are 
going to benefit the Holy City by reconstructing the 
water conduits dating from the days of Solomon, the 
works involving the formation of a tunnel about two 
miles in length. A singular incident is reported to have 
occurred at Briansk, in Russia, where an artesian well, 
which had been bored by the Arsenal authorities, yielded 
such an uncontrollable flood of water that the entire 
population demanded its speedy suppression. As an 
item of scientific interest, we may mention the produc- 
tion of a valuable volume by Professor Percy Frankland 
and Mrs. Percy Frankland, on ‘“ Micro-Organisms in 
Water.” 


GAS SUPPLY. 


The price of gas is a matter which appeals very directly 
to the interets of the public, and in these days, when 
the hitherto established illuminant finds two formidable 
competitors in the field in the shape of the electric 
light and petroleum, the companies—and even the local 
authorities who manufacture gas—throughout the king- 
dom, cannot do otherwise than feel the importance of 
making their commodity as cheap as possible. In the 
metropolis the vastness of the operations makes every 
penny in the tariff a momentous affair as represented by 
the total amount. The price of gas in London has 
fluctuated considerably from time to time, but the ten- 
dency during the past year has been clearly downward, 
though there is no immediate prospect of any further 
reduction. At the opening of the year the Gas Light 
and Coke Company was charging 3s. 1d. per 1000ft. 
for the supply of gas north of the Thames, and 2s, 5d. 
in the southern district. From Midsummer to September 
the price was 38s. in the north, and 2s, 4d. in the south. 
In the last quarter of the year the price north of the 
Thames was 2s. 10d., the price in the south remaining at 
2s. 4d. Throughout the year, as at other times, the 
price charged by this company to its customers 
south of the Thames was the same as that charged 
by the South Metropolitan. It is a statutory obli- 
gation laid upon the older company that in the area 
which they supply south of the Thames they shall 
not charge more than the price levied by the South 
Metropolitan Company. North of the Thames the 
Gas Light and Coke Company was under no such re- 
strictions; hence to maintain the revenue it makes a 
higher charge in the large northern district than in 
the comparatively small district over the water. 
Several years have passed away since this arrangement 
began, being brought about by the absorption of the 
London Gas Light Company into the Gas Light and 
Coke Company, an amalgamation to which the Board of 
Trade refused its approval unless the latter company 
agreed to be subject to the South Metropolitan Company's 
scale of charge. It might have been better if the older 
company, with its colossal district in the north, had 
handed over the southern district to the South Metropolitan 
Company, adding to its own territory simply that part of the 
London Gas Light district which lay north of the Thames. 
Still, the superior cheapness of the South Metropolitan 
gas would inall probability have raised much the same 
agitation that we see now, in which there is a vehement 
complaint on the northern side of the Thames at the higher 
charge for gas which prevails there as compared with 
the scale adoptedinthe south. The agitation during the past 
year nc in a deputation waiting upon the President 
of the Board of Trade, asking for an inquiry into the 
facts relative to the gas supply of the metropolis. The 








disparity between the northern and southern prices was 
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ly urged, and was the main point put forth. A 
ee 3 sixpence per 1000ft. in the pf for gas 
was said to represent an ae a of £300,000 per annum 
upon the consumers north of the Thames. But, as Mr. 
Bryce explained to the deputation, the Gas Light and 
Coke Company was acting within the limits of their 
statutory powers, so that neither the Board of Trade nor 
any other department of the Government could interfere 
in the matter. As for an inquiry into the facts of the 
case, the subjects which had been propounded for this 
purpose were 80 extensive that the task was too great 
to be undertaken, whether by the Board of Trade or a 
Select Committee. Nothing less than a parliamentary 
inquiry would meet thecase. Jor the present Mr. Bryce 
signified that the deputation had the utmost sympathy 
of his department, and their representations would 
receive ‘ very careful attention.” So the question rests, 
though it cannot be said the agitation is at anend. Prior 
to the deputation going before Mr. Bryce, the County 
Council asked for a Board of Trade inquiry, and also for 
a scientific investigation respecting the illuminating 
power of the gas, the use of photometers, ‘‘ and so on,” 
as the President remarked. Altogether it was ‘a very 
large question,” and Mr. Bryce did not know at the 
moment exactly what to do with it. Mixed motives are 
probably at work in the agitation, and we observe that at 
a conference of delegates from vestries and district 
boards, the chairman was candid enough to say: ‘‘ What 
they really desired was municipal control of the gas and 
water monopolies.’”’ But, according to Mr. Gecrge Livesey, 
it would require £50,000,000 to buy up the three London 
gas companies. A good many millions would doubtless 
be wanted to make a fair and equitable purchase. But 
there is the ugly decision of the House of Lords that, in 
the case of the tramway companies, there should be no 
consideration for past or future profits. As we have 
shown elsewhere, the County Council proceed on the same 
lines in their Bills for the purchase of the London water 
companies. 

Is gas to be superseded by the electric light ? If it is, 
the Gas Consumers’ Protection League and the County 
Council may well let the gas companies alone, and con- 
centrate their attention on the Board of Trade unit, and 
the problem of transformers under the footway. But is 
it possible for gas to be thus superseded, except at some 
very remote period? Even if gas went out as an illumi- 
nant, it has merits of another kind which ought to 
preserve its existence, though perhaps in a modified 
form. At the meeting of the Incorporated Gas Institute 
last summer, the prospects of the gas industry were set 
forth very hopefully in the presidential address delivered 
by Mr. John West. The electric light in general depends 
for its production on the energy existing in coal. So far 
it standgon the same footing as gas, but with certain 
disadvantages. We have no Niagara in England to 
furnish a cheap power for gigantic dynamos. 
Neither is the electric light accompanied by those 
residual products which are so profitable to the gas 
companies. According to Mr. West, gas ought to be 
three and a-half times cheaper than the electric light. 
Also for the transmission of power, gas ought to 


excel both electricity and steam. Yet it is 
a fact that the public are showing a_ great 
fondness for the electric light, and it has been 


shown in our columns that for some reason or other the 
consumption of gas has a tendency to diminish, especially 
in London. Birmingham affords another instance, and 
there are more. The fact may be partly accounted for by 
the great improvement in gas burners, enabling the con- 
sumer to get more light while his consumption of gas is 
lessened. But we might suppose that this would be 
counterbalanced by the increased use of gas for heating 
purposes and the working of engines. Certainly with 
regard to lighting power there has been a marvellous 
development in the mode of burning gas in recent years. 
One thing which ought to help the sale of gas is the ex- 
tended use of the “ penny-in-the-slot” system. This is 
really the cultivation of a hitherto neglected field, and 
is calculated to bring in a clear gain. The South Metro- 
politan Company has 20,000 slot meter customers, who 
burn in the aggregate 240 million cubic feet of 
gas per annum. The progress of the gas industry 
is shown in a striking manner ‘by the fact that in 
1832 the price of gas in London was 12s. per 1000ft. 
As recently as 1848—only three years before the 
Great Exhibition, the price was 6s. Mr. G. Livesey’s 
suggestion that gas could be sold at 2s. per 1000ft. if 
allowed to be of 15-candle power instead of 16-candles, 
is an idea which does not seem to recommend itself to 
the public; though to gas managers and engineers its 
adoption would doubtless be particularly welcome, as the 
standard would be much more easily complied with. Of 
course such a change would be a metropolitan affair at 
the outset; but, if adopted, would doubtless extend into 
the provinces. With the scientific burners which are 
now available, there is no doubt the light could be main- 
tained at the brilliancy of years ago, even with a gas of 
somewhat reduced quality. Butit is hardly safe to lower 
the existing standard. Another sphere assigned to gas, 
but one that would shut it out of the towns, is pro- 
pounded in a scheme whereby refuse coal in the colliery 
districts is to be made into gas, and applied to the pro- 
duction of electricity on the spot, the electricity to be 
distributed to the various centres of population, where 
it would be used to produce light and drive machinery. 
The deviser of this project has invented an apparatus 
which it is said enables “ producer gas” to be made from 
any sort of coal. 








FEDERATED INSTITUTION OF MINING ENGINEERS,—It has been 
arranged that the next general meeting of the members of this 
Institution will be held in Birmingham, on February 13th and 14th. 
As the mining industry of Birmingham is largely dependent upon 
the working of the canals for its commercial success, papers on the 
subject of ‘‘ Canal Navigation” will be read by Mr. J. A. Saner, 
of Northwich ; Mr. Lionel B. Fells, of Manchester; and by Mr. L. F. 
Vernon Harcourt, of London ; and Mr. E. D, Marten, of Wolver- 
hampton, and others are igyited. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


1895 opens with a surprise for the Midland iron and steel trades. 
I refer to the issue of circulars, dated January Ist, by several of 
the “list” houses reducing marked bars by 10s. perton. The 
firms who have taken this step include Messrs, William Barrons 
and Sons, of the Bloomfield Ironworks, Tipton, and Messrs, Philip 
Williams and Sons, of the Wednesbury Oak Ironworks, Tipton, 
and other firms will, it is expected, follow suit. The movement is 
regarded as foreshadowing a general reduction in marked iron at 
the ensuing quarterly tings. In addition to quietude of de- 
mand, another reason for the step is to be found in the fall which 
has occurred in all-mine Staffordshire pigs, which are down 
5s. per ton on the year, and 7s. 64. or 10s. on two years ago. 
Other descriptions of ‘‘ marked iron” go down in company with 
bars; thus whilst marked bars becomes £7, plates and sheets 
become £8 to £8 10s., hoops, angles and tees £7 10s., chain bars 
also £8 103., best tee iron £9, and best rivet iron £9. This is the 
first reduction in marked iron that has taken place for two years, 

In the Midland steel trade during 1894 the Staffordshire and 
Worcestershire steel works have had plenty of business, but in the 
matter of price they have had all they can do to bold their own against 
the North of England, Cleveland, and South Wales, The year bas 
been distinguished by the marked manuer in which engineers have 
given steel the preference over iron, particularly in constructive 
work, The steel trade has thus, in the matter of activity, pre- 
sented a marked contrast to the iron trade. New steel works ata 
cost of over £40,000 has been laid down by the Earl of 
Dadley’s Round Oak Company. The Staffordshire Steel and Ingot 
Iron Company have erected two new Siemens furnaces ; Meesrs, 
Kynoch have put down a Siemens-Martin plant ; and there have 
been other developments. The year opened with Bessemer blooms 
and billets imported from other districts quoted at £4 5s. to 
£4 7s. 6d. per ton upwards, Siemens qualities £4 123. 6d. to £4 lds. 
Bessemer tin bars also £4 7s, 6d., and Siemens £4 12s, 6d. to 
£4 15s. Common steel plate scrap was £3 to £3 5s., and best 
£3 10s. In April, blooms and slabs were quoted £4 5s., billets 
£4 12s. 64., and good boiler plates £6 15s. to £7. In July, Stafford- 
sbire basic steel boiler plates were quoted £6 5s, ; tees and channels 
£510s.; machine shafting bars up to 6in., £6 ; bridge plates, £510s., 
and angles £5 5s. Leeds steel joists were quoted, delivered in this 
district, £5 10s., channels £5 15s., and flat bars £553. Cleveland 
Siemens-Martin plates delivered here, warranted to stand Indian 
States Railway tests, were quoted £6, and boiler plates £6 5s. In 
August Staffordshire prices strengthened by 2s, 64. per ton, chiefly 
as the result cf the stoppage of Scotch competition during the 
Scotch coal strike. In October a good inquiry was reported— 
better indeed than at any time in the year. Bessemer blooms and 
billets—imported—were quoted £4 4s. net; Siemens qualities, 
£4 6s. 6d.; soft steel plates, suitable for bridge building and other 
engineering purposes, £6. These prices have continued ever 
since, without material alteration, and there has been a fair run of 
activity, whilst at many of the steel works there are orders on the 
books which will run some little time into 1895. 

The engineering trades during 1894 have, as a rule, been better 
off than most of the other industries in this district. In mining 
machinery an improving business has been done with South Africa. 
South American business has been decidedly flat, but a good deal 
more than the average has been done with several of the leading 
European markets. The continental demand for agricultaral 
machinery has been kept up very well throughout the year, the 
orders that have reached the Midlands in this department being 
decidedly better than for 1893. South America and India 
have also been improving purchasers, In general machinery for 
manufacturing and other processes abroad local makers have sent 
more this year than last to several European countries and also to 
India. The home demand for machinery, owing to the depressed 
state of trade generally, has been below the average for all kinds, 
It cannot be said that engine-building firms have had a good year. 
South America, Spain, and Germany have afforded rather more 
locomotive work than last year, but the most important markets, 
such as India and Australia, have fallen off, though to the credit 
of the former market must be placed some rather good orders for 
engines and rolling stock towards the close of the year. Some good 
Indian orders have likewise been received for portable agricultural 
engines, and a feature of the year has been an increasing demand 
for this class of goods from some of the smaller European countries. 
Gas engines form a department in which several Midland firms 
have done very well, and improvements are rendering them in- 
creasingly suitable for electric lighting. Electrica] engineers have 
most of them had a amount of work in connection with light- 
ing installations for English corporations and other local authoriues. 
The close of the year has seen # new electric engineering works 
started at Wolverhampton. 

The latter part of the year has brought much needed and 
welcome orders to steel bridge builders, both on home and foreign 
account, but they complain that prices have in some cases been 
accepted as low as £11 103. per ton. The iron pipe founders have 
been quiet, though early in the year a few good orders—one for 
17,000 tons for ce eso corporation—were secured, The discount on 
seamless steel tubes for cycles is 70 per cent., as against 35 per 
cent. three years ago. The ‘‘boom” of a few years back in this 
trade appears to have passed, though enormous quantities are still 
made, ith regard to brass and copper, the metal rollers and 
tube and wire drawers have a fair amount of work, though prices 
are badly cut by French and Belgian competition. 

Nettlefolds Limited announced, on January Ist, an increase of 
5 per cent. in the discount from list prices of iron wood-ecrews. 

A correspondent to a daily contemporary urges that more should 
be done in this district for supplying the demand for castings, 
particularly light castings. He pointsout that ‘‘a few months ago 
no less than 13,000 tons of cast iron water pipes were delivered 
in the Mersey from Glasgow, and that in Falkirk new casting 
plant is constantly being put down to cope with the demand, 
which is now brisk enough to tax the output of all the founders 
in the district.” 

[In the nineteenth line from the end of my letter in last week’s 
issue, for Dover read Rouen. ] 











NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 

Manchester.—The past week has been so much broken up by the 
holidays that no pt wine basis is afforded for any estimate as 
to the actual condition or prospects of trade. There is, of course, 
the usual holding back from buying until after the holidays, and 
the customary stock-takings, which necessarily, for the time 
being, gives an exceptional quietude to the market, Apart from 
this, however, there is still a general complaint of the absence of 
requirements on the part of consumers, and the failure of the 
present low prices to bring forward an increased weight of business 
with the persistent weakening of the market, are perhaps the most 
discouraging features with regard to the outlook. Some indica- 
tions of a rather more hopeful character there are certainly, but 
generally the immediate future is being looked forward to very 
anxiously. 

Except that some half-dozen or so representatives of the iron 
trade put in a short appearance on the Manchester Exchange on 
Monday, in place of the usual Tuesday’s meeting, last Friday’s 
"Change has been practically the only market held during the past 
week, and only a very limited weight of business has been put 
through. The few transactions reported scarcely afford any real 
test of the market, but so far as they do indicate the tendency of 
prices, this is still in a weakening direction, For pig iron the 





demand has been extremely slow, with a want of firmness generally 
in prices, Lancashire makers still quote nominally on the basis of 
about 38s, 6d. and 39s, for forge to 42s, for foundry, less 2, at works, 
but they remain in the position that, except for small sales 
of foundry qualities to regular customers, they are practically out 
of the market, With regard to district brands, makers in some 
instances seem to have made up their minds not to follow further 
the persistent downward course of prices, and it is not improbable 
that here and there they will prefer to put into stock and eventu- 
ally to blow out their furnaces, if necessary, rather than come 
down farther in their prices. Generally they are endeavouring to 
hold to about 37s. for forge and 38s. 6d. for foundry, net cash, as the 
minimum for delivery equal to Manchester, butsellers recently have 
in some instances been taking quite sixpence under these _—— 
whilst with regard to Derbyshire foundry about 43s, to 6d. 
net cash, delivered Manchester, would represent about the prices 
that have been taken to effect sales. Outside brands offering in 
this market show some slight further easing down ; Middlesbrough 
makers are scarcely quoting under 43s, 10d. net cash delivered 
Manchester, but merchants are sellers in some instances at 3d, to 
6d. under this figure. In Scotch iron prices are also a trifle easier, 
Eglinton being obtainable about 46s. 3d. to 46s, 6d., and Glen- 
garnock 47s. to 47s. 6d. net, prompt cash, delivered at the 
Lancashire ports. 

In the finished iron trade the position undergoes no material 
change, manufacturers for the most part being short of orders, 
and there is some very keen cutting in the open market to get 
hold of business. Delivered equal to Manchester or Liverpool, 
the full average current prices are about £5 5s. for Lancashire, to 
£5 7s. 6d. for Staffordshire bars, £6 15s. to £7 for Lancashire and 
Staffordshire sheets, and £5 15s. for random, to £6 for special cut 
lengths of Lancashire hoope. 

Only a very quiet tone continues to be reported throughout the 
steel trade, with low prices ruling. Ordinary foundry hematites 
nominally remain at about 523., less 24 ; common steel billets aver- 
age about £3 17s. 6d. to £4; better qualities, £4 5s. to £4 10s.; 
with steel boiler plates ranging from £6 to £6 5s., delivered in the 
Manchester district. 

With operations throughout the engineering trades generally 
suspended over the greater part of the week—for the holidays— 
there is scarcely anything just at present to report, with regard to 
this branch of industry ; but so far, with the opening of the year, 
there is no indication uf reviving activity in prospect. 

Daring the past week operations in the coa! trade have been to 
a large extent in suspense, owing to the holidays, pits generally 
having been stopped over three or four days, and in some cases from 
Friday last until Wednesday or Thursday in this week, whilst the 
usual business coming forward has also been considerably inter- 
fered with fromm the same cause, Although there has been very 
little doing in house-fire qualities, the sharper weather of the last 
few days has tended to give a stronger tone to the market as 
regards the better qualities, sepresentatives of collieries generally 
showing more firmness in holding to their full list rates. At the 
pit mouth best households are quoted 10s. 6d. to 11s. ; seconds 
qualities, 9s. 6d. to 10s. ; and common house-fire coals, 7s, up to 8, 
per ton. In the lower descriptions of fuel, suitable for iron-making, 
steam and general manufacturing purposes, only a poor demand is 
reported, but prices remain on aboutthesame basis aslast given. At 
the pit mouth steam and forge coals are quoted 6s, 6d. upto7s., and 
in engine classes of fuel common slack ranges from 3s, 6d. and 
better qualities from 4s. 9d. to 5s, 3d. per ton. 

In the shipping trade the weight of business doing is very 
limited, and to effect clearances of common round coals, extremel 
low prices are still taken, these qualities being obtainable at 7s. 9d. 
to 83., with better descriptions quoted at 8s. 6d. per ton, delivered 
at the Mersey ports. 

Barrow.—A smaller business than usual has been done this week 
in the hematite pig iron trade. The holidays have been generally 
observed, not only industrially, but commercially, and it is evident 
that for a fortnight at least there will be but a very quiet trade, 
Orders are mainly confined to the demands of the district, and 
they are smal]. Prices are easy at 42s, 104d., sellers of warrant 
iron, net cash, and 42s, 94d. buyers, Makers ask 44s. to 44s, 6d. 
per ton for parcels of mixed Bessemer Nos,, net, f.o.b., but they 
are only able to secure these prices for special brands. Stocks have 
decreased during the week 531 tons, and now represent 170,478 
tons, or a decrease of 75,855 tons during the year. Thirty-one 
furnaces are in blast, compared with thirty-three in the correspond- 
ing week of last year. 

Iron ore is depressed, and sales, which are to a great extent on 
home and local account, are exceedingly small. Prices vary from 
8s. 6d. to 13s. 6d. per ton from ordinary to best sorts net at mines, 

Steel makers have been taking advantage of the holidays, and 
very little has been done in the way of new orders, Makers have 
but few orders in hand in any of the departments save that of steel 
rails, which are quoted at £3 10s. for ordinary heavy sections. The 
trade in rails, for which the district possesses the most complete 
appliances, is very quiet, but it is anticipated this is the direction 
in which most business will be done in the New Year. 

Shipbuilders and engineers have a very brisk business in hand, 
and the orders held are sufficient to keep the yards well employed 
even beyond the year now entered on. It is confidently expected 
that new orders will be secured to take the place of those which 
are being completed. 

Coal and coke quiet. The demand from all sources is small, 
Deliveries are adequate, and prices remain firm. 

Shipping returns show an increase in pig iron and a decrease in 
steel. During the week 11,940 tons of pig iron were shipped from 
West-coast ports and 5638 tons of steel, compared with 3745 tons 
of pig iron and 8753 tons of steel in the corresponding week last 
year, an increase of 8195 tons of pig iron and a decrease of 1115 
tons of steel. During the year up to December 28th, the ship- 
ments of pig iron reached 357,630 tons, and those of steel 379,273 
tons, compared with 271,920 tons and 455,786 tons respectively, an 
ee of 791,710 tons of pig iron and a decrease of 76,513 tons of 
steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


MANUFACTURERS and their workmen alike have been making 
holiday since Christmas, work having been limited to brief returns 
to the office and the answering of letters. Generally, however, 
busi was r d on the second day of the New Year. 
first duty to which most attention will be given in many of the 
establishments will be stock-taking, the holidays having largely 
been utilised for repairs to boilers and alterations to plant. ‘There 
is some anticipation that 1895 will afford a larger volume of trade 
thaa 1894, but at the time of writing there is not much evidence of 
any great improvement likely to be forthcoming in the spring. It 
is impossible, however, that railway companies, either at home or 
abroad, can hold off ordering much longer, as stocks and stores 
have been allowed to get very low, and there are a great many 
new schemes in course of development, which must bring work to 
the Sheffield houses. An unfortunate feature of trade at present 
is the continued inactivity of the Scottish market, clearly traceabie 
to the effects of the abortive coal strike. The orders which should 
have been obtained there last year drifted to other directions— 
chiefly to Germany—owing to the inability of the Szottish firms to 

arantee delivery. The result has been a distinct loss of work in 
the Sheffield district, which supplies a very large portion of the 
specialities used in locomotive making and other industries, 

In the coal trade the New Year opens with prices at about sum- 
mer rates. Several of the smaller collieries were able to get an 
advance in October of from sixpence to a shilling per ton, but when 
the larger collieries refused to follow their lead, in consequence of 
inadequate demand, quotations promptly fell back to summer 
figures. The mildness of the weather up to Christmas week, along 
with the depression in the trades consuming the largest weights 
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of coal, form the chief factors in the inability to obtain the usual 
winter advance, Sharp frosty weather with slight falls of snow has 

revailed since last week, and if there were any prospect of a con- 

nuance of these more seasonable conditions, the house coal trade 
would soon be in a more prosperous position. Winter stocking 
did not take place to the extent which had been customary in pre- 
vious years, there being less inducement to lay in supplies owing 
to the prices being kept so low; but a fortnight’s sharp weather, 
coupled with the diminution of supplies through the holidays, 
wonld soon tempt an upward movement in quotations, and cause 
householders to provide against the remainder of the winter. With 
the continued development of the South Yorkshire coalfield, a 
very great expansion of business will be required to work up the 
increased weight of coal brought to bank. 

One of the season industries in the lighter staple trades is skates. 
There has been no skating as yet, and the resu.t is that the busi- 
ness is practically lost this season. Unless snow and frost come 
about a fortnight or so before Christmas, shopkeepers decline to 
stock, and there are thus no orders for manufacturers. A sharp 
touch of frost has followed the recent storms, and although it may 
move some of last year’s stocks on the shelves, firms who make a 

ity of skates will not be tempted to provide for anything 
eahard winter. This, of course, applies to the home trade. 
But it has to be remembered that a very small portion of the 
skates made in Sheffield are used in England. Nearly all the 
world take the most expensive productions from recognised Shef- 
field houses. Some of the finest skates produced in Sheffield are 
sent to Switzerland, Germany, Russia, Austria, Sweden and 
Norway, as well as to Canada and districts much further afield. 
The variety of sizes, style and form is almost as remarkable in 
skates for the favourite winter pastime asin razors for the different 
beards grown by the various peoples of the globe. 

The steel trade hasa more promising outlook for the present 
year. The United States is takin ga larger tonnage of our finest 
steel, which frequently returns to this country in the form of 

band saws for cutting timber, as well as in other articles in 
which the American inventive faculty gives them a decided advan- 
in the market. Cutlery, too, is distinctly improving, particu- 
larly in the better grades for the United States, and in several of 
the patterns preferred by the East and in the markets of Southern 
Europe and Levant. 

Silver and electro-plate have also encouraging prospects. The 
large houses, which can produce in great quantities at low prices, 
have mainly the run of the business. The low value of silver still 
continues to give the —— to articles in sterling metal, the 
increased call for which was one of the dominant features of this 
branch in the year which has just closed. 
tools made in Sheffield, particularly engineers’ tools, sheep shears, 
farm and gardening implements, files, adzes, picks, spades, 
shovels, forks, graips, are all sure to improve before the summer 
months have come, 

The close of the war with China and Japan is certain to be 
followed by increased activity from these countries, Although 
Japan is now largely a self-supplying nation, there are still a good 
many materials which, in spite of what the war correspondents 
say, the Japanese are obliged to get from this country or Germany ; 
while China, which has literally been asleep, although frequently 
the first to ‘‘ nibble” at new things, such as the Maxim gun, must, 
it is believed, be convinced at last of the necessity of putting her 
house into better order. This will largely mean European adminis- 
tration, and the placing of contracts with British, German, or 
American firms, 


The great variety of 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market is wm tage an upward tendency. It is true 
that for No. 3 Cleveland G.M.B. pig iron 35s,—and even less—was 
named ; but it cannot be said that any bond jide business was done 
at such low figures, the fact being thatit was simply a “ squaring- 
up” np and no such figures are reported now. In fact, 35s, 3d. 
may named as the rate for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B, pig, and makers do not press for orders, as they 
are not badly supplied. They and merchants have adopted more 
sanguine views of the prospects ; and though the output of pig 
iron at present undoubtedly exceeds the requirements, they will not 
reduce it, for they expect to get rid of the surplus when the 
shipping season arrives, Cleveland warrants on the last day of the 
year were forced down to the lowest figure of the year—34s, 94d. 
cash—but business was almost solely confined to squaring up 

lative transactions. No. 4 Cleveland foundry pig iron is some- 
what easier in price, 34s, 44d. per ton having been taken, but grey 
forge is very firm, there being an improved demand for it conse- 
= on the brightening up of the manufactured iron trade, and 
6d. is the general price. Hematite pigs do not yet feel any 
good effects from the improvement in the steel industry, and 
mixed numbers of local hematite pig have been sold as low as 42s, 
per ton for immediate delivery, but 42s. 3d. is the regular quota- 
tion. Rubio ore is cheaper, and contracts for delivery over the 
current quarter have, as a rule, been made at 12s. per ton on the 
Tees, and sales of odd cargoes have been made at 11s. 104d. 

It will be surprising, in face of no actual advance in the price of 
Cleveland pig iron and cheaper rates for foreign ore, that the 
Cleveland ironstone miners should have decided to claim an 
advance of 10 per cent. in wages. What valid reason they can 
adduce for making such a demand, or, indeed, a demand for any 
advance at all, is not apparent, for it must be clear that at present, 
at any rate, the time isnotopportune. The tendency of increasing 
the price of Cleveland ironstone would be to diminish consumption 
of it, and to increase the importation of foreign ores. The miners 
would be well advised to ‘‘ possess their souls in patience,” and 
wait until the advance in selling prices justifies their claim. They 
last year made two unsuccessful attempts to obtain a smaller 
advance than that now claimed, and then prices were above what 
are now ruling. 

Good cortracts have lately been secured for ship plates and 

les, for builders having booked a considerable number of 
orders for large vessels, and believing that prices will be no lower, 
have been buying ahead, and are realising better prices than ruled 
in November, the lowest figure for iron and steel ship plates to-day 
being not less than £4 15s., less 24 per cent f.o.t., and steel angles 
£4 10s., less 24 per cent f.o.t. There does not appear to have 
been much change in the realised prices of steel plates all 
last year, if we are to judge from the return that Mr. Water- 
house makes to the Board of Conciliation. The prices are not 
published which the Consett Company has realised, but the 
changes have been so slight that they have not justified any 
change in wages of millmen during the year, and it is announced 
that there will be no alteration for January, February, and March. 
Other steel manufacturers in the district regulate their wages b 
the sliding scale which is in force at Consett. Railmakers in this 
district appear to be as well off as those in any other district ; in 
fact, the holidays have been shorter than usua), The Eston Steel 
Works were only closed on Christmas Day and the day after, 
whereas mostly the whole week is taken. 

Coal is more freely bought, and the pits both in Northumberland 
and Durham have been producing more than is usual during the 
Christmas and New Years’ holidays, though not so much as 
would have been reported if the weather at sea had been pro- 

itious and shipments could have been carried on fully. Prices 

ve also stiffened for almost all kinds of coal, but more particular] 
for steam and house qualities, the inclement weather of this wee 
having brought up the sale of the latter to what is usual in the 
winter time, and bitherto it has been much below the average. 
Best Northumberland steam coal has been advanced to 9s. 3d. per 
ton f.o.b. Blast furnace coke is firm at 12s. 3d. per ton delivered 
Middlesbrough, and this is a figure at which the bulk of the 
current half-year’s contracts have beef made, The death is an- 
nounced, at the age of fifty years, of Mr. Victor Nilsson, of West 





Hartlepool, who has for years been engaged as a coal merchant 
and =» aa Bae trading chiefly with Swedish and Norwegian ports, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE New Year holidays—still universally observed in Scotland— 
have this week been attended with an entire suspension of labour ; 
in — cases for two or three days, and in many for the whole 
week. 

The Glasgow iron market was open only three days, and little 
business was done. Scotch warrants sold at 41s. 7d., and Cleveland 
at 34s, 9d. cash. There was scarcely any inquiry for hematite iron. 
Cumberland warrants were quoted 42s, 9d., and Middlesbrough 
41s. 94d. cash. The increased stocks in the Cumberland district, 
reported in the annual returns, are calculated to exercise a 
a effect. 

ince last report the number of furnaces in blast have been 
increased by one, and the total now blowing in Scotland is 72, 
compared with 41 at this time last year. Of the total, 24 are 
producing ordinary iron and 48 hematite. It may be interesting 
in the first week of the year to notice how many furnaces are in 
operation at the different works. At Coltness there are 9, Dal- 
mellington 4, Shotts 4, Eglinton 9, Gartsherrie 12, Clyde 3, 
Wishaw 4, Carnbroe 4, Glengarnock 3, Ardeer 2, Carron 2, Calder 
4, Govan 5, Summerlee 6, and Monkland 1. 

Values of makers’ pig iron are this week in several instances a 
little lower. G.M.B., f.0.b, at Glasgow, No. 1, is quoted 42s, 9d.; 
No. 3, 41s. 6d.; Monkland, No. 1, 44s. 6d.; No. 3, 42s.; Carnbroe, 
No, 1, 45s. 6d.; No. 3, 43s, 6d.; Clyde, No. 1, 49s. 6d.; No, 3, 
46s, 6d.; Calder, No. 1, 51s.; No, 3, 47s. 6d.; Gartsherrie, No. 1, 
51s. 6d.; No. 3, 47s.; Summerlee, No, 1, 52s, 6d.; No. 3, 47s.; 
Coltness, No. 1, 54s. 6d.; No. 3, 50s, 6d.; Gle ock at 
Ardrossan, No. 1, 49s, 6d.; No. 3, 47s.; Eglinton, No. 1, 47s.; 
No. 3, 45s.; Dalmellington at Ayr, No.1, 47s.; No. 3, 45s, 

The shipments of Pig iron in the past week amounted to 
5975 tons, compared with 3344 in the corresponding week, and 
there has been a decrease on the year, as compared with the pre- 
ceding twelve months, of 43,700 tons, The stocks in the Glasgow 
warrant stores have fallen off during 1894 to the extent of about 
33,000 tons, 

The finished iron and steel works have been closed during the 
week, and there is extremely little business passing at the 
moment. Towards the end of last week a further uction of 
2s, 6d. per ton was made in the prices of steel, and makers now 
quote £4 10s. for angles, and £5 for ship plates, less 5 per cent for 
delivery in Glasgow district, these being the lowest prices for steel 
on record. The makers of finished iron have lately been obliged 
to run short time, and the outlook is not very cheering. 

Coals have shown a weaker tendency, and several of the coal- 
masters have intimated a reduction of 1s, per ton in prices of 
household sorts, dating from Ist of January. The values of 
shipping qualities had already receded to a similar extent. The 
shipments of coals from the whole of the Scottish ports in 1894 have 
amounted to 5,335,019 tons, showing a decrease of 2,582,281 tons 
compared with those of the preceding year, this great falling off 
being, of course, a result of the strike of Scotch colliers, which 
lasted upwards of three months, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE rush of business in the coal trade preceding Christmas has 
been followed by the usual inanimation, quiet business at the 
docks, offices, ports, and at collieries, The weather has also been 
very trying, interfering with shipping, and causing delay at the 
collieries. So far the catalogue of disaster has not included many 
coal steamers, but it is feared that it will, when completed. One 
of the Cardiff vessels lost has been the Oswald, which was returning 
to Wales in ballast from Londonderry. A St. Vincent telegram, 
quoted on ’Change, reports the steamer Matthew Bedlington, of 
Cardiff, injured. 

At an inquiry this week in Cardiff, the master and officers of the 
s.s. Canton were exonerated from blame, 

The “ hill” period is now on at all ports, and it will take a little 
time to “ pull up” business to the point of late averages. Fortu- 
nately, ifthe demand is meagre, prices are firm, and this is a good 
sign. No one seems to be ina hurry to secure trade by giving 
concessions of any importance, and this, while applying strongly to 
best coals, may also be stated as including good seconds. 

The prices quoted on ’Change, Cardiff, mid-week were as follows: 
Best steam coal, lls. to lls. 6d.; seconds, 10s. 6d.; dry sorts, 
9s, 9d. to 10s.; small, 5s. to 5s. 6d. House coal remains, but if the 

revailing severity of weather continues an advance is certain. 
Bost house, 10s. 9d. to 1ls.; No. 3 Rhondda, 10s. 6d.; brush, 
8s. 6d.; small, 6s. to 6s. 3d. No. 2 Rhondda, 8s. 9d. to 9s.; 
through, 6s, 6d.; small, 4s. 6d. Pitwood, quiet in demand, 15s, 3d. 
Prices of coke remain. 

The iron and steel trades were never in a lower state than at 
the opening of the year, and for employers and men itis urgently 
hoped that a change is at hand. In some places advantage was 
taken of the holidays to have a quiet week. This was the case at 
Cyfarthfa, and a good deal of pressure having been exerted pre- 
vious to the holidays to complete orders and clear off the books, 
the holiday was acceptable and of use. I note this week that the 
men are working now with renewed energy. Possibly, too, 
improved demand from the tin-plate works will maintain this. 

lackness has been the feature visible to the least observant 
at most of the iron and steel works, A despatch of two small 
cargoes of rails from Newport, Mon., has been the only item of 
interest in that branch of trade. The statement generally made is 
that colliery sections are the principal demand, ahd small goods ; and 
seeing that steel-bar is becoming staple, all interest is centred upon 
the tin-plate district as the source of new business, There is one 
satisfactory fact to be noted, and that is that stocksare lowering at 
Swansea, Last week there was a large shipment, 76,188 boxes 
having been despatched, and 166,175 boxes brought from works. 
Stocks are now down to 216,913 boxes, Stock-taking is now in full 
swing, and I am rather inclined to take a favourable view of coming 
prospects, especially if workmen continue to act sensibly, as they 
have been doing lately in several places, 

A settlement has been arrived at in the case of the principal tin- 
plate works of Llanelly—the Old Castle, the Western, and the Old 
Lodge Works, At the Old Castle it has been decided to work ona 
reduction of 10 per cent., 40 boxes to be turned out per shift. At 
the Western Works the arrangement is 124 per cent. reduction, 
the rate of output to be 36 boxes, as wt mae and this arrange- 
ment, it is stated, will also be ado by the Old Lodge men. 
The whole of the men of the three places are now working as per 
—— a fact which has given general satisfaction in the 

istrict. 

It is intended, I hear, to restart Yspitty Works as soon as the tin- 
plate trade revives, and Mr. D. C, Lewis, late of Liwydarth, is 
named as managing director. : 

From the Monmouthshire district I have news showing slumber- 
ing discontent in some places, At Crumlin, on Saturday, a large 
meeting was held, attended by representatives from various works 
in the district, and after some discussion the following resolution 
was agreed to:—‘' We, the annealers of the Eastern and Western 
Valleys, do hereby pledge ourselves not to accept day work at any 
price ; and thatshould any works stop, through resisting day work, 
all the other works to pay 5 per cent. on their wages toward the 
sup rt of such workmen.” 

e reconstruction of the Cardiff Tin Stamping Company is still 
to the front, and if carried out, its prospects are stated 





authoritatively to be good. 





The year opens with the grave question of the slid 
revision or Sesetnanenk a grappled with by the ona 
For a time the leading mind in its centeuttion. Sir W. T. Le: 
will be absent, having left the country for a sojourn in Egypt, an 
possibly Jerusalem. It is unders' that rest has been advised 
and tore: die great work accomplished, the wonder amon, 
his friends is that even his iron constitution has stood out so well, 
It has been a truism at the Bute Docks that Sir William is doi 
the work of three good men, Every new movement connected with 
— Lr sani forward, such as coal dust and explosives, enlists his 
y aid, 

It is now considered proved by the principal minds amongst 
mining engineers and colli managers, that the disaster at 
Cilfynydd, and the close inv tion with coal dust and explosives 
that followed, has thrown a side-light over that calamity—anq 
others, too, of the past. But the coal-dust poy! is no new one, 
I think one of the earliest propounders of its dangers was Mr, 
Herbert Kirkhouse, and he and Mr. H. W. Lewis—brother to Sir 
William—invented a train for watering coal dust, which was 
brought into use, Mr, Galloway has also been from the first an 
able and vigorous advocate in the same direction. 

The award given in favour of the Liwynyfria men will ve 
likely be moved to higher courts, I note with pleasure Wels! 
colliers are suspending their connection with the Federation, 
The Welsh collier is now convinced that he must have an asso. 
ciation to himself, as his trade is a distinct one. 

Two great events await us in the early spring—the sinking of the 
y+ pit in Wales by the Dowlais Company and the completion 

f the Dowlais-Cardiff Works, 

It will give outsiders subject matter for reflection that Lord 
Wimborne and his friends, in addition to carrying on works at a 
dead — and supplying the cupboards of 30,000 people, have 
also these two great undertakings in hand. One is glad to put on 
record such a substantial proof that wage ruptures, attitude of the 
colliers at times, and unions formed not to use steel made at cer. 
tain works, have not prevented capital from being so spiritedly 
embarked. Dowlais-Cardiff Works when completed are expected 
to inaugurate shipbuilding there on a large scale, 

I have not of late given iron and steel quotations, but now, at 
the beginning of the New Year, do so, in the hope that business 
may require it. Pig iron, no quotation; Welsh bar, £5 to £5 2s, 6d.; 
sheet iron, £6 to 10s, f.o.t. at works ; sheet steel, £6 5s, to 
£6 10s.; steel rails, heavy sections, £3 15s, to £3 17s. 6d. ; light, 
£4 7s. 6d. to £4 10s.; sleepers, angles, channels, &c., according to 
section and specification ; mer steel tin-plate bars, £3 17s. 6d. 
to £4 ; Siemens tin-plate bars, best, £4 to £4 2s, 6d., all delivered 
in district, cash less 24. Tin-plates, makers’ quotations: Steel 
cokes, 93. 9d. to 10s.; Siemens coke finish, 10s. to 10s. 3d.; ternes, 
per double box, 28in. by 20in., 19s, 6d., 20s., 21s, to 24s.; best 
charcoal, 10s, 9d. to 12s, 6d.; wasters, 6d. to 1s. less than primes, 

Other Swansea quotations are as follows :—Anthracite coal, best 
big vein, 123. to 12s. 6d.; seconds, 10s, to 10s, 6d.; ordinary large, 
8s. 9d. to 9s. 6d.; small rubbly culm, 4s. to 4s, 6d.; best steam, 
lls. to 11s, 6d. No.3 Rhondda, 10s. to 11s.; coke, from 12s, to 
18s, 6d., according to quality ; patent fuel, lls. Ores: Tafna, 
lls.; Rubio, 11s. 3d. to ibs; pitwood, 18s, to 18s, 6d. 

On new year’s evening the electric light was switched on in the 
main streets of Cardiff, and gas dispensed with. The light given 
was brilliant, 

Discussions on ’Chi , Cardiff, are to the effect, ‘* Will the new 
dock be proceeded with.” I simply quote, but most certainly it is 
early yet to formulate such a query. 

Mr. W. Jones, an old and respected manager at Plymouth Works, 
Merthyr, died at Portcawl this week, in his ninety-first year, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE demand for iron and steel which was reported as very weak 
some time before Christmas has now almost entirely ceased, It is 
impossible, at least for the present, to form any definite opinion as 
to how the general iron business will develope in the new year. 
Prospects are, undoubtedly, not propitious, and it is not at all 
astonishing that the tone of the iron market remains altogether 
very despondent. 

‘The ironmasters of the Silesian district have, in some instances, 
been able to realise rather better prices lately, but, on the whole, a 

rand irregular demand is coming in for both raw and manu- 
actured iron. Stocks of pig iron are reported to be increasing. 

Austro-Hungarian iron trade continues quiet. There bas been 
just before the holidays, a fair inquiry for girders and structural 
iron ; generally, however, the demand for all descriptions of iron 
is oy sg The tendency of prices is not a firm one, naturally ; 
only for some articles quotations have been tolerably well main- 
tained. Although iron trade in Austro-Hungary has not been 
very lively for the last month, makers as well as consumers report 
themselves, on the whole, rather better satisfied with the business 
done in the year now ended than with that of the previous year. 

In France, malleable iron has been in somewhat improving 
demand during the last few week , but the prices that are bei 
offered remain very low. All sorts of crude iron continue negl ° 
The four largest plate-mills of the Nord have formed a sort of con- 
vention, chiefly for the purpose of regulating prices. 

An extremely weak business is done on the Belgianiron market, 
but prices have, nevertheless, been tolerably firm. Bars: No, 1 
stand at 132°50f. p.t. Only in rails reductions take | pp and it 
is reported that eed have been offered in England as low as 
90f. p.t. Of 43 existing blast furnaces, 29 were in blow on the Ist 
of December—14 producing forge pig, 4 foundry pig, and 11 basic, 
The following shows production of pig iron in November, and during 
the eleven past months of the present and of last year. 





November. January to December. 
1894, 1898. a _ 
t. . 
Ne Be «+ «- 86,600 .. 29,250 .. 874,660 .. 854,880 
Foundry pig.. .. 8,700 6,800 .. 74,920 .. 69,510 
Beams oe te ee 25, = 875,460 .. 220,150 
Total.. .. 77,100 .. 61,050 .. 825,040 644,040 


Very little of interest can be reported concerning iron business 
on the Rhenish-Westphalian market. All departments are dull. 
At most of the worksstock-taking and repairing has already be yw 
and so there is not likely to be any activity for this week and the 
next, As yet no symptoms of an early improvement have been 
noticeable, and nothing seems to indicate that iron business will 
become more satisfactory in the new year. : Fie 

There is an extreme depression in prices, especially for pig iron, 
which is all the more to be regretted, because prices of fuel 
remain very high. Quotations for good forge quality are: M. 46 
p.-t. for No. 1, and M, 42 p,t. for No. &, Spiegeleisen remains 
pretty firmon M, 51 p.t., while for foundry pig No. 1 M. 63 p.t. is 

iven, No. 8 fetching M. 54 p.t. Hematite costs M. 63 p.t.; basic, 
fr 45 p.t. German Bessemer continues to be quoted M. 50 to 
51 p.t.; iron for making steel, M. 45 p.t.; Luxemburg forge pig: 
48f, p.t., free Luxemburg. On the malleable iron market, 
and plates have been moderately inquired for, while girders are 
decidedly neglected ; the same holds for hoops. In wire and wire 
nails, as well as in rivets, a poor business has been done for many 
weeks past, and there is no telling when things will improve. 

Total output of coal in Germany is statistically stated to have 


been :— 
1891, 1892. 1898. 
78,715,653 .. 71,872,198 .. 78,852,330 
Value in marks .. .. 589,518,204 .. 526,979,176 .. 498,305,022 
Value per ton 07 ° 7°44 6°80 


oo ee 80 ‘ 
Number of men employed 283,227 . 289,415 .. 290,632 
Brown coal output—tons.. 20,586,625 .. 1,171,887 .. 21,573,823 


Pit coal, output—tons 





Value in marks .. .. 54,165,828 .. 58,505,898 .. 55,022,977 
Value perton -.. .. 2°67 oe 5, = 2°57 
Number of men employed 85,682 os 87,480 os 86,586 
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THE PATENT JOURNAL. 


" ed from “ The Illustrated Oficial Journal of 
Condeentt-? Patents.” 


Application for Letters Patent. 
*,* When tents have been ‘‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 
17th December, 1894. 
24 om. gg Corton, J. Mason and J. Nuttall, 


24408 BLastic Wuerts for Venicizs, J. Birtwisle, 


ester. 
24,464. eal Tires, O. Challiner, Manchester. 
24,465. Water Suppiy Coox’s Firrines, G. Cooper, 
ris 


94,466. CenrrirvaaL WasHina Macuing, R. OC. Ross, 
all 


ena. 

24,467. Divina CHAMBER, G. A. Russell, 1 ig 

24, 408. Surectp for Gas Girone Riva, T. 
<et 


tering. 
24,469. PICKERS for Looms, 8. Moody, Belfast. 
24,470. Meee Dark Sxivg, H. H. O'Farrell, 


rt. 
- Gray, 


Lon’ 
24,471. SHOVEL and Sirren Oomsinep, C. E, Corbitt, 
24,472. Iuyvaixatixa Device for Pianorortss, W. 8. 


24,473. "Mupete a of Gor 2" B. Sayers, Berwick. 
24, Ait, aloe Piates, &. ., W. W. W. Garwood, South- 


mp 
24, 75. taxrrixa Apparatus, F. H. Anderson, Man- 


es 
“e “176. Vaeeute for Spraying Agratina Liquips, T. 
d D. Ryland, Huddersfield. 

24, om. Fe mes VALVE for Krrcnen, &c., Borers, R. 
Semple, kshire. 

24,478. MANUFACTURE of Brusues, &c , F. Kort, Man- 
chester. 

24,479. AppaRaTus for Enpina Merauiic Bars, J 

illey, J. Grace, and J. Smith, Bradford. 

24,480. Cu1pagy's Banp-stays, &., W. Hulley, 

G 


24,481. Steam Borers and Fives, W. and W. G. 
5 , Lancashire. 

24,482. Vatves, O. F. Nelson and J. H. Whitehead, 
Bradford. 


24,483. Waist Betta, M. Alston, Glasgow. 

24, 484. Lars for use in Horexs, H. E. Kear, Bristol. 

24,485. ADJUSTABLE SPANNERS, G. and G. Weston, 
Sheffield. 

24,486. Apparatus for AprLyina Heat to Bopiss, E. 
D. gg am London. 

24,487. ps, T. Clarke, Liverpool. 

=. Our ri VeLocIPEDE Sappies, J. E. Noirit, 


Birmingham, 

24, ee oe J. A. Fletcher and 8. Fletcher, Man- 

24,490. Arracuine CaLks to HorsesHogs, 8. A. Ward, 
heffield. 

24,491. Curppina Macuines for Woot, T. A. Judge, 
Bheffield. 


24,492. CompineD Ptovan and Dritt, H. B. Clark, 
Enfield Town. 

24,498. Tuss CLzaner, Fawcett, Preston, and Co.— 
(W. J. Hill, Argentine Republic ) 

24,494. Currine DousiLz-woven Pitz Fapaics, D. 

cGlashan, Paisley. 

24,495. Brick Kins, F. H. Jung, Daggens-road, viv 
Salisbury. 

24,496, Or_er for Crocus, J. E. Collins, London. 

24, 497. FisHING-Rop FERRULES and Firtines, A. Dun- 
hill, London. 

24, 498. Fisuixa-nop Fittings, A. Dunhill, London 

24 (ioe. Buzcraic Apraratous, E. 8. and E. 8. Odiardi, 


24,500. Execrropes, E. 8. and E. 8. d'Odiardi, 
Londen. 


24,501. MzrHop of and Means for Apvertisino, R. 
Burn, London. 

24,502. Griprron, W. A. Miller, London. 

24,503. Suvx Trap, W. A. Miller, London. 

24,504. Rooring Tite, W. Jaeger, London. 

24,505. Apparatus for Measvrine Beer, L. Haller, 
London. 

24, a Visual REPRESENTATION of Music in CoLours, 

J. Grave, London. 
4, 507. Construction, &c., of Bicycizs, R. C. Ayton, 


Coven’ ntry. 
24, ona Sranp for Beer Enotivzs, H. E. Twyford, 
m 
24,509. Butr and other Hinors, G. A. Martineau, 
London. 
— = OgnTRiruGaL Fan Apparatus, 8. 0. Davidson, 


24,511. ‘Seanon Manvuracturg, R. 0. Garton and 0. H. 


24 34 “6 oy H Thi ibe Go-egens Padk 
JASED CART ogee e tive lock 
Society and T. Wright, 


24,518. Typewriters, R. € 3 + Pisher, London. 

24, 514. BARREL Covers, J. O. Cooper, London. 

24,515. Barret Stave Makino Macuinery, W. P. 
Thom: .—~ torvik, Germany.) 

24,516. NDICATORS or Te.ecRraPss, R. Bowes, Liver- 


pool. 

24,517. Hanpcurrs, E. Jones and A. H. Wray, Liver- 
poo! 

24,518. Retier Vatves for Borters, R. Kirkpatrick, 
Man chester. 


24,519. “Waavine Turtep Fasrics, A. G. Brookes—(H. 
Wyman, United States.) 
— Miyers’ Lamps, W. Ackroyd and W. Best, 


ndon. 
24,521. Toy, E. A. Jeffreys, London. 
24,529. 2. Transmission Gear for Cycizs, J. V. Gane, 


London. 
24,528. a and Picks, I. Schlittner and L. 


mM 

24,524, Fousame- -BOTTLES, R. G, White, London. 

24; 525. PILLar-Box, C. , London. 

24, 1526. APPA a for DRAWING WATER, A. H, Ash- 
own, Lon: 

ee Sream _—— Srvurrine-Boxes, R. M. Dewar, 


24,528, Poieme Boxes, W. J. Alldred, Lendon. 
24, (620. CARTRIDGES, H. Boyd and W. R. Macdonald, 


24,530. BrnuiarD Tasies, F. W. Cox, London. 
24, 531. Cyote Frames, T. V. Handloser, London. 
24, 8. Owain or Bett ADJUSTMENT, T. V. Handloser, 


don. 
24,588, en for Cyctz Wuees, B. J. B. Mills.—(2. 
4. ii and Co., United States.) 
24,584. ELECTRICAL Communication, R. H. Wolff, 


ae tes (_ A.Loys, M. M. Marcus, G. Bufiier, 
lot, and G. Dardespinne, London. 
24,586, ComBination MusicaL InsTRUMENT, C. A. La 


don 

24, ‘ook Microscore Sranps, J. Stuart and W. Rowland, 

on, 

24,538. Utinisation of Waste Heat, R. Reuter, 
Lon don. 

24,539, dg nod Apparatus for Cycigs, E. Green- 

on. 

24,540. hrc Governors, Holden and Brooke.—(The 
Kisenwerke Gaggenau Actien Gesellschaft, Germany.) 
= Apparatus for Errectina ELEcTRotysis, C. 

liner, London. 
18th December, 1894. 
24, vad aoe for Eaennene ADVERTISEMENTS, F, J* 


24 543. \SxPmon Cheeam, E. L, Bernard, Hanley. 
24,54 ~ Daracmass Trre for CyctEs, C. OC. Hewett, 


24, 345. , Hyprav ic Pressures, A. Towler, 
24,546, ADVERTISING M. G. Knights, Norwich. 


24,547. Conveyinc Live Fis to INLAND Towns, L, 8. 
y, Southampton, 


24,548. Compressine and Biowina Eneoryss, J. Wild’ 
Manchester. 

24,549. Dryine Borrizs, R. Ranger and T. R. Sher- 
cliff, Birmingham. 

24, 550. CORKING Borries, R. Ranger and T. R. Sher- 
cliff, Birmingham. 

24 551. Evecrricity Merzss, P. Collinson, Bradford. 

24,552. CYLINDRICAL or HoLLow Suars, H. Smith, 
Sheffield. 

24. sand Sure Rures, G. G. Scurfield, Newcastle-on- 


yoe 
24, vow Be Szcurnine Door Kyos3, J. Davidson, New- 
yoo PsotocHromoscore Cameras, F. E. Ives, 
md: 


24, Seaybrs apcuane, W. Warr and G. F. Butterworth, 
ridge. 
24, 357. coll W. H. Johuson and A. H. Adcock, 
Bi ham. 


24,558. Hor-arm JacxeTina for Enorvzs, W. M. 
Walters, Liverpool. 
+ D aes for Pyeumatic Tires, W. James, 


01 
24,560. Comsination Sawinc Macuing, J. Turner, 
iderton, near Oldham. 

24,561. Busxs, C. W. Buckley, Manchester. 

ages. Fa Fasteners for Boots or Sxozs, D. C, Dalzell, 

24,568. Conus W. 7 San, C. T. Bishop, A. Brown- 
sword, and A. Pilkington, Birmingham. 

24,564. ELEcrRo- “LOCOMOTIVES, W. 
Heilmann, France.) 

24,565. Sasu Fasteners, F. J. Burrell, Thetford. 

24.566. MecHANIcaL Boot-BLack and ’ POLISHER, C. B. 
Walker, Lancashire. 

24,567. Rounpasours, J B. Renshaw, Mansfield. 

vr) — Ho.wp-aLL” Rack, F. Haisman and C. Green, 

mdon. 

24,569. ANNEALING Process, W. Fairweather.—(Thom- 
son Electric Welding Company, United States. 

24,570. Apparatus for Emptyine Borruzs, W. C. Green, 
London. 

24,571. Two-sipz Szatep Bicyoies, A. 8. Weaver, 


24,572. Srzam Genzrators, W. Hok and OC. Elliott, 
Sunderland. 
24,573. Wornxma Raitway Ports, J. W. Littlejohn, 


. Heys. —(J. J. 


G ow. 
24,574. Netrine for Fisuina Purposes, W. Stuart, 


ow. 
24,575. Cycoizs, F. W. Woollacott, Nottingham. 

24,576. Ketrixs, A. Pritchard, London. 

ee, Improvep Puzzitz or Toy, W. J. Lock, 


on. 
ag Protector for Scarr Pins, G. D. Campbell, 


mdon. 
24,579. Tires for Cycizs, W. J. Midelton, London. 
24,580. Buiwp Rotiers, A. F. Hadaway, London. 
24,581. Iyrercertors or Sewer Traps, G. Crosher, 


London. 
24 oe Arr Szats, L. A. Edwards and T. 8. Hasluck, 


mdon. 

24.588. Execrric Heaters for Cars, G. H. Whitting- 
ham, London. 

24,584. Dry Kixns, V. L. Emerson, London. ° 

— Raitway SienaLurnc Apparatus, J. Gill, 

—— = anwar Sieeprers and Cuarrs, E. N. Higley, 

24,587. ‘Tameree Books, C. Seybold and The Seybold 
Machine Company, London. 

24,588. OpsRaTiING PHonocRarH Macuines, L. 8. 
Robinson, London. 

24,589. PNEUMATIC Tires, R. Marshall and A. G. 
Weguelin, London. 

24,590. Sappizs, R. Marshall and A. G. Weguelin, 


ndon. 
24, eo Crap.ss for Inrants, T. M. Cannon, 


24,592. Crank, P. J. Harris, London. 

24, 593. Fasrenina of Burrows to the Dress, R. Hall, 
Birmi ingham. 

24,594. Kerries, W. Loveday, London. 

24,595. Topacco 'Pirzs, R. T. Procktor, London. 

24'596. VIOLIN ‘Accessories, R. Dyke and W. T. 
Kearns, London. 

24,597. Matcn Boxes, L. F. Emerson, London. 

24,598. Brake Devices for Sarety Bicycugs, T. D. T. 
Sparrow, London. 

24,599. AsrronomicaL Cxarts, F. E. Ormsby, 
London. 

24,600. Borren for Heatinc Greennovses, J. Poat, 


London. 
24, = > Hat and Bonner Pins, E. H. Hobling, 
24 602. Looe Cork for Wine Borrzzs, 8. 8. Drew, 


Lon 

24,603. ‘Lanovres Macuines, W. P. Thompson.—(P. 7. 
Dodge, United States.) sei 

24,604. Luxotvre Macuings, W. P. Thompson.—(P. 7. 
Dodge, United States.) 

24,605. LinotyPpe Macutines, W. P. Thompson.—(0. 
Mergenthaler, United States.) 

24,606. Wuirs, W. P. Thompson. —(V. Miiller, 


Germany.) 

24,607. Darx Siipzs, J. E. Thornton and E. Pickard, 
anchester. 

— Locxine Device for Screw Nots, G. Reusch 

and G. Merrettig, Li 

24,609. RecisTERING the Ne UMBER of SHOTS Finep, P. 
. Godsal, London. 

24, 610. aes ExtincuisHers, G. E. Hibtard, 


24,611. Haserscrens of Brooms, H. H. Lake.—(The 
Peninsular Broom Company, United States ) 

24,612. Cash Reoisters, C. J. Ryberg, L. L. Bond, A. 
H. a ©. E. Pickard, and J. L. Jackson, 


Lon 
24,613. —_— Sicnatiine System, W. P. Hall, 
ndon. 
24,614. Movutpina of Arrticies, G. K. Littlefield, 


ndaon. 

24,615. LigntnNinc ARRgstERrs, 8. P. Blackmore and W. 
H. Carlin, London. 

24,616. — for Bortna, L. F. C. Rich and J. H. 


ndon. 

24,617. BEE-HIVES, L, Tédé, London. 

24,618. Sxates, R. E. Rees, London. 

24,619. — over the Leaves of Music, W. T. H. 
mdon. 

24, ‘eee Tea Coat Dust, ©, W. Claybourne, 


24 21, ‘eons and Eyes for WEARING-APPAREL, J. H. 
oyle, London. 
24, 0 for Cuains, R, A. and C. A. Breul, 


24, 623. ‘APARTMENT Hovsgs, M. L. Ungrich, London. 
24,624. Manuracturine Gas, J. L. Hastings and 
. Hauk, London. 
24, 625. ELectric SAFETY Appiiances for RatLRroaps, 
. L. Orcutt, London. 
24,626. Cua for Cyctxs, G. W. Pridmore, T. J. 
Sturgeon, and E. C. R. Oxley, London. 
24,627. Letrer Fires and the like, D. de Castro, 
London. 
24,628. Apparatus for Raisiva Liquips, F. M. Grum- 
bacher, London 
24,629. Tapiz Forks, A. Beale, London. - 
24,680. Dissocratine SoLusLe Sats, H. 8. Blackmore, 


London. 
24,681. Trucks, H. L. Hazen, London. 
4,682. Srretcnina Rassit Sxins, G. Wakeford, 


on. 
24 ng ADVERTISING and other Sians, R. Henderson, 
mdon. 

24,634. Destructor Furnacgs, J. Craven, London. 

24, ‘685. Sarety Strrrvps, E. Edwards.—(F. W. Mrose, 
Germany. ) 

24,636. Fiyrnc Macuines, E. Edwards.—(C. F. 
Billwiller, Switzerland.) 

24,687. Manoracturine Icz, W. H. Beck.—(@. 
Christall, United States ) 





24,638. Screws for Erectnic Conpuctors, R. Pelargus, 
London, y , 


24,689. Apparatus for Puriryina Liquips, J. T. 
Harris —— j 


640. F. Gough - Colthorpe.—(W. 8B. 
et Un Wad States ‘, 


4,641. ‘Durrat Naraix Houvae, G. A. Bronson, 
ndon. 
24,642. WALL-PAPER Printinc Macuines, W. H. 


24,648. Rock Dritis, H. P. Jones and G. B. Jones, 
24,044. APPARATUS for Stamprne, &c., G. Skinner, 


—_ Prres for Smoxine, W. Rosambert, London. 
24,646. CemEnr, briel, London. 
24, yea. Srice Houpen, F. 8. McKittrick and W. Wilk- 


24, O48. Roorixa Titzs, H. Hoopmann, London. 
24,040. Be Stop APPARATUS for Wixpine, J. R. Leeson, 


24,650. ALaRuUM and Rexizr Vatves, E. W. Beech, 
on. 
24,651. Carson Dioxivsg, J. 8. Wallace and F. L. Ball, 
London. 
24,652. Carson Dioxipe, J. 8. Wallace and F. L. Ball, 
Londo 


n. 
24,658. OpTicaL ILLusions, E. O. Lischke, London. 
24,654. Tospacco Pirzs, W. Rosambert, London. 
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, - OpticaL Lantern, F. Alston, Birmingham. 
— 7 = and Sxogs, J. Brookes and G. White, 
orwi 


—-= Shonen eames 8. Benton and W. J. 
24,658. ay Teanens and VenTiLaTors, W. Welch, 
Portsmouth. 
24,659. — Carps or Tickets, &c., A. Cotgreave, 
24,660. —_— Frame, E. Hughes, Birmingham. 
24,661. DustBins, &c., W. Topham and E. Snushall, 


gham. 
24,662. Rotter Brakes for Cycizs, &c , A. Cuthbert, 
Maidenhead. 


24,663. Caimney Tops, L. Marsden, Halifax. 
24,664. tia for Hotpine Winvows, H. Francis, 


a ‘Manswe and Spricoine Boots, L. H. Bateman, 


24, ey ApJostina Drivine Cains of VELOCIPEDES, 
n, 
4, one TosvtaR Crank for Cycixs, A. Culverwell, 


4 
24,668. Notiryine Mecuanism for Pressure FILTers, 
H. Hocking, Liverpoo 
24,669. CigaNsinc Powprrs of Soap, J. McLaren, 
Liverpool. 
24,670. Conmzctine Pavine Biocks, R. Y. Ardagh and 


oss, Birming’ 
24, ior. Co.tiak Stuns, J. H. Forrester and T. Morton, 


— Mixisc Apparatus for Brrr, &c., G. Field, 


irm: 

24,673. aoe Gurtra-percHa, R. Hutchison and J. 
Bi lasgow. 

24,674. Wome Borrizs, A. C. McKean, Manchester. 

24,675. Srzam Generators, H. Shield and D. J. 
Howells, Liverpool. 

24, = Movanus Hawnpie-BarR for Cycizs, W. Shaw 

24,677. Faoxt Liout of Haxsom Cazs, H. H. Mulliner, 

irm: 
24,678. Fasrenina for Betts, &., W. Evans, Bir- 


24,679. Apparatus for Startine, &c., TURBINES, E. J. 
Giinther, Manchester. 

24,680. Macuinery Tor Benpine Canz, G. Huxley, 
Manchester. 

24,681. Parce, Carriers, The Henderson Store Rail- 
way Company.—(The Barr Cash and Package Com- 
pany, Unsted States.) 

24,682 Formation of St1tcHED PaRoTecTIvE BORDERS, 
J. Kohler, Manchester. 

24,6838. AuToMaTic Rat Trap, T. Keeff, W. D. Herbert, 
and F. Herbert, Hull. 

4,684. TeLescopic UNBREAKABLE CorsET Busk, I 
Kleinmann, London. 
24, poten Barometers, J. N. Collie and C. E. Miiller, 


24,686. Step Lappers, C. Banks, London. 

24,687. Compression Banp CHAIN UsTMENT, H. E. 
Winchurch and C. Brown, Birmingham. 

24,688. Wispow Sasues, T. Black, Gaagew. 

—s Meta Unpersoxe for Boors, J. Ketteman, 


iw. 
24,690. CompineD Barret, &c., Motion, B. Smith, 
Renfewshire. 
24,691. Stanps for Hoipine Sgeps, W. H. Bishop, 
London. 


24,692. TueRMaL Arm Enarnes, J. H. Pollok, Not- 


24,693. TREATMENT of Fisres, W. V. Williams, T. H. 
Redwood, and A. J. de Hailes, London. 

24,694. Brakes for Carts, A. R. Spademan, London. 

24,695. RaILway BRAKES, F. W. Golby.—(Z. R. Weber, 


my.) 
24,696. Davion for Maxine CicARETTEs, T. Thompson, 


24,697. Gas Stoves, T. Thompson, London. 
24, 698. a and Banps, T. R. Voce and B. Drys- 


ie, . 

24,699. Vatves, A. G. Sutherland, J. G. Stidder, and 
J. F. Everett, London. 

24,700. Pix my East ATracHMENT, A. Lyon.—(B. M. Lyon, 
Austral: 

24,701. ee Hoists, Tangyes Ld., and A. Mees, 

24,702. “Two-Lie Lerrers, W. P. Thompson.—(0. 
Mergenthaler, United States.) 

24,708. STEP Lappers, M. A. Ruck.—(H. Edwards, 
Australia. 

24,704. FLoorine or Boxines for Hzartus, W. Moore, 


anchester. 
24,705. Curmngy Tops, J. Hazlehurst and P. Jackson, 
verpoo! 
24,706. Corrge Susstitute, E. Fischer, H. Zedler, and 
\. ‘an % 
24,707. Borrons and JEWELLERY, &c , R. Pape, Liver- 
poo 
24,708. Sprvninc Rouuers, J. V. Eves and M. Greeves, 
Manchester. 


24,709. Row ocks, J. W. Bredell, Liverpool. 
‘710. Water HEIGHT INDICATOR, oO. Fr. F. Griinbaum, 


24, 
London. 
24,711. Deavawe Sewrne Macuines, N. A. Aubertin, 
on. 
24,712. ApPraRatus for Contarnine Gum, &c , L. Gunn, 
mdon. 
24,718. Psgupo-1onon, C. D. Abel.—(J. C. W. F. Tie- 
mann, Germany. 
24,714. Seconpary Voitaic Batreriss, L. Epstein, 
mdon, 
24,715. Dampina Textite Faprics, &c., W. Mather, 
di 


mdon. 
24,716. An InrLatep Sock, T. E. Penrose, London. 
ay om a Corks in Borrues, H. L. Murphy, 


24 78. "Commannn Rorer and Ink Borrts, J. Carr, 


mdon. 
24,719. Topacco Pipers, C. Meyerson, London. 
24,720. Atarum or Bei for Cyrcies, H. C. Love, 


London. 
24,721. A Curr Protector, W. H. Minnoch, London. 
24,722. Topacco Prrgs, B, Orbell and F. Orbell, 


on. 
24,723, Grate ATTACHMENT, A. Briggs and W. G. 
reham, London. 
24,724. Housemarps’ Mart, F. T. Evans, London. 
— A New Crank for Bicycies, &., J. Boyd, 


ru! 

24,726. carping Heart from Liquip HyprocaRBons, 
le, London. 

24,727. Anoenne Pyeumatic Trres, E, P. L. M. 





Verdot, London. 





24,728. Printinc SreprepD Inpexes, G. Clark, London. 
24,720. Macuives for Emprorerina, A. Carpentier, 


don 
7 Tires for WHEELs of Vexocirepss, L. Thiéry, 


mndon. 

24,731. Racker Presses, A. E. Prosser, London. 

24,732. Repropucine Osvzcts, F. I. Ricarde-Seaver 
and L. Pernot, London. 

24,733. Lowgrine Wicks for Lamps, J. G. Paterson 


London. 
24,784. Screw Stoppers, J. J. Varley, London. 
24,735. Preparing H-#£Mo-aLBuMEN, O, Finsen, 


ndon. 
24,736. Onan Driving Mecuanism, A. Hebden, 
mndon. 
24,787. Cranks for Cycies, &c., W. Schubbert, 
London 


24,738. VENTILATOR, E. M. Lacey, London. 
24/789. —— Nozzves to Vessets, J. W. Dunn, 


24,740. Pammonpans, W. H. W. Denne, London. 
24, 741. Screw Proretter Cuanners, J. I. Rueff, 


London 
24,742. SPrRit Cooking Stoves, O. Hurschmann, 
mdon. 


20th December, 1894. 


24,743. Brakes for Storing Momentum, G. Quick, 
London. 

24,744. Dry Barts Ciosets, J. Donkin, London. 

24,745. Frsrovus Paster Cover, F. J. Curl ey, London. 

24,746. Waite Leap Automatic Dryine an Packine 
Macurne, E. J. Read, St. Albans. 

24,747. Exxecrric Spring Connectors, L. H. Cline, 
Wallsend-on- -Tyne. 

24,748. Rerarsine ArticLes in RotLeD Fors, F, W. 
Marillier, Swindon. 

24,749. Hat Trrmmincs, W. Ruttenau and C. Hahlo, 
Manchester. 

24,750. DravauT ParvenTer for Doors, I. Cartwright, 


24,751. EXHAUSTING, &c., Currents in Arr, C. W. 
James and G. Watson, Leeds. 
24,752. MEHANICAL Furnaces, C. W. James and G. 


atson, Leeds. 
24,758. Catcu or Fastener for Brcocn, C. Goodwin, 


mpgport. 
24754. Meratiic Piston-rop Packixe, D. Thomas, 
Pontypri 
24,755. Borer Movuntixes, W. W. F. Pullen, Cardiff. 
24,756. Saga for VenicLe Wuee.s, W. H. Sewell, 


24,757. VENTILATORS, J. and W. R. Green and H. 
Hague, Derby. 
24,758. Brake, %. Wier, Bristol. 
24,759. PrevenTinc the Bacoine of Trousers, W. 
Cooke, Liverpool. 
24,760 Sorry Fue. to Furnaces, W. 8. Laycock, 
ffi 


effield. 
24,761. Avromatic Dati Mecuanimm, J. W. 
Bradley, Bradford 
24,762. BRake Mecuanism for Ventcies, L. Roberts, 
radford . 
24,763. ATracHinc Kxozs to Bepstgaps, 8. Wilson, 


Birmingham. 

24,764. Ciorues Raits, 8. Ridings, Blackpool. 

24,765. MainTarnrnc UnirorM Tension of Srraps, E. 
Stubbs and T. Tweedale, Manchester. 

24, oe A Marine CYCLORAMA, W. R. Millward, Man- 
¢ 

24, Sa Fisnecs and ApsusTaBLe Fastenine, J. R. 

Churchill, Sheffield. 

24,768. ADJUSTABLE SPANNEBS, E. C. Green, Sheffield. 

24, 769. ConsTrucTION of METALLIC TRUNKS, T. A. 
Cooke, Birmingham. 

24,770. Mannoues, G. H. Cottam, Staffordshire. 

24,71. Go.rixe Iron, E. A. 8. Mac Munn, London. 

24, = eae for Arm Guns, F, H. De Béarn, 


24,73. “Georrane and Startinc Tramears, A. D. 
Hopkins, London. 

24,774. Vatves, E. F. Moroney, W. McKay, and J. 
McKay, Newcastle-on-Tyne. 

24, ll Cunosy Cap, F. Ballard and 8. Lloyd, West 


wich. 
24776. pall Suapeners, J. H. Tyler and H. E. 
Quinton, Hastings. 
24,777. Maxine SeaMizss SteeL Tuses, R. Wootton, 


Bi gham. 

 - Or Sroves, J. Harper and Co., Ld., and C 
maon. 

24,779. Minciya Kyives, A. J. and W. 0. Needham, 


London. 
24, _ Sn pacetaene Pex, A. Ries and ©. Warren, 


24, 781. "Tamerasvas Apparatus, H. T. Wood and C. 
Green, jun., London. 

24,782. ExTractine Gotp, W. H. Hyatt, London. 

24, — —— Sewace, J., D., T., and B. Briggs, 


24,784. Varve Gear for Steam Enornzs, C. E. Price, 
mdon. 

24,785. Apparatus for Fisuixe, J. T. Emery, Essex. 

24, 786. Propuction of Movuitpep ARTIciEs, E. 
Heériasé, London. 

24 — Revotvina ADVERTISEMENT, H. L. Peters, 
urbiton. 

24,788. Corset for Lapies, C. Demont, Liverpool. 

24,789. Doorn ALARMS, 8. Dalziel and J. Oliver, 


London. 
24,790. Propetiinc Cycirs and the like, T. Flux, 
London. 
24,791. Marcu Hotper and Cicar Cutter, J. Matson, 
ndon. : 
24,792. Distance REcORDER for Cycxzs, F. C. Wallace, 
don. 
24,798. Dousie-packs for Cameras, J. Wilson, 
London. 
24,794. SHutrte Cancer for Looms, G. Schwabe, 


London. 

24,795. Gas Motor Enotrnes for Traction, H. P. Holt, 
London. 

24,796. ELecrric Icnitinc Apparatus, A. Findenigg 
and J. Schwartz, London. 

24,797. Drivine Gear for VeLocirspEs, G. Hinz, 
London. 

24,798. WHEELS, E. W. Beech, London. 

24, 799. VARNISH, G. Pommerhanz, London. 

24, 200. War or Stick and AIR Pomp, M. Miiller, 
London. 

24,801. FisH-pLates, F. W. Weber, London. 

24, 802. Purers for the Usz of Dentists, G. Gombeau, 
London. 

24,803. ADVERTISING, N. Abrahams, London. 

24, 804. MANUFACTURE of EMBossED Tasers, R. Peck, 


24,805. DRIVING-MECHANISM for Cycuzs, A. Clément, 


mdon. 

24,806. Propuction of IncaANDEscENCE MAantiEs, C. 
C. Gautrzsch, London. 

24,807. Tarpina BEER BaRRELSs, J. Mohn, London. 

24) 808. Workine SINGLE Liss of RAILway, ee 
Dutton, London 

24,809. Boxgs, F. 8. Salberg.—(Stingl and Neumann, 
‘Austria. ) 

24,810. Fances, A. H. Cook, J. G. Bruce, and C. Bruce, 
London. 

24,811. Disconnectinc Ramway Cars, C. Moradelli, 


London. 

24,812. Power Transmksion Apparatus, L. Armanni, 
London. 

24,813. Prorectinc Brarines from Dust, J. Marshall. 
(CH. Graepel, Austria.) 

24,814. MANUFACTURE of Cranipes, J. Raschen, R. H. 
Davidson, and J. Brock, London. 

24, Co ee AtLoys, J. F. Allen and J. Brock, 


24 10, con for Necxtiks, J. Hewitt and F. R Baker, 
London. 

24,817. Sream Enoines, J. P. Todd, London. 

24,818. — *LOADING SportTInG Guns, A. Longley, 


ms 
24,819. "iecazsee, &c.y Rounrasouts, H, Engel, 


London. 
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24,820. Winpow Sasues, J. Row, London. 24,913. Furnaces, Taylor's Smokeless BoilerSyndicate, | 25, pm, Gann Woop Moutpinas, L. C. H. Charrier, | 528,943. Process or AND evar FOR ™ 
24,821. MaGtc-LanTERN APPaRatus, W. G. Grottendieck, Ltd., and J. Donaldson, London. ANUFACTURE OF IRON R. 

Pa.—Filed September uh, 


on. 
24,822. Station Inpicators for Trains, D. Paterson 
L. Percheron, London. 


21st December, 1894. 


24,823. Toy, C. Walton, London. 

24,824. Cycizs, W. Evans, Birmingham. 

24,825. Mosquito Net Frame, C. Barker, Liverpool. 
24,826. VeceTaBLE PaRcHMENT Parser, H. Sweetapple, 


ve 
24,827. Waee.s, W. H. Dunkley, Birmingham. 

24,828. Fire-ticuters, G. P. Taylor, Birmingham. 
24,829. EvaPorRAToRs, = McNeil and H. . Aitken, 


Glasgow. 
24,830. PIGMENT, W. Moody and M. N. d’Andria, 


= “4 PENHOLDERS, J. Wheeler, Ilfracombe. 
2, Macuring for Rotuise Bacon, J. Smylie, Man- 


aaa 
24,833, TERMINALS for TUBULAR Rops, J. H. Cartland, 


Birm 
21,834. Cycizs, P. K. Masey, London. 
24,835. Enarmves for PappLe-wHeEL SreamMers, R. B. 
ounee 8 Birkenhead. 
886. SHEARING Merat Puiartes, J. H. Wicksteed, 


24,887. Urittsation of Iron Resipvgs, C. Dreyfus, 
Manchester. 
24, = Rivne for Corrain Cuarns, &c., J. Barnet, 


Ww. 

24,839. Wneets for Cyrcirs and Venicies, P. Weir, 
Bristol 

24840 Rattway Cuarrs, J. C. Craine and J. Ames, 
Manchester. 

24 841. ay eed and Se_r-movine Enoines, W. C. 


Wilson, Bris’ 
. New Rome Device, R. K. MacBride, 


mdop. 
24 ~~ ° Uricisise Heat from Forvacegs, J. Horrocks, 
— a the Gates of Pit Suarrts, J. Boffey, 


'y- 
24 845. Cycie Cuats, G. Walker, London. 
24,846 AppiTions to Money Boxes, J. F. "Wood and C. 
Dunn, Birmiogham. 
24,847. ManuracturRE of Br-sues, A. Martin, Bir- 


ham. 

24,848. Srups for Horsgsnors, G. H. Dudley, Bir- 

mingham. 

24,849. Rartway Sicnats, W. H. Moore, Birmingham. 

24,850. Game, H. Feldmann, Glasgow. 

24,851. Mrruop of FasTEenine Cop, J. Dale, Dundee. 

24,852. VENTILATING and AIR-HEATING APPARATUS, O. 
Scholz, Live 

24,853. Topacco Prez, J. J. Price, Tredegar. 

24° 854, ADJUSTABLE CALENDAR, F. ape, F. Snelling, 
and A. R. Prior, Portsmouth. 

24,855. FLUsHING "APPARATUS, M. J. Adams, York. 

24, 1856. Foupinc Hoop for Sgats, M. Hyman and R. 
Joseph, London. 

21,857. Automatic SypHon, 8. 8. Bromhead.—(C. 
Lignon, mce. 

24,858. MeraL arene, A. L. Lloyd and T. Piggott 


24,859. Utinisation of Waste Pick Le from GALVANIE- 
inc Works, T. Parker, London. 

24,860. Manuracture of Potassium CHLORATE, T. 
Parker, London. 

24,861. TagaTment of Ores, T. Parker, London. 

24,862. — for Raitways, A. J. Hamilton-Smythe, 


W 


estminster. 
24,863. Parquet or Woop F.oorine, J. F. Ebner, 
London. 
24,864. Promary Evecrric Batrerizs, F. A. G. Cassell, 
London. 
24,865. SHow Carns and ADVERTISEMENT, F. Bateman, 
mdon. 
24,866. Stzam Pumps, W. Voit and W. D. Hooker, 
London. 
24 867. Sewer Entrance Covers, &c., W. H. Morgan, 
Birmingham. 
24,868. VENTILATING Sewer Covers, W. H. Morgan, 
ing s 
= — atts, W. Howard and F. R. Sadler, 
24,870. Movers a conga J. Place and the.Linotype 
vom: 
24,871. Vagorixa Vocuen & Sounp Posts, J. A. Penney, 
— ‘Doom and Saogs, J, H. H. and H. P. O. Wohl, 


24,873. TeLEPHones, W. P. Thompson —(The Actien 
Gesellschaft fiir Fernsprechpatente, Germany.) 
24, ae van ta W. P. Thompson.—(G. Loewen- 
stein, Germany. 
24,875. — and Surinxine Tires, J. Todhunter, 
—_ “Euxcrn IcaLLy Wixpinc Springs, H. Aron, 
vel 
24,877. Urimmwation of Waste Propucts, P. C. D. 
Castle, Liverpool. 
24,878. Rerarnive TumB.LERs in Position, 8. Morris, 
iverpool. 
24,879. Sarety Envevorg, J. H. Buckley, 
24,880. Book Brxpine, G. B. Ross, London. 
24,881. Typrx-wRITING MACHINES, G. B. Wilkes, 


London 
24,882.  —— Frames, J. McDade, a=. 
24,888. a Motors, C. G. 


London. 


de Laval, 


24, $34. a Apparatus, C. G. P. de 
Laval, London. 

24 885. Step’ Lappers, W. H. O’Dowd, London. 

24 886. Cycizs, W. J. Midelton, London. 

24 887. EARTHENWARE GULLY Traps, G. Brain, jun., 
London. 

24,888. Pennotpers and Pencits, R. Smith, London. 

24,889. Hoxper for CanpiEsticks, E. B. Raybould, 


London. 
24,890. Hoox for Artictes of Dress, E. Moore, 


mdon. 
24,891. An ImpPprRovep Boarp Game, R. Bennett, 
London. : 


24.892. Ipentiryinc UmBreE.as, &c., J.C. Pritchard, 
London. 

24,898. Screws and Screwoprivers, E. H. W. 
Shrimpton, London. 

—— A New Savce or Conpiment, H. A. Klein, 


on. 
24,895. VeLocirgepes, O. Miiller, London. 
24.896. Firrmes for Ramtway Carrisces, A. Watson, 


don. 
24,897. Brakes for Cycies and other Venicwes, A. E. 
Fillis, London. 
“= A Paeparation and Apparatus, T. Hawkins, 
Ww. 
24,899. DyNAMoMETER, L. Schuler, London. 
24 900. CoLLapsiBcE Boats, A. J. Hook, Surrey. 
24,901. Carsonic Esters of AcyLAMIDO PHENOLS, O. 
Imray.—( The or vormals Meister, Lucius, and 


Briining, German 
24,902, MACHINE ~ Fotpine F, Brics, F. Dehaitre, 


London. 
a MANvFACTURE of Razor Srrop, J. H. Keeling, 


on. 
24904. Makino Butter and the like into Pats, J. 
er, London. 
24,905. VeLocirepgs, A. Mayhew, London. 
24, ge Exectric TRANSFORMERS, A. B. Blackburn and 
Buchanan, London. 
24 Sor ELEcTRIC = Lamps, A. B. Blackburn and 
mdon. 
24, 908. ” Recorpine Evecrric Currents, A. B. Black- 
burn, London. 
24, > Srrtine Apparatus, W. L. Wise.—(J. Henrici, 


nce.) 
24,910. ease Exposure Sxvurrers, H. L. C. 
‘Ausbettel, Loni 
ss Recenene for Am Guns, F. H De Béarn, 


don. 
24,912. Cows, A. J. Boult.—{J. Lecharlier, Betgium.) 


—, Cuupren’s Mai Oarts, &c, T. Hardstaff, 
mdon. 

24.915. CounrerBaLancepD Boxes, A. J. Boult.—(4. 
Riecke, Germany ) 

916. Forcise Meat into Sxuvs, T. Williams, jun., 


London. 


24,917. 
London. 
24,918. Device for Houtpinc Norss, 0. Behrends, 


24 
— Cisterns, J. and W. J. Sherman, 


don. 
24,919. Trzs for Pacxine Cases, E. H. Magerfleisch, 

London. 
24,920. Boor and Ssoz Lace Fastener, F. Everts, 


London. 
24,921. IncanpEscent Gas Burvyers, &c., A. Ricks, 

London. 
24,922. IncaNpDEscenT Gas Burners, C. Gautzsch, 

mdon. 


24,923. Trouser Braces, M. Kronheim, London. 
24, 24. TeLEPHONE SwitTcBBOARD P.ves, J. Taylor, 


24, 925. _ Macuinery, C. G. Picking, 
Londo on. 
24,926. Dynamos, A. B. Blackburn and W. Buchanan, 
mdon. 
24,927. Merauiic Capsues, J. Buchanan, London. 
24,928. Surps’ Gass and Bort.e Houpers, G. Tilston, 
London. 
24,929. Dress Hooxs and Eves, E. M. 8. Horton, 
ndon. 
24,930. Bicycix Lamps, T. V. Smith, London. 
24,981. Marcu Houpers, H. N. Bunbury, London. 


22nd December, 1894. 

24,932. Broom Hanpier, W, E, and F. Hotton, 
London. 

24,933. SHetr Supports, W., E, and F. Hotton, 
mdon. 

24.934. Quick Brake or Make-Time Switcn, H. Wagg, 
ton. 

24,935. Rartway Distance Ivxpicator, E. Maxwell, 


Southampton. 
24,936. CarnriaGE Sprinos for Venicies, J. C. Hudson, 


London. 
24,937. VariaBLe Gear, A. Munroand J. Mills, Glas- 


gow. 

24,938. DisonpeRLY So.pieR (4 Toy), J. 8. Green, 
Edinburgh. 

24 © are Drain Tar, J. Carter and W. T. W. Torrington, 


24,940. REFAcina Water Tar Seatincs, J. Shaw, 
Huddersfield. 
. Srrercumc Fasrics, R. W. Thom, Man- 
chester. 
24,942. Boats’ Rowxocks, A. Pengelly, Teignmouth. 
24,943. Kwives for Cutrine Out Lzatuer, H. J. Creese, 


Leicester. 
24,944. Frrepeicx or Buiock for Fires, F. Booccck, 
H. Enoch, 


24, — Fivsnine and other CISTERNS, 

24, 946. Continvovus Kuss for Bricks, &c., G. Warren, 
Exmou' 

24,947. Nozzie Firrinas, J. H. and H. Stone and S. W. 
Hughes, B gham. 

24,948. Srzam Gianps, W. M. Walters, Live: 

24 a Generation of Power, &c., J. Lind 
field. 

24,950. ADVERTISING MecHanism, T. R. Shillito.—(0. 
Spaethe, Germany.) 

24, "aig Fusss, H. B. Bourne and W. F. Bourne, 

Dat 

24,952. Meruop of Fastenine Pcates, W. A. Tomlin- 
son, Folkingham. 

24,953. CuLLENDER Lips, H. Parry and E. Jacques, 
Lichfield. 

24,954. Sigur Feep Lusricators, H. Simmonds, Man- 
chester. 

24,955. Curr Recutator and Ho wper, F. W. Green- 
away, London. 

24,956. Woopen Rim for Wuee.s, A. C. Pemberton, 
Rickmansworth. 

24,957. Stons Moutpine Device, J. Pickhover, Lanca- 


1. 
ey, Mir- 


shire. 

24,958. Mecuanicat Freepers, L. Hargreaves, Man- 
chester, 

24,959. OCotuapsisLe Pocket Dark Capinet, G. G. 
Gray, Hastings. 

24,960. Steam SicnaL Wuisties for Sxips, J. W. 
Sampson and T. L. Mitchelmore, Southampton. 

24,961. Rererence Rack, B. I. Gilman, Liverpool. 

24,962. Home Trarvers for Cycuists, A. Légé and A. 
T. Job, London. 

24,963. PortaBLe Stanp for Bicycies, J. Preston, 


Glasgow. 
— Spoons for DistrisutTine Sat, &., J. Dougall, 
iw. 


24,965. Decoratinc Surraces, J. M. Wade, London. 

24,966. ComprnepD Mrxine and Grivxpinc MILL, W. P. 
Thompson.—{J. Schmidt, Germany.) 

24,967. Boots, 8. H. Foden and The Liverpool Rubber 
Company, Liverpool. 

24,968. CaBLE PuLueys, J. Y. Johnson.—(C. E. Calloch 
and H. C. Delcroix, France.) 

24,969. Woop-worKInG Macuines, J. Y. Johnson.— 
(C. EB. Calloch and H. C. Deleroix, France ) 

24,970. Vatve Gear, W. Keen, London. 

24,971. ManuracTuRine Sreves, W. L. Pearson, Dublin. 

24,972. Winpinc THeeap, A. G. Brookes.—(J. W. 
Foster, United States.) 

24,973. Automatic Corn Macuine, F. J. Cocks, Bir- 
mingham. 

24,974. Hanp Hoss, J. Dransfield, London. 

24,975. Barometer, A. McKay, London. 

24,976. Fire-par, P. Malvezin, London. 

24,977. Rotary Pomps, J. Klein, London. 

24, 078. Commune System of INTERLOCKING, P. Bouré, 


P: 

24, — C. Nichols, sen., and C. Nichols, jun., 
Lon 

24,980. ie used in Looms, H. Robertshaw, 
Bradford 


24,981. NasaL Hyorenic Apparatus, A. J. Boult.—(T7. 
L. de B. Segers, Holland.) 

24,982. Kwitrinc Macutves, T. Wilde, London. 

24,983. Pianos, &c, A. J. Boult.—(C. A. EB. Syhre, 
Germany. ) 

24,984. CHarn Livxs, J. C. Schmidt, London. 

24,985. Fexp Bencues for Saws, W. Brigh ton, London. 

24, 986. ScrEENING Macuines, A. J. Boult —(C. V. Sel, 

Belgium.) 

24,987. SEL¥-cLosInNG ApPpLIANces for Doors, W. 

Whiteley, jun., London. 

24.988. PRoDucTION of CuemicaL Compounps, H. E. 
Newton.—(The Farbenfabriken vormals F. Bayer and 
Co., Germany ) 

24,989. Automatic Weicut Motor. J. Papdi, London. 

24,990. © Sart Fronts, T. W. Bilenkiron, 


London. 
24,991. Grain Binpers, W. C. Barker, London. 
24,902, Mon — Sarety Lamps, W. Ackroyd and W. 
es 
24 086. Hose "Pies, B. Cockin and G. EZ. Stringer, 


24,994. Burtpinc Stones and Bricks, J. Scheck, 
London. 


24,995. CycLe Cranks, 0. Wernick, London. 

24,996. Securrne Leap Pipes, W. J. and E. Freeman, 
London. 

24,997. Foop Srurr:, G. 8. Mackenzie.—(Gray, Mac- 
kenzie, and Co., Asia Minor.) 

24,998. ‘Apparatus for TREATING Tea Leaves, W. Gow, 
London. 

24,999. SurpHonic Acips, C. D. Abel.—(The Actien 
Gesellschaft Siir Anilin Fabrikation, Germany. 

25, ee Pxoto Exeosurgs, A. ‘Watkins, 
Loi 

25,001. Peat Briquetre Propuction, E. Stauber, 





London. 
25,002. Borries for SMELLING Sats, &c., W. H.:Kerr, 
London. 


25, 004. ores — La Société Augustin Nor- 
mand and 
25,005. SHOOTING Practice, V. and E. C. Robbins, 


mdon. 
25,006. ILLUMINATED ANNOUNCEMENTS, A. Adamoff, 


mdon. 
25 007. InpIa-RUBBER ARTICLES, W. MacKintosh and 
W. Morrison, London. 
~——. = Earth Cuosets, G, F. Redfern.—(J. Ulbing, 


tria ) 
25 oe Diss for Puncntnc Macuinery, H. Rigby, 
ndon. 

25,010. Pennoupers, C. F. Davies, London. 

25, 011. Tosacco Pipgs, A. Duke, London. 

25,012. Device for Securinc Wrappers, W. Barrett, 
London. * 

25,013. Srzam Generators, E. Brillie, London. 

25,014. Evecrric Batrerizs, W. and J. Herbert, 
London. 

25,015. rae for Cortina, &c., Meta, L. Armanni, 
Londor 

25,016. Bxrascrive Precious Merays, M. Crawford, 


25,017. Speep InpicaTors and Inspectors, 0. Spratt, 


mdon. 

25,018. Dyg-sturrs, 8. Pitt.—(Z. Casella and Co., Ger- 
many.) 

25,019. Automatic Switch, F. M. Newton and T. 
Hawkins, London, 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 








528,357. Power Wee. ror EnpiEss CONVEYORS OR 


Kvevators, A. J. B. Berger, Hingham, Mass.— 
Filed December 4th, 1893. 
Claim.—(t) In a power wheel for endless conveyors, 


an adjustable tread surface, the wheel having a series 
of periphy ral pockets formed therein, and removable 
wearing blocks adapted to be secured in one end of 


a 








said pockets, substantially as described. (2) In a 
pocket wheel for cable conveyors, removable wearing 
blocks for and adapted to be secured in the pockets 
extended beyond the tread surface of the wheel, and 
radially recessed to receive the cable, substantially as 
described. 

528,480, Construction or Biast Furnaces, SHarts, 
Curmyeys, &., W. P. Ingram, Middlesbrough, 
England.—Filed December 16th, 1893. 

Claim.—(1) A blast furnace, a shaft or chimney or 

like structure formed of bricks or blocks s 

such a manner that the joints between the same take 

a direction tangential to an i circle struck 

from the centre or axis of the structure, substantially 

as herein shown and described. (2) A brick or block 





to be employed in the construction of blast furnaces, 
shafts or chimneys and the like at its ends shaped to 
the contour of the structure to be erected and at 
its sides generally tapered or shaped to form tangents 
to an imaginary circle struck from the centre or axis 
thereof, and provided with shoulders at its sides 
facing ‘in —- directions, substantially as herein 
shown and described. 


528,409, Sream Borrer, D. Ahern, New York, N Y.— 
Filed May 2nd, 1894. 

Claim.—(Q1) Ina ‘steam boiler having a rectangular 
body A of oblong cross-section, set h rizontal longi- 
tudinally and inclined transversely, an inclined water 
leg a’, extending continuously along the length of the 
boiler, in combination with the grate E extended rear- 
ward beyond the centre line of the body, and with the 
inclined furnace front having horizontal tubes H and 
H’ connected to the body A, all arranged for joint 





operation substantially as hercin specified. 2 ~ 
boiler body A, set inclined transversely wi 

grate under one oblique face, two sets of tubes inclined 
in opposite directions, the provisions for the flow of 
gases downward past the rear angle of the body and 
upward again through the tubes C, and the stack K 
leading upward from the top ce all axran at the bey and 





— Philadelphia, 
Claim.—The herein described 
manufacture of iron and steel, con: 
js m gas under pressure poo: we AT. above the 

into carbonic acid in the yoeemnee of oxide of 
ion in- a hehe of —- and inclosed in g 


song 


Ss ‘Ui ee 


GUT 
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PUY 


" 
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furnace or vessel practically air tight, the said 
hydrogen decomposing the said carbonic acid into 
oxygen and “nascent” carbonic oxide, and bring- 
ing the nascent carbonic oxide into direct contact 
with the oxide of iron, which it readily reduces. 


529,145. Dynamo-eLectric Macuiner, R. Thury, 
Geneva, Switzerland.—Filed August 18th, 1894. 
Claim.—A dynamo-electric machine essentially com- 
posed of two superposed horizontal and fixed rings M 
of U-shaped section, each provided with a coil /and 











with a circular pole piece ¢ on which are disposed 
suitable wires ¢! in combination with a vertical axis A 
bearing a bell A“, the inner wall of which is provided 
with suitable ranges of teeth d disposed in front of the 
wires ¢!, substantially as shown and described. 


529 364. Bexr Fastener, C. Claudy and J. Klusmeyer, 
Birmingham, Ala.—Filed January 30th, 1894. 

Claim.—(1) In a belt fastener, a metallic’ frame 
having a cross bar with a series of one or more rows 
of pins, two end bars journalled in the frame, the bars 
having a series of pins on one side, stops formed on 
the side frames to prevent the pins on the end bars 
from turning past a vertical position, substantially as 
described. (2) In a belt fastener, a metallic frame 





having a cross bar with a series of pins, end bars 
journalled in the frame, the bars provided with a series 
of pins, one end of a belt engaging the pins on a cross 
bar, the other end of the belt engaging the pins on 
the’ = all combined as set f for the purpose 


529,375. Gzarina for Grain Dritts, R. Galloway, 
Macedon, N.Y.—Filed June 9th, 1894. 

Claim.--The combination with a continuously rota- 

ting driving arg formed at intervals with teeth, 

between the th with smooth surfaces below the 








Leng line, and provided on opposite sides of the teeth 
with radial recoil pins and baby te tom of a driven 
pinion” in ition to be teeth of the 
ving pinion ; ote the driven Vinton will receive 
an npr orrventt motion, “ pointing” will be prevented, 
and the proper engagement of the teeth of the two 
pinions insured. 
529,488. Execrrician’s Comptnation Toor, J. M. 
Gile, Denver, Colo. ehh March 20th. 1894. 
Claim.—A d of two lever 
arms, 5 and 5*, pivoted pa “at 6, the pivoted 
parts r at 5¢ to form wire cutters, plier jaws 
located above the pivot and rece for wire con- 
necting purposes, the outer faces of the jaws having 














cutting edges, the arms below the pivot being adapted 
to overlap, and oppositely recessed to form cuttip 
edges, the inner ed, of the arms be! provid 
with wire gauge recesses, substantially as described. 








THRoaT IRRITATION AND CovuacH. — Soreness and 
dryness, tickling and irritation, inducing cough and 
affecting the voice For these symptoms use Epps’s 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
Glycerine in these ble confections becomes 


actively healing. Sold only in boxes, 4: tins, 
pathi 144 label , ‘James Epps AnD Co., Homco- 
thie themista emists, London.” 





the removable panels I and K? = the 
hull M of a wos — adapted to serve su tantially 
as herein speci! 
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THE SIMPLON TUNNEL. 


No, II. 


(7) Execution of work: System of construction.— 
In all previous aa 0 for the construction of a 
tunnel under the Simplon, great difficulties were fore- 
geen on account of the subterranean heat. The 
method by which Messrs. Brandt, Brandau, and Co. 
propose to construct it is quite new; instead of 
making @ single tunnel for two lines of rails, two 
headings will be driven simultaneously, their centres 
being 56ft. apart. Every 220 yards these two headings 
will be joined by transverse passages. Of the two 
headings, No. I. will be opened out to the full section as 
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required. In case of any serious breakdown in the 
masonry, No. II. would be still more useful, as from it 
drifts could be run to come behind the damaged part. 
(8) Mechanical perforation in headings.—Headings I, 
and II. will be started simultaneously, with three or four 
Brandt’s rotary hydraulic drilling machines working at 
each face, the motive power being furnished by two 4in. 
mains. For the first half of the north end, whilst going 
through schist, it is proposed to use a pressure of 1000 lb. 
per square inch ; but, for the second half, and for all the 
south end, where gneiss has to be penetrated, the pres- 
sure will be 1500lb. Besides the six or eight machines 
in these headings, there will be four on each side for the 
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upper headings, and the cross galleries. These twelve 
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to drill a 2fin. hole 40in. deep. At the slower of these 
two rates, four machines could drill fifteen holes 49in. 
deep in two hours and five minutes; so that there ought 
to be no difficulty in keeping up the required speed 
through gneiss; whilst the progress should be much 
more rapid through schist. 

(9) Clearing away the rubbish.—The continual im- 
provements in rock-drills have considerably reduced the 
time required for perforation, whilst more powerful 
explosives have increased the progress made by each 
attack. But the time portlet for clearing away has 
remained unaltered, and is, therefore, relatively of much 
greater importance than it was formerly. Though various 
plans have been tried for doing this work more quickly, 
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the work advances, but tunnel II. will only be finished if 
the traffic developes sufficiently to require a continuous 
double line of rails, instead of the passing-place that has 
been arranged in the centre. Gallery II. will have a 
sectional area of 86 square feet. It will serve as a 
ventilating passage, as the cross galleries will be closed 
by doors, excepting the two last, so that the air which 
will be forced into heading II. by powerful fans will cross 
through them into heading I., and pass through all the 
workings, before it goes out at the entrance of tunnel I. 


Tunnel. /. 
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SECTIONS -OF SIMPLON TUNNEL 


machines will use four gallons of water per second ata pres- 
sure of 1000 1b. or 1500 lb. In hard rock, twelve to fifteen | 
holes 2fin. diameter, and about 49in. deep, will be needed ; 
in schist, eight to ten holes of the same diameter, and about 
55in. deep. Two months after work is commenced the | 
rock drills can be started, using steam as motive power, 
both at the north and south ends. Ten months later the | 
turbines will be at work, and the drilling will be able to 
advance more rapidly. It is estimated that during the 
two months of hand drilling, about 66 lineal yards | 


Fig s. 


Sections. shewing Main Headings 
Tunnel 1 in Solid Rock. 
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The water mains will also be laid down in heading II. In | will be excavated at each end; durin 
working, the empty trucks will enter by this heading, | ing months, 
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and the loaded ones will pass out through No. I. There | ——— that five months are required to open out and | 
’ 


will be the further advantage that No. II. can also be used | finis 


for the trains going out, in case of necessity. 


In constructing tunnel I., the advance heading will be | during the remaining forty-nine months. 


made on the base, shafts raised from time to time to the | 


manner, and finished. 


No. I. onl 
no more 


, : i Tunnel II. can be finished | and at the Suram Tunnel in 
without interfering with the work of No. I. As long as | rock; in all of which the rate of 







nothing has been found better than loading up by hand, 
direct into the trucks in which it is to be removed. The 
difficulty at present is that the pieces only fall just in 
front of the face, on the spot where the machines will 
have to stand. If they could be thrown much further, 


| they could be quickly pushed to the right and left, and 


afterwards removed, whilst the next set of holes were 
being drilled. This the contractors have found a way of 
doing by hydraulic means, as they have proved by satis- 
factory experiments. Besides saving time, the employ- 
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g the ten succeed- | ment of this system cools both the workings and the 
at five yards a day, 1500 yards on each face. | broken rock very considerably. 


(10) Upper headings, opening out, and lining. — The 


| finish, after the headings from the opposite ends meet, a | shafts and the upper headings in tunnel I. will be com- 
| daily average progress of nearly 63 yards will be required | menced in each 220 yards section, as soon as the cross 
| gallery at the head of this section has been opened, and 


é f The report then gives details of perforations made by | the current of air has begun to pass through it. Accord- 
roof, and headings from these driven both ways. Finally | Messrs. Brandt and Brandau at the Arlberg Tunnel, at | ing to the nature of the rock, hand or machine drilling 
the tunnel will be enlarged to the full size in the usual | the Mansfelder Kupferschieferbauende Gewerkschaft, | will be employed in these upper headings. As soon as 


the Caucasus through hard | one upper heading reaches the next, the full section will 
f f progress has exceeded | be opened out, and the masonry will follow at once. 

is being used, it can be repaired with | that specified. At Simplon the greater part of the | 

ifficulty than there would be for an ordi- | tunnnel will be through gneiss. Asoeedingh 


(11) Ventilating and cooling the works.—The essen- 


y ablock of | tial principle in the ventilation has already been explained 


nary tunnel 220 yards long;.as workmen and material | Antigorio gneiss was taken to Winterthur in 1891, to be to be the introduction of a large quantity of air into 
could come in by heading II. and pass through the nearest | tested with one of Messrs. Brandt’s machines, and it heading II., which passes through the last two cross 
transverse gallery to the place where the repairs where | was found that it took from twelve to twenty-five minutes ' galleries into tunnel I., from which it escapes into the 
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open air. This is not only intended to supply the work- 
men with pure air, but also to cool the rock. The quantity 
of air required for the first of these purposes is relatively 
small. In the Gothard, from 50 to 70 cubic feet of air 
were introduced per second. At Arlberg, for a long time, 
100ft. was considered sufficient ; towards the end of the 
work, when the number of men was greatly augmented, 
this was increased to 200ft., which was found ample. At 
Simplon there will be a maximum of 1750 cubic feet per 
second, which will pass through heading II. at a velocity 
of about 20ft. per second. This quantity of air ought 
to cool the rock to such an extent that no other cooling 
arrangement should be required, either in the headings 
or by the masons. But if it should be too hot in summer, 
its temperature can easily be lowered 20 deg. or 30 deg. 
by means of water sprays, when passing through the 
transverse galleries. 

To drive 1750 cubic feet of air through a heading six 
miles long, and 86 square feet in sectional area, a pressure 
equal to 18in. of water will be required, to which must 
be added another inch for the resistance in the heading 
and in tunnel I., making a total of 19}in. If the effective 
work of the fans be taken at 65 per cent, a force of 
500-horse power will be required to supply 1750 cubic 
feet of air per second, at a pressure of 19}in. water, 
Two fans 18ft. diameter will be put up at each end of 
the tunnel, and coupled directly to the turbines. These 


fans will be so arranged, that coupled one behind the | 


other, they can either aspire or force 1750 cubic feet of air 
at a pressure of 194in., or coupled side by side they can 
pass 3500 cubic feet air at a pressure of 9fin. 


Fig 6. 
Transverse Gallery 


Section through 


months of construction, before the water conduits from 
the Rhone, and the turbines, &c., have been finished. 
During this time 170-horse power will be required ; of 
this 140-horse power will be for six rock-drills, and 
80-horse power for working small hydraulic ventilators. 
and also for a small workshop. This power will be 
provided by three 60-horse power semi-portable engines, 
of which one will be prmcired about two months after the 
commencement of the works, and the others within 
the two subsequent months. These engines will be 
kept as a reserve till the termination of the work. 

The second period will last a year and a-half, or two 
| years, until the first three miles have been completed. 
| During the first and second periods an 8in. bore-hole is 
to be put down near Bérisal, which is to penetrate the 
tunnel three miles from the mouth. The depth of this 
hole will be about 2800ft. From the Steinenbach, at an 
altitude of 5900ft., a quantity of water equal to twenty- 
two gallons per second will be taken, and conveyed in 
| pipes, carefully protected from the frost, to this bore- 
| hole, and down it to the tunnel, where it can be utilised 
for drilling or for cooling.. It will give a pressure at the 
drilling machines of about 1500lb. to the square inch. 
If, contrary to all expectation, the bore-hole should not 
be made successfully, this water will be conducted by a 
special conduit to the head of the tunnel, where it will 
enter the main. 

During this second period, 750-horse power will be 
required: 200-horse power for eight rock-drills, 250- 
horse power for the ventilating fan, 200-horse power for 
internal and external electric lighting, and 100-horse 
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For the advance headings in I. and II., 12 or 13 cubic 
feet of air for each working face will be taken from the 
last cross gallery, and by means of hydraulic injectors 
cooled to 45 deg. or 50 deg. Fah., and forced through a 
small line of pipes to the front. Similar hydraulic 
injectors in heading 1 will supply from 7 to 14 cubic feet 
of air per second to each working face in the upper 
headings. Besides these air pipes, there will be in each 
of the upper headings branches from the cold water 
main, so as to cool the walls and the broken stone. After 
allowing for the cooling power of the air, it is calculated 
that 11 gallons of water at a temperature of 54 deg, will be 
required per second to bring the temperature of the walls 
down to 68 deg. About 18 gallons per second will be 
provided for this purpose. It is, therefore, anticipated 
that even if the works are impeded by the internal heat 


being a few degrees greater than geologists predict, they | 


will not be altogether stopped. 

The cooling-water main, which will have a diameter of 
about 10in., will be placed in heading II., and as the 
work advances branches will be taken through the 
transverse galleries. The water from this main will be 
used for clearing away the broken rock, as well as for 
cooling. But it will only be applied to this purpose for 
a minute or two after each attack, and at the most once 
in two hours, so that its temporary stoppage in the upper 
headings will not be of any consequence. 

(12) Transport.—Lines 2ft. 74in. gauge, and with 40 1b. 
rails, will be put down in each heading. There will be 
branches at each cross gallery, and it is for this reason 
that they are oblique, instead of being made at right 
angles to the main tunnels. Special steam loco- 
motives will be built for service inside the tunnel. 
They will weigh sixteen tons when in working order, 
and will be constructed with extra large boilers, so 
may be no need for stoking whilst 
inside the tunnels. They are to be capable of going 
round a curve of 50ft. radius. The trucks are to be 
on metal frames, and are to have springs, buffers, and 
elastic draw-bars. They must havea capacity of 70 cubic 
feet, and seats for three men are to be provided back and 
front. As a general rule, the trains will enter by head- 
ing II., and leave by heading I., so as to travel in the same 
direction as the ventilation. The trucks will be backed 
into the transverse galleries, and the fans will be run 
more slowly whilst a train is going up. 

(13) Hygienic arrangements.—Dressing rooms, baths, 
&e., are to be provided as near as possible to the entrances 
of the tunnels, to which they are to be connected with 
covered ways. Each workman will be provided with 
working clothes, which will be dried and cleaned after 
each shift. The report also describes the sanitary 
arrangements inside the tunnel. 

(14) Outside erections. North side.— These build- 
ings are on the left bank of the Rhone, and are so 
arranged that they can be uséd whilst tunnel II. is 
being finished, without interfering with the work of 
tunnel I. The work at the north end may be divided 
into three periods. The first of these is the first twelve 


that there 











power for workshops, saw-mill, mortar-mill, &. It is 
| not expected that cooling water will be required before 
the end of the third mile, as it is only then that the 
distance from tunnel to surface commences to become 
| considerable. 
| The duration of the third period, from the third to the 
| sixth mile, will be from two to two and a-half years. In 
| this, it is estimated that 500-horse power will be required 
| for ventilation, 200-horse power for electric lighting, and 
| 100-horse power for workshops; this power will be taken 
| from the Rhone. The supply of five gallons of water per 
| second for the rock-drills, and of thirteen gallons per 
| second for cooling, or for clearing away the broken rock, 
| will be furnished by the Steinenbach, which will come 
| into the tunnel, as described above, at a pressure of 
| 15001b. per square inch. 
South side.—It was not easy to find a suitable site 
| for the necessary buildings on this side, as the valley is 
| narrow and descends rapidly. The baths, laundry and 
| dressing-rooms are on the right bank of the Diveria, and 
| are connected by a covered gallery with the heading. 
| Two bridges will be made over the Diveria; trains enter- 
| ing or leaving the tunnel will cross the upper bridge, 
| whilst the lower one communicates with the dressing- 
| rooms, &c. 

| The power-house, workshops, stores, and offices are to 
| be on the left bank of the Diveria, but at two different 
| levels, one 17ft. above the other. The machinery will be 
|on the upper level, whilst wood, stone, sand, lime, &c., 
| will be stowed on the lower; the offices and stores will 
| be placed between them. In deciding the position of 
these buildings there were two considerations—first, that 
it should be possible to finish tunnel II. without interfering 
with the traffic of tunnel I.; and secondly, to impede the 
circulation on the road as little as possible during con- 
struction. 

At the southern end, the work is divided into two 
periods. The first period is, as at the northern end, the 
first year of construction, until the turbines are in work- 
ing order. The power needed will be 180-horse power 
for six rock drills working at 1500 lb. pressure, and 
30-horse power for the small ventilators and small work- 
shops. Three portable engines, each of 75-horse power, 
will supply this. As on the north side, one of these will 
be in use two months after the works are commenced, 
and they will be retained as reserve force till the comple- 
tion of the works. The second period will last for four 
or four and a-half years, till the six miles from the 
southern end are finished. The motive power needed 
will be 1700-horse power, divided as follows :—For ten 
drilling machines, 350-horse power; for cooling and 
hydraulic clearing, thirteen gallons per second at a pres- 
sure of about 7501b. per square inch, 550-horse power ; 
ventilation, 500-horse power ; electric lighting, 200-horse 





| power; and workshops with saw mill, mortar mill, con- 


crete mixer, &c., 100-horse power. 

Besides hotel, canteen, and dwellings for workmen and 
overseers at Iselle, a hospital is to be erected at Rosso, 
near Varzo; and houses for the engineers will be con- 


structed as they may be required. The large ventilati 
fans will be placed close to the entrance of the tunne ag 
at the north end. . 








SHIPBUILDING IN 1894. 


Tue statistics of ship-building and marine engineering 
for 1894, so far as the returns furnished by the firms 
themselves to the daily press are a guide, show some 
interesting and unexpected features. Contrary to the 
expectations pretty generally formed twelve months 
regarding the pee of the industry, the production 
has been much higher than it was in 1893. When 1894 
began the outlook for the shipbuilder and engineer 
seemed the reverse of encouraging. Most of the yards 
were in a depleted condition, while the orders for new 
work were certainly far from plentiful. Before the year 
was far advanced, however, a revival took place con. 
temporaneously with further orders for warships issued 
by our Admiralty. Though the spurt did not continue 
for any great length of time, it suffited to give that 
impetus to the shipbuilding and cognate industries which 
has left such a decided mark on the output. Altogether 
the shipbuilding yards of the United Kingdom have pro. 
duced about 1,125,000 tons, an increase over the output 
of the year previous of some 200,000 tons. The ship. 
building operations of 1893, however, were exceptionally 
dull, scarcely two-thirds of the existing facilities for pro. 
duction having been utilised. To the grand aggregate 
English ports contributed 624,740; Scottish ports, 
874,560; and Irish ports, 97,900 tons, These figures 
include the tonnage produced in the Government dock. 
yards—26,700 tons—as well as that of naval work turned 
out from private yards. The Clyde as usual takes first 
place with 340,880 tons, the Tyne follows with 207,270, 
the Wear with 166,540 tons, the Tees with 102,260, 
and Belfast with 97,900 tons. All the districts show 
considerably increased output over last year’s tonnage, 
save in the cases of the Thames and the Mersey, where 
there has been a slight decrease. The proportion of 
steam tonnage to the total tonnage launched during the 
year has been very much higher than during the past 
two or three years. During 1893, 205 sailing ships, with 
a tonnage of 132,820, were built in the United Kingdom. 
This year the number has fallen to 176 vessels, witha 
collective tonnage of 93,250. This means that the sailing 
ship “boom,” which was at its height in 1892, and still 
existed in 1893, has almost wholly subsided. The pro- 
portion of tonnage to foreign order was less than in 

revious years, and this may be expected to further 

ecrease as time goes on, and the same enterprise in 
building for themselves is shown by foreign countries. 
Specially notable vessels produced during the year were 
the Caledonia for the P. and O. Company, the Norman 
for the Union Company’s South African fleet, and the 
Tantallon Castle for the Castle Packet Company’s fleet. 
The Caledonia, built by Messrs. Caird and Company, isof 
7558 tons and 10,000 indicated horse-power, and the 
largest and finest steamer constructed onthe Clyde since 
the launch of the Lucania. On her maiden voyage she 
has broken the record between India and this country. 
Her future performances are likely still further to increase 
the fame of her eminent builders. 

The Norman is 490ft. long between perpendiculars, 
53{t. beam, 37ft. 6in. deep, the gross tonnage being 7392 
tons. On her normal load draught her dead weight 
carrying capacity is 6500 tons. She carries 250 first-class, 
about 100 second, and 160 third-class passengers, and the 
ser apartments are beautifully finished. This vessel 

as all the characteristic features which, if not originally 
and exclusively Messrs. Harland and Wolff's design, are 
at least more largely adopted by the Belfast builders 
than by any other firm in existence. The forefoot is cut 
away, the shell plates scarphed, the bulkheads stiffened 
on Harland’s system, and she has Harland’s “ drop ” or 
hanging stern frame, the keel rising in a curve to admit 
the flow of water more freely to the twin propellers. 
These overlap, and their shafts are not nk outboard 
on brackets, but inboard in extensions of the tunnels 
worked in the hull, just as the shafts are carried in the 
Majestic, Teutonic, and several other vessels built by the 
Belfast firm. : 

The year has been notable for the number of remark- 
ably high-speed torpedo boat destroyers produced, and the 
public have become familiarised with the idea of a 30-knot 
speed at sea. No very startling novelty in ship construc- 
tion has resulted from the year’s doings, but the vessels 
of the turret type introduced two years ago by Messrs. 
Doxford and Sons, Sunderland, are continuing to grow in 
favour. Seven have now been put afloat and in active 
service, two are at present on the stocks, and an order 
for two more has just been received by the builders. 








THIRD-CLASS TORPEDO BOATS FOR THE 
UNITED STATES NAVY. ° 


Tuer small torpedo boats represented in our illustrations 
have been designed by Mr. Phillip Hitcborn, Chief Con- 
structor of the United States Navy ee as part of 
the boat equipment of the new ironclad battleships Maine, of 
6650 tons and 9000-horse power, and Texas, of 6300 tons and 
8600-horse power. Each ship is to carry two of them, those 
for the Maine being somewhat larger and faster than those 
for the Texas, but in other respects the designs are similar, 
the leading dimensions being as follows :— 

Maine. 
+ «+ 6lft. Sin. 

-. 58ft. Gin. 

-- 9ft. lin. 

-. 143 tons. 

. 0°455 
2ft. 5in. 
6 tons 1} cwt 
5 tons 7 cwt. 


Displacement .. .. .. 
Coefficient of fulness ° 
Weight of hull and fittings.. .. 
Weight of engines and boilers .. 
Weight of equipment .. .. .. 2cwt. ae 
Weight of storesandammunition lton l0}cwt. .. 1 ton 8 cwt. 
Weight of coals .. .. .. ». lton -. ld cwt. 
Leaving a surp'us displacement of about 10 cwt. in either case. 


0° 
eo 28. lin. 
. 4tons 18 cwt. 
. 4 tons 8 cwt. 
ewt. 





The frames of the hull are of steel angle bars 1bdin. 
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Fig 5 


apart, except between Nos. 29 and 35, which are brought 
nearer together to form a more rigid bearing for the engine 
bed-plate. The steel bottom plating isabout ‘in. thick, that ofthe 
sides varies from tin. to ;,in. The boats are completely decked 


over, with the exception of two water- 
tight cockpits fore and and aft for the 
crew. The hull is divided by six 
bulkheads placed at the frames Nos. 
3,14, 19, 29, 36, and 41, into seven 
water-tight compartments. The first 
of these, or fore peak between the 
stem and the collision bulkhead, covers 
the mouth of the bow torpedo tube, 
and has a small ballast-tank for trim- 
ming below the floor. The second 
compartment, extending back to the 
conning tower, contains the loading 
end of the torpedo tube. The conning 
tower, which covers the steering-wheel 
and rope-barrel of the rudder, has a 
low domed cover that can be lifted by 
screws turned by a hand wheel and 
spur gearing, so as to obtain a better 
all-round view than can be got through 
the windows, or when it is desired to 
improve the ventilation of the torpedo- 
room. The fore cockpit for the accom- 
modation of the crew is immediately 
abaft the conning tower, and below it 
in the same compartment are placed 
two fresh water tanks, holding about 
twenty gallons each, for making up 
the losses in the boiler feed-water. 
A davit for hoisting-in torpedoes is 
fixed to the forward boiler-room bulk- 
head, on the port side, a draining-pipe 
for removing water from the cock-pit 
being opposite to it. The fifth and 
sixth compartments containing the 
boilers and engines are entirely closed, 
being entered by covered hatchways 
from the deck, which are kept tight 
by locking springs, air being brought down by the large 
ventilator projecting from the centre cf the deck abaft the fun- 
nels. Thebunkers extend along the entire length of the engine 
and boiler-rooms on either side, each one having three openings 
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for filling in the deck, and a single one for feeding the fires, 
close by the boiler fronts. Provision is also made for a clear 
way through them by a door through the bulkhead between 
the engines and boilers, as shown in the left-hand side of the 





| 
| 
! 
| 
! 
i 


Wh +. -- ---- 203 == 


section, page 3. A portion of the starboard bunker is divided | 
off at the after end to form an engineer’s store-room, 





| Zin. layers of asbestos. 
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mediately abaft the engine-room, in close proximity to the 
quick-firing gun ondeck. The after peak, like the forward 
one, contains a trimming tank, and also covers the rudder head 
and relief tiller for use in the event of the ropes leading to 
the wheel in the conning tower giving way. 

The armament of the Maine’s boats consists of a bow tube 
for 18in. Whitehead torpedoes, while in those of the Texas a 
| training tube on deck is provided for torpedoes of the same 
size. In addition, a 1}in. quick-firing gun is given to both 
| classes. The complement consists of five men, including 
| besides the officer in command, an engineman, a stoker, 
and two seamen gunners for torpedo and artillery service. 
As the crew are never likely to be on board for any length of 
time continuously, the open cockpits afford sufficient 
accommodation, except when under way in very wet weather, 
when advantage can be taken of the shelter afforded by the 
conning tower or the space under the turtle back forward. 
The deck is covered with linoleum, and a life-line of wire rope 
rove through eyes in stanchions is carried completely round 
on either side from stem to stern. 

As the Whitehead torpedo with tube and launching gear 
weighs about half a ton, and is carried at a considerable 
height above the water line, it has been necessary, in order to 
insure the necessary degree of stability, to arrange the 
remaining heavy weight at as low a level as possible. The 
computed stability of these boats in fighting trim, with 
torpedo stores and crew on board, is computed to be as 
follows :— 


Class Maine. Texas. 
Metacentric height .- .. .. 185in. .. o- 17 9in. 
Angle of maximum stability .. 43 deg. -. S8deg. 
Limiting angle of stability 89 deg. - 73deg. 


Righting moment at angle of maximum 
stability .. .. .. .. .. o- eo 27,127ft-Ib. .. 16,206ft.-Ib. 
The water-tube boilers, constructed by Mr. C. D. Mosher, 
of New York, are generally similar to those of the Ariete 
constructed by Messrs. Thornycroft in 1887, but with this 
difference, that there are two upper steam collecting cylinders 
instead of one. The working pressure is 2501b. per equare 
inch, and the hydraulic test pressure 3601b. The boilers 
have a common fire-box with two furnace doors arranged for 
working with forced draught in a closed stokehold. The steel 
tubes connecting the upper and lower cylindrical boilers are 
440 in number, of lin. outside diameter and 15 B.W.G. thick- 
ness. The external connection in front of thecylinders is made 
bya vertical tube of 4in. bore on either side. Theupper cylinder 
is made of two plates of different thicknesses, the upper one 
into which the tubes end are fitted being in., and the other 
;;in. The tensile strength of the steel employed is 39 tons 
per squareinch. All the longitudinal seams are double riveted. 
The back cover of the upper cylinder is 5,in., and the 
front one 3in. thick. The lower cylinder is a steel tube Sin. 
diameter, with the back cover riveted and the front one 
welded on. The upper and lower cylinders, and the two upper 
ones, are braced together by jin. square tie rods. The casing 
of the tubes is made up of a 4in. layer of asbestos, and the 
same thickness of felt, screwed to a galvanised plate, set in 
an angle iron frame, which is divided into sections that can 
be lifted separately for the examination or repair of any part 
of the water tubes. The front and back casings are 
lined below with fire-brick, coated with }in. of asbestos; 
on the upper part with a 2in. layer of steatite between two 
The circular discs shown on Fig. 3 


accessible by a door from the engine-room. The magazine, | of the boiler front between the furnace doors and the 


which is entered by a door in the after cockpit, is placed im- | 





steam pipe are the covers of cleaning holes, through which 


































28 





THE ENGINEER. 


JAN. 11, 1895, 








————. 





brushes or steam jets are introduced for cleaning the 
outside of the water pipes. A bafile plate is placed on 
the upper cylinder before the tube ends to screen the 
perforated steam pipe, in order to promote the separation 
of water, a further help in the same direction being afforded 
by a spiral plate running along the inside of the steam 
mh which has a water pocket closed by a clack valve at its 
lowest point to allow water separated from the steam to 
return to the boilers. The feed is introduced in the upper 
cylinder by a pipe with numerous perforations like that col- 
lecting the steam. Triangular blocks of zinc are placed at 
intervals along both the upper and lower cylinders to prevent 
corrosion of the shell plates, their action being increased by 
— wires which are brought into metallic contact with the 
ates. 

The boiler fittings comprise two safety valves, two feed 
valves with return valves, two bottom blow-off cocks, two 
gauge glasses, and eight gauge cocks. A noticeable peculiarity 
is the position of the steam stop valves, which, as will be 
seen in the Figure, are not on the boiler but on the steam pipe. 

The ashpit, in addition to the ordinary doors, is provided 
with two others opening inwards, which close in the event of 
& pressure arising from a leaky tube, and prevent the 
projection of burning coals into the stokehold. Each 
tube is tested separately, and provision is made for plugging 
any that may become defective. A tube expander is also 
provided, so that any one of them may be tightened without 
it being necessary to get inside the cylinder for that purpose. 

The boiler represented is that for the Maine’s class of boat, 
those for the Texas being somewhat smaller. The proportion 
of grate to heating surface is as follows :— 
Maine. 
“12 sq. fi. 


Texas, 
Grate surface 91 sq ft. 


Heating surface 


1) 440 eq. ft. /) 872 8q. ft. 





H.P. per sq. ft. of grate surface .. 167 
H.P. per sq. ft. of heating surface 0416 

The engines of the four boats have been designed by Mr. 
G. W. Melville, of the United States Naval Marine Engi- 
neering Department in Washington. They are quadruple- 
expansion compound of the inverted direct-acting form, with 
cylinders of the following dimensions, the length of stroke 

ing 8 n. :— 

H.P. cylinder... . 
First intermediate ; 
Second intermediate .. 11 jin. 10in. 
ae 15jin. 12in. 

In order to balance the moving parts as perfectly as 
possible, the cranks of the first engine are set at 180 deg. to 
those of the second, which is at 90 deg. to the third, the latter 
being at 180 deg. to the fourth, so that the after pair of 
pistons are in mid stroke when the first is at the top, and the 
second at the bottom. The piston-rod, connecting-rod, and 
crosshead in each engine are of the same weight as the corre- 
sponding parts in the others, and the pistons of each pair of 
cylinders are counterbalanced by making them alternately 
thick and thin, as shown in Fig. 1, p.572 of vol. 78. The first 
three cylinders have cylindrical slide valves; the first one 
being smooth, and the other two with ring packings. The 
fourth cylinder has a slide valve of Penn’s well-known 
form. The valve rods of the first and second cylinders 
are attached to a cross-head and driven by the same link, 
the cut-off being effected by the inner edge of the slide in the 
first, and the outer edge in the second, the arrangement 
being also adopted on the third engine. The details of these 
arrangements will be seen as well as those of the reversing 
links in Figs. 3 to 5, page 572. 

The various parts of the engines, including the shaft, are of 
forged steel, the piston and connecting-rods being oil-hardened. 
The cylinder framing consists of plain steel columns, which 
are rendered sufficiently rigid by horizontal struts and diagonal 
tie rods to carry the guides for the cross-head blocks. The bed- 
plate is made of a fin. steel plate stiffened by two longitudinal 
steel angle bars riveted along the entire length. The steel 
shafts are hollow throughout, are 34in. outside diameter in 
the larger boats, and 3in. in the smaller ones, the thickness 
of metal being only gin. The bearings are of cast steel lined 
with white metal. 

The surface condensers placed on the port side of the 
engines have 150 square feet of cooling surface in the larger, 
and 115 square feet in the smaller boats, which is sufficient to 
condense the steam formed in the boiler when the engines are 
standing still with the fires lighted. For this purpose a branch 
tube affording a bye-pass is attached to the main steam pipe. 
The current of cooling water through condensers when the 
vessel is under way is maintained by her own motion, small 
projecting scoops being attached to the mouth of the inlet 
and outlet openings in the side of the vessel. When stop- 
ping the circulation is maintained by a centrifugal pump 
with a small special engine. 

_The air pumps, designed by Mr. Frank H. Bailey, of the 
United States Navy, present some noticeable features. As 
will be seen from the plan they are placed transversely on 
the starboard side of the engines, and are driven by bronze 
excentrics attached to the forward end of the main shaft. 
The excentric hoops are also of bronze lined with white metal, 
as shown in the section A B, Fig. 4. The condensed water 
enters by the upper opening on the left side, and flows into 
the pump barrel by a slip lin. wide in the centre of the latter, 
and is forced out by the air pump plunger through the valves 
formed by spring loaded covers at either end into the fresh 
water tank in the stokehold. Air pumps of this kind with- 
out suction valves have been tried in the United States Navy 
and found to work satisfactorily up to 1000 revolutions per 
minute, having been able even in unfavourable conditions 
to maintain a vacuum of 20in. in the condenser. 

A small engine driving the fan for forced draught com- 
pletes the mechanical arrangement of these boats. 

‘The four-bladed right-handed screw—Fig. 8—is 36in. dia., 
with a continuous pitch of 39in., the latter being made 
comparatively low on account of the high driving speed, 
which is intended to be 675 revolutions per minute. The 
' blades are bent backwards at the high angle of 30 deg. When 
moving at 18 knots with 200-horse power developed, the 
thrust indicated in the larger boats is 35701b., or about 8 lb. 
per square inch of the projected surface of the blades ona plane 
perpendicular to the shaft. This figure is comparatively 
small, and shows that the blades have been designed of a 
sufficient size. 

_ As all four boats are still under construction, no informa- 
tion as to their performance is available. The larger ones are 
expected to realise 18 knots with 200 indicated horse-power, 
and the smaller ones 17 knots with 155-horse power, the 
coal supply being sufficient for a run of 120 knots, or seven 
hours’ steaming at full power in the former case, and 100 
knots, or six and a-half hours in the latter. At the reduced 
speed of ten knots the steaming time would be increased to 

ty and forty hours, and the distance covered to 500 and 400 


Shin. 
Thin. 


6in. 
Shin. 





nautical miles respectively, which would be extremely good 
work for such a small class of boat. 

Our illustrations and descriptions have been reproduced 
from a paper communicated by Prof. Busley, of Kiel, to the 
Zeitschrift des Vereines deutscher Ingenieure in July last. The 
figured dimensions in the section page 572 are gene ane 
metrical renderings of the feet and inches in the original 
drawings. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ST, GOTHARD MOUNTAIN AND STANZERHORN 
RAILWAYS, 

Av the ordinary meeting on Tuesday, January 8th, 1895, 
Sir Douglas Fox, Vice-President, in the chair, three communi- 
cations having reference to mountain railways were read. 

The first paper, by Mr. Sigvard Johnson Berg, Assoc, 
M. Inst. C.E., was entitled ‘“‘The St. Gothard Mountain Rail- 
way and the Stanzarhorn Cable Railway.” In the great 
variety of systems presented by its railways, Switzerland 
might be said to exceed almost all other countries, especially 
in regard to mountain lines. The special nature of the 
work required for mountain railways in general, for their pro- 
tection from floods, landslips and avalanches, was first dealt 
witb, and it was stated that only in recent years had the avalanche 
question been systematically studied, Avalanches were divided 
into two classes, described as ‘‘ good avalanches” and “ snow-dust 
avalanches.” The former occarred when a consolidated mass of 
snow was set in motion by thaw or other causes and descended at 
a comparatively slow rate, carrying earth, stone, trees, &c., along 
with it ; the latter arose when the snow was newly fallen and the 
temperature below freezing point, and they descended at a high 
velocity accompanied by a cloud of frozen snow-dust, A third 
type, sharing the character of both classes, was also men- 
tioned. All risk from avalanches might be disregarded on a 
well-wooded hill side. Protection might be obtained, where 
necessary, in two ways: either by building the line in a tunnel 
or gallery, or else by works of defence adapted to arrest the 
movement of the snow. In constructing galleries care should 
be taken to avoid placing the entrances to them in deep 
cuttings, and cattings at the entrances to galleries should be 
levelled down on the side towards the valley. Barriers made to 
arrest avalanches were sometimes of dry stone walling, and some- 
times of timber or iron posts with rails or wattle-work. These 
barriers were distributed in short lengths over the ground where 
avalanches were likely to originate, with their sides at right angles 
to the probable direction of motion, When timber posts were 
used, they were, as a rule, from 5ft. to 6ft, Gin. in length, and 
about Gin. in diameter. In steep gorges, snow bridges, like 
hurdles, placed horizontally in the angle of the gorge, were used 
to break the force of a descending avalanche, although not 
adequate to stop it altogether. In concluding this part of the 
communication, a detailed account was given of the St, Gothard 
Railway. 

The anthor next described the Stanzarhorn Cable Railway, 
which ascended from the Lake of Lucerne to near the summit 
of the Stanzerhorn, 6230ft. above sea-level. The line was 
divided into three sections, with a power station at each 
division. By this means a better alignment was obtained than 
would have been possible if one cable had been used throughout. 
The capacity of the line for traffic was also increased and the 
length of the cables reduced. The motive-power was electricity, 
generated by a hydraulic motor at a distance of 24 miles, The 
generating station also supplied power to other consumers, 
The power stations were furnished with steam engines as a 
reserve, ‘The line had two rails, except at .ocops, midway of each 
section, where the ‘‘up” and ‘‘down” carriages passed. The 
gradients on the lowest section commenced with 1 ia 12°5 and 
ended with 1 in 3-7. The other sections both began with 1 in 
2:5 and ended with 1 in 1‘6. The speed on the first section was 
64ft, per second, and on the others about 4}ft. per second. The 
whole journey occupied about forty-five minutes, each section 
taking about thirteen minutes. Each section had a fairly straight 
alignment, the highest section having the greatest curvature, 
amounting ia all to 56 deg. The points at the passing places were 
automatic, the outer rail being continuous in each case, and the 
wheels on one side of each carriage having double flanges, while 
the other wheel was without flanges. No rack was used, this 
being considered a source of danger on such steep gradients from 
the possibility of the pinion mounting the rack-teeth, The 
longitudinal section of the line approached closely to the ideal 
profile requiring uniform motive power. The gauge was 1 metre, 
Steel sleepers weighing 511b. were used on the lowest section 
with rails of 40 lb. per yard, in 10 metre lengths, spaced 1 metre 
apart. The permanent way was anchored by vertical joists in 
blocks of concrete at every fourth rail-joint. On the two upper 
sections the permanent way was the same except that iron angle- 
bars, 5in, by 3iin. by 5ft. long, were used as sleepers. The cable 
on the lowest section was 0’9in. in diameter, weighing 4/1b. per 
lineal yard and having a breaxing strength of 244 tons, The 
cables of the upper sections were correspondingly heavier. The 
stress on the cables in the lower section, with a fully-loaded car 
ascending, was 3873 lb. at starting and 3942 lb, at the end of the 
journey. A telephone wire was carried ang the line, so that the 
conductor could signal to the engine-house from any point on the 
line. The cost of the line was £58 000, and the builders con- 
tracted to work it for the sum of £1500 per annum, paying all ex- 
penses except renewal of cables and insurance of the passengers. 
In an appendix statistics were given of a number of Swiss moun- 
tain railways, classified according to the methods in which they 
were operated, 


THE MONISTROL-MONTSERRAT RACK RAILWAY. 

The second paper, by Mr. Alfred Collett, M. Inst. C.E., was 
entitled ‘‘The Monistrol-Montserrat Rack Railway.” This line 
conveyed visitors and pilgrims to the famous monastery of Mont- 
serrat, in Catalonia, eighteen miles from Barcelona, It com- 
menced 632ft. above sea-level, and terminated at 2360ft. The first 
intention was to use the Fell system, but the rack was considered 
more suitable to the steep gradient and to the traffic, which mainly 
consisted of passengers. There was one intermediate station. A 
longitudinal section of the line showed the heaviest gradient to be 
1 in 6°6, on which there was one tunnel 656ft. long, and on a curve 
of 213ft. radius, The gauge was 1 metre, The rails were of steel, 
weighing 40 1b, per yard, on transverse steel sleepers, 6ft. long, 
which weighed 59 lb. each, placed 3ft. apart, except at rail-joints, 
where the distance was only lft. 6in. The rack was formed by 
two Jin. plates carried by chairs bolted to the sleepers, The 
permanent way was anchored at intervals by rails driven into the 
ground behind the sleepers. The ballast was of broken stone 
retained by dry-stone walls 18in. high and 10ft. apart. Retain- 
ing-walls were also built of dry stone where banks had to be 
retained, 

The engines had two pairs of leading-wheels loose ‘on their 
axles, the same axles carrying pinions of 17in, diameter, which 
geared with the rack and were driven by two cylinders of 12in. 
diameter and 22in. stroke. There was also a trailing axle. The 
engines weighed 17 tons loaded and 13 tons light. The consump- 
tion of coal was 40°8 Ib. per mile, but this might be reduced. The 
tractive force of these engines was 13,100 lb., and was sufficient to 
take two carriages of 11 tons each on the 1 in 6°6 gradient at 4°3 
miles per hour. It was intended to obtain heavier engines. 

The carriages were of two kinds, both on bogie frames, the one 
kind carrying sixty passengers, and the other fifty with a luggage 
compartment. A hand-brake was fitted to each carriage, to be 
worked by the guard, consisting of a pinion geared to the rack and 
checked by a band applied to the rim of a pulley on the same 





shaft. ‘Lhe locomotives had similar brakes on the two drivin 
pinions, independent of each other, and also an air brake, in whic 
the steam cylinders were used as air pumps, a jet of cold water 
being injected to cool the compressed air. The line was con. 
structed in twelve monthr, and was opened in 1892. As a rule 
twelve trains were run daily in the season, An appendix to the 
paper furnished statistics of numerous mountain railways on various 
systems. 


THE USUI MOUNTAIN RAILWAY, JAPAN, 

The third paper, on “‘The Usui Mountain Railway, Japan,” 
was by Mr. C. A. W., Pownall, M. Inst. C.. The earlier railways 
constructed in Japan involved no heavy inclines, except where the 
trank line from Kobe to Tokio had to gain an elevation of 1400ft, 
in fourteen miles, in passing near the base of the mountain of 
Fujiyama ; this was accomplished with a maximum gradient of 
1 in 40, extending without a break for six miles, 

The railway here treated of was made to connect Tokio with the 
west coast of the main island. In doing so the central range of 
mountains had to be crossed at the Usui Pass. By the end of 
1888 the railway had been built on both sides of the mountains, 
leaving a gap, the closing of which presented a difficult problem, 
In a direct line the distance from the base to the summit of the 
pass was five miles, while the difference of levels was 1830ft., or 
366ft. per mile, The conditions were therefore more difficult than 
those of the St. Gothard line in the ratio of 8 to 5, 

A considerable traffic in both directions across the pass existed 
prior to the construction of a railway, and this, it was expected, 
would be largely increased, The question was one of constructing 
an important through line, and therefore differed essentially from 
that of many mountain railways, where only tourist or mineral 
traffic had to be dealt with. An examination made in 1889 proved 
the possibility of laying out an adhesion railway, with a maximum 
gradient of 1 in 40 compensated for curvature, with a minimum 
radius for curvature of 10 chains, and with a length of 15} miles 
to the summit of the Pass, About 44 miles would bave been in 
tunnel, but no curves of less than 43 chains radius, and no heavy 
bridges would have been required. The cost was estimated at 
about £20,000 pe mile, at the rate of exchange of that time. 

This proposal would have been adopted but for the accounts 
then received of the success achieved with the Abt system, as 
applied on the Hartz Mountain Railway. It was inferred from 
the results there obtained that a load of 100 tons could be taken 
on an incline of 1 in 15 at the Usui Pass at a speed of five miles 
per hour, and it was thought by reducing the length of the line 
to seven miles that a saving of 500,000 dols.—£33,000—might be 
made, A final survey in 1890 resulted in a decision to adopt the 
Abt system, with a rack incline of 1 in 15 for five miles, 
having a passing-place half way to increase the traffic capacity 
of the line. The aggregate length of tunnel was 2} miles, the 
longest being 600 yards. All bridges and viaducts were built with 
brick arches, from a fear that girder construction would not offer 
sufficient support to the rack. The largest bridge ,was in four 
arches of 60ft. span each, the height of the central pier to rail 
level being 10%ft. The piers were specially designed to resist 
earthquakes, according to the formulas of Professor John Milne, 
F.R.S., and could resist an acceleration per second of 4ft., which 
was 50 per cent. greater than that which broke the piers of the 
Kiso Bridge in the great earthquake in Japan of 1891, 

The gauge was 3ft. 6in. The rack consisted of three plates, 
}jin. thick, bolted to chairs which were again bolted to the steel 
cross-sleepers of the permanent way. The rack bars, with chairs 
and fastenings, weighed 100 tons per mile, and their cost, including 
the sleepers, was £: per mile, exclading freight and expense 
of laying. Details of the expenditure on the railway were given 
in Japanese dollars, and in sterling at the rate of exchange of 3s, 
per dollar. The total cost was £298,669. The tunnels formed the 
heaviest item, and their average cost was £23 5s, per lineal yard, 
besides carriage of materials, which formed a separate item. The 
cost, including equipment, amounted to almost £42,700 per mile. 

The locomotives had three pairs of coupled while, and 
weighed 33°35 tons. ‘The heating surface was 807 square feet, 
and the grate surface 18°5, giving a ratio of 44°5 to 1. The 
boiler pressure was 177 1b. per square inch. The heating 
surface was too small to allow the engines to develope the power 
expected, and only from 60 to 70 tons could be drawn in ordinary 
working at a rate of 47 miles per hour, the speed being reduced to 
3 miles per hour when the lak wie increased to 100 tons, Great 
difficulty was at first experienced in keeping up steam, as it was 
not fally understood that the pinion cylinders should only be used 
as auxiliary, without being allowed to rob the adhesion-cylinders of 
the steam necessary to develope their full capacity. As there was 
a strong forced draught, the amount of smoke at the lower speed 
was found to be a serious annoyance, Other and more powerful 
engines had been ordered with an additional axle, with which 
better results were hoped for; and it was thought that, with a 
larger consumption of fuel and diminished draught, the smoke 
might be reduced. An air-brake was used, and also a continuous 
automatic vacuum-brake throughout the train. Four passenger 
and five goods trains had travelled each way daily on the line 
during the first year’s working without accident. 








Tue Late Davip HALLEY, oF CorENHAGEN.—By the death of 
David Halley, which occurred at Copenhagen last Friday evening, 
after an illness of only about fifteen minutes, another Clyde marine 
engineer of mark and promise has been removed, and many persons 
who knew him during his career at Lancefield Engine Works, 
Glasgow, will mourn his loss. Mr. Halley was the managing 
director of the great engineering and shipbuilding works belonging 
to Messrs. Burmeister and Wain, Copenhagen, of which concern he 
became the engineer manager in 1883. The deceased Mr. Halley, 
who was the second son of the late Mr. George Halley, joiner and 
sawmiller and farm grieve in Perthshire, and was about forty-four 
years of age at his death, served his apprenticeship to marine 
engineering in the famous Lancefield Engine Works of Messrs. 
Robert Napier and Sons. He passed through all the branches of 
work—fitting, pattern-making, &c.—which were required to 
qualify a man as an all-round engineer. Eventually he was 
promoted to the drawing-office, of which he by-and-bye became the 
chief, and also assistant works manager under Mr, Alexander 
Shanks, now of Napier, Shanks, and Bell, Yoker, near Glasgow. 
Daring the early portion of his career David Halley had the 
advantage of getting a F pe seo insight into the construction of 
many of the engines and ships which gave such a reputation to the 
Lancefield Works and Govan Shipyard in the days of the old firm 
of R. Napier and Sons. When that great concern was acquired 
in 1877 by the late Dr, A. C. Kirk and Messrs, James and John 
Hamilton, who were respectively the engineering, shipbuilding, 
and commercial partners of the new firm, Mr, Halley was con- 
tinued in their employment, and Dr. Kirk promoted him to the 
post of chief manager of the engine and boiler works, In that 
capacity he served the firm most faithfully and efficiently until 
the year 1883, when temptation came to him from the great 
Copenhagen firm already named, and he became general manager of 
the great engineering establishment of Messrs, Burmeister and 
Wain. In the course of a year or two a further promotion fell to 
his lot, for he was made managing director of the whole concern, 
with a very substantial share of the resulting profits of the under- 
taking. In the course of the eleven years or so that the deceased 
had practised his profession at Copenhagen, he d a great 
amount of important work through his hands, but there was 
nothing on which he spent so much professional ability and mental 
anxiety as the big piece of work which he had in hand for many 
months prior to his death, namely, a re a sn steam yacht for 
the Emperor of Russia, She was specially designed and intended 
for the late Czar, and it was the intention of Mr. Halley to have 
her ready for launching on the anniversary of that monarch’s birth- 
day in the forthcoming month of March, 
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RAILWAY MATTERS. 


Tye railway from Djedeidd to Biserta has been com- 
pleted, and communication between that port and Tunis opened, 


Tue Bulgarian Government has decided to construct a 
railway from Kouleky to Stivno, and connecting that place with 
the Yamboli-Bourgas line. The cost of the line is expected not to 
exceed £48,000, 


We understand that Mr. Stephen Sellon has resigned 
his appointment with the Electric Construction Company, and will 
occupy himself exclusively with his practice in tramroad, tramway, 
and light railway matters, 


A DETERMINED effort is gg! made to attract Indian 
capital to railway enterprise in this country. The Bombay 
Chamber of Commerce is supporting the movement, and urges 
the construction of the proposed Ahmedabad Prantiji line with 
rupee capital, both for financial reasons and owing to the likeli- 
hood that such action would lead to the further employment of 
Indian capital for the feeder lines to be constructed in Guzorat. 


Tue prospectus has been issued of the Ballasting Plant 
Company, formed to manufacture and work the ballasting trucks 
and spreaders for ballasting railways under the patents of Mr, T. 
Rodgers and others, The system is at work on the Great Western 
Railway, and reproductions of the ballast truck and spreading 
plough are printed on the prospectus. The capital of the com- 
pany is to be £7500 in £1 shares, and the offices of the company 
are at 95, Finsbury-pavement. 


Sir JosEerH W. PEAsE, Bart., M.P., has been elected chair- 
man of the directors of the North-Eastern Railway Company in 
succession to the late Mr. John Dent Dent. Sir Joseph has been 
a director of the company ever since 1863, when the Stockton and 
Darlington Company was amalgamated with the North-Eastern, 
and he has been deputy chairman since 1888, He is the grandson 
of Mr, Edward Pease, the ‘‘ father of railways,” who was one of the 
chief promoters of the first railway—the Stockton and Darlington. 


Tue two international lines which are about to be 
constructed between France and Spain will cross the joint frontier 
at Salau and Semport. The former will start from Saint Girans, 
Ariege, and ascending the valley of Salat will enter Spain by the 
Estern de Anem, and terminate at Lérida. The latter line will 
start from Olorén, Lower Pyrer¢es, and passing through the valley 
of Aspe, will join the Barcelona and Saragossa line at Zuera. The 
two tunnels will be from 44 to 5 miles long, with an international 
station at each entrance, The time of duration for the whole of 
the works shall be ten years from the ratification of the conven- 
tion, which shall be submitted to Parliament after the signature 
of the definite agreement. 


AmonG the many new works of some importance just 
completed may be mentioned those of the Eastern Railway Com- 
pany of France, which have for their object the extension of the 
existing lines from Strasbourg and Mulhouse into the terminal 
station in Paris. The principal undertaking necessary to effect a 
satisfactory junction was the demolition of the old bridge of La 
Chapelle, and the construction of a new one of wrought iron in 
two spans of 80ft. each, and with a width between the parapets of 
the boulevard overhead of 132ft. The construction of this bridge 
has enabled the number of tracks to be doubled between Vilette 
and the capital, and thus improve a communication which was 
greatly in need of additional facilities for traffic. 


M. Nene, comptroller of the telegraph department of 
the Western Railway of France, has recently presented a scheme 
of an apparatus for assuring the security of trains on a single pair 
of lines, The — consists of two distinct parts, the indi- 
cator and the lock united electrically, and between each station 
two line wires and the earth. The guarantees offered by this 
apparatus are :—(]) Impossibility of openihg a signal without em- 
ploying the apparatus ; (2) ot ge of opening at the same 
time the signals at both ends of the line's section ; (3) certainty that 
on opening the signal there is not, and cannot be, a train running 
in the opposite direction ; (4) impossibility for a station to suppress 
an announcement given by it; (5) impossible to profit by the 
derangement of the apparatus to open one of the signals, 


THERE seems, says the American Engineer and Rail- 
road Journal, ‘to be an anti-step crusade sweeping over the 
country in the matter of car steps, but it is doubtful if there is 
more in it than in mere discussion. In cases like the elevated 
railroads, where rapid loading and unloading is an indispensable 
condition, and where no track work or inspection is ever done 
while the train is at the station, high platforms and no steps make 
the best arrangement ; but where trains must be broken up, air 
and steam hose coupled, wheels inspected, and an ovcasional brake 
shos put on, the high platform seems impossible. It was given a 
long trial on what is now the united railroads of the New Jersey 
Division of the Pennsylvania Railroad away back in the sixties, 
and was abandoned as troublesome and impracticable.” In this 
country we have no difficulties of this kind, But they manage 
things differently in the States, 


Tue completion and opening for traffic of the Carta- 
gena-Magdalena Railway, a narrow gauge line, stone-ballasted, 
without any heavy gradients, and running from Cartagena in a 
southerly direction to Calamar, the nearest town on the Magdalena 
River, a distance of over sixty miles, has had the result that the 
merchants of Cartagena are confidently predicting a return ot the 
abundant trade formerly conveyed through this port. Years ago, 
owing largely to the natural advantages of an unexcelled harbour, 
Cartagena had no rival on this coast as a trading city. Transport- 
ation was effected by a canal from the Magdalena River ; but for 
some reason trade languished, the canal fell into disuse and became 
unnavigable, Barranquilla was built and Cartagena’s commercial 
supremacy disap . For years no efforts were made towards 
re-establishing what naturally belonged to the city, till four years 
ago, when the plan for this railway was originated by a Boston 
<r with a capital of £415,000. Work was begun two and 
a-half years ago, but owing to the natural difficulties of climate and 
soil, together with the necessity of importing all labour and 
+ agmaana from the United States, the progress of the line was 
slow. 


A conrract has been entered into between the 
Government of Venezuela and the Toller Navigation Company, 
of Barcelona, Spain, for the construction of a railway, which, 
starting from Puerto Cabello and passing through La Guayra and 
the coast towns, is to terminate at Carenero, The line may be con- 
structed either according to the “single rail system with great 
velocity,” or in the ordinary manner, according to the judgment of 
the contractors. In the latter case the gauge is to be 3ft. 6in. Branch 
lines will be constructed to neighbouring towns or localities as 
public interests require. The constructors of the line are to own 
it perpetually and irrevocably, and no similar concession in the 
territory traversed shall be granted for ninety years. The public 
lands needed for the line are given free, but compensation must be 
made for right of way through private property. Timber used for 
the line may be cut in the public forests. Construction machinery 
and tools are to be exempt from import duties. The company is 
not to bave any Government guarantee or subvention, and must 

y annually to the public treasury ‘5 percent. of the line’s 
iquid product.” Goods and passenger rates wil] be fixed 
by agreement with the Government. The work of construction 
must begin withinten months from 22nd August, 1894, and com- 
pleted within four years from 2nd April last, The railway will be 
one of the most important in Venezuela, and the coast towns are 
expected to derive incalculable benefit from it, 











NOTES AND MEMORANDA. 


Dvrine the recent floods in the Thames Valley the rate 
of flow of the backwater at Teddington was taken with a log by 
Mr. C, F, G, des Vignes, and at one time it reached 64 knots per 
hour, or nearly 7} miles, The water was higher, it is said, at 
Windsor and Eton than it was even in the great floods of 1742, 


SaniTaRY engineering improvements are now telling 
on the death rate of Paris. The rate in 1894 was slightly below 
20 aor 1000 per year—the lowest on record. In 1891 the rate was 
21°65, In 1887, and the cholera year, it was 32, There has other- 
wise been an almost regular fall f sae 1880, when it was 25°37. 


Tue deaths registered last week in 33 great towns of 
re re and Wales corresponded to an annual rate of 18:9 per 
1000 of their aggregate population, which is estimated at 10,591,530 
persons in the middle of 1895. Gateshead was highest with 25:0 
and Preston was next with 24°5, Cardiff was lowest with 14°1 


Guass steam boiler gauges are now made by a firm in 
Berlin so that they are protected by an outer casing of wire glass. 
The inspectors tested this new contrivance and reported ver 
favourably. A gauge so encased was made to burst, and no small 
bits of glass flew about the boiler-house, as usually happens when 
a glass gauge bursts, 


A reEporT has recently been made to the United 
States Navy department showing that in a voyage of 675 miles 
of the United States ship Bennington, she haw » a speed of 7°85 
knots per hour and burned a tenth of a ton of coal per mile. In 
another voyage she steamed only about 6°20 knots and burned 
nearly twice as much coal, The difference is attributed to the 
condition of her bottom, which was cleaned during one voyage and 
foul on the other. 


Tae points for the consideration of the judges and 
engineer in awarding the prizes for hay-making and clover-making 
machines, for each of which the Royal Agricultural Society offers 
£20 and £10 are, (1) price, (2) weight, (3) simplicity, strength, and 
construction, (4) protection o' — and freedom, from choking, 
(5) excellence of work, and (6) draught. The trials will take place 
in the hay harvest near Darlington after the show, and probably 
in the first week of July. 


In London, 8085 births and 1462 deaths were regis- 
tered. Allowing for increase of population, the births exceeded 
by 159, while the deaths were 820 below, the average numbers in 
the corresponding weeks of the last ten years. The annual death 
rate per 1000 from all causes was 17°4. During the four weeks 
ending on Saturday last the death rate averaged 17:7 per 1000, 
being no less than 6°6 per 1000 belowthe mean rate in the corre- 
sponding periods of the ten years 1885-94, 


Tue Oil City Derrick says that there is an oil well at 
Rockwood, about four miles east of Oil City, which was drilled by 
Charles Lay in 1840 for salt. A vein of oil was struck, and it im- 
pregnated the water to such an extent that it was valueless for 
salt-making. No use was then known for the oil, and it was 
abandoned. During the oil excitement the well was drilled 
deeper, and it pumped oil for several years, but later it was aban- 
doned. Recently it has been sputtering gas and oil, and may be 
cleaned out and make a fair-sized pumper. 


Fortschritte der Industrie describes an invention of 
Albert Post, of Halbstadt, Germany, for silvering glass so that it 
reflects the image when looked at from one side, and when looked 
at from the other is transparent as ordinary glass, If this be 
glazed in a dwelling window, for instance, anyone inside can see 
all that is going on in the street, while anyone’ looking at the 
window will see only a mirror light, and nothing inside of it. It 
thus avoids the annoyances sometimes encountered in glazing 
either clear window glass or — glass, in combining the advan- 
tagesof both. The details of the process for making this glass are 
not given, 


THE magnitude of the flour manufacturing industry of 
Minneapolis was illustrated on November 28th, when twelve trains, 
composed of 243 cars, carried the product of the Pillsbury-Wasb- 
burn mills, in flour, bran and shorts, to the East. It was the 
largest shipment ever made from Minneapolis in one day. All of 
the work of loading and billing was accomplished between the 
hours of 8.30 in the morning and 6 in the evening. The Minnea- 
polis Tribune says :—‘‘ A true sense of how large a shipment it was 
can be seen in the statement that if a single train bore it away, 
there would be required 1} miles of cars, but divided into sections 
of twenty cars each it made twelve trains,” 


A sTRIKING feature in the preliminary report of the 
United States Commissioner of Patents is the falling off of appli- 
cations during the year. While inthe fiscal year 1894 only 39.206 
applications were made, there were 43,589 iu 1893, 43,544 in 1892, 
43,616 in 1891, and 43,810 in 1890. Thus it would appear that 
years of business depression are not conducive to inventive 
activity. The falling off in applications has resulted in a decreased 
income from fees, the net receipts having been 1,183,523 18 dols. 
and the net expenditures 1,053,962 38 dols. A surplus of 
129,560 80 dols. remained therefore to be carried over to the 
balance in the United States Treasury on account of the patent 
fund, which, on June 30th last, amouhted to 4,409, 366-74 dols. 


AccorpiInc to the Moniteur Scientifique, half the 
aluminium at present manufactured is used up in the iron industry. 
The remainder is largely used in refining nickel and copper. 
When added to these metals the reduction of the last traces of 
oxide is completed, the metals become more perfectly fluid and 
after cooling can be worked easily. Any alumina formed in this 
action is completely insolnble in the nickel or copper, and rises to 
the surface and thus eliminates itself. The action of aluminium 
in steel is referred to by the same journal. Rammelsberg found 
that all the aluminium was used up in deoxidising, no trace being 
found in the ingot obtained. At first it was thought that aluminium 
lowered tbe melting point of steel 200 deg. to 300 deg, C., and that 
its presence caused the great fluidity of the steel. Now the ingots 
are shown to contain no aluminium, The oxide of iron dissolved 
in steel renders it less fluid and more brittle, and this causes it to 
give off carbon dioxide, hydrogen, and nitrogen. 


Germany can claim the honour of being the first 
country in which an electric telegraph line was opened. This 
was in 1833, and four years later Cooke and Wheatstone made 
their first successful effort in England with the telegraphic com- 
munication between Euston and Camden Town, on the London 
and North-Western line. The first telegraph line really set up 
in Eogland, however, was that between Paddington and West 
Drayton, on the Great Western line, which was established in 
1838. The United States succeeded in 1844, Since then pro- 
gress has been wonderful. Selecting the year 1870 as an example 
for the despatch of messages, we find that the smallest number 
despatched was 466,700 by Norway, and the largest 9,350,000, by 
Great Britain. Germany had already fallen to the third place in 
the list with 8,207,800 messages ; the United States being second 
in the list with 9,157,646. Twenty-two years later—1892—Nor- 
way had still the smallest number of messages carried, namely, 
1,649,544, Germany was now fourth in the list with 31,175,100. 
No figures were forthcoming for France in 1892, but in 1891 the 
number of messages carried in that country was 32,397,000. The 
United Kingdom still retained the first place, its total in 1892 
being 69,908,600, compared with 62,387,298 in the United States. 
Since 1870 France has made t strides, and is now among the 
first five countries, having increased from 0°] to 0:9 per head. 
Switzerland was first in 1870 with 0°6 message per head, but the 
United Kingdom took first place in 1892 with 1°8 per head. 











MISCELLANEA, 


Mr. Henry Epmunps—Walter T. Glover and Co.— 
announces that he has taken into partnership Mr. Godfrey Blundell 
Samuelson, the son of Sir Bernhard Samuelson, Bart., M.P. The 
style of the firm will remain W. T. Glover and Co., as heretofore. 


THE mail-packet Empress, which stranded on Calais 
sands to the west of the harbour during the heavy gale on Friday 
last, was successfully towed off on Wednesday morning and taken 
into Carnot Dock, where she will remain for a few tides, pending 
her removal to the London Docks for repairs. 


ARRANGEMENTS have been made by the Hay Local 
Board to acquire the waterworks from the company now su ply- 
ing the town with water, and Mr. Edward Pritchard, M. Inst. By s 
has been appointed sole arbitrator to determine the amount to be 
paid for acquiring the undertaking. 


Tue staff and employés of the Electric Construction 
Company were entertained at dinner in the Victoria Hotel, 
Wolverhampton, on Saturday, the 5th instant, by Sir D. Cooper, 
Bart. During the evening an address was presented to Mr. E. 
Garcke on the occasion of the expiry of his agreement as managing 
director of the company. 


Tue Lord Mayor of Liverpool has announced his in- 
tention of calling a meeting to take steps for the preservation of 
the trade of the port. Taking this with the action of the Liverpool 
Chamber of Commerce and of the Docks and Harbour Board, Liver- 
pool seems to be waking up, and is almost in a frightened condi- 
dition about her trade and prospects, 


At the annual meeting of the Cleveland Ironmasters’ 
Association, Mr, F, A. E. Samuelson, of the Newport Ironworks, Mid- 
dlesbrough, was elected president for 1895, vice Mr. David Evans, 
of Messrs. Bolckow, Vaughan, and Co., and Mr. Arthur Cooper, 
of the North-Eastern Steel Works and the Acklam Ironworks, has 
been elected vice-president, 


THE scheme for putting Sheffield in direct communi- 
cation with the sea at Goole by means of wide deep canals on the 
routes as described in our impression of the 28th ult., promises 
entire success, At the beginning of last year the Sheffield Navi- 
— Company agreed to purchase from the Manchester, 
sheffield, and Lincolnshire Company their waterways and rights 
for £1,140,000—£600,000 in cash, and £540,000 in shares. The 
£600,000 was offered in Four-and-a-Half per Cent, Preference 
Shares, and the sum has been over-subscribed. 

A SPECIAL meeting of the Sheftield City Council is to be 
held on the 16th inst., to authorise the opposition in Parliament 
of local and personal Bills which may be promoted by the Cor- 
porations of Barnsley, Déwsbury and Heckmondwike Water- 
works Board, and the Corporation of Rotherham, in pursuance of 
notices given by them respectively for obtaining powers to take 
water from the river Porter and Little Don or their tributaries, 
and to execute the necessary works for the purpese of supplying 
the various districts of such corporations and waterworks with 
such water from these sources as they may require, 


SecreETARY HERBERT has determined to contract with 
the Holland Torpedo Boat Company for the construction of a sab- 
marine boat at a cost of 150.000 dols. Reports have been received 
from both the Bareaus of Steam Engineering and Construction 
stating that the plans for the vessel are entirely feasible, and that 
there will be no danger to the crew by the submergence of the 
boat. The special board appointed to report upon the thickness 
of the vessel has recommended that the steel in the middle por-. 
tion of the craft be increased to fin. and that it taper down at the 
end to gin. The secretary has also approved this report. 


Tue construction of the Manchester Ship Canal being 
now practically completed, a new arrangement has been made with 
Sir Edward Leader Williams under which, while retaining the title of 
chief engineer, he will relinquish the active control of the works 
on the canal, but will continue to advise the company on all matters 
relating to engineering, and will take charge of all arbitrations and 
the settlement of all disputes in which engineering questions are 
involved. Mr. W. H. Hunter, who has been Sir Leader Williams’ 
principal assistant for many years, will take charge of the execu- 
tive work, and the engineering staff will be under his direct control. 


A MEETING of the South Staffordshire Coalowners’ 
Association was held at Dudley on Tuesday, to consider the advisa- 
bility of adopting the present system — by the Birmingham 
Canal Company of gauging boats as the selling weight of coal. It 
was explained that this plan had been adopted from January Ist 
by the Cannock Chase Coalowners’ Association. The meeting 
unanimously came to the conclusion not to adopt the scheme, as it 
was likely to operate unfairly to the consumer, Much satisfaction 
has been created amongst the Black Country ironmasters at this 
decision, and a demand is being made that the Cannock Chase 
Association should now withdraw their consent also. 


Tuer Bridge House Estates Committee of the Corpora- 
tion have presented a report on an application by Mr.-J. Wolfe 
Barry, C.B., for some additional remuneration in connection with 
his services as engineer of the Tower Bridge, the original estimated 
cost of the bridge having been considerably exceeded by reason 
of extra works, necessitating a longer period of time in its con- 
struction beyond that first contemplated, and consequently throw- 
ing upon Mr. Barry much additional expense for assistant 
engineers, superintendents, clerks of the works, and others, 
recommending the Court to pay him £12,000 in full satisfaction of 
all claims. Mr, Barry had also consented to act as consulting engi- 
neer in respect of the bridge for three years without any payment, 


THERE is an engineer somewhere in London who occa- 
sionally writes anonymously to the papers pointing out that Brunel, 
Cochrane, and Barlow all invented iron-lined tunnels and shields, 
and that they were before Mr. Greathead. Why he should want 
to lessen Mr. Greathead’s claims is not obvious, but at last he 
had to write that “it is possible to do justice to Mr. Greathead 
without doing injustice to the memory of his distinguished pre- 
decessors, Brunel, Cochrane, and Barlow, All credit is due to the 
former able engineer for persistently advancing the system of 
iron tunnels and shield construction, and, so far as the patent 
records enable me to judge, he has introduced various improve- 
ments in detail, but he has never, I believe, claimed the invention 
of the system either for tunnels under rivers or for street railways.” 
Just so, but the differences in detail and not in principle make all 
the difference between the success or the failure of a system. 


Art the meeting of the Mersey Docks and Harbour 
Board, on the 3rd inst., the Works Committee recommended, with 
the view to facilitate the transfer of passengers to the principal 
railway stations of the country, at a total estimated cost of about 
£36,800, the following works : To erect a terminal passenger railway 
station at the pier-head, having railway connection with the docks, 
lines of railway, and the Waterloo Station of the London and 
North-Western Railway Company, and to provide, by dredging, 
an increased depth of water to allow of the largest steamers 
coming alongside the stage. Mr. W. Glynn, contrasting the 
advantages of Southampton with Liverpool, remarked that out of 
four preliminary objections against Liverpool, three had now been 
effectually removed, and the fourth was on the point of disappear- 
ance. But when the present works were finished he wished to 
guard them against the idea that their work wasdone. They would 
have to go ere long into a much largerscheme. He looked forward 
to the time when they would have vessels of nearer 1000ft. long 
than 600ft. as at present, and when the Atlantic voyage would be 
accomplished in three and a-half days. They must therefore be 
prepared for a further and more elaborate scheme, 
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CONTINUOUS CURRENT HINGED POLE-PIECE 


DYNAMO. 


In the dynamo illustrated above one of the special features 
is the cutting through of the pole pieces, and hinging these 
so that they can be turned back to allow of the examination, 
or taking out of the armature by a direct vertical lift,and with- 
out unsetting the bearings. The hinge is placed at the 
angle of the pole piece, so that when turned back half-way, 
the magnet ferrule can be lifted off, after the armature has 
been removed, without uncoupling the hinged piece. This 
arrangement allows of machines being fixed in confined 
spaces, which would not be suitable with the ordinary type of 
machine, where the armature has to be threaded in to or out 
of the magnets. There is also considerably less risk of 
damage in withdrawing or replacing the armature. There is 
an oil well in the pedestal underneath the bottom of the 
bearing, the bottom bearing being continuous; a ring runs 
in this well and over the top of the shaft, giving continuous 
lubrication. Where machines are coupled direct to high- 
speed engines, thesarmatures are at the bottom, the pole 
pieces in this case also being cut through, so that the upper 
portion of the magnets can be lifted away, and the armature 
then lifted out. With these new arrangements, the putting 
in or taking out of an armature is much more simple, and 
occupies far less time than is required by the old method. 
All armatures are coi] wound under the HKickemeyer 
patents. 








AUTOMATIC AIR VALVE FOR EXPOSED PIPES. 





IN many cases pipes are burst in winter time in conse- 
quence of the imprisonment of air before or at the time 
freezing commences, but in more cases it results from im- 
prisonment of water, which does not leave the pipes even 
when taps are turned on. To prevent this by the admission 
of air, the automatic valve illustrated by the accompanying 
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engravings has been made. It is a simple, inexpensive valve, 
and can be applied by any plumber. In most cases the shank 
of the valve is soldered into the outflow water pipe to be pro- 
tected at the highest position in a building. The valve V 
is rubber-seated, and closes on the seats in the cap, and 
is closed by the water pressure. When, however, the 
pressure falls, as when the attempt is made to run water off 
at the lowest tap, the valve falls, admits air, and no water 
can then be held up by atmospheric pressure, The pipe is 
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thus emptied, and no burst occurs. It is made by, Messrs. 


O. Berend and Co., London. 








IRON RESERVOIR AT BORDEAUX. 

Atmost universal as is the application of iron and steel to 
engineering, architectural and constructive works generally, it 
is, however, seldom that we find them employed in the 
particular example which we have selected for description 
and illustration. Our contemporary, Le Genie Civil, to 
whose columns we are indebted for our information, draws 
attention to the recent erection at Bordeaux of an iron 
reservoir destined for the service of the water supply of that 
town, which in addition to being of a somewhat novel form, 
possesses several features of interest. The ground upon 
which the reservoir stands is essentially of a loose, permeable 
and treacherous description, and it would have been necessary, 
in order to arrive at a solid substratum, to pierce first through 
20ft. of mingled black mud and peat, and subsequently 
through 40ft. or 50ft. of poor sand overlying the rock. Under 
these unfavourable circumstances, it was determined to 
adopt a foundation of pile work supporting a massive bed of 
concrete. 

A capacity of 560,000 gallons was required of the reservoir 
to supply the quarter of the town it was to serve, and owing 
to the conditions attending the level of the source, the sides 
could not be made higher than 64ft. The water arrives in 
Bordeaux direct, without the aid of any pumping or raising 
machines. The capacity of and depth of water in the 
reservoir having been fixed by the unavoidable requirements 
of the case, the area became also equally rigorously defined, 
amounting to 14,440 square feet. In Fig. 1 of the engrav- 
ings, page 30, is represented a plan of the reservoir, which 
consists of a pair of storage basins placed side by side, but 
separated by an iron partition, shown in Fig. 4 to an enlarged 
scale. Each basin is 130ft. in length by 60ft. in breadth, and 
about 64ft. in depth, terminated by semicircular ends struck 
from a radius of 31ft. The pair are so arranged that each 
can be cleaned, repaired, and painted independently of the 
other, and each is provided with its own supply, outlet, over- 
flow, and other necessary service pipes. In Figs. 4 and 5, 
parts of the sides, or outside longitudinal and transverse walls, 
are shown. They are built up of plates 13ft. long, bent toa 
radius of 22ft—Fig. 1—and of a thickness equal to ,',in. 


| As these curved plates are subjected to stresses of a tensile | 


character only, their thickness can be safely reduced to the 
above comparatively small dimension. In the partition 
dividing the basins flat plates are used of double the thickness 
of those forming the sides, and stiffened at intervals by angle- 
irons 3in. by 3in. by gin., to enable them to withstand the 
pressure of the water when one of the compartments is empty. 
The sides are braced together by the inclined ties of the roof 
principal, which rest at one end upon the middle partition, 
and at the other upon double tee-shaped uprights, 10in. by 
5in. by 4in., firmly fixed to the floor of the basins, and 
serving also to maintain the plates in a vertical position. 
The inclined ties of the roof—Figs. 2 and 4—consist of a 
couple of angle-irons 3in. by 3in. by gin. Flat plates ,,in. 
|in thickness form the floor of the reservoir. They are 
carried on 6000 small cast iron shoes resting on rolled joists 
8gin. by 2hin. by gin.—Figs. 4 and 5—spaced lft. Tin. 
| apart. These shoes can be shifted when required, as occurred 
| during the construction of the work when the floor was being 
| riveted up. In their turn, the rolled joists are supported by 
| eleven cross girders 2ft. Sin. deep, with upper and lower 
| flanges of two angle irons each 4in. by 4in. by jin., and asolid 
| web gin. in thickness. They are placed 13ft. apart, and rest 
| upon seventy-seven cast iron columns, which are spaced 
| transversely at intervals of 18ft., are 12ft. Sin. in height, 
| 92in. in diameter, and a trifle less than 1jin. in thickness. 
| Each column is solidly mounted upon & square pedestal of 
stone, of which the side measures 3ft. 3in., which is founded 
upon a block of concrete 5ft. Gin. by 5ft. Gin. by 3ft. Sin. in 
depth, and enclosing the heads of five piles, having an average 
length of 40ft. 

The columns are not fixed or bolted down to their 
pedestals, but the dimensions of their bases have been 
made sufficiently large to ensure a proper degree of stability 
when the reservoir is empty, and exposed to a horizontal 

force of the wind amounting to 35 lb. per square foot, Each 
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side of the bases is equal to 2ft. 4in. In order to obtain a 
perfectly level bed for the columns,’ they were set up on 
four wedges of oak }in. in thickness, and after having hoon 
accurately adjusted, cement was run in so as to ensure com- 
plete contact, however irregular the surfaces might be. 

The roof of the reservoir it built up of two trussed iron 
principals, having a span of 56ft. each, with a centre gutter 
in the valley between the two basins, as shown in Figs. 2 
and 4. A ceiling is attached to the inclined ties of the 
principals, which serves to keep out dust, and also preserves 
the temperature of the wateras nearly uniform as possible. 
30th the upright and diagonal bars of the principals are 
composed of two angle irons, 2in. by 2in. by Zin. Between 
the actual sides of the basins and the outside walls there is a 
passage or space rather more than 3ft. in width, which allows 
of personal inspection and surveillance. These outside walls, 
as well as those in the gable ends, sre carried on brackets, and 
constructed of panels of iron and bricks of different colours. 
Tiles set on wooden laths form the covering of the roof, and 
twenty-four windows provide the light required. 

When the reservoirs are full, and allowance made for the 
weight of snow and the pressure of the wind, the total load 
on the central row of columns amounts to sixty tons, but the 
maximum load upon any one pile does not exceed twelve 
tons. In the whole structure, the weight of the cast iron in 
columns and shoes equals eighty tons, while that of the 
wrought iron amounts to 320 tons. The total cost was 
£7800, which runs out to a little over 26s. per cubic yard. 








RICHARDSON’S AXLE BEARING. 


3EARINGS when taken out are generally worn at one end 
only, and have to be thrown out as useless and replaced with 
new bearings. The device we illustrate provides for the worn 
portions being replaced, utilising the old body, which, as a 
rule, will wear out three pairs of ends, the chief wear being 





at the ends and not in the thickness of the bearings. The 
body is cast with dovetailed recesses at each end, and the 
ends are cast with corresponding projections, which are 
driven tightly into the body and secured with gun-metal 





pegs. The worn end is simply driven out and replaced with 
a perfect one, the ends being sent out faced, ready for fitting 
as required. They are made of phosphor bronze, by Messrs. 
W. R. Richardson’s Exors., Phoenix Brass Works, Mansfield. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association, held in the lecture-room, on December 27th, 
the president, Mr. S. Thornton, in the chair, Mr. Robert Henry 
Wood, M.I. Mech. E., introduced a discussion on the metric 
system, the adoption of which, he was of. opinion, would be the 
means of enormously increasing our foreign trade. His views were 
opposed by Mr. Tempest, and supported by Mr. Drake. Other 
speakers followed. 
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THE NIAGARA ICE SKATING HALL. 


Tx our columns of the 14th ultimo we gave a general descrip- 
tion of this novel place of public amusement, which was 
opened on Monday last with a success that promises well for 
its future prospects. Although this is a place of amusement 
by one of the most healthful of exercises, but with very agree- 
able surroundings, it is one which depends so completely for 
its operation on the work of engineers, that some further 
reference may be made to it. The system adopted, as has 
been previously stated, is that of Herr Felix Unsdld, of 
Munich, who has transferred his patents to the Niagara 
directors. Among the advantages claimed are that the cost 
of construction and installation is considerably less than that 
of any other system, that the cost of maintenance is pro- 

rtionately low, that the surface is perfectly level, elastic, 
- not easily become cut up or become damp, and is 
practically transparent. The freezing machine can be also 
used for the production of marketable ice, to maintain the 
temperature of the large cold stores below the rink and thus 
act as wholesale refrigerators. Modern engineering has 
exhibited numerous examples of the principle of producing 
cold, or what amounts to the same, of absorbing heat by 
means of the compression of ammoniacal gas, and the instal- 
lation at Niagara Hall is a very interesting one. The whole 
of theworks have been carried out under Messrs. Bramwell 
and Harris, the engineers. The refrigerating plant is on the 
De la Vergne system, made by Messrs. Louis Sterne and Co. 
The boilers are by Messrs. Davey, Paxman and Co. 

The Panorama of ‘“‘ Niagara in Winter” has been retained 
as a background for the skating rink. 

The whole of the extensive alterations and decorations, 
both architectural and artistic, have been carried out under 
the supervision of Mr. Lewis Karslake, A.R.I.B.A., Westmin- 
ster. They include café, smoking galleries, club rooms, reading 
rooms, and a first-class restaurant. The visitors who are not 
skaters can look on from a comfortable and well-warmed 
lounge. A striking feature of this fine hall is the marble 
decoration which has been supplied throughout the building 
by the Marble (Moreau-Rae) Syndicate, Chelsea. The effect 
is greatly enhanced by the manner in which the large surface 
(nearly 3000 superficial feet), excluding the great area of plate 
glass, has been covered in dados, mouldings, archways, 
pilasters, cornices, by their varieties of this artificial marble. 
The whole of this work was finished in six weeks from the 
date of the order. The various arrangements reflect great 
credit on Mr. Fishburn, the very able managing director of 
the Niagara Hall, and now of the hall in its metamorphosed 
form and new occupation. 

It is intended to make the great ice-disc both a fashionable 
and a popular resort, to which intent the charges of admission 
will be varied from time to time. 

A dinner was given on Saturday night last at the Savoy 
Hotel, by Mr. and Mrs. Hwfa Williams, as a preliminary to 
a skating party subsequently given at‘ Niagara.” The list 
of guests gives some idea of the great popularity of skating as 
an accomplishment and as an exercise. It included the 
following :—Prince Francis of Teck, Portuguese Minister, 
Count Mensdorff, Prince and Princess Henry of Pless, Duke 
and Duchess of Wellington, Duke of Marlborough, Duchess 
of Manchester, Earl and Countess of Gosford, Countess de 
Grey, Earl and Countess of Essex, Georgina Countess of 
Dudley, Marchioness of Blandford, Marchesa Santurce and 
Mr. A.de Murrietta, Lord and Lady Stanley, Lord and Lady 
Lurgan, Lord and Lady Burton, Lord and Lady Hindlip, 
Duc d’Albe, Lord and Lady Algernon Lennox, Viscount 
Chelsea, Viscount Clifden, Mr. and Lady F. Sturt, Lord 
Charles Montagu, Earl and Countess of Lonsdale, Lord and 
Lady Churchill, Count and Countess Alexander Munster, 
Lady Gerard, Lady Lister Kaye, Lord Rowton, Right Hon. 
H. Chaplin, Mr. and Mrs. Higgins, Sir Edward and Lady 
Colebrook, General Ellis, Lord and Lady Norreys, Lord and 
Lady Alwyne Compton, Lord and Lady Suffield, Lord 
Chesterffield, Lord Cardross, Viscount and Viscountess Coke, 
Hon. A. and Mrs. Haye, Lord Brackley, Earl of Dunraven, 
Hon, Sydney Greville, and about sixty others. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE FLYING MACHINE. 


Srr,—You conclude your admirable y of the hanical 
engineering of 1894 by a few remarks on the above which may be 
rendered—a la Raleigh—‘‘ Fain would I climb, but that I fear to 
fall?” I beg respectfully to suggest that reversible vertically 
operating screws capable of alteration as to their developed pro- 
pulsive action—such as described in my letter kindly published by 
you on 14th December—applied as an adjunct to Mr. Maxim’s 
aéroplane, would practically meet the requirements of manipulation. 
Mr. Maxim has attained, by a large expenditure of time and 
money, the best lifting results up to the present; and it is to be 
hoped that the matter will be thrashed out till we are satisfied as 
to possibilities or the reverse of arial travel. If Mr. Maxim is 
tired of developing the matter alone—and no one could blame him 
for being so—surely the atronautical societies of the world will 
‘* bear a hand.” 

The machine must be kept well in hand and under perfect com- 
mand ; and, for example, by the lifting action of the planes and 
the depressing action of—reversed—vertical screws it would pro- 
bably be possible to keep Mr. Maxim where even he would feel 
easier while experimenting, viz., a few feet from the ground. I 
respectfully submit that engineers must be the last tosay, ‘‘If thy 
heart—or thy pocket—fail thee, do not climb at all.” 

They must also—as they can—provide the means by which 
Mr. Maxim can rise or fall to a hair. I look forward to the 
time when he will keep his ship steady against a current by 
horizontal screws working ahead or astern—as the case may be— 
at the desired pitch, when he will so hover over his goal, and then 
let himself gently down by the government of the resistance of 
vertical screws beating the air at the desired pitch downwards, 
thus counteracting the force of gravity as may be desired. In 
short, as I said before, it is obvious that the aotion of such 
screws could also lift, lower, keep steady, propel, reverse, alter 
speed and nullify it, and suit the varying conditions of the fluid— 
in air as in water. RoBEeRT McGtasson, 
Selhurst, S.E., January 5th. 





THEORY OF THE STEAM ENGINE, 


Sir,—I am much indebted to Professor Alexander for his last 
letter, and I think I may say that many others of your readers owe 
him a vote of thanks. But clear as his letter is, in many respects 
it leaves something still to be explained, and as he has gone so far 
perhaps he will go a little further, There are two or three points 
on which I seek further enlightenment, but I shall content myself 
with one at a time, 

Mr. D. K, Clark does use the words specific heat of steam, 
He writes: ‘The specific heat of saturated steam is *305, that 





of water being unity.” This appears to mean simply that just 
as one B.T.U, will raise the temperature of one pound of 
water 1 deg. Fah., so will -305 B.T.U. raise the temperature of one 
pound of saturated steam 1 deg. Fah. Then Mr. Clark goes on, 
‘It may be noted that °305 is the quantity by which the total 
heat of saturated steam is increased for each degree of tempera- 
ture, so that equal intervals of temperature correspond to equal 
quantities of heat,” These words apply precisely to water, within 
very large ranges of temperature at all events, Then Mr. Clark 
concludes with these words, ‘‘ The expression ‘305 for specific heat 
is taken in a compound sense, comprising the changes both of 
volume and of pressure which take place in the production of 
saturated steam.” 

Here is the first indication of any difference between the senses 
in which the words ‘specific heat” are used for steam and for 
water. For steam, they contemplate a change in volume and pres- 
sure ; for water, they contemplate a change in volume only, But 
be the sense what it may, it appears to me that beginning with 
water at 32 deg. and adding heat until the water boils, we have to 
add for 150 1b, of steam 326°3 B.T.U. For here we have only the 
specific heat of water as water to deal with ; the pressure prevents 
boiling, and as the piston rests in perfect contact with the water 
there is no room for evaporation, and if any steam is produced it 
must—as C, Wye Williams used to argue—remain in solution in the 
water, 

The next stage is ebnilition, and the piston rises step by step, so 
to speak, and in order to turn all the water into steam we have to 
add 861°5 B.T.U. What is the state of affairs when the operation 
is over? And, first, let me ask what has become of 326 3 B.T.U., 
originally poured into the water! Lot us suppose that it is all in 
the steam. It is also, let us say, present as heat—not having been 
converted into work. The 861°5 B.T.U. have ceased to be heat, 
and have been converted into mechanical work; partly expended 
externally, and partly ia internally in augmenting the 
intrinsic energy of the fluid. 

Now, we know that 358°3 thermal units must remain stored in 
a ep we of water, in order that it may retain a temperature of 
358°3 deg. Fah.; but how many thermal units must remain stored 
as heat ina pound of steam in order that it may retain a tem- 
perature of 358'3 deg.’ About this I am quite in the dark, Can 
Professor Alexander tell me? 

If I try to work out the answer for myself, I come to the follow- 
ing result :—If I — add to the load on my piston, and add one 
British thermal unit, I shall augment the temperature of my 
pound of steam, not one degree, but 3°27 deg. If I take away one 
thermal unit, the temperature will fall 3°27 deg. Working this out 
to the end, I find that if I took away 109°5 units, the steam 
would be reduced to zsro. I fail to find where my reasoning is 
wrong, because if Clark’s statement—which is, of course, not 
original with him, being merely the enunciation of a physical truth 
—means anything, it means that when steam is augmented in 
pressure and in volume, the specific heat is ‘305. It is true 
that this applies exactly to the case I have stated ; there is a 
small increase both of volume and of pressure. From all this it 
seems clear to me that 358 B.T.U.—of which I have supplied 326— 
cannot be needed to keep the pound of steam at 358 deg. Fah., 
and as there is no means by which heat can get out of the cylinder, 
I take it for granted that a portion of the thermal units originally 
required to get the temperature of the water up to 358 deg., 
not being needed to keep the steam at that temperature, is in 
some way transferred to the ‘‘ latent” side of the acconnt, 

Bat let it be assumed that I am quite wrong. Then it seems to 
me that the true specific heat must be that of water—that is to 
say, as one B. T, U. is required to raise a pound of water one degree, 
its volume only being augmented, but not its pressure, so must one 
thermal unit be required to raise the temperature of one pound of 
steam one degree, its volume only being altered, but not its pres- 
sure. Is this right? 

Professor Alexander will no doubt remember that I have already 
referred to the matter of negative specific heat, but after all this 
has but little bearing on the point which I have now raised, which 
is simply this—what quantity of heat is required to keep one 
pound of dry saturated steam at any given temperature propor- 
tional to its pressure? What quantity of heat must be added or 
abstracted to produce a change of temperature of one degree in 
one pound of dry saturated steam? Of course it is to be under- 
stood that in neither case is there any water present. 

Let me consider the question of specific heat a little more 
in detail. Rankine says, pose 307 of “The Steam Engine,” 
“The amount of actual heat, expressed in units of work 
which correspond in a given substance to one degree of absolute 
temperature is the real dynamical specific heat of that substance, 
and is a constant quantity for all temperatures.”. Maxwell defines 
specific heat as “‘ the ratio of the quantity of heat required to raise 
a body one degree to the quantity required to raise an equal 
weight of water one degree.” Elsewhere in the book he says, 
‘a third mode of defining specific heat is sometimes adopted in the 
case of saturated steam; in this case the steam is supposed to 
remain at the point of saturation as the temperature rises. It 
appears from the experiments of M. Regnault that heat leaves the 
saturated steam as its temperature rises, so that its specific heat is 
negative.” 

Now it seems to me that this is just what I have said, because 
it is clear that it is not temperature that leaves the steam, but heat, 
which means that the capacity of a given weight of steam for 
heat diminishes with the rise in temperature ; only, I push the 
matter further and say that not only does the capacity of steam 
for heat diminish with the rise in temperature, but that the 
capacity of steam for heat being much less than that of water, 
the heat poured into a body of water to make it boil must in 
large part be subsequently transferred to the latent side of the 
account, 

Professor Alexander’s ‘‘ Mathematical Fiction” is quite out of 
place. What I want to arrive at first isa knowledge of the physical 
fact, Nothing that he has written tells me how much heat—not 
temperature—is required to keep a pound of steam at any given 
temperature, say 358 deg. When we know this we can go on to 
consider the mathematics of the subject. To extend the scope of 
the inquiry, I would ask what —— if a pound of water has 
poured into it, say, 1250 units, while evaporation is prevented ; 
on wage | the pressure a very little the whole would become 
steam, the latent heat of which might be only a couple of units, 

I have 7 not to complicate the question b 
saying anything about gaseous steam with a specific heat of “47, 
because I am dealing only with saturated steam ; but I have not 
overlooked the former, MAURICE Cross, 

January 5th. 


~ Srr,—I would suggest to Prof. Alexander that the sense in which 

he uses the term ‘‘specific heat of saturated steam” is not calcu- 
lated to lighten the burden of the stadent of thermodynamics, 
Of course, I am well aware that the term is so used by Clausius. 
Clausius, however, presents the matter much more clearly than 
Mr. Alexander has chosen, so far as my mind is concerned. 

For instance, on page 127—I quote from Browne’s translation, 
Macmillan, 1879, not having the original before me—he states, 
referring to this quantity, ‘The specific heat here treated of is 
not, however, that at constant volume, nor yet that at constant 
pressure,” Here the mind of the reader is at once disabused of 
the notion that this, from my point of view, embarrassing use of 
the term “specific heat” has any immediate relation to the mean- 
ing which he has considered hitherto as bound up in the idea of 
** specific heat.” 

Again, on page 128 he says: ‘‘ The specific heat here considered 
refers, as shown above, to that quantity of heat which saturated 
vapour requires to heat it through 1 deg., if it is at the same time 
so powerfully compressed that even at the higher temperature it 
again returns to a saturated condition. As this compression is 
very considerable, this kind of specific heat is very different from 
all which we have hitherto treated of.” 





ey, 


Now this is expressed with admirable clearness and definite) 
explained. I cannot say that Mr, Alexander's explanation con. 
veys the same clear ideas to my mind. If the fault lie in my own 
cerebrum he must kindly excuse me, 

My object is not, however, to criticise Mr. Alexander, but to 
suggest a — against this unnecessary multiplication of the 
meanings of the term “ specific heat.” HENRY Currny, 

21, Festing-road, Putney, 8.W., January 8th, 


LOCOMOTIVES AND TRAINS, 


Sir,—I have read the ype af oy rem and your leading article 
on the above subject with much interest, and was especially struck 
with one remark you made thereon. 

You say, “only those who have had experience can realise the 
difference between a heavy engine and a light one of the same 
power as regards repairs,” 

Herein truly lies the difference between the old light engines with 
17in. cylinders and 140 1b, of steam, and the new ones with Ijin, 
cylinders and 1601b, of steam. In the days of the old broad gauge 
it was no uncommon thing for one of the 8ft. singles to run from 
Paddington to Swindon, 774 miles, in 90 minutes, with ten 
eight-wheeled coaches on weighing 22 tons each. One of Mr, 
Dean’s new singles could not beat this. .But what was the result ’ 
The engines were often in the shops with cracked frame plates, 
axle-boxes ran hot, and occasionally a crank shaft was broken, 
This, of course, was only to be expected when engines, designed 
to take 100 tons at 60 miles an hour, were made to take twice the 
load at the same pace. 

It would be interesting if some of your correspondents could give 
us some authentic indicator cards taken during record perform- 
ances for various classes of engines, H, Rearnatp Surron, 

Reading, December 31st, 1894, 


Stn,—Seaveral of your correspondents, writing upon the subject 
of ‘* Locomotives and Trains,” appear as if they consider the 
actual results which they may obtain in ordinary daily working as 
representing the very best performance of the particular engine ; 
but in practice this is very often not the case. Trains are booked 
to run at acertain speed, and engine-drivers are severely dealt 
with if they are found running too fast; more especially is this 
so at the present day. 

A practice seems to have gradually grown up, of engine-drivers 
upon many lines running faster than they are booked, in order to 
make up for lost time, and it is nowa fact that several of the 
companies are determined to reduce the very high speed over 
certain portions of the road. Large numbers of inspactors are 
placed out of sight behind buildings and hedges in order to report 
the numbers of any engines which may pass at a very high speed. 

All the important railway companies have recently had their 
‘* Working Timetables” most carefally examined, and the times 
so re-arranged that on no part of any journey shall any train be 
booked to run at over sixty miles an hour, Of course, it is well 
known that it is impossible to work a train strictly in accordance 
with the “‘ small figures ;’ but should an accident take place, the 
‘* Working Timetable ” will show a judge, coroner, or Board of 
Trade inspector that the train was “not booked at a speed of over 
sixty miles an hour,” and of course, if it be proved that the train 
was running faster than booked, or, in other words, was making 
up time, it is easy to see that the blame will have to be taken by 
the driver. 

The duty of an engine driver upon receiving the signals to start 
from one station, is to start and stop at the next booked station in 
exactly the number of minutes which are allowed, and also to run 
between the intermediate stations in the times allowed between the 
‘* small figares ;” and so long as he does so he is on the safe side, 
and it matters not how many secret inspectors are posted, either on 
the line or in the trains. An engine driver has nothing whatever 
to do with the fact that delays may take place at stations, or that 
he may have a late start. His orders are most clear and distinct, 
that he is to cover a certain distance or portion of a journey in a 
certain number of minutes, neither more nor less, If he is delayed 
by signals or other causes——such as relaying, &c.—he of course has 
“—_ to charge the delay to its proper cause, it is no matter 
o . 

No doubt in the past some engine drivers have made up too 
much time and probably have run too fast, with the natural result 
that the subject has been seriously considered, and the most rigid 
and severe means taken to compel the drivers to keep strictly to 
their booked s and allowed time. From these facts it will at 
once be seen that because a certain engine does not run over some 
bit of line at a very high speed, it by no means follows that the 
engine is at the top of its speed, but far more likely that the 
driver is ranning well up to his booked speed, and is very properly 
strictly carrying out his instructions, CLEMENT E, STRETTON, 

Saxe-Coburg House, Leicester. 

January 7th, 


Sir,—In looking through your most excellent engravings of the 
Highland goods engine in your issue for December 14th, I was very 
much surprised to note that in the detail drawing the drivin 
wheels have no flanges, whilst in the woodcut I see that No, 11 
has them. Can you give me an explanation of this? As this 
engraving has, I suppose, been taken from a photograph, it leads 
one to believe that some have flanges on the drivers and that others 
have not, but can see nothing to indicate this in the specification. 

Glancing through the most interesting correspondence about 
locomotives and trains, I see that Mr. Hockley, ia your issue for 
November 30th, 1894, calls attention tothe use of two engines on 
certain Great Western trains leaving, Paddington, referring to—I 
believe — the ‘‘thirty” class, as an instance of the modern 
inability” to build fast and powerful locomotives. 

It seems to me rather curious that nobody has, apparently, 
thought of the driver, and of the locality of, we will say, his 
‘home ;” this, I think, answers a t deal for pilots on the 
Great Western, the West of England service especially, Taking 
the summer of 1894 as an instance, there were numerous trains 
which had to be run in duplicate, each part consisting of eight or 
nine coaches, and each having thirty on ; the first part invariably 
had a Bristol engine on, and the second part having the regular 
engine on, If, now, this train arrived before 2.53 it would have a 
Bristol man on each part, and if after, a Bristol and London man 
respectively. Now what about these unexpected engines and men ’ 
They must go back to Bristol again some time, and if there is no 
train which they can take back alone, they must go on with some- 
one else. This is generally done on the night trains, viz., 5 p.m., 
9 p.m., and 9.15 p.m., but if there are any other engines up they 
must stop in London overnight and go downas pilots on the morn- 
ing trains. Of course there are exceptions to this. 

ith regard to their hauling powers, I have seen No, 3008 take 
out the 9.15 p.m. with fourteen eight-wheel bogie carriages and one 
six-wheeler ; two of the eight-wheeled being sleeping cars, giving a 
weight of about 310 tons exclusive of engine and tender, without 


slipping once. WILLIAM Epwarps, 
lain, January 7th. 


am! ne engine as built there are no flanges on the drivers.— 
D. E. 


Sr1r,—In the recent correspondence in your columns the steady 
determination of the advocates of the big engine to beg the whole 
question is not a little remarkable. They assume as beyond con- 
tradiction that extra size and weight necessarily imply extra 
pulling power, decreased cost of repair and other advantages ; 
and with these premises Faas they are of course able to make 
out a good case. Bat this is just the whole point in issue, and I 
venture to submit that their assumption is unwarranted. 

During the last decade both in ea eye countries and in North 
America trains have been considerably lerated—witi the 
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jire State express or the 11.50 a.m. Paris to Calais—and the 
ht and dimensions of locomotives have increased concurrently, 


Emp 
Speaking qenseally, the larger engines, in spite of the greater ex- 
t 


oarrron J which they have tee 2 and indirectly occasioned, 
| fully justified their existence ; indeed on many lines, such as 
on our own South-Eastern or Caledonian, or the §.1'.M, in Italy, 
the engines that were good enough a dezen years ago could not 
work the trains of to-day at any price. / 

So far, I think, we are all agreed, But when we come to examine 
particular instances, we find that more than one of the latest types 
of Eoglish } tives have disappointed expectations, and have 
shown that the problem of how to get more work out of our 
standard gauge engines than has been done in the past is a very 
difficult one to solve. 

Since the date of the Northallerton accident much has been said 
and written concerning the new North-Eastern engines; and we 
may take it that, whatever may be the opinion of the higher 
authorities at Gateshead, the men who have to work them believe 
the ‘Tennant class to be superior to anything that has been built 
since. 

The experience of the Lancashire and Yorkshire Company in 
attempting to obtain higher power has not been altogether suc- 
contal fn 1891 it built ten engines, with the largest coupled 
wheels in the world and cylinders 19in. by 26in, Ten more--of 
which you illustrated one in April, 1893-—had cylinders only 18in. 
in diameter ; whilst in the later additions of the same class there 
has been a still farther retreat to 17\in., showing that in the 
1093 class the cylinders—-not by any means for the first time in 





{ history—had rather ‘‘run away from” the boiler. 


In 1891 the Great Western Company built thirty large single- 
wheeled engines which were much heavier and, on paper, much 
more powerful than their predecessors, and it was reasonably 
enougb hoped that they would bea great success. Nevertheless, 
it has been found necessary to rebuild them, substituting a bogie 
for the single leading axle, and taking an inch off the cylinder 
diameter. ‘The result is certainly a very handsome engine, but I 
cannot see from their performances that they are in any respect an 
improvement on Mr, Armstrong’s 1120 class, which have done good 
service for twenty years, and if my view is correct, what is there 
to justify the extra cost’ Nor are these the only cases in which 
extra money and materia] put into recent engines have failed to 
secure corresponding advantages ; and while conceding that gene- 
rally the modern locumotive is the right thing in the right place, 
I am convinced that here and there in particular instances it 
would be more profitable to revert to old and well-tried designs 
pending further developments, especially as trains in this country 
do not grow heavier and speed is in many cases falling off. We 
are now building engines which, for exhibition purposes, are per- 
fect, and which porsess a majestic beauty undreamt of by our 
forefathers; but when it comes to a question of dividend-earning 
our modern superiority is, in some cases, more than doubtful. 

January 7th, W. B. THompson, 





LABOUR AND LUXURIES, 

Sir,—May I be allowed to point out that your correspondent 
‘Capel Court” can scarcely Sooo read what he criticises’ To 
illustrate certain passages in-" The Wealth of Nations” I cited 
three pages of ‘‘ Mahan’s Influence of Ssa Power,” which relate 
how Spaniards and Portuguese sought the precious metals and 
found them ; but the Dutch and English got the profit of them, to 
the ruin of the first possessors, This from the point of view of the 
historian of commercial and military marine. Buckle, taking a 
wider view, tells substantially the same story, illustrating at 
greater length the manner in which moral and intellectual qualities 
affect the commercial consequences of the getting and spending of 
gold, and how capable industry is in the al a surer road to wealth 
than murder and robbery. This is the point I first set out to 
maintain against ‘‘ Y, X.," so that it would have beenanything but 
convenient for me to forget that the tale exhibited the difference 
in sharpest contrast. Further it must be noted that England, 
though profiting hy it, kept no great portion of the gold, for 
towards the end of the period there circulated in Eogland only 
£18,000,000 of gold and silver together. The supreme convenience 
of gold currency is obvious ; but gold, money, and wealth are not 
convertible terms, nor do they stand to each other in any fixed 
quantitative relation. For instance, it is commonly estimated that 
about two and a-half times more gold is in circulation in France 
than in Great Britain ; but this is no measure of the relative wealth 
in the two countries, or of the amount of employment at any 
time, 

The body of ‘‘ Capel Court's” letter brings up-to-date figures and 
facts which I have adduced already in this and previous discus- 
sions, and should interest former correspondents who used to extol 
the commercial policy of the U.S.A. Government. That even in 
timee of depression England is the most prosperous of nations you 
have allowed me to maintain in several keen discuesions, and it is 
pleasant to find it accepted for once, and as we are now agreed 
that there is cash enough in the country to pay capable labour a 
fair wage, I hope that the gold digression is at an end, and that 
we may at last get to the point, and see if a discussion of our 
actual subject, taken with the lead given by your editorial last 
week, may not throw some light on the way out of the present 
slacknees. In my last letter ‘‘ gold ie the most stable of values,” 
should be read for staple as printed. W.A.S. B. 

January 8th. 





PROPOSED ASSOCIATION OF PORTLAND CEMENT 
MANUFACTURERS, 


Sir,—Mr. Spackman’s letter in your last issue has very little 
ring upon the present controversy in the Portland cement 
trade. It too distinctly looks at the matter from a rival manu- 
facturer’s point of view. He is not concerned with the question 
whether the addition of ragstone improvee Portland cement in all 
those qualities for which it is valued. All he fears is that if south- 
country manufacturers may use ragstone they may be able to sell 
cement cheaper than he can, He frankly says that ‘in addition 
to its excellent chalk and Medway mud, the county of Kent 
possesses the sole supply of ragstone,” and that this may 
prove ‘‘a new rod in pickle for the unfortunate cement makers 
in the less favoured parts of England.” Evidently the only 
thing for Mr. Spackman to do is to shift his business to this more 
favoured region. If, as he admits, we in the south have such 
excellent chalk and clay, this excellence of our raw materials must 
always have enabled us to turn out better cement than they can 
in the north with inferior materials. Now that it has been found out 
that the addition of ragstone improves Portland cement under every 
test, whether it be used neat or mixed with sand, the improvement 
being especially notable in the long time tests, north-country 
makers are indeed in sorry case. Not only are we favoured down 
here with the best chalk and clay, practically at our doors, but 
now that an improving ingredient has been discovered, perfidious 
Kent fills up its cup of infamy to the brim by proving to be the 
possessor, according to Mr. Spackman, of the sole supply of that 
ingredient. We do not think -Kent esses the cole supply of 
ragstone ; but we do believe that it me stone of a quality best 
suited to the purpose in view, viz., the improvement of Portland 
cement in resistance to tensile strain, hardness, durability, and 
unchangeableness. If consumers can get cement of a better 
quality in the south at the same price as is charged for an inferior 
cement from the north, we fear that the sentimental consideration 
of whether manufacturers are working under natural advantages 
or disadvantages will not greatly ruffle their minds, They will 
buy the best article, and will leave the question of whether it is 
made at a profit or not to the consideration of the producers, One 
rather remarkable thing that we have noticed in this controversy is 
that up to the present, although no manufacturer but ourselves have 
acknowledged that they use or have used ragstone, yet many 
of them confidently and glibly quote the prices of ragstone, the 











percentage of it to be used for mixing with Portland cement, and 
the saving per ton supposed to be effected by the producer. ey 
show a layer and easy familiarity with a subject of which they 
ought by rights to know nothing—that is, if the virtuous horror 
with which its bare mention fills their pure souls is not merely 
assumed for a purpose, It must be remembered that we ourselves 
have never mentioned any prices or proportions, Two weeks ago 
Mr. Gilbert Redgrave, in a letter to Hngineering, represented us 
as giving actual prices and quantities ; but in a later issue he very 
fully apologised for what he had done, and withdrew the obnox- 
ious imputations. Not so very long ago Mr. Redgrave was 
secretary to the Isis Portland Cement Company, and it is rather 
a remarkable coincidence how very much many of his remarks run 
on the same lines as those of Mr. Spackman. 

We are not without strong scientific support as to the possibility 
of improving Portland the addition of ragst Dr. 
Michailis, one of the highest of German cement experts, was 
strongly of this opinion, When the German Association of Portland 
Cement Manufacturers was formed, he wrote a pamphlet in which 
he scientifically confuted the dogma that Portland cement could 
not beimproved by the addition of any materials to it afterit had 
been calcined, His tests seem to establish without any doubt that 
the addition of ragstone and other similar substances improve 
Portland cement in every respect, and especially when it has to be 
used mixed with large quantities of sand. This shows that the 
addition is not inert in chemical action. He strongly deprecates 
the unskilled addition of ragstone by the consumer ; who would be 
careless of the quality and quantity of the addition to be made, 
and who could not so intimately effect its admixture with the 
cement, Macevoy anp Hott, 
Britannia Cement Works, Northfleet, January 9th. 











JOY’S VALVE GEAR. 


Sin,—My attention has been called to a letter in your issue of 
December 28th, 1894, by Mr. J. McDonald, of Tokio, Japan, com- 
menting, I think, in a somewhat off-hand way and without due 
examination, on certain statements in my paper read before the 
Institution of Mechanical rye last April. 

I regret that Mr. McDonald was not present at the discussion, to 
raise his questions and receive the answers, which would have 
saved him the trouble of writing the lengthy letter which I have 
not time to fully answer; but of the main question—and this 
resolves itself into very narrow limits, the origin of the metallic 
U packing. And I am afraid that Mr. McDonald will be a little 
surprised and disappointed to learn that this form of packing was 
in use as early as 18/8—and, I suspect, a good dealearlier. Neither 
Mr. Billinton nor I claim it, and I hardly think the form of packing 
described in my paper would be called a U packing pure and simple, 
It was just a special figure that arose out of a special requirement, 
and suggested to me on the moment by Mr. Billinton, in the course 
of a discussion on many other details, D, Joy. 

17, Victoria-street, January 9th. 





THRUST BEARINGS, 


Sin,—In the correspondence on ‘‘ Thrust Bearings” in your last 
issue, Mr. Stephen H. Terry introduces the subject of testing the 
friction of slide valves by the use of a bydraulic cylinder, the 
movement of the excentric having to be conveyed through such 
hydraulic cylinder, and thence on to the slide valve, the varying 
records of friction being obtained by an indicator fixed at either 
end of the hydraulic cylinder. He says bis “ suggestion” of such 
an arrangement bas been adopted by Mr. Aspinall, chief mechanical 
engineer to the Lancashire and Yorkshire Railway, and also by 
locomotive engineers in America. The latter statement is especially 
entertaining. Mr. Deane, of Indianopolis, Indiaha, used mechan- 
ism of the kind claimed by Mr. Terry nearly thirty years ago ; and 
in 1887, when your correspondent made a previous claim, I referred 
the gentleman to an illustration and description in the Scientific 
American, clearly showing Mr. Deane’s priority. I may add that 
I used the same apparatus as used by Deane so far back as 1871, 
during the time I was in the employ of Mr. Charles T. Porter, then 
of the Allen Engine Works, New York City. W. WALKER. 

Erith, January 7th. 





Sir — Referring to my letter and the illustration of one of the 
forms of thrust bearing—patented by Mr. Fortescue Flannery and 
myself some two years since—the letter appearing in your issue of 
Friday last, page 6, I should like to amplify some of the dates 
given in the reference to former correspondence on slide valve 
friction. This, with your kind permission, I can now do. The 
first letter, with illustration, of my proposed method of measuring 
the power required to move the valves under varying conditions of 
load, steam pressure, and cut-off, appeared in your issue of 24th 
April, 1885. The description of the experiments conducted—with 
the apparatus suggested—on the Chicago, Burlington, and Quincy 
Railroad appeared in your issue of 28th January, 1887, and the 
valuable paper of Mr. Aspinall was read at the Institution of Civil 
Engineers on December 18th, 1888, but the experiments embodied 
in it were made during a period extending over several previous 
years. STEPHEN H, Terry. 

17, Victoria-street, S.W., January 5th. 





EXPLOSIONS AT JUNCTION BOXES, 


Srr,—Much has been said and written about explosions caused 
by the accumulation of gas in junction boxes, and a somewhat 
costly and doubtful scheme of ventilation has been proposed. 
Permit me to suggest a remedy or safeguard of the simplest nature, 
which will totally eliminate all chance of accident. It is simply to 
fill the junction box chambers with water. No gas can accumu- 
late, and no spark can \ 

The chambers are built of brick laid with cement, and are water- 
tight. In each is placed a cast-iron box in which are the cable 
leads and the joints to the houses, all insulated by filling the box 
with oil, A lid is put on the oil box, and the cover of the brick 
chamber is put down, Now it is the easiest thing possible to 
make the oil box lid water-tight. Then the chamber may be filled. 
As a matter of fact, these boxes now collect rain-water, and any 
morning men may be seen baling them out. 

There is no possible electrical objection that cannot be overcome 
with ease, and the simplicity and efficiency of the scheme are 
obvious. I may add that it is not patented. D. J. 

Westminster, January 7th. 





TRACTION ENGINES. 


Sir,—I can confirm what “J. W. B.,” in your issue of 21st 
December, says regarding the usefulness of traction engines 
having three wheels, and upright boiler, as there is a Jarge amount 
of steam haulage done here with engines of the Thomson type. 
Some of the loads are very heavy, such as large marine boilers, 
from the shops to the ship’s side, and these engines seem more 
suited for manceuvring the load through gateways and round 
sharp turns, than those of the four-wheeled locomotive type, which 
are almost unknown here. When the load is very heavy they 
are sometimes worked tandem. 

The upright boilers have, at the expense of economy, what is an 
advantage in towns, in the absence of visible exhaust, due to the 
high temperature of gases in funnel. E. C. G. 

Glasgow, January 8th, 


LIGHT RAILWAYS IN IRELAND. 


Srr,—I notice in your issue of the 21st December ult. that in 
your map illustrating the — railways in Ireland constructed 
under the Acts of 1883 and 1889 this line is entirely omitted, and 
does not appear to have come under the notice of the Light Rail- 
way Conference as reported in your paper. This was one of the 














first lines passed by the Privy Council under the 1883 Act, and is 
374 miles long, and of 3ft. gauge. It is working now in a most 
satisfactory manner in connection with the Great Southern ard 
Western Seen of Ireland. G. A. E. Hickson, 
Tralee and Dingle Light Railway, 

Tralee, January 3rd, 





QUICK LOCOMOTIVE BUILDING. 


Sin,—We notice in your issue of the 28th ult, a paragraph 
headed as above, referring to some engines constructed by Messrs, 
Neilson and Co. for the Nippon Railway, Japan. 

While the performance is sufficiently creditable to be worthy of 
notice, we beg to take exception to your remark that it is a record, 
not only for Messrs, Neilson and Co., but also among locomotive 
builders, as we. have on two or three occasions done equally quick 
work, the latest instance being last year, when we received an 
order from the Conde d’Eu Railway nga * for one engine 
weighing empty 23 tons, on the 10th of May. is order was on 
the 25th of the same month increased to three. The design was 
entirely new, we having to make a complete set of new drawings 
and patterns. All the material had to be got in from the various 
manufacturers, being subject to the usual inspection and tests as to 
quality. The first two engines were completed, tested in steam, 
packed for shipment and dispatched from here on the 24th of July, 
seventy-five days from receipt of the first order, or sixty-one days 
from the date of the order being increased. 

Considering the resources of our establishment as compared with 
Messrs, Neilson’s, we think we may fairly claim to have at least 
equalled their performance. JAMES CAMPBELL. 

Hunslet Engine Works, Leeds, January 2nd, 





THE KINETIC THEORY OF GASES, 

Sin,—I would be much obliged if you will kindly allow me 
to make the following corrections to my last letter on the atove 
subject :— 

» ~ ‘ r+2 r+1 
(1) Page 7, column 2, for a read —— z 
rT i x 
(2) Column 3, line 9, omit ‘‘ When multiplied by N,.” 
(3) For eyuation (6) as therein written substitate— 
16 x? « dé = 164 x 10" (about). 
C. E. Basevt. 
8, Norfolk-equare, London, W., January 7th. 








InstTITUTE OF MARINE EncIngeers.—On Friday, January 4tb, 
the annual conversazione in Connection with the Institute of Marine 
Engineers was held in the Town Hall, Stratford, when a large 
number of members and friends assembled. At the Southampton 
centre on Thursday evening, 10th inst., a paper by Mr. J. W. 
Wailes is to be read ; and on Monday evening at 58, Romford-road, 
Stratford (the Institute premises), the same paper will be discussed. 
The subject is ‘‘ Raising Wrecks and Sunken Vessels,” 


THe CiviIL AND MEcHANICAL ENGINEERS’ Soctety.—At the 
meeting of this Society, recently Leld, a paper was read 
by Mr. A. W. Ackermann, A.M.I.C.E., entitled ‘‘ Caissons 7. Dock 
Gates.” The author gave a concise history of caissons, which were 
apparently first used in France at the Port of Rochefort in the 

ear 1728 A.D.; there is, however, some evidence of their having 

een used at a much earlier date by the Venetian Republic. 
General Bentham first introduced them into England for use in 
H.M. Dockyard at Portsmouth. The early caissons were con- 
structed of wood and heavily ballasted. Iron caissons were first used 
at H.M. Dockyard at Woolwich. No great improvement in their 
design took place until 1865, when the extension works of H.M. 
Dockyards, Chatham and Portsmouth, were undertaken by Sir 
Andrew Clarke, R.E, K.C.M.G., Director of Works for the 
a The principles involved in designing caissons were 
explained. The advantages of caissons over dock gates were 
forcibly pointed out. The difference between ship and sliding 
caissons was clearly described, together with numerous details of 
their construction, and the machinery used in connection with 
them. The paper was profusely illustrated by large scale 
diagrams, 

**RockinG ” CHIMNEYS ON Factorres.—Should lofty chimney 
stacks ‘‘rock?” This question has again been brought to the 
front, in Yorkshire particularly, by the recent destructive gale. 
Sheffield, though sheltered in the hollow of the hills, has suffered 
severely in recent years from the winds. Many tall chimney stacks 
were levelled with the ground by the great hurricane of the 
22nd ult. One of these, on the premises of Messrs. William Cooke 
and Co., steel and ironworks, involved the loss of five lives, and 
injury, more or less serious, to five persons, This is the worst 
accident of the kind which has occurred since thefall of Reynolds’s 
chimney in Trippett-lane, Sheffield, which killed ten people in 
1873. In all the instances in which these lofty erections have come 
down observers have stated that they saw them swaying to and 
fro with the wind, and the very fact that they were seen to “‘rock” 
was accepted in the popular mind as proof of their perfect safety. 
The two chimneys mentioned were noted structures, and one, 
Reynolds’s, was of an ornate character, and was generally regarded 
as the prettiest stack in the town. Of the other the local steeple- 
jack, Mr. W. E. Harrison, made a thorough examination on 
October, 1893, and found the whole of the brickwork sound. He 
reported to the managing director that it would be quite safe to 
raise the chimney 21ft. to obtain the increased draught desired. 
He did the work, and the material supplied, he adds, was the best. 
The original height of thechimney was 111ft., and theadditionmade 
it 132ft. As well as raising it, he placed iron bands on the whole of 
the new work, and upon 9ft, of theold adjoining it ; angle irons were 
also placed on the whole 50ft. Some weeks later the old part of the 
chimney was well ‘‘re-pointed.” Mr. Harrison disclaimed putting 
the bands or the angle irons on through any suspicion of weakness, 
but simply because the company wished to commence work at 
once. When he ascended the chimney he made the remark, and 
he adhered to it at the inquest on the 29th ult., that it was one of 
the finest square chimneys he had ever been up. The coroner 
put this question: How is it if the material and workmanship 
were so good that this chimney should go down and all others in 
the neighbourhood remain standing’? Mr. Harrison replied that 
the chimney was by far the largest squarestack in the locality, and as 
the gale was blowing from the west it was struck exactly broadside. 
If it had been blowing against the angle he did not think it would 
have come down. His view of the chimney is that the square 
form is more dangerous than the round form duriag a heavy gale 
like that of the 22nd. ‘‘ The strain on the top two-thirds of the 
west side of this chimney would be about 230,000 Ib. to the whole 
space.” The coroner inquired if Mr. Harrison had worked it out, 
and he replied that he had, adding, ‘‘the pressure would equal 
2160 Ib. to the equare yard.” Mr. Harrison further added “‘ that 
he had seen the chimney many a time since he raised it. It had 
not given in any way, and on the day before the accident was quite 
as good as when he had finished the work.” This case 
re-opened the old controversy mentioned at the outset, some hold- 
ing that the swaying of the lofty structure from its base is an 
essential condition of safety, while others contend that every time 
a chimney rocks the mortar is loosened, that the loosening of the 
mortar lets the wet into the interstices, that these swell with the 
frost, and thus generally weaken the whole structure. Most 
manufacturers intimate a preference for chimneys which have no 
genufiections either to the right or to the left. It would be 
interesting to have some expert opinion on this question of “rock- 
ing,” which many people believe to be nothing more than a delu- 
sion, and a dangerous one, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
ther destination. No notice can be taken of communications which do not 
comply with these instructions, 

. We cannot undertake to return drawings or manuscripts; we must there- 

Sove request correspondents to keep copies. 

*.* AU letters intended for insertion in Tuk Enoineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

OnseRVER — You probably mean the Welsbach burners, which you can now 
obtain through most gaafitters and ironmongers. ; 

G. B. (Rathmines) — You will find the information you require in Neville’s 

** Tables.” The quantity discharged depends on a number of conditions. 

Thus your question does not admit of a general answer. : 


TecTor1uM orn Porovs Griass.—A correspondent writes asking tho 
name and address of the manufacturers of this material. 





GAUGE GLASSES FOR HIGH PRESSURE. 
(To the Bditor of The Engineer.) 
Si1r,—I shall be oblig%d if any of your readers can inform me where I 
can obtain a gauge glass to stand internal pressure of 250 1b.—steam also 
8. F. G. 


water. 
Kentish Town, January 2nd. 





STRESSES ON A POLYGONAL TRUSS. 
(To the Editor of The Engineer.) 

Srm.—I venture to ask if you will solve the stresses in the truss shown 
in enclosed sketch diagram, and if not giving you too much trouble I 
would prefer the solution by an analytical procees to the method of 
moments, 

The upper boom has its angles inscribed in a parabola, but there is an 
intervening apex between each angle that lies without the parabolic 
curve. I have solved the stresses in two ways in the one instance treat- 
ing the web members as the bracing of a parabolic bowstring girder, and 
in the other as the bracing of a polygonal truss, and the difference in the 
resuits is very considerable If you would kindly enlighten me on the 
matter I would be much obliged to you. : D. W. M. 

{When the apices of a polygonal truss or some of them do n 
within the parabolic curve, the particular advantage of that Preeti = 
form of construction with respect to the stresses on the diagonal bracing. 
are very seriously diminished. For the parabolic curve an are of a cireu- 
lar character may be substituted under certain conditions of span and 
depth, and the load is assumed to be of a static character uniformly dis- 
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tributed. In the skeleton elevation of Fig. 1 is represented a polygonal 


truss or girder. which has the following dimensions and data for calcula- 
tion:—Span, 80ft ; depth at centre, 10ft.; total uniformly distributed 
load, 100 tons As the Joad is situated on the lower boom, each vertical 
tie carries a directly-applied weight of 12°5 tons, the remaining 12°5 tons 
being supported by the reaction of the two abutments. A simple and 
elegant manner of obtaining the stresses in the polygonal truss is by con- 
structing its reci diagram, as shown in Mie 2. Upon any con- 
venient scale plot off the two reactions of 6°25 tons each and the weights 
at each apex or panel length on the line of loads A B in Fig. 2, making 
AC=C8. Draw the lines in the stress diagram parallel to the originals 
in Fig. 1, and complete the polygon of forces. The length of the lines 
will give the resultant stresses upon the different members of the truss. 
It is advisable to check two or three of the stresses by another process 
Thus the stress upon the end member of the upper boom HJ may be 
derived as follows:—Let R = reaction at abutment H, then by taking 
moments round the point K we have 
RxHK=Sx KL, 
from which 8, which is the stress sought for and represented by. the line 
C D in Fig. 2, is given by the equation 
_~RxHK 
KL ° 


equation, making tensile stress on H K = 8), is 8, = R 5 K 
For the stress upon either of the two centre panels of the upper boom 
C Pin Fig 2. we may use the formula, putting W for the total distributed 
load, L for the span, and y for the distance of the apex from either abut- 
ment, making the stress equal to Se, and the depth equal to /— 
g,—-.W x w(L - ») 
7 3 Er ore 
The stresses upon the other bars may also be obtained by the same 
method of sections, as it is sometimes called, and if the reciprocal dia- 
m be correctly drawn they will be found to agree with the length of 
he lines in the diagram with all the accuracy needed in practice and con- 
sistent with the employment of two independent p The use of 
wedges to put mombers into initial strain complicates to some degree the 
rigid determination of the stresses.—Ep. E.} 





LOCOMOTIVES FOR JAPAN. 
(To the Bditor of The Engineer.) 

Sir,—In your issue of June 22nd we notice an engraving of a narrow 
—2ft. 6in.—gauge locomotive for the Eastern Bengal Railway, tenders 
for which were then being invited. As many of the actual, and still 
more of the projected lines in Japan are of this gauge—although the 
standard gauge is 3ft. 6in.—and as we frequently have iaquiries for suit- 
able locomotives and rolling stock, we should be glad to receive specifica- 
tions, tracings, and offers from the makers who tendered for these 
engines. 

You do not appear to have published the names of the competitors, nor 
the result of the competition, and this must be our excuse for troubling 
you to be kind enough to insert this request. TaKATA AND Co. 

88, Bishopsgate-street Within, London, E C., 

January 5th. 





SUBSCRIPTIONS. 
Tae Enoinger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. £0 ths. 6d. 

Yearly (including two double numbers) .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 
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necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tok ENGINEER. 





MEETINGS NEXT WEEK. 
Tue Institution or Civi, Enoinexrs.—Tuesday, January 15th, at 
8pm. Papers: ‘The St. Gothard Mountain Railway and the Stanzer- 
horn Cable Railway,” by Mr. Sigvard J Berg, Assoc. M. Inst C.E.; ‘‘ The 
Monistrol-Montserrat kack Railway,” by Mr. Alfred Collett, M. Inst. C.E.; 
e - Usui Mountain Railway, Japan,” by Mr. C. A. Pownall, M. Inst. 
C.E. 


Roya Institution or Great Britain.—Friday, January 18th, at 
9 p.m. Paper: ‘‘ Phosphorescence and Photographic Action at the 
Temperature of Boiling Liquid Air,” by Profeesor Dewar, M.A., .D., 
F.R.5., M.R.I. Tuesday, —- 15th, at 3pm. Paper: “The Internal 
Framework of Plants and Ani »” by Prof. Charles Stewart, M.R.C.8., 
F LS. Thursday, January 17th, at 3 pm. Paper: “ Four English 
Humorists of the Nineteenth Century,” by William Samuel Lilly, M.A; 
Saturday, January 19th, at 3pm. Paper: “Stained Glass Windows and 
Painted Glass,” by Lewis F. Day. 

Society or Arts —Monday, January 14th, at 8pm. Cantor Lecture: 
“The Arc Light,” by Professor Silvanus P. Thompson, D. Sc, F.R.S8. 
Wednesday, January 16th at8 p.m. Paper: ‘‘Commercial Synthesis of 
Illuminating Hydrocarbons,” by Professor Vivian B Lewes. Dr. William 
Anderson, F.R8S., will preside. Thursday, January 17th, at 430 pm. 
Paper: ‘*The Lushais and the Land they !Live In,” by Captain vohn 
Shakespear, D.8.0. Sir Steuart Colvin Bayley, K.C.8.I., U.I.E., will 
preside. 

Norts-kast Coast InsTiTuTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, January 15th, 1895, at Newcastle-on-Tyne, at 7.30 pm 
Peper: **The Design and Efficiency of Plant for the Transmission of 
Power by Electricity,” by Mr. W. C. Mountai Di ion on Mr, Caw’s 
paper. 
CLEVELAND InsTITUTION OF EnorveERs.—Monday, January 14th, at 
7.80 p.m. Paper: *‘ On the Solubility and Relative Fertilising Value of 
the Various Constituents of Basic Slag,” by the President, Mr. J. EK. 
Stead, F.1.C., F.C.S8 , Middlesbrough. 

Tue INCORPORATED AssOcIATION OF MuNIcIPAL AND County Enci- 
NerERS.—Friday, January 18th, at 7.80 p.m. Papers: ‘ Private Drains or 
Public Sewers,” by W. N. Blair, A.M. Inst. C.E., 8t. Pancras; ‘* Notes on 
Combined Drainage,” by R. Godfrey, A.M. Inst. C.E., King’s Norton. 
NortH oF Enauanp InstTiTuTe oF Mrintnc AND MecHanicaL Enci- 
NeERS.—Saturday, January 19th, at2 p.m. General meeting. 
METEOROLOGICAL Socrety.—Wednesday, January 16th, at the Institu- 
tion of Civil Engineers, Westminster, at 7.30 p.m. Paper: ‘The Gale of 
December 2lst—22nd, 1894, over the British Isles,” by Charles Harding, 
F.R. Met. Soc, At8.15 p.m., annual general meeting. Report of the 
Council, election of officers and council, The President, Mr. RK. Inwards, 
F.R.A.S., will deliver an address. 
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LIGHT RAILWAYS. 


WuatTEVER may be the burden of the report of the 
committee now examining the subject of ‘“ Light Rail- 
ways,” however much or little they may advise the 
simplification of procedure for obtaining powers or the 
relaxation of the Board of Trade rules for ensuring public 
safety, if they recommend that facilities should be given 
to local authorities to guarantee the interest on capital, 
each case must be watched with exceeding care. When 
we find it stated in very well-informed quarters that im- 
mense farms are idle because the farmer cannot get his 
produce to market, and therefore cannot work his land, 
it is time to observe that this kind of reasoning is in the 
main mistaken, and that to run light railways here and 
there without due cause shown may leave the state of 
things seven times worse than it was before, for the 








concerned in it if railways are made to be paid for by rates 

and not by their own earnings. It is true that we import 
nearly £140,000,000 sterling worth of grain and other foods 
per annum, mostly grain; but this is not because in one 
case in a hundred our farmers cannot get their produce 
cheaply to market, but for two other reasons. First of all, 
we could not possibly produce all this food which we want, 
even if we had light railways to the top of all the highest 
mountains in England and Scotland, and over the top of 
all the deepest bogs in Ireland. Secondly, because we 
ourselves, mainly, and others have so greatly improved 
the means of transport from other countries which do 
not consume much of their produce, that it is no longer 
profitable to work sundry and various acres of land at 
home that would be worked if the present facilities of 
purchasing from other countries did not exist. 

Looking at the railway map of Great Britain, we see 
several areas in which central points would be ten—or 
more than ten—miles from a railway; but they are gene- 
rally in more or less uncultivateable districts, and the 
question should always be, if we brought this distance 
down to three or four miles, how much traffic would it 
bring and how far—in point of time—would it be within 
a measurable distance of paying for the transport of the 
products, or of the people who produce these products ? 
In fact, the examination as to utility in each case of a 
proposed light railway needs to be more searching than 
that required in the case of more strictly commercial 
undertakings, the capital for which is found altogether 
by persons who hope to reap profit from their working ; 
but lines built in whole or in part by charges on the rates 
have none, or very little, of the proprietary check on 
useless expenditure. Many cases in Ireland go to prove 
that when once the stock of a line is guaranteed by the 
Treasury or the Baronies, or both, the investor buys it 
as so much Government security, and never cares the 
least about the success or failure of the railway. It is 
true that the granting of these guarantees, or free gifts, 
as in the last instance, has always had the very strong 
independent motive of a desire to give employment in 
times of distress in certain districts, but there are cases 
in which even this plea does not seem to warrant outlay 
from the public funds., The case of the Dublin and 
Blessington steam tramway is one in point ; here we have 
fifteen miles of line, standard gauge, laid on the side of a 
wide and level public road, at a cost of £40,000, all of 
which is guaranteed 5 per cent., half by the Treasury 
and half by the Baronies, and the stock consequently 
stands at a very high premium. Now the counties of 
Dublin and Wicklow, through parts of which this line 
passes, have never bad any considerable distress, and 
none during the last five years which have seen its cor- 
struction and working. The district is rich and prosperous; 
and why the Treasury should have paid already over 
£3000 of interest on the capital of this steam tramway 
it is not easy to understand. This is a very small in- 
stance, but we think there is in the dealings of the 
Treasury with the Midland Great Western of Ireland an 
excess of liberality which the well-known great scarcity 
that existed in Galway and Mayo hardly justifies. 

The Midland Company has received free from Govern- 
ment over half a million sterling, and in the form of 
guarantee from the counties about £100,000 more. With 
this it is constructing not “light railways,” but extensions 
of its system at two points, making up about 100 miles in 
all. This hundred miles of first-rate railroad has been 
presented to the railway company by Government in one 
torm or other, forthe Midland will have very little to pay 
on its own account, and might have had nothing what- 
ever to pay if the laying out of the lines had been better 
attended to. The districts through which these miles of 
railway are being laid are but thinly populated, and there 
are no products to be carried except cattle, which have 
hitherto been accustomed to walk to market, and will 
probably continue todo so. There is really no raison 
d’étre for such lines except the necessity for finding 
temporary employment during the distress which existed 
four years ago. The case of the Belgian railways is quite 
different. They have evidently been made to a great 
extent where they were wanted, for they are even now 
paying 2°8 per cent. out of the 34 per cent. annuities 
granted by the State and Provinces, but even they are 
not much used for agricultural produce, for three-fourths of 
their revenues are derived from passenger traffic; further, 
they are able to pay so much because they are constructed 
very cheaply in a way that would be impossible in England, 
and worked in a way that would never be permitted here. 
Neither the Irish nor the Belgian precedents apply to 
the case of British light railways; there are no Govern- 
ment funds to be used here. It did not need Mr. Bryce’s 
statement to assure us of that ; such a grant in aid would 
be in contradiction to the whole policy of all ministries 
of this country, and wisely so. We cannot lay such rail- 
ways on the roads as they do in Belgium, because the 
roads are not suitable, and because public opinion would 
condemn them as too dangerous in the working; there- 
fore we cannot place them for £2700 a mile, and the 
question remains, where will they pay ata much higher 
figure ? 

Here comes in the question of the application to this 
purpose of funds raised by the local authorities and the 
danger of giving such authorities powers which would 
enable them to charge the rates for works for which no 
prudent business men would advance money in the hope 
of present or future gain. If the granting of such 
powers forms part of any legislation which may result 
from the present movement, grave restriction and 
ultimate Government control must be insisted upon, 
because throughout the country there will always be 
found all manner of people who want to spend public 
money, whether it is to any good purpose or none, and 
throughout the towns, promoters who want to pocket 
some of it. Of course there are localities which will 
benefit if additional facilities are given which will enable 
branch lines to be made more cheaply than at present. 
The reduction of preliminary and other expenses may 





incubus of the rates will come back on the land and all 
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built without these reductions will be built; but what we 
fear is that for each one of these there will be half 
a dozen propositions to lay light railways where none 
are wanted, and where they have no chance of being 
remunerative, 


ENGINEERING FALLACIES, 


THERE is reason for believing that justice may at last be 
done to certain members of that somewhat limited class 
of inventors known as “ perpetual motion men.” These 
individuals may be classed under various heads. We 
have the unmitigated fraud, for example, now nearly 
extinct, and we have the man who beginning honestly, and 
losing his money, endeavours to retrieve his position at the 
cost of somebody else, also rare. Then we have the 
ignoramus, full of conceit and dogmatism, but perfectly 
honest ; and lastly, we have the mistaken worker who has 
learned a great deal, possibly much more than he under- 
stands. Now until quite recently all these men were 
classed together under two heads as either rogues or 
fools ; and they were all alike supposed to be identified 
with machines which once started could run for ever. 
Whether it is that the better type of perpetual motion 
man is much superior in mental capacity to his prede- 
cessors, or that critics and other advanced persons have 
taken the trouble to understand what it is the perpetual 
motion man wants fo do, we cannot tell. The fact, what- 
ever the cause, is that no one ever fancies now that anyone 
out of a lunatic asylum dreams of producing a machine 
that will run for ever ; and it is admitted that, although the 
schemes of the perpetual motion man are unsound, it is 
often so difficult to show wherein this unsoundness lies 
that it would be unadvisable to hold the inventors of 
them to be fools, or frauds, or even transcendentally 
ignorant. An article from the pen of Dr. Henry Morton, 
in the last number of Cassier’s Magazine, deals with this 
subject, and while it contains much that is sound and 
interesting, on the other hand we find so much that is 
inept and even misleading, that we think a few words 
may be said with advantage on the whole subject. 

Dr. Morton first defines in popular language what 
“* perpetual motion "’ means ; and we are glad to find that 
he frankly recognises the often forgotten fact that the 
inventor does not contemplate the construction of a 
machine which, once started, will run for ever, but one 
which, by some special disposition of parts, shall either 
greatly augment the power applied to it, or else shall 
utilise some of the natural forces in a way that is new. 
Dr. Morton explains why it is that machines in which an 
attempt is made to embody these ideas must fail, in the 
following words :—“ No item of energy in the universe ever 
disappears, nor is any item of energy ever added to the 
existing supply. The only changes possible are the 
transformation of energy from one form to another. 
Thus, heat energy may be derived from electric energy, or 
from chemical energy, or from mechanical energy ; but 
for every unit of heat energy developed an exact equiva- 
lent of the other form of energy must disappear. Proteus- 
like, energy can take all shapes, but must leave one to 
become another. It can only transform, but in no event 
multiply itself.” We shall show presently that this 
passage may very well constitute the creed of the per- 
petual motion man, inasmuch as it contains nothing that 
he does not heartily believe. But for the moment it will 
be better to follow Dr. Morton a little further. He has 
selected as an example of fraud Readhefer’s machine, 
which seems not to have been heard of in this country 
until now; and he gives a drawing of a model machine 
made eighty years ago to expose the fraud, and now in 
the museum of the Franklin Institute. In 1812 
Readhefer applied to the Pennsylvania Legislature for a 
grant of money to help him to perfect his invention, 
and a committee was appointed to investigate it. Dr. 
Morton tells a story, which is not easily believed now at 
all events, to the effect that a lad, the father of Coleman 
Sellers, going to see the machine through a barred 
window, discovered the nature of the imposition by find- 
ing that the teeth of a wheel said to be driven were bright 
on the wrong side, so that this wheel was a driver. 
Dr. Morton tells the whole story at some length. He 
narrates too an amusing experience of his own, in which 
a perpetual motion machine, which he was invited to 
examine, stopped suddenly and would not go on because, 
as the inventor explained, of some slight derangement of 
one of the details. Dr. Morton, however, noted that the 
machine stopped at 6 p.m., and found that so did an 
engine supplying power to the various floors of the build- 
ing in which was the model. He gives at considerable 
length examples of so-called perpetual motion devices ; 
but these are all so clumsy, or so obviously wrong, that it 
is quite evident that Dr. Morton has not come across 
any of the really refined and ingenious devices which 
have been invented, and which would almost deceive 
the very elect. We remember a combination involv- 
ing an apparent hydrostatic paradox, which engaged 
the attention of two highly competent engineers work- 
ing independently at the problem for some time, and 
neither could detect the fallacy involved. There was no 
question of money, for the device existed only on paper, 
and so far as we are aware the fallacy has not been 
detected yet. It has played the part of a fox gone to 
earth. That he exists is certain, but where? Many 
years ago the Scientific American published another, 
excessively ingenious. The flaw does not appear to have 
been detected for a longtime. Wespeak of these things, 
because in order to arrive at any true estimate of the 
mental calibre of the perpetual motion man it is neces- 
sary that we should consider the highest and most 
recondite aspects of the problem which he proposes to 
solve as well as the more common and vulgar combina- 
tions of wheels, and levers, and cranks. Dr. Morton is, 


however, peculiarly happy in some of his illustrations. 
Thus, speaking of those who attempt to realise a great 
gain by decomposing steam and burning the hydrogen, 
he says: ‘* Water as Fuel ’—toanyene understanding the 
actual conditions, this title would be even more absurd 


of Motion, or the like.” We may now return to the con- 
sideration of the passage we have quoted above, and a 
class of perpetual motion men, who, however mistaken, 
have at least a good deal to say for themselves. 

It would perhaps be unfair to charge Dr. Morton with 
using the word energy in a very vague way, because he is 
not a greater sinner in this respect than many men o 
far higher reputation. But we refuse to accept without 
explanation the bald statement that ‘no item of energy 
is ever added to the existing supply or ever taken from 
it.” If this refers to the universe at large it is utterly 
incapable of proof. If it refers to the earth—and it 
is with this only that we are concerned in this matter— 
then the statement is probably untrue. Thus the earth 
may either be gaining energy from the sun or it may be 
losing it into space. The proposition as stated by Dr. 
Morton is indeed neither more nor less than one of a 
well-known text-book type, which has little or no meaning 
of any kind. The doctrine of the conservation of energy 
is far too complex and too highly conditioned to admit of 
being stated in this bald fashion for scientific purposes. 
Now there are in existence men who, as we have said, 
hold the doctrine of the conservation of energy with an 
unquestioning faith, and yet believe it may be possible to 
obtain power in various forms without burning fuel or 
utilising waterfalls, waves, or the winds ; and this belief once 
reached, unquestionably opens up a perfect fairyland of 
science tothe inventor, and places himin a position where it 
is very difficult for ordinary mortalsto follow him. Further- 
more, it brings him face to face with some very peculiar 
aspects of the conditions under which we live. It is worth 
while to give an instance of this. Let it be supposed that 
the cylinder of a beam engine was removed, and replaced 
by a series of very powerful magnets arranged round the 
piston. If now the,first ring of magnets, and then the 
second and third, and so on, attracted the piston suc- 
cessively, the engine would work just as though driven 
by steam. Let the magnets be permanent, and let the 
piston be surmounted by a cylindrical shield, which, while 
itself non-magnetic, would also cut off the influence of 
the magnets from the piston as it passed each on its way 
down. Under these conditions we would have a machine 
which would comply with the perpetual motion man’s 
desires. In one sense it would flatly contradict the con- 
servation of energy theory—we should get power for 
nothing. The only thing needed is the magnetic shield. 
Now, why is it that no such shield exists? Is it because 
the existence of the shield would upset the conservation 
of energy ? Again, let us suppose that a material existed 
which, placed between a body and the earth, would 
neutralise the action of gravity; perpetual motion would 
at once be ready to our hand. Why does not sucha 
material exist ? 

If we give a little thought in the matter, it will be seen 

that the questions we have put cannot be answered. 
Thus there is no reason known to mankind why gravity 
should not be intercepted, and if any inventor announced 
to-morrow that he had discovered or invented the 
material, no man living would be justified in calling him 
a liar on the ground that he said he had done that which 
is impossible. It is in this way that many men argue, 
and when these men are found to be competent, well- 
informed, intelligent, and broad-minded, it is extremely 
difficult to persuade ourselves that they are fools or 
rogues. We have used gravity as a subject for illustra- 
tion, but in the present day the tendency is rather to 
seek for the primum mobile in electricity and magnetism 
which afford a happy hunting ground for the speculator. 
Thus the hope that electric light can be got without the 
use of coal or steam is one of the dreams of the 
advanced physicist, and this is only ‘‘ perpetual motion” 
under another name. Dr. Morton cites the case of a 
dynamo with permanent magnets as more efficient than 
that which spends part of its energy in magnetising its 
own field. It is known that many makers claim an 
efficiency of 97 per cent. for their machines. If now a 
permanent magnet machine can be still more economical, 
we may get 100 or even 110 percent. Curiously enough, 
Dr. Morton seems to fail to see the error of this line of 
reasoning, and all that he has to say is that the theo- 
retical economy, which he does not dispute, ‘“‘is more 
than balanced by the practical impossibility of securing 
great intensity of magnetic field with permanent 
magnets.” But if we once concede that theory is on 
the side of any scheme, the battle of the perpetual’ 
motion man is half won. 
Finally, we may say that to us it seems as though the 
perpetual motion man of the proper type plays a useful 
part in the world’s economy. He tries experiments with 
nature which the plodding, possibly over-trained, scientist 
would not think of attempting. His imagination carries 
him everywhere. He does not believe in the existence 
of natural walls until he has knocked his head against 
them. If one road is stopped he tries another; when 
there is no road he will cut a way for himself through the 
jungle. Every one wrestling with the forces of nature is 
in a sense a perpetual motion man. We cannot think that 
all this means so much waste of mentalenergy. _No man 
trained to think will say that he knows what is and is not 
impossible in the future; at the best he can but believe. 
Half-a-dozen names hang on our pen, names of men who 
have proved that the belief of a past generation had no 
more substantial foundation than a cloud. The perpetual 
motion man lacks but one thing to make him respected, 
and that is worldly sense. But possibly if he had 
worldly sense, he would not be a perpetual motion man. 


RAILWAY SPEEDS. 


Mr. StretrTon’s letter, which we publish this week, is a 
curious contribution to the interesting correspondence on 
locomotives and trains which has been proceeding in our 
columns for some weeks. We find it difficult to believe 
that all over England railway directors have placed 
watchers behind hedges in order to detect their drivers 
running at speeds of over sixty milesanhour. The story 





than such a one as “ Ashes as Fuel,” “‘ Rest as a Source 


be no doubt of Mr. Stretton’s sincerity, yet we do not 
suppose that the authorities have taken the trouble to 
apprise him of the institution of these novel additions to 
the staffs of our great railways; and to take the drivers 
into their confidence would be to defeat theoperations of 
the detectives. Weare disposed to believe that the whole 


f | thing is the nightmare of some driver whose conscience 


has made a coward of him, and that, even if there is 
foundation in fact for Mr. Stretton’s announcement, then 
it refers to the operations of one railway company only, 
As to the instructions that a speed of sixty miles an hour 
shall not be exceeded, it is enough to say that the rule is 
very old. Put in another form it simply amounts to this— 
that no attempt shall be made to make up lost time on a 
run. The peculiar interest of Mr. Stretton’s letter lies in 
the circumstance that it directs attention to certain 
normal traflic arrangements which concern not only the 
railway companies and their servants but the general 
public. 

Railway unpunctuality is excessively vexatious, and 
might easily be avoided. We say this with a full know. 
ledge of working conditions and of the troubles and difti- 
culties which stand in the way and prevent time being 
kept. It is just because we do possess this knowledge 
that we say that punctuality might easily be secured, 
The whole thing lies in a nutshell. When a train is late 
a promise made by the railway company to the public 
has been broken. When we find these promises broken 
day after day it is natural that we should ask the reasons. 
These are not lacking. They are available in troops. 
But this scarcely meets the case. There is a better way 
of looking at the whole question. If the railway com. 
panies constantly break their promises, and assert that 
they cannot help breaking them, it is legitimate and 
pertinent to ask why they are made? If the High 
North Railway Company states in its timetables that a 
train leaving Slocum-in-the-Wold at 10 a.m. will reach 
Oxcam at noon, and the said train is day after day ten 
minutes late, it seems to the average intellect that the 
sensible course for the company to adopt lies in stating in 
its timetables that the train will arrive at its destination 
at 12.10. If any of our readers will take the trouble to 
consult ‘“‘ Bradshaw,” they will find that the wonder 
is not that trains are late, but that they are ever 
punctual. When, for example, we see that a great 
train from London is timed to leave Crewe at 
two minutes after it has arrived, we know that the 
statement is absurd on the face of it. The train has to be 
broken up and rearranged. There is a mountain of 
luggage to be dealt with, and probably another portion 
of the train from Birmingham or Liverpool has not 
arrived; not two minutes but ten minutes are expended. 
The first page of ‘‘ Bradshaw’’ we open is 264; on it 
we find the times of the arrival and departure of trains 
at Wolverhampton. The midnight down express is 
timed to reach that town at 3 35 a.m., and to leave it at 
3.38. The 2.40 p.m. from Birmingham is timed to arrive 
at 3.37, and depart at 3.40 p.m. Wolverhampton is nota 
very busy station, but no one with any knowledge of the 
subject will believe that it is possible to clear heavy 
passenger trains, in and out day after day with 
punctuality, in three minutes; double the time would 
barely suffice. The 12.10 p.m. down from Euston to the 
North is a heavy express train; it is allowed five minutes 
at Rugby, where a great deal of shunting is done. How 
often does five minutes suffice? All over the country 
we find the same facts crop up. If a driver is timed to 
arrive at a certain station, and he gets away from 
his last stopping place two, three, or more minutes 
late, it is evident that unless he traverses the miles 


between himself and the next stopping station 
in less than the timetable time, he must arrive 
late. For obvious reasons we do not wish to 


particularise, nor is it necessary that we should; but we 
may say that it has been the practice for years to run 


faster than the booked speed over many sections of road ; 
and the authorities have known all about that practice. 
We do not assert that speeds of sixty miles an hour are 


exceeded or even reached, but this has nothing to do with 
the fact that the timetable—to put facts courteously— 
contemplates arrangements which have no real existence. 

No doubt railway companies do not wish their trains 
to be run at very high speeds, not because the public 
object, for the public, as a rule, like to travel as fast as 
possible, but because it costs much money and involves 
some slight risk. But fast running is rendered necessary 
by the action of the traffic managers, who are, we pre- 
sume, controlled by the directors. If the traffic managers 
were left to themselves they might allow sufficient time 
at the stations for the work to be done in them. When 
the weather is reasonably good very little time is lost on 
the road. The locomotive superintendent takes care that 
his engines shall master their trains. It is quite well 
known to all station-masters, superintendents, guards, 
and drivers that delays are caused at stations, 
not between them, and that the stations are re- 
sponsible for delays. Why is it that directors will 
not admit this, and draw up the timetables accordingly ? 
The answer is that the spirit of rivalry stands in their way 
and prevents them. The result is a sham. Thus, for 
instance, a railway company states in its timetables 
that it will carry passengers to Edinburgh and Glasgow 
in 94 hours; the other companies make a similar promise. 
We have timetables, carefully drawn up, accounting for 
every moment of the 9} hours, and as a matter of fact it is 
only by chance that the distance is ever traversed in the 
time stated. The promise has been made to please the 
public. If the East Coast companies, for example, stated 
that their trains took 10 hours to go from London to 
Edinburgh, they would fear that traffic would go to the 
London and North-Western promising to do the same 
distance in half an hour less. Butas it happens, neither 
company, save on exceptional occasions, makes the run in 
less than 10 hours. If speeds are tobe limited to 60 miles 
an hour, then 10 hours will not suffice, unless, indeed, 
some remarkable changes are made in station working 
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that if Mr. Stretton be right, and the rule not to exceed 
60 miles an hour is rigidly enforced, most of the great 
railway companies in this country will be more open than 
ever to the charge of unpunctuality. 

The obvious truth is that the companies promise much 
more than they can perform, unless they make a radical 
change in their traffic arrangements. Thus, for example, 
the running of compound express trains will have to be 
abandoned, and the time lost in marshalling and re- 
arranging coaches must be saved; but the proper way 
out of the difficulty lies in preparing truthful timetables. 
With these before us, no charge of unpunctuality can be 
made, and the general public will, as far as travel- 
ling is concerned, be just where they are, while the 
trouble and worry caused by unpunctuality will be 
avoided. Trains are late because the companies promise 
that they shall arrive at impossible hours, andthe travellers 
have no remedy. It is instructive to note, however, that 
not a few mail trains are admirably punctual—the Irish 
mails, for example, between Euston and Holyhead. But 
they are punctual because plenty of time is allowed; 
the number of coaches in the train is limited; there is 
next to no breaking up and remaking; the speeds are 
not excessive. The company has no difliculty in per- 
forming what it has promised, and it has not promised 
too much, because there is a heavy penalty incurred in 
this case for any failure in keeping time. A revision of 
timetables may be unpleasant; but, after all, honesty is 
the best policy, and the travelling public would gain 
enormously by having the truth placed before them, 
while the new timetables would really involve no change 
in the actual hour of arrival and departure. Up to the 
present the companies have endeavoured with ill-success 
to make their trains fit the time tables; in future they 
should make their tables fit their trains. 
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TAXATION OF MACHINERY AND RATEPAYERS. 


Inthe Newcastle Daily Chronicle of the 4th inst. attention is 
called to the recent re-valuation of business premises in 
Newcastle for rating purposes, and deductions of an im- 
portant nature to the ratepayers, particularly those of the 
artisan and labouring classes, are drawn. 
the rateable value of the Elswick works was increased to 
nearly £37,000. The directors of Sir W. Armstrong, Mitchell, 
and Co. very reasonably considered this exhorbitant, and, 
with the assistance of the Machinery Users’ Association, 
succeeded at length in having it reduced by £12,000, a sum 
which would have represented an annual payment of about 
£3000 as taxation on their machinery had they not succeeded 
in their appeal against it. ‘‘ In these depressed times,” says 
the Newcastle Chronicle, ‘there are probably not a few firms 
who would think such a sum would in itself not be a bad profit. 
From its almost unique position the dividend of the Elswick 
firm would not have seriously suffered had the original 
assessment been maintained, but at otherestablishments where 
articles are produced of a less specialised nature than those 
manufactured at Sir W. Armstrong’s works, the dividends 
very frequently do not reach 5 per cent. Sir Howard 
Pease told the Darlington Chamber of Agriculture 
recently that he, was acquainted with an ironmaster 
who was left with no profit whatever on an annual turnover 
of £300,000; and those who glanced over our summary of 
British shipbuilding for the past twelve months would doubt- 
less notice the assertion of a prominent local shipbuilder that 
orders had been booked at a loss in order to prevent opera- 
tions coming to a standstill. The intention of the tax on 
machinery is to take the money from the great capitalists, 
who, it is assumed, are in a position to afford it. The state- 
ments quoted above exhibit only too plainly how frequently 
this intention must prove a fiasco. Anironmaster who turns 
over £300,000 annually is ostensibly a capitalist, and should 
therefore be bled; but when on examination it appears that 
his annual profits are at zero, it is evident that any further 
stress on his pocket must either reduce the wage of the 
workman or close the establishment. The case is typical, 
and exposes at once the mistaken notion that it is the capi- 
talist who pays the increased rates. Up toa certain point he 
does pay, beyond it, ‘ vaulting ambition o’erleaps itself,’ and 
the workman bleeds in attempting to bruise his employer.” 
The article concludes with this pregnant observation :—‘* The 
point is one that artisan and labourer would do well to 
remember when invited to compel public .bodies to increase 
their expenditure. Of any outlay which may be recklessly 
= in, the working man may rely upon being the chief 
victim.” 


THE NEW UNIONISM AT WORK, 


A REMARKABLE instance of the New Unionism is at present 
being afforded by the South Yorkshire colliery district. The 
Wharncliffe Silkstone Colliery Company carries on a large 
trade in steam coal. That particular part of the industry is 
worse now than it has been since 1887, while the higher rate 
of wages in operation makes it practically impossible at some 
of the pits to bring coal to bank without loss. The company 
depends upon a certain contract for the successful working of 
its Rockley pit, in which some two hundred hands are usually 
employed. It has not secured that contract this season, and 
as it has only been able to work three days a week through- 
out the summer at its Parkgate pit, the directors decided to 
reduce the number of their employés by giving notices to the 
men in the Rockley pit. They took this step confessedly 
with regret, and intimated their intention to provide work 
for as many of the men as possible in the other collieries. 
One would have thought that the company was entitled to 
control its own business, so far as to decide what pits it could 
keep going at a profit and what particular pit it could not. 
But the Trades Union officials seem to be of a different 
opinion. They have plainly declared, through Mr. Benjamin 
Pickard, M.P., President of the Miners’ Federation, that “ If 
the Managing Director of the Wharncliffe Silkstone Colliery 
Company intended to take the initiative in again stopping the 
men, the officials of the Association feared it would mean the 
stoppage of all firms, as it would pay the Yorkshire Miners’ 
Unions better to have all their men stopped than to have 
their men not knowing where to go to obtain employment.” 
This declaration, boiled down to the bones, practically means 
that no colliery owner is at liberty to conduct his own 
business as he thinks best, but as the Trades Union 
Officials think best. It is a demand that though 
& pit cannot be worked to a profit, the proprietors 
must continue working it, suffering the loss which profitless 
working entails, and receiving no assistance whatever from 


the people who demand that it shall not be closed. In this 
particular instance the directors decided to reduce the. 
number of their workmen, in order that they might find 
something like reasonable employment for the rest. But the 
Barnsley Executive turned round and said, ‘‘ No; you shall 
do nothing of the kind. If you close the Rockley pit we shall 
make you close the whole of your pits.” The Vice-President 
of the Yorkshire Miners’ Association (Mr. Wadsworth) 
bluntly refuses to accept the Managing Director’s statement 
of the situation, and tells the miners that‘ he has a belief 
that Mr. G, Blake Walker was seeking a reduction of wages, 
and that this step was part of a general scheme by theowners 
to play one portion of their workmen against the other.” 
Mr. Wadsworth further expresses the opinion that “ rather 
than the 200 men should be permitted to leave the Rockley 
pit, they would prefer another fight.” ‘ It would be better,” 
he added, ‘‘for the Miners’ Association to have a general 
stand than to allow such proceedings.’ The “‘ proceedings,” 
be it remembered, are the closing of workings where work 
cannot be carried on at a profit for reasons which are speci- 
fically stated by the directors, and by the “ fight’’ and the 
“stand” are meant a repetition of that terrible calamity of 
1893, from wkich neither the coal trade nor the entire com- 
merce of the country has yet recovered, or is likely to 
recover fora longtime to come. These developments of the 
New Unionism deserve the greatest consideration from 
all concerned in the broad question of capital and labour. 
They are instinct with gross unfairness, and can have no 





It appears that | 





other result than the gravest ruin to British industry, to 
| capital and labour alike, but most of all to the great mass of 

working men themselves, who, as they can least afford to be 

without employment, are most seriously affected. During 
| the last coal strike the public, by their lavish unthinking 
| generosity in keeping the miners, simply perpetuated the 
| struggle. The help, which they, through kindness of heart, 
| gave to the strikers, simply meant strengthening the Union 
| to keep the men idle. That mistake will not be repeated, 
|for the true drift of the New Dictators of English 
| Labour is coming at last to be discerned. The tyranny 
| which seeks to prevent a colliery company from having con- 
| trol of its own business, and which would compel it, at the risk 
|of having all its collieries closed, to keep working a pit 
| which does not pay, is simply intolerable. In no other trade 
| would an employer bear with it for an instant. Every good 
| business man seeks to lop off the branch which is not healthy 
| and weakens the trunk. If he did otherwise he would soon 
be in the Bankruptcy Court. Why should Trades Union 
leaders be permitted to do in the coal trade what would not 
be submitted to for an hour in any industry outside it ? 








LITERATURE, 





The British Fleet: The Growth, Achievements, and Duties 
of the Navy of the Empire. By Commander CuHar.es N. 
Roprnson, R.N. George Bell and Sons. London, 1894, 

EveryonE ought to read this book, everyone ought to 

possess it; nevertheless its perusal leaves behind 

disappointment. It is so nearly very good on the one 
hand, on the other it so narrowly escapes being very bad, 
that the reader is at once pleased and vexed, contented 
and discontented. Some thought is needed to discover 
wherein it is wanting. The fact is that the subjects about 
which Commander Robinson has written are too 
multitudinous and too important to be adequately treated 
within the compass of an octavo volume. But thisis not 
all. Our author’s method is bad—possibly he had no 
alternative. We can sympathise with him if this be true, 
but we pity ourselves yet more. In the preface he 
says :—‘‘ In order to place clearly before the reader the 
genesis, management, and system of the Fleet, I have 
| deemed it advisable to divide the work into sections ; 
| these deal respectively with its functions, its administra- 
tion, its material, and its personnel, both historically 
and in their existing aspect.’ The result of this division 
is absolute want of continuity. We are always beginning 
the history of the British Navy over again. We have 
first a history of the origin of the Navy, and the dawn 
of sea power. In the third chapter we have ‘‘ The Origin 
of our Later Wars with France.” Then we have 

“The Navy and The State.” All these chapters are 

more or less historical. So is that on ‘“ Our 

Navy in Time of Peace,” and we begin all over again with 

Drake and Frobisher and Vasco de Gama. When we 

come to flags and signals we are once more taken back 

to the 12th century. The second part of the book is 
devoted tonaval administration. The first chapter opens 
with the words, ‘‘In the days when the island was under 

Roman rule, one of the three officers entrusted with its 

administration was designated the Count of the Saxon 

Shore, so-called from its liability to the inroads of Saxon 

pirates, and it was this person’s duty to attend to coast 

defence.” Part III. deals with Naval Material. The 
first chapter begins with, ‘‘The ancient Britons were 
hardly without sea-going vessels,” so on all through the 
volume. The effect of this continual harking back is 
that the reader never appears to make any progress. 
When we come to examine each section, however, we 

find much that is worthy of considerable praise. Com- 
mander Robinson has collected quantities of information 
about all manner of subjects connected with the British 
Navy, much heretofore unknown, save, we suppose, 
to a few; and yet, interesting as this information may be, 
it seldom seems to be complete and satisfying. Take, 
for example, the chapter on Naval Costume, we are 
left continually in Joubt as to precisely what was and 
was not worn, down toa period as late as Nelson’s time. 
Commander Robinson, following his invariable prac- 
tice, begins at the beginning and writes: ‘‘ The earliest 
reference made to uniformity in the dress of British 
sailors occurs soon after the Roman invasion, when we 
read that fleets were supplied with special long boats 
smeared with wax to lessen the friction of the waves and 
having their sails dyed a light blue colour to resemble 
the sea, while still further to lessen the chance of being 
seen the crews wore clothing of the same hue.’”’ Truly 
this passage carries the origin of the “ blue jacket ” well 
back into the past. The whole chapter, we may add, is 
very good reading, in spite of, we suppose its unayoid- 
able shortcomings. 








In one respect Commander Robinson’s book is pre- 
eminent. The illustrations are very numerous, and they 
are original in the sense that they are for the most part 
reproductions of little known pictures and engravings. 
Many of them are very funny. A number are 
Rowlandson. They are certainly not caricatures, thoug 
they, to modern eyes, seem to be—the Admiral in an 
enormous cocked hat and knee breeches, to wit, on page 
861. The difference between this officer and the purser 
on page 385 is principally one of girth. The revenue 
cruiser seaman, by Heath, on page 335, apparently in 
doubt as to the best method of committing suicide, 
is delicious. There are dozens of these reproduc- 
tions. They are interspersed throughout the book 
without much regard for the appropriateness of 
the text in which they are embedded, the descriptive 
matter being all concentrated in an appendix on Navel 
Art, which is excellent. Not a few of the illustrations 
are taken from spirited pictures. We are assailed by 
doubts, however, in many cases as to the accuracy of 
the costumes. We hesitate to believe that one of Anson’s 
officers on his return from a cruise round the world 
between, 1740 and 1744, could have worn the extra- 
ordinary dress depicted on page 496. Surely the knee 
breeches and long waistcoat are of the land, not of 
the sea. Singleton’s picture of seamen ashore from the 
Tower Tender, 1790, induces the belief that Mr. Vincent 
Crummles knew precisely how a sailor ought to be dressed, 
and confirms the accuracy of the costume formerly 
assigned to the hero in “‘ Black Eyed Susan.” Itis to be 
regretted that some of the pictures, such as that on 
page 127, are far too small to do the extremely interesting 
original justice. Are not the ships on page 21, “‘ The 
Capture of the Ninfa, February, 1747,” reproduced from a 
picture by Charles Brooking, too modern ? 

Commander Robinson has something to say concern- 
ing the modern warship, her engines, machinery, guns, 
&c. This chapter has been brought quite up to date, 
but it is a superfiuity. Our author in it only does in 
a way that has been done by others a hundred times 
better. It is when he is dealing with oak and hemp 
and the old glorious fighting days that he is at his best. 
The weakness of the book lies in its want of continuity. 
It is discursive and gossipy, yet serious. We take it 
that our author has no very keen sense of humour. We 
did not believe that it could be possible that any author 
could write so much about the British fleet, and yet 
manage to say so little about battles; a few are named 
and little more. Why has not Commander Robinson 
infused a little more life into his work ? How was a ship 
fought, for example? If we turn to the pages of 
Marryat, for example, we are always on the upper deck ; 
what occurred below? How many episodes appertained 
to each gun ? Of what tales of prowess and adventure 
was not each the subject? But, after all, we ask for 
more perhaps than it is possible for any author to give, 
and so we thank Commander Robinson for what he has 
done; we appreciate his labours, and, concluding, we repeat 
the words with which we commenced—everyone ought 
to read this work. 








WILLIAM VAWDRY. 





WE regret to have to record among the earliest professional 
losses of the year that of Mr. William Vawdry, Mem. I.C.E., 
engineer to the South Staffordshire Waterworks Company, 
who died at his residence in Edgbaston on the evening of 
January 2nd, after an illness of about two months’ duration, 
at the comparatively early age of fifty-four years. 

Mr. Vawdry, who was the youngest son of the late Rev. 
A. A. Vawdry, for many years vicar of St. Agnes, Cornwall, 
passed through a period of seven years’ training as a mecha- 
nical engineer under Messrs. Harvey and Co., at the Hayle 
Foundry, and was subsequently engaged in the erection of 
pumping and winding engines during a period of activity in 
the mines of the neighbourhood. In 1865, after a short expe- 
rience of service afloat in her Majesty’s Navy, he returned to 
civil life, and was appointed assistant engineer to the South 
Staffordshire Waterworks, under the late Mr. J. R. Maclean, 
M.P. Two years later he assumed full charge of the works, 
and continued to exercise it for the remainder of his life. 

The record of the company’s operations during Mr. 
Vawdry’s tenure of office has been one of continued pro- 
gress; the demands made by increase of population in the 
area served—which is a very large one, being nearly forty miles 
long, and including thirteen towns and villages, many of 
which are important mining and manufacturing centres, 
such as Burton-on-Trent, Lichfield, Walsall, and Dudley— 
have been met by fresh supplies, mostly derived from rock 
wells and tunnels in the new red sandstone, while dis- 
tributing and storage reservoirs have been established at 
numerous high points along the line from Cannock Chase 
on the north to Rowley Regis, near Dudley, on the south. 
Power has also been obtained for the important reservoir 
on Barr Beacon, near Walsall, the highest ground in South 
Staffordshire, but this has not yet been constructed. Mr. 
Vawdry was a thorough Cornishman, and throughout re- 
mained loyal to the engineering practice of his early 
training, having in his new works preferred the typical 
Cornish beam engine to its younger direct-acting rivals. 
When circumstances permitted, a pair of 65in. cylinder 
beam engines was adopted as the standard equipment 
of a new deep-well pumping station, as he considered 
these, when supplemented with the Davey differential valve 
gear, to be the safest and most trustworthy machines for the 
work to be done; such fvork being very liable to sudden disturb- 
ance, as much of the ground traversed by the principal lines of 
mains is riddled by mining works,so that sudden and irregular 
subsidences are not unfrequent occurrences. This latter cir- 
cumstance, calling for continual vigilance on the part of the 
engineer in charge, was a principal reason why Mr. Vawdry 
was so little seen out of his own district, as excepting when 
called to London by parliamentary business, and during his 
brief autumn holidays, mostly passed in his native county, 
his life was devoted to the constant care and control of the 
interests committed to his charge, and his office formed a 

‘ood training school, some of his pupils and assistants 
having attained to considerable eminence as waterworks 
engineers. 
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LEBLANC’S COMPOUND SUGAR MILL 


THE LEBLANC’S COMPOUND SUGAR MILL. 


ScuGar cane planters have recently come to the conclusion 
that if their plantations are to pay they must obtain a high 
percentage of saccharine out of their canes, and they 
recognise that to effect this, mills of the most efficient type 
are absolutely necessary. But, even with a powerful mil! of 
the usual three-roller type, it is found that the megass 
delivered contains so much juice that a second—even some- 
times a third—crushing yields a quantity sufficient to more 
than pay for the additional plant and extra expense. When 
a second mill is arranged to re-crush the megass from the first 
mill, an intermediate carrier is required to take away the 
megass from the first and deliver it to the second mill ; during 
transit from the first to the second mill the megass is exposed 
to a certain extent, and acidity possibly set up; but a more 
important matter is that the shaking of the megass during 
transit causes it to be fed into the re-crushing mill in irregular 
masses, so that a regular and even feed is an impossibility, 
and the extraction therefore sufiers to a considerable extent. 

To avoid these evils M. Leblanc has invented a mill which, 
it is claimed, has all the advantages of the two crushing mills 
without their disadvantages. The arrangement of his mill 
may readily be seen by referring to the illustrations, and it 
will not be necessary to do more than touch upon the 
principal points in the invention. In the first place, it may 
be said, that although there are five rollers in the mill, there 
are really only four crushing rollers, the fifth being simply a 
feeding roller to the first crushing pair of rollers. 


The canes are fed into the feed table A, and pass between 
the feeding roller B and the first crushing roller C, andare then 
guided between the first pair of rollers C and D by the guide 
orturnerE. The partly crushed megass is delivered by these 
rollers into the chamber or box F, which conducts it to and 
delivers it between the second crushing rollers Gand H. As 
it is passed through these latter, it is delivered by means of & 
simple arrangement of scrapers into the delivery table J. 
The chamber F is arranged with perforated sides, so con- 
structed that any liquor carried along with the megass may 
pass away readily. The sides are also set at a slight angle 
with one another, in order that the megass may more readily 
pass along. It is evident that by means of this box or 
chamber the megass is delivered into the second pair of 
rollers in a solid and compact mass, and a regular and even 
feed between the second crushing rollers is thereby ensured. 
The sides of the chamber can readily be adapted to steaming 
the megass before re-crushing, if desifed, and they are also so 
arranged that they can be set closer together or further apart 
as required. It will be seen that the canes and megass are 
passed into the first and second pairs of rollers respectively 
in @ vertical direction, thus permitting of the ready escape by 
gravitation of the liquor expressed. 

A special feature of M. Leblanc’s mill is that each pair of 
rollers is driven by a separate and independent engine and 
gearing, so that the speed of each pair of rollers may be 
varied at desire, and independently of that of the other pair. 
This enables the re-crushing rolls to be run at a speed suited 
to the quantity of megass delivered by the first pair of rolls, 
so that elthough a limited quantity of canes may be fed into 
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the mill, the feed ‘between the last pair of rolls is compact 
and,even, and the extraction is thereby kept up to the neces- 
sary high standard. 

We may say that M. Leblanc has already one of his patent 
mills working, and at one of the trials conducted in the 
presence of fourteen independent witnesses, an extraction, 
we are informed, of rather more than 71 per cent. was 
obtained, and this was from canes which had been cut thirteen 
days preveiously. These results speak for themselves, for 
surely, if an extraction of 71 per cent. can be obtained from 
inferior canes, it is not too much to expect 75 per cent. with 
canes of an average quality. Below are the figures relating 
to two trials of one of these compound mills, the first of 
which was held at the Central Factory, ‘‘ Constancia,” in the 
island of Cuba, on July 5th, 1890, supplied by the analytical 
chemist to the Constancia Works. 

“T hereby certify that on the fifth day of July, one 
thousand eight hundred and ninety, there has been sub- 
mitted for extraction by the new machine for grinding 
sugar cane, according to M. Alfred Leblanc’s system :— 
Eight hundred and eighty-three—883—kilos. of cane, produc- 
ing five hundred and eighty-seven litres and seven centilitres 
—587‘07 litres—of cane liquor, whose density being 1:0725 at 
a temperature of 15 deg. Centigrade, is equal to six hundred 
and twenty-eight kilos. and five hundred and sixty grams— 
628 kilos. 560 grams—representing a yield of cane sugar 
amounting to seventy-one and five hundred and eighty-five 
thousandths per cent. on the weight of the cane. Analysed 
by elimination, the said cane was shown to contain the 
following ingredients :— 

Vegetal water .. .. .. 
Crystallisable sugar .. .. .. 
Non-crystallisable sugar .. 
Residues on megass .. .. 
Ashes .. .. 


. 71,690 

10.410 
- 0,480 + = 100,000 

16,549 
a 0,871 

‘Taking into consideration the poor condition of this cane, 
which had been cut thirteen days ago, and having reference 
to the cane which has been worked up in February, March, 
April, 1890, it is admissible to assume that this mill will give 
anormal out-turn of 74 to75 per cent.—seventy-four toseventy- 
five per centum—of cane liquor, on the weight of the cane, 
free from—vegetal—cores, straw, and roots. 


Mean analysis of the cane worked up in February, March, April 
1890. 


Vegetal water ac, oss rane 70.870 
Crystallisable sugar... .. 17,570 
Non-crystallisab'e sugar .. 0.920 > 100,000. 
Residue or megass .. .. .. .- os O58 | 
Ashes .. a 0c ee ce 1,060 

Central Factory, Constancia, July 5th, 1890. 

“ (Signed) Panto Facto.” 








500 I.H. P,. COMPOUND ENGINE FOR SALTATRE. 


Ovr illustrations on page 34 illustrate one of two duplicate 
sets of 500 indicated horse-power engines recently constructed 
by Messrs. Hick, Hargreaves, and Co., Soho Ironworks, 
Bolton, to the order of Sir Titus Salt, Bart., Sons and Co., for 
their well-known Saltaire Mills. These engines take the 
place of the beam engines, the economy of which, some years 
ago, was the subject of a good deal of discussion. They were 
originally built by Fairbairn, and subsequently fitted with 
Corliss cylinders by Messrs. Hick, Hargreaves, and Co. They 


Fig 1 
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have done splendid work in their time, but have become out 
of date. 

One set of the new engines has already been erected in the 
place of one pair of beam engines, which has been removed, 
and although only designed for 500 indicated horse-power, it 
has been running almost ever since the start with from 700 
to 800 indicated horse-power, a remarkable performance for 


& ew engine, which has been accomplished without a tingle 
hot bearing or hitch of any description. 

We give half-size facsimiles of diagrams, Figs. 1 and 2, taken 
under these conditions of load, showing 738-I.H.P. Of course, 
they are not given as examples to be imitated, but only as 
showing what the Corliss gear can accomplish in case of need. 
We also give for comparison facsimiles, ‘igs. 3 and 4, of the 
first diagrams taken off the engines before the full load was 
on, and before any running adjustments were made to the 
valve gear, the load at the time being 383-I.H.P., and the 
boiler pressure about 125 lb. in place of the intended 140 lb. 

As will be seen from the illustrations, the engines are of 
the two-stage compound type, having framing of a simple and 


Fig. 2 











HPC 313, LPC.425. Total. 738 IHP. 


massive design. Both cylinders are fitted with Corliss gear, 
and in order to make this more accessible, the steam and ex- 
haust valves are in each case worked from the opposite sides 
of the cylinders, and, of course, by separate excentrics. The 
governing of the engine is performed by a main high-speed 
governor, driven off the end of the crank shaft, the unavoid- 
| able variation of which is corrected by a Knowles’ supple- 
mentary governor placed alongside it. The crank shaft is 
built up, as usual, according to the present marine practice, 
| the shaft and pins being of mild steel, and the crank webs of 
| wrought iron, the various parts being bored throughout—not 


Fig 3 





for the sake of lightness, but in order to ascertain the inter- 
nal soundness of the material. It will be noticed from the 
illustration that the crank shaft is exceptionally long, this 
| being necessitated by the requirement that the engine should 
| be in the centre of the engine-house, whilst the fly-wheel is 
on the outer side of the engine-house wall. The fly-wheel is 
carried on a separate shaft, which works in bearings con- 
structed on Messrs. Hick, Hargreaves, and Co.’s patent swivel 
pattern. The power is transmitted by ropes to the various 
line shafts of the mill, giving a much more direct and simple 
arrangement than had previously been in use with the beam 


Fig. 4 
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HPC. 189, L.P.C.194. Total 383, 1.H.P 





engines. The engines are surface-condensing, the condensers 
formerly used for the beam engines being adapted for the 
purpose, 
The cylinders are of the makers’ well-known built up type, 
and are jacketed with steam at full boiler pressure. There is 
| also an intermediate receiver of large capacity, also jacketed 
| with steam at full boiler pressure. 
| The following are the principal dimensions and particulars : 
—Intended boiler pressure, 140 lb. to 150 1b. ; intended maxi- 
| mum ordinary load, 500 indicated horse-power; revolutions 
' per minute, 80; diameter of high-pressure cylinder, 20in.; 
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diameter of low-pressure cylinder, 38in.; stroke‘of both, 3ft. ; 
diameter of piston rods, 4}in.; crank pins, diameter, 9in., 
length llin.; crank necks, diameter, 9jin., length 12in.; 
bearings of wheel shaft, diameter, llin., length 22in.; con- 
necting-rod, length centres, 7ft. Gin.; air-pump, diameter, 
17in., stroke 12in.; feed-pumps (two), diameter, 3in., stroke 
12in. ; rope-drum, diameter, 16ft.; number of ropes 14, 
circumference of ropes din. 








PUMPING ENGINES. 





Tue illustration above shows a powerful set of pumps for 
water supply, constructed by Messrs. Hayward Tyler and Co., 
at their works at Luton, Beds. A set of three-throw horizontal 
plunger pumps, 15in. diameter by 36in. stroke, speeded to 
deliver either 60,000 gallons or 40,000 gallons per hour by 
means of two spur wheels and pinions, 3}in. pitch by Qin. 
face, either of which can be put into gear by a claw 
clutch lever and quadrant. The pinions are of cast steel, 
double shrouded and brass bushed. The crank shaft is 10in. 
diameter, the lay shaft 5zin. diameter. The air vessel is of 
riveted steel 4ft. 2in. high by 2ft. diameter; the vacuum 
vessel of same material, 5ft. high by 1ft. 3in. diameter; the 
air vessel is fitted with automatic air-charging apparatus. 
The pumps are driven by a belt by means of the fiy-wheel, 
which is 10ft. in diameter and weighs five tons. The whole of 
the workmanship is of the most careful description, and the 
proportions of great strength throughout, and the work gave 
great satisfaction to the purchasers. 








THE SNOWDON RAILWAY. 


ArTEeR two unsuccessful attempts the promoters of the 
scheme for constructing a railway to the top of Snowdon 
have obtained the necessary Parliamentary powers, and have 
lost no time in making 4 start with the work. On the 15th 
ult. the cutting of the first sod was attended with consider- 
able ceremony, and the little town of Llanberis was the scene 
of unusual excitement, for since the opening of the narrow 
gauge line from Dinas on the London and North-Western 
Railway, to Rhyd-Ddu, on the south-western side of the 
mountain, Llanberis has been deprived of many of its tourist 
visitors, and the present undertaking is in a great measure 
an attempt to compete with the attractions of the line named. 
Although there is nothing novel in the system of construc- 
tion adopted, and the enterprise is a small one compared with 
some of the similar railways in the Alps, it is interesting 
from an engineering point of view as being the first of its 
kind to be constructed in England. Inclined railways 
worked by steel wire cables have been made at the Clifton 
Rocks, Bristol, at Lynton and Lynmouth, and at the Castle 
Hill Railway, Shropshire, but the use of the central rack and 
pinion has so far not been attempted in this country. Much 
discussion has taken place as to the necessity for the new 
line ; it has been pointed out that the ascent of Snowdon 
from the north-west by the footpath, shown on the map, 
leading from Llanberis Station to the summit, is one which 
can be undertaken by anyone in the possession of reasonable 
powers of locomotion, and that the other lines of ascent from 
the west and east, although more difficult, are not necessarily 
dangerous. On the other hand, the promoters of the new 
railway have dwelt on the fact that there are many classes 
who have an equal claim to share the pleasures of the ascent, 
but who are not physically capable or cannot spare the four 
or five hours necessary by the ordinary means, and that the 
existence of the line need not in any way endanger the 
beauties of the surroundings. The chief opponent to the 


first Bills was Mr. Assheton Smith, the chief landowner of | 


the district and proprietor of the slate quarries on the 
northern side of the beautiful lakes Padarn and Peris, where 
some 2500 men are employed. This gentleman held every 
yard of the land which was required for the new line, and it 
was only after the popular feeling of the district had been 
manifested in favour of the scheme that he consented to 
withdraw his yey and the Act was obtained. As will 
be seen from the map, the route adopted for the railway is 
practically the same as the old footpath, modified for the 
purpose of easy gradients. Its length will be four and three- 
quarter miles. The engineer, Sir Douglas Fox, before deciding 
on the system to be adopted, examined the details of the 











various mountain railways of Switzerland, and after con- 
sideration of the various systems which have been put in 
practice, decided on the adoption of a rack railway on the 
Abt system. The distinctive feature of this system consists 
in the formation of the rack, which is composed of 
a double row of solid cast steel cogs on which the 
locomotives are driven by two double pinions, four teeth 
being in gear at the same time. In the Blenkinsop 
system, it will be remembered, the rack rails are of cast iron, 
while in the Riggenbach the rack is a ladder-like arrange- 
ment of wrought iron. The system adopted in the Mount 
Pilatus railway is very similar to the Abt, being a double 
row of cogs milled out of solid steel bars, but it is obvious 
that the cast steel cogs of the Abt system can be made at a 
smaller cost. 

The gauge will be 2ft. 74in., and steam locomotives will be 
used at first, but eventually it is hoped to make use of the 
neighbouring water power to develope electricity for the pur- 
poses of traction. Two cars will travel with each locomotive, 
carrying togetherabout100 persons. Theseats will face fore and 
aft, and the cars will necessarily be tilted to bring them toa 
horizontal position. The gradients will in no case be steeper 
than 1 in 54, and the minimum radius for the curves will be 

















264ft. There will be two intermediate stations, and it is 
expected that the double journey will be made in a little over 
an hour. The natural beauties of the mountain have been 
carefully regarded, and a route has been chosen which will 
afford one of the best views of the surrounding district, 
including the famous Ceunant Mawr waterfall, a striking 
cascade situated near the base of the mountain. The Snow- 
don Tramroad and Hotels Company has purchased from Mr, 
Assheton Smith the Victoria Hotel, which stands close by the 
London and North-Western Railway station, and is one of 
the finest hotels in Wales. It is proposed to build another 
hotel of stone at the summit, and should the Meteorological 
Department think it desirable, arrangements will be made 
for observations such as have been taken for many 
years on the summit of Ben Nevis. It will be seen that the 
commencement of the mountain line is very near to the 
| London and North-Western Railway station, and as through 
| bookings will be adopted there is little doubt that many will 
| avail themselves of the new means of “doing” Snowdon 
without the expenditure of time and physical exertion that is 
; now necessary. That there is a large section of humanity 
‘that prefers to do its mountain climbing in the easiest 
possible manner, is shown by the success of the various Conti- 
| nental lines which may be compared with the Snowdon line, 





At Rudesheim, for example, is the rack railway running from 
Bingen to the summit of the hill where the great national 
monument of Germany is situated, while at Heidelberg and 
Wiesbaden similar railways worked with wire cables lead to 
the cafés and pleasure grounds on the heights. It is ex- 
pected that the Snowdon railway will be ready for work next 
autumn. The contractors are Messrs. Holme and King, of 
Liverpool, the amount of the contract being £64,000. 








INDIAN RAILWAYS. 


We have been requested to publish the following corre- 
spondence : — 

Gledhow Hall, Leeds, Dacember 17th, 1894. 
To the Rt. Hon. H. H. Fowler, M.P., 
Secretary of State for India. 

My Dear Sir,—Some announcements have been made in the 
public Press, concerning the decisions of the Government of India 
on proposals for the further extension of the railway system of that 
country. They have not yet been clearly given, nor are they as 
yet authenticated. 

As there is great anxiety in commercial circles to be informed a3 
to the scope and extension of new railway construction in India, 
and seeing that there is not a present opportunity of asking you in 
Parliament to be good enough to communicate this information, I 
take leave to ask if you will now state by letter what it is proposed 
to undertake in the way of new railway works in India and in 
Burmah, in the immediate future. I venture to ask if you will 
favour the industrial community by giving some statement as to the 
length and extent of new lines now proposed to be undertaken ! 

What is the amount of the capital estimated as to be expended 
on new lines in the year 1895? And what is the amount to be 
expended on lines sanctioned and authorised to be constructed 
forthwith ? 

Probably you may be able to give some particulars of the capital 
to be expended by companies whose projects are approved, but 
whose capital is not to be guaranteed by the Indian Government, 
but obtained independently. 

It will be a great advantage to the trading community to be put 
in possession of authentic information concerning these develop- 
ments of new fields of commercial enterprise, and therefore I 
venture to ask you for an answer to the questions I have taken the 
liberty to put to you.—I am, yours faithfully, James KITSON, 





India Office, Whitehall, S.W., 
5th January, 1895. 

My Dear Sir James Kitson,—I have to acknowledge receipt of 
your letter, dated 17th Decémber, 1894, making certain inquiries 
in respect to the development of the Indian Railway system 
at the present time and in the immediate future. 

As a result of communications which have recently passed 
between the Government of India and the Secretary of State in 
Council, it has been decided to provide a sum of Rx. 16,000,000 
from State funds for expenditure on railway construction opera- 


tions during the three years ending !3lst March, 1897, to 
be expended as follows:—1894-95, Rx. 5,200,000; 1895-96, 
Rx. 5,400,000 ; 1896-97, Rx. 5,400,000 ; total, Rx. 16,000,000. 


Lines in progress. 

(1) East Coast Railway, from Bezwada to Cuttack, with a branch to 
Puri—5ft. 6in. gauge. 

(2) Mu Valley Railway, Burma— metre gauge. 

(3) Mushkaf-Bolan Railway, North-west Frontier—5ft. 6in. gauge. 

(4) Mari Attock Railway, North-west Frontier—5ft. Gin. gauge. 

(5) North-Western Railway, doubling between Karachi and Kotri— 
5ft. 6in. gauge. 

The provision of these sums will, besides allowing for the 
vigorous prosecution of the lines now in progress, as above noted, 
enable the following new lines to be taken in hand forthwith. The 
details in respect to length and cost, respecting which you make 
inquiry, are noted in each case. 

(1) A railway from Bezwada to Madras. Length, 291 miler. 
Estimate of cost, Rx. 2,510,000. Gauge, 5ft. Gin. 

(2) Kotri-Robri chord. Length, 206 miles. Estimate of cost— 
wg the Kotri bridge for the present—Rx. 1,346,264. Gauge, 

ft. Gin. 

(3) Wazirabad-Lyallpur Railway. Length, 116 miles. Esti- 
mate of cost, Rx. 392,115. Gauge, Oft. éin. 

(4) The linking-up of the metre gauge railway systems in North- 
West India by a connection between Cawnpore and Ramnagar 
a Length, 77 miles, Estimate of cost, Rx. 400,000, Gauge, 

t. 3Zin. 

(5) A line between Rutlam and Ujjain. 
Estimate of cost, Rx. 466,842. Gauge, 5ft. 6in. 

The total capital which it is proposed to expend on these new 
lines up to March, 1896, amounts to about Rx. 2,000,000. 

In addition to the above State funds will, as far as practicable, 
be provided for the prosecution of the Assam Bengal Railway 
—metre gauge ; panel 740 miles—a work which is now in active 
progress by the agency of a company, and which it is hoped to 
complete by June, 1898, partly by the provision of State fands and 
partly by funds to be raised by the company. 

In reply to the last inquiry made in your letter, the following 
extensions of the Bengal and North-Western Railway Company's 
system—metre gauge—have recently been sanctioned :—A bridge 
over the Gogra at Bahram Ghat, with approaches thereto as far as 

Ramnagar Junction, Also extensions (1) from Nandpara to Nepal- 
gan) Ghat, on the Koriali River ; (2) from Gonda to Bulrampur and 

ulsipur ; (3) from Bhatni to Turtipur, with a side extension to 
Burvj. Length in all about 115 miles—metre gauge—at a total 
estimated cost of Rx. 800,000. 

Negotiations are now in progress for the formation of companies 
to construct railways—(1) Between Delhi and Samasata, on the 
North-Western State Railway, 5ft. Gin. gauge; (2) between 
Lakhiserai and Gya, with a branch to Bakhtiarpur, 5ft. 6in. 
guuge ; (3) between Mangalore on the West Coast of India, and 
Arsikere, on the Southern Mahratta Railway Company’s system, 
metre gauge. 

The length of the first line is 400 miles, and the estimated cost 
Rx. 2,774,700 ; the length of the second project is 1004 miles, with 
an estimated capital of Rx. 1,400,000 ; and the length of the third 
is 1364 miles, with an estimated capital of about Rx. 940,000, 

This office is also in communication with promoters of other 
schemes for the development of the Indian railway system by the 
agency of companies, but these projects are not sufficiently 
advanced to be noticed in detail at present. 

I attach the greatest importance to the extension and develop- 
ment of the railway system of India; and I hope that, by the 
joint action of the State and of private companies, we shall 
promptly supply the ple of India with those means of rapid 
and cheap transport the necessity for which is so apparent. 

I am, yours faithfully, 
Henry H, FOwLer, 


Length, 61 miles, 








Tue international ship canal project, to connect the 
Great Lakes with the Atlantic, inaugurated at the Toronto Dee 
Waterways Convention, has taken a form of the draft of a Bill 
which will be presented to the next Congress. Engineering News 
says the Bill was drawn by the executive committee of the con- 
vention, and provides for the appropriation of 50,000dols. by the 
Unitad States and the appointment of an international commission 
to consider the engineering and financial requirements of the 
scheme, This commission is to bemade up of five civilian engineers, 
one engineer from the war department, and one from the navy. 
Canada is to provide a like number of representatives. 
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AMERICAN ENGINEERING NEWS. 

(From our own Correspondent.) 
Balloting ov voting machine.—There have been several machines 
devised for electrically recording and registering votes, and as 
one of the new amendments to the constitution of New York 
State permits the use of such machines, the people in favour of 
good government and municipal reform have been looking into the 
matter. One of the most practical machines, which has been used 
in several places, is the Myers machine. The voting machinery is 
attached to one side of an iron booth which has one door, through 
which a voter must past in and out. Whena voter opens the door, 
the movement releases the locks, which areconnected with a number 
of registering machines. ‘These are so arranged that there is one 
for each candidate to be voted for. The system of locking is so 
complete that when a voter has pushed a button opposite 
the name of one candidate for Governor, for example, all of 
the registered other candidates for Governor are locked fast. Thus 
a voter can vote once, and for only one candidate, for Governor. 
Then he can push a button to cast a vote for a candidate for Mayor, 
and so on down the entire list of didates. The hine will 
allow him to cast one vote for a Republican Governor, one vote for 
a Democratic Mayor, one vote fora Labour Sheriff, one vote for a 
Socialist Alderman, and so on, if he wants to vote that way. 
There is no limit to the number of “splits” in voting, except the 
limit imposed by the number of parties which have candidates in 
the field. Yet any voter can vote a straight party ticket just as 
well, and in the machine the straight tickets are made distinct by 
the colours of the paper on which the names of the candidates are 
rinted. In the machine which was used for experiment, the 
emocratic ticket was of a yellow colour, while the Republican 
ticket was red, and the Prohibition ticket was blue. Whena 
voter has pushed as many buttons as he has a right to push, all of 
the registering machines in the booth remain locked until he has 
— out and another man has taken his place. When the time 
or closing the polls arrives there is no need for the services of a 
number of poll clerks and inspectors of election to count the 
ballots. All that is needed is to open a locked compartment at 
the back of the booth, and there is seen on the different register- 
ing machines the exact number of votes cast for each candidate, 
There can be no mistake in the count, and the result of the election 
is known right away. 
Railway operating statistics (Missouri, Kansas, and Texas Rail- 
way).—The iiewiee statement is from figures given in the report 
for the year ending June 30th, 1894 :— 

Miles of railway operated .. 





1960 





Passenger revenue. . 1,989,447 dols, 
Passengers carried.. .. .. «. 1,490 856 
Passengers carricd one mile ° 84,678,466 
Average distance carried, miles 56°80 
Revenne per passenger.. .. .. 1 334 dols. 
Revenue per passenger per mile 2 349 cents. 
Freight revenue as 7,359,218 dols, 
Tons of freight carried .. 2,441,293 
Tons carried permile .. .. .. 695,609,442 
Average distance carried per ton 284 93 
Revenue perton .. .. .. « 3 014 dols, 
Revenue per ton per mile .. 1 058 cents, 
Passenger train miles .. 2,667,452 
Freight train miles 5,144.274 
ee eee 9,877,290 dols. 
Operating expenses and taxes .. 7,205,941 dols. 
Netearnings .. .. .. 2,671,849 dols, 
Gross earnings per mile 50389 dols. 
Expenses per mile a 3676 dols. 
Net earnings permile .. .. .. .. .. 1363 dols. 
Percentage, operative expenses of earnings.. 7 

Number of passenger trains per day on 81°87 

Number of cars per passenger train 5 07 

Number of miles per train.. .. .. 90°20 

Number of freight trainsrun .. .. 57,453 
Number of freight trains per day .. 157 

Number of loaded cars per train 12 78 

Number of empty cars per train 7°32 

Number of cars per freight train 20 10 
Percentage of car mileage empty 36 42 
Percentage of car mileage loaded 63°58 

Average miles per train . 91°06 
NE V5. es. lee ae! 66 bese we” 5s 246 
Passenger, baggage, express, and mail cars _, 178 
ER coy as 5s an 100 | 08 os. os 7329 

All other cars .. eo 137 


Expenses for improvements :— 





For steel rails 32,985 dols. 
For ballast Se ae ee 25.739 dols. 
For fencing and road crossings .. 3817 dols. 
Forside tracks .. .. «. 45,393 dols. 
For bridges .. .. .. 133,557 dols. 
For station buildings .. 51,146 dols. 
For waterworks 5237 dols. 
|. =a 20,113 dols, 
For widening embankments 4184 dols. 
For equipment oa em. See 138,213 dols. 
Total for improvements 460 384 dols, 
Surplusof 1898 .. .. 1. 238,047 dols. 
Deficit of 1894 .. 9522 dols. 


The decrease of gross earnings was more than compensated for by 
economies in operation, so that there was an increase in net income 
of 95,900 dols. over 1893. The general financial result is due partly 
to the commercial depression, and pertly to strikes at the coal 
mines, 

Express locomotive performance.—Records of the express engines 
used in hauling the celebrated Empire State express of the New 
York Central Railroad show very satisfactory resultsin fuel consump- 
tion, as shown below. The coal used averaged 32 per cent. 
volatile matter, 63 per cent. fixed carbon, 4°3 per cent. ash, 
0 25 per cent. water, and 0°48 per cent. sulphur. In regard to 
hauling capacity, the engine has hauled a train of fifteen cars, 
weighing 599 net tons, or 701 tons including engine and tender, 
from Albany to New York, 143 miles, in 3 hours 20 minutes, or 
at the rate of nearly 43 miles per hour for the entire trip. When 
running light—without a train—for a trip of 296 miles, or 30,200 
ton miles, the coal consumption was 1°9 tons, equal to 12:87 lb. 
per mile or 0°126 lb. per ton mile. The record in regular service 
i3 as follows, the weights being given in net tons of 2000 lb, 

Weight of engine and tender in working order 102 tons. 
Weight of train (average) without engine and tender 209 tons, 
Weight of engine tenderand train .. .. .. .. 311 tons. 





Actual running time ° 76 hrs. 12 mins, 
Train mileage .. .. 3848 miles. 
Mileage without train 26 miles. 
Total mileage a he. os 3874 miles, 
Average speed, miles per hour core 504 miles. 
Ccal consumed, excluding kindling .. .. .. .. 597 tons. 
Coal consumed per train mile, excluding kindling 31°04 Ib. 
consumed per train mile, including kindling 32-88 Ib. 
Ton miles, excluding engine and tender .. -- 807 000 
Ton miles, including engine and tender .. .. 1,200,000 
per ton mile, excluding engine and tende 0 148 Ib. 
Coal per ton mile, including engine and tender .. 0 100 Ib. 


Express engine of the Pennsylvania Railroad.—The latest type of 
exprees engine brought out by the Pennsylvania Railroad, and 
designed for hauling heavy trains at high speeds over the mountain 
divisions, has cylinders 19in. by 26in., four driving wheels 7ft. 6in. 
diameter, and a 4ft. leading truck or bogie. . The boiler has 258 
tubes ljin. diameter and 11ft. 6in. long, while the fire-box—for 
burning bituminous coal—is of the Belpaire type, 46in. wide, 10ft. 
long, and 4ft.13in. high. The grate area is 334 square feet, and the 
heating surface 1583 square feet ; tubes 1435 and fire-box 148 
square feet. The boiler pressure is 175lb. per square inch. The 
engine weighs 125,800 lb. on a total wheel base of 22ft. The piston 

head is fitted to the underhung part of a crosshead sliding 
between two lower guide bars and one wide upper bar, the latter 
being 10in. wide. The rod is secured by a nut instead of a key. 
The valves have a lap of 1jin. and a trayel of Gin. The engine has 
a straight cylindrical smoke-stack or funnel at the back end of an 


sand-box, bell,"and steam dome are placed on the boiler barrel, and 
the safety valves over the fire-box. This road has tried sand-boxes 
in the front end of the wheel cover or splasher, but with unsatis- 
factory results, and has returned to the usual practice. The cab 
is long and commodious, The tender is carried on two four-wheeled 
trucks or bogies, weighs 70,000 lb., and has capacity for 3000 gallons 
of water and 15,0001b. of coal. It is fitted with a new form of 
water scoop to take water from the track tanks when running at 
high speed. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 27th ult., Messrs. Wigham, Richardson and 
Co., launched from their Neptune Shipyard, Newcastle-on-Tyne, 
a handsome steel screw steamer which they are building to the 
order of the Deutsche Dampfschifffabrt Gesellechaft ‘‘ Kosmos” of 
Hamburg. The steamer is 350ft. in length by 44\ft. beam, and will 
have well finished accommodation for a number of passengers and 
for emigrants. The engines and boilers are also being constructed 
by Messrs. Wigham, Richardson and Co., and the former are of 
the builders’ well-known type of four-cranked quadruple-expansion 
engines, being the second set supplied to the ‘‘ Kosmos ” Company. 
There has, however, been introduced in the present engines the 
system of balancing patented by Mr. Schlick, of Hamburg, and 
which has been introduced and developed in the United Kingdom 
by Messrs. Wigbam, Richardson and Co, She was named the 
Luxor in the presence of the owners and builders by Mrs, P. W. 
Richardson, of London. 

The s.s, Cicero, built to the order of Messrs. Thomas Wilson, 
Sons and Co., Hull, was launched from the yard of Earle’s 
Shipbuilding and Engineering Co., on the 31st ultimo, She 
is a fine steel screw steamer, intended for general ——_ 

urposes, and is 270ft. long between perpendiculars by 38ft. 
eam by 21ft. 6in. moulded depth, arranged with flush deck, 
having short poop bridge over machinery space and topgallant 
forecastle, and she has been constructed to Lloyd’s highest class on 
the web frame principle, by which all beams on the holds are dis- 
pensed with, thus affording greater facilities for the stowage of 
cargo. She has a double bottom all the length of the ship on the 
cellular system for water ballast. There is accommodation pro- 
vided in an iron house on the bridge for captain, officers, and 
engineers, with saloon, pantry, bathroom, &c., the crew being 
bsrthed in the forecastle. The vessel will be schooner rigged, with 
two pole masts, the lower portions of which are of steel and the top 
masts of wood, fitted on the telescopic method, and she will have a 
full equipment of derricks, booms, and all necessary cargo gear, 
including five powerful steam winches. Amos and Smith's steam 
steering gear is to be fitted amidships, and a powerful screw 
gear aft. 

On Saturday, 5th January, the fine steel screw steamer 
Normandy, 305ft. by 41ft. 3in. by 20ft. 3in., constracted by Sir 
Raylton Dixon and Co., Cleveland Dockyard, Middlesbrough, had 
a most successful trial trip in the Tees Bay. The vessel has been 
built to the order of Messrs. David Maclver, Sons, and Co., of 
Liverpool and London, and has been specially designed and fitted 
to suit the requirements of the River Plate trade, being fitted for 
a few passengers and specially arranged for carrying cattle, She 
is of the partial awning deck type, with long raised quarter deck 
and poop, classed 100 Al at Lloyd’s, ani has a large deadweight 
carrying capacity on a very light draught of water. The steamer 
is rigged as a fore-and-aft schooner, and fitted with Sidgwick’s 
patent hinged topmast, which can be immediately lowered when 
the vessel is required to pass under low bridges, This patent 
hinged topmast is rapidly coming into favour amongst shipowners, 
and has been pronounced by all practical men who have seen it to 
be by far the best and simplest arr t yet invented for 
lowering topmasts. Triple-expansion engines have been fitted by 
Messrs. Blair and Co., Stockton-on-Tees, with cylinders 23in., 37in. , 





ressure. 
tee A of Mr. Roscoe, of Liverpool, consulting engineer to the 
owners, and she will be commanded by Captain Gough. This is 
the second vessel Sir Raylton Dixon and Co. have built for the 
same owners within the last few months, and a third is now finish- 
ing at Cleveland Dockyard, 
On the 3rd inst. the steel screw steamer Graphic, which has 
been built by Messrs. Wm. Gray and Co., West Hartlepool, for 
Messrs. W. H. Cockerline and Co., of Hull, went out for her trial 
trip. The vesse] has been built to Lloyd’s highest class, and her 
dimensions are:—Length over all, 314ft.; breadth, 44ft.; and 
depth, 23ft. 2in. The deck erections consist of a half poop, 
bridge over machinery space, and a forecastle deck. The saloon 
and cabins are aft, the engineers’ rooms in the after part of the 
bridge deck, and the crew's accommodation forward. e hull is 
built on the web frame system, with cellular double bottom 
throughout. Large hatchways are fitted, four steam winches, 
steam steering gear amidships, screw gear aft, large patent donkey 
boiler, patent direct steam windlass, shifting boards throughout, 
stockless anchors, two masts with schooner rig, and all the modern 
appliances for general trading. The engines, which are of the 
triple-expansion type, having cylinders 23in., 36in., and 62in. dia- 
meter, with a piston stroke of 39in., have been supplied by the 
Central Marine Engine Works of Wm. Gray and Co. There 
engines are supplied with steam by two large steel boilers working 
at a pressure of 160 lb. per square inch, and are fitted with all the 
latest improvements developed at the Central Marine Engine 
Works, The Graphic is the second vessel built for these owners by 
Wm. Gray and Co. The vessel is under the command of Captain 
Godly, and Captain Murrell and Mr. T. Mudd represented the 


and 6lin. by 42in., with two large steel boilers working at 1601b, | 4t works, 
The vessel has been constructed under the personal | 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 


THE January quarterly meetings of the iron trade have been held 
this week, namely, yesterday at Wolverhampton and to-day— 
Thursday—at Birmingham. The event of the meetings was an 
organised movement among the unmarked bar makers to protect 
their prices in view of the reduction in iron of 10s. per ton 
announced last week by the marked bar houses, It is usual, 
when marked bars fall 10s., for unmarked iron to give way 


23. 6d. or 5s, r ton. Oa the present occasion, how. 
ever, makers declare that there is no room for such a 
reduction; that with respect to unmarked iron the re. 


duction has been ‘ anticipated,” and so on. ‘There is much 
truth in this, unmarked iron prices to-day being certainly very low, 
Yet consumers are looking for the customary concession, and it is 
in opposition to this spirit that the makers of unmarked bars ure 
proposing a ‘‘combination.” Not only is it desired to regulate the 
present selling prices, but to form an association of unmarked bar 
firms for future action in defence of prices. 

All the marked bar firms, with the exception of Messrs. John 
Bradley and Co., Stourbridge, have now issued circulars announc- 
ing the 10s, reduction in marked bars, hoops, sheets, plates, 
chain iron, and angles, Thus the names of the Earl of Dudley's 
Round Oak Iron and Steel Company, Messrs. Brown and Freer, 
Stourbridge, Messrs. Noah Hingley and Sons, Messrs. John Bag. 
nall and Sons, &c., have now to be added to the firms specified 
last week as baving reduced prices. Messrs. John Bradley and 
Co, decline to take any part in the reduction. This firm with. 
drew from the association of list houses eighteen months ago, as 
their position had become isolated owing to their adherence to 
the manufacture of best iron only. This afternoon, in Birmingham, 
they re-quoted their former price of £8 10s, per ton for best bars, 
or £1 10s, per ton in excess of any other makers. Messrs. Noah 
Hingley and Sons guoted their ‘‘ Lion” bars £7; best, £8 10s,; 
double best, £9 10s. and treble best, £10 10s. ‘‘ Lion” turning 
bars were £8; rivet iron, £7 to £8 10s, and £9 103. according to 
quality ; and chain iron, £7 to £8 103. and on to £10 10s. 

Messrs. Wm. Barrows and Sons quoted to-day bars, £7 ; plating 
bars, tee bars, angle iron and hoops, £7 10s.; best bars and best 
scrap bars, £8 10s., and double best bars, £9 10s, B.B.H. plates 
and sheets to 20 w.g. were £8 ; best boiler, £9 ; double best boiler, 
£10 ; sheets to 24 w.g., £9 103.; and treble best boiler, £11. The 
Earl of Dudley Company’s L,W.R.O, iron was: bars, ord rary, 
£7 12a, 6d.; best, £9 ; double best, £10 10s.; treble best, £12 10s , 
and treble best crystallised, £13 10s. Hoops, strips, and angles of 
the same quality are now, under the reduction, ordinary, £8 2s. 6d. ; 
best, £9 ibs., and double best, £11. The new list of John Bagnall 
and Sons advises bars, round and flat, £7; and the same for horse- 
shoe and turning bars; flat bars to 9in., £7 10s.; rounds and 
squares to 4}in., £8; 4hin., £8 10s.; and 5in., £9 10s. Boiler 
plates, ordinary, are £8 10s., best £9 10s., double best, £10 10s., 
and treble best £11 10s, 

The prices of best class second quality bars, 
merchant bars, can be best judged from the wing :— Messrs, 
Hingley’s quotation for their N.H. crown bars is £6 per ton at 
works, less 24 percent. Messrs. P. Williams and Sons’ Wednesbury 
Oak crown bars are also £6, and all the other bar houses, with the 
exception of John Bradley and Co. and Messrs. Barrows, also now 
makea£6bar. The Earl of Dudley Company quote their Harst 
crown bars £6 103., hoops, strips, and tees of the same quality £7, 
and angles £6 15s. 

Before 'Change closed to-day—Thursday—it became known that 
the meeting of unmarked bar makers had resolved to form an 
| association to counteract the influence of the reductions from time 
| to time in marked iron; eighteen firms were represented, Mr. §, 
Hinglay being chairman. It was further resolved that five guineas 
or £5 7s. 6d. delivered, should be considered the current 
| minimum price. The meeting was adjourned for further adherente, 
On the open market merchant bars were quoted this afternoon 
| £6 per ton, common bars £5 5s,, hoops and thin strip £6 53., gas 
tube strip £5 5s., nail rods £6 15s, sheetsof 24 gauge for galvanising 
£6 5s, to £6 10s., and 27-gauge £7 to £7 2s. 6d. and £7 5s, Com- 
pared with the prices of the July quarterly meetings last year 
these figures are a drop on merchant bars of 5a. per ton, and on 
the other descriptions 2s, 6d. per ton. Galvanised sheets were 
quoted to-day £9 7s, 6d. to £9 10s, f.0.b. Liverpool, as the mini- 
mum for sheets of 24w.g., with £1 additional for 27 w.g., and 
£1 103, for 28g. But there were firms on the market who have 
a high repute for their iron who declined to sell at less than 
£1 per ton in advance of these prices. It is a singular fact that 
notwithstanding the complaints that have been current concern- 
ing the demand for galvanised sheets, there was an increased 
custom last year from nearly all markets. The total shipments 
amounted to nearly 170,000 tons, an advance on 1893 of 3200 
tons, and on 1892 of nearly 13,000 tons. Australia was the best 
customer, taking 41,700 tons, India next with 28,000 tons, South 
Africa 20,600 tons, and the Argentine 18,000 tons, Alike as 
regards Australia, the Argentine, and South Africa, the demand 
was larger than in either of the two previous years, and as 
regards India the demand was almost equal to 1893 or 1892, 
Values, however, it has to be admitted, show a falling off. The 
total value for last year was £1,952,066, against £2,045,770 in 
1893, and £2,077,068 in 1892. 

Pig iron was to-day in slow demand, and prices were easy for all 
descriptions on the basis of 393, to 40s. per ton for Derbyshire 
forge sorts, delivered here, less 24 per cent.; 383. to 383, 6d, 
Northamptons ; and 40s, 6d. to 41s, and on 42s, nom. net, 
delivered, for Lincolns. A few of the best Derbyshire firms asked 





pee known as 
ollo 














builders of ship and engines respectively at the trial. The engines 
were run for acouple of hours at full speed, and everything 
worked entirely satisfactorily, there being no hitch of any kind. 
On the conclusion of the trial the vessel at once proceeded to 
Cardiff to load for the River Plate. 

On Thursday, December 27th, 1894, Messrs. Furness, Withy and 
Co. launched from their shipbuilding works at Hartlepool a steel 
screw steamer built to the order of Messrs, T, Wilson, Sons and Co., 
Hull. The vessel is a substantial type of a modern cargo boat, 
measuring well on to 300ft. in length, and is built throughout of 
Siemens- Martin steel, and riveted with steel rivets, This vessel 
has been built to the highest class under British Corporation rules, 
which embody several important features in connection with the 
design of the ship and the distribution of strength. Every care 
has been taken in designing this vessel to construct her as strong 
as possible for the heavy deadweight trade, The vessel is built on 
the web frame system, with cellular double bottom all fore and aft, 
and subdivided at intervals, the after peak being also available as 
atank. The greater portion of the shall plating is in 24ft, lengths, 
which is efficiently backed up by strong sectional framing to the 
top of vessel. The bottom plating is thicker in way of the ballast 
tanks, to allow for the vessel lying aground whilst loading. The 
main deck, tank top, floor plates, &c., are also of extra thickness, 
and the hatchways are of extra size to take in the bulkiest cargo, 
Large winches to hatches, patent steam steering gear amidships, 
with hand gear aft, steam windlass, large donkey boiler, and 
patent stockJess anchors are fitted. The vessel will be rigged as a 
pole-masted schooner, and to make her available for bridge and 
canal work the topmasts are telescop The engines and boilers 
have been constructed by Messrs. Amos and Smith, of Hull, and 
are of massive design, with every provision for economical working. 
The ship and engines have been constructed under the supervision 
of Messrs, Wilson’s surveyors, Mr. Wilkins and Mr. Spear. 
Amongst a large number of friends who witnessed the launch was 
Mr. Courtier-Dutton, chief surveyor, British Corporation for the 
Survey and Registry of mg On leaving the ways the vessel 
was named Scipio by Miss Madeline Robinson, Foggy Furze, West 
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42s, for No. 3 forge, 45s. No. 3 foundry ; and 47s. for No, 2. 
Hematites were quoted 53s. 6d., less 24 per cent., for Barrow forge 
sorts, delivered here, and foundry numbers: No, 1, 563.; No, 2, 
55s.; and No. 3, 54s. The Dowlais Company hematites for 
foundry numbers, delivered here, were quoted: No, 1, 553, 6d.; 
No. 3, 54s. 6d. 

This week the annual conference of the Miners’ 
of Great Britain is being held in Birmingham, Delegates 
are present, representing, it is said, 180, miners, The 
address of Mr. B. Pickard, M.P., President of the Federa- 
tion, which was read on Tuesday, congratulated the 
miners on having obtained a minimum wage. This was 
one of the greatest strokes of business in all trades union 
matters, What the Federation had accomplished in this direction, 
after the great sixteen or seventeen weeks’ strike in 1893, had been 
appreciated by the miners of Belgium, France, Germany, Austria, 
America, and the Colonies, 


Federation 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—It is perhaps as yet rather too early to get at any 
very sound indications as to the prospects of the ensuing year's 
trade ; business operations have scarcely yet settled down into 
their ordinary groove, after the holidays, and there is still a 
general disposition to hold transactions in abeyance, pending pos- 
sible Capen penne For the most part, however, a Code tone 
prevails, and there is a general conviction that at any rate—so far 
as prices are concerned—the bottom has been touched. The con- 
siderably increased volume of traffic on the Manchester Ship Canal 
during the past three months would seem to be one important 
factor, which has in some quarters encouraged more hopeful antici- 
pations as to the future, and it will be interesting to quote from 
one of the leading local journals—which takes perhaps the most 
sanguine view as to the outiook—the important effect which it is 
considered the opening of the Manchester Ship Canal has had 
upon the industrial position of Manchester, and the immediate 











JAN. 11, 1895. 





—————————————————— — ———————————————————— — 


neighbourhood : - -‘‘Without the canal,” writes this journal, 
in dealing with the present position and the trade — of 
the district ‘‘it is tolerably certain that Manchester would have 
seen ber best days, and decline would have set in. Stagnation, 
or decline in the peogress of the city was the foundation of the 
agitation for the canal, Industries were leaving the city for sea- 
orts on the Clyde and the Tyne, and the legend ‘To Lat’ could 
a seen in hundreds in every residential district. Whether the 
very inception of and agitation for the canal had not an encourag- 
ing effect upon the spirits of the people, and caused man 
manufactarers to defer leaving the city, and who remain wit 
us to this day, must be left for each one who refers his memory 
back to those times to decide for himself. We believe the pros- 
ct of cheap carriage to and from the sea, started and made 
possible by the late Daniel Adamson, founder of the Manchester 

Ship Canal, had a deciding effect upon the minds of many traders 
and manufacturers of all sorts, and they forbore to take the ex- 
pensive step of a their businesses,” The journal then 
adds, that whatever might be the precise cause or causes, the 
aspect of the city and district has become vastly different from 
what it had been, and the year just ended had closei with fewer 
signs of distress than for a considerable time past. 

With the principal Manchester ’Change meeting having been 

yractically in abeyance during the past fortnight, owing to the 

Polidays, last Tuesday’s market brought together a good average 
attendance, and here and there moderate inquiries were reported, 
but no great weight of business was actually put through. Cene- 
rally, there seemed to be a disposition to wait farther develop- 
ments as to the prospects for the ensuing year, and where offers of 
any moment are put forward by buyers, they were mostly based 
upon very low figures, but makers were not disposed to book orders 
except at their quoted rates, preferring to hold back, for 
the present, at any rate, from entertaining low offers put forward 
by buyers, With regard to Lancashire pig iron the position 
remains much as reported recently, makers booking occasional 
small special orders for foundry on the basis of about 42s., less 24, 
at the works, but doing little or nothing in forge qualities owing 
to the excessively low prices at which district brands are obtain- 
able, For Lincolnshire iron makers are generally holding to 37s. 
for forge to 38s, 6d, for foundry, net casb, delivered Manchester, 
with buyers offering about 6d. under these figures, makers in some 
instances having the refusal of some moderately large quantities 
at the minimum figure. For Derbyshire foundry qualities quota- 
tions remain nominally, according to brand, at about 433. up to 
44s, 6d. net cash, delivered Manchester. Outside brands offer- 
ing in this market are perhaps, if anything, a shade weaker, as 
compared with prices that were being quoted before the holidays. 
Good foundry Middlesbrough averages 433. 4d. to 433. 10d. net 
cash, delivered Manchester, with Eglinton obtainable at about 46s, 
to 463, 6d. net prompt. cash, delivered at the Lancashire ports. 

The position in the finished iron trade shows no appreciable 
change, forge proprietors generally being still short of orders, but 
prices remain as last quoted, Lancashire bars averaging £5 5s., 
and North Staffordshire, £5 7s. 64.; Lancashire and Staffordshire 
sheets, £6 153. to £7 ; and Lancashire hoops, £5 153, for random, 
and £6 for special cut lengths, (delivered Manchester or Liverpool. 

In the steel trade only a limited business continues to be re- 
ported, and the depressed condition of the boiler-making trade 
necessarily restricts requirements for manufactured material. 
Ordinary foundry hematites are still nominally quoted at about 
523., less 24 ; common steel billets, £3 17s, 6d. to £4; and better 
qualities, £4 53, up to £4 10s, net cash. With regard to steel 
plates, although local makers have done business at £6 7s. 64., 
Scotch plates} could be bought readily at from £6 to £6 53, per 
ton, delivered in this district, 

In the metal market business drags on very slowly, with list 
rates for manufactured goods unchanged. 

There is still no specially new feature to notice with regard to 
the engineering industries, For the most part stationary engine 
builders and machine tool makers continue fairly employed, and 
some of the machinists are very busy upon work for abroad, but; 
new orders do not comg forward in any great weight, and the out-! 
look so far does not indicate more than a hand-to-mouth sort of' 
trade—at any rate, for the present. Boiler-makers, as already 
mentioned, are in many cases badly off for work, some of them 
being shorter of orders than they have been for a considerable 
time past, and the locomotive building trade also continues 
extremely quiet. 

The works at Cornbrook recently occupied by the Deflector Lamp 
Company have been taken over by Messrs, Lowcock, Hill, and 
Co., electrical engineers, and fitted up specially for the manufac- 
ture of a new system of inverted arc lighting which is being 
introduced by the last named company. ‘These inverted 
arc lamps vary considerably from the ordinary type of arc 
lamp, one important feature being that springs, which are 
usually the weak point in most arc lamps, are entirely dispensed 
with, and all the working parts are exceedingly simple. The 
lamps consist of two taper iron rods suspended at their extremities 
by a flexible cord, which passes over a pulley, and fixed to these 
iron rods are the carbon-holders, this arrangement forming a per- 
fect balance, and the two iron rods are arranged to move reely in 
the solenoids, The large wheel gears into the two racks and into 
a pinion fixed upon the same arbour as the brake regulated by a 
rocking lever, each end of which holds a soft iron core which work 
with perfect freedom in a series coil and shunt-wound. This new 
system of inverted arc lighting is specially adapted for large engi- 
neering and other workshops, the lamps being generally arranged 
in pairs, and suspend by steel wire ropes running over 
pulleys with a balance weight which permits the lamp being easily 
pulled down for re-carboning, a process which is necessary 
not oftener than every ten or twelve hours, The special feature 
of the inverted arc lighting is the thorough diffusion of the light 
which is obtained, operatives, even with their backs to the light, 
being enabled to carry out minute work at benches placed round 
the shop. The advantage of this is, of course, obvious with regard 
to machinery, as not only is the portion which the man may be 
operating plainly visible, but the whole of the machine is equally 
lighted.. These new inverted arc lamps have already been adopted 
by several large engineering establishments, amongst them Messrs. 
Dobson and Barlow, of Bolton, with, I understand, very satisfac- 
tory results, 

Amongst a number of new magistrates recently appointed for this 
district I find the nameof Mr. James Swift, of Manchester, the 
general secretary of the Steam Engine Makers’ Society. The appoint- 
ment will be received with satisfaction, not only by a large number 
of workmen throughout the engineering trade of Lancashire, but 
also by many of the employers. Already there are some half-dozen 
at least of trades union representatives in this immediate district, on 
the bench, but not one of them enjoys a higher reputation than 
Mr. Swift for good general common-sense and straightforward 
honesty of purpose. Mr. Swift is, in fact, one of the old school of 
trade unionists, and has quite a contempt for many of the new- 
fangled ideas, and especially for the ‘new unionism,” the main 
object of which he pap ae as being to foster discontent, and to 
constantly keep up a feeling of antagonism between employers and 
employed rather than by legitimate means to secure the best 
interests of the workmen. 

Pits generally throughout this district, since they restarted 
work after the holidays, have been kept pretty fully occupied. 
The better qualities for house fire purposes have of course been in 
considerably increased demand owing to the much severer weather 


‘of the past fortnight, and with a gto to other descriptions of 
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fuel there is a steadier tone, althoug rhaps the actual demand 
for iron-making, steam, and prt inlh manufacturing purposes 
shows no appreciable increase. Prices may be quoted as firm at 
about 10s. 6d. to 11s. for best Wigan Arley, 9s. 6d. to 10s. for 
Pemberton 4ft., and seconds Arley, and 7s. 6d. to 8s. for 
common house coal ; 6s. 6d. to 7s. for steam and forge coal, with 


engine fuel ing from about 3s. 6d. for to 4s, 9d, 
and 53, 3d, for the —_ ” 
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THE ENGINEER. 


In the shipping trade a fair amount of business is being put 
through, with ordinary descriptions of steam and forge coals 
averaging from 8s. to 8s. 6d. per ton, delivered at the Garston 
Docks or the High Lavel, Liverpool. 

Barrow.—There is no change to note in the quiet tone of the 
hematite pig iron trade, and business during the last few weeks 
has remained exceedingly slow and of small volume. Makers of 

vig iron are only indi erently sold forward, and the inquiry 
rom local, general home and foreign sources, is not only limited 
for prompt but for forward deliveries, Yet there is rather a 
better tone in the market, and a much more satisfactory outlook 
for the ensuing year. Prices are easy at 423, 114d, net cash sellers, 
ld. less buyers. Makers quote 44s, to 44s, 6d. per ton for mixed 
Bessemer Nos., but it is only for special sorts that these prices are 
secured, Stocks of hematite pig irva have increased since D2cember 
22ad last, when they were taken for statistical purposes at 1962 
tons, end now represent 172,440 tons, 

Iron ore is still quieter in tone, as another furnace has been 
blown out, and now only 30 out of 75 furnaces are in blast, Last 
year at this time 31 furnaces were blowing. 

Steel makers are short of orders for most descriptions of metal, 
and at the moment there does not seem to be a prospect of better 
things, The belief, however, is entertained that with the opening 
of the spring season there will be a revival in the demand for 
rails, with every prospect of a better demand for steel ship plates 
and tin bars. In other departments of the steel trade there is a 
very quiet business doing, and it is evident, unless a revival sets 
in, which is not at present expected, there will bea very poor trade 
during the year, 

The shipbuilding and engineering trades are very busily em- 
ployed, as they have been for some considerable time past, and as 
they are likely to be for some time to come. Indeed, the number 
of hands employed is increasing every week. ‘I'he demand for new 
tonnage is, however, very weak, 

Coal and coke are in quiet request, and there is but a small con- 
sumption of either manufacturing or shipping qualities. 

The shipping trade remains very quiet. Duricg the week 2185 
tons of pig iron and 2667 tons of steel were exported fromm West 
Coast —_ compared with 6295 tons of pig iron, and 2624 tons 
of steel in the corresponding week of last year, a decrease of 1750 
tons of pig iron and an increase of 43 tons of steel. The sbip- 
ments for the year commencing December 23rd, 1894, have totalled 
up to 2965 tons of pig iron and 8673 tons of steel, compared 
with 6295 tons of pig iron and 9030 tons of steel in the corre- 
sponding period of last year, a decrease of 3330 tons of pig iron 
and 357 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRADE has opened very quietly in both the heavy and the light 
industries, excepting, of course, one or two departments which 
are exceptionally situated for work, such as the armonur-plate mills, 
In railway material a good deal of work is looked for from India 
both on account of Government and private lines. Several coal dis- 
putes have sprung up at Wharnclifie, Silkstone, Birley, and Earl 
Fitzwilliam’s pits. The winterly weather has caused a better 
demand for house fuel, but otherwise the business continues quiet. 

The return of business done with Hull bythe Yorkshire collieries 
during 1894 has just been issued by the Hull Chamber of Com- 
merce and Shipping. The trade of the whole year, as well as that 
transacted in December, shows an increase. The aggregate tonnage 
of coal sent to the great Yorkshire port during 1894 was 2,256,824 
tons, as compared with 1,432,072 tons in 1893, when the great coal 
strike was on in this district. This isan advance of 824,752 tons. 
A comparison with the business done in 1892, when there was no 
strike dislocating the industry, shows last year’s business to have 
been 20,656 tonsimore than in 1892. The coal stoppage was concluded 
before December, 1893, so that the tradedone during the months 
of Dacember, 1893-4, can be satisfactorily pared ; 159,128 tons 
were sent to Hull last month, against 149,976 in the corresponding 
period of 1893, which is an increase of 9152 tons in favour of the 
latter period. In December of 1892, 166,363 tons were sent, which, 
when compared with 1894, shows a decline of 7340 tons. The 
tonnage sent coastwise amounted to 194,201 tons in 1894, as against 
104,201 tons in 1893, the amounts for the month of December being 
in 1894, 10,702 tons ; in 1893, 8575 tons. The exports to foreign 
countries for December for three years were :—1894, 58,256 tons ; 
1893, 36,405 tons ; 1892, 51,950 tons. For the whole twelve months 
of the year the export figures amounted to 978,009 tons, In 1893 
—coal strike—they were 387,291 tons, and in 1892, 879,127 tons. 
When compared with 1893, the exports for last year were thus 
about double, and they were 98,882 tons more than in 1892. 
Both for the year and the month, Sweden and Norway 
took the largest tonnage. North Russia came next for 
the year with a tonnage of 197,439, the third place being 
occupied by Germany with an aggregate tonnage of 192,805. For 
the month of December the only two countries which ran into five 
figures were Sweden ard Norway 15,225, and Germany 12,371 tons. 
In Yorkshire collieries Denaby Main heads the list with a total 
of 256,978 tons for the whaje year, as compared with 169,672 tons 
in 1892. Second place is taken by Monk Bretton with 106,272 
tons, against 64,824 tons in 1892. Carlton follows very closely 
with 105,360 tons, as compared with 49,280 in the previous year. 
Thrybergh Hall occupies fourth place with 93,856, and Manvers 
Main, which used to stand a good second to its neighbour 
Denaby, has fallen to fifth place with 77,632, Wharncliffe Silk- 
stone, which is at present setting down part of its workings which 
have proved unprofitable in q’ of the enh d diffi- 
culties of trade, comes sixth on the list with a tonnage of 
71,424, 

The exports of cutlery and steel to the United States from the 
Sheffield consular district for 1894, published this week, show a 
very satisfactory increase for the year. The total exports from 
the Ist of October to the end of December amounted to £146,970, 
which, compared with £108,100 for the previous quarter, exhibits 
an advance of close upon £40,000. Compared with the same 
quarter of 1893 the improvement is even more striking, the ex- 
ports in that quarter being limited to £69,466. In cutlery and 
steel there have also been satisfactory advances. During the 
last three months of 1894 cutlery was sent to the United 
States to the value of £49,502, against £42,677 for the pre- 
ceding quarter, and £20,356 for the last quarter of 1893. Steel 
was forwarded to the value of £69,670 during the closing 
quarter of last year; for the preceding quarter the exports 
were £52,089, while for the corresponding period of 1893 they were 
only £36,473. The finalthree months of 1894 show the largest re- 
turn for any single quarter during thelastfive years, and is, of course, 
attributable to the more advantageous terms granted to English 
manufacturers in several industries under the new Wilson arrange- 
ment, The exports for the whole twelve months of 1894 show an 
increase of £12,000 over the return for the preceding year, when 
the total was £374,430, and for 1894 £386,344. The falling off in 
exports at the end of 1893 was continued for the first six months of 
1894, It was during the quarter ended September 30th, when the 
effect of the new duties began to be apparent, that an increase was 
reported and was kept up till the end of the year, when it 
amounted to nearly £80,000 in advance of 1893. 

The exports of hardware and cutlery for the twelve months 
ending December 31st do not come out quite so favourably as was 
anticipated, the total being £1.838,126, as compared with 
£2,046,606 and £2,194,726 for 1893 and 1892 respectively. The 
chief decreasing market for the year was the United States, the 
valne taken being only £157,692, as compared with £204,883 for 
1893, which was also a falling-off of nearly £50,000 upon the 
trading done in 1892, The reason, of course, was the continued 
suspense arising out of the tariff imbroglio. Since that was 
settled the Americans have ordered very freely, the value taken 











41 














during the closing month having been £15,730, against £9147 for 
the corresponding month of 1893. The trade, however, is still 
about £8000 less than in December of 1892. The other decreasing 
markets for the year have been France, Spain and Canaries, 
Foreign West Indies, Chili, Argentine Republic, British Posses- 
sions in South Africa, British Possessions in Ewst Indies, and 
British North America, Increases are shown by Russia, Sweden 
and Norway, Germany, Holland, Belgium, and Brazil. In steel 
unwrought the improvement anticipated has been fully realised, 
the value of exports for 1894 having reached £1,976,218 ; as com- 
pared with £1,701,834 and £1,740,654, for 1893 and 1892 respec- 
tively. Russia has advanced from £170,747 in 1893, to £289,303 in 
1894 ; Sweden and Norway, from £40,912 to £57,964; Denmark, 
from £41,403 to £58,231; Germany, from £275,945 to £333,135 ; 
France, from £84,979 to £100,823 ; United States, from £312,636 
to £232,418; Australasia, from £58,309 to £74,841. Only three 
markets show a decrease, viz:—Holland, from £142,388 to 
£117,526; British East Indies, from £83,778 to £76,954; and 
British North America, from £128,860 to £88,335. A large advance 
is also shown upon the trading for the montb, which reached a 
va.ue of £171,966 against £135,200, and £147,284 for the corre- 
sponding months of 1893 and 1892, The principal increasing 
market has been the United States. A substantial improvement is 
also shown by Russia, Spain and Canaries, Denmark, and Germany ; 
the decreasing markets being Holland, France, British East Indies, 
Australasia, and British North America, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


AmMonG traders in this district there has sprung up a disposition 
to take a sanguine view of the prospect, as they see in general 
traie indications of returning vitality, and among capitalists more 
confidence is shown than for a long time past, as evidence of which 
is the greater desire to invest in public securities, and in the 
shares of well-known industrial concerns, which have generally 
improved in consequence. The unrest in finencial circles is 
decidedly abating, owing partly to the successful termination of 
the Baring liquidation, which has been a great bar to the pro- 
gress of trade for nearly four years, and stood in the way of 
reviving confidence. Further than this, we may look for an accession 
of busines; from the South American Republics, for political affairs 
have become more settled out there, and industrial enterprise will 
doubtless feel the benefit. In Australia, too, the disquiet caused 
by the bank failures there is steadily being got over, and in other 
directions there are indications that we may reasonably look for 
better trade in the current than we had in the past year. It is usual 
at the beginning of the year to take optimistic views of the prospects 
of trade onvery slight grounds, but there seems now to be more than 
ordinary justification for entertaining such opinions, Not only is the 
outlook more encouraging abroad, but prospects of business at home 
are certainly more favourable, evidence of which appears in the 
Exchequer returrs, railway traffics, and the improvement in the ehip- 
building and the shipping industries. Buyers generally are on the 
alert, as it appears probable that they have seen the lowest point 
reached in prices, and that when the spring opens they will witness 
the genuine revival in trade, which was predicted for last year, but 
never came, the spurtin the early part of the year being mistaken 
for it. In this district the better tone of the iron and steel trades 
is caused mostly by the improvement in the shipbuilding industry, 
for they depend very largely for their prosperity on the demand 
for new vessels. A considerable number of orders for new vessels 
were given out in December, partly because the prices asked by 
builders were so low that it was not likely that any further 
reduction in them would be made, After the distribution of ¢o 
many orders this is not probable, and now more is being asked than 
was accepted last month, This was to be expected, and it has 
made the shipowners more ready to buy than they have been for a 
long time past. The orders are mostly from well-known shipping 
firms and for large vessels. On the whole, shipbuilders appear to 
be likely to do a larger business in the current year than they did 
last year. Their output in 1894 was certainly considerably greater 
than most people had been looking for, as they expected that the 
strikes would have interfered so materially with production. But 
for that the North of England would have come out even better 
upon the shipbuilding returns thanit did. That there is now more 
desire to invest in shipping again is shown by the fact that vessels 
which have been taken by builders in part payment for new 
steamers are more readily disposed of, and generally the market 
for second-hand steamers is more active, which would seem to point 
to the fact that they can be made to pay—and possibly they may, 
if freights continue to improve. 

The iron market this week has certainly been more hopeful in 
tone than for a long time past, and at the quarterly meeting at 
Middlesbrough on Tuesday almost everyone spoke more cheerfully 
about the prospects. The ——— feeling which was so 
noticeable towards the close of last year has disappeared, and 
even the very unsatisfactory statistics which the Cleveland Iron- 
masters’ Association had to issue for December failed to unfavour- 
ably influence the market. The returns were without doubt the 
worst that appeared last year, for the increase in stocks of Cleveland 
iron was almost as great in December as in the whole of the 
preceding eleven months, the increase being 30,092 tons, this 
being 25 per cent. of all the Cleveland pig iron made during the 
month, The excess of production over consumption for the whole 
year was 67,799 tons, or 5 per cent. of the make. Itis believed 
that there was also a large increase in the stocks of hematite 
pig iron, but no figures are available from the makers themselves, 
However, Messrs. Connal and Company report that at the end of 
December they held 79,586 tons of hematite pig iron, 3376 tons 
increase for the month, and 44,856 tons increase for the year 1894, 
Thus there was last year, not taking into account any increase in 
the stock of hematite pig iron in makers’ hands, an increase of 
112,657 tons in the total stock of Cleveland pig, and in Connal’s 
stock of hematite pig. Makers of hematite pig must have added 
considerably to their stock last month, for the export of that 
quality was only 3379 tons last month, as compared with 14,210 
tons in November, and there was no increase in the local consamp- 
tion, while the production was not reduced. In spite, however of 
these unsatisfactory statistics, the outside influences are so favour- 
able that the sanguine feeling in the market is not affected. 

The December statistics of the Cleveland Ironmasters’ Associa- 
tion show that out of 141 furnaces erected in the north-east of 
England ninety-four were in blast at the end of the month, or one 
less than in November, a furnace producing Cleveland iron having 
been blown out at Jarrow-on-Tyne. At the close of 1893 there 
were only eighty-four furnaces in operation. Of the ninety-four 
furnaces blowing fifty were making Cleveland iron, and forty-four 
hematite, basic, and spiegel iron. The total production of pig iron 
was 259,764 tons, or 5912 tons more than in November. Of Cleve- 
land ordinary iron 124,350 tons were made (692 tons more than in 
November), and of hematite, &c., 135,414 tons (5220 tons increase). 
With respect to stocks of Cleveland pig, makers increased their 
unsold stocks by 26,461 tons, but in their stores there was a 
decrease of 1144 tons. In the North-Eastern Railway Company’s 
warrant stores the stock increased 2250 tons, and in Connal’s 
warrant stores 2525 tons, the total stock being 230,663 tons (30,092 
tons increase), or about nine weeks’ make, 

The exports of pig iron from Middlesbrough last month were 
41,217 tons to coastwise ports, and 20,170 tons to foreign ports ; 
total 61,317 tons. For the year 1894, as compared with previous 
years—including 1883, the best ever reported—they have been :— 





Coastwise. Foreign. Total. 

‘ons. Tons. 

1894 oo os S40,500 935,211 
1893 od ox Saeee 914,083 
1892 oo «cc See < 632,707 
1891 ce sw - Rees on $90,162 
1883 oe oo SGI .. $92,315 
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From ogi sap 62,077 tons of Cleveland pig iron were shipped 
last year, nearly all to Scotland. 

The annual statistics of the Cleveland Ironmasters’ Association 
report the largest production of pig iron ever reached—nearly 
3,000,000 tons, which is almost as much as would be produced in all 
the otheriron producing districts in England puttogether. The exact 
quantity was 2,963,419 tons, which was 239,235 tons more than in 
1893, and 117,330 tons greater than in the previous best year. The 
year was remarkable for the production of hematite, &c., pig ex- 
ceeding that of ordinary Cleveland, and it did so by 117,693 tons. 
For years the output of Cleveland ordinary pig iron has been 
declining, while that of iron made from foreign ores has been in- 
creasing rapidly. Last year the total quantity of hematite, Xc., 
iron made in the North-East of England was 1,540,556 tons, or 
204,415 tons more than in 1893, Of ordinary Cleveland 
iron, 1,422,863 tons were made— 34,820 tons increase on 
1893, but more than half a million tons less than in 
1881, which was the year of largest output of Cleveland iron 
1,998,824 tons being produced. As might expected from the 
pig iron returns, the imports of foreign iron ore have been quickly 
increasing of late years. Last year the quantity received at the 
Tees ports was 1,574,037 tons, against 1,268,702 tons in 1893, 
886,332 tons in 1892. and 778,234 tons in 1891. 

Pig iron prices are certainly firmer this week than they have 
been for some time, and consumers are showing a greater dis- 
position to buy for spring deliveries, as higher values appear 
probable. No. 3 Cleveland pig iron has been quoted all 
the week at 35s. per ton for prompt f.o.b. deliveries, 
and could not be bought under that. uyers would freely 
give that for delivery over the current quarter, but makers 
do not see their way to take it, as they want a premium on prompt 
rates, and they will not sell under 35s, 3d. in some cases, and 
35s. 6d. in others. Cleveland warrants have been stronger than 
last week, but as yet speculation in them is very limited. No. 4 
Cleveland foundry pig is at 34s. 3d., and grey forge at 33s, 44d. 
Mixed numbers of East Coast hematite pig iron have dropped to 
42s,, a lower price than ruled at any time last year, but neither ore 
nor coke are any cheaper, Rubio ore being kept at 12s, notwith- 
standing the reduced rates of freight, and coke is firm at 12s, 3d.; 
delivered on Tees-side. 

Last month the finished iron and steel manufacturers booked a 
fair number of orders, particularly for plates and angles, but as 
yet this year they have not done much, and the inquiry is small. 
Quotations are all very firmly maintained. Iron and steel ship-plates 
are at £4 15s., less 24 per cent. f.o.t., and angles £4 10s., less 25, 
f.o.t. For common bars, £4 17s. 6d., less 24 per cent. f.o.t., is the 
figure, and for heavy iron rails £3 11s. net at works. The stoppage 
of the Darlington Steel Works, which were mainly devoted to the 
manufacture of steel rails, has caused a large amount of distress 
in Darlington, for 800 men were thrown out of work, and trade is 
so bad that their labour cannot be absorbed in other establish- 
ments. The belief is expressed by many that the works will not 
again be reopened as rail mills, because they cannot well com- 
pete with firms that have good shipping facilities. Works 
situated inland stand but a poor chance now that so much of 
the rail trade is on account of oversea markets. The life of the 
steel rail is so lengthy that but a comparatively small tonnage is 
required for repairs and renewalson our home lines, Ironfounders 
find trade very dull yet, and some of the largest works are not 
producing half the iron they are laid out for. Cast iron girders 
are reduced to from £4 15s. to £5 lis. per ton, and cast iron 
railway chairs from £2 10s. to £2 15s. at works. 

The official accountants have declared that the realised price of 
No. 3 Cleveland pig iron durirg the past quarter was 35s. 4:93d. 
per ton, as compared with 35s, 1‘96d. in the previous quarter ; 
35s. 563d. in the second quarter of last year, and 34s, 11°83d. 
in the first quarter. Wages of blast furnacemen are not affected, 
as the sliding scale which has been in force for many years termi- 
nated at the men’s request with the close of 1894. No doubt it 
would be renewed without hesitation if the employers would grant 
the eight hours’ day, but theydo not seem disposed to do so, 
especially as at one of the four works where the system has been 
adopted it is said to be satisfactory neither to masters nor men. 
At the works where the eight hours are in force the masters are 
not members of the Ironmasters’ Association. On Wednesday a 
deputation of delegates of the Blast-furnacemen’s Association 
met the employers at Middlesbrough to make a further 
appeal for an eight hours’ shift. The day was an incon- 
venient one for some of the ironmasters, and they could not 
be present. At the conclusion of the interview the employers 
stated that it would not be proper that they should give any 
formal answer to the men without the presence of certain of their 
colleagues. A report of what had transpired would be communi- 
cated to the absent employers, and a communication would be 
made to the men’s officials later on, giving a reply in writing to 
their request, or making an appointment for a further meeting. 

The Northumberland miners have agreeed to a reduction of 1} 
per cent. in their wages, a considerable fall in prices of coal having 
taken place since the closing of the navigation season. 

The Wallsend Slipway and Engineering Company is this week 
to open a new graving dock, 540ft. long, 66ft. wide, and 25ft. of 
Pana on sill, probably the largest of its kind on the North-East 

‘oast. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE statistics of the iron trade for the past year were issued at 
the close of last week. It was not expected that they should be 
satisfactory, this being rendered impossible by the prolonged 
strike of miners. On every item of the returns, except one—makers’ 
stocks—a decrease is recorded. The production of pig iron, 
although it includes hematite, is the smallest for many years. 
The shipments show a decrease of fully 40,000 tons, and the home 
consumption has fallen off, compared with the preceding year, 
to the extent of 125,000 tons. 

The stocks in Connal and Co.’s Glasgow stores have been reduced 
32,000 tons, but there is an increase of 9000 in makers’ holdings. 

The average number of furnaces in blast durnig the year was 45, 
against 33 in 1893, and the averege make per furnace per week 
was 280 tons, compared with 284 in the preceding year. The 
average prices of G.M.B. warrants was 42s, 8d., against 43s. 33d. in 
1893, and the highest price was 44s. 7 aud the lowest 41s, 3d. 

There was imported into Scotland 141,000 tons of hematite from 
the Cumberland district, compared with 77,500 tons in the pre- 
ceding year, and the imports from Middlesbrough amounted to 
430,000 tons, against 409,500. Including the English iron consumed 
in Scotland, the total consumption has been approximately 991,000 
tons, being 41,000 less than in 1693, and it thus appears that while 
the consumption of Scotch iron fell off 125,000 tons, that of English 
iron increased to the extent of 84,000 tons. Had the malleable 
iron and steel works not been closed during a great part of the 
strike, the increase in the use of English iron would, of course, 
have been much greater. An important feature of the returns is 
the decrease in the exports, which has been going steadily 
on from year to year. The figures, indeed, show that a 
remarkable transformaticn is proceeding in the iron trade 
in the West of Scotland. From being originally a great 
producing and exporting district, it is becoming above everything 
else a consuming district, constantly absorbing larger and larger 
quantities of imported iron. When we take into account the heavy 
imports of Spanish ore, and add the iron produced therewith to the 
sum of pig iron imported, the quantity of purely native iron pro- 
duced in Scotland becomes comparatively small. The most 
remarkable feature of these figures is the decrease in the ship- 
ments to America. The United States has very nearly fallen alto- 
gether out of the list of consumers of Scotch pig iron, and in the 
last year or two particularly the decrease if the exports to Canada 


warrants have sold from 41s. 74d. to 41s. 84. casb, the business 
done being small. There has been very little inquiry for Cleve- 
land iron, which is quoted at 34s. 9d., Cumberland and Middles- 
brough hematites being at 42s. 104d. and 41s. 10d. respectively. 

The price of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s, per ton; No. 3, 4ls.; Monkland, No. 1, 44s.; 
No, 3, 41s.; Carnbroe, No. 1, 46s.; No. 3, 43s. 6d.; Clyde, No. 1, 
49s, 6d.; No. 3, 46s. 6d.; Gartsherrie and Calder, Nos. 1, Bls. 6d.; 
No. 3, 47s.; Summerlee, No, 1, 52s, 6d.; No. 3, 47s,; Coltness, 
No. 1, 54s.; No. 8, 50s, 6d.; Glengarnock at Ardrossan, No, 1, 
50s.; No. 3, 47s.; Eglinton and Dalmellington, Nos, 1, 47s.; Nos, 3, 
44s. 6d.; Shotts at Leith, No. 1, 548.; No, 3, 50s. 

One additional furnace has been put in blast, and there is now 
73 in operation, compared with 41 at this time last year, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5948 tons, against 2389 in the corresponding week. 
There was sent to South America 20 tons, India 28, Australia 220, 
France 145, Italy 500, Germany 10, Belgium 661, Spain 80, China 
and Japan 200, other countries 133, the coastwise shipments being 
3851, against 1949 in the corresponding week. 

The finished iron and steel works have only resumed this week 
after the holidays. The market for finished iron was very quiet, 
the prices now ruling being the lowest since 1887, while steel has 
fallen to lower figures than were ever formerly touched, ship 
angles being at £4 10s., and plates £5, less the usual 5 per cent, 
discount. 

The coal trade is dull, and all authorities agree that there are 
likely to be large outputs and lower prices. The total shipments 
of coal from Scottish ports in 1894 reached 7,927,994 tons, showing 
a decrease of 2,586,982 compared with the preceding year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

DuRING the dull season of the steam coal trade, which has been 
made more than usually objectionable by gales and snow storms, it 
will be well to put forward prominently the proposal of the colliers 
to ~ associated coalowners as regards the revision of the sliding 
scale, 

I have just received a copy, ar’ it is as follows :—‘‘ That the per- 
centage clause in the agreemen' of 1890, namely, 10 per cent. 
change in wages for every ls. per ton in selling price, be reverted 
to, in lieu of the present 84 per cent. Secondly, that a minimum 
wage be fixed. Thirdly, that an umpire be appointed to decide in 
all cases of dispute between the owners and workmen, when the 
joint committee have failed to agree.” 

I am very much afraid that there are two points of this proposal 
which will lead to contention, and possibly to an upset of the 
peaceful conditions now prevailing. First, the reversion to 10 per 
per cent. on the shilling rise. It is well known that the 8} was 
conceded under exceptional circumstances, and its withdrawal was 
made an imperative course afterwards, Then the arrangement of 
a minimum is very objectionable. The collier shares now in the 
advance, and has to acquiesce in reduction; but coal may go to 
lower points than yet known, and still the coalowner would have 
to pay upon the minimum, perhaps at a figure which would neces- 
sitate his closing the colliery. 

What is wanted is evidently a full and careful discussion of all 
points, and then the good common-sense mind of the colliers’ 
representatives might fairly be expected to agree to an arrange- 
ment which would be just to both parties. Probably between the 
——_ time and March some of the crudities of the proposal may 

struck ont. 

News is constantly to hand of shipping disasters, vessels coming 
to Wales for coal, or on their way to foreign destinations. The 
latest reported is that of the Zadne, from Briton Ferry to London 
with coal, supposed to have gone down in the storm. There are 
serious allegations of overloading ; but these have to be proved. 

The tone of the coal market has been quiet of late, and ship- 
ments only tolerably good, though some of the ports have shipped 
fairly well. It is evident that on ’Change, and at dock, there is 
not yet a full resumption of business, and the only consolation is 
that prices remain moderately firm, and best steam still keeps at 
lls. Cardiff prices this week were as follows :—Best qualities 
steam, 1ls.; seconds, 10s. 3d. to 10s. 6d.; best Monmouthshire, 
10s. 6d.; dry coal, 9s. 6d. to 93. 9d.; small, 5s, 3d. to 53, 6d. The 
same unchanged condition characterises house coal, which remains 
ina net, but any day may take an upward move. Best is now 
selling at 10s, 6d. to lls, Cardiff; No. 3 Rhondda, 10s, 6d.; 
brush, 8s, 3d. to 8s, 6d.; small, 6s. to 6s. 3d.; No. 2 Rhondda, 
8s, 9d. to 9s.; through, 6s. 3d. to 6s, 6d.; small, 4s, 6d, 

The patent fuel trade at Swansea has been materially affected by 
a serious fire at the Graigola fuel works. This has put, in the 
expression of a critic on ‘Change, the trade out of joint, yet only 
temporarily. The only consignment from Swansea during last 
week was 1400 tons to France. Cardiff prices 10s. 6d. to 11s., 
Swansea lls, There is a fair demand at both places, Coke 
remains much about the same; furnace, 14s, to 15s.; foundry, 
15s. 6d. to 16s.; special foundry, 2ls., Cardiff. Swansea _ 
are: furnace, 12s, to 12s. 6d.; best foundry, 17s. 6d. to 18s, 6d. 
In tin-plate the outlook remains unsatisfactory. The stocks 
show a slight increase over those of last week, and though a 
moderate business is being done, prices are low, and there is little 
spirit inthetrade. In many quarters the wage question hangs fire ; 
some works have settled and are going on better; at others 
notices have been issued suggesting closing for a time. Makers’ 
quotations are now as low as they have been for a long time. On 
’Change at Swansea this week they were given as follows :—Bes- 
semer steel cokes, 9s, 9d. to 10s.; Siemens, 10s. to 10s. 3d.; ternes, 
per double box, 19s, 6d., 20s., 21s, to 24s.; best charcoal, 103, 9d. 
to 12s, 6d., according to finish of brand ; wasters, 6d, to ls. per 
box less than primes, 

Block tin is £2 lower than it was last week; present price, 
£60 5s. to £60 10s. 

I have no new faature to report in the iron and steel trades, 
which continue in a very stagnant condition. Thesolitary cargo 
of rails for Highbridge on Great Western Railway account was 
despatched as usual from Newport, and 100 tons of chains to the 
same destination. In tin bar there has been a perceptible slacken- 
ing, and in fact in all respects the New Year's business has been 
small and prospects gloomy. The leading iron works continue 
their importation of foreign ore somewhat freely. As regards the 
future the regret is that the trade is quiet, and prices remain : 
Tafna selling at 10s. 6d.; Garucha, 10s. 6d.; Rubioat 11s. General 
iron and steel quotations at Swansea were this week as follows: 
Market quiet, the Birmingham quarterly meeting being in front. 
Glasgow pig, warrants, 41s, 8d., cash buyers; Middlesbrough 
No. 3, 34s. 9d.; hematite, 41s. 10d.; Welsh bars, £5 to £5 2s, 6d.; 
sheet iron, £6 to £6 10s., at works, f.o.t.; steel sheets, £6 5s, to 
£6 10s. Bessemer steel: tin-plate bars, £3 17s. 6d., to £4. 
Siemens, £4 to £4 2s. 6d., all delivered in district, cash less 2}. 

I hope to have better news of the railand bartrade, At present 
things are as siack as they can well be in most places, and unless 
a change should occur the make must be lessened. Large stocks 
of pig are now held, and stocks of foreign ore are well up. 
At present I hear of no damping down or blowing out of furnaces, 
and the labour market relying on the excellence of its scale is 
quiet, for which the men are to be commended. 

At Briton Ferry trade has been moderately brisk, and during 
last week the whole of the tin-plate works were in full operation, 
contrasting favourably with others in adjoining districts. The 
output of pig iron and steel bar was gee up to average. 

The question as to the Albion Funds continues to be a bone of 
discontent, and several meetings have been held of late concerning 
them. The committee at the last meeting decided that as favour- 
able terms could not be obtained from the Provident Fund, 
a central fund should be formed for ‘‘ dealing with the moneys.” 
Swansea imported 2000 tons of foreign ore last week, and 665 





has been very striking. 
The market for jig iron this week bas been quiet. Szotch 


} concerning business on the different iron markets over here, 
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The latest news from the tin plate district is that wages 

uestions are settling themselves in the various districts, though 
slowly, and that a turn for the better may be at hand, A good 
deal of tonnage to load is ing in to S 

Blaenavon iron district appears to hold its own as well as the 
best of iron and steel centres. Like Tredegar and Rhymney it 
has a large coal field. An institute has just been built there by 
the workmen at a cost of £9000. This is unique for Wales, 

A meeting has been held by the Llanbradach men, at which it 
was agreed to consider the advisability or not of discarding the 
double shift system. 











NOTES FROM GERMANY. 

(From our own Correspondent.) 
THERE is actually notbing new or interesting to be reported 
All 
departments are dull, and prices have distinctly a tendency down- 
wards, notwitbstanding that they have been for some time past 
reported as considerably below the cost of production ; but work 
is exceedingly scarce and competition keen, and so makers and 
manufacturers are usually content to suffer a slight logs rather 
than stop altogether. An almost entire absence of foreign inquiry 
is complained of ; symptoms of improvements are as yet nowhere 
to be perceived. 

Poor accounts continue to be given of the Silesian iron trade in 
general. Production of malleable iron, though considerably 
reduced lately, is still much higher than consumption, which has 
been ridiculously smal! during the last months, and there is con- 
sequently only a very dul] inquiry noticeable for the different 
moni of pigiron. The condition of prices remains naturally very 
weak, 

Austro-Hungarian iron business is in exactly the same vondition 
as during previous weeks, and the generally unfavourable reports 
that were formerly given can only be repeated. Orders are coming 
to hand very slowly, both in the raw and in the malleable iron 
department, while with regard to prices, less firmness is exhibited 
from week to week, makers going down with their quotations as far 
as they can to beat, if possible, their foreign rivals, English heme- 
tite was lately offered at 38°50 fl. p.t. free Fiome. 

There has been very little doing on the French iron market 
during this week and the last. Buyers are holding back with their 
orders as much as ever, and there is consequently an extremely 
quiet tone prevailing in all branches of the iron industry ; it is 
impossible, even for the most sanguine person, to notice a tendency 
towards een porwr and the hoped for revival in trade, if 
coming at all, will certainly not set in before spring. 

Belgian iron business, which has been weak all through last year, 
cannot be expected to be otherwise than perfectly quiet and 
without animation now, at the dullest pericd of the year. There 
is, in fact, no trade whatever doing on foreign account; the 
northern ports and Russia are closed to navigation, and the 
troubles in the East prevent negotiations with China and Japan. 
Under these circumstances bars for export do not realise more 
than 110f. to 112°50f. p.t., according to quality ; for contracts of 
some weight even less is asked. Plates, No. 2, quote 125f. p.t. 
for export, while for inland orders prices are a little more favour- 
able, bars remaining firm on 115f. p.t.; iron plates, 132 50f. p.t.; 
teel plates are nominally quoted 142 -50f. p.t., but less is taken. 

The best that can be said of the Rhenish- Westphalian iron 
business is that the retrograde movement in prices has come to a 
standstill. As has already been told in former letters, the pre- 
vailing low quotations are rather tempting to many consumers, 
and they come forward with their orders pretty freely, anxious to 
cover their demand at the present prices ; but, as an improvement 
is universally expected in the spring, makers, in many instances, 
rather like to defer the filling of their order-books with new work 
for the present. The different sorts of pig iron are, on the whole, 
firm in price, in spite of the limited inquiry. There has not been 
any variation in the state of the manufactured iron trade ; bars, as 
well as girders and hoops, meet with very little request. 

Plates in iron and steel continue dull and prices are lamentably 
low ; sheets are also very much neglected. The wire and rivet 
business is in a state of entire stagnation, and with regard to the 
activity at foundries and machine factories, this week’s reports are 
even more discouraging than those of former date. It is almost 
impossible to imagine a more complete dulness and want of 
animation than prevails at present in all branches of the iron and 
steel trade, a makers as well as consumers are, therefore, per- 
fectly justified in expecting an improvement after such a pro- 
longed period of depression, 

Latest list quotations, per ton at works, are as under :—Good 
merchant bars, M. 100 to 105; angles, M. 110 to 115; girders, 
M. 90, free Burbach ; hoops, M. 103 to 108 ; billets in basic and 
Bessemer, M. 73 to 77 ; heavy plates for boiler-making purposes, 
M. 140 to 145; tank do., M. 130 to 135; steel plates, M. 120 to 
125; tank do,, M. 110 to 115; sheets, M. 135 to 140; in steel, 
M. 115 to 120 ; Sieger thin sheets, M. 120 to 125; iron wire rods, 
common quality, M. 107 to 112; drawn wire in iron or steel, 
M. 92 to 100; wire nails, M. 113 to 115: rivets, M. 130 to 145; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 220; 
steel tires, M. 215 to 230 ; steel rails, M. 108 to 110 ; steel sleepers, 
M. 106 ; fish-plates, M. 112 to 120, 

The total production of pig iron in Germany, including Luxem- 
burg, was for November of present year 481,909 t., of which 
130,803 t. were forge pig and spiegeleisen, 32,191 t. Bessemer, 
241,080 t, basic, and 77,835 t. foundry pig. Output in November, 
1893, was 420,451 t.; that in October of present year, 490,934 t. 
Production from lst January to 30th November of last year was 
5,061,089 t.; and that for the same period of the year 1893 
amounted to 4,504,507 t. only. The number of men employed in 
the iron industry of Germany and Luxemburg is officially stated 
to have been as under :— 

Ore Total 


Blast furnace Four dries and 














tons of pig iron, 





mines. works, steel works, number. 
1873 39,491 28,129 116,254 183,874 
1874 31,733 24,342 118,748 114,823 
1875 28,138 22,7€0 114,003 164,901 
1876 26,206 18,556 $9,668 144,430 
1877 25,570 18,188 95,400 139,158 
1878 27,745 16 202 92,026 135,973 
1879 30,192 17,386 96 956 144 534 
1860 35,814 21,117 106,968 163,899 
1881 86,891 21,387 114,433 172,731 
1882 38,783 23,015 125,769 187,567 
1883 39,658 23,515 129,452 192,625 
1€84 88,914 23,114 132,194 124,222 
1885 £6,072 22,768 130,755 189.595 
1886 82,137 21,470 130,858 184,465 
1887 32,969 21,432 138,176 192,577 
1888 36,069 23.046 147,361 206,416 
1889 87,762 23,985 161,344 228,091 
1890 38,837 24,846 170,758 234,436 
1891 35,390 24,773 170 268 230,431 
1892 86,032 .. 24,825 168,374 228,731 
1808 6... 96,845 .. «- 24,201 es ee 169,838 .. .. 228,884 
Figures of French import and export during the first ten 
months of present year were :— 
Import. 
1894, 1893, 1892. 
Fy 4 f. 
Victuals 1,(46,508,600 $31,£70,000 1,202,582,000 
Raw material .. .. 1,923,134,000 1,835,740,C00 1,803,055,(00 
Manufactured goods 466,813,000 454 970,000 511,904,000 
Totals .. 8,436,450,000 8,121,980,0C0 8,517,491,000 
Victuals ; 573,548,000 .. — 569.407,000 616,449,0C0 
Raw materials .. .. — €91,826,000 .. 657,269,000 666,852,000 
Manvfactured goods 1,296,017,000 1,882,866,000 1,487,278,000 
Parcels sent by post.. 59,160,000 56,730,000 42,678,000 
Totals .. 2,620,051,C00 .. 2,666,272,000 .. 2,812,757,000 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jannary 3rd. 

THERE is a slow expansion in the volume of 
business and pay t traffic, but the heavy with- 
drawals of gold on European account is causing a 
degree of uneasiness in financial and business 
circles that is not truthfully reported in the daily 
ress. The agitation in Congress in favour of the 
prompt withdrawal of the ‘‘ greenbacks ” will lay 
the foundati ther political revolution that 
will re-model party lines, The masses of the 
people have but one conviction regarding the 
silver and currency questions, and if Congress 
puts the matter in such a shape as it did the 
tariff issue, the voters will be no slower and no 
less positive in their expression of opinion. The 
iron trade continues in fair shape. Winter 
requirements are covered very cautiously. Pig 
iron production is increasing. Plate and structural 
iron makers are negotiating for large orders. 
Rail makers anticipate heavy orders very soon 
at 22dols, Billets are quoted 15dols, at Pitts- 
burgh, girder rails 24 dols, Bar iron and all bar 





THE PATENT JOURNAL. 


Condensed from ‘* The IUlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


24th December, 1894. 


25,020. Testino the Tempgrature of Sracks, T. W. 
Short and W. J. Mason, London. 

25,021. Water Heatino Apparatus for Domestic Fire- 
pLaces, 8. Naylor, Leeds. 

25,022. Cowsingp Warter-moror and Fan, A R. Soar 
and A. Tracy, London. 

25,023. Go.r Baas, J. Fisher, Manchester 

7 A Toot for the Gerrine of Coat, H. B. Nash, 

a ey. 

25,025. Comptnep Bupoet Lock and EscutcHeon, P. 
Ditton and C. Chitty, Bromley. 

25,026. Daawina ALuminiom, W. and J. E. Bickley, 
birmingham. 

25,027. Appitiows to Dress Be.ts, A. Garstin, 

mn. 


25,028 JOINTING Parts of Borers, F. H. Cridland, 





mill products are in fair demand, Equip ts 
for electric roads and tools for machine shop 
work are under better inquiry than for some 
months. No decided impetus will probably be 
imparted to manufacturiog until mid - winter. 
Toe tendency of prices is rather downward than 
upward. 

Tne iron trade is more active than it has been 
for twelve months, ignoring the usual holiday 
dulness. Architects, constructing engineers, 
promotors and others agree pretty nearly in the 
conclusion that there is a larger amount of pro- 
jected work in sight in this city, Philadelphia, 
rittsburgh and Chicago, than there has been 
since the present depression set in. The uncer- 
tainty in the situation is, as to when the pro- 
jected work will be undertaken. Repairs, equip- 
ments and supplies are urgently needed on rail- 
roads, in manufacturing plants, mines, and shops, 
but a spirit of parsimony prevails, and the closest 
economies so called are rigidly practised. The 
increasing production of pig iron is a good sign. 
Billets have weakened at Pittsburgh under a 


pour 

25,029. Swap Tacks, E. R. 8. Bartlett and F. C. 
Williams, Redditch. 

25 030. Macuines for Starcuinc Liven, 8. Barrett, 
Keighley. 

25,031. Evectricity Mergers, G. Hookham, London. 

25,082. Preumatic Tings, F. Westwood and W. H. Paull, 
London. 

25,033. Macnines for WasHine and Scourina Woot, J. 
Dawson, Milnrow. 

25,034. Spicor and Socxer Pirgs, M. Watson, New- 
castle-on-Tyne. 

25,035. TreatTina Fisrovus Sunstances, J. Ickringill 
and J, Sawley, Keighley. 

25,036. Cycte Stanp, KR. A. Ker.—(4. Edwards, 
Australia ) 

25,037. Gia Mixxis, 8. Watts and J. Wilson, Man- 
chester, 

— Finesars, J. and W. R. Green, and H. Hague, 


lerby. 
a Evevatinc Cur Crops, H. B. Fleming, 
iW, 


25,040. PULP-REFINING Engine and Water Mrxspr, G. 
Hibbert, Gateshead-on-Tyne. 

25,041. Times for Venicies, E. H. Seddon, Man- 
chester. 

25,042. Cusitons of Brirarp Tasues, E. H. Eeddon, 





wages cut, and this may result in a shadi 
structural material, especially at all competitive 
points. Should there be a liberal presentation 
of requirements to cover projected work, it is 
reasonable to infer a general though slight 
hardening of values would result by the middle 
of February, but enterprise is undecided partly 
on accout of financial mismanagement under the 
Government, and the demonstrated inability of 
the Government or Congress to do anything to the 
alleviation of evils originating in a defective 
fiscal policy. 

The present source of unrest and apprehension 
is in the demonstrated inability of Congress to 
agree upon or even suggest a plan for a national 
banking system. Worse than that, schemes are 
pro} that would not be entertained by the 
vanking interests, and the only legislation that 
the masses of the people are determined to have 
cannot get beyond the committees of Congress. 
The submerged nine-tenths will be heard in a 
political tornado when the forces gather. Public 
sentiment on finances is not represented in 
Congress, The iron trade is dull this week, but 
a general improvement of moderate dimensions 
is looked for very soon, e reason of this 
expectation is that for two years consumption in 
all lines has been severely restricted. The event 
of the week was the reducti d in the 
Carnegie mills. This enables those works to 
undersell all competitors, and means that these 
mills must be kept gorged with work before 
others can pick up crumbs. Steel rails are dull 
at 22 dols., with 20 dols. offered. Steel bil- 





lets, 15 dols. at mill. Western iron centres 
exbibit slight increase in activity. Steel rail 
production eleven months 1894, 750,000 tons ; in 


1893, 1,136,000 tons ; 1892, 1,551,000 tons ; 1891, 
1,307,000 tons; 1890, 1,885,000 tons; 1889, 
1,554,244 tons ; 1888, 1,403,700 tons. 








Rattways IN Inp1a.—A noteworthy article 
upon the subject of railway construction in 
India is, according to Reuter, published in the 
Times of India of the 9th inst. It urges strongly 
the building of feeder lines in Guzerat, on. a 
rapee basis, when the funds can be obtained, 
instead of increasing India’s gold indebtedness 
and discouraging the first attempt to introduce 
Indian capital into railway enterprise. The anti- 
cipated success of the Ahmedabad Prantij Rail- 
way makes it probable that the line will be the 
precursor of others on a larger scale. The article 
goes on to remind Mr. Fowler that he is the first 
Secretary for India to whom the opportunity has 
been given of affirming ina practical way the 
principle that local railway extension in India 
should be carried out with local capital, under 
the impulse of local enterprise. The Bombay 
Chamber of Commerce strongly advocates the 
principle of rupee capital, and public opinion 
emphatically endorses its view. 

RAILWAY CHARGES AND LiIvERPOOL TRADE.— 
At the meeting. of the Liverpool Chamber of 
Commerce, on the 7th inst., the handicapping of 
Liverpool railway companies was under discussion. 
It was resolved to recommend that steps be taken 
with a view either (1) to the re-construction of the 
existing joint committee on railway rates ; or (2) 
to the formation of a new joint committee on 
similar lines, whose duty it should be to fully 
investigate the cases of undue preference in rates 
at present given by railway companies to other 
ports, and to take measures for the removal of 
such, Insupporting the resolution, Sir W. Forwood 
said he hoped the railway companies in Liverpool 
would see that their own prosperity was in 
jeopardy, because they had three, four, or five 
millions sterling sunk in Liverpool. Liverpool 
could construct a railway between there and the 
manufacturing centres, He was sure, and he had 
no hesitation in saying so, that if the Lord Mayor 
convened a meeting in the Town Hall appealing to 
the citizens of Liverpool, they would have in a 
very short time sufficient capital subscribed to 
carry out the project, and make Liverpool inde- 
pendent of the present lines of railway. It was 
also decided that the Liverpool Corporations, the 
Corporations of Birkenhead and Bootle, the Dock 
Board, and the shipping and mercantile associa- 
tions be asked to co-operate with the chamber for 
the formation of a joint committee on railway rates. 


25,043. Warpina-ceaR for Suips, J.C. Cameron and 
W. Mills, Glasgow. 

25,044. Huss for Cycies, W. F. Taylor and G. J. Phil- 
pott, Croydon. 

25.045. Wrist Pap, G. H. H. Clement, Rhyl. 

25,046. Datvinc MecuanisM for MaNUMOTIVE MACHINES, 
W. J. and E. Freeman, London. 

25,047. Construction of BaBy-roips, T. W. Haycraft, 
London. 

25,048. Junction Boxss, G. H. Nisbett, Liverpool. 

25,049. Sizves, H. Gaehler, Liverpool. 

25,050. Tuses of Fugrt Economisers, F. W. Green, 
London. 

Amie, 


25,051. Evastic 
London. 

25,052. Caarn Drivinc VeLocipepes, W. Pilkington, 
C. T. Bishop, A. Brownsword, and A. Pilkington, 
Birmingham. 

25,053. Manuracrure of Bort_e Strorrgrs, F. Hawker, 
Birmingham. 

25,054. Horse-cottars, N. C. Lindsay and H. Stan- 
bridge, London. 

25,055. Pseumatic Tire Vatves, The Palmer Tire 
Limited, and A. J. Edmonds, London. 

25,056. PREPARING ARTISTIC PRintING SurFaces, H. 
Herkomer and H. T. Cox, London. 

25,057. ApsusTine Fanuiouts, C. E. Jackson and A. 
G. Tonks, London. 

25,058. Manuracture of Ion1rgzrovus Fusss, J. Watson, 
London. 

25,059. Tosacco Pirss, H. J. Stacey, London. 

25,060. PsrroLeum Enoines, G. W. Weatherhog, 
Lincoln. 

25,061. AxLE-Box with Batt Brearinos, La Société A. 
Belvallette et Cie., London. 


Mepicatep Pessary, I. 


25,062. Hor Prats for use with Gas Sroves, C. F. 
Clark, London. 

25,063. ANTI-rRICTION Berarincs, T. Rowland, 
London. 


25,064. Preumatic Tires, C. Stoldt, London. 

25,065. Roorrne Tries, C. Wicke, London. 

25,066. Varyine the SELr-INDUCTION of any ELECTRIC 
Apparatus, L. B, Atkiason, London. 

25,067. Mou.ps for the ManuractusE of GLasswARE, 
C. E. Blue, jun:, London. 

25,068. Wuexis for Traction Enoines, F. J. Burrell, 
London. 

25,069. Apparatus for Dryinec Bran, W. L. Wise.— 
(@. Davereo, Switzerland.) 

25,070. Gzarine for TanpgM Bicycigs, A. F. 8. Tat- 
ham, London. : 

25,071. Sotvent of Fatry Martrers, E. F. Okell, 
London. 

25,072. Macuines for Maxinc Hay, R. Maynard 
London. 

25,078. Hyprocutoric Acip, R. O. Lorenz, London. 

25,074. Propuctne Zoxc and Leap, R. O. renz, 
London, 

25,075. Repuction of Aromatic Nitro Bopizs, H. 
Loesnes, London. 

25,076. TeLEGRAPHIC TRANSMITTERS, A. J. Boult.—(C. 
Spiro, United States.) 

25,077. ManuracTuRiInc Printinc Puares, R. 8. 
Clouston, London. 

25,078. CarsponaTine Brgr, &., A. M. Hofmann, 
London. 

25,079. TeLecRaPHic TRANSMITTERS, A. J. Boult.—(C. 
Spiro, United States.) 

25,080. Separatine Metais by Exectric ACTION, 
T. T. Oliver, London. 

25,081. Hoxine and Riperne P oven, W. Polatsikh, 


London. 
25,082. Fire Atarms, A. J. Boult.—(&. Spiegel, M. 
Taussig, and I. Wolf, 
— VeLocipepEs, B. Willcox.—(7. J. Fernekess, 





taly. 
25,084. The Batt Preumatic Tire Vatve, H. Genese, 
mdon. 
25,085. Manuracture of Garters, F. G. Schutze, 


mdon. 
25,086. Brxpine Corn into Sueaves, A. C. Bamlett, 
London. 


27th December, 1894. 


25,087. Apparatus for SicNaLuinc, A. W. Abbott, 


ndon, 

25,088. An Automatic Door Cxossr, J. Potter, Bir- 
m m, 

25,089. — BreaD, &., A. H. Pidduck, Bir- 


m: m. 

25,090. Cycie Stegrine Lock, A. Spaul, Norwich. 

25,091. Dos Stocks for Currise Tareaps, ¥. Winn, 
Birmingham. 

25,092. Onze CrusHinc Macuines, T. Lees and W. 
Douglas, Glasgow. 

25,098. OpgNiNG GaTgs at Crossines, J. W. White, 
Liverpool. 

25,094. VomBING Fisrovus Susstances, 8. Hey.—(The 
American Compelator Company, United States.) 

= Macuinery Drivine-cuains, J. Andrew, 


iw. 
— Cuain WHELs for Cycies, P. Bergna, Sunder- 
and. 
25,097. Maxine Pirgz Joints, J. E. Rogers, Birming- 





m, 
25,098. DRAUGHTLEss VENTILATOR, &c., W. Birch, 
Sheffield. 





25,099. Prgumatic Tires for Cycizs, &c., H. O. Oddy, 
— Krveroscorgs, J. Anderton and A. Lomax, 


25,101. Gotr CLus Heap, C. W. M. Greenhill, Bridge- 
water. 


25,102. Propucine Desionson Fasaics, E. Knecht, Man- 
ches’ . 

7 Drove for Srong-curtine, J. and J. Weir, 

25,104. Hanpcurrs, L. W. G. Flyat and C. Coventry, 
og 

—_ LATE - SHEARING Macuines, &c, J. Crow, 


‘ow. 

25,106. Currine Cicanette Tusss, H. D. Fitzpatrick. 
—(J. B. L. Duployer, France.) 

25,107. Steam Generators, T. Bell, Glasgow. 

25,108. Pyeumatic Tires, H. J. Lawson, Margate. 

25,109. SauTtte Driver, A. Hood and A. Simpson, 
Midlothian. , 

25,110. Constructine Pomp Va.ves, T. William, jun., 
London. 


25,111. 
London. 
25,112 Apparatus for Turnino Music, W. J. Pitt, 


mdon. 

25,1138. Muuti-coLour Patino, W. 8. Angleman.— 
(7. W. Morrison, United — 

25,114. Iskinc Mecuanism, W. 8. Angelman.—{7. W. 
Morrison, United States ) 

25,115. TazatTinc Crreats, A. J. Boult.—(G. Ludwig 
and 0. Reineke, Germany.) 

25,116. CincucaR Kiruna Macnuine, G. A. Cart- 
wright, London. 

25,117. SELF - LUBRIcaTING Hyprauuic Vatvs, J. 

urran, London. 

25,118. Sasu Fastevers, L. C. Miller, London. 

25,119. Treatinc Sewace, T. Craig and A. E. Rapier, 
London. © 

— Szecurinc Broom Hanpies, H. Bate and F. 


OgnaMENTING WatcoH Cases, F. Ecaubert, 


g, London. 
25,121. Moutp Boarps for Piovens, 8. Salter, 
London. 


25,121. Mowsy Titts, C. Bauer, London. 

25,128. Foppsr MATERIAL, W. P. Thompson.—(2. B. R. 
von Poschinger, Germany ) 

25,124. Ksemtinc Macuinys, W. P. Thompson.—(W. 
Heidelmann, Germany ) 

25,125. Garnmanr Hooxs, W. P. Thompson.—(0. L. 
Mason and R. C. Cole, United States ) 

25,126. Vatves, J. P. Bark, Liverpool. 

25,127. Heating Freep Water, W. Goodbrand, Man- 
chester. 

25,128. Macuines for Dvgine, L. Weldon, London. 

25,129. Tarust Bearines for Suarrs, I. Corneliussen, 
London. 

25,180. Hyprocarson Burners, A. M. Clark.—(C. F. 
Cookerley, F. F. Schmidt, and W. Bailey, United 
States.) 

25,131. SupporTinc SasH Winpows, E. J. and V. W. 
Hill, London. 

25,132. Propuctnc Exuxcrricity, J. C. Dagoneau, 

mdon. 

— Kwives for Currie Bread, H. C. Needham, 
Loi 


mdon. 

25,184. Apparatus for Fruine Paper, H. P. Clement- 
son, London. 

25,135. Spgep Inpicator for Crores, A. L. Noel, 


London. 
25,126. Twistinc Spinpizes, H. H. Lake.—(P. Pozzi, 
I 


taly 

a VENETIAN Buiinps, C. Cederberg and H. Shute, 

mdon. 

25,188. Door Sprinos, J. Keene, London. 

25,139. Manuracture of Typz, H. H. Lake.—(C. 
Tamburini, Italy.) 

25,140. Norsg.ess Exuavust from Srezam ENGInEs, 
H. H. Lake.—(C. Liper, Germany.) 

25,141. Dssxs, G. E. Hawes, London. 

25,142. Supportine Exvecrric Conpuctors, H. Bremer, 


on. 

25,143. Car Coupiers, J. Somerville, London. 

25,144. Fituunc Lamps, J. W. Patterson and J. H. 
McRoberts, London. 

25,145. Ecxctrotytic Apparatus, J. C. Mewburn. 
—(La Socrété L’ Electrolyse, France.) 

25,146. Case for NewsPaPeRs or PamMpPHuets, J. J. 
Tambay, London. 

25,147. Cycizs, T. C. Dennison, London. 

25,148. Cire for Suspenpinec Trousers, R. A. Marriott, 


London. 
25,149. Time Stamps, E. P. Baird, London. 
25,150. Cuan Wueexs for Cyrcies, W. S. Simpson, 


ndon. 
a a Manvuracture of Expiosives, M. Reuland, 


on. 
25,152. Sirrinc Cement, O. H. Watson, W. Bartholo- 
mew, and W. Holden, London. 
25,153. Typewrrers, J.C. Fell.—(A. 7. Brown, United 
States.) 
25,154. Paper Douus, J. C. Fell.—(Z. C. Betzig, United 
States. 


25,155. ‘TYPEWRITERS, J. C. Fell.—( Wyckoff’, Seamans, 
and Benedict, United States.) 


25,156. TypoGRaPHic Printing Macuines, R. C. 
d, London. 

25,157. PREVENTING OVER-WINDING in Mrvgs, Baron 
M , London. 


25,158. CanRiaGE WueEeEts, 8. Pitt.—(&. & Renwick, 
United States ) 
25,159. Assistive SHORT-SIGHTED Persons, J. Nord, 


ndon. 
25,160. Sirk Sxein Hotpine Device, L. O. Smith, 


mdon. 
25,161. Communicatine to Train Orriciazs, G. E. L. 
Elliott, London. 
25,162. LeTTeR-PREss Printina, W. L. Hare, London. 
—— Rive for Masts, J. A. Rings and L. Zimmer, 
mdon. 
25,164. Batt Bearinos, E. Sachs, London. 
25,165. Mounpine of Tings, A. Weil and W. Prasse, 


ndon. 
= Device for Stretcuinc Wire, I. Barthou, 
Lon 


on. 
25,167. Fiusninc Apparatus, L. and J. Mackay, 
London. 


28th December, 1894. . 
25,168. SectionaL Tank Sewace Scueme, W. Bates, 
hertsey. 
= Decoration of Pottery Wakes, E. J. Holmes, 
Lo 


ndon. 
= The Rattway Fan Snow Remover, T. Hearn, 
ublin. 
25,171. BepsTgaps, Cuarrs, and Soras, J. G. Tremlett, 
Birmingham. 


25,172. ComBINATION Arr TrrEs, J. Aylward, Coventry. 

25,173. PRopucinc Ammonia from Coat, J. Meikle, 
Glasgow. 

25,174. Formation of Cyciinc Tracks, J. O. McQuone, 
Scarborough. 

25,175. Detonatine Toys, J. Gage, Liverpool. 

25,176. SHutTLE Guarps, Hartley and Ainsworth and 
J. Leeming, Manchester. 

25,177. Cement Titers, C. L. and G. CO. M. Liiders, 
Manchester. 

So Vatves for Water, 8S. H. Adams, 


or 

25,179. Connectinc RusBeR TirEs to WHEEL SPokss, 
F. Wilson, Manchester. 

— Lavatory Stanps, W. M. Campbell, Kirkin- 


0c! 
25,181. Spicor and Socxer Jornts for Pirzs, G. G. 
Rayner, Liverpoo! 
25,182. CrnpeR GuaRD, G. C. Thompson, St. Leonard’s- 


on-Sea. 
7. Hoxpine Carriace Winpows, J. C. Macalester, 


iw. 
25,184. Worm-wHeE. Curtine Apparatus, W. Morison, 
Glasgow. 
25,185. Wueets for Roap Ventcuzs, P. Fyfe, Glasgow. 
25,186. Bicycies, D. H. Dorsett, @ Ww. 
25,187. ADJUSTABLE ScREW MECHANISM 


for Vices, T. 
G. Shuttleworth, Sheffield. 





25,188. Parntour Game of Foorsatt, F. W. B. Southern, 
Newcastle-on-Tyne. 

25,189. Comsarep Mor and Bruen, A. G. Finfold, 

Bradford. 

25,190. GoLy Ciuss and Bais, A. H. M. Moreton, 
Bembridge, I. of W. 
25,191. Braces, J. J. Calcott, Bristol. 

25,192. Cawp.esticks, W. E. Marshall.—(A. 7. Sturgess, 


Spain.) 
25,108, Sroous for Wixpinc Yarn, H. and 8. Pam, 
Lon 


on. 

25,194. Pruvrine of WaterPnoor Faszics, 8. Weingott, 
Manchester. 

25,195. SappLE Manuracturg, A Lavy, London. 

25,196. Toy, K. H. Lloyd, London. 

25,197. Exrements of Exvecrric Batrznizs, G. Flatner, 


on. 

25,198. Goir-sconine Drax, H. V. Pears, Carshalton. 

25,199. Srups, J. Smith, London. 

25,200. CanTripass, C D. Abel. —(Deulsche Metall- 
patronenfabrik, Germany.) 

25,201. Box or Contamver for Rosin, J. E J. Bonn, 
London. 

25,202. Lirtine Jacks, 8. McClelland, Farnham, 

25,203. Gas Generators, E. Gearing, London. 

25,204. Switch CHairs for Raiways, A. G. Evans, 


25,205. Rotary Streamers, CO. Wandel, London. 
25,206. Paptocks. A. V. Linley, London. 
25,207. RalLway Foo-SIGNALLING APPaRaTvs, G. South, 


mdon. 

25,208. Cacsinc Guisss to ApHEeRE to Watts, E. 
Masquelier, London. 

25209. ArsusTaBLE Gymnastic Apparatus, J. J. 
Happel, London. ; 

25,210. Lockets, H. H. Lake.—(Flach, Mediansky, and 
Paltscho, Austria ) 

25,211. Rotary Esoines, H. H. Lake.—(L. Berthon, 
France.) 

25,212. Fasteninc Device, J. V. Ramsden, London. 

25,213. CoLouninc Maiters, H. E. Newton. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 

25,214. Cotourninc Matters, H. E. Newton. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany ) ss 

25,215. ELECTRICALLY - PROPELLED Venicier, H. C. 
Baker and H. Stone, Kansas City. 

25,216. StRinc Cramp for Instruments, H. W. Hafer 

and J. O. Love, Kansas City. 

25,217. Macuings for Comprne Coron, V. I. Feeny. 
—(La Société Alsacienne de Constructions Mécaniques, 
France.) 

25,218. Sounpinc Apparatus, E. T. Hughes.—(C. £. 
Kirtland, United States.) 

25,219. CIGARETTE-MakiING Macuinery, H. F. M. Le- 
maire, Logdon. 

25,220, Kiiws for Burnine Bricks, &c., W. Sercombe, 
London. é 

25,221. DyNAMO-ELECTRIC GENERATORS, L. B. Atkinson, 


mdon. 

25,222. Topacco Pires, A. E. Geleff, Lendon. 

7, Propucine Pore Carson, A. &chmile, 
mdon. 

25,224. Bzanines of Cycizs, T. Boyd, London. 

25,225. LeaTuer, G. Feith, London. 

25,226. Taps, A. J. Boult.—(W. Rothmann and C. 

Rammer, Germany.) 
25,227. Fans for VenTrLaTinc Mines, B. W. Waddle, 


mdon. 
25,228. Dies for Paessixc HorsesHozs, W. Inch, 
Lond: 


on. 

25,229. SargeTy-pins, E. Rodi, W. Weinenberger, and 
O. Kellner, London. 

25,230. Letrers or Sians, G. Groom, London. 

25,231. Evecrric Lamp Gavee, R. D. Radcliffe and C. 
L. Philips, London. 


29th December, 1894. 


25,232. Lawn Mowers, A. OC. Arter, Canterbury. 

25,233. Macuine for Spiitrine FirEwoop, 8, Bb. Joyce, 
Thetford. 

25,234. Wuxp Motor, W. Flux, jun., Southampton. 

25,235. Removinc Pen Nis3 from Howipers, W. E. 
Heys.—(M. Wolff, Germany ) 

25,286. Pickinc Motion for Looms, R. L. Hattersley 
and §. 8. Jackson, Bradford. - 

25,237. Doppy MecHanism of Looms, R. L. Hattersley 
and 8. 8. Jackson, Bradford. 

25,238. Rotts of WRincinc Macuines, J. D. Baddeley, 

Birmingham 


25,239. AUTOMATICALLY Licutine Gas, J. Henderson, 
Derb; 


rby. 

25,240. "Paps for Barres, T. Warsop, Nottingham. 

25,241. ENAMELLING MeTaL Giazinc Bars, K. B. and 
J. H. Podmore, Halifax. 

25,242. StarcH and Liven Goss, J. Hilton, Blackpool. 

25,243. CHURNING and WasHiInc Macuinz, O. Lewis, 
Ebenezer, near Carnavon. 

25,244. Gas and Om Motor Enornes, J. P. Lea, Bath. 

25,245. ConsTRUCTION of CyLINDERS, J. White, Glasgow. 

25,246. ATTACHMENT of PyguMaTic Tires to Rims, A. 
E. Sayer, Birmingham. 

25,247. Pressisc Roxuers for Spinninc Frames, T. 
Christie, Dundee. 

25,248. SHrpscraPers, G. E. Hughes, Wolverhampton, 

25,249. Lupricatine Sprxpies, W. Bodden and F,. 
Ashton, Manchester. 

25,250. Matrresses, G. A. Billington, Live 1. 

25,251. Construction, &c., of Roapways, The Paving 
Syndicate, Limited, C. Dewynter, and J. Atherton, 

di 


London. 
25,252. Seatinc of Stzam Borters, J. H. Williams, 
London. 


25,258. SasH-CORD FasTENER, W. Fowler, Glasgow. 
25,254. Fire-escare for Houses, &., A. Lawrence, 


Glasgow. 
“=. New CHeEmicat Frire-Licuter, J. C. Kissane, 
iw 


25,256. VERTICAL WATER-TUBE Borers, T. M. Welsh 
and A. and J. Inglis, Glasgow. 

25,257. Wet Gas Merers, W. J. Warner and W. Cowan, 
G 


iw. 
25,258. FEATHERING BLapEs of ScREW-PROPELLERS, W. 
P. Thompson.—(H. Brinkmann, Germany.) 
25,259. DownpRAUGHT Kins, W., J. W., and 8. Junes, 
London. 
25,260. Construction of Sips, 8. H. Bishop, London. 
25 261. Game or Puzzue, A. Windrow and G. H. Wilson, 
London. 
25,262. Ponts for Tramways, A. Morgan, London. 
25,268. Exectric CaLL BELL or ALaRUM, R. Rogg, 
London. 
25,264. ELxcrric or GaLvanic BaTrerizs, J. B. Torres, 


mdon. 
25,265. Wrincine, &c., Macuines, G. H. H. Garland, 
mdon. 
—_— New Buitprne Biock or Tor, T. Hoppert, 
Lon 


on, 

25,267. Crugts, D. F. Malézieux, sen., London. 
25,268. Inrants’ Foop Warmer, D. Reid, London. 
= Construction oF CeiLincs, O. F. Jonath, 


mdon. 

25,270. Sions for Liven Articuss, &c., L. Naundorf, 
London. 

25,271. Burron or Link Hous, M. H. Jackson, 


London. 

25,272. Comn-FREED Apparatus, R. T. and J. G. Glover, 
London. 

25,278. TOLUENESULPHO-CHLORIDES, H. Imray.—(P. 
Monnet, France ) 

25,274. Stoprerine Borrizs, L. M. G. J. Loustalot, 
London. 

25,275. Ien1tinc Gas in Enoines, I. and T. W. Cord- 
ingley, Trow . 

25,276. Steers for Corsets, J. Heilbrun.—(Zhe Actien- 
Gesellschart fiir Federstahl-Industrie, vorm. A. Hersch 
and Co., Germany.) 

25,277. Lock, J. Murdie, London. 

25,278. Ics VeLocipgpg, 8. Young, London. 

25,279. Tanks, P. R. J. Willis.—(H. N. Hill and W. H. 
Coots, United States ) 

25,280. Pii-Boxss, M. M. Dessau, London. 
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25,281. MourH-Harmonicons, A. R. Breinl, London. 
25,282. Reraintne Wixpows in Posrtion, J. Weldon, 


ig ere 
283. ps, L. ndon. 
25,284. Borner Furnaces, U. Bleier and J. Morath, 


London. 
25,285. Execrrican Stace Errscts, G. F. Kenyon and 
W. Reynolds, London. 
—. MBINATION PostaL WraprPer, J. H. Dalziel, 


on. 
25,287. ConveRTIBLE TaNDEM Bicyc ue, J. E. Beckwith, 
London. 
25,288. Muvers’ Sarety Lamp, P. Grandjean, London. 
25,289. Primary Batrery, V. Ludvigsen, London. 
— Mowrne and Reapine Macuinss, P. Pierce, 
on. 
25,291. Cummvgy Cowts, H. John, London. 
25,292. Locomotive Encines, 8. Geogh » London. 
—, Woopeys Heexs for Boors, L. warzhiiber, 


on. 
25,294. Typg-wriTInc Macuines, H. H. Lake.—({The 
Firm of Prinetti, Stucchi, and Co., ey 
25,295. }OMPOSITION for DestRUcTION 0! ILLOXERA, 


x dius, J. Aghion, and B. 
Naujal, France.) 
25,296, Stzam Generators, A. E. Jones, London. 


B3lst December, 1894. 


25,297. Varves, L. H. Green, Kent. 
25,298. Srzam Enornes, A. E. Narlian, Italy. 
25,299. Wispow Buirxp Firrines, T. Sumner, Lanca- 





25,300. Drivine Gear of VeLocirepes, J. O'Connor, 
Dublin. 


25,301. ADvERTISING, C. E. Campbell, London. 
25,302. Bortive-waTER Ketries, A. Chenhalls, jun., 


25,303. KNICKERBOCKER BREECHEs, G. W., W. G., and 
C. H. Batten, Southampton. 
25,304. ConstrUcTION of ScARBOROUGH TRUNK Locks, 
W. Wakelam, Willenhall. 
25.305. Camera Device, M. White and H. Kenn, 


yu 
25,306. Same, Bunes, or Equivalents, A. Paget, | 
Loughborough 


ug! e 
25,307. Pasomarso Roap Skate Frames, J. H. Wilson, 
Kirkcaldy. 
25,308. Motors, F. Walker, W. Birks, and H. Rylands, 
Nottingham. 
=. _Pyeumatic Trees for Venicies, C. Forcke, 


‘irming’ 5 
25,310. Frrrmves of Rarrway Carriaces, W. J. Riley, 
25,811. Propuction of Fisz Extracts, F. Sahlfeld, 
irmingham. 
25,312. Evecrric Arc Lamps, H. Hewitt and A. Casey, 
mdon. 
a 4 lee Tra-cup, E. C. Newby and E. Newby, 


25,314. Spiixt, T. Gross, Berlin. 
25,315. Cranes and Mortar Mixts, T. Whitaker, Man- 


— Srovarxa Wispow Sasues, E. F. Hutchins, 
— — Finpers for Cyrcies, G. P. Bartlett, 
25 —— and TuUNNELLING Macuing, W. Webber, 
— Sream Enoives and Pumps, H. M. Nicholls, 


on. 

25,320. CoLournrnc Banp for Press, A. E. Jewett, 
London. 

25,321. ABsTRACTING ANTIMONY from Org, H.R. Angel, 


on. 

25,322. Homocenrous Cast Inox, A. Lencauchez, 
London. 

25,323. Supports for VENETIAN Buinps, F. W. Grierson, 
ton. 

25 Snead TreaTMENT of Drymsc Oms, E. Andreoli, 


on. 

25,325. DisrstrGRators, F. Candy, London. 

— 4RGING Rocket Provecti.es, E. Turpin, 
mndon. 

25,327. Prosectits, E. Turpin, London. 

25,328. Lock-wut, A. A. Surplice and W. Farum, 


mdon. 

25,329. Gana Brusu for Parstina, S. A. Brookes, 
London. 

25,330. Sprayine Apparatus for L:quips, L. Rusden, 


on. 
25,331. Licutinc Devices, B. H. Pendleton, London. 
,332. Pressine Soap, W. L. Wise.—(F. D. Mellen and 
G. C. Beckwith, q 
“>. Oren Merat Recepracres, F. C. Busch, 


don. 
25,334. THRESHING Macuings, C. F. Goddard, London. 
25,335. Drymnc GRANULAR MaTerRiats, E. M. Cook, 
New York. 
25,336. PERAMBULATORS, MaIL-caRts, &c., P. Mathieson, 
London. 
25,387. SHzaRinG Iron, E. de Pass.—(J. 4. Vernet, 
France. 
25,888. CRANK-DRIVING CycLe Gear, &c., J. Livesey, 
London. 
25,339. SzcureR for Necktie Pixs, A. Wilken, Berlin. 
25,340. Compuctors for ELEecrricaL DrcomPosinc 
ree J. Leith and The Electro-Chemical Company, 
on. 





25,341. Brtiiarp TasBies, F. G. Hennigke, London. 

25,342. MITRE-sawine APPaRatvs, H. Hartmann, 

ndon. 

25,343. ManuractureE of Sopa, &c., H. von Miller and 
C. Opl, London. 

25,344. Sarety Device for Execrricat Circuits, W. 
C. Johnson and L. J. Steele, London. 

— Facrse Piates for Watts or Tizzs, J. Blume, 


on. 
25,346. Gove Banps, W. G. Jones, London. 
25,347. Manuracture of SHeer Merat Cramps, H. 
Wollheim, London. 
25,848. PorTaBLE and Co.LapsisLe Lirrers, C. F. 
, London. 
4 pe Liquips from Borruzs, R. Pelargus, 


on. 

25,850. Manvuracture of Stockinas, 8. Sills and J. E. 
Wood, London. 

25,851. PARALLEL-JAWED Pirers, H. H. Lake.—(The 
Casler-Alton Company, United States ) 

25,352. Rotary Grinpinc Macuing, R. D. Langley, 
London. 

25,353. Cusnions, J. Talbot, London. 

25,354. Hyprocarnon Motors for VeLocipzpes, G. 
Pedretti and R. C. Schiaretti, London. 

25,355. Derrick Apparatus, A. J. Carter, London. 

25,356. Manuracture of a Composirion of MATERIALS, 
R. Stone, London. 

25,357. Fotpine ATTACHMENT, P. R. J. Willis.—(M. J. 
Tobener, United States.) 

25,358. Grove Measures, W. G. Jones, London. 

25,359. Stairs of WHatesone, A. F. Spooner.—(P. 
Pulois, France.) 

a ps Cuests, F. 8. James.—(C. Toohey, United 


25,861. THERMOMETERS for L:qvor, C. W. H. Bullard, 
25,862, RENDERING Skins WaTERPROor, G. Bertin, 
ion. 

25,368. FLAME SpReapers for Lamps, C. F. A. Bagot, 

25,864. Winpow Catcues, E. 0. Read, London. 

25,365. Fotvinc Box or Basket, E. , London. 

25,366. Frrerroor Partitions, T. L. Banks, London. 

25,3867, Gas, F. Stroehmer and P. Fecht, London. 

25,868. SEPARATING Sats from So.vTions, C. Kellner, 
London. 

25,869. VENETIAN Biinps, R. W. Barker.—(E. K. Stove, 
Onited States. 

— Wuezts, J. G. Lorrain.—(T. B. Jeffrey, United 

tates 


25,871. Castinc GRANULAR MarerRiA.s, E. F. G. Ham- 
mond, Londen. 


lst January, 1895. 


. Prayinc Carps, W. E. Bennett, London. 

. Roxie Pens, G. T. Newberry, London. 

PEN-EXTRACTOR, H. A. Pertwee, London. 

Construction of Cycis, G. T: Porter, London. 

Stop Pars, H. McKee, London. 

A Fryine-macutng, R. F. Moore, Surrey. 

Stark Rops and their Fasrenines, R. M. Oates, 
on. 

8. ManuracTuRE of Batt-PoINTsD Harr-pins, C. 

Beaumont, Manchester. 
9. Opsntnc of Umsretias, E. F. H. Keane, 


rom 


Neo ee 


10. SOFTENING of Harp Water, W. Brothers, Man- 
ester. 
1l. AntisEptic AcEntT or Compounn, W. Brothers, Man- 


chester. 
12. ADVERTISING PLayine Carp, P. J. Jackson, New- 
castle-on- e. 


18. PorTABLE Skat for a Batu, H. Crane, jun , Bir- 
4, Fotpixa and Rocxine, &c., Bep-cnarr, W. Brock, 
Ww. 


15. GoLF Batts, J. H. Exley, Bradford. 
16. MerHop of Enricnine Coat Gas, 8. Schofield, 


Bradford. 

17. Conveyor for BARRELS and Packaags, G. L. James, 
Liverpool. 

18. Cuures for Recreative Purposes, A. B. Cruick- 
shank, London. 

19. Smokie Pipgs, W. Oades, Egham, Surrey. 

20. Ea Beater, J. Thropp, Birmingham. 

21. Harr Curters, F. H. Shaw, Birmingham. 

22. Construction of DeFLectors and REFLECTORS, T. 
Weir, Dublin. 

23. Icrne Liquip, T. B. Milner, Chesterfield. 

24. Enema Syrinces, J. H. Marston, Leicester. 

25. Macuines for CLeanine Grain, &c., J. 8. Cochran, 


verpoo 

26. Grit SmasH#R for Pouttry and Picgons, T. Cum- 

mings, a 

27. Srirrentne Heap Fett Coverines, W. Barber, 

| Manchester. 

S. — and Manciinc Macuines, R. Moore, 
Reighley. 

29. Sgats for Two-wHEELED Carts, J. G. Harrison, 
Birming! 

30. Erecrro-motors, J.C. Quinn and R. McDougall, 
Pendleton. 

31. ApuusTaLE Spranners, E. Towlson and OC. A. 
Gunton, Norwich. 

82. Merat Pcatss for Borers and Saips, J. H. 
Wanstall, Manchester. 

33. Frames for Forcruxe Fruit, C. H. Bennett, Man- 


r. 
34. ee Moron for Power Looms, J. Whittaker, 
ington. 
ennai Gear, S. Shiel, Swineford, Co. 
ayo. 

36. Convarme or Exrevatinc Devices, J. Higgin- 
bottom, Liverpool. 

37. Tract Hook without Tres or Sprinas, T. Mooney, 
Dublin. 


88. Opricat Lanterns, A. Hughes, London. 
39. CaBrveTs, Brackets, and Wosk Tas.es, R. Maule, 
Ww. 


jun., Glasgow. 
40. Printisc and Numperrmsc Macurves, D. Carlaw, 


Glasgow. 
41. Automatic Rattway Sienat and Enoine Brake, 
T. Hart, G Ww. 


42. TgLePHonic AppaRaTus for Muinina, M. Bins- 
wanger, London. 

43, Propuction of InsoLuBLE Azo CoLours, A. G. 

Brookes.—(E. Lauber and L, Caberti, Italy.) 

44, Cuarns for Gearina, C. J. Chubb, London. 

45. Cycizs, W. E. Partridge, Birmingham. 

46. Conveyors and Exevators, C. Hunt, Birminr- 


47. Diat for Surps’ Tetecrapus, W. H. Brodrick and 
J. L. Banks, London. 
48. Construction of Pyeumatic Tires, C. J. Parry, 


mdon. 
49. TransMiITTine Motion in VeLocipepes, A. Evrard. 
Liverpool. 
50. Scissors, D. Price, Liverpool. 
51. SappLe Support for Cycuigs, S. 8. Bromhead.— 
(B. Puybourdin, France.) 
52. Evecrric Licut Apparatus for Rattway Cars, W. 
Biddle, London. 
53. Trap for Rapsirs, W. Miller.—(P. H. Miller, New 
Zealand.) 
54. Sanrrary Pires, G. Chisholm, jun., G Ww. 
55. Drrvine Mecuanism for Cycizs, T. 8. James, 


London. 
56. Ecectric Cut-ovt, Siemens Bros. and Co., Limited. 
Messrs. Siemens and Halske, Germany.) 
57. Exzctric PorentiaL, J. Hopkinson, London. 
58. Manuracture of PLate and Suet Grass, N. M. 
Miller, London. 
59. Fasteners for Gioves, W. H. Rutty, London. 
60. Extectric Arc Lamps, W. Stevens, London. 
61. Avromatic Grease Lusricators, A. H. Wellsted, 
London. 
62. HarvesTinc Macuinery, W. Wilson and J. F. 


‘ps, ° 
68. Woopren Structures, A. J. Boult.—(S. L. Wiegand, 
United States.) 
64. Bozsiys, 8. W. Wardwell, jun., London. 
€5. Dyyamo BrusHes, The London Electric Wire 
Company and J. Willey, London. 
66. InpIcaTIna Fiow of Water in Pirss, E. J. White, 


on. 
67. Harn Cuirprers, G. F. and F. E. Stevens, London. 
68. Corsets, A. S. Black.—(J. Fisher, Switzerland.) 

69. CHAMBER Seat for CuILprReEN, W. A. E. Crombie, 


on. 
70. Composition for Forminc Movu.pines, W. A. E. 
Crombie, London. 
71. Looks, A. Desczyk, London. 
72. Cycizs, H. H. Watson, London. 
73. Extraction of Precious Metats from their Orgs, 
E. Fischer, E. Klein, and F. Mahlstedt, on. 
74. Topacco Prrgs, H. C. Latimer, London. 
75. FasTenine ARRANGEMENTS for Boots, E. J. Burnett, 


London. 
76. PewHo.pers, A. Fielitz, London. 
77. Fitters, A. A. Whitley, London. 
78. Macuine for Stamprna Goopvs, A. A. Whitley, 


London. 
79. Factnac Evecrro-mounTeD Biocks, J. Manning, 
London. 


80. Nosgsaas, J, F. Hemmings. London. 

81. PcLverisinc Macnwves, J. Holman, London. 

82. Winprixc Mecuanism for Crocus, C. Arnold, 
London. 

83. Kerrie for the Re.tier of Broncairis, A. Gill, 


London. 

84. Fixrvc OrnamMentaL Tiizs, F. W. Marriott, 
London. 

85. Uriyisine the Heat from Cuimneys, E. Prew, 
London. 


86. Dicorsa Potatozs, P. R. J. Willis.—(£. M. Locke, 
United States.) 

87. Heatine Fuat Inons, P. RB. J. Willis.—(4A J. Myers, 

Onited Btates ) ad 

. Borruina Apparatus, A. J. Boult.—(Lu Société 
Gucrét Freres, France.) 

89. Packina for Steam Macuinery, P. Hulburd, 


mdon. 

90. Necktizs, W. Willeringhaus.(F. Vogelsuny, 

Germany. 

. eens for Puniryinc Waren, W. J. Baker, 
r ; 


92. DeracuaBLe Mup-ovarp Sravs for Cycies, J. 

Fletcher, London. 

93. Tospacco Pirzs, G. H. Thomson, London. 

94. Reresstnc Horse’s Pore Cnanys, H. A. W. 
Middleditch, Suseex. 

95. Brake Apparatus for Venicies, H. A. W. Middle- 

ditch, Sussex. 


2nd Junuury, 1895. 





25,372. Srzam Generators, F. H. Oheesewright, 


97. Screw-pown Tap, F. 0. Armstrong, London. 

98. SeMaPHORE SieNAL- ARMS, J. Whitehead, Bir- 
mingham. 

~~ DovBLE-TRAPPED GuLLEYs, W. Warner, Notting- 


am. 
100. Mop Wrincer, R. Hetherington, Newcastle-on- 


e. 
101. Hemp Sprnninc-macuines, D, Lister and 8. 
Serabski, Liverpool. 
102, earn for Cycugs, &c, J. G. Jonces, 
ndon, 
103. Rims of Wuexxs, L. E. Wood, T. B. Davis, and A. 
Mawson, Birmingham. 
104. Rerorts or Furnaces, J. A. Yeadon and W. Adgie, 


eds. 

105. VecrTasLe Matter, 8. Hey.—(7The BE. J. Roch: 
Green Cutter Company, United States ) 

106. Primary Barrenizs, BE. M. Levetus, H. Levetus, 
and W. Rowbotham, Birming 

107. Primary Batrerigs, FE. M. and H. Levetus and 
W. Rowbotham, Birmingham. 

108. Continuous Fraine Kins, J, Osman, Exmouth. 

109. Cyotz, &c., Batt Brarinas, H. M. Cocksedge, 
London. 

110. Macuryne for Raisinc Liqurps, W. T. Foulkes, 
Birmingham. 

111. Manuracture of Boots, &c, F. W. 8. Clarke, 
Leicester. 

112. Sprynine Macuinery, J. Clayton and D. Clayton, 
Bradford. 

113. Dancer Signat Apparatus, R, Coates and J. 
Landells, North Shields. 

114. Sicnat Arm, J. Landells and R. Coates, North 
Shields. 

115. Macuingry for Grinpine Toors, T. A. York, 
Wolverhampton. 

116. Preventine DiscoLouration of Terra Corrta, CO. 
Pryce, Ruabon. 

117. Beps for Invatips, G. Payne, J. Scott, and D. L. 
Hill, Liverpool. 

118. InstRuMENT for Cortina Hair, O, A. Smith, 


mdon, 
119. TREATMENT of Fiprous MATERIALS, L. Frotscher, 
mdon. 

120. IncanpEsceNcE Bopigs for Lamps, P. Cannell- 
Bunn, London. 

121. CasH-REGISTERING APPARATUS, CO. Bradbury.—(F. 
Trinks, Germany.) 

122. Buinp Rovers, J. M. Atkinson, London. 

123. Brooms, C. Tye, London. 

124. Distance Inpicator for Cycuists, W. Clarke, 
London. 

125. Macuine for DispLaying ADVERTISEMENTS, H. 
Watkins, London. 

126. Houper for CigaReTTes and Cigars, W. Gumbley, 
London. 

127. Drawtno Instrument, L. Picard, London. 

128, Fasric for Daryine Mareriazs, J. H. 8. Russell, 
London. 

129. Exrractine Sutpuur, &c, R. Tervet, jun., 
London. 

130. Furnace Bars, F. and T. Varty and H. 8. Robin- 


son, on. 
131. ic sg Soap-HOLDER, F. Kendall and T. Coulson, 
mdon. 


132. Toots for Maxine Touses, 8. 8. Lloyd and W. J. 
Geary, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 


529,453. Process or MaNuractuRING Gas, 
Lorois, Nantes, France —Filed May 23rd, 1894. 
Claim.—(1) The improved process of making com- 
bustible gas which consists in passing superheated 
air in contact with carbonaceous fuel at an exceedingly 
high temperature, and while under a 
pressure of three kilegrammes or upward per square 
centimetre, substantially as and to the effect speci- 
fied. (2) The improved precess of making com- 
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bustible gas which consists in passing superheated 
air and superheated steam together in contact with 
ignited catbennesous fuel at an exceedingly high 
tem: ture, and while maintained under a pressure 
of eee kilogrammes or upward per square centi- 
metre, substantially as and to the effect specified. 


529,545. Direct-actine Enorne, C. P. Deane, Spring- 
Jjield.—Filed July 9th, 1894. 

Claim.—In a acting engine, wherein the 

power is applied directly to the load, the main steam 

cylinder having induction and eduction ports, a piston 


in said main cylinder adapted to close the eduction 


629,545] 





ports at fixed points in its stroke, and an auxiliary 
ducti ¢ ting with the main educti 


1d tervals, 


—$—— 


529,551. Macnrtne ror Srrercutne Bap Saws, Wy. 
Hollingsworth and J. Korbel, San Francisco, Cal.— 
Filed 0) stand me ates : 

Claim.—(1 saw stretching device, consi 

of rollers adapted to rotate in contact upon pes | 

sides of the saw blade when the latter is ed 

between them, said rollers being crowned gs the 
centre with the crowning surface depressed at 
(2) A device for stretching Tend saws, 


([§2355i] 





consisting of rollers mounted upon arbors and having 
alternate crowned and depressed surfaces which meet 
each other u opposite sides of the saw blade when 
the latter sed between them, mechanism 
whereby said rollers are rotated in opposition to each 
other, and elastic feed discs fixed upon the arbors 
adjacent to the rollers and adapted to grasp the saw 
blade. 


529,580, Apparatus ror Hotpinc Enps OF AND 
Crosino Crevasses, W. Baptist, New Orleans, La. 
—Filed July 18th, 1894. 

Claim.—(1) In an apparatus of the character de- 
scribed, the combination with a flexible screen or 
matting, of a chain secured along the edge thercof, 
and means for placing said screen so weighted over 
the broken end of the levee, and of holding it in 
‘position, substantially as and for the pu es de- 
cri (2) In an apparatus of the character described, 
the combination, with a flexible screen or matting, of 
& chain secured along the edge thereof, and heavy 
wedges also secured to the said edge of the screen, and 





means for placing said screen so weighted over the 
broken end of the levee and holding it in position, 
substantially as and for the purposes described. (3) 
In an apparatus of the character described, the com- 
bination, with a flexible screen or mattir g, of a chain 
eecured along the edge thereof,2nd a beam sharpened 
at one end and attached near said sharpered end t» 
said chain or to the screen, with means fur pushing 
said beam and the screen connected thereto over the 
broken end of the levee, and then tilting said beam, 
substantially as and for the purposes described. 


529,597. Mxtuop or Makino TusULAR ARTICLES, 
C. T. Cayley and R. 8. Courtman, London, England. 
—Filed August 25th, 1892. 

Claim.—The process herein set forth for the manu- 
facture of tubular vessels, consisting in hollowing 
out or initiating a tubular formation in a block ot 
metal, hot-drawing the said block of metal through 
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dies of successively diminishing size while in a suit- 
ably plastic condition, pick’ and then cold-drawing 
the same, closing one end of the blank, 
and partially closing the other end of the blan 
form a neck having a valve opening, substantially as 
described. 


529,634, Power Hammer, J. B. Sireency and R W. 
Laird, St. Johnsbury, Vt —Filed March 8rd, 1894. 
Claim.—(1) A power hammer, comprising a tilting 
helve split at its front end, a reciprocating head 
arranged adjacent to the helve and provided with a 
recess having curved upper and lower walls, a pair of 
binding blocks in the recess, and a spring held in the 
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port and adap be completely closed by the piston 
at a determinate point in its stroke, combined with 
means to regulate such point of closure by altering 
the position of its cut-off edge, substantially as 
described. 


529,559. Exvecrric Circuit, J. W. Marsh, Pittsburg, 
Pa.—Filed April 10th, 1894. : 
Claim.—Q) An insulated anti-induction" electric 
circuit, consisting of a pair of spirally twisted con- 
ductors separated by a waterproof insulation and by 
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a non-waterproof insulation of lower specific induc- 
tive capacity, said waterproof insulation consisting of 
a covering of one conductor, and said non-water proof 
insulation consisting of a covering of the other con- 
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96, Puotocraruic Osmeras, H, F. Christio, Halifax. 





ductor, substantially as described. 





split end of the helve and projecting between the 
bindin blocks, substantiallyfas described. (2) A 
power bceaeer comprising a tilting helvo, a recipro- 
ons head arranged adjacent to the hel 

vided with a recess having curved upper and lower 
walls, a pair of yielding binding blocks in the recess 
and a spring secured to the helve and projecting 
between the binding blocks, substantially as described. 








Epps's Cocoa.—GRATEFUL AND Comrortine.—‘' B 

a thorough knowledge of the natural laws whic 

overn the operations of digestion and nutrition, and 
4 a careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors bills.”—Civil 
Service pen tay a simply — water or 
milk. Sold in packets, y ’ 
“James Epps “sp Co, Homeopathic Chemists, 
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THE SIMPLON TUNNEL. 
No. III, 

Ventilation after completion.—The ventilation of a 
single-line tunnel more than twelve miles long, cannot be 
allowed to depend entirely on variations of atmospheric 
pressure ; though in the longest existing tunnels these are 
considered sufficient to establish currents and to change 
the air. It might occasionally happen that natural 
ventilation ceased completely, and consequently all the 
smoke from the trains would collect in the tunnels and 
might vitiate the air very seriously. Consequently, it is 
necessary to arrange for artificial ventilation at the 
Simplon Tunnel. 

(15) Products of combustion and their effects on the 
air.—In burning coal, several gases are produced which 
are injurious to health, when they are mixed in any 
quantity with atmospheric air. Of these deleterious 
gases, carbonic acid is by far the most important, as, 
compared with it, the other products of combustion 
exist in comparatively small quantities. Of the others 
which are formed, there are only two which can have a 
pernicious effect—carboniec oxide and sulphurous acid. 
According to Rubner, there is no bad effect from breath- 
ing air containing 0 02 per cent. of carbonic oxide; and 
Gruber gives 0°05 per cent, as the probable limit at which 
this gas becomes pernicious. With good combustion, 
only one volume of CO should be formed for 100 parts of 
CO,, so that when the air contained 1 per cent. of car- 
bonic acid, there should only be 0°01 per cent. of carbonic 
oxide present, or one-fifth of the lowest quantity con- 
sidered injurious. Sulphurous acid is still less important. 
Supposing that the coal used in the locomotives contained 
as much as 2 tg cent. of sulphur, the proportion of SO, 
to CO, would be about one to a hundred; thus 1 per 
cent. of CO, would give 0°01 per cent. of SO,, a quantity 
not worthy of consideration. To this may be added that 
as the air of tunnels is always humid, the sulphurous 
acid is rapidly oxidised and precipitated on the walls. 

According to Professor Rubner, V. Pettenkofer, and 
other authorities, human beings lose consciousness and 
die almost immediately in air containing 30 per cent. of 
carbonic acid; but minute quantities, such as usually 
exist in atmospheric air, have no ill effects, and it was 
proved at the construction of the Gothard Tunnel that 
men could not only exist for hours, but work hard, in air 
containing 1 per cent. of carbonic acid. In English coal 
mines Angus Smith gives 0°785 per cent. as the medium, 
and 2°73 per cent. as the maximum which he found in a 
large number of investigations. The general opinion 
seems to be that air containing not more than 1 per cent. 
may be considered quite fit to breathe, and that air which 
contains a greater quantity may be breathed with im- 
punity during several hours. It must be noted that this 
only refers to pure carbonic acid. In works on ventila- 
tion a limit varying between 1 and 3 per mil is usually 
considered the point beyond which the air of rooms or 
workshops cannot be vitiated without becoming un- 
healthy. But in these cases the air is vitiated not by the 
carbonic acid, but by impalpable and imponderable 
exhalations, whose proportion and chemical constitution 
are equally unknown. It is only by their toxic effects 
that their presence is known, but it is found that they 
are exhaled proportionately with carbonic acid. It is 
not, therefore, that more than 3 per mil of carbonic 
acid is deleterious, but that, when given off by 
human beings, it shows that other and more 
noxious substances are present in an excessive quantity. 
In a tunnel the carbonic acid is caused by the com- 
bustion of coal and not by human breath. If there 
should be 100 platelayers employed, each exhaling 
1 cubic foot of carbonic acid per hour, this, diluted by 
the 1750 cubic feet of air forced in every second by the 
fans, would not make one-twentieth of the proportion 
which could be considered harmful. This may therefore 
be disregarded, and the carbonic acid caused by combus- 
tion be the only consideration. This being the case, 
1 per cent. is perfectly safe, and even 2 or 3 per cent. for 
short spaces of time—a quarter to half an hour—would 
do no harm. 

(16) Different methods of ventilation and appliances 
to be used.—When the tunnel is at work, the same 
apparatus will be used for ventilation as during construc- 
tion. At each end of the tunnel there will be two fans, 
which can either draw air from, or force air into the 
tunnel; and can either work separately or together. 
When working together, they can either be coupled in 
quantity or in tension. Thus, each fan can give 1750 
cubic feet of air per second at a pressure of 9fin. water ; 
therefore, when coupled in quantity, the two fans will 
give 3500 cubic feet; but when coupled in tension the 
supply will be 1750 cubic feet, at a pressure equal to 
194in. water. There are three different manners in which 
the ventilation can be carried out. Firstly, air can be 
passed through the parallel heading into the tunnel, 
in the same way as during construction. Secondly, 
1750 cubic feet of air can be forced into the 
north end of the tunnel, and pass through it from end to 
end. Thirdly, the ventilation can be done in the opposite 
direction, from south to north. The first of these 
methods can only be adopted whilst No. I. tunnel is 
alone being worked. Directly No. II. is finished and 
open to traffic, trains will only go through it from south to 
north, whilst No. I. will only be used by those proceeding 
from north to south. It will, therefore, be necessary to 
ventilate each of these tunnels separately, either by the 
second or third method. After due consideration, it has 
been decided that the following arrangements shall be 
adopted :—(1) As long as only No. I. tunnel is open to 
traffic, 1750 cubic feet of air shall be introduced into the 
north end per second, and the entrance at that end shall 
be closed by a door; (2) when the traflic passes through 
both tunnels 1750 cubic feet of air per second will be 
forced into the northern end of No. I., and the same 
quantity into the southern end of No. II., consequently 
the column of air in each tunnel will travel in the same 
direction as the trains. There will be doors at the 


northern end of tunnel I. and the southern end of 
tunnel II. It is from reasons of economy that it has 
been decided to ventilate in the same direction that the 
trains trayel. It may be seen, even in short tunnels, that 
the trains which pass through, draw a considerable 
quantity of air after them; so that, by forcing air after 
the train at a greater speed than it would otherwise 
travel, the fan returns to the train the work done in 
pushing the air before it. This represents a saving in 
fuel which is the more marked in proportion as the speed 
of the trains increases. 

The report then gives calculations to show that a 
pressure of 2}in. water is sufficient to force the required 
quantity of air through the tunnel, after taking the 
friction of the sides into account. It was shown that 
the power of the fans used during construction was much 
greater than this; so that they will be ample for ventila- 
tion after completion. There will be two fans and two 
turbines at each end, but it will only be necessary to 
use one. Even if the whole of the machinery at one end 
of the tunnel had to be stopped, the regular ventilation 
could be kept up from the other end. If, for example, 
the power-house at the northern end only were in work- 
ing order, one fan would force air into tunnel No. L., 
whilst the other aspired it from No. II. 

(17) Nowious gas produced by locomotives passing 
through the tunnel.—From a series of experiments, the 
company have found that besides other gases, one pound 
of coal, when completely burnt, produces twenty-six 
cubic feet of carbonic acid. On this figure they have 
based a series of calculations to ascertain the quantity 
produced by each train—express, ordinary, or goods ; 
and going from south to north, or from north to south. 
They then apply the results of these calculations to the 
different conditions under which the tunnels may be 
worked. Firstly, when one tunnel only is open for traffic. 
Here they take as maximum a daily service of 4 
express trains, 8 ordinary, and 36 goods trains—or a total 
of 48, 24 each way. On this they find that the greatest 
excess of carbonic acid over that ordinarily contained 
in the atmosphere, may amount to an average of 4 per 
mil in the southern half of the tunnel, and may reach 
8 per mil near the south end. When both tunnels are 
being used, and each one ventilated in the direction in 
which the trains travel, the air will become more im- 
pure in tunnel II. than in tunnel I. But under the 
supposition that a goods train enters this tunnel every 
thirty-five minutes, the excess of carbonic acid in the 
air, which will be at its worst near the northern end, 
will only be about 9 per mil. It is therefore safe to 
assume that never, under any circumstances or in any 
part of either tunnel, can it reach the limit of 1 per cent. 
According to the Bauzeitung of September 8rd, 1893, 
there were 16,246 trains which passed through the 
Gothard Tunnel in 1892, and this makes an average of 
44 trains per day, though the present time-bill shows 
57 per twenty-four hours. Considering the quantity of air 
in the tunnel, these trains will have regularly produced 
about 3 per cent. of carbonic acid. From a report by the 
Chief Engineer, Mr. Bechtle, published in the Bauzeitung 
of February 22nd, 1890, it appears that the whole mass 
of air in the tunnel remains motionless for twelve hours 
at a stretch, and that it puts itself in movement very 
slowly. During the period of immobility, it is quite 
possible that the excess of carbonic acid may amount to 
1} per cent.; and before the column of vitiated air had 
quitted the tunnel the proportion would probably have 
increased to 2 or 2$ per cent. Notwithstanding this, 
there have never been any serious complaints about the 
composition of the air in the Gothard Tunnel. 


REPORT OF THE CONSULTING ENGINEERS, NAMED BY THE 
Swiss FEDERAL CounciL. 

Messrs. G. Colombo, Francis Fox, and C. J. Wagner were 
requested by the Swiss Governmentto examine the project 
for constructing the Simplon Tunnel, and to answer a set of 
twelve questions relating to the work. They were 
appointed on the 27th of last April, and furnished with 
copies of all plans, reports, and documents, relating to 
the work, including the contract dated September 20th, 
1893, between the management of the Jura-Simplon Rail- 
way and the contractors for the tunnel. They commenced 
their investigations by being present at the trials of the 
Brandt’s rock-drills, and of the fans. These trials were 
made at the works of Messrs. Sulzer Brothers, at Winter- 
thur, on the 4th of June, and at their conclusion the 
experts visited the site of the proposed tunnel. 

The engineers’ report is divided into four sections— 
construction, ventilation, working after completion, and 
miscellaneous. In it they refer to the drawings reproduced 
on pages 1 and 2 of January 4th, and page 25 of January 
llth. The following are the questions they were asked 
to answer, together with a summary of their replies. 

‘I. Construction.—(1) Are the machinery and appli- 
ances described in the company’s report sufficient, and will 
there be adequate hydraulic power at their disposal ? 

Both areamplysufiicient. It will always be easy to obtain 
the requisite amount of power, both for construction and 
working, on account of the large number of rivers and 
streams in the vicinity, some of which yield large quan- 
tities of water. Besides this, the low altitude of the ends 
of the tunnel allows for very considerable falls. If at any 
future time further power should be required, the exist- 
ing water supply can be used with a higher fall. Besides 
this, there are at both ends sources which, according to 
the present project, it is not proposed to utilise. On the 
north side, allowing for an effective force of 75 per cent., 
we have :—The Massa, minimum 93 gallons per second, 
with 1640ft. available head = 2100-horse power; the 
Saltine, minimum 110 gallons per second, with 164ft. 
available head = 250-horse power; and the Ganter, 
minimum 385 gallons per second, with 1640ft. available 
head = 800-horse power. On the south side the Cairasca, 
with a minimum of 132 gallons per second, and an avail- 
able fall of 656ft., can at 75 per cent. produce 1200-horse 
power. In the project it is only proposed to utilise 





3C0-horse power of this, so that there remains a reserve 








of 900-horse power on the south. Moreover there 
will be the steam engines in reserve, capable of furnish- 
ing 180-horse power on the north, and 225 -horse 
power on the south. For the Arlberg Tunnel they 
only had one steam engine at Langen; it was of 
80-horse power, but could be worked up to 100-horse power. 
We also wish to call attention to the following points. 
On the north side we can only agree with the project for 
bringing water under pressure to the tunnel by the bore- 
hole at Bérisal, under the condition that the water shall 
be conveyed down this hole in a pipe which is capable of 
withstanding pressure. Considering the high pressure of 
this water this precaution seems necessary, both for the 
useful effect of the work and for safety during construction ; 
as well as for the preservation of the masonry near the 
lower end of the bore-hole. As it is to be presumed that 
the bore-hole will bring with it into the tunnel water 
which it will meet in the interior; we recommend that it 
should not be driven exactly over the tunnel, nor over the 
parallel heading—tunnel II.—but on one side. During 
the second period it is desirable that the daily progress 
should be greater than that estimated in the scheme of 
work attached to the contract, so that the contractors 
may not be obliged to press on the work in the headings 
too much towards the end. According to the observa- 
tions we were able to make when visiting the 
site of the two ends of the tunnel, it would seem 
difficult to find sand suitable for building. It 
would therefore be well to consider at once as to the 
advisability of putting up stone-breakers, so as to make 
sand with good gneiss. The experts approve of the 
sanitary arrangements which have been made, but con- 
sider that all workmen should be medically examined, 
both before being engaged and at regular intervals. They 
also recommend very minute inspection of the workmen’s 
dwellings, beds, and food. 

(2) Is the cross section of a single-line tunnel to the 
dimensions given a suitable one, or should it be changed, 
either on account of the requirements of ventilation, or in 
view of the possibility of repairs having to be carried out 
in the interior of the tunnel ? 

The cross section is of suitable dimensions, taking 
both ventilation and repairs into consideration. The 
headway shown in the designs is sufficient for the 
purpose of ventilation, by methods which will be 
discussed further on. With regard to the second 
question, taking into consideration the clauses of 
the contract which refer to good workmanship in the 
tunnel masonry, and the long period for which the 
contractors have to guarantee their work, nothing is 
likely to happen which can damage the masonry in the 
future, unless, perhaps, it should be caused by the com- 
position of the water that may filter through the soil. 
But, even if this should occur, there will be sufficient 
free space to allow for rebuilding. By using iron centering 
there will remain headway enough for the trains, and 
rebuilding could be carried on inside the tunnel by lessen- 
ing the traffic. In the long tunnels, which have till now 
been made for two lines of rails, it has always been 
necessary to consider the possibility of one of these lines 
being rendered useless. This would cause a much more 
serious disturbance of the traffic than having to limit it in 
a single line tunnel. If anything should happen rendering 
it necessary to reduce the sectional area to such an 
extent that reconstruction from the interior became 
difficult, this work cau be done from outside the peri- 
phery, as practical examples have proved. Bench marks 
should be placed along the walls to fix the position of the 
centre of the track with regard to the side of the tunnel, 
and the position of the principal points should be 
measured periodically. 

(3) Is the distance of 56ft. between the centre lines of 
the two parallel tunnels sufficient ? 

The distance of 56ft. is sufficient; because, as 
it may be seen by the geological strata on the 
longitudinal section, the beds of rock usually run 
in a direction which is almost at right angles to the 
axis of thetunnel. Tor this reason, the two excavations 
can have no prejudicial effect on one another, even if the 
rocks which are being traversed are placed unfavourably, 
provided that necessary precautions are taken when the 
headings are opened out. 

(4) Can all the arrangements made for the progress of 
the work, such as position of working faces, machine 
drilling, progress of headings, transports, &c., be accepted 
without modification ? 

The proposed procedure can be adopted almost 
without modification. In a tunnel of such consider- 
able length, hydraulic transmission is always to be 
preferred to any other system, because the loss 
of power is less with this than with other systems, 
and because by its means sufficient force can be trans- 
mitted to drive the rock-drills at full speed through 
Antigorio gneiss, which is the hardestrockin the Simplon. 
Brandt’s system of rotary perforation with hydraulic 
transmission is in this case considered preferable to 
any other system. The experiments made at Winterthur 
with the newest type of Brandt rock-drill on Antigorio 
gneiss showed that the rate of progress on which the 
contractors reckon was realisable. A hole 2jin. dia- 
meter was drilled to a depth of 40in. in twelve to twenty- 
five minutes; and this is equivalent to 2} hours per 
attack, and an average progress of 19ft. 3in. per day. On 
account of the favourable position of the geological strata 
with regard tothe axis of the tunnel, there is no doubt 
about being able to work the rock-drills in the headings 
without difficulty. It will only be in quite exceptional 
cases that it may be necessary to timber the advance 
headings immediately. With regard to the arrangement 
and distance apart’of the working faces, we recom- 
mend that the ‘work should be arranged according 
to the English systéin ; but with this modification, that 
wherever timbering should become necessary, it should 
be done by means of isolated trusses, i.¢., independent of 
the masoury which has just been constructed. We donot 
think that it would be advisable to apply partially the 
Belgian system for the excavation, and for building the 
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manponty, because there would be no advantage in ea | 
so; and working on two different systems at once woul 

be liable to cause confusion. To facilitate as much as 
possible both ventilation and carriage, the length of the 
po tad headings and their distance apart should be 
reduced as much as possible from the end of the second 
mile. With regard to the movement of trains in heading 
II., it would be’ advisable to make one change. When 
the locomotives employed for haulage enter by 
this heading, which also serves for ventilation, 
they should come in with sufficient boiler pressure 
to take them out again without having to make up the 
fire whilst they are in the tunnel. But when the heading 
is about five miles long, and the round journey conse- 
— ten miles, this will be impossible. It will there- 
ore be necessary to keep open a connection between the 
track in the heading and that in the finished part of 
tunnel No. I., at the distance which experience shows to 
be requisite. The engine can then be shunted through 
into ‘the finished part of the tunnel, and there get up 
steam; after which it can be shunted back into the 
heading to continue its work. This will prevent the air 
intended for the ventilation of the workings from being 
vitiated by the gas from the locomotives, and this we 
consider to be very important. 

(5) Can the estimates of expenditure be considered as 
sufficient ? 

The different sums set down in the estimate 
may, taken together, be considered as sufficient. For 
outside work at northern and southern ends, £280,000 
has been allowed. At the Arlberg Tunnel, which is 6 miles 
640 ds long, the cost of outside work, including all 
alias, water conduits, and machinery was £150,577. 
At Arlberg, everything connected with transport, sani- 
tary arrangements, or electric lighting, was the property 
of the contractors, and the cost of these appliances had 
to be included in the prices paid for different classes of 
work in the tunnel. By clause 3 of the Simplon con- 
tract, it is stipulated that all these shall become the 
property of the railway company, so they have to be 
included with the fixtures. Taking the actual expendi- 
ture at Arlberg as a basis, the extra expenditure for 
rolling stock at Simplon may be estimated as :—Six 
locomotives at £470 each, £2820; two running sheds at 
£140 each, £280; 160 trucks at £25 each, £4000; total, 
£7100. The length of track in the tunnel, and in gallery 
No. II., will be about 43,750 yards. To this must be added 
2200 yards for one hundred passing places, 10,940 yards 
for approaches, and lines to power houses, &c., and 550 
yards for various branches; a total of 57,440 yards. 
Supposing that 26 Ib. rails are used, as at Arlberg, this 
will cost at 10s. per yard run, £28,720. Add 100 points 
and crossings at £44 each, £4400; and £88 for eight 
turntables at £11, giving a total of £33,208. The ex- 
penditure for baths, hospital, restaurant, &c., at Arlberg 
was £1364. Supposing that double this outlay will be 
required at each end of the Simplon Tunnel, we have 
£5456. For the electric lighting and telephones we have 
assumed a round sum of £5200; and we estimate for 
sundry expenditure—Dynamite stores and heating appa- 
ratus, £1080; six cranes for loading stone, £988; stone 
breakers and mortar mills, £700; spare drilling machines 
and all necessary duplicates, as well as tools, both in use 
and in reserve, £6218; total, £8986. These various 
items added together come in round figures to £60,000. 
Add this to the Arlberg expenditure of £150,577, and 
we have £210,577. According to these calculations, 
there would remain a sum of less than £70,000, for the 
increased size of the power works at Simplon, for the 
extra expenditure on the water conduits, for the cooling 
apparatus in the tunnel, and for other unforeseen outlays. 
This seems to us so small that we are justified in 
believing that the expenditure of £60,000, which the con. 
tractors will have to incur, is not included in the 
£280,000. But this will cause no increase in the total 
cost; because, as we shall see, the prices for excavation 
have been proportionately increased. 

In examining the schedule of prices on which the 
monthly payments will be based, we find that for the 
headings, the prices are, on an average, those usually paid 
at present. For finishing the excavation, and making 
the channel for draining the first tunnel, we find that 
the average cost of a cubic yard of excavation is 21s. 
This is assuming that the different sections of 
masonry for lining the tunnel, as shown on Fig. 3, will 
be used in the proportion computed by the contractors in 
the estimate which they have based on the longitudinal 
geological section, excepting that we have everywhere 
assumed that type 2 will be substituted for type 1. This 
average gee is too high, because it includes the greater 
part of the constructions which have already been valued 
at £60,000. To be accurate, this sum should be added to 
the cost of outside work and deducted from the charges 
for excavation. But in order to avoid any alteration in 
the contract prices, we consider that they may be accepted 
as they stand, it being understood that the expenditure 
which this £60,000 is to cover is included in the series 
of prices for work done inside the tunnel. In consider- 
ing the masonry work, we have taken type 2 (See 
B, Fig. 3, page 2, January 4th) as the minimum 
section. This was stated above, when referring 
to excavation. It will only be during construc- 
tion that it will be possible to find out whether 
type 1 can be used anywhere. We find that the average 
price is 24s. 6d. per cubic yard for the masonry in the 
sides, and 36s. 9d. for that in the arches. As the con- 
tractors may possibly be obliged to use in some places 
heavier sections than they now contemplate, these prices 
seem to be low; but taking local conditions into account 
(easy + pag te J on the Italian side), they may be con- 
sidered as sufficient. The other prices in the schedule 


seem to us to be satisfactory. The augmentation in the 
prices as the work advances towards the centre of the 
tunnel seems to be well arranged, In the first three 
miles from either end, the price of the finished tunnel 
has been kept as low as possible, to allow of higher prices 
in the other six miles. This will prevent any financial 


deception, even if extraordinary difficulties should be 
encountered towards the centre. It is stated in 
the contract that in each of the tuunels four lar, 
rooms, spaced three miles apart, are to be sub- 
stituted for four of the small ones. But with this spacing, 
there can only be three large rooms. However, as a 
special place will be required in the middle of the tunnel 
for electrical apparatus, &c., we propose that two rooms 
should be made there instead of one.” 








THE THIRLMERE MANCHESTER WATER 
SUPPLY. 


No. IV. 

Tue position of the dam is at the north end of the 
lake in the gully through which St. John’s Beck flows, 
and therefore does not appear in the view published in 
our issue of the 7th Dec. As will be seen by reference 
to the longitudinal section of the site—see page 480—the 
dam is divided into two parts by an abrupt rise reaching 
to a little above top water level of the lake when the | 
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points along the route. Automatic reflux valves are fixed 
on the ascending legs of syphons. The bore of the Pipe 
is enlarged, and the space divided into several openings, 
Cast iron doors on hinges overlap the openings, the points 
of contast of the doors and openings are faced with 
Delta metal. The forward flow of the water causes the 
doors to open, but should this cease, the doors close and 
prevent the return of the water that has already passed, 
Air valves are placed on the line of pipes at all summits 
at sharp changes of gradient, and also on long lengths of 

ipes; these are all ball valves. Overflow chambers 
am been constructed at various places along the line of 
aqueduct, and discharge valves at convenient points on 
the syphons in all depressions. Cleaning arrangements 
are provided at convenient places. Wherever pipes pass 
under railways they have been carried in subways; the 
bottom of the subways is constructed of concrete, with a 
semicircular arch in brickwork to support the superin. 
cumbent weight. In the colliery districts where railways 
are crossed, the pipes are carried in square steel tubes 
made of two web plate girders, to which are riveted top 
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latter is raised to the full height of 50ft. above its original , 
surface. The combined length of the two portions is | 
857ft. The extreme height of the dam above the channel 
of St. John’s Beck will be 59ft. 7in. This will allow 
for the upper surface being 6ft. above the top water 
level of the lake when raised to its full height. The 
excavation in some places is taken 60ft. below the ordi- 
nary level of the lake, so as to remove all loose rock and 
secure a solid foundation. Narrow side cuts were also 
made into the rock thoroughly to attach the concrete to 
it. The greatest width at the ee is about 50ft. 

On the inside the face batters l4in. to 1ft. The outer 
face is a curved batter to a radius of 100ft. The excava- 
tion in the rock was filled with 5 to 1 concrete, to which | 
rough lumps of stone were added. The concreteis made | 
of stone crushed in powerful machines. Some very large | 
lumps of the whinstone found in the neighbourhood were | 
deposited in this concrete, care being taken to leave | 
space between each lump. The hearting of the dam was | 
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MANCHESTER WATER SUPPLY RESERVOIRS—See page 47 


constructed of similar concrete up to the top; the inner 
and outer faces were built of as masonry. Longridge 
stone—a hard grit—is used for the inner face, and new 
red sandstone brought from Annan, in Dumfriesshire, for 
the radiated face at the back. The top width is 18ft. 6in., 
and a road 16ft. wide between stone parapets is carried 
along it. A waste weir is formed to the south-west side 
of the dam, and discharges through a tunnel under the 
new road. The compensation water is also discharged 
through a tunnel which is made in the solid rock between 
the two portions of thedam. These tunnels are lined 
with blue brick laid in cement mortar. The contract for 
the masonry dams for raising the lake, the discharge 
tunnel overflow, waste watercourse, &c., including the 
roads on either side of the lake, 8? miles in length, was 
let to Messrs. Morrison and Mason, and amounted to 
£125,500. 





Self-acting valves to regulate the flow and localise the 





effect of any burst that may occur are fixed at different 





MANCHESTER WATERWORKS-—RESERVOIR SECTIONS 


and bottom plates, the sides being stiffened with T and 
angle irons. 

There are thirty chambers along the line of aqueduct. 
They are placed both at the commencement and termi- 
nation of the syphons, and where the water passes from 
tunnels or cut and cover into piping. In two of these in 
the Lake District the syphons are 48in. diameter, and in 
the other twenty-eight chambers they are 40in. diameter, 
These chambers are all constructed for the full flow of 


water. The centre pipe is the only one in use 
at present, the others being covered by blank 
flanges. The chambers are built of concrete below 


the level of the ground, with stone walls above 






Thirlmere 
Average of 6 gauges 
Average total for the year 
104-03 inches. 
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ground. The metalf{used in the valves, both iron 
and Delta metal, was subjected to stringent tests, and so 
were the valves themselves, before they were fixed. As 
there will be great pressure on the doors and discs of the 
valves if closed when the pipes are full of water, heavy 
cast iron anchor plates have been bedded in the concrete, 
forming the bottom of the valve houses; and the valves 
are coupled to these plates by strong steel rods yas 
through clips bolted to special castings attached to the 
length of pipe connected with the valve. These rods are 
of steel carefully forged for the purpose. 

The work of constructing the aqueduct and laying the 
pipes was divided into eight contracts, which were let to 
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Glasgow, Liverpool, and London firms. The total amount 
of these eight contracts reached £959,026 17s. 10d. The 
cast iron pipes were supplied by the Corporation, who 

urchased on very advantageous terms, the price of pipes 
oon particularly low at the time the contracts were 
made. The aggregate weight of the 48in., 40in., and 
30in. pipes amounted to about 55,000 tons, and cost 
approximately £250,000. The cost of the various valves 
was about £25,000. 

As stated previously, the aqueduct terminates at Prest- 


neer at Woodhead, and also on the Glasgow Waterworks, 
and his designs for works connected with water supply 
are well known to those who have made this description 
of —e a speciality ; Bateman and Moore’s valves, 
&c., are found in all parts of the world. The duties of 
resident engineer have Leen carried out by the following 
entlemen :—At Thirlmere and the nine miles of aqueduct 
eading from Thirlmere, illustrated in our issue of 7th 
Dec., by Mr. E. Hill, son of the Engineer-in-Chief; the 





next 20 miles were in charge of Mr. M. Smallpiece ; Mr. 


wich, about four miles north-west of the centre of Man- | Barnett took 164 miles, including the works for crossing 


chester, where there is a reservoir, which has been in use 
about twenty-five years, for supplying the higher districts 
of Manchester in connection with the water obtained 
from the Longden Dale Valley It was decided to supple- 
ment the storage at Prestwich by the construction of a 


new reservoir alongside the old one, which has a capacity | 


of 20,000,000 gallons. A plan showing the two reservoirs 


and longitudinal and transverre sections of the new one | 


are given. The new reservoir is of the same area—about 
four and a-half acres—and has a capacity of 21,000,000 
gallons. The reservoir is surrounded by embankments, 


material for which was obtained on the site. The bottom | 
of the reservoir and the bench at the foot of the inside | 


slope are covered with concrete, on which is laid brick 
paving 6in. and Bin. ig Bers rg From the inner 
edge of the slope to the bottom of the reservoir there is 
an inclination of 24 to 1. The inner slope of the embank- 
ment is 2} to1; the outer slope 2to1. The slopes are 
covered with dry rubble pitching. In the embankment 
between the two reservoirs there is an overflow from one 
to the other when either is full. Arrangements are made 
for passing the water through strainers; the position of 
the straining wells is shown on the plan. The contract 


for the new service reservoir was let to Messrs. Kirk, | 


Knight, and Co., for £23,297. 

The water supply of Manchester is not filtered, but is 
passed through straining wells both at Thirlmere and at 
Prestwich. The tower and appliances at Thirlmere are 
of an elaborate character, and before passing into the 
aqueduct the water received from the lake is passed 
through copper wire strainers. The same system is 


Table showing Increase in Consumption of Water. 


the Teme valley ; Mr. W. Legg was in charge of the next 
143 miles; and the succeeding length of 20 miles, includ- 
ing the Ribble valley syphon and works, was under Mr. 
Winser; the Prestwich reservoir and the length of pipes 
—16} miles—connected with it crossing the Lancashire 
coal-field, were carried out by Mr. A. 8. Gibscn. 

We cannot conclude without congratulating all these 
gentlemen on the success of their efforts, and the people 
of Manchester on having obtained such an excellent and 
copious supply of water without any untoward occurrences 
to mar the result. 








SCIENCE IN 1894. 





One of the most useful additions to pure science during 
the year 1894 is the application of Professor Langley’s 
bolometric method of discovering lines in the infra-red 
region of the spectrum by means of apparatus far more 
sensitive than any hitherto made. By photography the 
spectrum of the infra-red region has not been explored 
much farther than the eye can see; but Professor 
Langley has now mapped this region about six times 
farther than has been done by photography, and revealed 
about two thousand new lines in the spectrum. To find 
out what these lines indicate will engage the atten- 
tion of spectroscopists for many years to come. The new 
instrument was constructed at the cost of the Govern- 
ment of the United States on purely utilitarian grounds, 
namely, the hope of discovering better methods than at 
present exist of foretelling ccming storms, for bands in 
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adopted for cleansing the water received from the sixteen 
reservoirs used hitherto for storing the water in connec- 
tion with the supply of Manchester and district. 

The foregoing table shows the increase in the consump- 
tion of water supplied by the Corporation, from which it 
will be seen that the demand for water has increased 
from 8,000,000 gallons in 1855 to 24,000,000 gallons per | 
diem in 1894, or atthe rate of 300 per cent. in thirty-nine 
years. This may serve as a guide for engineers who are 
called upon to advise on the quantity to be secured to 
suffice for the supply of a progressive manufacturing 
community for a period of years. 

The following diagram shows graphically the rainfall 
in each month during 1891, registered at the Woodhead 


Longdendale 
Woodhead gauge 
a Total for the year, 59° 48 inches 
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Gauge in Derbyshire, and the average at six gauges in 
the Thirlmere district in Cumberland. In dry months | 
the difference in quantity is comparatively small, but in 
wet months, when the ground is in a saturated condition 
and passes into streams and reservoirs nearly all the 
rain that falls, then the gathering ground around Thirl- 
mere has frequently more than double the amount to 
discharge that falls at Woodhead. 
The execution of the works has devolved on Mr. G. H. | 





the spectrum due to the influence of our changing atmo- 
sphere are more plentiful near the red end of the 
spectrum. With the new instrument the observations 
are not made by the eye, but the reflecting galvanometer 
throws its indications upon a moving photographic plate. 
The whole mechanism must necessarily be of the most 
perfect descripticn, especially the clockwork motion, 
and much of the instrument was made by Sir Howard 
Grubb, of Dublin. It is fitted up at Washington, and 
is under the immediate control of the Smithsonian 
Institute. The apparatus,’ purely thermometric, when 
applied to the visible spectrum, resolves the ray D into 
its two elements, and reveals the nickel ray between 
those elements, which is a well-known test of visual 
spectroscopes of considerable power. Professor Langley 
says in Comptes Rendus that not merely the greater part 
of the solar energy is found in the little-known infra-red 
region, but the absorptions seem to be due to our atmo 
sphere rather than to that of the sun, consequently he 
hopes that their study will aid in foretelling meteoro- 
logical perturbations. The American nation has more 
cause to be proud of the aid this work will give to various 
branches of scientific knowledge, than for any success in 
the utilitarian work for furthering which the apparatus 
was constructed. 

Experiments by Professor Dewar with liquid air and 


| various gases at low temperatures have throughout this 


year not ceased strongly to interest the scientific as well 
as the general public. Liquid nitrogen evaporated in 
vacuo gives the greatest cold as yet reached, nemely, 
about — 210 deg. C.; but the practical working limit in 
such experiments is about — 200 deg. C. below the melting 
or of ice. Hydrogen now remains as the only gas which 

as not been liquefied; it has a critical point of about 
— 240 deg. C., and theproblemis how to get a temperature 
lower than that. Professor Dewar is trying to manage 
it by liquefying hydrogen mixed with a small proportion 
of nitrogen, and finds that the proportion of the liquefied 
material which can be collected in open vessels is ex- 
tremely small, the temperature being so little below its 
evaporating point. If he could get enough of this mixture 
of liquefied gases to work with, of course he would try to 
use their rapid evaporation to liquefy pure hydrogen. 
When the gaseous mixture of hydrogen with 10 per cent. 
nitrogen is highly compressed at — 200 deg. C., and the 
resulting liquid expanded into air, a jelly of solid nitrogen 
is obtained which gives off occluded hydrogen in abund- 


Hill, to whose long connection with the late Mr. Bateman | ance. Hydrogen compressed at — 200 deg. C., with from 
we have already alluded, and he has been most ably 2 per cent. to 5 per cent. common air, yields white solid 
assisted by Mr. Alfred Moore, whose duties have been of | air and a liquid which is so volatile that he has not been 


@ very important nature. Mr. Moore was resident engi- | successful in devising any vessel which will collect it. 





He does not, however, assert this liquid to be hydrogen. 
It is of low specific gravity. 

Another revelation made this year is the phosphor- 
escent phenomena set up in various bodies at extremely 
low temperatures. The substance for examination is 
divided into two parts and put into two test-tubes. One 
of these is sisal in liquid air, and reduced to the tem- 
perature thereof; then it is compared with the other, 
when both are exposed to a flash of the electric light or 
of burning magnesium. In this way Professor Dewar 
has found that the majority of substances exhibiting 
feeble phosphorescence at ordinary temperatures become 
markedly more active at very lowtemperatures. Among 
the substances with which this general statement holds 
good are gelatine, celluloid, paraffin, ivory, horn, india- 
rubber, alkaloids, the hydrocarbons, alcohols, acids, and 
ethers of the fatty series, concentrated hydrochloric acid, 
and strong ammonia. Yellow ammonium platinocyanide 
becomes exceedingly bright. An egg shines brilliantly, 
so does a feather, also various organic substances and 
textile fabrics. One of the best in the long list of sub- 
stances tried was ammonium platinocyanide, which 
shone like a Jamp when its temperature began to rise 

ain. 

Another line of research, with low temperatures, has 
been in relation to photographic action. Gelatine bro- 
mide plates and films have their sensitiveness reduced at 
— 180 deg. C and — 200 deg. C, but still will take develop- 
able images ; this seems to go against the chemical theory 
of the invisible image, as all other substances at present 
known show no affinity for each other at those tempera- 
tures. 

During the year Mr. Henri Moissan has continued 
his experiments on the reduction of metals at high tem- 
peratures, with his specially devised electric furnace. 
He has prepared both tungsten and its carbide; the 
metal was obtained in hard and brilliant form, with a 
specific gravity 18°7 ; it will take up and fix a great deal 
of carbon. Molybdenum, containing nearly 10 per cent. 
carbon, is very hard, scratches glass and steel, has a 
brilliant fracture, and suffers no change in moist air. 
He had great difficulty’ in reducing vanadium, but 
obtained samples containing from 17 per cent. to 25 per 
cent. of carbon; the latter had a specific gravity of 5°3. 
Vanadium was the most infusible metal he tri Pure 
chromium is more infusible than platinum. 

At high temperatures Moissan has succeeded in distil- 
ling silica and zirconia, as well as some metallic oxides; 
he has also volatilised several metals. He has published 
the following experiment on the volatilisation of carbon: 
— Duration of experiment, twelve minutes.. Intensity 
of current, 870 ampéres and 80 volts. On heating a 
crucible filled with coarse fragments of charcoal, all the 
mass of charcoal is quickly converted into graphite. 
After the experiment we find upon the cold tube slender 
plates, very light, translucid, and presenting a maroon 
colour by transmitted light. . . This substance is 
separated by dilute hydrochloric acid from the lime which 
is volatilised at the same time. The residue thus obtained, 
the study of which we are pursuing, burns readily in 
oxygen, producing carbonic acid.” 

The practical value of the method of reducing refrac- 
tory metals devised by Mr. Claude Vautin—as described 
by us on June 15th, 1894, page 527, in connection with 
one of the conversaziones of the Royal Society—was 
quickly recognised. Soon afterwards the invention was 
taken up bya firm in Germany. Mr. Vautin obtained 
rare metals cheaply—and free from carbon—by mixing 
the oxide to be reduced with finely-divided aluminium, 
and the mixture was heated in magnesia-lined crucibles. 
He exhibited at the conversazione large lumps of metallic 
chromium, tungsten, manganese, and iron, all free from 
carbon. 

The meeting of the British Association in 1894 was at 
Oxford, and the papers read thereat were of more than 
average importance, as might have been expected in such 
an intellectual centre. Lord Rayleigh made an unofiicial 
announcement of the discovery by Professor Ramsay 
and himself of a new gas in common air, denser and more 
inert than nitrogen ; the details in relation thereto are to 
be given in a paper to be read at the Royal Society on 
January 31st next. Some of the newspapers credited him 
with announcing the discovery of a new chemical element, 
which he did not do, although the idea was in all minds 
at the British Association meeting. Whether it be an 
element or otherwise, will be revealed at the meeting at 
the end of this month. This year—1895—the British 
Association will meet at Ipswich, under the presidency of 
Sir Douglas Galton. 

A research by one of the British Association com- 
mittees established ten years ago is about to begin 
experimental work. It was initiated by the late Dr. 
Balfour Stewart, and its work was delayed partly by his 
death, and partly by some time lost in making some 
peculiar thermometers of little value, as it was ultimately 
found, for the purpose. This committee has for its 
object the attempt to discover by instrumental methods 
whether the light and heat radiated from the sun vary 
at different times, independently of variations in the 
atmosphere of the earth and of its distance from the 
sun. These experiments are now being carried on at 
Cooper’s Hill College, near Staines, by Professor Herbert 
McLeod. The instrument used consists of a heavy cube 
of copper, 34in. square, surrounded by thick felt, with an 
exterior tightly-fitting case cf thin brass plates, bringing 
the total dimensions of the instrument up to 4in. square. 
A hole in the face of the cube is covered with a thin plate 
of transparent colourless quartz, to keep out draughts ; 
the small hole penetrates to the centre of the instrument 
and there falls upon a thermal couple, so that when the 
solar rays fall upon that couple placed, as described, in the 
centre of a chamber of practically constant temperature 
during the few minutes of the time of each observation, 
an indication is given of the heating effect by means of a 
reflecting galvanometer outside, connected with the 
thermal couple. For comparison it is necessary to know 








also the temperature of the copper cube; this also is 
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ascertained by thermo-electrical indications. The instru- 
ment is mounted equatorially, and an astronomical 
driving clock is about to be substituted for hand adjust- 
ments. The usual rotating time-drum covered with 
sensitive paper has to be attached tomake the apparatus 
photographically self-recording. There may be consider- 
able variations in the solarradiation without our knowing 
it, until instrumental means are employed ; for instance, 
the earth is nearer to the sun in our winter than in our 
summer, so more of the solar radiations must fall upon it 
in winter, yet this has never yet been indicated by instru- 
mental means. In time, the disturbing influences in the 
atmosphere of the earth will have to be gradually elimi- 
nated by several such instruments at different places at 
different elevations, but one is enough for a beginning of 
this research in pure science. Sir George Stokes is 
president of the committee, and takes strong interest in 
its work; he has worked out the whole theory of the 
action of the present instrument, on the basis of some 
observations made with it by Professor McLeod under 
varying conditions. 

In photography nothing of much mark has been done 
during the past year, with the exception of in its optics. 
For many years past the most important advances in 
photographic optics have been made on the Continent, so 
it is refreshing to turn to one made in this country. At 
the beginning of the present winter, Mr. Dennis Taylor, 
optical manager to Messrs. Cooke and Sons, of York, 
brought under the notice of the Royal Photographic 
Society a new lens—a triplet—to give a flat field and ex- 
cessive rapidity. It is a triplet, but bears no general 
resemblance to the triplets of past times. The invention 
takes two forms—the one as a rapid portrait, and the 
other as a rapid landscape lens. The rapid portrait lens 
has a full aperture of f3°7. It consists of a light silicate 
flint double concave element, placed between two colour- 
less lenses of borosilicate crown glass, each double convex, 
and with its more convex face outwards in the mount. 
The rapid landscape lens gives a wider angle of 
view than the preceding, and will work with an 
aperture of (5°65. It is claimed to give a flat, 
well-defined image up to the corners of a plate, 
whose longer side is equal to four-fifths of the equivalent 
focal length of the combination. It consists of two dense 
borosilicate positive elements of crown glass, the more 
convex faces outwards, with a silicate negative lens between 
them. There is no flint glass in this combination. This 
lens is intentionally not perfectly corrected for spherical 
aberration, in order to gain greater depth of definition, 
but not enough spherical aberration remains to be visible 
to the eye in the resulting negatives. Mr. Dallmeyer, 
Mr. Beck, and other opticians were present at the meet- 
ing, and cross-questioned the reader of the paper, with 
the result that they congratulated Mr. Dennis Taylor 
upon his achievement, and we have now to see how the 
lens stands the test of the practical experience of photo- 
graphers at large. The old triplet lenses went out of use 
largely because of their tendency to give a flare-spot on 
the image. Mr. Taylor states with the new lens he has 
never been troubled with the slightest trace of flare. 

One other thing in relation to photography in 1894 
may be recorded. For some time photo-mechanical 
printers have been dissatisfied with the colloid vehicles 
for sensitive salts used in preparing their pictures on 
metal plates; these colloids have been bitumen, gela- 
tine, and albumen. A process called the ‘“ enameline ” 
process, in which fish-glue is used as the colloid, after 
spreading over the United States has reached our shores, 
and is spreading everywhere among photo-mechanical 
printers here; it has one disadvantage, that itis highly 
sensitive to the presence of dust in the air ; all that falls 
upon the plate sticks. In one part of the process the 
fish-glue is dried by strong heat upon the metal plate, 
and in some cases the images upon plates of zinc have 
not been found to be injured at a temperature close to 
that of the melting point of the metal. The process 
was demonstrated and explained by Mr. Leslie Clift at a 
recent meeting of the Camera Club, and particulars may 
be found in the Camera Club Journal in a short 
time. It is curious that the old bitumen process, 
devised by Niépce of Chilons long before the devising of 
the Daguerreotype process, should be still in use; its 
defect is that it is too insensitive; its merit is that it is 
excellent for the yielding of extremely fine lines. 

Within the past year-and its predecessor the artificial 
manufacture of gems has been attracting rather 
more notice than usual, especially the efforts of M. 
Moissan to make diamonds; he has produced specks of 
matter, having the hardness, chemical composition, 
though not often the colourless transparency of the 
diamond. A new way of making rubies is devised 
almost every year; Professor Judd has described most of 
these methods at the Royal Institution, and stated that 
in one thing it is as yet impossible to imitate the natural 
ruby, namely, in the matter of the bubbles therein some- 
times containing liquid. Perhaps these gems are not 
formed under the intense heats commonly assumed to be 
necessary, and investigators may have to get their 
minds free from the ideas of high temperatures, just as 
modern geologists have had to climb down from the ideas 
of their predecessors as to past geological changes having 
been chiefly due to transformation scenes, in which 
voleanic eruptions and earthquakes played the leading 


part 








Rome is now electrically lighted by current generated 
by hydraulic plant at Tivoli. The water used, a volume of 4 cubic 
metres per minute, with a fall of 50 metres, acts upon six turbines, 
each of 350-horse power, coupled to the same number of dynamos, 
and generating an alternate current of 6000 volts, while three 
other turbines drive the exciting dynamos. The main conductor, 
25 kilometres (15 miles) long, consisting of four pure copper cables, 
supported by 707 steel stanchions of H-seection, passes over the 
country in a straight line at heights ae from 7‘52 metres to 
9°42 metres, The generating station at Tivoli, and that of trans- 


formation at the Porta Pia, Rome, were put up by Ganz and Co., 
of Buda Pesth. 





THE MIDSHIP SECTION OF H.M.S. MAGNIFICENT 
AND THE INFLUENCE OF BILGE KEELS. 


Peruaps one of the most interesting and important 
lessons, which we have learned from the result of the 
engagement between the Chinese and Japanese fleets at 
Yalu, is the immense influence which rolling exercises 
upon the issues of a sea fight. A graphic picture was 
exhibited in the telegraphic accounts of those who were 
witnesses of this battle—so disastrous to the cause of 
China—of the Chinese war vessels rolling from gunwale 
to gunwale, exposing their unarmoured under-water 
portions to the fire of the Japanese ships, whilst these 
latter steamed steadily around their enemy’s vessels, 
keeping continuously under weigh at a rapid pace, thus 
securing a steady and efficient gun platform, and hulling 
the Chinamen at their pleasure. 

The tactics of the Chinese were to remain as nearly 
motionless as possible, steam only being employed to 
head their vessels towards the enemy, or to pump out the 
water occasioned by leaks and to extinguish fires on 
board. These tactics were fatal to their success. 

In illustrating this week in our columns the midship 
section and various other features of the two battleships, | 
Magnificent and Majestic, an engraving of which we 
have already published, we have taken the opportunity of 
placing before our readers certain facts connected with 
the question of rolling, and its possible mitigation by the 
employment of bilge keels, and tactical movements when 
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thickly-armoured barbette walls, and as to the high 
command of all the various classes of armaments, not to 
mention the masts and fighting tops, it is a matter of 
amazement that it has been found possible to fix the 
centre of gravity in a satisfactory position at all. 

We assume that, as in the case of vessels of the Royal 
Sovereign class, bilge keels will be fitted to the Magnifi- 
cent, the Majestic, and her companion battleships, 
Those illustrated in our engraving are similar to the 
bilge keels recently fitted to the Revenge and Repulse, 
They are 2ft. deep, about 220ft. long, including the 
sloped-off ends, and consist of a wooden core cased with 
steel-plating. Their superficial extent is about 400 square 


| feet in each bilge piece. 


Sir W. H. White, in his ‘‘ Manual cn Naval Architec. 


| ture,” gives the following formula for the work done in 
| overcoming the resistance presented by a bilge keel 


| during a single swing of the vessel to starboard or port ; it 


equals: Area of bilge keel x r* x sae x @ x CO, “ where 
r is supposed to be the mean radius of the bilge keel from 
the axis of rotation—assumed to pass through the centre 
of gravity—whilst the ship is rolling ; T is the period for 
a single swing, and 2 @ = the arc of oscillation. The 
constant C, is determined by experiment. Mr. Froude 
adopted 1°6 1b. per square foot, with a velocity of 1ft. per 
second, asa fair value for this coefficient C,. The resist. 
ance is assumed to vary as the square of the angular 
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CROSS SECTIONS OF H.M.8. MAGNIFICENT AND MAJESTIC. 


in the presence of the enemy. We have introduced into | 
our—nominally—‘ midship section” other attributes of 
these vessels’ upper works, which help to illustrate | 
the facts adduced, the significance and importance of | 
their introduction being too evident to demand any | 
apology for so doing. It may be interesting to note that | 
the size of the guns, the thicknesses of armour plating, 
and the general dimensions of the parts are drawn 


velocity.’ As the time period for a single swing is the 
same whether the vessel is rolling 20 deg. or only 1 deg., 
the motion following in this respect the principle of the 
pendulum, it necessarily follows that the angular velocity 
increases enormously with the increase in the arc of 
oscillation. An illustration of this fact will appear 
presently. 

In the following calculations we have assumed that the 


approximately to scale, so that a fairly correct view may | line A B in our engraving, which represents the radius of 


be obtained of the formidable nature of those difficulties | 
with which Sir W. H. White has to contend in 
accurately balancing and disposing of the weights of hull, 
+ agapaaaa and armour, in the design of a modern battle- 
ship. 

These weights would be, for the Magnificent and 
Majestic at designed draught, very roughly, as follows:— 


Tons. Tons, 

Armoured deck and 1400 | 
Completed hull) lacs, &e, ... ... J 10,000 

P Vertical armour, &c. ... 3000 ’ 
Body of ship ... ... ... 5600 

Propelling machinery and coals ... . 2400 
Armament and accessorie3 ... ‘cs Je 
Ammunition ... ... ... ... 900 
Equipment and stores... . 1100 
Total ... 14,900 


It will be observed that those items out of the 14,900 
tons which represent vertical and horizontal armour, 
armament, and say half of the equipment, computing 
altogether to a total of about 5500 tons, are to a great 
extent above the water-line, and that they can be 
balanced beneath the water-line only by the propelling 
machinery and coals, the ammunition in the magazines 
and shell-rooms, and the rest of the equipment. 
we consider that each of the little 12-pounders with its 
mounting and shield weighs about 3 tons, and 6in. quick- 
firers, irrespective of face-armour and casemate, about 
10 tons, and when we reflect as to the height of the 


When | 


the bilge keel from the axis of rotation at the midship 

section, A being approximately the locality of the centre 

of gravity in the Royal Sovereign class, and probably not 
| far from that of the Magnificent—would give a mean 
| radius throughout the entire length of the bilge keels of 
| at least 82ft. The figures will therefore be as follows: 


| Area of bilge keels, 400 each, in square feet = 800ft. 
VORMRGES ssc. nese ties 900. eave coed ee, ae 
6 (circular measure) for an angle of heel 
of 17 deg. as per Royal Sovereign’s 
WIE os, Sets atk i Os ee ee ce a SE 
T (in seconds) taken from Royal Sovereign’s 
performances ... ... ... «.. = Jon 


TW nce ose ce 500 cee 000 oe nee wee 
The work of the keels would, therefore, be, ata heel of 
17 deg. from the vertical :— 

‘ 2 
800 x (82) x 4 x (SS) x (:207)" x 1°6 Ib., 
or about 235,980 lb., equivalent to 105 tons. 

Sir W. H. White quotes as an illustration the work 
done by the bilge keels of the Sultan, which are 420 
square feet in area, the period of rolling being longer, and 
| the angle of heel during the — swing quoted being 
| °102 circular measure, presumably between 5 deg. and 
|6deg. Under these circumstances the amount of work 
done appears to be only 18901b.! Hence the assistance 
afforded by the bilge keels of the Royal Sovereign, or 
Magnificent, towards the extinction of rolling when the 
| vessel has heeled 17 deg., is one hundred times as great 
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as that afforded by the smaller bilge keels of the Sultan 
at an angle of heel of between 5 deg. and 6 deg. The 
importance of large bilge keels when a ship is rolling 
heavily can, therefore, be hardly over-estimated, we are 
inclined to think. 

There is, however, another aspect of this question 
which may accentuate still more sharply the immense 
importance of the bilge keel as a constructive feature. 
It has been conclusively proved that the rate of extinction 
of rolling in ships under weigh is more rapid than that of 
ships having no headway. A table quoted in Sir W. H. 
White’s work gives the increase of rapidity in the process 
of extinction between no headway and eight knots speed, 
in a particular vessel, as 50 per cent. The explanation 
suggested is as follows :—‘* When the ship is under weigh 
she penetrates at each instant into water not yet dis- 
turbed, of which the whole inertia has to be overcome, 
whereas when she has no headway and is rolled, similar 
conditions do not hold, and the inertia of the water ‘is 
not so great.” 

These statements are fully borne out by our own expe- 
rience, and we would venture to quote a particular 
instance as illustrative of this. In the year 1885 a large 
mercantile steamer at Larnaca, in Cyprus, was loaded up 
with timber, principally oak, in the lower hold, and 400 
full-sized mules on the lower deck. The mules were only 
attached to manger rings and had tolerably free use of 
their limbs, so that they kept up a perpetual trampling. 
The result was that the vessel began to roll as she lay at 
anchor in the bay, and continued to roll heavily all night, 
although it was quite calm and she was well down in the 
water and square in the bilge, But next morning she 
proceeded to sea, and when the vessel got under weigh 
therolling gradually lessened until it ceased altogether, 
although the mules kicked and trampled upon the deck as 
vigorously as ever. On reaching Port Said rolling was 
set up again, though it was not so heavy as before, 
because the vessel was lashed alongside a wharf. The 
captain observed that this was not an unusual experience 
of his, as he generelly found that a ship presented greater 
resistance to the influence of rolling when any excit- 
ing cause existed whilst she was under weigh than 
when at anchor, even when no steadying sail was 
carried. It is clear that the solid water entered by the 
vessel as she progresses, possesses greater inertia than the 
broken water around the surface of the rolling ship 
when stationary. This fully accounts, as Sir W. H. 
White's explanation asserts, for the more rapid extinction 
of rolling when a ship is under weigh than when there is 
no headway. 

This fact gives, as we remarked, greater significance 
to the employment of bilge keels. Solid water is just 
what they require to develope the full value of their 
resisting power, and the superior inertia possessed by the 
undisturbed water, which tends to keep the ship steady 
whilst advancing, must enhance at the same time the 
rapidity of the process of ‘ extinction,” should rolling, 
under any circumstances, kave beenset up. It is probably 
to this fact that the powerful influence exerted by the 
bilge keels of the Repulse was due when she was found 
to roll, in heavy weather, 50 per cent. less than her com- 
panion battleships off the coast of Scotland. It seems irra- 
tional to suppose that when such amassas a vessel weighing 
many thousand tons is under consideration, that a pres- 
sure of 18901b. upon the bilge keels would present any 
effective resistance to the influence of rolling; but, when 
the size of the bilge keels and of the ship itself increases, 
so as to make the work done four-fold greater, and when 
the rapidity of the rolling motion is enhanced so greatly 
as to develope this work of resistance fifteen-fold still 
further, the figure of 105 tons stares us in the face. This 
is by no means a figure to be despised. It is well known 
that 300 men, who would weigh about 22 tons, can set a 
heavy battleship rolling, by running simultaneously across 
the deck. It is reasonable, therefore, to suppose that a 
pressure of 105 tons, exerted against an unbroken water 
surface, would possess immense influence in the bringing 
of a ship to rest after she had started rolling. The same 
pressure, in its initial degree, would tend to prevent the 
setting-up of this process. 

It appears, then, a question of the utmost moment that 
the value of bilge keels, for war vessels at least, should 
be duly appreciated, and that the development of their 
effect by motion should be clearly understood. We have 
shown that at slight angles of heel, and whilst the ship is 
without headway, their influence is very slight, and this 
might lead to a distrust of their importance altogether. 
It is this feeling which we are desirous of combatting. 








INTERNATIONAL RAILWAY CONGRESS. 


Tue following is the programme of the Congress to be 
res at the Imperial Institute, June 26th—July 9th, 
895 :— 


Wednesday, June 26th, 3p,m, 
Thursday, June a: 


Ceremonial opening by H.R.H* 
the Prince of Wales. 
Excursions to objects of railway 


Friday, June 28th, interest in Lancashire and 


Saturday, June 29th, elsewhere, 
Monday, July Ist, { ay } Meetings (general or sectional). 
Tuesday, July 2nd, { 8} Ditto, Ditto, 
10—1, Ditto. Ditto. 
Wednesday, July 3rd, < After-| Excursions to points of railway 
noon. f interest in or near London. 
Thursday, July 4tb, { es } Meetings (general or sectional). 
Friday, July 5th, Sy \ Ditto, Ditto, 
10—1. Ditto. Ditto, 
Saturday, July 6th, {After k Pleasure excursions, 
Monday, Jul { 10-1.) i 
y, July 8th, 2—5.f Meetings (general or sectional). 
10—1], Meetings (ceneral or sectional). 
Tuesday, July 9tb, { 2—5s Cheha conemen ° 


y: 
Wednesday, July 10th, Excursions start for Scotland, &c, 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE NEW BUILDINGS, 

Tue rebuilding of the greater part of the House of the 
Institution of Civil Engineers in Great George-street, 
Westminster, affords a fitting occasion for a glance at the 
history of the representative institution of British engi- 
neering, as well as for a description of the new buildings 
on the old site. The theatre of 25, Great George-street, 
is not to be wholly rebuilt, and is in present use for the 
meetings of the Institution, and for those of the several 
societies accustomed to meet there with the permission of 
the Council. All the other parts of the house are, how- 
ever, demolished, and the Institution library, reading 
room, and offices have, for the year or so the building will 
occupy, been transferred to No. 9, Great George street. 
The new buildings are fully illustrated by the large 
supplemental engraving we publish this week, and by 
the longitudinal section on page 50. On page 55 we 
give a view from a sketch of the interior of the theatre, 
with the slight modifications which are to be carried out 
during the recess. The plan of the buildings will be 
found on page 51. 

For a long period after it became necessary to in- 
crease the accommodation afforded by the well-known 
house, 25, Great George-street, the rebuilding was post- 

oned for various reasons, and latterly from year to year, 
in the expectation that the Westminster Improvements 
Acts would be carried into effect. The Council, how- 
ever, reported in 1893 that the question, which had 
been so long under consideration, should be deiinitely 
settled as early as possible. At the annual general 
meeting, in May, 1894, the Council announced that they 
had decided to utilise the sites of Nos. 24, 25, and 26, 
Great George-street, and that designs for a new building 
had been prepared by Mr. Chas. Barry, F.R.I.B.A., who 
had, after consultation with the Council and the secre- 
tary, Mr, Forrest, planned a disposition of the offices 
and other rooms, which it was believed would afford the 
necessary convenience for the conduct of the business of 
the Institution and comfort of its members. From the 
drawings of these new buildings placed at our disposal 
by Mr. Barry our artist has made other drawings, and has 
evolved the perspective which forms one of our supple- 
mental engravings this week. The new buildings, of 
which we give dimensions hereafter, will probably be 
ready for use in session 1895-6. 

The present is the sixty-seventh session of the Institu- 
tion, and it is fifty-nine years since its existence was first 
announced to the world by the publication of its pro- 
ceedings. The honour of having originated the Institu- 
tion is often assigned to Smeaton, or to Telford, but, as 
is told in a historical notice of the Institution and its 
proceedings, published with the Report of the Council in 
1886, the idea is erroneous in both cases. Smeaton died 
many years before it was thought of, and Telford only 
joined it after its establishment. A Society of Engineers, 
still existing, was founded by Smeaton in 1771; it is 
more generally known as the “ Smeatonians,” and 
includes many of the most eminent members of the pro- 
fession, but it is rather of the nature of a social club than 
of a scientific association, and has no connection with the 
Institution. It was, indeed, of too exclusive a nature to 
meet the wants of so large and mixed a body as soon 
became engaged in engineering ; and early in the present 
century a feeling began to be entertained that an Institu- 
tion on a larger scale, having for its object the further- 
ance of professional knowledge, might be made eminently 
useful. The persons who took the initiative in the 
matter were six young men, then beginning their engi- 
neering life—William Maudslay, Joshua Field, Henry 
Robinson Palmer, James Jones, Charles Collinge, and 
James Ashwell. Towards the end of the year 1817 they, 
impressed with the difficulties of gaining the knowledge 
necessary for the diversified practice of engineering, 
resolved to form a society for promoting regular inter- 
course between persons engaged in the profession, to the 
end that such persons might mutually benefit by the 
interchange of individual observation and experience. 
The first formal meeting was held at the Kendal Coffee 
House, Fleet-street, on January 2nd, 1818. The proposal 
was favourably received, the society was established, 
other engineers joined, and rules were framed for its 
government. During two years it continued to meet, and 
the result of its experience of the value of the meetings 
was such as to warrant an effort being made to extend 
the limits of the society, It was perceived that a prin- 
cipal step towards this extension would be to obtain the 
direct patronage of some eminent and popular pro- 
fessional man. Accordingly, on January 23rd, 1820, the 
following resolution was passed :— 

‘That in order to give effect to the principle of the Institution, 
and to render its advantages more general both to the members and 
the country at large, it is expedient to extend its provisions by the 
election of a President, whose extensive practice as a civil engineer 
has gained him the first-rate celebrity ;”. . ‘fand that a 
respectful communication be made to Thomas Telford, Esq., Civil 
Engineer, requesting him to patronise this Institution by taking 
upon himself the office of President.” 

So little was the society known up to this time, that 
Telford had never heard of it when the foregoing resolu- 
tion was announced to him; but appreciating, with 
characteristic judgment, the value of such an institution, 
and the useful results it was capable of yielding, he 
accepted the proffered chair without hesitation, and was 
formally installed on the 2ist of March following. 
Telford’s name gave an impulse to the progress of the 
society, which grew rapidly in importance under his 
fostering care, until, on the 3rd of June, 1828, it received 
a Charter of Incorporation under the Great Seal, by the 
title of The Institution of Civil Engineers. Telford died 
on the 2nd of September, 1834. In 1835 the chair was 
taken, in succession to Mr. Telford, by another engineer 
of acknowledged eminence, Mr. James Walker. 

In 1836 the first volume of the ‘ Transactions” was 
published. It was a handsome quarto of 325 pages, 
illustrated by twenty-eight elaborate engraved plates, 


and it contained twenty-eight selected communications, 
for the most part of high character, and written by men 
of considerable eminence. There were also added copies 
of the Charter and subsidiary regulations, with a list of 
members, and in the preface a short history was given. 
From the data in this volume the state of the Institution 
at that time can be correctly ascertained. According to 
the “‘ Regulations,” as they were then called, the Insti- 
tution was declared to have been formed “ for facilitating 
the acquirement of professional knowledge, and for pro- 
moting mechanical philosophy. It consisted essentially 
of three classes :—(1) Members, being persons engaged 
in the practice of civil engineering—those who lived out 
of London being called corresponding members. (2) 
Associates, persons whose pursuits constituted branches 
of engineering, but who were not considered as engineers 
by professions. (3) Honorary members. There were 
four vice-presidents: William Cubitt, Bryan Donkin, 
Joshua Field, and Henry Robinson Palmer; and seven 
other members of council, among whom were I. K. 
Brunel, Robert Stephenson, James Simpson, and John 
Macneill. The secretary was William Gittins. The 
members were 140 in number, and among them are 
found the names of Bramah, Brunel, sen., Tierney 
Clark, Gravatt, Penn, Perkins, Seaward, Vignoles, 
Bidder, Bodmer, Buck, Fairbairn, Grainger, Thos. E. 
Harrison, Hick, Leather, Leslie, Locke, Murray, Aaron 
Manby, Rastrick, Rendel, Sopwith, Smith of Deanston, 
the Stevensons of Edinburgh, Nicholas Wood, Arthur 
Woolf, and others well known in the profession. The 
associates—many of whom afterwards became members 
—numbered 100, and the honorary members 14. The 
whole strength of the Institution was therefore 254. In 
1837 the publication of the smaller ‘ Minutes of Pro- 
ceedings,” in octavo, was commenced. This publication 
was at that time intended to give only abstracts of the 
papers, and of the discussions—or, as they were then 
termed, ‘* Conversations "—that took place thereon. The 
papers themselves were submitted to the consideration 
of the Council, and a certain number were selected for 
publication in full in the quarto form. 

In the report for 18837—the first published—the Council 
dwelt with satisfaction on the increasing success of the 
Institution, and expressed a hope that the profession 
generally would unite in advancing the objects which the 
original projectors had in view. During this year Mr. 
Thomas Webster, M.A., a well-known barrister, was 
appointed to the office of secretary. 

In the report for 1838 the Council gave an account of 
some important changes which had, during the session, 
been made in the bye-laws and regulations, for the purpose 
of rendering them more definite and consistent with the 
Charter. The qualifications of members and associates 
were modified. The composition of the governing body 
was also altered. It had hitherto consisted—including 
the president and four vice-presidents—of twelve coun- 
cillors, chosen entirely from the class of members, but it 
was thought advisable to add two selected from the asso- 
ciate class, and one additional from the member class, 
making the total number fifteen. In the same year a 
second volume of quarto ‘“‘ Transactions " appeared, on a 
similar scale to the first. 

The Institution at first occupied rooms hired at 15, 
Buckingham-street, Adelphi. In 1834 a small house was 
taken at No. 1, Cannon-row, Westminster, but as the 
numbers increased the accommodation was found to be 
too limited. It was then attempted to obtain from the 
Government, as other scientific societies had done, apart- 
ments in Somerset House, but fortunately this application 
was unsuccessful, and suitable premises had to be sought 
elsewhere. It happened, just at this time, that a house 
was found in perhaps the most appropriate situation that 
could have been selected, and at Christmas, 1838, the 
Institution entered upon the premises it lately occupied in 
Great George-street, where a meeting-room, about 30ft. 
square, was built in the rear of the front house. 
Although the expenses attending the change were, for the 
then moderate income, somewhat onerous, the difficulty 
was met by the members, who, when appealed to, 
answered the call very liberally. In the session 1839-40 
some further alterations were effected in the by-laws, 
the chief one being that the total number of the Council 
was increased to seventeen, of whom two were selected 
from the class of associates as before. During this ses- 
sion there was an important change regarding the office 
of secretary. It appeared to the Council that the in- 
creasing business was such as to require the whole and 
undivided time and attention of a properly qualified 
gentleman to fill this position as a paid officer, and it 
was taken on this condition by Mr. Charles Manby, who 
entered upon the duties at Midsummer, 1839. 

In 1842 a third quarto volume of ‘‘ Transactions” was 
published, and this was the last that appeared. From 
the 12th of March, 1844, the papers were published in 
octavo in full. In this way the publication of the 
‘** Minutes of Proceedings” has been regularly continued, 
and they contain, in their long and ample series of 
volumes, now numbering 118, a full account of the pro- 
gress of the Institution, and of the matters which have 
engaged attention at the ordinary meetings. At the end 
of the year 1844, it having been forcibly represented to 
the Council that a shorter period for the tenure of the 
office of President and of the other posts in the Council 
would be advantageous, a communication was addressed 
to Mr. Walker which led to his objecting to be put in 
nomination again for the office of President. Notwith- 
standing this, however, at the annual general meeting on 
the 21st of January, 1845, Mr. Walker was chosen; but 
on his declining to serve, the meeting was adjourned till 
the 27th, when Sir John Rennie was duly elected, taking 
his seat at the next ordinary meeting, on the 4th of 
February. 

In 1846 it was enacted that in future no member should 
be nominated by the Council for election to the office of 
President more than two years consecutively, and that 
at the expiration of such two years he should not be 





re-eligible for three years. At the same time the qualifi- 
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cations of candidates for admission were more accurately 


defined, those of members being made somewhat more | 
strict, while those of associates were widened, so as to | 
comprehend « larger range of individuals. The corporate | 


ileges of the class of graduates were now curtailed. 


iv 
a4 fact, it was virtually decided to allow this class 


In 


rad 
ck place, and some years Jater the remaining graduates 


were transferred to other classes. It was arranged to 
admit young engineers as associates, from which class 
they could subsequently be transferred to the grade of 
members. It had been found during this session 
that, owing to the increase in numbers and to the 


consequent larger attendance at the meetings, the | 


accommodation was insufficient. On the 28th July, 
1846, it was therefore decided to enlarge the meeting- 
room, and to make such other alterations in the existing 
pbuilding as should render it more convenient for the 
purposes of the Institution. These works were carried 
ont during the recess, at a cost of £4350. To meet this 
outlay it was arranged that every member should sub- 


scribe £7 7s., and every associate £4 4s., and that new | 


members and associates should enter into an obligation 
to contribute like sums to form a “ Building Fund” for 


ually to become extinct; no other elections into it | 


| general meeting on the 19th of December, 1865, it was 
resolved :— 

That the new Council be requested to mature a plan for provid- 
ing additional accommodation for carrying on the business of the 
Institution, and to report to a special general meeting at the 
earliest opportunity. 


The result was the recommendation of the purchase of 


| consideration of the subject be not further proceeded 
with, and that the subscription list, which had been 
formed—which amounted to about £25,000—should be 


withdrawn and cancelled. The matter was then allowed | 
to remain in abeyance for a short time; but the Council | 
| elected in December, 1867, presented a report to a special | 


general meeting held on the 7th of April, 1868, in which 
two projects were described and contrasted. 
these was the enlargement of the then existing premises 


in Great George-street; the other was the acquisition of 
iece of ground in Vic- | 


an entirely new site on a vacant 


Nos. 15 and 16, Great George-street, but at two special | 
general meetings of June, 1866, it was decided that the 


One of | 


neering societies, and from foreign scientific periodicals, 
on all branches of professional knowledge, so as to 
afford a perfect record, however brief, from year to 
year, of the progress of engineering science. This 
scheme was carried out, giving rise to the third section 
| of the Minutes, entitled ‘‘ Abstracts of Papers in Foreign 
| Transactions and Periodicals.” The Minutes were then 
enlarged to four volumes annually. 

In December, 1878, an alteration, or rather an amend- 
| ment, of much importance was made in the constitution 
of the society. This fixed the present constitution of 
| the society, which is, that the Corporation consists of 
members, of associates entitled to the privileges of corpo- 
rate membership —i.c., associate members—and of 
honorary members, as defined hereafter. 

It was further provided that every candidate for 
election into the class of associates entitled to 
| the privileges of corporate membership should have 
been regularly educated as a civil engineer, and 
should be actually engaged in the design, or in the 


toria-street, which, like the one formerly proposed, had | construction of such works as are comprised within the 


the advantage of three open frontages. 


| profession of a civil engineer as defined by the Charter ; 


The proposition for enlarging the building on the exist- | and that only those associates on the register at the date 


ing site, with the addition of the back part of the | named who were civil engineers by profession, and those 
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defraying future expenses of the same kind. In the 
meantime debenture bonds of £100 each were issued to 
the extent of £2500 to provide for the immediate require- 
ments. Some of these bonds were afterwards voluntarily 
cancelled, and in other cases the holders, or their nomi- 
nees, were placed on the books as life subscribers, in 
consideration of their surrender, so that in one way or 
other the whole of the bonds have disappeared. In 
June, 1856, Mr. Manby, who had held the post of secre- 
tary for seventeen years, tendered his resignation, having 
accepted a professional engagement which prevented his 
devoting the necessary attention to the work of the office. 
He agreed, however, to continue to act gratuitously, and 
subsequently was appointed honorary secretary, a posi- 
tion he held till his death, on the 31st July, 1884. The 
present secretary, Mr. James Forrest (who had been for 
fourteen years more or less intimately connected with 
the Institution, in which he was to some extent brought 
up), was appointed assistant secretary at Midsummer, 
1856, his position being changed to that of secretary on 
the 8rd of January, 1860. 

In the course of 1866 the Council was led to consider 
the possibility of allowing engineer students to benefit 
by access to the Institution, but who, though enjoying 
many special privileges, should have no corporate rights, 
and should only be admitted by, and remain students 
during the pleasure of, the Council. The class was 
accordingly constituted, and under the arrangements 
ado ted, has been entirely successful. Even before this 
decision was arrived at, it had been found that the 
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adjacent house, No. 24, was adopted. The works were 
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| thereafter elected as corporate associates, should be 


| executed during the ensuing recess, forming the building | 
| not engineers was retained, but without corporate rights. 
| furniture, amounted to between £17,000 and £18,000. | i 
| and those responsible for the conduct of the affairs may 


| essentially as it at present exists, The cost, inclusive of 


To meet this expenditure the Council decided, in the 


so much as might be required of the Institution invest- 
ments. This still left stock of the nominal value of 
about £3000 to provide for future contingencies. 

In the report for 1873 the Council foreshadowed some 


publications of the Institution. These were matured 
and carried into effect in the following year, and were 


meeting in December, 1874. For many years the 
‘“‘ Minutes of Proceedings” of each session had been 
contained in one octavo volume; but as the papers and 
discussions had been gradually increasing, it became 
necessary, in the year 1870, to issue two volumes for 
each session. Three years later it was thought desirable 
to introduce some material extensions. Hitherto only 
those papers were printed which had been read and 
discussed; but it was decided to add to the minutes a 
second section, for communications not read at the 
meetings, to be called ‘‘ Other Selected Papers.” This | 





accommodation was insufficient, and at the annual 


described in the report presented at the annual general | 
| election is virtually in the hands of those who make the 


first instance, to dispose of the ‘‘ Building Fund,” next | 
to realise the unconditional bequests, and, lastly, to sell | 


important extensions and improvements in regard to the | 


regarded as associate members. The class of associates 
Thus several changes have been made from time to time, 


be said to have recognised the requirements of the great 
growth of numbers in the civil engineering profession, 
although some of the changes have not been made 
without pressure from without. Further changes are, 


| moreover, likely to be required. The changes on the 


Council are very inadequate, and the unwritten law which 
is always followed with regard to the election of the 


| president is not to the advantage either of the members 


of the Institution or of the profession. It is absurd to 
say these elections are in the hands of the members. The 


selection. In a body such as the Institution, with over 
5500 corporate members, no man should be on the Council 
for more than three years without a lapse of two years 
before re-election. It is a matter of great importance, 


| individually and collectively, that the changes in the 


constitution of the Council should be frequent enough to 
require every leading member to give his assistance and 
receive the distinction that a place on the Council 
confers. 

In the year 1879, Dr.—afterwards Sir William— 


was commenced in vol. xxxix., being the first part for | Siemens, member of Council, offered a sum of £10,000 to 
the session 1874-5, and has been highly appreciated. | form the nucleus of a fund for 
At the same time a further addition was determined on by | building wherein the applied science societies might be 
which the Minutes should contain a summary of informa- | assembled under one roof. 
tion, gathered from the “‘ Transactions” of foreign engi- | forth warm expressions of gratitude; but the difficulties 


providing a suitable 


This munificent offer called 
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in carrying out such a comprehensive scheme, and at the 
same time of preserving the individuality and the pro- 
perty of each society, were so great that the idea had to 
be abandoned. It had, however, long before been pointed 
out, and was still fully acknowledged, that there would be 
great advantage in bringing the many societies formed 
for the study of various branches of engineering into 
closer union with this, the parent Institution. In Janu- 
ary, 1885, Dr. William Pole, F.R.S., M. Inst. C.E., 
was appointed honorary secretary in succession to Mr. 
Manby. 

Having now glanced at the steps by which the Institu- 
tion has arrived at its present position, it may be 
desirable to give some account of its Constitution, of the 
objects for which it was established, and of the way in 
which those objects are sought to be carried out. The 
persons for whose benefit the society has been formed 
are defined by its chartered title ‘The Institution of 
Civil Engineers.” As the exact meaning of the words 
** civil engineers ” is very important, and has given rise 
to much discussion, the Council in 1866 defined the 
term as understood by the Institution. 
states ‘“‘the profession of a Civil Engineer’ to be 
“The art of directing the great sources of power 
in nature for the use and convenience of man, as the 
means of production and of traflic in states both for 
external and internal trade, as applied in the construction 
of roads, bridges, aqueducts, canals, river navigation and 
docks, for internal intercourse and exchange, and in the 
construction of ports, harbours, moles, breakwaters, and 
lighthouses, and in the art of navigation by artificial 


The Charter | 





The following is a list of the Presidents to the following 
time :— 


1820-34 Taomas Telford 1876-78 G, Robert Stephenson 
1835-45 James Walker 1878-80 J. Frederic Bateman 
1845-48 Sir John Rennie 1880-81 Wm. Henry Barlow 
1848-50 Joshua Field 1881-82 James Abernethy 
1850-52 Sir William Cabitt 1882-83 Sir Wm. G, Armstrong 
1852-54 Jas. Meadows Rendel 1883-84 James Brunlees 
1854-56 James Simpson 1884-85 Sir J. W. Bazalgette 
1856-58 Robert Stepbenson 1885 86 Sir F, J. Bramwell 
1858-60 Joseph Locke 1886-87 Edward Woods 
1860-62 George Parker Bidder 1887-88 George Barclay Bruce 
1862-64 John Hawkshaw 1888-89 Sir George B. Bruce 
1864-66 J. Robinson McClean 1889-90 Sir John Coode 
1866-68 John Fowler 1890-91 Sir John Coode 
1868-70 Chas, Hutton Gregory 1891-92 George Barkley 
1870-72 Chas. Blacker Vignoles 189293 Harrison Hayter 
1872-74 Thomas Hawksley 1893-94 Alfred Giles 

1874-76 Thos, Elliot Harrison 1894 95 Sir Robert Rawlinson 


The present theatre is a handsome meeting-room, 
60ft. long by 40ft. wide, and 30ft. high, which will accom- 
modate 450 persons. Below this there were reading and 
writing rooms—where all English and foreign periodicals 
likely to be interesting to the members will be found— 
and a Council room. The front of the house was chiefly 
devoted to the library and to the offices of the staff. 

Although the meeting-room is large enough, except on 
extraordinary occasions, this could not be said of most of 
the other parts, especially the library. The library is a 
feature of which the members have just reason to be 
proud. Originating with a present of books from Telford, 
on his accepting the presidency, it contained in 1851, 
when a catalogue was first published, 3000 volumes and 
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power for the purposes of commerce, and in the con- 
struction and adaptation of machinery, and in the drain- 
age of cities and towns.’ But it was pointed out by 
Thomas Tredgold, who drew up the “ Description of a 
Civil Engineer,” partly embodied in the Charter, that 
‘the scope and utility of civil engineering will be in- 
creased with every discovery in philosophy, and its 
resources with every invention in mechanical or chemical 
science.” Consequently, since the Charter was drawn, 
the range of practice of the profession has become much 
enlarged. 

It is important to define accurately what is meant 
by the prefix “Civil.” There is a disposition to 
confine the word “civil” to those who practise in 
works of building and earthwork construction, such as 
railways, roads, harbours, docks, river improvements, 
and so on, to the exclusion of engineers who are engaged 
in some of the other branches of engineering enumerated. 
There is no authority or warrant for such a limitation. 
The meaning of the word “civil” is quite clear when 
the history of the profession is borne in mind. The 
earliest application of the term ‘“ Engineer” was to 
persons in military service, and down to a comparatively 
recent period it was only known in this application. But 
when the construction of public works in England for 
civil purposes began to take a large development, 





INSTITUTION OF CIVIL ENGINEERS—FIREPRSOF FLOOR CONSTRUCTION 


their designers, finding their work analogous to that | 


of military engineers, adopted the same term, using 
the prefix “civil” to distinguish them. There is 
reason to believe that Smeaton was the first civil con- 
structor of large public works who called himself an engi- 
neer, and who used accordingly the distinguishing com- 
pound title. The term “civil engineer” means, therefore, 


an engineer who is a civilian, as distinguished from a mili- | 
| cold air into the side of the lintel and the air passage 


taryengineer. The Institution of Civil Engineers is in- 


tended to include all classes of engineers who do not belong | 


to the military service. The remark has sometimes been 
made that officers of the Royal Engineers and of the 


Royal Artillery may complain of their exclusion from | 


corporate rights in this body. Such a complaint would 
be as unreasonable as it would be for a civil engineer to 
complain of bis exclusion from the privileges of Chatham 
or of Woolwich. 


| modern system has been erected, and the crane upon it 
is to be worked by water from the Hydraulic Power 


Supply Company’s mains, the same supply being after- 
There is no doubt that 
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1500 tracts. Fifteen years later, a second edition was 
issued, and the numbers then were 5500 volumes and 
8200 tracts. In 1873 it was ascertained by actual 
enumeration that the number of volumes was 10,443, 
including 320 volumes of tracts, and at the present time 
it consists of about 50,000 volumes, occupying 2238 lineal 
feet of shelves. 

From the sectional plan we publish on page 51 it will 
be seen that the new library will be over 80/t. in length 
and 30ft. in breadth, with an additional library 40ft. 6in. 
by nearly 24ft. This sectional plan is taken on the line 
A B of the vertical section published on page 40. 
Several new offices are obtained, as will be seen from the 
plan and the longitudinal section. From the view of the 
theatre on page 55, it will be seen that some modifica- 
tions have been made by the removal of some of the 
pilasters, and of a string course which lessened the 
apparent light as well as the actual space on the walls 
for the portraits and diagrams. On the sectional plan, page 
51, are, as well as the two libraries, an office for the 
librarian, staircases, and lobbies, lift, and a lecture-room 
behind the theatre. On the ground floor are the secre- 
tary’s and other rooms and lobbies, the morning room and 
Council room, and the several offices of the staff. 

The whole building is to be as far as possible of fire- 
proof construction, as shown in Figs. 1, 2, 3, and 4 
above, from the designs of Messrs. I'awcett and Co., 
Westminster. Fig. 1 shows the tubular terra-cotta 
lintels in section, encasing the iron joists, and showing 
the air space and expansion allowance. Fig. 2 is a 
section between these tubular lintels, showing only their 
bottom flange, covered with the full depth of concrete. 
Fig. 3 shows the concrete bearing on the bottom of the 
flange of the joist, and Fig. 4 shows the admission of 


under the joists. 

At the present time the old offices and library have 
been cleared away, there being an open space between 
numbers 23 and 27. The staging for building on the 


when completed the Institution will be very handsomely 
and commodiously housed, and it is hoped that the 
building will be completed by the end of this year. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a ow 
corr .) 





EXHAUST FROM GAS ENGINES, 

Sin,—There appeared in a recent issue of THE ENGINEER g 
résumé of a paper read by Mr, Atkinson on some improvements of 

as engine construction introduced by himself and Mr. Crossley, 

ne of these was the leaving of the exhaust port open for a short 
interval during the stroke in which the charge of air and gas is 
received, in order to avail themselves of the momentum supposed 
by them to exist in the exhaust gas in the chimney at the end of 
the stroke for sucking up the chimney some of the gases of com. 
bustion left in the cylinder at the end of the stroke, It is clear 
that Mr, Atkinson has not taken the trouble to ascertain whether 
the exhaust gas during that interval could have any upward 
momentum. Acting on the same belief, the inlet air valve is 
opened before the termination of the exhaust stroke, to allow the 
air to occupy the imagined partial vacuum. So long as the exhaust 
gas retains its temperature the velocity will be the same at every 
point in the column of moving gas, and the case most favourable 
to Mr. Atkinson’s views would be a straight vertical column 60ft. 
high, the height stated in the paper to have been found to give 
the best results. Now the forces tending to destroy the momen- 
tum of the exhaust gas are its own weight and the weight of a 
column of air of the same area as the exhaust pipe, and pipe 
triction. I shall not take any account of frictional resistance, as 
the retarding force of gravity more than suffices to bring the gas to 
rest long before the end of the exhaust stroke, so that thé piston 
during the whole of exhaust stroke exerts a pressure on the gas 
greater than the atmospheric pressure. The weight of the air may 
| be taken to be equal to that of a column about five miles high, and of 
uniform density equal to that at the surface of the earth. For 60 deg, 

Fah. the specific gravity may be taken to be equal to’0012. Assum- 
| ing that the exhaust gas is wholly carbonic acid gas, the assumption 
| most favourable to Mr. Atkinson, its specific gravity at 32 deg. 
| Fah. being taken as ‘003, would be ‘0013 at 300 deg. Fah., or 
| practically the same as that of air, I know nothing about the 





temperatures of the exhaust gases, and this may possibly be less 
than the actual final temperature. The lighter the column of the 
exhaust gas, the sooner will its velocity be destroyed by the air 
| pressure. The weight of a column of carbonic acid gas at 300 deg. 
| Fah, would therefore be the same as that of a column of air at 
60 deg. Fah. of the same height and area. If, then, W represents 
| the weight of a column of carbonic acid gas 60ft. high, the 
| weight of the column of air of the same area would be equal to 


ee = 440 W, and the equation of motion of the 
column of carbonic acid gas would be 
= -; =-W- 40 W=-441W, 
9 2 
pif! 20- ule 
g dt 
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Now, we have to the q in two aspects—one in 
| which we have to deal with the maximum velocity produced by the 
pressure of the exhaust gas on the eve of the opening of the exhaust 
—said in the paper to be about 40 lb. to the syuare inch—-and the 
others in which we have to deal with the maximum exhaust velocity 
at mid stroke produced by the motion of the piston. We will take 
the last first. The time, therefore, dates from the instant the 
piston reaches mid stroke. Assuming the maximum exhaust 
| velocity of the gas in exhaust pipe to be at mid stroke 320ft. per 
| second, we have C = 10 and 
| 1 ds 
g dt 
This velocity would therefore be destroyed in less than ,',th 
| part of a second by the force of gravity alone, If the gas 
| engine is making 180 revolutions a minute, the time occupied in 
making a quarter of a revolution is ,\,th of a second, It is clear, 
| therefore, that the piston must be exerting on the exhaust gas 
| during the whole P the stroke a pressure greater than that of 
the atmosphere. If, then, the air valve is opened before the 
end of the stroke, instead of the whole of the exhaust gas 
being forced up the exhaust pipe, part of it will be discharged 
through the inlet air pipe. If both passages remain open for a 
short interval at the commencement of the stroke, in which the 
charge is received, and the specific gravity of the gas in the 
exhaust remains the same as that of the air, the forces tending to 
drive the exhaust gas into the cylinder will be the same as those 
tending to drive the air through the air inlet valve, and, if in the 
interval the temperature of the gas falls below 300 deg., will be 
greater. 

In the case of the velocity produced by the tension of the ex- 
haust gas, the time of action must date from the time of the open- 
ing of the exhaust valve. In most cases this takes place before 
the end of the working stroke, but for the present purpose we will 
assume that the exhaust valve does not open till the end of the 


= 10 - 4414. 


stroke. Corresponding to the pressure of 40]b, the actual 
velocity in the 60ft. length of pipe would not much exceed 1000ft. 
asecond. We may take the theoretical velocity to be equal to 
about 2000ft., and we have C = 6lft., 

1 ds _ 6) - 4414, 

g dt 


This velocity would therefore be wholly destroyed in about one- 
seventh of a second or before the end of the exhaust stroke, The 
probable actual velocity of about 1900ft. would be destroyed 
before the piston reached mid stroke. The length of time, how- 
ever, occupied by gravity in destroying the vis vvd@ of the exhaust 
gas is immaterial, since it almost instantaneously passes out of the 
pipe, and we have only to deal with the vis vivd whilst in the pipe 
generated from time to time by the piston, after the vis vivd due to 
the gas pressure on the eve of exhaust has been expended on the 
outside air. It appears to me that Messrs, Atkinson and Crossley 
have discovered a mare’s nest, and I shall be glad to hear what 
Mr. Atkinson has to say to these figures. The increase in the 
efficiency may really be due to the increased quantity of the 
exhaust gas mixed with the charge. ONLOOKER, 
December 11th, 1894. 


LOCOMOTIVES AND TRAINS. 


Sin,—The correspondence and your leading articles on the above 
subject are very useful to us railway servants, who follow it week by 
week with much interest ; but we were not prepared to see such 
nonsense as the idea Mr, Stretton has sent us, viz,: ‘‘That the 
directors of the various railways in England place watchers behind 
the hedges, &c., in order to detect their drivers running at a speed 
of over sixty miles an hour,” and should like to know where 
Mr. Stretton got such silly information from—certainly not from 
the Great Western, for we have an inspector who travels by the 
train, and whose duty it is to book the time in a book provided for 
the purpose, the train passes arrives and departs at stations on 
the route, according to the working timetable, and if there are 
any delays on the journey, a remark as to the detentions &c., 
whether caused by engines, signals, or stations, i 

The following log of the Down Cornish express, together with tho 
gradients steeper than 1 in 200, will be of interest to your lers, 
showing as it does the performances of Mr. Dean’s ‘‘ Achilles 
Class” between London and Exeter, and his four-wheeled 





wards for the Institution lift. 





“ 3500 Class ” between Exeter and Plymouth North Road, with a 
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in composed of the following coaches: seven coupled corridor 
poe 25 tons each coach = 175 tons ; two composite coaches, 
»» tons each coach = 44 tons ; total, 219 tons, without engine and 

der. 
_ have not given the times below North Road, as the speed from 
there to Penzance is not very great, owing to the steep gradients, 
but can tell your readers that we kept on losing time all the way, 
and arrived at Penzance fifty-three minutes late. I would now 
call Mr. Stretton’s attention to the run of this train from White- 
ball Siding to Exeter, a distance of 19 miles 76 chains, which, as 
you will see, included starting and stopping, was done in the quick 
time of nineteen minutes, and to ask him if he does not think the 
performances of the eonples equally as good—if not better—than 
the Achilles class, : ‘ , f 

What is wanting to be done by the various railway directors in 
England, so as to allow of their trains being punctual, and thus 
keep their promise to the travelling public, is to withdraw their 
existing rule of giving bonuses to their drivers who burn the least 
coal—for herein lies the secret why the drivers will not do their 
best if one extra coach is put on only, ¢.¢., to the express trains, 
which only have five coaches, equal to 120 to 130 tons—and frame 
it so as to be given to those drivers who keep their booked time, 
in comparison with the load drawn, nee with a fair amount 
of coal consumed on the journey, say the average, or under, that 
now burnt per day, z.e., 41°3 lb. per mile. W. 8. 

Paddington, January 12th, 


Log of the Down Cornish express, 1015 a.m.. Paddington to 
North Road, Saturday, September Ist, 1894: 





Speed restrictions 

















Distance aia r etuz 
from Stations. yg on passing. a 
Paddington 
m., ch. arr, dep arr. dep. 
am 1m 
_— Paddington 10.15 0.15 
9 6 Southall pass. '0 27} pass 10.20 
18 $86 Slough .. - +, 10.38 » 10.40 
24 21 Maidenhead , 10.44 » 0.46 
86 0 \Reading vy ~=—«210..56 168.6 
53 ® \Dideot .. ‘ » 11.1525 miles per hour .. ,, 1.18 
77. 22 Swindon -. 11.42 11.52 11.49 11.58 
».m. -™. 
¢3 76 Chippenham .. pass. 12.13 30 miles per hour .. pass. 12.18 
106 «670 |Bath =... po 2915 mi'es per hour .. 12.33 
p. mm mu 
118 28 «(Bristol .. -- 12,45 12.52 12.50 1.0 
138 6 (Uphill Junction pass. 1.16 pass 1.26 
145 25 |Highbridge : 1.24 > 1.34 
151 49 ‘Bridgewater .. ,, 1.31 2 1.38 
163 14 Taunton .. .. ,, 1.4315 miles perhour .. 1.54 1.56 
170 19 (Wellington rane F. pass. 2.2 
174 1 |WhiteballSiding _,, 1.58 2.14 2.16 
170 6 |TivertonJunc... ,, 2.4 pass. 2.21 
193 77 +|Exeter .. eo | 3.20, 3.28 2.35 2.44 
194 68 St Thomas pass. 2.8040 at Dawlisb and pass. 2.46 
214 12 \Newton Abbott ,, 2.58 ParsonsTunnel,15_,, 3 
222 «#6467 «6'Totnes a: eee $3.12 Teignmouth 6 ., 3.26 
244 37 (Lipson June. .. ,, 3.41 Newton Abbot, & ,, 3.56 
246 0 North Road . 3.45 3.58 30Kingsbridge-rd 4.1 4.16 


Stopped to take on Pilot at Taunton. 
Stopped to take off Pilot at Whiteball Siding. 
Engines : 
Paddington to Bristol, 3002, Acbilles class. 
Bristol to Exeter, 8001, Achilles class. 
Exeter to North Read, 8502 t sn class—Four-wheel « oupled. 
3504 ) 


” ” 


Gradients Steeper than 1 in 200. 








. Gradient Fall or 
From To 1 in vise 
Wotton Bassett Dauntsey .. .. o. ~ 100 Fall 
Corsham .. .. | See oe 100 ” 
Taunton Wellington .. .. .. 163 Rise 
Wellington Whiteball Tunrel .. _ _ 
” EOS 2c te co 200 Rise 
” aan: are 132 ‘9 
” in ae 1°10 miles ., 103 ’ 
- 1} miles 91 ” 
” ae 1 mile.. 81 s 
(Whiteball Tunnel) . Sara ee 126 9 
Whiteball Tunnel .. | Jiverton Junction.. 115 Fall 
Tiverton Junction.. Cullompton 154 ” 
St. Thomas _ Exminster 141 * 
Starcross .. .. Dawlish 50 Rise 
Newton Abbot Dainton 43 ” 
Dainton Totnes eu 40 Fall 
Totnes ee se Ce 48 Rise 
ee oe Kingsbridge Road.. 132 ‘ 
Kingsbridge Road .. Ivybridge. .. .. 100 Fall 
Ivybridge... .. .. Corawood.. 152 os 
Cornwood. . Hemerdon 138 
Hemerdon Plympton.. .. .. 42 ” 
Plympton... .. .. Tavistock Junction 80 ” 
Tavistock Junction | Laira Junction ° 98 ” 
Laira Junction --| Mutley .. ww of o 80 Rise 
Mutley North Road 92 Fall 


Sir,—Your correspondent, Mr. Thompson, is entirely wrong 
about the Lancashire and Yorkshire engines, so wrong that it is 
clear he does not write with | real knowledge of the subject. 
Not ten but twenty engines all alike were turned out within a 
few months of each other. They were all designed with 18in. by 
26in, cylinders, but to carry out an experiment certain of them 
had the cylinders bored out to 19in., in order to try whether 
working more expansively would effect an economy of fuel. Not 
one of these engines had 17}in. cylinders. They have been in all 
respects most satisfactory engines, and are rarely seen in the 
shops. J. A. P. 

Bolton, January 19th. 





QUICK LOCOMOTIVE BUILDING, 

Sin,—I think the chief merit in Messrs. Neilson and Co.'s excel- 
lent performance is that all the twelve engines, which constituted 
the entire order, were finished and shipped in such an expeditious 
and orderly manner. , 

No doubt all of the first three engines, and especially that which 
was photographed in sixty-five days after order, could Lave been 
tested and shipped before then, had this been desired, but [ 
notice that the twelve ~— were passed in three lots of four 
engines at a time, on the Wednesdays of three tive weeks, 
evidently to suit the convenience of inspection and shipment, 

Everyone knows that it is a comparatively easy matter to push 
through rapidly with a portion of an order, as any material which 
may turn out faulty or defective can be replaced from that deli- 
vered for the remaining portion of the order. 

It would be interesting to know what became of the third 
engine for the Conde d’Eu Railway Company, and when it was 
despatched from the Hunslet Engine Works, ERECTOR, 

January 15th. 








R.A.S.E. TRIALS OF OIL ENGINES. 


Sin,—In April last I called attention to the adoption of 
Russoline oil for these trials, The result, as now published, seems 
to point to the conclusion that had Broxbourn’s or American oil 
been used there would have been a very large reversal of positions, 
at least on the economy question. It would appear that a great 
injustice was done to the vaporiser type of engine. 


January 14th. On TRIAL, 





(For continuation of Letters see page 64) 








THE MANUFACTURE OF CYCLES. 


THE HUMBER COMPANY’S WORKS, BEESTON,. 


Tue mechanical engineering of a large high-class cycle 
factory presents features of very considerable importance, 
and no doubt many of our readers will find interest in a 
short account of some of these features as observed 
during a recent visit to the large cycle works at Beeston, 
at the invitation of Messrs. Humber and Co. 


The fact that at these works about 750 hands are 
employed in the manufacture of high-class cycles of the 
various kinds generally known as the Beeston Humber 
machines; and further, that these works are being 
enlarged in order to accommodate about 1000 hands, is 
of itself a sufficient indication, not only of the popularity 
of this class of niachine, but of the extension of a branch 
of mechanical engineering which has already had its 
influence in other branches of mechanical work, and 
will probably—in the near future—have greater influ- 
ence on the construction of various kinds of road 
vehicles. It is not many years since mechanical engineers 
looked upon roller bearings and ball bearings as devices 
not consistent either with good or permanent work, or as 
likely to lessen the frictional resistance of machinery 
fitted with them. We owe it to cycle manufacturers that 
they have proved that for many kinds of machinery ball 
bearings not only provide a permanent and satisfactory 
means of carrying rotating pieces, but that they afford a 
most simple means of adjustment, and at the same time 
reduce the journal friction of such machines by from 30 
to 60 per cent. It must be admitted also that we owe it to 
cycle manufacturers that it has become possible to con- 
struct road vehicles which are lighter in weight and 
draught and much more comfortable for the rider than 
could have been the case without their experience, 
not only in the use of light steel tubes, of light suspension 
wheels, in the development of india-rubber tired wheels, 
but in the proof of the superiority of spring wheels. 

The works of Messrs. Humber and Co. were established 
by Mr. T. Humber twenty-seven years ago, and so rapid has 
been the growth in popularity of the modern velocipede, 
that the works have attained to the dimensions we have 
already mentioned. Many miles of the best classes of 
steel tubing are here converted into the frames of cycles 
every year, and with respect to these tubes we meet with 
one of the first illustrations of the careful attention 
which is paid to every part of the machines here made. 
Firstly, the tubes, which are made under a rigid specifica- 
tion, are frequently tested as to their strength and 
suitability for the purpose by methods which are not 
simply those of a laboratory testing machine. Tensile 
strength is not the only, or even the best guide to the 
suitability of a tube which must withstand torsional and 
transverse stresses, combined with rapidly repeated 
impact stresses, both under tensile and compressive 
forces. As the tubes are received in the cycle works 
they are nominally straight, and might for most purposes, 
and, indeed, are in many works assumed to be sufficiently 
nearly perfect in this respect to be used without any other 
straightening process. Every piece of tube, how- 
ever, of the different lengths used of the machines is 
straightened before use, and its diameter accurately 
secured by pate it upon a steel mandril and gradually 
passing it between the top and bottom die of a high- 
speed pneumatic hammer, the mandril and tube being 
gradually rotated and moved backwards and forwards by 
the workmen as the process proceeds. In this way, not 
only are the tubes perfectly straightened, but the manipu- 
lation forms one of the testing processes, inasmuch as any 
imperfection or incipient crack is discovered by it. The 
previous tests to which the tubes are subjected include 
not only flattening, doubling, twisting, and transverse 
breaking in different ways, but trials which show whether 
the tube will be good and tough after the heating by the 
brazing processes through which they go when connected 
up to the crank bracket, fork-head tube, fork crowns, and 
other connections. The user’s tests thus make it abso- 
lutely necessary that the tube should be of the very best 
quality, all these tests being supplementary to the tests 
which have to be made at the works of the tube manu- 
facturers. When it is known that a good deal is done to 
save even a few ounces of the weight of a bicycle, 
the importance of quality in the tubes will be 
understood, especially when it is further known that 
from £3 to £5 extra is often paid to the makers for what 
seems to be a comparatively small reduction in the 
weight of machines used for road and other racing tests. 
The connections to the crank bracket and head are, as is 
generally known, made by brazing the tube within sockets 
formed on each of these parts. The sockets are all bored 
out to standard gauges. The tubes are inserted in these, 
not a loose fit made good by brazing, but every one a 
good tight fit, and hence the necessity for accurate 
sizing of all the tubes. Within the end of the tube is 
driven an internal ferrule, which extends from the-end of 
the tube to an inch or more beyond the distance to which 
the tube is inserted in the socket, the end of the ferrule 

being bird - mouthed, as 
- shown in the accompany- 
\ ing sketch, Fig. 1a. 
\ | The object of this is to 
carry the support of the 
socket a short distance up 
the tube, so that the trans- 
verse strength of the tube 
end is increased, there being 
no sudden change from the 








absolute rigidity of the socket | 
to the flexibility of the thin tube. The parts being thus | 
put together are carefully brazed by means of Bunsen | 
flames on a fine coke bed, the Bunsen flame apparatus | 
being supplied with air from pipes fitted up all over the | 
works, conveying the air from a compressor, the gas being 
that ofthe town supply. The frames are put together on 
erecting beds fitted up as jiggers with the necessary 
guides and supports, so that the frames are assembled with 





the parts at their proper angles. After all the parts are 
brazed together, the truth of the frame is assured by 
putting it on to a similar jigger table, and the tubes near 
the ends being sufficiently heated, are allowed tocool down, 
with every part rigidly held. .The parallelism of the crank 
bracket and of the forks carrying the driving wheel axle 
is thus assured, and the axis of the head is in a plane 
normal to that ofthe crank shaft. One of the jigger tables 
—Fig. 1—used for this purpose is shown in the accom- 








panying engraving. By this it will be seen that the 
vertical tube or pillar between the rider’s seat and the 
crank bracket is held between a vertical pin fitting the 
hole in the crank bracket and a screw fastening pin. 
Between this pillar and the head of the frame are two 
angularly placed tubes, which are correspondingly held by 
a spindle which passes through and fixes the head of the 
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frame. In this way it will be seen that the frame is heid 
so that the fork-head and crank bracket must be normal 
to each other, and the frame without twist. On a similar 
jigger table the crank bracket is firmly held horizontally 
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instead of vertically, as in the table above alluded to, and 
the two rear tubes with the small forked ends are similarly 
given their proper relative positions. . 

At present the gas for this purpose alone and for light- 
ing costs the company £800 a year ; but it is possible that 
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in the near future producer gas apparatus will be erected | 


for the purpose of supplying gas for these heating arrange- 
ments. A large number of special tools is to be found 
in these works, many of them having been designed by 
the Humber people ; for instance, an important part of a 
cycle frame is the crank bracket, like that illustrated by 
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the engravings on p. 53—Figs. 2 and 3—one showing the 
bracket with crank shaft, crank arms, and chain wheel 
complete, and the other a section of the crank bracket 
and the cone bearings. In this bracket it will be seen 


























that there are four branch holes for the tubes, and a 
larger hole at right angles to these, which carries the 
crank shaft and the adjustable cups for the ball bearings 
of the crank shaft. For the purpose of boring out all these 
holes a boring machine has been made with three heads, 
vertically one above the other, as in Fig. 4, by means of 
which three brackets can be held and bored at the 








atterding to the three tools. 
chine. Fig. 4 is only a diagram of it, to show the 
main features. The brackets themselves are made of 


* 





malleable castings, and it is found that much better work 


rotating tool. Moreover, the exterior of these bosses 
can at the same time be turned to the necessary sizes. 
The main hole, namely that for the crank shaft, is bored 
first, and the others subsequently bored in their proper 
relation to this determining axis. Subsequently the 
interior of the main hole in the bracket is screwed for a 
sufficient distance to receive the screwed steel ball cups, 
and the excrescent material round each of the bosses on 
the bracket is removed by shaping and by cutting and 
filing. Before the screwing of the ends for the reception 








hardened, and to ensure perfect truth, these little shafts 
are put into grinding lathes like that shown in Fig. 5, and 
whilst run at a high speed in one direction are ground ag 
much as may be necessary by a fine emery wheel running 
at a high speed in the — direction. In this way the 
proper form for the ball race and perfect truth of the 
spindle are at the same time obtained. Similarly the stee] 
cups—see Fig. 2—forming the corresponding ball race, 
are, after hardening, run at a high speed in one direction 
whilst they are ground out by means of a very small, high 
speed emery wheel running 
in the opposite direction—as 
shown in Fig. 6; and they 
are not only ground to the 

roper form and made per- 

ectly true, but the form is 
tested during the process of 
grinding by means of a cone 
and set of balls thinly coated 
with red lead or ochre for 
the purpose. In this way com- 
plete accuracy is obtained for 
the ball cones and cups, to 
ensure the perfection cf 
the bearing. All this, it will 
be seen, would be fruitless 
ifthe balls were not minutely 
accurate in size and form. 
For this reason the balls are 
most carefully proved to be 
| all of exactly the same dia- 
i meter, as will be hereafter 
explained. We must here, 
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of the ball-cups a small piece of the metal is removed of the 
shape shown in Fig. 3, and in this space is soldered a small 
piece of half-round steel which receives part of the screw 
thread. Subsequently the soldering is melted out, and 
the piece of steel with the segment of the screw thread 


becomes the means of fixing the ball cup in any desired | 


position after adjustment in the part containing it, 
a set screw bearing upon the back of the little seg- 
ment. The adjustment of the ball races may thus be 
made easily to the two-thousandth part of an inch. 
When all the shaping is finished, the bracket is ready 
to receive the four tubes for brazing, as already described. 
The crank-shaft is steel of a mild character, similar 


FIG.9 


same time by fixed boring tools, one man, of course, ; to that used for slide valve rods, &c., but containing | nothing is left as it comes either from foundry, smithy, 
It is a very rigid ma- | rather more carbon. 


It is turned down to the shape 
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can be obtained by boring in this way than by fixing the | shown in Fig. 2, and those parts which form the ball | 
brackets and boring their several sockets by means of a race or cone are case-harcened. 


After being cage- 





however, take the next point 
in connection with the crank bracket and crank shaft- 

namely, the chain wheel. These chain wheels are cast of 
a mixture of metals, including steel scrap and old files, 
which is found to possess very great toughness 
and to be capable of receiving an _ exceedingly 
hard case-hardened surface for the teeth, while 
it is easily worked in the shaping machines, and 
boring and facing machines, shown in Figs. 7 and &, 
Fig. 7 shows a lathe fitted with a special boring head for 
boring and shaping these wheels. As will be seen from 
the engraving—Fig. 3—the spokes of these wheels are 
flat and thin. Generally, these spokes or arms are left as 
they come from the sand, but at the Beeston Works 





or draw-plate. These wheels are faced up all over the 
sides and edges, the spokes included. When the cast- 
ings come from the annealing oven, they are put into a 
hydraulic press, and any loss of shape or warping in the 
annealing oven removed. They are then bored and 
faced in a machine such as Fig. 7, the back head of which 
simply feeds up to the wheel a large cylindrical bit. 
holder carrying three or four facing cutters, all of which 
act at the same time and are lubricated by cups which are 
attached to the face-plate carrying the wheel, and dip into 
and lift up from a tank below a very liberal quantity of 
oil or other lubricant used. Various tools were employed 
at first for turning these wheels, but it was found that 
except by having the very large, solid, and rigid tool- 
holder—shown in Fig. 7—with cutters which at one cut 
face the whole of the spokes and inside of the wheel rim, 
the wheels could not be done either at a sufficiently low 
price or with a sufficiently good surface. The whole are 
carried round by means of dogs which catch the teeth in 
three places, and the teeth sides are made true by turn- 
ing on the crank-axle after it is fixed thereon, sometimes 
with the crank-arm to which the wheel is fixed by rivet- 
ing and brazing. In Fig. 8 is shown the milling machine, 
by means of which the teeth of the wheels are shaped 
to the proper form for the chain, are given their 
proper radial distance, and cut eight at a time, 
the wheels being held at their rims between two 
strong face plates, so that they are subject to no stress 
during the operation. This machine is also made with 
very heavy parts, so that no spring or ‘‘ dither” is possible 
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under the action of the cutters. The crank arms shown 
in Fig. 2 are not made of steel, but are of Low Moor iron 
drop forged, and afterwards shaped up in machines 
similar to that shown in Fig. 9, a large number of the crank 
arms being fixed on the sliding bed and faced on one side 
at a time. For shaping round the edge and round the 
bosses at each end, these arms are fixed on a milling 
machine, similar to that shown in Fig. 10, on the bed of 
which is also fixed a copy, making the machines into a 
copying shaper, the slide carrying the milling cutter being 
kept up to the copy by the weight seen beneath the 
machine. As shown, Fig. 10 is, for the time being, 
occupied in shaping the teeth of some chain wheels used 
in the Boudard gear, to which we referred a little while 
ago, and for which no special tool has been made. Both 
the tools just referred to are of very strong proportions. 
The parc arm used on the chain wheel side of the 
machine has a large boss forged upon it, the chain wheel 
itself having very little boss. The centre of the wheel 
is riveted and brazed to the boss of the crank arm, and 
thus some weight and width are saved, everything being 
done to secure what is known as a narrow tread, 
or the least distance between the pedals. As will be seen 
from the engraving—Fig. 2—the crank arms are of rect- 
angular action. They are somewhat heavier than the 
Southard twisted crank arm, which is of steel; but the 
use of Low Moor iron is perhaps to be commended, as 
this part of a machine is more subject to rough treatment 
than any other, and more frequently has to be straightened 
after accidental bending. It will be seen that the crank 
arms are held on the crank shaft by means of a round pin 
flattened on one side, and held in place by a nut on one 
end ; the holes for these keys are all drilled, and a rimer 
drill afterwards put through, so that every one is of 
standard size, and all the pins are similarly made to 
standard gauge. The result is that any pin, although it 
is a driven wedge key, will fit any of the crank arms and 
crank shafts ; and it will be easily understood that a very 
small departure from the standard would make this 
impossible. 

Some of the wheel hubs are of mild steel ; others which 
have all direct spokes, are of gun-metal, with the ball 
cups let into them. All of them have to be drilled and 
tapped for the receipt of the spoke ends, but one flange of 
the driving wheel hub is drilled, not for admission of 
screwed spokes, but parallel to the axis for receipt of the 
end of what are known as tangent spokes, experience 
having shown that the direct spokes are not so satisfac- 
tory as a tangent spoke for the driving wheel, hence one- 
half the spokes, those connected to one flange, are of the 
tangent kind, and this cross between the tangent and 
direct spoke wheel is said to secure all that is practically 
necessary. We would, however, prefer to use all tangent 
spokes, and we learn that all the driving wheels are to be 
made with tangent spokes. 














For drilling the hubs for direct spokes, that is radial 
spokes, machines such as those shown in Fig. 11 are 
employed, the hub being threaded for the purpose on a 
spindle carrying a divided wheel, and placed vertically 
over the drill spindle of the machine, so that the drill 
works upwards and the cuttings readily drop downwards 
and automatically clear the drill. This saves time, as 
for holes even of considerable depth the drill need not 
be withdrawn at all, or more than once. When drilling 
steel or iron a jet of lubricant is forced upwards from a 
supply pipe for the purpose, but these machines are 
chiefly used for the brass hubs. A very ingenious and 
rapid hand tapping machine is used for tapping these 
hubs—it is shown in Figs. 12 and 13. A small spindle, 
carrying the tap, runs in bearings, in which being without 
shoulders it is free to move longitudinally in them. A 
pair of uprights carries a spindle at right angles to this 
one, and on it is placed the hub to be tapped. Mounted 
ona stud spindle at the same level as the others isa 
bicycle wheel carrying a small solid india-rubber tire. 
This bears lightly against a small cylindrical pulley of 
about 3in. width on the tap spindle, but this bicycle 





wheel spindle is not parallel in a vertical sense with the 
drill spindle, hence when it is turned by the handle 
shown, it tends to run along the face of the little tap 
spindle pulley, but as it cannot do this the little 
pulley moves transversely across the face of the 
wheel, so that when the hand wheel is turned 
in one direction, the tap spindle moves towards 
the hub being tapped, and reversing the hand- 
wheel causes it to move in the other direction, thus 
relieving the tap, and the fine thread it makes, of the 
pressure that would otherwise be necessary to cause the 
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tap to enter or to force itself out of the tapped ,hole. 


One tap will screw from 800 to 1000 holes. This 
is a very ingenious device, invented by the foreman 
wheel-maker, Mr. Bowles. It is shown roughly in plan in 
Fig. 13, in which A is the tap carrying spindle, B the 

ulley upon it, C the bicycle wheel for driving it, D the 
hab carrying spindle, H a hub, and T the little tap. The 
arm E is fixed by a bolt and nut, so that it can be adjusted 
as to position. Other simple little tapping machines are 
used, as made by Mr. Alfred Herbert, of Coventry, by 
whom also the machines are made for drilling the wheel- 

















rims. Both of the latter machines were illustrated by us 
some time ago. A large number of small special lathes 
are employed for turning spindles, axles, hubs, Xc., 
one of which is shown in Fig. 14. Both headstocks 
are fixed—the main headstock, indeed, is cast with 
the bed, with which is also cast the lower part 
of the strong slide rest with which these little special 
machines are fitted. They are only suited for a 
very limited range of work, but for that work they are 
better adapted than much more expensive lathes, and, in 
fact, throughout the works there are evidences that the 





best tools are those which will only do one thing, provided 
they are so designed as to be the best for that one thing. 
A considerable number of these tools which have been 
designed by Messrs. Humber and Co. is now made by 
two or three tool-makers. All these machines are worked 
by boys and youths, but all of them, as all the men, are 
on day work. There is no piecework done in any part of the 
factory. All the milling toolsused in the Beeston Works— 
and they are very numerous in form and size—are made 
on the premises by their own tool-makers and with 
machines of their own design. The emery grinding tools 
run in ball bearings, which appear to last for a great length 
of time, and to run without adjustment except at long 





intervals, and almost without oil. We mentioned above 


that the balls used in the bearings and hubs 
were all measured and tested as to form with 
great accuracy, and it is somewhat surprising at first 
to learn that the best micrometer gauges are of no use 
for this purpose. A ball which has been even carefully 
tested with one of these instruments and passed as true 
may after all be not circular, or may be microscopically 
egg-shapped. To avoid this, gauge plates are used, one 
for each size of balls, and in each such plate are six 
holes, the plate being for, say, jin. holes, about .)in 
in thickness, and of hard cast steel. Each plate ig 
provided with six holes, the largest of which is only 
about one-thousandth of an inch larger than the 
smallest, so that as between the ball which will 
just pass through the second hole and not through 
the first, there is but ,;';,in. difference in size. All the 
balls used in these works, although carefully made and 
accurate according to usual standard, are carefully: 
tested as to size and roundness, and sorted into six 
numbers by means of these gauges, and each bearings 
is fitted with those of the one gauge. This will 
afford a clue, with what has already been stated, to 
the cause of the perfect running of the crank bearings 
in these machines. We have one complete bracket 
before us, from which Fig. 3 was engraved, in which 
it is impossible to feel the slightest friction or shake, and 
yet it runs with the freedom of a chronometer wheel. 
It has been said bya mechanical cynic that a ball bearing 
is a good excuse for a bad fit. It may be admitted that 
a better running bearing and better fit for light work can 
be made in the form of a ball bearing than by any other 
means, and more cheaply; but a really first-class ball 
bearing needs great care and excellent workmanship. 

We have already occupied so much space with what was 
intended to be a brief notice of these works, that we have 
little left in which we can refer to other points. It is 
worth while to mention that to secure a really good 
strongly adherent enamelled coating to all the parts of 
the machines not plated, everything—tube fittings, spoke 
wires, and wheel rim-—is ground or filed up, and almost 
polished with emery cloth; and the sand blast is used 
for several purposes, including the polished part of the 
frames, and the removal of the hard glassy enamel 
left in places by the brazing operations. It is only by 
this sort of finish, almost to be called a polish, of the 
metal surfaces that enamelling can be effected so that it 
will stand the rough usage of some years to which these 
machines are subjected. The frames and other parts are 
first coated with a thin black dull varnish, which when 
stoved cannot be removed except by great effort, and it 
is not less troublesome than it is to remove the surface 
of forgings. To this first coat is added a second and 
third stove enamelling, and tubes prepared in this way 
may be considerably bent without cracking the enamel, 
and even then it will not flake off. The enamelling. 
rooms are kept very free from dust, the whole of the 
surfaces being painted or tiled, so that they may be 
washed to prevent dust accumulating, and  corres- 
pondingly to prevent dust from falling about on the 
enamelled articles in the wet condition. The enamel is 
baked in stoves heated by rows of Bunsen gas burners, 
and stoving is effected at a temperature of from 220 deg. 
to as much as 290 deg. The preparation of the 
handles and numerous parts which are plated, and which 
we were glad to see were not merely ‘‘ shown the plating 
bath,” involves careful polishing of every part of the sur- 
face, and some parts are copper-plated before nickeling. 

With regard to the design of the cycles, there are 
several points to which, from a mechanical engineering 
point of view, we might object; but to several of these 
points the reply made by Mr. D. W. Bassett, the manager 
of the works, was that he agreed, but that in some of 
them they had to be guided or were driven by fashion, 
and that really they could only insist, when not making 
the designs they preferred, upon using only the very best 
materials and workmanship. We, for instance, object 
to the very short distance between the two ball races in 
the narrow-tread crank brackets, and would prefer, more- 
over, that the chain wheel should, if possible, be between, 
though not of course centrally between, these two ball 
races. We would prefer, moreover, that the lower front 
tube of the frame should be replaced by two tubes; and 
also that the nearly vertical member of the frame im- 
mediately in front of the driving wheel should be similarly 
composed of two tubes instead of one. As these frames 
are made, all these members are in one plane, and twist- 
ing is only prevented by the use of large tubes and very 
strong joints, and even then considerable flexibility 
remains. In several ways these frames are open to 
improvement, and especially so is the frame with 
the long head and the frame of the ladies’ safety. 
Again, the hub at the part where they receive the 
spokes should be of larger diameter than they are 
now, and both the chain wheels should be increased 
in diameter. We have omitted to mention that Messrs. 
Humber and Co. were making the Boudard gear, but we 
were glad to find they were making it to order, although 
it was not so satisfactory to find that large numbers of 
them were being made. The Humber Company have 
other works at Coventry and Wolverhampton, at which 
800 and 400 hands respectively are employed. We were 
much interested in our visit to the Beeston Works, which 
reflect great credit on Mr. D. W. Bassett, the manager, 
and on Mr. C. T. Crowden, the engineer. 








TENDERS. 


Timper and concrete wharf and coal shed for Messrs. Neill, 





Bangor, Co. Down, Quaantities by Mr. Thomas Wilson, Tenders 
as under :— 

£ s. d. 
Clark, Inverness .. .. .. -- 10,468 0 0 
Ii. and J. Martin, Belfast... . tou 0 0 
R. C. Brebner, Edinburgh ~- awn 8 
Workman and Co., Belfast . 6,954 10 4 
eee ee eee e«- 690013 3 
W. J. Campbell and Son, Belfast... .. .. 6,600 0 0 
Geo. Lawson and Son, Glasgow... . 6,308 5 9 
Stitt, Belfast .. 6,137 9 4 


* Accepted with some reductions. " 
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Engravings of the New North Bridge, Edinburgh, and the Institu- 
tion of Civil Engineers, Westminster, and also the Index to Vol. 
da reiii, Every copy as issued by the Publisher includes a copy of the 

‘pplements, ana subscribers are requested to notify the fact should 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all casea be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Jore request correspondents to keep copies. 

* Al letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

W. B. C —Apply to the Board of Trade, Whitehall, for a circular. 

D. F.—Your theory breaks down, because there is no such force as you suppose 
tending to drive bodies to the centre of whirlpools. That is « popular delu- 


sion arising Jrom what can be seen when water flows through «un orifice in 
the bottom of a basii. 

E. G.—The quicker an engine runs the more is compression needed. On the 
whole we should prefer to use the valve you eall No. 2. If it is not quite 
satisfactory you can reduce the lap « little, but it would not be easy to add 


to the lap of valve No, 1. 

E. H.— We have not the least idea what you wish us to do in the matter. The 
reform of the patent law, if needed, is a question to be dealt with by Parlia- 
ment. It appears that, on the whole, the present mene of determining 
priority of invention and originality, and what is an’! ix not publica- 
tion ia @ legal sense are fairly satisfuctory. 

R. J.—The Banshee has been fitted by Messrs. 
similar to those of the Violct, illustrated in our impression Jor Aprtl 17th 
cad August 7th, 1891, with the exception that the engines stand the other away 
round in the ship, the valve gear being placed aft instead of forward. Th 
working drawings to which you refer have been out of print for years. 

P. 8. (Pittsburg, P.A.)—Most of the newer information upon these subjects 
18 to be found in the ** Transactions" of special societies, such as the Iron 
ond Suel Institute, the American Institute of Mining Engineers, Stahl und 
Eisen, dc. A compilation mostly derived Jrom these aud similar sources 
brought up to a comparatively recent date—say, tivo or three years back— 
has bsen lately published. It is ** La Siderugie en France ct a U' Etrauger,” 


Laird Bros., with engines 


par Cyviaque Helson. Paris, 1894. 2 vols., large Svo, with atlas of 1,72 
to plates. Price about £4. 

i. M, Co. (Redditch.)—The saving of power would be small so long as all the 
bearings of the shafting remained in line, and would only be greater in pro- 
portion to the extra size that must be given to the parts of tne shast nearest 
to the engine in the case of its being driven from one end. If the shafting 
can be driven from the centre, and perhaps cach halfdriven separately or by 
« parate belts, it would in most cases be better to do so, as the effect of uneven 


wearing of bearings would be less and the shafting would be «a little lighter. 
For your purpose it may be assumed you would do best by using rather light 
aud moderately high-speed shafting running in ball bearings. 


EXTRACTING TAN FROM OAK BARK. 
(To the Editor of The Engineer.) 

Sir,—I shall be glad to coi md with engineers or chemists who 
have designed p lant for the extraction of tan from oak bark in such con- 
— that it can be imported from abroad in a condensed form. E. P. 

anuary 





STEAM RENTS. 
(70 the Editor of The Engineer.) 

Sm,—I would be obliged if some of your readers would kindly oblige by 
stating the usual price charged for steam and how the price is made up. 
The position is th: A large manufacturer, wishing to oblige and assist 
a neighbour starting on his own behalf, agreed to allow him steam from 
his boiler to drive his small engine at a reagonable rate, and now the 
parties wish to arrange the matter in a fair and equitable manner. 

INQUIRER. 





SUBSCRIPTIONS. 

Tae ENGrveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 Ths. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abr 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
‘or any destination outside the United Kingdom, Foreign Subscriptions 
will, until Surther notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive Tat ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Covers— 


oa iid eo 66 ¢s 6e co co os £0 188. Od. 
ee ae e606 ne es 0s £1 16s. Od. 
Tick Parun Corres— 
Far meerly er ae a ee oe | £1 0s. 3d. 
oo, a a er oe eee £2 03. 6d. 


Reavina Cases.—The Publisher has in stock reading cases 
thirteen copies of Tut ENGinger. Price 2s. 6d. each. 


which will hold 





ADVERTISEMENTS. 

*.* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tax ENGINEER. 
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MEETINGS NEXT WEEK. 

Tue Insrirurion or Civit Enoinggrs.—Tuesday, January 22nd, at 
8pm. Papers: “The St. Gothard Mountain Railway and the Stanzer- 
pt a Cable Railway,” by Mr. Sigvard J. Berg, Assoc M. Inst. C.E.; ‘ The 
Monistrol Montserrat Rack Railway,” by Mr. Alfred Collett, M. Inst. C.E. 
“ The Usui Mountain Railway, age by Mr. C. A. W. Po wnall, M. Inst. 
C.E.; “ Boiler Explosions,” by Mr. William ae Wh. Sec., Assoc. 
M. Inst. C.E. Friday, January 25th, at 8 p.m. Students meeting. 
Paper: ‘‘ On the Strength of Large Grav oe J Docks,” by Mr. F. E. Went- 
worth-Sheilds, Stud. Inst. C.E. Sir B. Baker, K.C.M.G., Vice-President, 
will take the chair. 


Tue InstiruTion or ELectricaL Enotnegers.—Thursday, January 24th, 
at 8 Few Paper: “The Origin and Development of the Telephone 
Switch-board,” by J. E. Kingsbury, associate. 

Society or Arts.—Monday, January 2lst, at 8 p.m. Cantor lectures: 
“The Arc Light,” by Professor Silvanus ’P. Thompson, D.8c., F.R.S. 
Tuesday, January 22nd, at 4.30 p.m. Paper: ‘‘ Russian Armenia and the 
Prospects for British Trade,” by Dr. A. Markoff. Wednesday, January 
23rd, at 8 p.m. Paper: “ Tea,” by A. G. Stanton. Sir Alexander Wilson 
will preside. 


Royat Institution or Great Britain.—Friday, January 25th, at 





9p.m. Paper: “The Nile,” by Sir Colin Scott-Moncrieff, K.C.M.G., 
C.8.1. Tuesday, January 22nd, at8p.m. Paper: ‘The Internal Frame- 
work of Plants and Animals,” Professor Charles Stewart, M.R.C.S. 

F.I.8. Thursday, January oath, at 8 p.m. Paper: ‘ Four English 


Humourists of the Nineteenth Century,” by William Samuel Lilly, M.A. 





Saturday, January 26th, at 3pm. Paper: ‘‘ Stained Glass Windows and 
Painted Glass,” by Lewis F. Day. 
DEATHS. 


On the 18th inst., at 44, Victoria-road, Gipsy-hill, Murray THomson, 
M.D., F.R.8S.E., Fellow Univ. Calcutta, late Professor Experimental 
Science Thomason C.E. College, Roorkee, India, aged 60. 
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ACETYLENE AS AN ILLUMINANT. 


Tue hydrocarbon acetylene C,H, is well fitted for 
acting as an illuminating agent on account of the high 
percentage of carbon—92 per cent.—which it contains, 
and because of the fact that being an endothermic com- 
pound, the heat evolved in its combustion is greater than 
that corresponding with the number of heat units 
generated by the oxidation of its constituents. Save in 
the laboratory it has not hitherto been prepared in the 
unmixed state, and its utilisation has not been contem- 
plated, as the ordinary methods by which it can be 
obtained are comparatively costly. Its qualities as an 
illuminant are, however, sufficiently good to warrant the 
supposition that various applications may be found for 
it should a cheap method of manufacture be devised. A 
considerable amount of rumour, couched in exaggerated 
language, has lately been current concerning the produc- 
tion of acetylene on a scale of sufficient magnitude to 
bring its adoption as an illuminant within the bounds of 
possibility. The bulk of the reports have been trans- 
atlantic in all senses, and too much regard should not be 
paid to them, but there is nevertheless a certain core of 
fact in these announcements which may be profitably 
sifted out. The subject being eminently topical, Pro- 
fessor V. B. Lewes has taken advantage of it to deal in 
a popular manner with the various suggestions that have 
been made for turning acetylene to account, should it 
prove practicable to prepare it at a cost which would 
enable it to compete upon equal terms with other com- 
bustible illuminants. The dissertation alluded to was 
read on Wednesday last before the Society of Arts, and 
contains, inter alia, a useful recapitulation of the chief 
properties of acetylene and of its mode of preparation. 
It has long been known that certain metals, notably 
those of the alkaline earths, are capable of forming 
carbides, which when treated with water evolve acetylene, 
the hydroxide of the metal used being simultaneously 
formed. Moissan has shown that only a restricted group 
of substances can be regarded as fixed at the high tem- 
peratures which can be obtained by means of the electric 
furnace, silicides, borides, and carbides being prominent 
among these, and many such substances have been 
experimentally prepared by him. That calcium carbide 
can be obtained in a like manner is a necessary corollary ; 
in addition to this it has been empirically found that the 
preparation of this substance can be effected with con- 
siderable ease. A mixture of powdered lime and anthra- 
cite exposed to the temperature of the electric furnace 
yields calcium carbide, the lime being reduced to calcium 
at the expense of a portion of the carbon, the remainder 
of the latter uniting with the calcium; the formula 
CaC, has been assigned to the calcium carbide prepared 
in this manner. The sp. gr. of calcium carbide is stated 
to be 2:262, this low figure being due to the fact that 
calcium is, next to the alkali metals, one of the lightest 
of the metallic elements. When calcium carbide is 
brought into contact with water, acetylene is 
evolved and lime formed, according to the equation 
CaC, + H O= O,H, + CaO; when excess of water 
is present, the lime resulting from this decomposition is, 
of course, slaked. It is seriously proposed to manufac- 
ture calcium carbide for the purpose of preparing acety- 
lene either for immediate and local consumption as an 
illuminant, or for distribution from a central station 
as the enriching agent in ordinary coal gas, or as the 
chief constituent of illuminating gas of special grade. 
A yield of 5 cubic feet of acetylene per pound of calcium 
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carbide is claimed, the gas obtained being very nearly 
pure—98 per cent.C,H.,. The powerful and disgusting 
odour of acetylene would give warning of its escape from 
leaky fittings—a point of some moment, as it is un- 
doubtedly possessed of toxic properties. The solubility 
of acetylene in water—about 1:1 volume for 1 volume of 
water—is somewhat against ease of handling and distri- 
bution, but the gas is a good deal less soluble in strong 
brine. It can be condensed to a liquid at a moderate 
pressure, and its transmission in this form would not be 
more difficult than that of most other gases which are 
now commercially obtainable. 

There are two reasons why hope may be entertained 
that the utilisation of acetylene as an illuminant may be 
eventually achieved. The first is that a flame of acetylene 
is greatly more luminous than one consuming the same 
volume of any other gas. Taking the consumption of 
ordinary London gas in a common fiat-flame burner to be 

5 cubic feet per hour for a light of 16-candle power, a 
sieniion consumption of acetylene i in a burner sufficiently 
suitable for a gas rich in carbon will give as much as 
240-candle power. Weight for weight, the comparison is 
about half as favourable, for a cubic foot of acetylene 
weighs about twice as much as one of coal gas. The 
second point in favour of the realisation of the proposed 
use of acetylene as an illuminant is that calcium carbide 
itself may be regarded as potential acetylene, seeing that 
the gas can be generated from it by contact with water. 
Portable cartridges of calcium carbide, properly protected 
from moisture, could therefore be used to charge reser- 
voirs into which water could be introduced, and acetylene 
thereby generated and delivered for consumption by 
its own pressure. An estimate has been advanced 
as to the cost of producing acetylene, and may 
be provisionally transcribed. The cost of preparing 
calcium carbide in the electric furnace is stated to be £4 
per ton, corresponding with an estimated price of £3 10s. 
for that quantity of acetylene which a ton of calcium 
carbide will yield, due credit being given for the value of 
the lime obtained as a bye product. The volume of 
acetylene given by one ton of carbide is 11,000 cubic 
feet, and the cost of the gas, therefore, works out at 
6s. 44d. per 1000 cubic feet. The gas won in this manner 
has, as stated above, an illuminating value of 240-candle 
power, and compares favourably i in price with oil gas of 
96-candle power costing 3s. 4d. per 1000 cubic feet. It 
must be noted that the difference, which is about 9d. per 
1000 cubic feet, is not large, and would suffer change of 
sign if the estimated cost of manufacturing calcium 
carbide were found to be unduly low. The prospect of 
acetylene displacing other enriching gases must rest 
upon a better foundation before it can be termed imme- 
diate. The handling and transmission of acetylene are 
attended by a curious risk. The gas has the property of 
forming compounds with several metals, such com- 
pounds—acetylides—being eminently explosive. Copper 
and brass pipes would be liable to yield copper acetylide 
from this action of acetylene conveyed through them, 
and to become coated with a detonating film. No similar 
tendency has been observed with the commonest mate- 
rials for gas pipes, namely, iron, lead, and tin. The 
precise methods that may prove to be ‘feasible for dis- 
tributing acetylene as an illuminating gas can only be 
foreshadowed. One obvious means consists in mixing the 
gas w ith air in much the same way as that used for “ air 
gas,” made by saturating air with the vapour of a light 
liquid hydrocarbon, and using the mixture direct as an 
illuminating gas of high candle-power, but not of such 
richness as to be liable to burn with a smoky flame. 
Some danger may attend this course, as gross carelessness 
in adjusting the proportions might result in the produc- 
tion of an explosive mixture. A second, and in some 
ways preferable, arrangement, would be to enrich 
common coal gas with acetylene in place of gas from 
cannel or of enriched water gas. The addition of the 
acetylene could be effected either at the gas works or on 
the premises of the consumer, who would utilise a local 
reservoir of calcium carbide. In all these cases acetylene 
would of course compete with older methods of enrich- 
ment, and its cost of production is the only factor that 
need be seriously considered. Discussion thereupon is 
useless at present, further and more independent data 
than those quoted above being requisite for arriving at a 
valid estimate. 

A better chance of putting acetylene to a practical use 
is afforded by the growing need in many places, and for 
numerous purposes, of a self-contained source of gas of 
high illuminating power. The bare fact that a portable 
solid substance can be caused to generate a gas of the 
required quality by mere contact with a sufliciency of 
water suggests numerous applications of this order. 
Lights of vehicles of all descriptions, including railway 
carriages, where compressed oil gas might be replaced by 
calcium carbide and water, signal lights and buoys in 
positions to which access is necessarily intermittent, and 
the domestic supply of isolated houses, give considerable 
scope for a material fulfilling the essential conditions of 
simplicity, certainty, and safety in use. For purposes of 
this kind, the question of cost is altogether subsidiary, 
and the rivals with which a new illuminant would have 
to compete are themselves handicapped by many dis- 
abilities. Should failure attend the more ambitious 
scheme to use acetylene as a general lighting and enrich- 
ing agent, a fair measure of success may be secured in 
the less grandiose direction. 


LIQUID FUEL. 


Ir has so often been said that one ton of oil fuel will 


make as much steam as two tons of good coal, that the 
statement has met with tolerably general acceptance ; 
and very imposing structures have been built upon it. It 
is, however, like many other assertions, one that will not 
bear the test of careful scrutiny. It originated, there is 
reason to believe, with more or less sanguine inventors ; 
and it may be true when certain qualities of coal and of 
oil are compared ; and, again, petroleum may be better 
adapted for burning to advantage under special circum- 
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stances than coal. But it is well known that the precise 
merits of petroleum have not been advocated on such a 
practical basis as this. It has been maintained that 
petroleum, when burned in a suitable furnace, will give 
out twice as many heat units as a pound of coal; and no 
doubt the announcement that ‘ Russoline,” as used in 
oil engines at the Cambridge Show, is little more than 
one-fourth better than coal, came as a startling surprise 
to many people. It is just as well, however, that the 
precise truth should be known, and its proper value 
assigned to oil fuel. There is little difficulty in doing 
this, as soon as the composition of the oil is known. 

The so-called hydrocarbons are of multifarious and 
most complex composition. There are hundreds of them, 
between the highly-volatile benzines and the dense tar- 
like stuff known as Astaki, and all may be obtained by 
fractional distillation from almost every sample of crude 
mineral oil. With the details of the chemical construc- 
tion of rock or mineral oil we need not now concern 
ourselves. There are only two “fuels” properly so 
called in petroleum. The one is hydrogen, the other 
carbon, and these exist in varied proportions in different 
samples. The complete combustion of one pound of 
hydrogen to water will develope 62,000 British thermal 
units, and one pound of carbon will develope in like 
manner 14,500 thermal units. The average specific 
gravity of crude petroleum is probably somewhere about 
0°87, and its composition about 85 per cent. carbon, 13 
per cent. hydrogen, and 2 per cent. oxygen. The evapo- 
rative efficiency of one pound of this fuel is thus— 
14,500 x 85 = 12,325 units for the carbon; 62,000 x ‘18 
= 8600 for the hydrogen; and 12,325 + 8600 = 20,925, 
say, 21,000 units for the whole. It will be seen that this 
is a long way from the 29,000 units needed to be equal 
to double the value of good coal. But this is not all. 
There are on the market petroleum oils which contain 
much less than 13 per cent. of hydrogen. Thus there 
are samples which have 11 per cent. hydrogen and 87 
carbon ; the value of these is only 19,400 units. D. K. 
Clark finds the average value of a number of samples to be 
20,420 units. The number 20,000 is easily remembered, 
and if we assign that to petroleum as its calorific value 
in units we shall do it no injustice. When we come to 
consider the petroleum oils obtained by distillation from 
the crude liquid the case is apparently very much better 
for the oil, for specimens may be had with as much as 28 
per cent. of hydrogen, and an efficiency of about 27,000 
units, or very close to twice that of coal. But oils of this 
character cannot be used for raising steam. In the first 
place, they are too dear; but even if this difficulty were got 
over, we should not be better off, because the specific 
gravity is little more than °7, and it ignites at about 86 deg. 
Such fuel would be much too dangerous for use, partaking 
as it does of the nature of abenzine. It may be quite 
possible, however, to use it in an oil engine, and attempts 
to do this have been attended with varying measures of 
success; but for boiler work its use is out of the question. 
The form of the oil best adapted for raising steam is no 
doubt astaki. This has not been made the subject of 
much chemical investigation; it is the residue left in 
the stills when the lighter benzines and paraffins have 
been driven off. It boils at high temperatures, as much 
as 490 deg. indeed. What its chemical composition is 
we are unable to say with any certainty ; probably no two 
samples are quite alike. There is reason to believe, how- 
ever, that it is deficient in hydrogen, and that its value in 
units does not exceed, if it equals, 20,000 units. That is 
to say, it is, weight for weight, about one half better than 
coal. Ifa given quantity of coal will evaporate 14,500 lb. 
of water, then an equal weight of astaki will evaporate 
20,000 lb. of water. The drawback to its use is that, ton 
for ton, it costs about twice as much as coal, consequently 
it is @ very expensive fuel. 

We see then that the startling claims advanced by 
inventors of various systems of burning petroleum have 
no real foundation in fact, and they tend to retard the use of 
oil fuel rather than promote it. The right spirit in which 
to approach the subject is, while not expecting too much 
in the way of evaporative efficiency, to bear in mind 
that it is unfair to compare its price with that of coal in 
England only, and to remember that it is a superbly con- 
venient fuel, involving the least possible trouble in 
burning it. As to cost, we compare petroleum here at, 
say, 25s. a ton, with coal at 10s. or 12s.; but steamers 
trading through the Mediterranean and into the Black 
Sea will have to pay £2 10s. per ton for their coal, while 
petroleum may be put on board for less than the cost 
of coal in England, and Astaki can be had almost for the 
cost of putting it into the tanks. To utilise oil fuel, then, 
properly, it appears that marine boilers should be so 
constructed that they will, like Mr. Holden’s locomotives, 
burn either fuel indiscriminately, so that as the cargo 
steamer moves from port to port, she will always be able 
to provide herself with that form of fuel which can be 
had at the lowest price. 

Hundreds of patents have been secured for different 
methods of spraying and burning liquid fuel. The great 
secret of success seems to lie in so arranging matters that 
the flame will not put itself out and prevent the oil from 
being properly consumed. If we puta bit of flaming paper 
over the chimney of a lighted lamp the paper will be 
extinguished by the uprush of carbonic acid from 
the lamp flame. In the same way, when petroleum 
spray is directed into a furnace high up, it cannot 
burn, because the upper part of the fire-box contains 
little or no free oxygen, the spray is driven uncon- 
sumed through the flame, strikes the bridge or fire-stone, 
and runs down it to be burned—usually badly—below. The 

jet of oil should enter near the grate bars, but the precise 
height is a matter of adjustment, involving special know- 
ledge not to be imparted by letterpress. As regards the 
spraying, that is usually effected by the use of steam, but 
the practice is very objectionable, because the quantity 
used is very considerable, and represents great waste of 
fresh water, which must be made up again for the sake 
of the boilers, at least in the case of sea-going steamers. 
The use of compressed air appears to be better, but it is 


worth while to consider whether either air or steam are 
needed. It might be found practicable to get rid of both 
by driving the oil in through very fine nozzles—needled 
if desirable—under heavy pressure. This device has 
been employed in oil engines with much success, and we 
do not see why it should not be made to answer for 
furnaces. If it can be used it disposes at a stroke of 
several serious objections to the use of liquid fuel at sea, 
and a very moderate sum would suffice to test the value 
of the idea. The principle involved cannot be made the 
subject of a patent, but the experimenter might secure 
himself an adequate reward by patenting the details of the 
apparatus by which it was carried into practice. 
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A SPURT IN SHIPBUILDING, 


Dvnrinc the first fortnight of the current year a surprising 
number of new orders has been placed on the Clyde and else- 
where, and the resumption of work by the shipyard and 
engine-shop hands after the New Year’s holiday festivities 
has been made under pleasant conditions and prospects 
accordingly. Scotch shipbuilders alone, during the brief 
period named, have booked something approaching 50,000 
tons, equivalent to about a month and a-half of average out- 
put. The principal contract is that placed by the Peninsular 
and Oriental Steamship Company with Messrs. Caird and Co., 
Greenock, to build a screw steamer of 7500 tons gross 
register, with engines of 11,000 indicated horse-power, and 
similar to the Caledonia, produced by Messrs. Caird for the 
same company last year. Other two important orders are 
those placed by Messrs. Maclay and Macintyre, Glasgow, with 
Messrs. Alex. Stephen and Sons, Linthouse, for two cargo 
steamers, each of a capacity of close on 6000 tons. The 
same firm of builders have also booked an order for 
a steamer of ahout 5000 tons for British owners. 
This accession to the work already on hand makes the 
Linthouse builders one of the busiest firms on the Clyde. 
The material for these vessels just ordered was all contracted 
for before the New Year, in anticipation, and at, it is said, 
the lowest price on record. A further contract for a steamer 
of large tonnage is that placed with Messrs. Denny and Bros., 
Dumbarton, by Messrs. Patrick Henderson and Co., Glasgow, 
for a steamer of 5500 tons, similar in most respects to the 
Prome built last year by Messrs. Denny for the same firm. 
Messrs. Barclay Curle have secured the contract to build a 
large steamer for the “ Shire”’ line, intended for the frozen- 
meat trade. This order was procured in the face of keen 
competition on the part of North-East Coast of England firms, 
who have built a large number of vessels of this special class. 
The same firm of builders have also contracted to build a 
sailing vessel of about 3000 tons, and 300ft. long, for a Liver- 
pool firm. Messrs. A. and J. Inglis, Pointhouse, have under- 
taken to supply, for the coming tourist season, a paddle 
passenger steamer to the fleet of the North British Steam 
Packet Company. Although of moderate dimensions, she is 
to be longer than other recent additions to the fleet, and in 
most respects an improvement — them. Mersrs. Inglis 
have also been entrusted with the building of a 200-ton steam 
yacht for Mr. W. A. Coats, Paisley; while their neighbours, 
Messrs. D. and W. Henderson, Meadowside, have now been 
empowered to proceed with the new America Cup Challenger 
from Mr. Watson’s designs, to the order of the syndicate 
headed by Lord Dunraven. The new cutter, which is 
also to be named the Valkyrie, will be built on the same 
berth as her predecessor, viz., beside the builders’ patent 
hauling-up slip from which she will be launched. One or 
two orders have been placed with firms at Leith and Mont- 
rose, while at Dundee several important contracts have been 
entered into. One is for two steamers of 2000 tons each for 
the Channel cargo and passenger service of the Clyde Ship- 
ping Company, the builders and engineers being Messrs 
W. B. Thompson and Co., who have already produced 
several of the Clyde Shipping Company’s fleet. One of the 
new vessels will, of course, replace the Inishtrahull recently 
lost, and both will be built to the highest class under the 
British Corporation Registry. Several Clyde firms have sent 
in tenders for the construction of a Chilian cruiser of con- 
siderable dimensions, which isin the market, and one or two 
are looking forward to participating in the fresh lots of naval 
contracts which has been recently announced as about to be 
entered into. 


OUR IDLE FURNACE PLANT. 


One of the features that does not attract the attention 
that it ought is the large proportion of the iron-producing 
plant in the country that is idle. The returns of the 
Scottish iron trade show that only seventy-three blast fur- 
naces were in operation at the end of the year, out of a total 
now put at 108; and even the proportion at work is kept up 
by one-third being employed in the smelting of hematite 
iron. In the Cleveland or north-eastern district, there were 
at the end of the year ninety-four furnaces in blast out of 
142 erected; and there is the same remark to be made as to 
the employment in the smelting of imported iron ores. 
Again, in our chief hematite-making district not half the 
furnaces built are in operation, for thirty-one only were 
reported as at work at the end of the year, out of over seventy 
built; and taking the United Kingdom altogether, it is 
probable that not half of the furnaces built are in operation, 
though it may be looked on as probable that the stocks of 
pig iron will be found to be less than on the average of recent 
years. This idleness of some hundreds of blast furnaces is 
the more remarkable when the low price of pig iron is ‘taken 
into account, because it is often found that in such periods 
of low prices there is a disposition to stock pig iron in the 
waiting for a time of better price. Of course, we have always 
to look to a proportion of the existing blast furnaces being 
idle, some for repairs, some for financial reasons, and some 
because they cannot produce pig iron to profit except at 
times of what may be considered high prices of crude iron. 
But when allowance is made for all these causes, it will still 
be found that the number of the idle furnaces is much in 
excess of that usual. It may be in part traced to the employ- 
ment of furnaces of very large productive capacity; but in 
degree it represents the want of energy in the iron trade, the 
languid nature of the conaumption ; and it will only be fully 
removed when there is a return of constructional activity, 
either in railways or other great iron-using industries. 








Tue Admiralty are making strenuous efforts to secure 
candidates for the new rank of assistant engineers for temporary 
service. Two examinations have been beld in the last six months, 
and another will be held in February. From this it would appear 








that ‘* D.lly Dilly ” is not always ready to come and be killed, 
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I'he Development of the Locomotive: A Popular History, 
By Ciement E, Srrerroy, C.K, New and enlarged 
Hdition (3rd), Crosby Lockwood and Son. London, 1894, 

Mr. Ciement Strerron’s valuable little book on the 

development of the locomotive engine met deservedly 

with so favourable a reception on its original appearance 
three years ago that we are not surprised to hear of the 
rapid exhaustion of a first and second edition, or of the 
demand that already has arisen for a third. No such 
complete and yet concise compendium of general and 
particular information relativeto the iron horse, couched 
in such a popular and readable form, and published at so 
low a price, has hitherto been available to the ordinary 
student. This revised and enlarged third edition of 

Mr. Stretton’s book, issued even at a lower price than 

before, will be very gladly received by a large circle of 

interested readers, including many quite outside railway 
and engineering circles. 

To the two later editions Mr. Stretton has made 
numerous acceptable additions. Some valuable further 
details have been added with reference to ancient loco. 
motives, and particulars furnished as to the latest designs 
of engines recently constructed or now under construc. 
tion both in Great Britain and in America; also many 
locomotives which in the earliest edition were merely 
described, are in this newest edition pictorially and very 
clearly illustrated. In this way the successive links in 
locomotive history are fully and lucidly set forth, and the 
student is provided with a most useful text-book, to which 
he will seldom refer in vain for any information he may 
need on the subject. 

Among the additions since the first edition may be 
mentioned illustrations (1) of the remarkable broad. gauge 
engine Hurricane, designed for the Great Western Rail- 
way in 1836 by Mr. T. E. Harrison, with 10ft. single 
driving-wheels, the cylinders and motion on the one hand, 
and the boiler and fire-box on the other, being carried on 
separate frames and wheels; (2) of the London and 
North-Western engine Cornwall, as originally constructed 
and shown at the Exhibition of 1851, with the boiler below 
the axles; (3) of the two latest designs of Great Western 
engines—the 7ft. 8in. singles, Amazon class, and the 7ft. 
coupled, Armstrong class, both recently illustrated in Tur 
ENGINEER. So far as we are aware, the engines Hurricane 
and Cornwall have not been pictorially represented in any 
previous work on the locomotive, save Co)burn’s, and as 
they are among the most remarkable of the earlier and more 
ambitious experiments in railway engine building, they 
must always remain remarkable incidents of locomotive 
history. Mr. Webb’s new eight-wheel coupled mineral 
engine is also described, as are the various improvements 
and modifications made by the different railway com- 
panies during the past two years, including the new 
engines for the Great Northern and Midland Joint Line 
and for the Mersey Tunnel. 

Mr. Stretton has a few words to say, too, about maxi- 
mum speeds. Previously he had never personally 
recorded a higher rate than 79°9 milesan hour. Since the 
first and second editions of his book were issued, how- 
ever, he has noted speeds of 80 to 81 8 miles an hour, both 
in England and in America. This corroborates some 
observations which have recently appeared in our 
columns. Mr. Stretton deals at some length with the 
newest classes of American engines, among others the 
Vauclain compound, which he found to perform most 
satisfactory work; although he expresses a doubt whether 
equally good results—if not better— might not have been 
obtained with non-compound engines of proportionate 

ower. 

' Having acted as a representative for Great Britain at 
the Chicago Exhibition, of 1893, and contributed a collec- 
tion of over 1000 photographs, working drawings, or other 
illustrations of British locomotives, Mr. Stretton naturally 
dwells with just pride on the completeness with which 
this country’s locomotive engineering was represented on 
that important occasion. He very truly says that the 
very complete record of all the steps in the locomotive 
history of the whole world formed ‘“ an exhibit as remark- 
able for its vast extent as for the interest of its details.” 

The comparatively limited nature of the past year's 
railway developments is attributed by Mr. Stretton 
mainly to the great coal strike of 1893, which compelled 
rigid economy, including the restriction of expenditure on 
new engines, as the companies had had many hundreds 
of locomotives standing idle in the sheds during the 
cessation of the coal traffic, and consequently old engines 
were repaired or rebuilt instead of new ones being 
designed. But he points out that in spite of these draw- 
backs the year 1893 was remarkable in railway history as 
having witnessed (1) the completion of the fitting of 
passenger trains with automatic continuous brakes; (2) 
the introduction of third-class dining carriages; and (3) 
the more general adoption of the system of heating 
carriages by steam or hot water from the engine. 

Altogether this new edition of Mr. Stretton’s work 
contains so much that is fresh and valuable that those 
who only possess the first edition will probably be glad 
to procure this latest one, as substantially Vol. II. . of 
the work and as an essential complement to its earliest 
edition, which now is merely * Vol. I.” 





By J. A. 


The Steam Engine and other Heat Engines. 
At the 


Ewrnc, M.A., B.Se., &ce. &c. Cambridge: 

University Press. 1894. Cr. 8vo. 400pp. 
Tue books on the steam engine may be broadly classed as 
of two kinds—those which treat of the steam engine as a 
subject, a piece of mechanism, and of its heat and 
physics; and those that deal with the design, construction, 
and working of steam engines as they are, not from the 
point of view of the teacher, but from the point of view 
of the responsible designer and improver, the practical 
maker and commercial user. The book before us is one 
of the first kind, and is an interesting one of that class, 
and valuable. The steam engine is not the same thing as 
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viewed by all men, or even by all who understand it. To 
the one it is a real thing to be made and harnessed, made 
ata price and improved until it will work at a price; to 
another it is a study. Professor Ewing’s book is a 
“« University Text-book,” his ‘ Encyclopedia Britannica’ 
article much expanded, so that it may “ treat not only of 
the thermodynamics of the steam engine, but of other 
aspects of the subject which admit a theoretical dis- 
cussion, such as the kinematics of the slide valve and 
the kinematics of the governor and the moving 
mechanism as a whole, and also to give a general, if 
brief, account of the forms taken by actual engines and 
of the manner of their working.” It is a teacher's book, 
regarding the steam engine from the teacher’s stand- 
point. It opens with an interesting chapter of thirty- 
two pages on the early history of the steam engine, 
followed by a chapter of similar length on its elemen- 
tary theory. The third chapter adds the properties of 
steam to the elementary theory, and introduces isothermal 
and adiabatic lines for steam, Carnot’s cycle with steam, 
and efliciency from different points of view. The fourth 
chapter of forty-six pages follows this up, and enters at 
length upon entropy changes, and deals with entropy 
temperature, diagrams for steam, after the manner made 
familiar by the work of Messrs. Macfarlane Gray, Willans, 
and Captain Sankey ; and this chapter is very interesting as 
an academic treatment of heat and the thermodynamics of 
abstract heat machines and reversible machines and pro- 
cesses. The entropy temperature diagrams provide 
another means of comparing actual indicator diagrams 
with theoretic diagrams calculated on a number of 
assumptions as to what appears to be necessary heat 
exchanges. They help toshow at what part of a cycle 
the evidence of heat content is other than appears from 
the pressures on the indicator card, but the interpreta- 
tion of the cause of the disparity and its possible remedy 
remains as much a matter for the experience and in- 
genuity of the steam engine designer as it has been with 
the isothermal diagrams of what ought to be. The fifth 
chapter of thirty-nine pages is on the actual behaviour 
of steam in the cylinder. In this the comparison of an 
actual with a real indicator diagram, influence of 
cylinder walls, re-evaporation, action of a steam jacket, 
and the allied questions, are clearly—more so, perhaps, 
than is usual—explained with reference to the work of 
Isherwood, D. K. Clark, Lowry and Emery, Hallauer, 
Hirn, Col. English, Rankine, Donkin and Willans, tests 
by Mr. J. G. Mair, Professor Unwin, and others. The 
comparison of the results of trials with the ideal possible 
is in some respects new, as the thermal expenditure is 
measured in relation to that of a Carnot cycle modified 
by assuming exhaust to continue until condensation is 
complete, instead of assuming the impracticable adiabatic 
compression, the condensed water being supposed to be 
returned to the boiler by a feed pump. Taking the heat 
expenditure, losses, and work done in the ideal and an actual 
case, wherein 18°5 lb. of 175 lb. steam was used per indi- 
cated horse power by a Willans engine, the engine gave 75 
per cent. of the possible with this partially reversible cycle. 
These things are interesting, but of extremely limited im- 
portance. The sixth chapter, of twenty-four pages, is on 
testing steam engines, and the seventh, of eighteen pages, 
is on compound expansion, which states the views now 
generally held, although some of them will be materially 
nodified by recent experiments with the successful use 
of high pressures with only two cylinders of very widely 
ditferent capacities. Chapter VIII. is on valve gears and 
valves; IX. on governors; X. on the work on the 
crank shaft; XI. on boilers; XII. on forms of the 
steam engine, including the Parson’s steam turbine and 
a reference to the Laval turbine. In Chapter XIII. air, 
oil, and gas engines, are disposed of in twenty-six pages, 
and oil engines in three pages, which is scarcely consistent 
with the announcement in the preface that “ air, gas, and 
oil engines are noticed as well as steam engines.” 

The author's description and explanations are clear 
and concise, the style good, and his book will take a 
leading place amongst those text-books which he was 
‘encouraged by more than one teacher to believe might 
be useful." The work of the printers and publishers is 
exceedingly well done, and the paper is what it 
should be, ; ee 
American Electrical Street Railways, their Construction and 

Equipment : With Notes on the Cost of Installation and of 

Maintenance, and of the Advantages of Electrical Traction, 

compared with other Methods. By K1LLincwortH HEDGES, 

M. Inst.C.E. London: E. and F.N. Spon. 1894. 4to. 
Ir may be hoped that tramway traction in this country 
will not always be subject to the horse-and-fodder 
interests, and that more humane and more economical 
methods of traction will find employment. The reasons 
for the little progress yet made in this country do not 
obtain in the United States; and neither mechanical 
nor electrical difficulties any longer hinder mechanical 
traction there, any more than they need do here. Mr. 
Killingworth Hedges’ book is the useful outcome of an 
extended tour through the States and Canada, and to a 
great extent may be said to have anticipated and to 
supplement the recent discussions on the papers read 
before the Institution of Electrical Engineers, by Mr. 
Wilkinson and Mr. Blackwell. So much has been done 
in the States, that no‘electrical traction engineer in this 
country can afford to be without the means of availing 
himself of the experience—both structural and statistical 
—there obtained, and Mr. Hedges’ new volume supplies 
these means. His book opens with notes on electrical 
circuits, and with historical notes on the cause of rapid 
development, and then deals with the construction of the 
road; the overhead and conduit systems of conductors 
and trolleys, collectors, and other apparatus; cars, and 
their electrical equipment; electric motors; electric 
generators, engines, and boilers used; operation of the 
road; examples of electric railways; notes on electric 
locomotives ; comparative cost of traction by cable, elec- 
tricity, and animal power ; commercial considerations, &c. 
There is a great deal in American practice which will not 





be followed here; but it is as necessary to know what not 
to do as what to do, in this as in other things. A brief 
reference is made by the author to what is apparently 
known as a ‘compressed steam” tramway locomotive— 
now under trial, but which is only a slight modification 
of the Francq-Lamm system, a small fire-box being pro- 
vided which carries fire enough to keep steam for the 
journey without any stoking. He also deals with some of 
the various methods which have been tried or proposed 
for reducing the enormous load variations, consequent 
upon the heavy work of overcoming the inertia of cars 
on starting. Some that have been proposed are useless 
in this respect ; for while somewhat relieving the gene- 
rators, they still leave it necessary to fit a car with from 
30 to 40-horse power motors. ‘This is of course a me- 
chanical discredit even when one motor car is expected 
to haul one car behind it, and it is sufficient to cause a 
good deal of the scepticism still common in this country 
with regard to the possible commercial success of elec- 
tric haulage. 


Illustrated Modern Art and Literature. Monthly. Price 1s. 
Printed by the Modern Art Publishing Company, Berlin. 
lliffe and Son, St. Bride-street, London. 

WE have before us the first two numbers of the above 
publication. Beautifully got up and admirably printed, 
it invites comparison with its French contemporary the 
Kigaro Illustré, and we may add that, if the high 
standard of excellence reached by these early copies can 
be maintained, there should be no reason why as long 
and as prosperous a career should not be predicted for it. 
With its exquisite colour printing and admirable wood 
engravings—a method of reproduction too little seen in 
these days of rapid and effective process blocks—the 
Christmas number is a veritable édition de luxe, and it 
may seem perhaps rather ungracious, in the face of so 
much excellence, to suggest that the originals of the 
subjects chosen are not always worthy of the pains 
bestowed in reproducing them. No technical excellence, 
for instance, could, in our opinion, lend any attractive- 
ness to the young woman portrayed in ‘Christians, 
awake, Salute the Happy Morn,” and the same may be 
said of another plate, ‘The Old, Old Story,” which, 
hackneyed in subject, and — somewhat old-fashioned— 
sentimental in treatment, leaves us with an uncomfort- 
able feeling of having seen it before. Many of the 
plates, however, are all that can be desired, and the pre- 
dominating sentiment on closing the number is one of 
wonder that so much can be provided for the modest 
price of 1s. 6d., a sum that compares very favourably 
with the three francs which the Parisian is called upon 
to pay for his Figaro. 
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Every Man’s Own Lawyer. A Handy Book of the Principles of 
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viduals. By a Barrister. Thirty-second Edition, carefully revised 
and enlarged, including the Legislation of 1894, ‘To which is now 
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Annuaire pour An 1895, Publie par le Bureau des Longitudes- 
avec des Notices Scientifiques. Prix lf. 50c. Paris: Gauthier, 
Villars et Fils. This should be about the hundredth volume of the 
Annuaire, which was started by a decree of the National Conven- 
tion in 1795, and has ever since been regularly published. The 
present little volume contains a vast amount of information not 
confined to that which we are accustomed to look for in the 
‘“ Nautical Almanac.” There are also some articles by well- 
known men of science, including a note on a specially constructed 
meteorograph for the Mont Blanc Observatory by M. Janssen, 
and on photographic photometry by the same author. 


The Life and Enterprises of Ferdinand de Lesseps. By G. Barnett 
Smith. Second edition. Revised up to date. Price 7s. 6d. 
London: W. H. Allen and Co., Ld. 1895.—This work contains a 
very complete history of the —_ and construction of the Suez 
Canal. Its principal interest, however, lies in a somewhat ex- 
haustive account of the Panama scheme, which occupies the whole 
of the latter portion of the volume. The book is pleasantly written 
and printed in excellent type. It would be much improved by two 
or three maps. The author has nothing but good to say of M. De 
Lesseps, but he is on the whole not unfair or unwilling to do 
justice to others. We can recommend it to such of our readers as 
desire to have a very convenient account of the Suez and the 
Panama Canal on their library table, 


A NEW GRAVING DOCK ON THE TYNE. 





On Saturday, the 12th inst.,a new graving dock of very 
large capacity was opened on the Tyne below Newcastle. lt 
is the property of the Wallsend Slipway and Engineering 
Company, and has been built with the view of accommo- 
dating vessels of considerable size for repair and overhaulage. 
Doubtless the success which has attended the slipways during 
the twenty-one years of their existence has led the directors 
of the company to look for similar success in this new enter- 
prise. It is undoubted that some accommodation for ships 
of great burden was needed in so important a shipping 
centre, and no doubt the company is fully justified in expect- 
ing that the advantages held out by the new dock will be 
appreciated. 

Mr. John Best, of Edinburgh, was the contractor for the 
building ; Mr. Shirlton Holmes and Mr. John Thomson the 
engineers; the gates and boilers were both made by the 
Slipway Company. Considerable praise is due to all con- 
cerned for their patience displayed. The task has been by no 
means easy, and if we remember rightly, about two years ago 
part of the bottom gave way during building, owing to 
treacherous soil, and had to be recommenced. The length of 
the dock is 540ft.; it is 66ft. wide, and has at full tide 25ft. 
of water on the sill, from which it will be seen that vessels of 
very considerable size can be floated in. The gates are closed 
by hand power; two geared winches underground on either 
side pull on chains attached to the gates. Thechains have to be 
slacked out to let vessels pass over them, and in closing the 
gates as much time is employed in taking in this slack as 
after tension has been put on the chains. The whole opera- 
tion takes about half-an-hour, and was performed on Saturday 
without a hitch, though it was only the third time of swing- 
ing. The dock is emptied by two 36in. centrifugal pumps 
driven by steam engines direct. The plant, exclusive of 
the boiler, is by Tangyes, of Birmingham. A few figures 
may be of interest, but we hope to illustrate the engines 
in a later impression. They are of the usual type made 
by that firm. Two single-cylinder direct-acting auto- 
matic-expansion vertical engines side by side, making 170 
revolutions per minute with 1001b. of steam, on a piston 
24in. diameter by 20in. stroke. The pumps are placed right 
and left of the engines, each driven independently by its own 
shaft ; the two shafts, however, come nearly together in the 
middle, and, in case one engine breaks down, the other can 
be coupled on to its shaft. The pumps give a delivery of 
3,000,000 galls. per hour, arf empty the dock in less than 1, 
hours from 25ft. depth. The engine and pumps are under- 
ground beside the dock, the boilers in a shed above. A10-ton 
Tweddell crane is in service beside the dock, and electric 
light is provided for work at night, and on oil-in-bulk 
steamers. 

The opening ceremony was performed by Mrs. Boyd. 
Guests were taken from and to Newcastle by special train, 
and were entertained at an excellent luncheon. 








LIVERPOOL ENGINEERING SocteTy.—At the fortnightly meeting 
of this Society, held on Wednesday evening, the 9th inst., at the 
Royal Institution, the president, Professor H. S. Hele Shaw, 
M. Inst. C.E., in the chair, a paper was read by Mr. John A. 
Brodie, Wh. Sc. Assoc. M. Inst. C.E.,, entitled “‘ Tramways and 
Tramway Traction.” The author, after a general résumé on tram- 
ways, dealt in detail with the question of permanent way, and then 
proceeded to discuss the relative merits of horse, locomotive, 
cable, and electrical traction, and the comparative costs of the 
systems, A discussion upon the paper terminated the pro- 
ceedings. 

TRADE ANNOUNCEMENTS.—Messrs, Lobnitz and Co., engineers 
and shipbuilders, Renfrew, have received an order for foreign 
owners for three vessels, about 300ft. long, for cargo and passen- 
gers,—We are asked to state that Messrs. Summers and Scott, of 
Gloucester, have appointed Mr. E. C. Amos, M.I.M.E., 11, Queen 
Victoria-street, their London representative for their match and 
oil mill machinery, light draught steamers and steam engines.—The 
Luhrig Coal and Ore Dressing Appliances has secured contracts for 
coal-washing plants for the Ackton Hall Colliery Company, and 
the Denaby and Cadeby Main Colliery Company. The latter com- 
pany already has a Luhrig plant at work, the new plant being for 
their Cadeby Colliery. 

DEATH OF Mr. E, REYNOLDsS.—We regret to have to announce 
the death of Mr. Edward Reynolds, of W. Vickers, Sons and Co., 
River Don Works, Sheffield, which occurred on Saturday evening 
at his residence, Westbourne-road. Mr. Reynolds was the son of 
Mr. William James Reynolds, of London and Herefordshire, and 
was born in 1825. Educated at King’s College, London, he became 
a draughtsman jn the locomotive department of the Eastern 
Counties Railways, and was afterwards appointed engineer to the 
Butterley Iron Company. About 1858 he entered into partnership 
with Mr., now Sir, Frederick Bramwell, as consulting engineers, 
with offices in London. In 1863 he became engineer with Messrs, 
Naylor, Vickers and Co., of Millsands, and under his charge the 
present great concerns of Vickers, Sons and Co. was housed in new 
works at Brightside. Mr. Reynolds’ services as engineer were 
fully appreciated. He joined the board of directors and subse- 
quently became one of the managing directors. He was a member 
of the Institution of Civil Engineers, the Institution of Mechanical 
Engineers, the Institution of Naval Architects, and a Fellow of the 
Society of Arts, holding as well other distinctions. In private 
life Mr. Reynolds was highly esteemed and his death is much 
regretted in the district. His remains were interred at Sheffield 
on the 16th inst. 


ROYAL METEOROLOGICAL SocrETy.—The annual meeting of this 
Society was held on Wednesday evening, the 16th inst., at the 
Institution of Civil Engineers, Great George-street, S.W., Mr. R. 
Inwards, F.R.A.S., President, in the chair. The Council in their 
report reviewed the work done by the Society during the,past year, 
and also stated that additional accommodation had been provided 
to meet the growing needs of the library. Forty-five new Fellows 
had been elected during the year. Mr. Inwards, in his presidential 
address, dealt with the subject of ‘‘ Weather Fallacies,” which he 
treated under the heads of Saints’ Day fallacies, sun and moon 
fallacies, and those concerning animals and plants. He also 
referred to the almanack makers, weather prophets, and impostors 
who have from time to time furnished the world with fit materials 
for its credence or its ridicule. Mr. C. Harding read a paper on 
‘The Gale of December 21st-22nd, 1894, over the British Isles.” 
This storm was one of exceptional severity, especially over the 
northern portions of England and Ireland, and in the south of 
Scotland. It developed energy very quickly, and travelled with 
great rapidity. The self-recording anemometers show that the 
greatest violence of the wind occurred at Fleetwood, where. the 
velocity was 107 miles in the hour between 8.30 and 9.30 a.m, on the 
22nd, and for four consecutive hours the velocity exceeded 100 
miles. This is the greatest force of wind ever recorded in the 
British Isles, and is 10 miles in excess of the highest wind velocity 
in the great storm of November 16th-20th, 1893. At Holyhead 
the wind in squalls attained the hourly velocity of 150 miles 
between 10 a.m. and noon on the 22nd. The strongest force was 
mostly from the north-westward. Much destruction was wrought 
both on sea and land, and there was a heavy loss of life. 
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THE NORTHALLERTON COLLISION. 
THE collision which took place at Castle Hill Junc- 
tion, near Northallerton, on the North-Eastern Railway, 
on the 4th of October last, has been made the 
subject of energetic discussion in our pages. It was 
in many respects a typical railway accident, in and 
round which were concentrated a number of events 
all contributing more or less to bring it about. For 
this reason it possesses somewhat unusual interest. 
The report of Major-General Hutchinson, who carried 
out the Board of Trade inquiry, has only just been made 
public, because, owing to the illness of one of the firemen 
—who was an important witness—his evidence could not 
be taken for some weeks. We have ere now called atten- 
tion to the action of the railway department of the Board 
of Trade in dealing with railway questions. General 
Hutchinson’s report, is like the accident with which it is 
concerned, typical and representative. It possesses, there- 
fore, a good deal of interest. We think it is quite time 
that the action of the Board of Trade should be carefully 
re-considered; and we propose to criticise the report 
somewhat in detail, not because we wish to censure its 
author, but the system and policy of which it is the out- 
come. It manifests that want of practical acquaintance 
with the working of railway trafic to which we have 
“pete called attention. It seems to us that it is, 
efore all things, desirable that those who have to report 
on railway matters should perfectly understand them. If 
they do not, injustice may be done on the one hand ; 
while, on the other, the effect of the verdict pronounced is 
weakened to the detriment of the public, and we may be 
excused for saying that elderly general officers, albeit 
Royal Engineers, do not appear to be precisely the best 
type of men to handle questions of railway working of 
considerable complexity. 

The circumstances of the collision are not complicated. 
At 2 a.m. on the morning of October 4th a goods train 
from Newcastle for Hull left Darlington, 50 minutes in 
front of the second portion of the up express train due to 
leave Darlington at 2.37 a.m., but which train had been 
reported seven minutes late in leaving Newcastle, and 
was 13 minutes late in leaving Darlington. It consisted 
of 38 loaded wagons and a van. The engine did not 
steam freely, and 45 minutes had been lost. At Darling- 
ton the foreman-shunter added 9 loaded wagons, and the 
driver did not object. The maximum regulation load 
for the engine was 45 wagons at 25 miles an hour, 
or 50 wagons at 20 miles an hour. (General Hutchin- 
son's censure begins here, and he blames the driver 
and the shunter for adding to the load; but it 
will be seen that the maximum load was only exceeded 
by two wagons. His conclusions may be right, but his 
reasons were insuflicient. General Hutchinson argues 
that as the engine had not been able to keep time between 
Newcastle and Darlington, it was certain it could not 
keep time between Darlington and York. To show the 
ineptness of this argument, we have only to point out 
that because the engine had not steamed very well 
during the first trip, was not a reason why it should not 
steam properly during the second trip: and that whereas 
the road from Newcastle to Darlington is more or less 
hilly, the section from Darlington to York is practically 
a dead level. However, as a matter of fact, the goods 
train lost 18 minutes in running from Darlington to 
Castle Hill Junction, a distance of 13} miles. Here the 
train was shunted, and at 2.54 a.m. the up line was clear. 
A mineral train followed the goods train, 42 minutes in 
front of the express. It was checked by signal at two or 
three places, and finally reached Castle Hill about 3.5 a.m., 
when the signalman told the driver he must shunt to let 
the express pass. He accordingly kept his train mov- 
ing, and had got the tail of it within a short distance 
of the relief siding points, when it was run into by the 
up express, which consisted of two engines and tenders, 
a brake-van, 11 vehicles, and another brake - van, 
13 vehicles counting as 14, marshalled in the following 
order:—Engine and tender No. 903, engine and tender 
No. 1622, brake-van No. 1028, third - class carriage 
No. 139, Pullman car ‘‘ Iona,’ composite No. 72, sleeping 
car No. 230, composite No. 37, sleeping car No. 184, 
composite No. 243, saloon No. 17, .third-class brake 
No. 1327, sleeping car No. 109, third-class No. 38, brake- 
van No. 1263. The Westinghouse brake was fitted 
throughout the train, the total weight of which was 
about 360 tons, and the weight on braked wheels about 
260 tons. It left Newcastle at 1.49 a.m., 7 minutes late, 
reaching Darlington at 2.43 am., 9 minutes late, 
the engine not steaming freely. On that account, and 
because the Westinghouse pumping engine was working 
badly, Clack, the driver, asked for a pilot, and got 
engine 903, in charge of Adamson the driver and Currey 
the fireman. The train left Darlington at 2.50 a.m., 
13 minutes late, and proceeded without stopping until it 
ran into the tail of the mineral train at Castle Hill. 
There was a tolerably thick, patchy fog, which, as will 
be shown presently, prevented the signals from being 
seen. Clack, the driver of the train engine, in his 
evidence said— 

‘* After leaving Darlington the weather was clear up to Dalton 
Junction, and there it became foggy, and the fog increased in 
thickness from that on. The last signal I saw was the up advanced 
signal at Dalton Junction, where I had seen the up distant signal, 
but not the up home signal. I saw none of the Cowton signals, 
nor of the Danby Wiske, nor Wiske Moor signals, nor the 
Castle Hills up distant signal. This was owing to the steam from 
the leading engine blowing back over the cab of my engine and 
the fog. I was looking out for these signals, and should have 
seen them had the steam and fog not prevented me, I saw the 
Wiske Moor cabin as I passed it, but I could not see the signalman. 
The first notice I had of anything being wrong was from the 
whistling of an engine in the Castle Hills Junction sidings, as I 
was ing the engine of that train, when the speed was Eiinsen 
50 and 60 miles an hour. On hearing the whistle I at once shut 
off steam, and the brake was applied at once with full power from 
the leading engine. There was no time to reverse the engine 
before we struck the mineral train at a reduced speed of about 
10 miles an hour, I see no reason to think the brake did not 


When the collision occurred, the leading engine and 
tender deflected to the right, crossed the down line, and 
a siding alongside it, and turned nearly completely round, 
with the engine on its left side and the tender on the 
down side of it and resting upon its framing; the second 
engine and tender were thrown on to the down line, the 
engine being turned over on its right side; the front van 
and carriage next it were more or less destroyed; the 
Pullman car ‘‘ Jona’ mounted on the wreckage and was 
badly damaged; the two next vehicles were off the rails 
and also damaged; and the eight rear vehicles remained 
nearly straight on the rails, none of them being badly 
damaged. The mineral train, which consisted of engine 
and tender, 9 loaded wagons of coal, 30 loaded wagons 
of coke, and a brake-van, was broken into four portions: 
first, the engine, tender, and 10 wagons, the ninth and 
tenth being off the rails; then after an interval of about 
30 yards, three wagons; next 21 wagons close up to the 
three; and then five wagons and the brake-van, more or 
less destroyed. The driver of the pilot engine of the 
passenger train, who had his thigh fractured and arm 
injured, died in hospital on the 12th October. The tire- 
man of this engine sustained concussion of the brain and 
other injuries. The driver of the second engine had one of 
his arms so badly injured that it was obliged to be ampu- 
tated, and he was otherwise injured. The fireman of this 
engine had his left shoulder dislocated, his left arm injured, 
and was badly shaken. The conductor of the train, riding 
in the front van next the second engine, had a marvellous 
escape, as, though his van was completely destroyed, he 
escaped without any broken bones, but with injury to 
both his legs. The guard in the rear van was knocked 
down by the sudden stoppage of his train, and had his 
head cut. No servants of the company in charge of the 
mineral train were injured. The guard riding in the rear 
van jumped off just before the collision took place. Of 
| the passengers two were severely and seventeen were 
slightly injured. We believe that we have now placed 
our readers in possession of all the more important facts 
as to how the collision occurred. We have now to con- 
sider why it took place. 

The evidence is conclusive that the express ran past 
Wiske Moor without stopping, and there is no reason to 
| doubt the evidence of the signalman to the effect that he 
\had put all his signals against the express behind the 
mineral train. When the express dashed past him in the 
fog he rushed to his telegraphic instrument and warned 
the signalman at Castle Hill that the express had broken 
the block, and told him to put down a fog signal. It is 
not necessary to go into detail. The Castle Hill man 
seems to have first run to put down a mechanical fog 
signal, and then to have been called back to the telegraph 
instrument ; so the signal was not put on the rail. The 
first warning came to the express from the engine stand- 
ing on the siding, as we have stated. If the driver and 
fireman of the pilot had seen Wiske signals there would 
have been no collision. How did they come to miss 
them ? General Hutchinson plainly implies that Adam- 
son was to blame. Here are his words :— 

Such being the history of the circumstances connected with this 
collision, it remains to consider its causes. The first of these 
is the extraordinary fact of Adamson—the driver of the leading 
engine of the express, who was mainly responsible, and in the best 
position, his place being on the left side of the foot-plate, for 
observing signals—passing the distant, home, and advanced 
signals of Wiske Moor cabin and the distant signal of Castle Hills 
Junction—of which the home-signal would also have been passed 
but for the collision occurring close to it—all of which signals there 
is every reason to suppose were at danger, without apparently see- 
ing any of them, or, at any rate, indicating that he had done so by 
any action he took, andit was only on hearing the sharp whistling 
of the engine of the goods train from the siding into which it had 
been shunted that any effort was made to stop the express, which 
was travelling at the rate of from fifty to sixty milesan hour, The 
first of these whistles appears to have been given when the engine 
of the express was at least about 300 yards from the point of 
collision, and the brakes to have been at once applied and to have 
been acting in about another 100 yards, or yards from the 
point of collision. Adamson was an experienced man, sixty-three 
years old, with forty years’ service as driver, well acquainted with 
the line on which he was travelling ; and how he could justify his 
conduct in passing these signals without—as he must have done— 
knowing what they were indicating, there is now no possibility of 
ascertaining. Four out of the five signals are more or less lofty, 
and therefore not easy to see at high speed in foggy weather ; but 
the fourth, viz., the up advanced signal at Wiske Moor, has its 
lamp only about 5ft. above a driver's eye, and about 7ft. hori- 
zontally from the side of an engine, its position, moreover, being 
well defined by a bridge over the line and by the Wiske Moor 
signal cabin, the lights of which had been seen by driver Clack as 
he passed it. How this signal, which had been seen at danger 
about nine minutes previously by the guard of the up mineral train, 
coald have failed to be seen by Adamson, if looked for, is indeed 
a mystery. 

General Hutchinson next blames Clack, the driver of 
the train engine, for not seeing the Wiske signals. 
Then he blames Sanderson, the guard riding in the front 
van. To the firemen he gives the benefit of a doubt, on 
the ground that they were attending to their fires. But 
before dealing out blame in this way, General Hutchinson 
should have considered the somewhat remarkable fact 
that no fewer than six men—all presumed to be looking 
out for them with extra care because of the fog— 
failed to see anything of the Wiske signals, that is 
to say, the two drivers, the two firemen, and the 
two guards. Sifting the evidence, it appears that there 
was really only one signal likely to be visible in the fog. 
The fact that it was seen to be at danger nine minutes 
previously by the guard of the mineral train, is of course 
no evidence that it had not been subsequently taken off, 

or that it must have been visible. But assuming it to 

have been visible and against Adamson, we have still the 

fact to explain away, that not one but six individuals 

failed to make anything of the Wiske signals. To most 

men it will seem that this involves something which 

General Hutchinson does not appear to have inquired into 

very carefully. As the train had run past the signals, the 

driver must be blamed; and this without any apparent 

appreciation of the fact that—as we have said—not one 

man but six were concerned. There is a standing order 

that, if a driver is not sure of a signal, he is to regard it 
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two guards broke this order? The facts present us with 
something so abnormal that it is improper to assume off. 
hand that someone was very much to blame, and that 
that someone must be a driver. 

Let us see if there is not an explanation which is quite 
consistent with the blamelessness of all concerned. [y 
the first place, it is well known to those who are 
accustomed to driving that it is practically impossible 
for the driver of a train engine to communicate at night 
with the driver of a pilot, or vice versd. In the daytime 
a crude system of hand signalling can be carried on, but 
we may take it for granted that, short of stopping the 
train, Clack had no means of consulting with Adam. 
son concerning the Wiske signal or anything else. Clack 
would not have been justified in stopping the train 
because he did not make out the Wiske Moor signals, 
Unless something is left to the discretion of a pilot 
driver it would be impossible in certain conditions of the 
weather to work traflic at all with two engines, the 
steam from the first being beaten down on the train 
engire in a way that prevents anything being seen for 
perhaps a couple of minutes at a time. Clack states that 
he saw nothing of Wiske Moor signals for this reason and 
because of the fog; but he could not tell that they had 
also escaped the notice of Adamson. Now let us further 
assume, as is rational, that Adamson, the driver of the 
pilot engine, had every reason to believe that the road 
would be clear for him. Furthermore, the line is quite 
straight, so that he might reason that he would see the 
tail lamp of anything in front of him; and lastly, and 
most important of all, let him argue that if the section 
was blocked there would be a fog signal down, and 
his action becomes quite intelligible. It would be easy 
enough to miss the distant signal at Wiske ; the train was 
travelling at 80ft. a second. We have no evidence to 
show how far the light could be seen that night, but if its 
rays penetrated even 200ft. through the fog, little more 
than 25 seconds were available in which to see it. If 
Adamson had turned his head for a moment to glance at 
a gauge, he would have missed the signal altogether, and 
seeing nothing, and hearing no fog signal, he would have 
taken it that the road was clear, and would have gone 
on; the worst that could be said was that he had been 
guilty of an error of judgment, in no way blameworthy. 
General Hutchinson should have pushed his inquiries 
with a view to ascertain what would probably pass 
through the mind of an old and steady driver under the 
circumstances, but lacking personal experience and the 
acumen which springs from knowledge, he has failed to 
push the inquiry in the direction most wanted. It ought 
to have been apparent to him at once that such a man as 
Adamson evidently was, would not rush a train into a 
blocked section for nothing, blindly and without cause. 
It is not the first time that a block has been broken with 
more or less serious consequences, but rarely, if ever, 
with two engines. According to the Board of Trade 
inspectors such events are the result of criminal 
negligence. We see in them something, on the contrary, 
that is due to a cause probably removable if once it is 
ascertained. The Northallerton accident afforded an 
admirable opportunity for an inquiry with this object, 
which has om entirely lost. The old question of 
negative and positive signalling is raised. It is difficult 
to suggest one of more importance in railway working. 
The assumption as regards semaphores is that if a signal 
is not positively at line clear, then the driver pulls up; 
but how does this principle work, or how can it be worked 
with fog, and especially with mechanically placed fog- 
signals? Adamson might very well reason thus, “I have 
passed Wiske without seeing the signals ; that was because 
the fog was so thick; but if the road had not been clear, 
then there would have been a fog signal; there was no 
fog signal, so I shall go on.” Here we have the negative 
system. It remains to be seen how it is to be separated 
from what may be termed special or abnormal signalling, 
due tofogs. As the matter stands we have a very serious 
and important railway accident. Six individuals, to say 
nothing of the signalmen, are concerned in bringing it 
about. It is of all things desirable to know the proximate 
cause, and the Board of Trade inspector has nothing 
better to tell us on the subject than someone was to 
blame; while the conduct of a most experienced driver 
who is dead was so mysterious, that he can make nothing 
of it. The essence of the whole inquiry lay in solving this 
mystery. Such a pronouncement simply throws discredit 
on the whole system of inquiry. Board of Trade 
inspectors appear to approach all investigations of this 
kind with their minds made up that someone has been 
guilty of criminal negligence, and they are never 
weary of penning some more or less impossible recom- 
mendation without the least regard for the conditions 
under which the traffic has to be worked. In the present 
case, to make his censure more sweeping, Ceneral 
Hutchinson writes thus of the continuous brake with 
which the train was fitted :— 

The action of the Westinghouse brake with which the express 
train was fitted cannot be regarded as entirely satisfactory. There 
is good reason to believe it was fully applied at least 200 yards 
from the point of collision, but judging by results the speed could 
not have been reduced by more than perhaps twenty miles an 
hour from a probable 2 Spt of about sixty miles an hour, In 400 
yards on a level line such as this, with the rails in good condition, 
the train should have been stopped ata speed of sixty miles an 
hour ; but allowing for a greasy rail and a speed of from fifty to 
sixty miles an hour, the reduction of speed ought to have been 
considerably more than it appears to have been. On the other 
hand, the brake did excellent service in confining the damage to 
the first five vehicles, the last eight having kept the rails and 
having been practically uninjured, 

Now the evidence all goes to show that the speed of 
the train was nothing like forty miles an hour at the time 
of the collision. But let us suppose that the brake had 
been competent to pull up the train from sixty miles an 
hour in 400 yards; then when 200 yards had been tra- 
versed its speed would still be about forty-two miles an 
hour, so that the result with which General Hutchinson 
finds fault was rather better than was to be anticipated 
as the result of hundreds if not thousands of experiments. 
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100 tons out of 360 tons of train were left unbraked, 
and that the brake is one of the older type, not so rapid 
in its action as those of more recent date, and he never 
tested the brake, or what was left of it, anyway. 

In order to avoid extending this article we refrain from 
dealing with various recommendations made by General 
Hutchinson, as, for example, the making up of trains with 
the heavy coaches in front, in preparation for a collision. 
Ifitso happened thata train had been run into from behind, 
then we should be told that all the heavy coaches ought 
to have been placed at the rear. A moment's reflection 
would have shown General Hutchinson that the marshall- 
ing of trains often involves serious difficulties, made up as 
trains are from various districts. Indeed, the paramount 
objection to all the reports of the Board of Trade officers 
is that if their recommendations were put in practice the 
public would be very much worse served than it is 
served now. It is not without regret that we have been 
obliged to couple General Hutchinson’s name with our 
criticism of the Railway Department of the Board of 
Trade. He has retired from his position as an inspector, 
and that fact would of course disarm personal criticism, 
but our strictures are in no wise meant to be personal or 
individual, We do not believe that officers of the Royal 
Engineers can possibly possess the knowledge of railway 
working which is requisite to make their decisions 
respected, and the Northallerton inquiry is oaly one 
among many examples that confirm us in that want of 
faith. Major-General Hutchinson's retirement leaves a 
vacancy. Is it too much to expect that his place will not 
be filled by a military man? Surely among civilians a 
man of sufficient experience, sufficiently impartial and 
well-informed can be found to discharge the duties of a 
Board of Trade railway inspector. 








CONTRACTS OPEN. 
INDIAN STATE RAILWAYS, 

TuIs contract comprises the manufacture, supply, and | 
delivery, at either London, Liverpool, or Birkenhead, of steel | 
colliery wagons complete, and spare parts as shown 
above. For Bhaganwala Colliery, 2[t. 6in. gauge. 
Schedule: Item 13, No. 2 trollies, light, 2ft. 6in. gauge. 
Item 14, 300 pairs wheels, Yin. diameter, with plain axles, 
to drawing E, 2823. Item 15, No, 100 steel colliery wagons, | 
2ft. Gin. gauge, with wheels and axles, axle-boxes, pedestals, 
and springs complete to drawing B */,'. Item 16, 100 pairs 
wheels and axles, with outside bearings, wheels 1Sin. 
diameter each pair complete, with axle-boxes, pedestals, and 
—— as fitted to item 15 to drawing B +},'._ The 
above engraving is made from the several drawings mentioned. 
The trollies—item 13—are to have wooden frames arranged to 
seat two persons at one end and provide room for two work- 
men behind. They are to be mounted on the same wheels 
and axles, axle-boxes, springs, &c., as shown for the wagons, 
item 15. Probably itis not intended that the end of the. 
axle shall be riveted over with a head as big as the boss of 
the wheel, although it is shown soin the drawings. Firms | 
tendering are to forward drawings showing the class of | 
trolley they pm to supply: The earliest possible date for | 
delivery to be stated. The rest of specification, same as | 


usual, Tenders are to be in by Tuesday, January 22nd, 1895. | apart from centre to centre. These joists are strengthened | 4000 tons of meat, equivalent to a 


CONTRACTS OPEN—STEEL COLLIERY WAGONS AND PARTS 
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THE NEW NORTH BRIDGE, EDINBURGH. 





Tue letting of the contract for the New North Bridge in 
Edinburgh marks a further stage in the extensive widening 
operations, by which the North British Railway Company 
are improving their route through the Scottish capital. 
Some little time ago we referred in our columns to the suc- 
cessful completion of the tunnels under the Mound—Tue 
ENGINEER, October 12th, 1894—and dwelt on the reasons which 
had necessitated the heavy expenditure involved in doubling 
the North British Railway system between their Haymarket 
and Waverley stations. 

The re-construction of the North Bridge has long been an 
imperative necessity, if the accommodation of the Waverley 
Station was to be improved, for the numerous and heavy 
piers and abutments of the existing structure altogether 
obstruct the already narrow valley between the northern and 
southern towns of Edinburgh. Into the vexed question of 
the financial arrangements for the re-construction of the 
bridge, as between the City of Edinburgh and the North 
British Railway Company, it is foreign to our purpose to 
enter. Suffice it to say that, after protracted negotiations, 
an agreement was framed, providing for the contribution of 
each party. 

Tenders were at once invited, and that of Sir William 
Arrol and Co., Glasgow, for £81,894, was eventually accepted, 
that firm sub-letting the masonry work to Messrs. Wm. Beattie 
and Sons, builders, Edinburgh. The work is to be com- 
menced forthwith. The new structure will have a width of 
75ft. between the parapets, as compared with 54ft. in the 
existing one, and the massive abutments and wide piers of 
the present bridge, whose eleven masonry arches range from 
73ft. to 10ft. span, will be replaced by a handsome structure 
having but three arches each of 175ft. span. The bridge is 
illustrated in the two-page supplement we publish this week. 

At the north end the new bridge will be in line with the 
south wall of the General Post Office, and the southern span 
will be carried over Jeffrey-street; the piers throughout being 
of masonry, and the superstructure steel arching, with hand- 
some cast iron face-work. Great pains have been bestowed 
on the architectural features of the new design, and in all 
respects it will form a worthy addition to a city so justly 
renowned for its public buildings and works as the modern 
Athens. Much improvement will accrue to the levels on the 
bridge, for the new structure provides for a uniform gradient 
from the Post Office to the High-street of 1 in 27, in place of 
1in 18, asat present. Blocks of buildings, at the south of 
tbe present bridge, both on the east and west sides of the 
street, will be removed, and generally the whole access to the 
bridge will be remodelled and greatly improved. 

Turning now to the piers of the new structure, that to 
the south has a width of 18ft., and will be founded on con- 
crete, 34ft. deep by 22ft. wide, protected by 6in. sheet piling. 
The other, or northern pier, is similar in width, and is 
carried on concrete 22ft. wide by 15ft.deep. The superstruc- 
ture of each span, as shown in the engraving, consists of six 
steel arches, the lower boom of each being built up of 2lin. 
by in. plates, with din. by 4in. by fin. angles for attach- 
ment to a web jin. thick and 4ft. deep. Stiffeners of Gin. by 
3in. by gin. tee bars are spaced 6ft. apart, measured horizon- 
tally, being joggled over to form attachment both to upper and 
lower flange plates, The upper and straight boom of each | 
girder is 2ft. Gin. deep, and carries 12in. by Gin. by Gin. 
rolled joists, weighing 541bs. per lineal foot, and spaced 6ft. | 
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by an Sin. by din. plate, rivetted to both top and bottom 
flanges, and carry the brick jack arches and concrete flooring 
to support the roadway. 

The bracing of the arches consists of vertical members, 
built up of groups of four angles, each 34in. by 34in. by 4in., 
and spaced 6ft. apart, measured horizontally, with horizontal 
tee bars Gin. by 3in. by jin. connecting each set together, 
the bays being filled by a pair of 34in. by 3}in. by 4in. 
angles, placed back to back. The top boom is guechiel with 
a din. web, stiffened every 6ft.—viz., under each joist—by 
tee bars, 6in. by 3in. by din. Each arch girder is spaced 
14ft. Sin. from its neighbour, being braced to it in cross 
section by three bays, gradually diminishing to one bay, of 
horizontal tee bars, Gin. by 3in. by jin., and 34in. by 34in. by 
hin. angles, placed diagonally, and back to back to each other. 
The arches spring from cast iron springers, secured to the 
masonry by 3in. bolts 6ft. long, each springer being 4ft. Tin. 
deep by 18ft. long and 3ft. 3in. wide, the main rib being of 
2hin. metal, stiffened by five webs on each side. Provision is 
made for carrying beneath the roadway a pair of 12in. water 
pipes, and a pair of 24in. gas pipes. Provision is also made 
for expansion and contraction in the superstructure by 
means of Gin. by 6in. by fin. angles attached to the upper 
flange of the end rolled joists by one leg, and by the other to 
a plate 18in. by }in., by means of a 24in. by fin. packing. 
The lower end of the 18in. plate is fastened by means of a 
34in. by 34in. by }in. angle to a 12in. by in. horizontal 
plate, which in its turn is attached to a 6in. by gin. strip 
through which a bolt passing into the masonry is provided. 
The other end of the Gin. by jin. strip is carried across the 
pier to the corresponding expansion joint of the next span, 
and is held down by a similar bolt. 

The steel work throughout will be manufactured by the 
Siemens-Martin process, and is specified to have an ultimate 
tensile strength of 26 to 30 tons per square inch of sectional 
area, with an elongation of 20 per cent. on a length of 8in. 
The usual bend tests are required. Traffic will be provided 
for, either by dealing with only half of the structure at a 
time, or by the erection of temporary wooden passages. 

The engineers for the undertaking are Messrs. Cunning- 
ham, Blyth, and Westland, of Edinburgh, and it is estimated 
that the new structure will be completed by May, 1897. 








REFRIGERATING PLANT.—Commenting on our reference to refrige- 
rating machinery in our issue of the 4th inst., the Haslam Foundry 
and Engineering a informs us that it has supplied seven 
large shipping companies during the past twelve months with dry 
air machines, and has fitted up eighteen on board ship as follows : 
One steamer to carry 550 tons of frozen meat ; two to carry 1000 
tons ; one to carry 700 tons; one to carry 50 tons; one to carry 
1800 tons; two to carry 30 tons ; one to carry 1400 tons ; one to 
carry 2200 tons; one to carry 3000 tons. e last-mentioned 
steamer is the largest meat-carrying steamer afloat. These ships, 
fitted with cold air machines, will be capable of bringing 11,760 tons 
of meat per voyage to this country. Assuming the steamers make 
three voyages per annum, this would add to our food supply 


| 35,280 tons, equal to 1,411,200 carcases perannum. In addition 


to the machines given in the above list, the firm mentioned has 
made a ber of ia-compression machines and also 
absorption machines. At the present time it has in hand a 
massive ia-compression machine equal to 855 tons refrigera- 
tion for Messrs. Meux and Co., brewers, London ; and it has also 
in hand two large ammonia-compression machines for the London 
and India Docks Joint Committee for their stores at the West 
India Docks, which will be — of holding approximately 

ut 130,000 carcases of mutton. 
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RAILWAY MATTERS. 


TxHE Dominion Coal Company’s railway has been com- 
pleted to Louisburg, the most easterly part of North America now 
connected with the Continental railway system. Large piers are 
being built, and the export of coal to New England on a large 
scale will be undertaken at once. 


THE St. Gothard Railway has been blocked by 
avalanches between Faido and Lavorgo, also between Airolo and 
Bellingona. Goods traffic is entirely suspended. No 
trains are running between the last two places mentione 
ance having, however, been effected between the former. 


A PASSENGER train, which left Milan on the evening of 
January 13th for Pavia, was stopped by the snow near Torre del 
Mangano, and remained blocked for ten hours. According to a 
Reuter’s telegram, no fewer than seven engines were sent from 
Milan to the train’s assistance, and these, after much difficulty, 
succeeded in extricating it from the snow. 


TE London and North-Western Railway Company, 
in clause 31 of the Bill deposited for the next session in the 
Private Bill Office of the House of Commons, asks Parliament 
to extend to the 4th of August, 1899 the time granted in 
1890 for the construction and completion of the Ashbonrne and 
Buxton railway, which was then authorised. 


TuE Pennsylvania Railroad Company are about to sink 
an artesian well at Philadelphia, in order to provide a supply of 
water for the Broad-street station and the other buildings of the 
company east of the Schuylkill River. At present water is sup- 

lied by the city, the company paying upwards of £800 yearly. 
t is estimated that an artesian well system can be provided 
sufficient in extent to meet all the company’s needs for £1600. 


THE Prince of Wales has consented to open the 
International Railway Congress, of which he is president, on 
Wednesday, June 26th. The congress will last till the following 
Tuesday week, July 9th, but the first three days after the opening 
ceremony will be devoted to excursions to points of railway interest 
in the North of wy oe and the regular meetings, which will also 
take place at the Imperial Institute, will not commence till the 
morning of Monday, July Ist. After the close {of the congress 
= will also be arranged to Scotland and probably to 
reland, 


A New and practical mining work, entitled, ‘ Der 
Kohlen-Bergmann in seinen Berufe’” — The Coal-miner at his 
Vocation—illustrated by thirty permanent zincographic repro- 
ductions of photographic views taken in collieries by the mag- 
nesium light, with explanatory text by Herr M. Georgi, manager 
of the Zaukerode Colliery, has just beer published by Herren Craz 
and Gerlach, late Joh. Stettner, Freiberg, Saxony. The view of 
a colliery heading, in which the timbering is being replaced by 
rolled iron joists bent in tunnel form, is realistic in the extreme; 
and other views show a masoury-lined heading, chain haulage, 
underground haulage by an electric locomotive, a main trolley- 
way served by horses, a brake incline, various methods of getting 
the coal, including one with an electric diamond drill, shaft sinking 
the pit bank, and coal preparation plant. 


On the 1st January the Midland Great Western of 
Ireland Railway Company opened the Galway and Clifden Rail- 
way as far as Oughterard, a distance of 16 miles 3 furlongs. 
The construction of the remaining section of the line to Clifden, 
31 miles 5 furlongs 8 chains in length, is in a forward state, and 
it is expected to be ready for opening in a few months. This 
railway, although coming under the Light Railways (Ireland) Act, 
is being constructed as an integral part of the Midland Great 
Western system, and in the same manner, but a single line; it 
opens up @ new and picturesque district in the extreme west of 
Ireland, most interesting to tourists and er. The engi- 
neers superintending construction for the Midland Company are 
Messrs. J. H. Ryan, M., Inst. C.E., and E. Townsend, of Dublin 
and Galway. The contractor is Mr. Travers Falkiner, of Dublin 
and Westminster. 


On Saturday last, the 12th inst., a deputation from the 
Conference of Railway Companies’ Signal Superintendents waited 
upon Major-General Hutchinson, at bis office in Whitehall, to 
present him with a solid silver plate suitably engraved, in recog- 
nition of the uniform courtesy and kindness always shown by the 
General to the members of the railway signalling profession more 
particularly, The deputation consisted of Messrs. J. Steven, Cale- 
donian Railway ; J. P. Annett, London and South-Western Rail- 
way ; T. E, Tallent, London, Chatham, and Dover Railway ; H. L. 
Davis, Great Eastern; and the hon. secretary, Mr. H. Raynar 
Wilson, Lancashire and Yorkshire Railway. General Hutchinson 
was accompanied by his late colleagues Major Marindin, R.E., 
C.M.G.; Lieutenaut-Colonel Yorke, R.E ; and Major Addison, R.E, 
In the absence of the President—Mr. H. L. Pryce, North London 
Railway—Mr. Steven made the presentation, to which the General 
feelingly replied. 

THERE are in Servia 378 miles of railway, 19174 miles 
of telegraph, and 2001 miles of telephone. In Belgrade, the capi- 
tal, there are 124 miles of tramways. The Franco-Servian Tram- 
ways Company inaugurated in June last their service of electric 
cars to Topchidere, a pleasure-resort district, about 3? miles from 
Belgrade, and a line almost encircling the town will shortly be com- 

leted for electric service. The company has eleven electric cars, 
our being light ones for coupling to the ordinary cars, and all pur- 
chased from the Compagnie Francaise pour |’Exploitation des 
Procédés Thomson-Houston, but two of the gradients on the line 
are so severe that the present power—about 30-horse—of each car 
has proved insufficient to draw two full cars, and consequently it 
has not been possible to run coupled cars. One of these steep 
gradients, with a rise of 1 in 13°33, is close to the Cape London, 
and the other, with a rise of 1 in 11°11 on a 98ft. 6in. curve, is 
situated between the river Tave and the Kalemegdav. The com- 
pany expects to procure new electric motors at the beginning of 
895 to furnish 50-horse power per car, which will be sufficient for 
all purposes. In addition to the electric cars the company has 
thirty ordinary tram-cars and 106 horses, According to the British 
Consul at Belgrade, these horses should be both much larger and 
stronger than they are for the shockingly overloaded cars they 
are expected to draw. 


Ar the annual meeting of the Railway Reform Associa- 
tion, held recently at the Cannon-street Hotel, Mr. Watson—hon. 
sec,—said that the great scheme for the nationalisation of the 
railways would, it was estimated, save the nation over £40,000,000 
perannum. The following motion was proposed, seconded, and 
adopted :—‘ This meeting of the Railway Reform Association 
regards the recent raising of third-class fares—in some cases to the 
extent of 25 per cent.—by the London, Chatham, and Dover and 
South-Eastern Companies as alike inimical to the interests of their 
shareholders and disadvantageous to the public, and this meeting 
also desires to call attention to the transparent desire of the com- 
panies to obscure a great and vital increase of charges to the mass 
of the passengers by parading a trivial reduction to an insignifi- 
cantly small section — namely, those first and second-class 

engers who are not season-ticket holders. This meeting 
urther calls upon the Government to take immediate action for 
nationalisation of the railways in order to protect trading, pro- 
ductive, and industrial interests against sudden and arbitrary in- 
creases in rates or fares.” A further resolution was passed, 
expressing the opinion of the meeting “ that the time has arrived 
when the Parliamentary fare should be reduced to jd. per mile— 
7.¢., four miles for 1d.,” and instructing the secre to approach 
a member of Parliament with a view to the introduction of a Bill 
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NOTES AND MEMORANDA. 


From the beginning of next March decimal weights 
and measures only will be in legal use in Turkey. 


THE three leading wire rod mills in America made the 
following record in October: Beaver Falls mill, 7013 gross tons of 
wire rods in 54 single turns ; the Joliet mill, 6817 tons in 51 turns ; 
and the Oliver mill 6749 tons in 52 tarns, 


Tue state of the river Thames has now assumed its 
normal coli weather condition, and the effect of the floods of 
November is imperceptible. Com d with the November figures 
those of Secmaiar show a marked improvement in almost every 
particular in the Thames-derived water. 


Returns published recently concerning the production 
of metals in Tasmania during 1894 show very favourable results as 
compared with 1893, The value of the total yield, op Egan. 
of gold, silver, tin, and copper, is given as £830,000, inst 
£560,000 in 1893, The dividends paid amounted to £150,000, 
against £125,000. 

A NEw process for the manufacture of cement from 
blast furnace slag, the main object of which is to reduce the cost 
of the operation v dispensing with the furnace, consists in mixing 
the damp ground slag with unslacked lime, which absorbs the 
moisture and at the same time gives off enovgh heat to dry the 
mixture. It is then ground further and prepared for the market, 
as in the ordinary process of manufacture, 


Tue three first shipbuilding firms of the United 
Kingdom, as regards tonnage for 1894, are again, as we expected, the 
same as those of last year and several years previously, They are 
Messrs. Harland and Wolff, Belfast, Messrs, Russell and Co., Glas- 
gow, and Sir W. Gray and Co., West Hartlepool. Of these three 
Messrs. Harland and Wolff take the first place, as they did last 
year, their output being 65,448 tons. Messrs. Russell and Co. are 
second with 59,965 tons, Sir W. Gray and Co. following with 49,733 
tons. 


Iron ore shipments from the Lake Superior ports are 
made with some difficulty when winter is setting in. e loading 
of ore at this season of the year, when it freezes solid in the 
pockets, and even in the cars in which it is transported from the 
mines, is expensive, To make it run into the vessels it is saturated 
with brine, which adds considerably to the weight of the cargoes, 
and steam is constantly blown into the piles of ore both in the cars 
and — pockets, The expense of handling is thus greatly 
increased. 


AccorDING to statistics issued by the Ministry of Com- 
merce, and quoted by the Board of Trade Journal from Le Siecle, 
the total French trade in cycles, both import and export, last year 
aggregated in value nearly £400,000. It is stated that one of the 
most interesting characteristics of last year was the decrease of the 
imports into France of foreign machines, and the corresponding 
increase of exports; whilst in 1892, the imports into France 
reached 573,430 kilos., they showed a quantity in 1893, of 
394,113 kilos. Per contrathere were exported in 1893, 150,540 kilos., 
in place of 119,492 kilos. in 1892. 


In an article contributed to the Law Journal it is 
stated that the number of patents applied for last year was 25,372, 
an increase of about 250 over the preceding year. Omitting parts 
of 100 the figures since 1885 are as follows, the first figure after the 
date of the year representing applications, and the second the 
number of successful oppositions :—1886, 17,100, 46 ; 1887, 18,000, 
83 ; 1888, 19,100, 54; 1889, 21,000, 28; 1890, 21,300, 36; 1891, 
22,800, 34; 1892, 24,100, 16; 1893, 25,100, 29; 1894, 25,300, —. 
As a rule, some 46 per cent. of the total applications are com- 
eageed and, although the increase in the samba of applications 

as not been so great in 1894 as in former years, yet it will prove 
that the number of completed applications will be beyond the 
average. 


In their report on the water supplied to London from 
the Upper Thames in December, Professors Crookes and Dewar say, 
‘“We have taken frequent samples from the different standpipes 
for bacteriological examination. This affords a certain guide as 
to the proper working of the filters. If the bacteria in any par- 
ticular sample of water show signs of approaching the limit which 
is permissible in pure drinking water, immediate notice will be 
sent to the company, so that the imperfectly filtered supply can be 
cut off from the distributing mains, and the defective filter 
remedied. The necessity for such a notice has, however, not yet 
arisen, as the bacteria have been very low during the month, the 
highest number not reaching to within 75 per cent. of the permis- 
sible amount, Special samples have also been taken from the 
general shafts at the different waterworks, The number of bac- 
teria here have been uniformly low, the average being thirty per 
cubic centimetre.” 


EXPERIMENTS in electro-deposition, recently carried out 
by Mr. W. Gannon, prove the truth of Schuster’s suggestion that a 
heavier deposit of copper might be obtained by a given quantit 
of electricity in vacué than in air. To prove this, Mr. Gannon too 
two similar voltameters containing equal cathode areas placed in 
series so that the same current might pass through both. When 
fresh neutral solutions were used the excess of the deposit in vacué 
over that in air was distinctly marked, though very variable in 
amount, With acid solutions the difference was clear and certain. 
It was still found, however, that less copper proportionately was 
deposited for feeble current densities than for the stronger ones, 
as had been previously Lear out by Gray. A neutral solution 
which had been used, did not behave, on the addition of acid, like 
onefreshly prepared and to which acid had beenadded immediately. 
Moreover, a deposit from a neutral solution in vacué was, like that 
obtained in air, very sandy and loose at the edges. The acid solu- 
tions contained 1 per cent. of free acid, and varied in density 
between about 1°032 and 1-180, 


AN important contribution to our knowledge of ion 
migration appears in the Zeitschrift fuer Physikalische Chemie, xiii., 
pages 191-288, under the signature of G. Bredrig. After review- 
ing all that is definitely known about this migration, the author 
gives a table for the conversion of the conductivity value of a 
solution at various degrees of dilution into that at infinite dilution ; 
this depends only on the product of the valencies of the ions an 

not on their nature, and its validity is shown by a comparison of 
calculated numbers with those obtained by Kohlrausch. To the 
available data which Bredrig collects, he adds a larger number of 
conductivity numbers obtained from his own investigations, more 
especially in the case of organic bases, the conductivity of about 
150 substances —— been determined by means of an alter- 
nating current and telephone. In all, about 300 substances were 
available for discussion. From these data, using the value of 
Nernst and Loeb for the eT of the silver ion, the velocities 
of about 300 ions are calculated, and then by means of the table 
the conductivity of the substance. In almost all cases the agree- 
ment between these numbers and those found experimentally is 
very good. The ion velocities are in all cases given in mercury 
units, so that for conversion into C. G. S. units they have to be 
multiplied by 110 by 107. From these results, the Hngineering 
and ising Journal says, Bredrig deduces the following relations : 
The velocity of the elementary ions is a periodic function of the 
atomic weight, the curve being also very closely analogous to that 
for internal friction. In complex ions the velocity is largely an 
addictive property, isomeric ions of analogous constitution have 
equal velocities, and to a continuous additive change in the com- 
position of the ion corresponds a continuous but ras change 
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MISCELLANEA. 


ANoTHER large basin is being constructed at Toulon 
Dockyard annexed to the Dare de Missiessy. 


Ir has been decided to ous the seamen and marines 
of the fleet with the Lse-Metford magezine rifle in lieu of the 
Martini-Henry. 

Tue date for the floating out of H.M.8. Majestic has been 
fixed for the 3lst January, which will be five days within a year of 
her commencement, 


THE torpedo-boat destroyer Boxer undergoing an 
Admiralty trial on the 8th inst., drawirg 7ft. 2in. of water, 
attained a mean speed of 29 314 knots. 


WE read that the New Surat Waterworks are to be 
supplied with pumps capable of delivering eleven lakhs of gallons— 
presumably 110,000 gallons—of water, in twelve hours, 


ComprEssED gas for locomotive headlights on the 
Pintsch system is being applied on twenty-five suburban engines 
now being built by the Brooks L»comotive Works for the Central 
Railway of Brazil. 


Tren tons of coal from the mines of Ke-Bao, in 
Tonquin, according to the Army and Navy Gazette, are being 
brought to Toulon to be tried for the torpedo-boats of the mobile 
defence in comparison with French coal. 


TENDERS have been received at the Navy Department, 
Washington, for supplying 400 semi-armour piercing shells for the 
13in. naval rifles. Three bids were received, namely, Midvale 
Steel Company, 25 cents per lb. ; Sterling Steel Company, 25 cents ; 
and Carpenter Steel Cempany, 24} cents, 


Tue Allgemeine Elektricitiits Gesellschaft have 
brought out a lifebuoy lighted with an electric glow-lamp, which 
burns for six hours at sea, the beam of which is of 16-candle power 
and visible for 2000 yards. Special accumulators of the celluloid 
type are employed, the whole weighing about 112lb. 


We have received from the new Wire Wove 
Roofing Company a specimen of ‘‘Duroline,” a substitute for 
window glass, which accords with the description we published of 
the substance tectorium in our ‘‘ Notes” column in our issue of 
January 4th. It isa flexible and strong material through which 
a good deal of light passes. 


H.M.S. InpEFATIGABLE recently underwent a satis- 
factory trial of her new bow gun and mounting. The original 
piece was a six-inch breech-loader on the Vavasseur central pivot 
mounting, which has been replaced by a six-inch quick-firing gun 
on the upper deck. This is part of the scheme for the lightening 
of both bow and stern ordnance in this class of vessel, to which we 
have before alluded. 


A Britt which has lately been introduced into the 
Portuguese Chamber of Deputies provides for authority to be given 
to the Portuguese Government to receive tenders from the ship- 
building firms of the first class in England, the United States, 
France, and Germany, for the working of a shipbuilding yard ata 
spot to be selected hereafter in the port of Lisbon, and to grant a 
concession for the purpose of public competition. 


THE situation, according to the American Manufuc- 
turer, in the American tin-plate mills appears to become more 
mixed as the wage difficulty continues. During the past week a 
tin-plate establishment has made terms with the Amalgamated 
Association, while another is announced as having started with 
non-union men. The latter was the plant of the Ellwood Tin- 
plate Company at Ellwood, Pa. Meanwhile, the general question 
remains unsettled. 


At last the battleship Sultan having been in dry dock 
at Portsmouth since she was brought home after her disaster in 
the Comino Channel, shows some signs of once more taking her 
place in her Majesty’s fleet. In afew weeks’ time she will make 
a steam trial of her new machinery supplied by Messrs. J. and 
G. Thomson, Glasgow. Daring her previous commissions the 
Sultan was square-rigged and ed great auxiliary sail power. 
This is now entirely dispensed with, iron military spars taking its 


place, 

We have received from Mr. Julius Wallach, of 
57, Geacechurch-street, E.C., a specimen of a new metallic cotton 
belt, as it is called—that is to say, a cotton belt into the outer 
half thickness of which wire is woven, and to the edges of which 
is woven a leather protector. The wire is intended to give 
strength to the belt, and we are informed that it is particularly 
useful in situations where belts are exposed to weather influences. 
We are not, however, informed of the results of the practical use 
of this belt. 

Tue twenty-second annual dinner of the old students 
of the Royal School of Mines will take place at seven o'clock on 
Friday, January 25th, at the Criterion Restaurant. The chair will 
be taken by Mr. W. H. Greenwood, Assoc, R.S.M., M. Inst. C.E. 
Particulars of Mr. H. G. Graves, Hon. Sec., 5, Robert-street, 
Adelphi. Arrangements have been made to accommodate a large 
number of the old students who have passed through the school, 
and it is expected that several distinguished guests will, as 
usual, be present. 


An officer in the Swiss army named Hebler has 
invented a new bullet, the effects of which at long range are said 
to be even more deadly than those of the shots fired from the 
Lebel or Mauser rifles. The new projectile is shaped something 
after the fashion of a goose quill, and with a small charge of 
powder of slightly over two and a-half grammes it will travel about 
1400 yards and penetrate a block of wood to the extent of ft. 
At longer —_ t ed power is still enormous, and at a 
distance of yards the ball still sufficient force left to enter 
a block of wood. 


Communications which have been addressed by the 
Board of Trade to the London County Council, the Wandsworth 
District Local Board of Works, and other local bodies which 
recently raised objections to the proposals of the electric lighting 
companies to place transformer chambers beiow the surface of the 
public thoroughfares, are to the effect that the Board has adopted 
the advice given by Sir Courtenay Boyle, that, if proper precau- 
tions be adopted to secure the public safety, the department would 
not be justified in forbidding the use of transformer chambers in 
the way suggested. 


PREPARATIONS for constructing the two arms of the new 
Colombo Harbour have been commenced. A line of light railway 
from the quarries to the works is under construction, and the 
reclamation on the foreshore well in hand. The length of the 
arms will be 2670ft. and 1000ft each. Indian Engineering says 
that as soon as the railway is completed, it is proposed to screw 
down the piles in sets of three, fixed 30ft. apart so as to form 36 
bays ; on these a platform will be placed to support the rails to 
facilitate the discharge of rubble; steam hoppers will also be 
engaged for the same purpose where necessary. 


A FIREDAMP explosion lately occurred at the Pluta Pit, 
370 metres 202 fathoms deep, of the Briix Colliery, belonging to a 
Leipsic bank. Fortunately there were only forty-three men at 
work, but nineteen of them were killed, some being burnt and 
others asphyxiated ; while there was one most remarkable instance 
of escape, A man, thrown forward by the force of the explosion 
fell into a tub, which was driven by the impetus along the line of 
way into comparatively fresh air, so that on coming to himself he 








was able to get up and walk towards the shaft. 
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CROSLAND’S PAPER 


“IMPROVED BOOKBINDERS' AND PRINTERS’ 
MACHINERY. 


At a small exhibition held some time ago in Manchester 
two machines embracing novel features were exhibited by Mr. 
William Crosland, New-street, Miles Platting, Manchester. | 
These machines are illustrated in the accompanying en- 
gravings, Figs. 1 and 2. Fig. 1, representing a new type of 
power press, which may be employed for a variety of pur- 
poses, and possesses several entirely new features, and Fig. 2 
showing a guillotine paper-cutter of improved design. The 
press—Fig. 1—is started with an ordinary strap fork, and 
brings down the platen until sufficient compression of the 
material is obtained, when a number of strong springs are 
brought into action. When these are put under tension they 
liberate a weight which throws the strap on the loose pulley 


Fig 1 





and brings into operation a brake which holds the machine 
in position. Such is briefly the operation of the press. 
Going a little further into detail, with the aid of the engrav- 
ing, it will be seen that power is transmitted to the machine 
by means of a belt and a pair of pulleys. These are placed 
on a shaft, one being fast and the other loose, so that when 
the strap is on the fast pulley a train of toothed gearing is 
set in motion. The arrangement of this gearing is such that 
the driving pulley makes about ninety-six revolutions, while 
the last pair of wheels of the train makes only one revolu- 
tion. To the latter connecting-rods are attached, the other 
ends of which are forked and secured to one end of each of 








& pair of powerful levers of the first order. These levers are 


CUTTER AND PAPER PRESS 


Fig. 2 





fulcrumed to the platen, ani have therefore to move verti- 
cally therewith, while their remote ends are connected by a 
bar to which a number of helical springs are attached. 
These springs are secured at their lower ends to the frame- 
work of the machine. The operation of the machine is 
therefore as follows :—The strap being moved on to the fast 
pulley, the train of gearing is set in motion, and the levers are 
slowly depressed by the connecting-rods until the platen has 
brought a certain pressure to bear on the material, when the 
fulcrums—instead of being a vertically movable one—become 
practically stationary, and the remote ends of the levers com- 
mence to rise and put the springs in tension. At any pre- 
determined degree of tension these springs release a weight, 
before mentioned, moving the strap on to the loose pulley and 
putting a brake on the fast pulley. The pressure can be left 
on the material as long as desired, after which by lifting a 
lever, the platen by the action of the springs rises to its 
original position. The maker claims that a great advantage 
possessed by this machine is that when the machine is left 
with material under treatment, as the material shrinks the 
platen follows it up. 

The guillotine paper-cutter shown in Fig. 2 differs from 
other machines of this class in two essential details—the 
mode of securing the knife and the 
method of actuating it whereby a 
more noiseless working is effected. 
The knife fits into a planed dove- 
tailed groove in the carrier, and is 
secured by one bolt only with a 
peculiarly shaped head engaging 
a slot in the knife. This mode of 
securing the knife results in a very 
great saving of the time required 
for removing it for sharpening 
purposes, as there are usually a 





KNIFE 





number of bolts to be reieased to effect this operation in other 


guillotine machines. The driving is effected by a worm on the 
main shaft, running continuously in an oil bath and transmit- 
ting motion to a worm wheel, to which the knife carrier is 
connected by a rodin the usual manner. The arrangement in 
this machine, however, is such that the stoppage of the knife 
at any point of ascent or descent can be effected without 
depending on brake power when the clutch has been thrown 
out. The machine is substantially built, and runs remark- 
ably noiselessly. 








TRIALS OF A RECENT COMPOUND ENGINE 
WITH A CYLINDER RATIO OF 7 TO 1.* 


By F. W. Dan, Boston, Mass, 


CONSIDERABLE interest has been recently shown in the perform- 
ances of some compound engines working with high-presstre steam ; 
and members will recall a paper presented at the San Francisco 
meeting by Messrs. Green and Rockwood, giving an account of 
trials of an engine as a triple expansion engine, and by throwing 
the intermediate cylinder out of use as a compound. The results 
of the trials, which were evidently made with due care, tended to 
establish equal economy of the two t Laying aside for the 
present consideration of the possibility of such results being 
obtained from well-designed and properly-worked engines of the 
two types, the writer desires to give an account of a test which he 
conducted of an engine founded in its design upon the engine 





* Read before the American Society of Mechanical Engineers. 
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referred to, and embodying what is known as the Rockwood 
system. This engine was built by the Wheelock Engine Company 
of Worcester, Mass., for B. B. and R. Knight, of Providence, R 1, 
and located at their mill in Natick, R. I. The engine possessed 
the cylinder ratio of 7 to 1, which, under the system referred to, is 
held to possess special virtue. The following are the leadirg 
dimensions :— 


Diameter high-pressure cylinder, hot .. -- 18 44in. 

a ow-pressure «s a6 ee - 48 50ia. 

is high-pressure piston-rod_ .. 3°25in. 

F low-pressure ” al 4°25in 

Stroke of both pistons i epee BB 48 O0in. 

Mean ratio of piston areas) ww ww eee we 7 tol. 

» high-pressure clearance exe 2% per cent. 
1» low-pressure pe 24 per cent. 


Tae engine is a horizontal cross compound, with the higb- 
pressure cylinder jacketed all over, and the low-pressure cylinder 
on the heads only. There was a re-heater bstween the cylinders. 
In the writer's judgment the jackets were badly piped, and it is 
doubtful if the jacket circulation was gi The re-heater was 
quite deficient in heating surface. The condenser was of the 
injector type, made by the builder of the engine. The vacuum 
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| FIGI. HIGH PRESSURE HEADEND 


was defective, although very cold water was used. The engine was 
400ft. from the boiler, which was of the Babcock and Wilcox make, 
but as the pipe and flanges were well covered the condensation was 
not excessive. Examination showed the pistons and valves to be 
tight. The feed-water was weighed upon correct scales, and 
was pumped by a gear pump. The boiler was entirely separate 
from others in the same plant, and all connected pipes which could 
carry unaccounted for water or steam to or from the plant were 
disconnected or blanked. There were no leaks either in’ the 
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economiser or boiler, and in the second test here described the 
economiser was not in use. 

In the engine-room indicator diagrams were taken by two 
indicators on each cylinder every twenty minutes, the power being 
very uniform, A calorimeter was attached to the main steam-pipe 
near the high-pressure cylinder, and just before it there was located 
a steam separator. The condensation from this separator was kept 
at a constant height in a water glass, and the water drawn off was 
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FIC3 HIGH PRESSURE CRANK END 





weighed by running it into a tank of cold water. The re-heater 
and jacket condensations were under control, and were kept at a 
visible and constant height in a glass tube, thus insuring no waste 
of steam. Five different tests were made, but on account «f acci- 
dental and unavoidable waste of steam in three of them, only two 
will be quoted here. During the two referred to there was a slight 
leak of steam from an expansion joint, and on the Jast test one 
safety valve was open three-quarteis of aminute, These errors are 
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are so slight that they can be ignored. The indicator springs were 
carefully tested by the writer under steam, and afterward taken to 
the Navy Yard at Brooklyn and tested, the two results being eub- 
stantially alike. The durations of the tests were shorter than is 
desirable, but the mill hours determined this. The following is a 
brief tabulation of the results :— 


Date, 1894 Jan. 26th, pm. Jen 27th, am. 
Duration of trials .. .. .- «2 «+ «- 44 hours ‘ 5 hours 
Average steam pressure hear engire .. 159 Ib. 158 Ib. 

si ere 25 2in. 

” ratio of expansion by volumes 33°0 #3°4 

a number of revolutions per minute 76,357 76,603 

” piston speed, feet per minute 610 86 612°82 
Per cent. of moisture in steam near cylinder 1 90 p. c. 1°75 p. ec. 
Total dry steam used Si ak, | aaa, 87.677 Ib. 
tL rrr ae 582 21 
Dry steam used per I H.P. per hour .. 12 74 Ib. ss 12 94 Ib. 

12 84)b 


Average dry steam used per I.H.P. per hour 

It will be seen that these results show a very economical use of 
steam, and far less than has heretofore been thought possible with 
compound engines. If the vacuum had been 28in., tte steam ccn- 
sumption might have been as low as 12 36 1b. on January 26 hb, 
p.m., and 12°601b. on January 27th, a.m., if this had not given rise 
to any unfavourable set of thermodynamic conditions, The 
average of these two is 12481lb. Sample indicator diagrams are 
given—Figs, 1, 4—and in the writer’s opinion they have a grave 
defect in showing a considerable drop in pressure between tke 
cylinders. The writer is aware that this is desired by the 
designers, but the loss in effect of the steam to which this gives 
rise cannot be recovered by any subsequent event. Moreover, this 
drop exaggerates the difference in the ranges of temperatures cf 
the two cylinders, and increases the loss still further by increasing 
the cylinder condensation, according to the well-known fundamental 
theory of the desirability of equal ranges of temperatures. The 





ranges on January 27th were about 144 — in the high- 
pressure and 82 degrees in the low-pressure cylinders, Although 
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the performance of the engine is remarkably good, the writer 
be eves that it was realised in spite of great defects, and that it 
would have been much better if these alleged defects had not 
existed. The economy, in the writer’s judgment, is due to high 
steam pressure with the resultant high degree of expansion, small 
clearances, and tight pistons and valves. 


In the discussion which followed Mr. (20rge I, Rockwood said : 
—The two papers presented by Mr. Dean naturally interest me 
very much, and I trust I may be oned if I discuss them at 
some length, as, though terse—and, I may add, refreshingly so— 
yet they bear with force upon not only the relative thermodynamic 
merits of the two engines whose economic performance they 
describe, but also upon the general theory of the high-duty steam 
engine, Let us refer to the contrast said to exist between these 
two engines. Take as the first consideration the steam end of the 
Louisville engine, This may be reasonably regarded as embodying 
the best design and, perhaps, the best mechanical execution that 
we can hope to secure in an engine having two cylinders of a 
volume ratio of 1:4, working under a steam pressure of 140lb., 
and under pumping engine—that is, the best—conditions, These 
conclusions are confirmed by the pews in Mr. Dean’s paper of its 
actual performance; an inspection of the indicator diagrams shows 
that the thermodynamic conditions of its operation can agp | be 
improved. Consider, second, the Natick compound engine, which 
embodies in its design the extreme cylinder volume ratio of 1:7 ; 
it has small clearances and | ports in the cylinders ; its pistons 
and valves are reasonably tight, though manifestly not perfectly 
so, as I will presently show. It has a relatively large intermediate 
receiver—a very important adjunct to the engine—which, as Mr. 
D 2an says, contains rather too few brass tubes to produce the best 
steam jacket effect, although rs are used to get the 
utmost possible contact of steam with tubes. In one important 
point the design of the engine is not on ‘‘all fours” with that of 
the Louisville engine, namely, it has no barrel jacket on the low- 
pressure cylinder. 

Now, I do not agree with Mr. Dean that the conditions of 
operation of each engine are such as to make the comparison of 
duties actually attained a perfectly fair one from which to judge 
between the relative economic advantages of the two different 
systems of designing, which as machines no doubt these engines 
illustrate very well. However, a pretty fair estimate can be 
formed, if only correct inferences are drawn from the data Mr. 
Dean gives us. Allow me to say here that although the different 
parts of the Natick engine, such as the details of the cylinders, 
the details of the valves and valve gears, and the running parts 
and the volume of the receiver of this engine, were decided upon 
by myself, yet I never saw the engine but twice in my life—once 
after it was erected and had been running some months, and once 
after it was tested. The details of its application to the place 
where it now is I had nothing to do with. q think with the author 
that the jacket circulation of this engine is perhaps poor ; that the 
re-heater does its work under adverse conditions ; that the vacuum 
was not so good by an amount which I estimate from the papers 
at 1°51b., asin the case of the Louisville engine trial ; that the 
large steam pipe from the Babcock and Wilcox boilers, extending 
out of doors for hundreds of feet, leaked more or less at the 
flange joints. But all the conditions enumerated are adverse to 
the best results by this engine. On the other hand, itis urged 
that this engine runs at nearly twice the piston speed of the Louis- 
ville engine. This point has hitherto been considered of much 
theoretical advantage. I question it, however, especially in view 
of the many recent tests of slow speed steam jacketed engines in 
which the economy seemed really improved by reason of that 
slow speed. The larger sizes of the cylinders of the Louisville 
engine should more than compensate for any fancied advantage 
to the Natick engine due to its faster reciprocations. The Natick 
engine had at cut-off in high-pressure 201b, more steam pressure 
to its credit than the Louisville engine, and perhaps this is a fair 

int to raise as a disadvantage put upon the Louisville engine, 

ough I believe that engine weld have done no better with the 
extra 20lb, than it did do, owing to too small a low-pressure 
cylinder. 

Now for an estimate of the real advantages of either system 
over the other, as revealed by Mr. Dean’s tests. First, he makes 
out an apparent advantage in favour of the Louisville engine of 
5:3 per cent. I ask, is this figure to be taken as representing the 
true comparative economies of the two types of compound engine? I 
believe it is not, and for the following reasons, partly specific and 
partly general. At the trial of each engine the M.E.P. referred to 
the low-pressure cylinder, and the d of vacuum was: Louis- 
ville engine, 24°91b, M.E.P. and 13°4lb. vacuum; Natick engine, 
17°461b, M.E.P. and 11°91b. vacuum. If the load on the Natick 
engine could have been enough more to have made use of a vacuum 
of 13 41b., instead of only 11°92lb., and this decrease in back 

ressure of 1°5 1b. could have been effected and so added to the 

.E.P. of 17°46 lb., as is entirely possible, and as we should not do 
on paper, if the proper effect of the better on the y 
of the Natick engine is to be understood, then (1°5 + 17°46 = 86 
per cent.), 8°6 per cent. more work done by 12°741b, of steam 
would immediately result. The quantity 12‘741b. is now 108°6 
per cent. of the amount necessary to do l-horse power of 
work ; so 100 per cent. would be 12‘74 + 108°6 x 100 = 11°75lb, 
steam as the true comparative economy of the Natick engine, 
as against 12°16]b., that of the Louisville engine; a differ- 
ence in favour of the Natick engine of 3°5 per cent. I will 
not try to estimate the harmful effect on the Natick engine 
duty of poorly piped jackets, insufficient brass tube area in the 
receiver jacket, or the error in the determination of its actual per- 
formance due to leakage of steam from the main steam supply pipe, 
&c., although it is certainly something, and perhaps considerable. 
But I should like to point out that there was a leak by the steam 
valve on the crank end of the high-pressure cylinder, shown wee d 
clearly by the diagram in Fig. 3, page 4, of the paper on Natic 
engine. The po'nt of cut-off shown on this card is—clearance 
reckoned in—at ‘19 per cent. of the stroke. The point of cut-off 
shown by the other card is at 22'4 per cent. of the stroke. One 
would expect to find a lower terminal pressure on the card having 
the earlier cut-off ; instead of which the card showing the 
the fewest expansions gives the lowest terminal pressure. I esti- 
mate the rise in pressure due to leakage to be at least 5lb. There 
appears to have been a loss of steam on the other stroke also, 
though much less, as I estimate the rise in pressure due to 
leakage to be as much as1‘51b. Plainly, the Natick engine suffers 
a loss of efficiency by reason of leaky valves which is not, and can- 
not be, correctly estimated. Thus I have shown that if the effect 
of all these disadvantages were to be allowed for, the difference in 
steam consumption in favour of the Natick engine would be 
materially larger than 3°5 per cent. I believe I have thereby 
shown that these data also reveal the engines of the style of the 
Natick compound as better than ordinary compounds. 

Mr. Dean touches upon the theory of the successful operation of 
the Natick engine in these words :—“*. the economy of the 
Natick engine is due to high steam pressure with the resultant 
high degree of expansion, small clearances, and tight pistons and 
valves.” He might have added, ‘‘and to the relatively very large 
port areas,” as there is probably no other kind of engine extant 
having so little clearance space, Mr. Dean also says :—‘‘ Although 
the performance of the engine is remarkably good, the writer 
believes that it was realised in spite of great defects.” But how 
does Mr. Dean harmonise these apparently conflicting ideas? If 
this engine does remarkably well in spite of grave defects, then 
let us study somewhat the nature of the alleged defects to find out 
if such they really are. 

To define the Natick engine as simply as possible, it is a triple- 
expansion engine with the intermediate cylinder omitted, and with 
an intermediate receiver substituted therefor. The notion that 
the only effect of an enlarged intermediate reservoir between the 
first and third cylinders is to drain water out of the incoming 





one that appears to have taken root in some minds, and I would 
like now to uproot it. That I may explain clearly what I mean, 
allow me to refer you to the combined diagram of the Louisville 
engine on page 8 of Mr. Dean's paper. It may be noted there 
that no drop occurs at the terminal of the high-pressure card. 
Bat what happens on the return stroke? The pressure falls 
rapidly to a point about in the centre of the back-pressure, at least 
eleven pounds lower than the terminal pressure of the high- 
powers diagram. Is this to be classed as ‘‘drop” or not! And 

oes it increase the total range in temperature in the high-pressure 
cylinder! While the bugbear ‘‘drop” is variously defined, still, 
as it brings with it all the disadvantages of drop, in my view it is 
‘‘drop;” it does tend to increase the temperature range in both 
cylinders. 

Now we read the receiver volume was about seven-eighths of 
the high-pressure cylinder volume. What would be the effect on 
the back-pressure line of the high-pressure cylinder diagram if, 
instead, this volume were, say, three times or more the volume of 
the first cylinder? Would not the effect be to cause nearly all the 
“drops” to take place at the terminal of the high-pressure card ? 
It would cause a neir'y straight back-pressure line in high-pressure 
cylinder, at a pressure equal to the lowest pressure now occurring 
in the high-pressure cylinder. This would give no greater tem- 
perature range in the first cylinder, but it would, on the other 
hand, considerably reduce the range in the second cylinder, Not 
a pound of pressure would be sacrificed at cut-off in the second 
cylinder, and the work done by the engine would be slightly 
increased, although theoretically there would be a slight loss of 
area at the toe of the high-pressure card of the combined diagram. 
I ask, Would it not be a good thing to do to lower the initial 
pressure and temperature in the low-pressure cylinder if unaccom- 

anied by any corresponding increase in temperature range in the 
[isn pouenes cylinder? But all this would be the result of 
increasing the sizo of the intermediate receiver, and it can be 
obtained in no other way. The mechanical advantage of not 
striking so heavy a blow on the large low-pressure piston is also 
considerable, though apart from the phase of the question which 
I would like to present, 

Now, in the test of the Natick a ye the receiver pressure was 
carried relatively higher than I would desire it to be, owing to the 
fact that it was somewhat underloaded ; but still the receiver 
volume is nearly or quite as large as that of the low-pressure 
cylinder, and so it has the effect of decreasing uniformly the back- 
pressure on the first cylinder, in thiscase 14]b, Thus it makes the 
range in temperature in the large cylinder also much less, and— 
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have said, that cylinder mer be left out of account in calculating 
the deleterious effects on the economy of the engine by reason of 
leaving out the intermediate cylinder. The question, therefore, is ; 
Does more condensation and re-evaporation take place in the high. 
pressure cylinder—having twice the temperature range and ong. 
third the area of the intermediate cylinder—than takes place in 
the intermediate cylinder if used ? To ask this question is also to 
answer it, I think, in the negative, in the light of what has been 
said above, 

To return to the author's indictment that the Natick engine 
labours under great defects, I have mentioned that many of the 
defects, such as defective jacket circulation and defects of that 
order, are of themselves a sufficient cause of the difference jn 
economy actually observed between the two engines. I agree 
fully with him in the abstract proposition that the highest economy 
to be realised in the perfect engine—that is, in one having non- 
condensing cylinder surfaces and frictionless parts—is to result 
from the combined influence of two conditions: using a volume 
of steam at the .“~y possible pressure, expanded the utmost 
number of times, e Natick engine is the embodiment of this 
principle, so far as the principle can be embodied, It uses steam 
of a higher pressure than does any other compound mill engine of 
which I have any knowledge, It expands a volume of it 60 per 
cent, more times than the ratio of expansion in the Leavitt 
engine, the ratio being 1:33 for the Natick engine and 1:2) 
for the Leavitt engine, If the Leavitt a cylinder had 
been 50 per cent. larger, it would have enabled the expansions to 
be on a par with the ratio in the Natick engine, but the increase in 
economy would only result, I venture to predict, if an enlarged 
receiver were also used, 

But as to the size of the receiver and the volume—ratio in the 
Natick engine being great defects in its design, I confess, for 
reasons stated, I cannot see it quite yet in that light, and mistrust 
I shall never be able to see it so, unless 1 am given more informa- 
tion of a kind contrary to that now in my possession. There is 
one other minor and last aspect of the matter that I might bring 
briefly to your attention by quoting the trite saying ‘One swallow 
does not make a summer.” ‘his Louisville engine has not only 
broken all previous records, it has left them out of sight; they 
are not even in the race at all, Note the performance of the 
Pawtucket compound pumping engine; note that of the great 
Allis tandem compound at the Plymouth Cordage Works—15 per 
cent. or 20 per cent. lees economical, though under fully as good 
conditions. Note that of the triple-expansion Laketon pumping 
engine, working with steam at 1501b,, and yet 15 per cent. less 





please mark this statement—thereby contributes to the y 
of the engine as a whole. How does it do this? Let this question 
be answered by a consideration of the grounds upon which the 
‘* well-known and fundamental theory of the desirability of equal 
ranges of temperature” rests. This theory asserts that in each 
of the cylinders of a compound engine an equal amount of 
cylinder condensation will occur provided that the range in tem- 
perature in each is equal. Could anything be more erroneous on 
the face of it than that proposition’? What account does it take 
of the fact that the low-pressure cylinder of, say, the Louisville 
engine has four times the exposed area on its piston and cylinder 
head faces that the high-pressure cylinder has? A moment’s 
consideration should show that a unit of area in either cylinder 
exposed to a degree difference in temperature will, other condi- 
tions being identical, condense an equal amount of steam, unless, 
indeed, there be some at present unknown dynamic influence upon 
the incoming steam tending to augment condensation. Thus it 
seems to ‘‘ stand to reason” that in the case of the Natick engine, 
if the ranges in temperature were maintained equal in each 
vylinder, with a difference in piston areas of 7:1, there would con- 
stantly be many times the condensation occurring in the first 
cylinder occurring all the time in the second cylinder. 
It appears to me plain that the maximum efficiency of the 
entire engine is reached when there is an equality, not of tempera- 
ture ranges, but of amounts of cylinder condensation, the conden- 
sation occurring in the first cylinder being just sufficient to, after 
re-evaporation at exhaust, take the place of condensation bound to 
occur in the succeeding cylinder. Thus, as Dr. Thurston has well 
said, the mcst wasteful cylinder in series is the measure of the loss 
from cylinder condensation, Plainly we can do no better than to 
make each cylinder equally wasteful by adjusting the range in 
temperature in each cylinder so as to produce this result, There 
is but one way to secure an equality of condensation in the two 
cylinders of the Natick engine, and that is, as I have just attempted 
to show, by employing a very large intermediate receiver. This will 
of necessity — some drop at the terminal of the high-pres- 
sure card, whereas the intermediate cylinder would prevent it 
utterly. To the extent that “drop” isa net loss the use of an 
intermediate cylinder would be a gain, for I realise fully that part 
of this loss ‘‘ cannot be recovered by any subsequent event.” But 
after we have admitted this fact we are still no wiser than before; 
we must arrive at some idea of the net extent of the loss by 
‘*drop,” that is, the net loss ‘‘ after all the bills are paid,” to use 
a business man’s simile, and then if we find it to be serious—say, 
something over 2 per cent. or 3 per cent,—we can make use of the 
intermediate cylinder. Now it is apparent from an inspection of 
the combined diagrams, that one loss, due to making use of an 
intermediate cylinder, is the loss due to wire-drawing in getting 
the steam out of the first cylinder and into the second. This of 
itself is a greater loss than the triangular area lost through order- 
ing the point of cut-off at a point on the entire expansion curve 
that is lower than the terminal pressure in the high-pressure 
cylinder—a fact which is the cause of the drop in the Natick 
engine, Then a certain and, relatively, considerable portion of 
the toe of the high-pressure diagram is so much lost work, owing 
to the fact that it is too little to overcome the friction of the 
engine, as has been pointed out by Professor Gale, 
My belief is that when such practical iderations as those 
just given are arrayed on the credit side of ‘‘drop”—and be it 
understood I here allude to a small degree of drop, say not over 
30 1b.—such as we can get along with where the expansions are so 
many asin the Natick engine—the preponderance of power felt 
at the piston-rod will be found to be in favour of the two-cylinder 
rather than the three-cylinder engine, where pressures of Y60 lb, 
170 lb., and 180 1b. are to be obtained. 
I have dealt with the idea that the office of the receiver in 
the Natick type of compound engine is to produce drop in 
pressure at the terminal of the high-pressure cylinder stroke ; 
that there is practically no loss from *‘drop” in that engine; and 
that in any compound engine it is nec to sustain, not an 
equality of temperature ranges in the two cylinders, but an 
equality of condensations, I would now like to look at the ques- 
tion in another light, and will try to show that, leaving the low- 
pressure cylinder quite out of the account, there is still no greater 
loss from cylinder condensation in the Natick engine, even though 
the intermediate cylinder is not employed, than would be the case 
were it in use. Suppose the engine to have an intermediate cylin- 
der of a diameter of, say, 30in. or 32in.; that is, give the engine 
what would be a standard intermediate cylinder. Suppose the 
three points of cut-off to be so adjusted as to give equa] ranges of 
temperature in each cylinder. We would then have the kind of 
ractice desired by Mr. Dean, The relative areas of the high and 
intermediate cylinders are to each other as 1; 3, and the ranges in 
temperature are presupposed equal. Now it seems to me that, in 
order to prove that the intermediate cylinder is an ‘‘ ameliorator” 
of the loss in the entire engine due to cylinder condensation, it 
must first be shown that less cylinder condensation by a consider- 
able amount gets by the intermediate piston without doing work 
in that cylinder as steam than would escape from the high-pressure 
cylinder, were it to be subjected to twice the range in temperature 
happening when both cylinders are in use, by the instrumentality 
of an enlarged receiver. Perhaps it is unnecessary to take time to 
show that the effect of either the intermediate cylinder or of the 
large receiver upon the conditions under which the low-pressure 





Note that of the European triple-expansion mill 
engine, the Sulzer-Corliss, of large sizo and splendid design, yet 
out-distanced by this Louisville compound 6 per cent, fo such 
company I confess I believe the performance of the Natick engine 
—improved upon by itself as it doubtless could be several per cent, 
—is not unsatisfactory enough to warrant an impeachment of its 
design, especially when four other engines of the same type have 
all given equally good or better accounts of themselves; whereas. 
we cannot, with certainty, get a plain compound Corliss mill 
engine to do as well as 14 lb., try as we will, 








LETTERS TO THE EDITOR. 


(Continued from page 53) 





LOCOMOTIVES AND TRAINS, 


Sir,—I am extremely pleased to observe that the few remarks 
of mine, which appeared on page 32 of your last issue, have been 
the means of causing the ae cf the highly interesting and 
most important article which is contained on pages 36 and 37, 
dealing most clearly with the whole question of speed, unpunctua- 
lity, and the necessity which exists for an alteration in the various 
timetables, 

The mei d companies’ rule which is now engaging so much 
attention is No. 270, which states that “The engine-driver must 
regulate the running of his engine as accurately as practicable, 
according to the working timetable, so as to avoid extreme speed 
or loss of time.” 

You are disposed to doubt the correctness of ca statement that 
the various companies are rigidly enforcing the rule, and that large 
numbers of inspectors are posted about on various parts of rail- 
ways and in the trains, in order to report drivers, and thus put an 
end to excessive speed ; but I can assure you that the whole of the 
facts stated in my letter, page 32, are perfectly true. I have before 
me the copies of the circulars, the timetables, the names of the 
districts where watch has been kept, and the names of drivers who 
have been caught and cautioned or fined ; and as another case in 

int it is only necessary to refer to the inquest held yesterday— 

Pith —into the Chelford accident, in which the engine-driver was 
very closely questioned in order to prove that he was running at 
over sixty miles an hour, but, fortunately for him, he was able to 
maintain and prove that he was running at ‘‘ not over sixty miles 
an hour,” and that he was simply ranning exactly to his booked 
time, and obeying rule No, 270, 
I am not able to say for certain what is the exact cause of the 
great stir which has been made on railways against very high 
speed during the last four or five weeks, but I have an exceed- 
ingly strong suspicion that the issuing of circulars and the visits 
of inspectors to certain parts of railways are due to the publica- 
tion of some records of trains running at eighty-four miles an 
hour, for it was almost immediately afterwards that the companies 
commenced to especially look into the matter of fast running. 

With reference to the views expressed by Mr. Charles Rous- 
Marten in your issue of December Tath, I can only say that he is 
so well known as a most careful and correct recorder of fact that 
the figures he gives deserve every respect and careful considera- 
tion ; but it would be of very great interest if he could explain 
how it comes about that his timing and the results given in the 
timetables vary to such an astonishing degree, 

The three o’clock train from St. Pancras should run as under :— 
Distance. 


M. OR. Minutee. 

To Kentish Town.. .. .. «. 1 52 in 4 
Kentish Town stop 1 min. 

From Kentish Town to Hendon .. 5 28 in 7 
From Hendon to St. Albans oe 12 60 in 14 
From 8t. Albans to Luton 10 86 in ll 
From Luton to Bedford .. .. 19 41 in 21 
From Bedford to Sharn. Sum... .. 10 O in 12 
From Summit to Wellingborough .. 5 27 in 6 
From Wellingborough to Kettering 6 75 in ll 

3 7 86 

Total Running 

distance. time. 


Since the appearance of the article on page 509 of your last 
volume, I have had no opportunity of travelling by the three 
o’clock train in order to compare the results there recorded with 
the present running time, but a glance at the times given by Mr. 
Rous-Marten, and at the table of booked times, will show some very 
great differences, which require some explanation. f 
For instance, 72 miles 7 chains in 86 minutes is no very high 
average speed ; 12# miles in 14 minutes is good running, and so is 
104 miles in 11 minutes, and no time must be lost to cover 194 
miles in 21 minutes; but it will be seen that the booked time in 
no part of the journey is an average of 60 miles an hour, and this 
exactly confirms the statement contained in my letter, page 33, 
that working time-tables are co arranged that no trains are booked 
to run at a higher speed than sixty miles an hour on any part of 
the journey, but that the drivers must at their own risk run at a 
much higher speed in order to keep time. P 

The whole system of making time-tables is unsatisfactory, for 








steam and to heat the steam—in case a steam jacket is used—is 





cylinder takes its steam is identical in either case, so that, as I 





trains are shown on paper to attain speeds and run to times which 
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cannot by any possible means be attained on the rails. ‘This is 
unfair to the drivers, unfair to the travelling public, and certainly 
does not tend towards the safe working of railways. 
Sixe-Coburg House, Laicester, CLEMENT E, STRETTON, 
January 12th, 





LOCOMOTIVES AND TRAINS, 


Sir,—Mr. Stretton has attained to such a position as an authority 
on railway matters that he ought to be very careful of his utter- 
ances. A Jess influential man could afford to write nonsense, Mr. 
Stretton cannot. He has evidently accepted certain loose state- 
ments of —— irresponsible railway folk as truths. No general or 
special order about a sixty-mile an hour limit has been issued by 
any railway company. here is now, as there always has been, an 
order that men shall not run faster than the official time allowed to 
take a train from one station to another. This has nothing to do 
with a sixty-mile an hour limit. I challenge Mr. Stretton to pro- 
duce a single official document which does more than I have 
stated. Mr. Stretton knows quite well that a limit of sixty miles 
an hour would render express times impossible of attainment. 
Thus, to take bis own line, the Midland, The run from St, 
Pancras to Leicester is 99} miles, say, 100 miles. The 10.30 train 
is booked to arrive at 12.25, This is 1h. 55min, The 
12 noon train is allowed 2h. 7 min. ‘he 12.10 is allowed 
2h. 5min., with a stop at Bedford, and so on. Now, 
considering the slow work up to Kentish Town, the hills and 
the tunnels, does Mr. Stretton really think it possible that 
the average speed of over fifty miles an hour can be attained 
without sixty miles an hour in places? I have made the run many 
times by the trains I have named, and I bave never yet failed to find 
sixty miles an hour exceeded. I have registered speeds of sixty-six, 
sixty-nine, and seventy-two miles an hour, and what is true of the 
Midland is true of most other lines, Take the Great Northern 
run to Grantham—105} miles, The 10 a.m. train down is allowed 
two hours two minutes, Consider the long climb for thirty miles 
out of London up to Hitchin, and then ask how it is ible that 
an average of fifty-one miles an hour can be got, with sixty as a 
maximum. I have run from Hitchin to King’s Cross at an average 
of considerably over sixty miles an hour, and between Hitchin and 
Grantham I have done mile after mile close up to seventy miles an 
hour, There are in railway travelling physical impossibilities, and 
Mr. Stretton must know that if a sixty miles an hour run was 
enforced the timetables of all the principal lines must be re- 
— I challenge him now to produce any such modified time- 
table. 

I take itfcr granted that Mr. Stretton travels frequently between 
Leicester and London by express trains. Has he doneso recently ’ 
Has he taken speeds? The whole notion is simply a creation of 
someone’s brain, When Mr. Stretton can advance one scrap of 
documentary evidence to prove its truth I shall believe it. The 
total disorganisation of express traffic throughout the kingdom 
would follow on the adoption of a sixty miles an hour limit. I 
challenge Mr, Stretton to prove that it would not. 

Wolverhampton, January 15th. Louis G, MEYNALL, 





A MODERN NAVAL BATTLE, 


Sir,—Ino your issue of the 26th October last I observe an article, 
taken from an American paper, page 355, entitled ‘A Modern 
Naval Battle.” From oe to end it is a romance, as no 
fight took place on July 12th last. 

Hostilities began on the morning of July 25th off the Corean 
coast, when the Tsaokiang, a Chinese screw despatch vessel, was 
captured by the Japanese, and when the Kwangyii, after having 
had her rudder damaged by a shot, was stranded and burnt by 
the Chinese to prevent her falling into the hands of the Japanese, 

The Chinese twin-screw cruiser Tsiyuen was in this engagement, 
and after being rather roughly handled by the Japanese, made the 
best of her way to Wei-hai-wei, where she arrived on the morning 
of July 26th. A shell from either the Kwangyii or the Tsiyuen 
strack the bridge of the Japanese Matsushima, and prevented the 
Tsiyuen being at oncechased. Lateron a Japanese cruiser started 
in pursuit of the Tsiyuen, but thanks to a fog during the night of 
the 25th she escaped. 

The Tsiyuen had thirteen men killed and twenty-seven wounded, 
A 6in. shell entered the roof of her forward turret, which contained 
two 2l-centimetre guns, and exploded just as it was leaving the 
after part of the turret. Fragments of the shell and turret are 
said to have killed seven gunners and put both guns out of action. 
The after turret contained one 15-centimetre gun, which was 
uninjured, and is said to have been fought until the Tsiyuen got 
away. The on deck steering gear was shot away. The mainmast 
and gaff had been perforated with shot, but remained serviceable. 
The funnel had been struck about six times, and had lots of small 
holes in it. The whole of the boats were rendered unfit for 
service ; one had its side entirely blown away, and was set on fire. 
The flag locker and chart room were blown to pieces. The conning 
tower had been struck five or six times, and one small shell 
exploded in it, killing the first lieutenant, and cutting up the 
pap tubes. A number of shells had exploded between decks, 
and made great havoc of partitions and cabin fittings. One shell, 
about 12 - centimetres, that had not exploded, was found on 
board. The Chinese say that it took 1 men, working night 
and day for sixteen days, to repair the ship. During the action 
the Tsiyuen fired one torpedo, which failed to hit its mark. 

After this battle was over the Japanese Naniwa came across the 
British steamer Kowshing, with troops and war material to 
strengthen the Chinese army in Corea, and sank her. The Kow- 
shing’s people saw the Tsiyuen fleeing from the recent action with 
the Japanese, and with a white flag hoisted in place of the dragon 
ensign. The Kowshing signalled to the Tsiyuen, but receiving no 
reply, the former ran right into the hands of the Japanese. The 
people on board the Tsiyuen had lost their heads; one signal 
would have saved the Kowshing. 

There was only one foreigner on board the Tsiyuen, a German, 
called Hoffman, who was chief engineer. He received a scratch 
on the nose from a piece of falling glass from a skylight. 

There was no doctor on board, and the wounded were left as 
they fell to do the best for themselves till the ship got to Wei-hai- 
wei, when they were attended to by Dr. Kirk and his assistants, 

Shanghai, December 12th. Pic Tal. 








LIGHT RAILWAYS, 


Sir,—The writer of your leading article of last week on light 
railways was misinformed as to the grants made to the Midland 
Great Western Railway of Ireland Company towards the cost of 
making about seventy-five miles of —— in Connaught for the 
relief of local distress. The counties neither gave nor guaranteed 
anything towards these lines. The railway company anticipated 
and provided for a previously estimated expenditure on them of 
about £100,000 additional to the £440,000 granted to the company 
by the Treasury. One railway, about eight miles long, was laid 
with heavy rails. The remainder are laid with 65 |b. rails, but are 
now, I believe, worked over by tank engines weighing about 12 tons 
to each pair of coupled wheels. 

_ The Treasury grant was given with the primary object of findin 
immediate employment for the a number of unskill 
and distressed labourers along defined lines of vey These 
men had to be set to work to fence in strips of land and to exca- 
vate cuttings several months before contract railway plans, which 
were prepared under contracts, could be got ready. e railway 


centre line had then to be kept as far as possible between lines of 
ditch and mound fences, through cuttings and over embankments 
which had already been formed in a very haphazard fashion, 
chiefly on the lines of promoter’s plans of a very general character. 
At the outset of the works engineering considerations were thus 
of necessity absolutely subordinated to the immediate relieving of 
local distress, It will be understood that under such conditions 





selection in detail of the best line through a very lumpy and bogey 
country was often impossible, and that miles of no doubt badly laid 
out line had a to be adopted. This, however, was not due 
to want of F =_ to their —— on —— of the company’s 
engineers, tho a paragraph in your ing article has been 
taken to imply that it was, " - . 

A. J, Hamitton-Smytue, M, Inst, C.E. 
Westminster, January 15th. 





LABOUR AND LUXURIES. 


Sir,—If ‘' Y, X.’s” contention that it is of no consequence to the 
community how money is spent, so long as it changes hands often 
and quickly enough, is carried to its logical conclusion, his mistake 
will at once be seen. Let us suppose that the whole community is 
employed on and paid for useless work, such as digging holes and 
filling them up again. It is evident that within a week they 
would have ceased to exist through starvation. 

‘*Y, X.’8” mistake is that he considers employment per se the end 
to be sought after, whereas what we want is useful employment, 
ie., employment which results in the production of means of 
livelibood, W.RL. 

Glasgow, January 12th, ‘ 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
SLIGHTLY more vitality has been noticeable in business in the iron 
trade this week, and consumers have not showed such hesitancy, 
as was the case last week, in entering the market. Now that 
buyers are able to judge what course holders are going to adopt, 
business has revived somewhat, The reductions made of 10s. = 
ton in the prices of marked iron have not yet very appreciably 
affected demand, but the hope is entertained that trade will soon 
ehow some improvement. Marked bars have sold this week at 
£7; merchant bars, £5 15s. to £6; and common bars, £5 5s, 

The present figure of £7 for marked bars is the absolute bottom 

that has ever been touched in the history of the trade. There was 

a time when the maximum ran upto £16, but this wasin the boom 

years of 1871-2, which followed upon the close of the Franco- 

German war, and has never been repeated. The figures of that 

memorable period, when marked bars advanced to £12, £14, and 

£16 per ton in rapid succession, have always been regarded 
as exceptional, and unless some similar state of European hosti- 

a future time occurs, will probably never again be 

paralleled. 

It cannot yet be said whether the attempt to bring about a com- 
bination amongst the common bar firms, to check prices from 
further receding in this branch, will be successful. It is expedient, 
however, that something should be done to counteract the in- 
fluence of the marked bar firms in altering their prices from time 
to time, Seventeen firms have intimated their intention of sup- 

rting the proposed new association. Since, however, there are 
arte forty and fifty common bar firms in the district, it is 
clear that there is plenty of work to be done before the new com- 
bination can be termed at all representative. From the resolu- 
tions adopted regarding prices, it would not seem that this body 
propose to attempt the laying down of a minimum for merohant— 
or second-class—bars. 

Hoops and thin strips and & tube strip, the former two of 
which may now be bought at £5 17s. 6d. to £6 as the minimum, 
and the last-named at £5 23. 6d. to £5 5s., are in fair demand. 
Sheets for galvanising are £6 5s. doubles, and £7 trebles. As in 
the case of marked bars, these last-named figures are the lowest 
that have ever prevailed. Indeed, sheet prices have suffered more 
than any other during the past two or three years, and on 
‘‘extras”’ especially values have greatly depreciated. Pig iron is 
rather slow of sale. Staffordshire all mine hot-blast sorts are 
52s, 6d. to 55s.; part mines, 39s. to 40s.; and cinder sorts, 36s. 

I regret to have to record another distressing colliery disaster in 
North Staffordshire, a coalfield which has been singularly unfortu- 
nate in the matter of serious mining accidents. At noon on 
Monday some 250 colliers were suddenly imprisoned at the Diglake 
Colliery, Audley, belonging to Messrs, W. Rigby and Sons, by an 
inrush of water from an old working adjoining, which flooded the 
greater part of the colliery, and cut off many of the workers 
from all means of escape. Some 150 men located in certain of 
the galleries in the upper seams succeeded in reaching one of 
the shafts by means of air-ways, and were raised to the surface 
without hurt. Two districts situate mainly in the lower seams 
were, however, completely cut off ; and at the time of writing it is 
feared that all the men engaged there, numbering between 75 and 
80, have been drowned. At any rate it has not been practicable 
to re-establish communication with them, although pumping is 
being carried on vigorously night and day. Two ies have at 
present been recovered, but that is all ; and although. in the case of 
the Nine Locks Pit inundation, at Brierley Hill twenty-five years 
ago, some of the miners were rescued after an imprisonment of 
four days, the prospect in the present instance of getting the men 
out alive is considered very problematical. The position is rendered 
the more deplorable from the circumstance that a powerful Cameron 
pump, which had been specially erected in view of such a cata- 
strophe, near the bottom of No. 1 Shaft, is jammed and cannot at 
present be got to work. 

Under the presidency of Mr. E. B. Wain, a meeting of the North 
Staffordshire Mining Institute was held on Monday. Discussion 
took place on a paper by Mr. B. Woodworth, on ‘‘The Practi- 
cability of Working the Thin Coals of North Staffordshire by the 
Adoption of Mechanical Appliances.” Mr. Woodworth gave some 
particulars as to coal-cutting machines, mentioning that the Rigby 
and Meikeljohn could—according to a report supplied to him—cut 
800 yards per shift of eight hours, Mr. Gillott addressed the 
meeting, and said in the particular case referred to it was only 
narrow holing. Mr. Gillott claimed for his machine that under 
ordinary circumstances it would go to 100 yards a shift, while with 
: same material only four yards would be done with manual 
jabour, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Only a slow business was again the general report 
on Tuesday’s Manchester Iron Exchange. The inquiries which 
have been coming upon the market for the past week or so seem 
scarcely as yet to result in any great weight of actual business put 
through, owing to the low prices at which buyers evidently expect 
to be able to place out their orders. Although there is some ve 
keen underquoting by merchants and the transactions put throug 
are mostly at very low figures, makers are showing decided firmness 
in holding to their quoted rates, This is especially the case with 
to outside brands offering here, both Middlesbrough and 
Scotch makers declining to entertain offers at all under their quo- 
tations, and where there is any want of firmness it is chiefly in some 
of the district brands, which have all along been the lowest-priced 
iron offering in this market, 

Local pig iron makers continue to book small orders for foundry 
at about their quoted rates of 42s., less 24, at the works, but they 
are altogether out of the market as regards forge qualities, owing 
to the much lower figures at which Lincolnshire can be bought. 
With regard to the last-named brand, 36s, 6d. to 37s. net cash 
would seem to represent about the ave’ figures for forge 
qualities, delivered equal to Manchester, with foundry numbers 
about 38s, up to 38s. 6d., and foundry Derbyshire, which has been 





—— easing down for some time past, 43s, to 44s, net cash, 
livered here, Middlesbrough makers are not quoting anything 








under 43s, 10d, net cash for good-named foundry brands, delivered 
Manchester, and merchants are chary about coming more than 3d. 
below this Spee, alone there are some ordinary brands which 


can be bought 43s, 4d. net cash, delivered here. In Scotch iron 

speculative sellers for forward delivery would here and there still 

take about 46s, for Eglinton and 47s. for Glengarnock, net prompt 

cash, delivered at the Lancashire ports, but for ordinary consumers’ 

— would be difficult to place orders within about 6d. of these 
gures, 

The position throughout the finished iron trade continues very 
unsatisfactory, forges ay being on short time and prices 
weak, where anything like favourable specifications are concerned. 
Makers, however, are not quoting under £5 5s. for Lancashire and 
£5 7s. 6d. for Staffordshire bars, £6 153. to £7 for Lancashire and 
Staffordshire sheets, and £5 15s. for random to £6 for special cut 
lengths of Lancashire hoops, delivered Manchester or Liverpool. 

In the steel trade only a slow business comes forward, with 
hematites rather easier, ordinary foundry qualities being obtain- 
able at 51s. 6d. to 523., less 24, with steel billets remaining at 
£3 17s. 6d. to £4 for common to £4 5s. for better qualities, 
delivered here. With regard to steel plates, the absence of 
inquiry, owing to the slackness throughout the boiler-making 
trade, is tending to oalen ert and there are ready sellers at 
£6, although makers generally are not quoting under £6 2s, 6d. 
and £6 5s. for boiler-making qualities, delivered in this district. 

In the metal market the position remains unchanged, users 
buying from hand to mouth, with quoted list rates for manufac- 
tured goods unaltered. 

Reports with regard to the engineering industries throughout 
this district continue much the same, establishments for the most 
part being not more than moderately off for work, with new orders 
not as yet coming forward in any appreciably increased weight. 
Returns as to employment issued this month by the trades union 
societies connected with the engineering indusiti.s are no very 
reliable index as to the actual condition of trade, as they include 
the usual temporary suspensions at most of the works during the 
new year holidays. The position, however, seems to remain with- 
out any material change. With regard to the Amalgamated 
Society of Engineers, the number of out-of-work members 
in this immediate district on the books now that the 
men suspended for the holidays have got back to work 
has returned to about 9 per cent. of the local membership, 
and in the Steam Engine Makers’ Society the number of members 
on ont-of-work donation is now about 5} per cent. of the member- 
ship. Taking everything into consideration the position may be 
reported as showing perhaps some slight improvement, as compared 
with last month. though the reports from the various districts 
as to the condition of trade on show any appreciably increased 
activity, generally a more hopeful tone prevails. Locmstive 
builders are, if anything, rather better off for work, and extra 
activity has been given to stationary engine builders during the 
month by repair jobs, which are usually taken in hand during the 
holidays. 

I may add with regard to the Amalgamated Society of Engineers 
that the total membership with the close of last year, as set forth 
in this month’s returns, shows an increase of about 2000 on the 
total membership in December, 1893, the number of members 
on the books being now returned at 75,367. In addition to this 
increase of membership a further addition has been secured by the 
Amalgamated we of Metal Planers, Borers, Slotters, &c., 
with about 1000 members, having, with the commencement of the 
year, become merged in the A Society of Eogineers, 

At the meeting of the Manchester Association of Engineers on 
Saturday reference was made to the loss sustained by the death of 
Mr. Henry Mainwaring, one of the oldest members of the Associa- 
tion, and who for the last twenty-five years has been continuously 
elected to the office of treasurer. On the motion of Mr. Ashbury, 
a vote of condolence to the family of the late treasurer was unani- 
mously passed. 

A moderately active demand is generally reported for all 
descriptions of fuel, as a result of the colder weather since the 
commencement of the year. The better qualities move off fairly 
well for house fire pu , and steam and forge coal are also in 
larger request. ~— however, are ample, and prices not more 
than maintained at late rates ; best Wigun Arley averages 103, 6d. 
to 1ls., Pemberton 4ft. and seconds Arley 9s. 6d. to 10s., and 
common house coals 7s. 6d. to 8s.; steam and forge coals, 6s. 6d. 
to 7s., and engine fuel 3s. and 3s. 6d. for common to 4s, 6d. and 5s, 
for better qualities at the pit mouth. Shipping is only quiet, with 
steam coal averaging 83s, to 8s. 6d. per ton, delivered at the ports 


on the Mersey. 

Deeven,— Thee is no change to note in the quiet condition of 
the hematite pig iron trade. The new year has not brought about 
any improvement in the demand for hematite, and there is a quiet 
trade alike in Bessemer and ordinary forge and foundry descri 
tions. Local steel makers are not using as much now as usual, 
Prices are easy, 42s. 94d. cash net, sellers, and 42s. 84d. buyers. 
Makers’ prices are unchanged at 44s, to 44s, 6d. for Nos. 1, 2, and 
3 Bessemer, f.o.b. 

Stocks have increased during the week no less than 7727 tons, 
and now stand at 180,167 tons, being an increase since the 
beginning of the year of 9689 tons. Only 30 out of 75 furnaces 
are in blast, compared with 31 in the corresponding week of last 
year. 

Iron ore is in very quiet demand, and the consumption is 
neither large in the district nor outside, and the tonnage shipped 
to other ports is small. Prices show no variation, ordinary sorts 
being still at 8s. 6d. and best sorts at 13s. 6d. per ton net at mines. 

The steel trade remains very quiet. Makers have about two 
months’ work on hand in the steel plate trade, but new orders are 
not ¢ ffering freely, and it is not probable much more business will 
be done before the spring. Orders for steel rails are very few, but 
it is expected colonial and foreign orders will come to hand when 
the shipping season opens. Other branches of the steel trade are 
quiet, and there is very little that is new to report. Tin bars are 
in slow demand. teel castings for shipbuilding and other 
purposes, especially heavy sorts, are in request. 

Shipbuilders and engineers remain very busily employed, and 
can Jook forward to a continuance of activity throughout the year, 
even if no new work comes to hand. There is not much dem 
for new tonnage, but a few inquiries are to hand, and are receiving 
attention. 

Coal and coke are in quiet request, in small delivery and at late 
values, 

The shipping trade is still depressed and freights are very low. 
The exports during the week from West Coast ports amounted to 
2248 tons, compared with 4995 tons in the corresponding week of 
last year, a decrease of 2747 tons, while the shipments of steel 
during the week represented 6931 tons, compared with 3046 tons 
in the corresponding week of last year, an increase of 3885 tons, 
The shipments this year to date of pigiron have reached 5213 tons, 
and of steel 15,604 tons, compared with 11,290 tons and 12,076 
tons respectively in the corresponding period of last year, a 
decrease of 6077 tons of pig iron and an increase of 3528 tons of 
steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE frost has caused a slight improvement in the demand for 
coal from London, and an increased request for bouse and gas 
fuel from the eastern counties and other distant markets, 
Although prices are much steadier at present than they have been 
during this winter, they are still at summer rates so far as the 
large collieries are concerned. An effort was made last Saturday 
to get an advance, but the thaw, which commenced on Sunday, 
prevented upward movement. It is ——e that London ad- 
vertised prices for Silkstone and Barnsley coal for household con- 
sumption during the present winter season are poorer than they 
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have been for some years. The attendance at the weekly sales at 


of their iron, and speculators in want of warrants have in conse- 





Barnsley last week was marked by an ber of 
buyers. At the pits quotations are unaltered. Silkstone coal is 
at present at 93. to lls. per ton; Barnsley House 8s, to 9d. ; other 
qualities from 7s. 6d. per ton, Steam coal business is in a 
satisfactory condition for this season of the year. A good 
tonnage is being sent to Hull. The position held by South 
Yorkshire pits during the last year was excellent; six of the 
largest collieries, viz., Denaby Main, Monk Bretton, Carlton Main, 
Thrybergh Hall, Manvers Main, and Wharncliffe Silkstone, having 
sent to Hull no less than 711,512 tons between them. Grimsby 
also took a fair tonnage from the same pits. The railway 
companies maintain quite an average request on contract 
account. It is thought that if the new navigation company 
is able to ange cheaper rates than the railways, they 
may expect a large share of the export trade, particularly the 
coastwise exports, Steam coal is quoted at from 7s. 6d. to 8s. per 
ton ; secondary sorts fetch from 63. 9d. Gas coal, which is supplied 
mainly on contract account, is at 7s. to 83. por ton. Not much 
change has taken place in the demand for small coal, slack, &c. 
Unriddled slack can te procured at 3s., and riddled at from 4s, 3d. 
to 53. per ton. Smudge only mak3s from ls, 9d. to 2s. 3d. per 
ton, according to quality and quantity. Coke is in fair request 
from North Lincolnshire and other centres for smelting purposes, 
and is obtainable at 9s. 34. to 11s. pur ton. 

In the heavy industries a fair supply of orders is reported, 
except in a few departments. From the shipbuilding yards very 
little is coming in, and the outlook there is not at all promising, 
so many old ships being laid aside for want of employment. 

A very fair business is being done at the local and district iron, 
foundries and works, a notable feature of which is the call for 
colliery specialities. This indicates that although coal-getting has 
been anything but profitable during the last year, the owners are 
preparing for a better business in 1895. The general view is, that 
a reduction of wages is inevitable. It would not seriously affect 
the collier. It may be doubted if it would affect him at all, for 
through the lower-priced fuel our local industries wou'd materially 
benefit, and he would get four or five days’ work, where at present 
only three days are given. As the true wage is not so much per 
ton as what the miner takes home at the week end, the miner’s 
family would undoubtedly benefit by more employment, even if 
the miner himself got less per ton for his labour. The make of pig 
iron is not more than an average, if quite as much. Prices remain 
as they were quoted at the end of the year. Hematites delivered 
in Sheffield from 502. to 52s., aczording to brand. Bessemer billets, 
£5 7s. 61.; Linzolnshire forge iron, 383. per ton. 

The lighter industries have opened rather more favourably, with 
the exception of the United States market, which, considering the 
remarkable advancs at tie end of the year, is now exhibiting 
weaker symp‘oms, 

Iron and steel makers have entered, and are entering, largely 
into contracts for fuel, which is a sure sign that a heavier demand 
is anticipated before long. At present there are a good many men 
out of employment, and the evil effect of the Scotch strike, in de- 
priving Sheffield of its usual work at the beginning of the year for 
that market, is acutely felt. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE course of the iron market this week has undoubtedly been 
disappointing, for instead of there being the expected improve- 
ment in demand and prices, these have actually become worse, and 
business must certainly be described as flat. It was generally 
thought that the more satisfactory cial news and the 
improvement in general trade at home would have led to a greater 
demand, and would have induced consumers to buy pig iron for 
forward delivery ; but the latter do not see their way to do more 
than satisfies their immediate necessities, because they think it 
possible that they may be able to secure iron at less than the 
present rates, for it is not to be denied that pig iron prices tend 
downwards, even though they are at lower figures than were 
touched at any time last year. 

This excess of production over consumption makes the market 
weak, and keeps buyers out of it, except where they need to 
purchase iron for prompt delivery, for the tendency is rather 
downward than upwards, and consumers do not usually buy ahead 
in a falling market. The general quotation for prompt f.o.b. 
deliveries of No, 3 Cleveland G.M.B. pig iron has been 34s, 104d. 
< ton this week, but there has been business at 34s, 9d., and on 
Nednesday several sellers were ready to accept this figure, as 
Cleveland warrants fell to 34s, 641. cash, and there was a general 
decline in the warrant market, as business was almost at a stand- 
still, and the buyer and not the seller was in the ascendant. 
No. 4 Cleveland foundry pig iron was steady at 34s, 3d., and grey 
forge at 33s. 3d. 

he hematite iron trade is most unsatisfactory, and is not 
likely to be better if the output is kept up. The price of mixed 
numbers is 42:, per ton. Not only is the stock increasing in 
this district, but it is also on the West Coast. The price of ore 
does not become any cheaper, and the imports increase. Last 
year the import of foreign ore into North-Eastern ports was 
2,328,213 tons, as compared with 2,021,516 tons in 1893, Over 
2,000,000 tons were brought from Spain, 84,684 tons from Algeria, 
and 77,676 tons from Sweden, the remainder being from Italy an 
Greece. This district takes more than half the ore that Spain 
exports, 

Operations at the finished and steel ironworks have not been 
very regularly carried on this month, though manufacturers are 
not badly off for contracts, but consumers have been backward 
about sending them the specifications because first the holidays 
and then the bad weather have prevented them carrying on their 
work fully. Especially is this the case with the shipbuilders, who 
have been a good deal inconvenienced by the storm. No 
alteration in prices has been made in any branch. Railmakers are 
more sanguine on account of the decision of the Indian 
Government to devote a considerable amount of money to 
the extension of railways. That has been strongly pressed upon 
them during the past year and a-half by Chambers of Commerce 
and other public bodies in this country, and the agitation appears 
to be bearing fruit at last. Then the South American republics 
having settled down to more peaceful ways, an extension of rail- 
ways and other commercial enterprises may be looked for in that 
direction. There are already more inquiries from that quarter 
than have been received for a long time. The price of heavy steel 
rails is £3 12s, 6d. per ton at work;, 

At the meeting of the North-East Coast Iastitution of Engineers 
and Shipbuilders, at Newcastle on Monday, Mr. W. C. Mountain 
read a paper on ‘‘ The Design and Efficiency of Plant for the Trans- 
mission of Power by Electricity.” 

The coal trade is not so active as might be expected ing 





q found it difficult to obtain the necessary supplies, Itis on this 
account, rather than from any great improvement in the demand 
on the part of consumers, that the market has assumed a stronger 
aspect. At the same time, the business outlook undoubtedly 
presents more satisfactory features, and a better state of the 
market would not occasion much surprise. Scotch warrants have 
sold at 41s. 7d. to 41s. 84. cash. Little business has transpired in 
Cleveland warrants, which are at 34s. 8d.; Cumberland hematite is 
quoted 423, 84d., and Middlesbrough hematite 41s, 94. cash, 

The furnaces in blast number 73, compared with 48 twelve 
months ago, and of the total 48 are producing ordinary and 25 
hematite pigs. It is expected that the manufacture of basic Pig, 
which has for some time been altogether suspended in Scotland, 
will be immediately resumed at Glengarnock. 

Prices of makers’ iron, although a little steadier in the last few 
days, have had a declining seer 4 and are in reality in some 
instances lower than last week. G.M.B., f.o.b. at Glasgow, No. 1, 
is quoted 433, per ton; No. 3, 41s. 6d.; Monkland, No, 1, 44s.; 
No, 8, 41s. 6d.; Carnbroe, No. 1, 45s 6d.; No. 3, 43s, 6d.; Clyde, 
No. 1, 49s.; No. 3, 46s.; Gartsherrie, No. 1, 51s.; No. 3, 46s. 6d.; 
Calder, No. 1, 51s.; No. 3, 47s.; Summerlee, No. 1, 53s.; No. 3, 
46s. 6d.; Coltness, No. 1, 54s.; No. 3, 50s, 6d.; Glengarnock at 
Ardrossan, No. 1, 493. 6d.; No. 3, 47s.; Eglinton, No. 1, 46s. 6d.; 
No. 3, 443. 6d.; Dalmellington at Ayr, No 1. 463. 6d.; No. 3, 
44s, 6d.; Shotts at Leith, No. 1, 53s. 6d.; No. 3, 50s, 

The shipments of pig iron from Scottish ports in the past week 
were smaller than usual, amounting to only 3704 tons, against 
3626 in the corresponding week of last year. There was sent to 
Belgium 310 tons; South America, 120; Germany, 125; France, 5; 
Australia, 13; Holland, 50; Spain, 80; otber countries, 99, the 
coastwise shipments being 2909, compared with 2472 in the same 
week of 1894 

In the finished iron department a little more activity is manifest, 
but prices continue unsatisfactory, and the foreign inquiry is poor. 
However, the season for shipments abroad is scarcely yet come, 
and a better inquiry may Lape wd be experienced ere long. 

The demand for steel for shipbuilding purposes is increasing in 
a marked degree, and the outlook is much better on this account 
as far as regards the amount of work available. Competition 
between E glish and Scotch makers is, however, so very brisk tbat 
it will be no easy matter to obtain any material advance on the 
prices now ruling, which are on the basis of £5 for ship-plates, less 
5 per cent., for delivery in the Clyde district. 

The directors of the Glengarnock Iron and Stee] Company have 
determined to resume the manufacture of basic steel. This has 
given much satisfaction in the district, as the works have been 
closed for many months, and the workpeople reduced to a state of 
extreme poverty. 

The coal market is depressed ; even the increased irquiry for 
household sorts, caused by the inclement weather, having no effect 
in improving the tone of the business, Shipping inquiries are a 
little more numerous, but so far they have not resulted in much 
additional business. There isa brisk demand for dross, and coals 
are also in better request for manufacturing Fg aged but the 
output of the collieries is very extensive, and the supplies are 
accordingly difficult to get away. Main coal sells in G'asgow 
market at 6s. 6d. per ton, and ell and splint as low as 7s, 31. for 
delivery at the ship’s side. 

Messrs. William Denny and Brothers, of Dumbarton, have 
contracted to build a steamer of 5500 tons for the Glasgow and 
Rangoon trade of Mossrs. P. Henderson and Company. The 
Peninsular and Oriental Steamship Company has commissioned 
Messrs. Caird and C »mpany, of Greenock, to build a screw steamer 
of 7500 tons register, with engines cf 11,000-horse power, 
Messrs. W. B. Thompson and Company, of Dundee, have orders 
to construct two steamers of 2000 tons each for the Clyde Shipping 
Company. Messrs, Chas. Connell and Company, Glasgow, are 
—s three steamers for the Marten Sanez Company, of 

ilbao, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE holidays and severe weather continue to exercise a ne 
sing influence upon trade generally, and only in one or two places 
has there been any activity worth recording. 

For the first time of late prices for best steam have Sopot 
below the lls. Ordinary quotations at Cardiff are now—Best 
steam, 10s. 9d. to 11s.; seconds, 10s. to 10s, 6d.; dry sorts, 9s. 6d. 
to 9s. 9d.; small, 5s. to 5s. 6d. It will be observed that there is 
about 3d. difference in most qualities, compared with the figures 
of last week. I do not think this is permanent, and it is very pro- 
bable that failure in supplies from some quarters will | to 
improved prices, I regret to note that this failure is very marked 
in the Ebbw Vale district, chiefly on account of the arbitrary and 
inconsiderate action of the engineers, or winders, as they are 
locally called. Tbis has developed into a strike, throwing 3500 
men out of employment. On Monday morning it was formally 
announced that the whole of the collieries at Ebbw Vale, and in 
districts connected, had been summarily stopped, the winders 
refusing to work. 

House coal is on the ascending grade, and demands are coming 
in morefreely, From allI can glean, thereis plenty of ‘‘ loading ” 
secured for this month at the Cardiff porte, and prices are 
advanciag, and are 3d. to 6d. better than last week for some 
qualities. 
The latest quotations, Cardiff, are best households 11s. to 11s, 3d. ; 
Rhondda, No. 3, 10s. 6d.; brush, 8s. 6d.; small, 6s. 6d. to 6s, 9d.; 
age Rhondda, 83, 9d. to 9s.; through, 6s. 3d. to 6s. 6d.; small 
s. 6d. 
Patent fuel wasshipped freely from Cardiff last week. Prices 
10s. 9d. to 11s. I hope to record increased animation at Swansea 
shortly. Quotations there are 11s, 
Coke continues unaltered, and very likely will remain so until 
there is a revival in iron and steel, of which, so far, signs are 
faint. The death is announced this week of Lady Charlotte 
Schreiber, widow of the late Sir John Guest. The name recalls 
the good times of iron, when the railway rage was in its meridian, 
and rails for many districts in Eogland, and for America and 
Russia, kept Dowlais furnaces and mills going well and regularly, 
better than has ever been done since, 
In the Swansea district the pig iron market continues to be 
depressed, and the opinion expressed on ’Change this week was 
that there seemed to be a lower deep still. Shipments of tin- 
plates are less ; make is, of course, less on account of stoppages, 
and these things naturally awaken disquietude. Glasgow warrants, 
pig, were offered at Swansea this week at 41s. 74d.; Middles- 
rough No, 3, 34s. 9d. Other quotations were as follows :—Welsh 
bars from £5 ; steel rails, heavy, from £3 15s.—Cardiff quotations 
from £3 11s. 6d.; light from £4 7s, 6d. Steel and iron sheets un- 
h d. In Bessemer bar lower prices are quoted, the best 





the cold weather, but this is due in a great measure to the stormy 
weather at sea, which has greatly interfered with shipments, and 
caused irregular working at the collieries. The exports from all 
ports in the districts are considerably reduced. Prices are rather 
weak for steam coals, but are maintained for house and gas coals, 
as well as for coke. The syndicate of coke manufacturers adhere 
firmly to an average price of 12s, 3d. per ton delivered here. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been somewhat firmer in the 
t few —— this is attributed to a scarcity of warrants, 
ns) 


Zz up to 
£3 18s, 9d., and Siemens up to £4 2s. 6d. gear too, are low. 
Cokes, 9s. 3d. to 9s. 6d.; Siemens, 9s, 9d. to 10s.; ternes, 18s. 6d. 
to 22s, 6d.; charcoal, best, 10s. 9d. to 12s, 6d. Other Swansea 
quotations remain, the best anthracite selling at 123. 6d. Block 
tin still receding, £58 17s. 6d. to £59, Iron ore, best, Rubio, 
1ls. 3d. to 12s, 

It was stated on Change that hematite stocks are increasing, and 
it may be added that at the iron and steel works stocks of 
foreign are now getting very full, and stocks of pig large. I see 
= Png Swansea selected ‘Maus Campanil is being quoted at 

s, 6d, 

At the last meeting of the Miners’ Provident Society it was 
pleasant to learn that, notwithstanding the action of colliers in the 
matter of the Albion explosion, the society shows substanti 
The colliery disaster in Staffordshire has recalled local 


——<—<— 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


In the iron and steel trade the position remains very much ag 
reported of late, makers and manufacturers still only securing an 
extremely limited weight of new business ; the holiday influences 
are still about and affect all the industries more or less. It hag 
been repeatedly stated that many of the — pig ironmakin 
establishments are being carried on at a loss, which is only natura} 
considering the quotations of raw material and the prices paid for 
the different sorts of pig iron. 

In Silesia a very poor demand has been coming in for all sorts of 
iron es the week. All things considered trade has never been 
in a more hopeless condition than at the present moment. Output, 
though restricted to the utmost, exceeds requirements pretty con- 
siderably, and prices have touched figures that leave actually no 
profits. 

On the Austro-Hungarian iron market consumers are showing, if 

ible, even More reserve with regard to purchases than 
ormerly, which, together with the continued keen competition of 
the German works, has compelled the Austro-Hungarian iron. 
masters to propose a general reduction in prices, especially for 
merchant bars. » 

The following figures show development of iron and coal industry 
in Hungary :— 





1887. 1892. 
100 kilogrammes. 
Brown coal., 17,284,806 .. .. «2 25,543,646 
Pit coal 7,864.081 10,522,136 
Iron ore 5,660,610 9,205,410 
Forge pig .. 1,820,900 2,958,776 
Foundry pig 106,632 ° ee 144,789 
Value in florins. 
Brown coal 4,998,150 .. .. .. 8,085 417 
Pit coal 8,788,041 . 5,165,772 
Iron ore 1,452,981 .. 2,164,947 
Forge pig .. 5,710,343. 10,651,150 
Foundry pig 853,256 1,099,856 


In France few transactions have been reported in the iron and 
steel trades, but prices are comparatively well maintained. 
F.gures concerning the output of coal in the Loire district have 
recently been published; they are as follows :—1884, 3,148,799 
tons; 1885, 2,949,087 ; 1886, 2,785,194 ; 1887, 2,941,865; 1888, 
3,137,736 ; 1889, 3,822,777 ; 1890, 3,536,354; 1891, 38,757,729; 
1892, 3,486,992 ; 1893, 3,448,314 ; total, 32,514,847. 

There has been very little business stirring on the Belgian iron 
market since the holidays. Quotations remain extremely low and 
unremunerative, Comparing the figures of Belgian iron business 
during the first eleven months of 1894 and 1893, it appears that 
for some articles of finished iron export has increased. In manu- 
factured steel an increase of 26, t. can be noted ; losses de- 
ducted, there remains for all other articles an increase in export of 
26,000 t., so that total increase amounts to 52,000 t., as com 
to the same period in 1893, Export in pig iron rose from 115,097 t. 
on 180,550 t. During the week now past the Belgian coal trade 
has shown bat little animation, the mild weather before and imme- 
diately after Christmas having not been favourable to the coal in- 
dustry. Stocks, which had accumulated in October, are therefore 
but slowly decreasing. Just lately, however, a revival in the 
demand for some sorts of coal has been reported, and if the 
cold weather which has now set in continues there is likely to bea 
brisk trade doing, at least in house-coal. 

Concerning Belgian businessin coal Hy 
of past year, import amounted to 1,254,82 
in the preceding year, of which 564 430t. camefrom amet against 
543,474 t. in 1893. ‘There were, at the same time, 298,796 t. coke 
imported, against 259,291 t. in the year before, of which Germany 
supplied 289,024 t. against 253,334 t. in 1893. Export in coal was 
for 1894, 4,053,748 t., against 4,423,274 t. in 1893, The decrease 
falls chiefly on France, for export to Germany, 141,995 t., and 
197,107 t. are the corresponding numbers. Export in coke was 
802,899 t., against 854,681 t., of which 141,995 t. fall to Germany, 
against 135,540 t. in 1893. 

The quietness on the Rhenish-Westphalian iron market continuer. 

There is generally a standstill, or at least a decrease in demand 
to be perceived during the first weeks of the year, the more so 
now, when one of the worst years for iron peony J has passed, 
Stock taking and repairing has also been the cause of an increasin 
quietness ; nothing = occurred which might create more hopefu 
feelings with regard to the future and depression in general. For 
some years past the Government requirements have been so small 
that this year more orders are likely to be given out; for the 
present, however, there is not the slightest indication of a better 
tone, and makers have to wait patiently till buyers are inclined to 
come forward with their orders, 
In Rheinland- Westphalia stocks have been increasing, especially 
in pig iron ; owing to the firmness in the prices for fuel, those for 
pig iron have also been tolerably well maintained upon the week, 
although purchasers leave no means untried further to reduce 
quotations. In the manufactured iron business the demand for 
bars has been very small, the eame holds for girders. Hoops meet 
with good inquiry and prices are pretty firm, except for immedi- 
ate specifications. With regard to plates and sheets nothing can 
be added to what was reported in former letters. The wire and 
wire nail business has been, if anything, a trifle more lively ; there 
is a talk of a proposed forming of a wire convention, and a meeting 
will soon be held for that purpose. Machine and wagon factories 
are in poor employment, and of the foundries only a few are in 
fair activity. 


the first eleven months 
t., against 1,177,380 t. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The annual meeting of this society was held on Saturday, 
the 5th inst., in the Cannon-street Hotel, when the balance-sheet 
was submitted and approved of, showing the total amount of 
stock, &c., to credit as £4867 12s. Mr. R, J. Cook, of Messrs, 
Thornycroft and Co., Chiswick, was elected president, and Mr. 
Wm. Royal, of Messrs. Mills and Knight, Fountain Dock, vice- 
president for the current year, and votes of thanks passed to the 
retiring officers, and after some miscellaneous business the meet- 
ing closed. 

Two New Frencu Liners —The French Transatlantic Com- 
pany, like the American Line, intend, we understand, to offer 
strenuous opposition to the Cunard greyhounds in their Atlantic 
performances, as the arrangements are well advanced for the con- 
struction of two new French liners, although the contract bas not 
yet been definitely placed with the Forges et Chantiers, Havre, 
who are likely to get the order. These new vessels, which will 
come next to the latest Cunard liners Campania and Lucania in 
point of size, are, it is stated, to be named A'sace and Lorraine—a 
little by-play to the gallery, which is not lost on the fervid patriot 
of Paris. The new steamers are to be 557ft. Yin. yo See 59ft. beam, 
and at 26ft. draught the displacement will be 13,600 tons. Now the 
Campania is 600ft. and 65ft. beam, while the American liners are 
527}ft. and 63ft. beam. The Alsaceand Lorraine arelarger than any 
non-British steamer. They will have a sea speed of 20 knots, but it 
has gone forth that they are to beat the Campania and Lucania in 
ocean steaming. The cost is put by the French Transatlantic 
Company themselves at from £750,000 to £800,000, and the com- 
pany have approached the Government with the view of securing 
some guarantee of financial return in the future. They point to 
the advantage of such vessels as auxiliary cruisers, apart from 
commercial gain, and seek directly, as compensatory guarantee, 
that the Government should rearrange the service from Havre and 
Bordeaux to Colon, giving the company a ten years’ concession. 
On this route two of the present Atlantic steamers would be 
placed to make Guadaloupe 84 days distant from Bordeaux, Port 
of France 9 days, Cayenne 134 days, and Colon 14 days, This 
equal to an acceleration of three sea miles ed hour on the st 
sent service, and the advantage to French colonial trade would be 








olders have howing more inclination to keep possession 
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LAUNCHES AND TRIAL TRIPS. 


The s.8. Hopedale was launched from the yard 
of Messrs. William Doxford and Sons, of Sunder- 
Jand, on the 12th inst., having been built to the 
order of London owners. She will receive the 
highest class in both the British Corporation and 
Bureau Veritas Rogistries, 

H.M.S. Salmon, the first of two torpedo boat 
destroyers on order from EHarle’s Shipbuilding 
and Engineering Company, was hed from 
its yard at Hull on the 15th instant. She is 
200ft. long, 19ft. 6in. beam, and 5ft. 6in. draught of 
water, the engines being twin-screws of the triple- 
expansion type, for 4 indicated horse-power, 
and the boilers are of the Yarrow patent design, 
but made by Earle’s Company. The preliminary 
steam trials will take place within a few days, 
after which the ship will be put upon her official 
tests prior to being handed over to the Admiralty. 

On the 11th inst. Messrs, Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz :—Length over all, 326ft. ; 
breadth, 40ft. 6in.; depth moulded, 23ft. 7in. 
She will be classed 100 Al at Litoyd’s, and carry 
4500 tons on je dy freeboard. She is of the 
part awning decked type, with poop, raised 
quarter-deck, topgallant forecastle, and cellular 
bottom for water ballast. She has four powerful 
steam winches, steam windlass, and steam steering 
gear, and will be completely fitted as a first-class 
cargo steamer. Her triple expansion engines are 
by Messrs. Blair and Co., of 1 indicated horse- 

wer, with two large steel boilers working at 
160 Ib. She has been built for Newcastle owners, 
and the name of Isle of Kent was given to her by 
Miss McCallum, of Newcastle. The steamer has 
been built under the supervision of Mr, Dykes, 
the owners’ superintendent. 

The Montrose Shipbuilding and Engineering 
Company launched a steel screw cargo steamer 
from their yard at Waterside on January 12th, at 
three o'clock. The dimensions are 130ft. batween 
perpendiculars by 25ft. by 13ft. ll}in. mean 
draught, having engines 15in. by 32in. by 24in., 
with boiler 11 by 10 by 130 1b. working pres- 
sure. This vessel is one of those that the com- 
od are building just now, and will be fitted with 

essrs. Roger and Co,’s steam winches, Clarke 
Chapman’s patent windlass, and Isher's steerin 
gear, has lowering masts and funnel, and fit 
with all the most modern improvements. She is 
built to the order of Mr. Joseph Constant, Lon- 
don, The vessel will carry about 430 tons on a 
12ft. draught; she has water ballast in double 
bottom throughout, and in after peak tank. The 
vessel was towed to Laith to get her machinery 
put aboard by Messrs. Hall, Brown, Battery, and 
Co. The vessel was named the Savoy by Mrs. 
J, 8. Doig, wife of the managing director. The 
launch was very successful, 

The latest addition to the fleet of steamers 
owned by Messrs, The American Petroleam Com- 
pany, Rotterdam, was launched on January 12th, 
from the shipyard of Messrs, Palmers Shipbuild- 
ing and Iron Company, Jarrow-on-Tyne, and 
named s.s. Rotterdam, The vessel is built for the 
carriage of petroleum in bulk, her dimensions 
being 360ft. by 46ft. 6in. by 27in. 10in., and will 
have sufficient power to drive her loaded at a high 
rate of speed atsea. She is designed to carry 4900 
tons of petroleum in bulk, and is built to the 
highest class of Lloyd’s and the Bureau Veritas. 
Her engines—also by Messrs. Palmer—will be 
28hin. by 46in. by 75in., having a stroke of 48in.; 
steam will be supplied by four single-ended 
boilers. She will be fitted throughout with elec- 
tric light by Messrs. Holmes and Co., Newcastle- 
on-Tyne. essrs. Donkin and Co. will supply 
the steam steering gear. She will have all the 
latest improvements for working and handling 
with dispatch, and will be fitted with powerful 
pumps and plant for the rapid discharge of cargo, 
She is built to the designs and under the super- 
vision of Messrs. Flannery and Blakiston, of 
London and Liverpool. After a highly successful 
launch, the vessel was towed to the sheer legs to 
receive her machinery, &c. 




















THE INSTITUTION OF JUNIOR 
ENGINEERS. 


At last Friday’s meeting of this Institution, held 
at the Westminster Palace Hotel, Victoria-street, 
S W., Mr, H. J. Young in the chair, a paper on 
‘* Marine Engine Design of To-day” was read by 
Me. ~ M. Rounthwaite, M.I. Mech. E., Hon. 
Mem. Inst. J.E. 

General considerations in ard to marine 
machinery were first dealt with, including 
weight, bulk, fuel consumption, speed, &c., and 
the requirements of the naval and merchant 
service, were contrasted. It was shown how im- 
pee to one another were the results obtained 

y each service. Naval work was necessarily of 

ipioneer or experimental nature to a greater 
extent than was merchant work; for that and 
other reasons naval engineering would in certain 
ways make the more rapid progress, especially in 
directions where economy in first cost was an all- 
pervading condition. 


Illustrations were given showing the effect of 
the influence of naval on mercantile practice, the 
water-tube boiler being first refe to in this 


connection, the point being that its principle had 
been proved to be a good one, It had to cto 
mend it lightness, ease of carrying almost any 
poumnre, perfect steam generation, economy of 
uel, and inexpensive production. As to mate- 
rial for tubes, solid drawn copper was totally 
unsuitable. 1t was probable that a very mild 
steel would prove the most satisfactory, but a 
drawn or longitudinally welded tube of whatever 
material must always be dangerous, and it was 
therefore to be hoped that tubes with spirally ar- 
ranged fibre or joint would be obtainable before 
ong. Notwithstanding the competition of the 
tubulous boiler, the older cylindrical type would 
Probably be for mapy years to come, 
although modifications and improvements might 
be introduced in it to secure a better circulation 
and a partial cooling of the = before they 
reach the back tube plates, such as by the inter- 

tion of additional tubulous heating surface. 

nt developments in the construction of cylin- 
drical boilers were shown from their character to 
be due not to attempts to introduce any new 
principle, but to the very lew price at which 


steel plates of great siz9 and weight could now be 
had. For instance, the ends of even the largest 
boilers, 16ft. to 18ft. diameter, were now rarely 
made in more than two pieces. Of artificial 
draught it seemed likely that Howden’s system— 
hitherto the only really cially ful 
one—had at length met with a rival in that of 
Ellis and Eaves, 

Another example of the result of the influence 
of naval practice on the other service was seen in 
the extent to which fast-running engines driving 
twin screws had recently superseded the slower 
paddle engine and wheels, This was particularly 
noticeable in the Channel steamers of our railway 
companies, and was without doubt an improve- 
ment from all points of view. 

In considering marine engine design of the 
immediate future, reference was e to the 
adoption of the four-crank type, having cranks 1 
and 2 opposite each other, but at right angles to 
cranks 3 and 4. Absence of vibration was the 
important advantage obtained in this design. 
The present practice in regard to engine details 
was then reviewed, engine framings, crank pin 
and main bearings, crossheads, excentric straps, 
crank shafts, valve gear, air pumps, auxiliary 
engines, and steam pipes being thus dealt with. 

especting the proposed introduction of petro- 
leum refuse as fuel for warships, the fact of its 
not being a native product, and that therefore in 
time of war it might be impossible to obtain sup- 
plies, was an all-sufficient reason for its rejection. 
It would, however, be quite applicable tu mer- 
chant steamers running to ports where it was ob- 
tainable at a reasonable price. 

The paper concluded with some observations on 
materials of construction. Aluminium alloys, 
although hastily condemned by the United States 
naval authorities, had recently been used with 
apparent success on this side. The very slow 
progress made by steel manufacturers in er 
ing a sound trustworthy casting at a reasonab 
price was a circumstance much to be deplored. 

In the discussion which followed, Messrs. W. 
Clifford Smith, H. Fraser, B. H. Joy, W. H. De 
Ritter, W. Hunter, and S. Boulding took part, 











A LOCOMOTIVE LOAD. 


A CERTAIN Eastern road has a large number 
of ten-wheeled locomotives, which at this season 
of the year have been rated both east and west 
bound at forty loaded cars, When this rating 
was made the maximum car capacity was 
40,000 lb., and the average car load in both direc- 
tions was supposed to about 10 to 12 tons. 
The yardmasters, train despatchers, and division 
superintendents have never had any means of 
tame what tonnage cars contained, and have 
followed the rule to give the engines loads equal 
to forty loaded cars, The advent of the 50,000 
and 60,000lb. capacity cars resulted in a slight 
reduction in the rating when the train was com- 
posed of a large number of large capacity cars. 
Recently the road in question has been making 
some interesting investigations to ascertain what 
tonnage was being hauled by locomotives. The 
following table, which we are permitted to print, 
shows the tonnage and characteristics of the 
freight on certain east-bound trains for one day: 











No, P lee rg. 

of Freight. To‘al |b. per 

loads pounds. |ioaded 
car. 

86 |Flour, beef,and mdse .. . 76,278 | 24,341 

28 |Cattle .. .. eo oe ec. 510,920 | 22,214 

38 |Cattle and beof Fe 806,800 | 21,282 


34 |Sheep, horses, and provisiors.. 751,200 | 22,004 
31 |Grain and mixed freight .. .. 1,025,136 | 33,069 
84 |Beef and provisions .. .. . 742,908 | 21,850 
36 |Cotton, malt, and provisions .. 992,848 | 27,565 
87 |Flour, provisions, and mdse . 867 038 | 23,433 
88 |Flour, provisions, and -. 986,889 | 25,971 
34 \Cotton, flour, and provisions ... 910,105 | 26,768 














29 |Lumber and mixed freight 654,450 | 22,567 
83 |Sheep, cattle, and beef .. 738,510 | 22,228 
408 | 9,857,577 | 24,460 


It will be seen that the average car load varies 
from about 104 tons to 164 tons, according to the 
characteristics of the freight. Engines drawing 
thirty-seven and thirty-eight loaded cars, and erro- 
neously supposed to have been loaded nearly up 
to their economical capacity, had in reality much 
lighter trains than another engine of the same class 
with only thirty-one loaded cars, An official of the 
transportation department of the road in question 
advises us that these engines will make fair time 
with trains of forty cars of coal or grain averaging 
50,0001b. a car, This would appear to establich 
the maximum capacity of these engines at about 
2,000,000 Ib., or 1000 tons of paying freight on 
a road whose maximum grades do not exceed 
35ft. per mile. His investigation has developed 
the astonishing fact that, as now rated, his 
engines in many cases are not hauling balf that 
amount of tonnage. The demand for quick time 
with high class freight unquestionably has much 
to do with the light loading of | tives, but 
the principal factor is the erroneous idea of 
rating locomotives upon the basis of the number 
of cars per train. 

Another fact worthy of note is that the above 
tabulated statement only shows east bound trains, 
upon which the average car load is about 12 tons, 
Our informant states that his investigation proved 
that the tonnage west bound was found to average 
only a little over six tons percar. West bound 
freight consisted mostly of light and bulky 
merchandise and not much of it in a car, but no 
difference was made in the rating of the locomo- 
tives, In one instance he found fifteen loaded 
cars in one west bound train which did not 
average more than 35001b. per car, making the 
aggregate equal to only one good big car load. 

his road is now considering a plan to increase 
the average tonnage cf freight per car, and to 
change the basis of rating locomotives from the 
car basis to the tonnage basis.— Equipment Guide. 











THE Brooks LocoMoTIVE WORKS has com- 
menced shipping new engines to Brazil over the 
Erie road. The American Manufacturer says it 
will take fifteen trains of twenty cars each to 
carry the engines from Dunkirk to the seaboard, 





where they are shipped by vessel te destination, 
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o8 Wine peas have been “communicated” the 
name address of the communicating party are 
priuted in italics. 
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138. Batt Beaninos for Cyotes, F. W. Golby.—(F. 
von Handorff, Germany ) 

134, B.wT-cLe£aNING MacHinEeRY, H. Southey, London. 

135. Gas Liontinc, A. Surry-Montant and F. J. 
Llohammer, London. 

186. Cyanipes, G. T. Beilby, London. 

187. Wash na Davos, R. Schindler. London. 

188. CARBONACEOUS AB30EBENT, &c., H. Albert, 


139. ADveRTIsING Roap Venice, H. L. Rothschild, 


London. 
140. Cargonic Acip and other Morors, C. Guttari, 


London. 
141. Boxss or Cases for Packine Artic.es, F. Barnett, 
mdon. 
142. Pumps for Compressine Arr in Tinks, G. Freeman, 


mdon. 
143. Cycte with Brake ARRANGEMENT, A. Urban, 
London. 
144. Looms, J. Poyser, London. 
145. Looms, J. Poyser, London. 
146. Mitk Propuct, J. Wetter.—(L. Hentschel, Ger- 


many ) 
147. ripe Joits, J. 8. Ross and G. Whenman, 
London. 
148. MeasuRING ELEcTRIC CuBRENTS, 0. Schallenberger, 
ndon. 
— Acting Hanp Brake Apparatvs, J. Frank, 


on. 
150. Brusues, L. Bradshaw, London. 
151. Cocas or Taps, L., F. H., and C. F. Engels, 


on. 

152. Coup.ines for Suarts, P. J. C. Carron, London. 

153. Automatic Rives, G. V. Fosbery, London. 

154. Manuractore of Sats of PyROCATECHINDISULPHO 
Acip, G. Tobias, London. 

155. Macuoves for Maxine and Daivine Nats, J. 
Boothman, R. Riley, and T. Winstanley, Man- 
chester. 

156. ADapTiInG the Covers of Newspapers for PosTaL 
Wrapper Porposes, J. H. Dalziel, London. 

157. TeLepHowe Catt Stations, UC. A. Jensen. 
—(N. Jucobsen, Norway.) 

158. Apparatus for Dayine Grain, F. E. V. Baines, 


mdon. 

159. FiurHine Apparatv3, J. Jones, F. T. Farrer, and 
W. W. Brown, London. 

160. EXTENS)BLE PoEs, A. Hicks, London. 

161. Sewine Macuines, J. White, London. 

162. Removat of Mup from C.oruine, J. Harrington, 
London. 

168. Preparation for ANTISEPTIC Purposes, G. E. 
Heyl, London. 

164. Curina or Pakventina Sza-sickness, G. E. Heyl, 


London. 

165. Cycirs, F. G. J. Manners, London. 

166. PuriricaTion of Sewace, &., F. P. Candy, 
Manchester. 
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167. Nosrpac, A. H. Hallen, London. 

168. Makino and Reparrine of the Sotzs and HEets 
of Boots, H. Barnes, London. 

169. Sprina Fastentnos for Gioves, F. J. Martin, 


London. 

170. Testine the Erricrency of Ventitation, H. Scur- 
field, Sunderland. 

171. A Hottow Gotr Bat, C. W. M. Greenhill 
Bridgewater. 

172. Connectine Spokes with Fe.iogs, W. B. Eath 
King’s Lynn. 

173. FasTENING APPLIANCE for Neck ties, W. Cordeaux, 


ork. 
174. Cootine the Arr Pa:sina into Casxs, J. B. 
Howard.—(H. Kisel, Germany ) 
175. Bato, Rayog, and GREENHOUSE Borxer, J. A 
Pearce, Tavistock. 
176. Arc Lamps for Erecrric Szarcu-.icuts, F. M. 


wis, Leeds. 
177. Macuinery for Curttina Fives, J. E. Vos.- (4. 
Weed, United States ) 
178. SHapges fur Lamps, H. and 8. H. Brittain, Bir- 


mingham. 
179. CanpLes, W. J. Radford and A. H. Knipe, 


Liverpoo! 
180. Lamps for Cycugs, C. A. and F. J. Miler, Bir- 


181. Hain-pins, A. Donald, Dundee. 
182. Kingtoscorg, C. Wray, Bradford. 
183. AxLE Caps for Carriacss, &c., R. Illingworth, 


radford. 
184. SPINNING MuLEs and Twiners, J. R. Wain, Man- 


ester. 
185. TeLEPHONIC Apparatus, G. H. Bassano, Derby. 
186. Wixpows, G. C. Brown, G iw. 
187. Pumps, A. and W. 8. Taylor, Glasgow. 
188. SHies’ Bertus, C. Company and A. Rcbertson, 
G ‘ow. 
189. AppLiaNcEs Heatep by Gas, J. V. Eves, W. D. 
and L, F. O’Brien, Manchester. 
190. Hatr-Piy, J. Smith. London. 
191. Curomoscops, B. W. Betts, London 
192. Harness, J. A. Sutcliffe and G. Paley, Black- 


burn. 
198. Pioas for Tosacco Pipes, J. A. Sut.liffe and G. 
Paley, Blackburn. 
194. HeaTIne with Moverat Ot Lamps, J. H. Brown, 
ndon. 
195. Roiurse Merat, H. Erkenzweig, London. 
196. APpLiances for ALARM BELLS, H. Salsbury, 


on. 

197. Cement f.r INvisipty Patcuine Boots, D. W. 
Nightingale, London. 

198. CoLLaPsiBLE Boxes for Mituinery, J. B. Brown, 
Liverpoo! 

199. eg poor i Pure Ammonium Car BoNATE, C. 
Raspe, Liverpoo 

200. SusPENDING Lapis’ Dress Sxrets, J. E. Harris, 
Liverpool. 

201. SHapes for Gas and OrneR Lamps, A. M. Fow- 
craker, London. 

202. Burts of Guns, H. Brandon, London. 

208. PLuckine Rassit 8xins, J. Taylor, London. 

204. Punsgs, O. Lund, London. 

205. Door Latcuss, H. B. Worsey, London. 

206. PREVENTING EXxPLosions in Mines, H. E. Bed- 
ford London. 

207. Pweumatic Trres for VeHicLe Waeets, C. K. 
Welch, London. 

208. Grarine and Brakes for Cyoies, &c., 8. Ward, 


London. 
209. BriquetTe Fvet, J. L. O'Flyn and A. Beaugeois, 


London. 

210. Mgpicrnat CompounD, F. 0. Prince.—(R Chambers, 
New Zealand ) 

211. Mitk Cootinc Apparatus, R. W. Wocsnam and 
the Dairy Supply Company, London. 

212. Vatves for HypRavuLic Apparatus, A. Goodwin, 
London. 

218. Covers of Foo: Batis, W. K Reid, London. 

214. Sarety Device for CLorHEs Pesos, E. Edwards.— 
(C and M. Keller, Germany ) 

215. Votine Papers, J. Talbot, London. 

216. Bricks, H. Wood, London. 

2.7. Woot-compine Apparatus, L. Allart and Cie., 


mdon. 
218, PHoToGRAPHIC CAMERAS, OC, W. Forward and C. E. 





on, 
219. Macuinery for Makina Quarrizs, F, Woodhead, 
London, 


220. Hawptg-pir for Vetocipepes, M. Scbneider, 


London. 
221. Swimmine or Lire-savine Jacket, E. Hanremann, 


mdon. 
222. Toots for Use in Atracuine Buttons, C. Nolle, 
mdon. 
223. Manuiracrurge cf Grass Litrers, P. Sievert, 
ndon. 
224. Mu.tipie Pistons cr Rams, J. Mulas, London. 
225. BuTTLE S10prers, U. E. Watson, London. 
226 Evecrric Catt Apparatus, E. Herz and J. P. 
Bartfuss, London. 
227. Houp fur PaorooRaPuic Cameras, A. C. Jackson, 
London. 
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228. Breecu-Loapixe Guns, W. W. Greener, Eirming- 
ham 


229. Lockine Apparatus for Tramway Trucks, J. E. 
Wallis and Wallis and sStcevens, Limited, Basirg- 
stoke. 

230. Cur-out for E.eciric Currents, W. Kiogsland, 
Llandudno. 

231. Paimaky Batrerier, E M. Levetus, H. Levetus, 
and W. Rowbotham, Birmingham. 

232 Drawing SeweR Gas from Daaina, W. Easun, 
London. 

238. Wixpow FasteNer, G. Burgum and G. Burgum, 
London. 

234. ARTIFICIAL Figs, R. Wheatley and R. Wheatley, 
jun., birmingham. 

235. Driving Geak for Cycces, A. Osborne, Notting- 

™m. 

236. Hanp Sramps, J. Gardner, Manchester. 

237. CoINn-FagkD ArpaRatts, J. H. and A. F. Mas ey 
Bradford. 

288. Firrines for ELecrric Lamps, A. Dent y and A. C. 
Cormack, Glasgow. 

289 Twistinc Macuinery, J., P., and N. Fraser, 
Glasgow. 

240. Decoratinc Hatt Lanterns, C. Meason and T. 
Ford, Birmingham. 

241. CaPrLtaRy Dampers, J. F. Newark, Covertry. 

242. Vessets for Containine Liquips, L.' Richards, 
Llanishem. 

248. Heaps of Gorr Civus3, P. O'Hagan, Edinburgh 

244. Hanpie for Scrkw-pRivers, G. C. Stenniag, 


London. 

245. Pocket and Sarety InkHovpers, E. W, Clayton, 
Manchester. 

246. Hanp BausHes, A M. West, Derby. 

247. Curtain Poe, A. E. Lundstrim, rondon 

248. DeTacHsBLe Buitons, G. Taylor and T. Morton, 
Birmingham. 

249. Core Bars for Founpry Puprposss, J. Powell, 
Birmingham. 

250. Construction of Surps, J. Murrie, Glasgow. 

251. Proven and SasH FILLISTER PLANE, W. A. 
Greenslade, Bristol. 

252. Covers fgr UanisTeRs, Botties, &c., J. Burrs, 
Manchester. 

253. Sarety Pocket and Bet Comspinep, F. Hu'me, 
Manchester. 

254. Dritune Comp Orecizs, J. Varey and W. Bo!mes, 
Bradford. 

255. Varves for CompusTisLe Gas Fiuip, D. R. 
McNeill, Glasgow. 

250. Propucine Wuite Patterns on Corton F. r tc», 

. Robb and J. Grime, Glasgow. 

257. ComMBINaTION FURNITURE Precr, A. Barr, 
Glasgow. 

258. Horse ConTRoLiER, A. Barr, Glasgow. 

259. Piaign Printing Macuines, T. Forknall, 

Leicester. 

60. Apparatus for Raisinc Liqurps, J. Keith, 
Glasgow. 

261. KiEectric Stamper Batrery, F. Hodge.—(C. 
Evcnsen, New Zealand ) 

262. CRaNK-LEVER Grak for Cycxzs, J. Sier, Chelten- 
h 


am. 

263. CuisELs for WorKine Woop, G, Goller, Halifax. 

264. Pneumatic Cyc.iev, H. Walker ard T. Walker, 
Leeds 

265. Ligu p HyprocarBon VaporiseR, EB. J. Davis, 
Leominster. 

2(6. AuTcMatic Wie and Sermt Tap, A G. Trapp, 


London. 

267. Cycixe Batt Racinas, J. H. Prime and D.S. Prime, 
London. 

268 AppaRaTos for Pcayine Footpit’, J. Sykes, 
London. 

269. Ho.perR for Umpae tas, Sticks, &c , J. P. Fuxt, 
London. 

270. Drivixc Gear for Cycizs, L. R. Edmunds, 


Liverpool. 

271. Buoy for Fisninc Nets, E. J. Bryne and R. F. 
Chisholm, London. 

272. Rerosk Receptacies, H. Haes, London. 

273. Branco Pipg Houper for Fire Hose, J. Maguire, 


mdon. 
274. A New Game, C. M. W. Park, London. 
275. Cycies, C. M. W. vark, London. 
276. Heew Piates for Boots and SHozs, W. G. Peck, 


mdor. 

277. Brrp Caces, W. Henley, London. 

278. A New or Improvep Pin, W. E. Partridge, 
Birmingham. 

279. TrLE-makinG Macuines, W. Ward and Sons, Ld., 
and W. Ward, London. 

280. InpicaTtoR MovemENTs, H. 
London. 

281. TeLEPHoNEs, H. Oppenheimer, London. 

282. Fotp1nc Boats, W. Hutchings and W. F. Beattie, 
London. 

283. Biocks of Fugt, G. Hiittemann and G. Spiecker, 
London. 

£84. Envetopsgs, R. Langer, London. 

285. Hotpers for Evecrric Lamps, &c, T. Cvad, 
London. 

£86. Nozztes for Tursines, C. F. de Kierzkowski- 
Steuart, London. 

287. ReGuLATING WATER Supp ties, A. G. Wass, East 
Greenwich. 

288. Funnets, W. P. Warren and A. P. Fvott, 
London. 

289. VEHICLE WHEELS, A. McInnes, jun., London. 

290. Niw Buovuse or Saint ADJusTER, B. Haigh, 
London. 

291. Convert. BLE Sarety Bicycie, A. B. Cubley, 
London. 

292. New Cotourine Matrer, A. Liebmann, Man- 
chester. 

293. Rar.ways for Suspension TROLLEY?, A. Huber, 


Oppenheimer, 


mdon. 
294. Grinpinc Kyire Biapss, R. Haddan.—(#. S 
Buckland, United States ) 
295. Hypraviic Enorness, B. Tydemann, Lordon. 
296. Two- WHEELED VEHICLEs, R. Gates, London. 
297. TrEaMENT of Tin, C. F. Claus, jun., and H. 8. 
Sutton, London. 
298, EcectricaL Current for Tramcars, J. Claret 
and O. Vuilleumier, London. 
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299, PHotocraPHic Printixe Frame, W. A. Edwards’ 
ndon. 

8C0. Automatic GaTE Hover, J. Cotter, Cork. 

801. Cycies, J. W. Smallman, London. 

802. Pyeumatic Tires for Cycixs, J. W. Smallman, 
London. 

803. Comprngp SHretp and Eraser for Perncits, T. 
Jones, Evesham. 

304. Cycres, W. Ferrier, Dundee. 

305. Cycizs, R. J. Stanley, Cardiff. 

£06. ManuF-mvuRE cf Picments, &c., H. D. B. Wall, 
Liverpool. 

307. Makine Iron and Sreex Tuses, W. Lorgmcie 
Birmingham. 

808. DetacHaBLE Pneumatic Trres, T. Clarke, Man- 
chester. 

309. ManuracturE of Buckets, F, Griffiths, Wolver 


mn. 
$10. ADJUSTING CENTRE-ROARDS of YacuTs, J. E. Doyle, 





Kingstown. 
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$11. Fasteners for Door Knops, A. Chenhalls, jun., 
812. Macuines for Typz Writina, B. Sagar, Man- 


ester. 

313. FIRE-EXTINGUISHING SPRINKLERS, J. H. Lynde, 
Manchester. 

314. NorseLess Weert Trres, C. Challenger, Man- 
chester. 


815. STRETCHING ApRows, J. Hawthorn and J. P. 
Liddell, Manchester. 
G. A. Collins, 


Kirn for Burninc Bricks, 
Worcester. 
$17. Pixs for Wavine or Crimprine Harr, D. F. Harrop, 
Halifax. 
818. PsrperuaL Morion, T. Grainger, Rhondda 
ey. 
819. Frm8-EXTINGUISHING Davicgs, T. ©. Paterson, 
G Ww. 
$20. Susrarnine CargiacEe Winpows, J. C. Macalester, 
G Ww. 


821. Sree: Pornt for Sronecutrsrs, J. Weir, Leith. 

$22. JacguaRD Macurines, W. and H. A. Fielding and 
J. Parke, Manchester. 

8238. Corton Macuinery, C. J. Charnock and M. H. 
Smallwood, Manchester. 

$24. Kitns, J. Foster, Carnlough. 

$25. SMOKE- PREVENTING APPLIANCES, J. Horrocks, 


Manchester. 

826. Sparne Cycie Pepa, G. C. Hooper, Hensingham, 
near Whitehaven. 

$27. Micrometer Gavors, WH. Kienast, London. 

$28. Clutch OpzratTine Mecuanism, E. E. Boorne, 


London. 

$29. Lamps for Buryine Hyprocarsons, H. J. Adams, 
London. 

$30. Macuivge for Pressinc Fett Hats, H. Rosson, 


London. 

$31. Vatve Grar for Srzam Enotnes, J. 0. Hudson, 
London. 

$32. Wrixpine TureaD, A. G. Brookes.—(J. IV”. Foster, 
United States.) 

883. ManuractuRe of Bicycies, &., A. R. Smith, 
London. 

$34. Conogrtinas, J. Last, London. 

885. Pweumatic Tires, A. E. Alexander.—(F. W. 
Morgan, United States ) 

886. SigNaciine Trays in Foe, W. Wilson, Jarrow- 


on-Tyne. 
$87. Cycte Perpats, 8S. Scognamillo and 0. Dominici, 
888. Corrine Wire, E.S. Bond and G. H. C 
. CuTrane . 8. Bond and G. H. Cooper, 
Bi IRE, per, 


839. Lamps for Buryine Ors, W. J. Jones, London. 

$40. Apparatus for CaRrRyine Lire-Livgs, H. W. 
Ferris, London. 

$41. Om Stoves, J. Harper and Co. and C. Retallack, 
London. 


$42. Meratiic Hoss, &c., T. H. and J. A. Sidaway, 
London. 

848. Batt Heap and Hanpie-sar, J. Wass and W. H. 
Cocks, London. 

$44. WaeeL-castors, J. H. Blakesley, Westminster. 

845. AuTomaTIC RaitRoap Gatas, W. T. Crawford, 
London. 

846. PortaBLe Boats, H. D. Layman, London. 

$47. Gas or Ort Motor Exscines, H. A. Humphrey, 
London. 

848. ExectricaL Current Recririzrs, W. B. Close, 
London. 

349. Sropperine Borris, J. J. Varley, London. 

850. CoLLEcTING PeriopicaL Payments, J. R. West, 
London. 


851. Evecrric Lamps,J.E. A. Gwynneand R. Kennedy, 
London. 


mn 

852. New Macurne for Dresstne Cuarr, G. Gilders, 

on. 

858. Sarety Botts, H. Kiimper, London. 

854. Secr-ivkina Hanp Stamps, F. A. Youngman, 
Bournemouth. 

355. Dinwer Piategs, H. J. Moll, London. 

356. Protector for apres’ Pockets, A. Hartfield and 
J.T. Whalley, London. 

857. Box for Execrric Conpucrors, J. T. Rossiter, 
London. 

858. Evecrropges for Szconpary Bartreriss, J. Wers- 
hoven, London. 

859. Srockrnes and Socks, R. W. Scott, London. 

860. Taxzatinc Vine Diseases, J. Y. Johnson. — 
(Lasmolles and Fréchon, France ) 

861. Sprayine Prants, J. Y. Johnson.— (Lasmolles and 
Fréchou, France ) 

362. Fastenines for Borrie Stoppers, R. Liebig and 
The Aktien-Gesellschaft ftir Glasindustrie vorm F. 
Siemens, London. 

863. Wicks for Burninc Hyprocarzons, B. L. Bagot, 
London. 

864. TyPoGRAPHIC PRINTING Macuinery, R.C. Annand, 
London. 

865. Darssine and TaaveLiine Baas, W. F. Williams, 
London. 

866. MostcaL Instruments, H. H. Lake.— (The flim of 
Imhof and Muckle, Germany.) 

867. Paper Boxes, H. H. Lake.—(M. D. Knowlton, 
TDuited States.) 

868. Coupiines for Fracstarr3, H. Wettstein and C. 
Rédmann, London. Fy 
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869. Lamp Fitter, E. W. Molz, London. 

870. Destruction by Bornise the Geras of DisEase, 
A. Hanlon, London. 

871. Rop, Gus, and Lamp Carrier, R. W. Starling, 
Norwich 


$72. Sxkouminca, &c., Groats, J. Duncan, Belfast. 

873. Burrons, W. Burt, Stockport. 

$74. GotF CLuB3, H. Fawsitt. Manchester. 

$75. PoRTABLE SKETCHING Easel, E. F. Brewtnall, 


mdon. 
876. APPLIANCE for SHarPENrine Scissors, M. A. Leck, 
Bradford. 


877. PoLisHine MaTERiAts, D. J. MacDonald.—(W. R. 
MacDonald and P. Ganguli, India ) 

878. Dynamos, G. E. Fletcher, Stockport. 

379. Root Putpine and Gratine Macuines, P. Pierce, 
Wexford. 

880. Pickive Mecuaniso for Looms, T. Amey, Oldham. 

881. Porsgs, J. P. Cornett, Newcastle-on-Tyne. 

382. ~ {games CanpLze Nozziz, E. A. Woodruff, 

mdon. 
383. Comprvep Hot-waTeR Heatinc Apparatus, J. 


set. Exp Irons for Fire-crates, J. T. Johnson, Man- 

chester. 

885. MANUFACTURE of Fianoss, R. L. Kirlew, Man- 
chester. 


886. Gotr Bats, J. Sturrock, Glasgow. 
887. FisHine REeExs, J. Thompson, G: we 
888. ManuFACTURE of Boots, &c., A. Chambers, Bir- 


‘4 
889. ANTI-BACTERIAL Sarg, R. H. Gould and R. Gers- 
bach, Glasgow. 
890. ConstRucTION of StiveR Cans, R. and A. Parker, 
near Chorley. 
a Letrez-noxes, &c., G. C. B, Atkinson, Notting- 


am. 

$92. PassencER Horsts, J. W. Martin, Nottingham. 

393. VentiLators, W. Echstein and J. A. ‘Willmore, 
London. 

804. Harness Prorector, A. Everett and W. G. 
Hewett, Lincolnshire. 


395. ProsEcTiLe, J. E. Dow, Dundee. 

896. Grip for Szconpary Batrery Prarss, A. Slatter, 
London. 

897. Perroteum Lamps, W. P. Smith, London. 

398. AuTOMATIC TELEGRAPH INSTRUMENTS, H. Whawell, 
London. 

$99. InstRUMENT for Carvine, G. A. Kleinknecht, P. 
and P. Keltsch, London. 

400. ARCHIMEDEAN Dritt, A. Murray, Sunningdale. 

401. er Envetorg, T. 8. Weir and G. Walshe, 


y- 
402. Maxine and Apsustine Cuains, &., H. Gorke, 
Germany. 
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ay aa or Pasts, OC. H. Miller and W. Clarke, 
on. 
404. Toot for Cizanine Out Tosacco Pirss, A. H. C. 
urrows, es. 
405. Macuine for Manuracturine Provectiues, B. R. 
ks, Croydon. 
406. Fastentnc Hanpies in Gotr Civus3, &c., W. H. 
and W. O. Spiller, London. 
407. Latcuss, G. P. es, London. 
408. Knitrina Macuines, W. P. Thompson.—(W. H. 
Zellers, United States.) 
409. Device for Prorectine the Finegers, H. W. L. 
owell, London. 
410. Carp TaBixs, J. Crone, D. C. Taylor, and H. C. 
w, Liverpool. 
411. FLexisLe Guarp for Persona, Wear, M. H. 
Herring and M. L. Swift, London. 
412, AuTomaTicALLy LicHtTine Gas Lamps, W. White 
and J, A. Wallace, don. 
413. Compirvep Apparatus for Heatina Water and 
Cur.ino Tones, F. Winstone, London. 
414. Paints, F. e, London. 
415. Lamp Stoves, F. Ryland, London, 
416. Firg-proorina Fioorine, The Adamant Company 
and J. Wilkinson, London. 
417. Manuracture of Mosk-Lixe Surnstancrs, W. Mall- 


mann, London. 

418. Morors, P. Stark, London. 

419. Removine the IncrustaTion of Boiiers, J. 
Mackintosh, London. 

420. Form of PHoroarapaic PLate Houper, B. Acres, 


‘ertfordshire. 
421. Teacuine Music, J. G. Saunders and P. L. Austen, 


ndon. 

422. Corset, J. J. McInerney, London. 

423. Apparatus for Recorpinc Vorgs, J. H. Boundy, 
London. 

424. Wick for Or Lamps, R. A. Marriott, London. 

425. DeTacHaBLE Bracket for Mirrors, &., R. A. 

Marriott, London. 

426. Locxina Device for VeLocipgpes, I. Armer, 
London. 

427. SypHons. M. Nadiein, B. Ewdokimoff, ard 8S de 
Basch: off, London. 

428. Transmission of Power, A. M. O. F. Aubert, 
London. 

429. Propuction of Gas, H. Lane and J. Pullman, 
London. 

430. MaGneTIseD Toys and Apparatus, C. Appleford, 
London. 

431. Cycixzs, M. Bing, London. 

432. SzconpaRy Bartreries, E. Ageron and A. Four- 
nier, London. 

438. Braces, R. Haddan.—(A. W. Sowden and J. P. 
Mulholland, Gibraltar.) 

434. Cycies, T. C. J. Thomas, London. 

435. Lamps for OverHEaD LicutiNa, T. 0. J. Thomas, 
London. 

436. Apparatus for Cootine Arr, Sir A. 8. Haslam, 
London. 

437. Arc Lamps, J. B, Barton.—(W. Jandua, United 
States.) 
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438. ELevaTep Water Tanks, A. H. Witter, Tonge, 
near Bolton. 
489. Fornace Grates, M. F. M. Mulready, London. 


440. Fixtye Barsep WIRE FENcING, Whiston, 
Macclesfield. 

441. Macuinery for Grinvine Cotiery, C. Peach, 
Derby. 


442. Sprvnine Frax, J. Press, Belfast. 

443. ConTROLLING Brakes of Bicycues, E. C. Pearcy, 
Sittingbourne. 

444. A TuBuLaR Cor Tea Kerrie, J. Hill, Tavistock. 

445. Domestic Bower, W. Freakley, Longport. 

446. PHotocrapHic Cameras, C. C. Vevers, Leeds. 

447. Matrices and Type for use in TyPz-BaR CasTING, 
F. Perrin, Birmingham. 

448. Tuck-sEwixc Macuines, H. L. Bingham, Man- 


S 

449. MopeRN NavaL War Game, C. A. A. D. Pontet, 
London. . 

450. MatcH Striker for Topacco Pipes, E. Lees, 

Huddersfield. 

451. Drinkise and Ferrepina Reservoir, H. W. 

Haynes, Birmingham. 

452. Arrixinc HaypDies to Brususzs, W. Clode and J. 

Smith, Birmingham. 

453. WaTER-TUBE Borers, D. Yourg.—(J. Kaine, C. 

H. and F. W. Boyer, United States.) 

454. WasH BorLer Grate, 8. Robstron, Southport. 

455 ReversipBLe Sarety Sappie Bar, H. Taylor, 

Walsall. 

456. Cortiss Vatves for Stzam Enoines, J. and W. 

Crowther, Glasgow. 

457. AntomatTic Gorr Cappir, A. Gemmell, Ejijin- 

burgh. 

458. Rapipty Cootine Sugar, F. W. Eames and H. 

Cressy, London. 

459. EXPANDING PRopELLER, R. C. Gough. Somerset. 

460. Prgomatic Toots. J. Wolstenercft, Glasgow. 

461. TriTuRaTors, A. J. Weatherhead, Glasgow. 

462. DiapHrams for PaoToGRaFHic Lens-TUB2s, M. 


Levy, Glasgow. 
463. GearR CoTTinc Macuing, L. E. Whiton, 
lasgow. 


464. ImpRoveD Spanner, F. Helsden, London. 

465. Treatment of Biast Furnace Siac, T. Hydes, 
Sheffield. 

466. Maxine Dotts’ Hosiery with Curt Corp, L. 
Lenton, Coventry. 

467. Fotpine Ruuer, G. C. Gillespie, London. 

468. Wax THREAD Sewixe Macuines, E. H. Smith, 
London. 

469. Apparatus for SeparaTina Mera.s, B, Moebius, 


mdon. 
470. Pipg, J. Arkinstall, Bolton. 
471. Srencit Piates for Painters, G. Grossheim, Bir- 


ming le 
472. Upricut Pianororte Actions, H. Mansfield, 


ndon, 

473. Macuivg for Oastina and Serrina Typg, J. C. 

Fowler, London. 

474. Guarpine CircuLarR Saws, G. 8. Parkinson, 

London. 

475. Curmugy for ARGAND and INCANDESCENT Gas 

Burners, C. E. Hoefling, London. 

476. Protection of Dress Pockets, W. H. Miller, 

London. 

477. PREVENTION of BorLeR Exptosions, W. H. Taylor, 

mdon. 

478. — FACTURE of Rusper, F. Ellershausen, 

ndon, 

479. Locks, J. Tourtal, London. 

480. ELEcTRICAL MeasuriInc InstRUMENTs, E. 8. 

Shoults and G. Binswanger, London. 

481. TRansrer Hooks, W. P. Thompson.—(P. W. Gates, 

United States ) 

482. Guns, W. P. Thompeon.—(J. Rider, United States.) 

483. Srarr-rop Eyes or Fasteners, M. Scowcroft, 

Manchester. 

484. Buttons, M. A. Doubleday, Liverpool. 

485. Meruop of Propetiine Cycues, A. J. T, Chinner, 
London. 

486. Ancuors, E. C. Rettig, Glasgow. 

487. Printinc Presses, A. J. Boult. —(7he Stecher 
Lithographic Company, United States.) 

488. Cycixs, W. C. Dailey, don. 

489. Apparatus for the hare KeeEpina of UMBRELLAS, 
A. J. Boult.—(H. Westphal and H. W. Beauclerk, 
United States.) 

490. Pipe Curters, M. Strohbach, London. 

491. Borzgrs, O. C. D. , London. 

492, Macuine for Grinpinc Razors, A. Bain, London. 

493, ComBinaTION Bep and Covucu, G. Silberblatt, 
London. 

494. NEcK-waRkE, W. Willeringhaus, London. 

495. AUTOMATIC WEIGHING Macuing, W. H. Doble, 


on. 
496. Protocrapuic Cameras, F. I, Ricarde-Seaver and 





L. Pernet, London. 
497. ELecrric Raitways, J. C. Love, London. 


498. Brick and Tig Curtina Macuinss, J. Thomp- 
son, London. 

499. Knirtinc Macuines, M. A. J. Keane and J. H. 
Giles, London. 

500. Sappigs, J. A. Metcalf, London. 
501. PorTaBLeE SHowee®- BATH APPARATUS, W. E. 
Dobbins, London. 
502. Firg Extiscuisners, H. H. Lake.—(W. Esty, 
Dnited States ) 

503. Rims for Wuexts, W. T. Cooley, London. 

504. BoTTLe- FILLING Macuines, A. Grap and J. 
Zimmerli, London. 

505. PERMANENT Way of Raitways, E. ©. and E. 
Davis, London. 

506. RatLway Couptinas, E. C. Inderlied, London. 

507. PortaBLeE Hyprautic Poncn, E, B. rnell, 
London. 

508. MANUFACTURING Sprnnine Rivas, M. D. Marcy, 


London. 
509. Frepine Devices for Lamps, E. A. H. J. Schiilke, 
London. 


mn 

510. Cycigs, J. Thomas and L. C. Duncan, London. 

511. StanaLiine to Trains, J. C. Stringer and R. 
Stone, London. 

512. Dress Suspenpers, W. Baker and T. Roach.—(H. 
Frietag and Co., Austria. 

513. Stouts of Riries, R. Alexander, H. Goodman, 
and T. » on. 

aa Apparatus for Dryina OLornes, H. Watts, 


ion. 
515. Eviipsocrapus, J. Hottinger, London. 
516. Davits for Su1ps’ Boats, J. Tample and J. Tample 
and Co., London. 
517. Vatve Gear, A. Rickaby, London. 
518. MepicrnaL Cakes for Batus, W. Tedlitzky, 


ndon. 

519. Doormats, F. H. Donath and G. von Tchar- 
mitzer, on. 

520. Vaporising HyprocarBon O118, W. F. Beasley, 
London. 

521. Coverina for Seats of WATER -cLosEts, G. 

en, London. 
522. Topacco Piprs, &c., R. Haddan.—(4. Guillemin, 





528. LicuTNIxa Arrgsters, R. Belfield.—(7he West- 
inghouse Bleetric and Manufacturing Company, Uinited 
States.) 

524. Steam Generators, D. Halpin and J. B. Alliott, 


525. MAGNETIC Curt-outs, L. Andrews, London. 
526, Macuines for Currina Straw, J. Marshall, 


London. 

527. GALVANOMETER Lamp, H. F, Burstall and J. Hicks, 
don. 

528. Coms MecuanismM for Gas Suppiy, J. Pinchbeck, 
on. 

529. Ciroser Pan and VentTitator, ©. H. Rogers, 
Swansea. 
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580. ELectric CURRENT Reverser, R. H. Tonking, 
London. 
581. Dynamo Macuines of Low Tension, A. G. Adams, 


on. 
582. Keyiess Action for Fusee Watcuss, H. Overton, 
Coventry. 
583. Castor Bow.s for Castors, H. J. Smith, Bir- 


~~ 

584. Water Gauoe and other Cocks, F. Gill, Wallsend- 
on-Tyne. 

585. Link Motion, E. W. Hampton, L. B. Barlow, and 
W. Parfrey, Swansea. 

536. Soap DisHes, W. M. Walters, Liverpool. 

587. NaIL-MAKING MacHINERY, W. Dick, Glasgow. 

588. Draw Pcates for Drawino Metats, A. W. Baker, 
Manchester. 

589. Sizine Macuines, J. A. Ormerod, W. Crook, and 
R. Crossley, Manchester. 

540. Pwrumatic DeracHaBLe Tires, J. T. Stephen and 
R. Kdlin, Leicester. 

541. E_ecrric Beuy, A. Eckstein and R. P. Eidsforth, 
Manchester. 

542. Topes of Cap Spinnrno Macurnes, J. Bairstow, 

Halifax. 

548. Asupan, C. Gondorf, Glasgow. 

544. Horsx Cotiars, C. W. Pi ppe, Cermany. 

545 Switcues, C. M. Dorman and R. A. Smith, Man- 

chester. 

546. Gas GENERATING Bopy for Enarnes, A. Niemczik, 

Berlin. 

547. Spanners and Wrencues, &c., F. T. Woodson, 
Sheffield 


e * 
548. Pitz Trimmincs, 8. Barnwell and the Barnwell 
Machine Co , Manchester. 

549. Warmino Boots and Sxogs, E. E. Dyer, Glasgow. 
550. Rat Mirror, J. Jeremiah and T. L. Watts, 
Dowlais. 

551. Parine the Curis of Hat Brius, T. Gare, Man- 


chester, 
552. Prre Wrencuss, T. Gare and T. 8, Hardeman, 
Manchester. 

553. Sanitary Towets, B. Humphreys, Manchester. 
55%. Fisnine Reews, J. W. Young and A. Wiliams, 
London. 

555. SpinpLe Sturs for Power Looms, Sowerbutts and 
Wats n, Accrington. 

556. Wuerts for WHEELED Veuicies, J. Connolly, 


mdon. 
557. Loosgz or Bound Saeets or Leaves, R. T. Stevens, 
mdon. 
558. Bepsteaps for InvaLips, A. M. Douglas, Bir- 


mingham. 
559. Corton Presses, W. P. Thompson.—(J. F. Els- 
worth, Egypt ) 

5€0. Bepsteap and Sora, H. Schwantag, London. 
561. Summts, H Pratt, London. 

562. ATracHina Lapets to Garments, H. Pratt, 
London. 

5€3. Moutpixc Metatic Precipitates, I. Klein, 
London 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


529,581. Sram Enoine, N. W. Barnett, Monaco, 
Pa.—Filed August 15th, 1894. 

Claim.—The combination in an engine of a cylinder 

having springs secured to the inner surfaces of its 





heads a pihen-208, two piston heads secured on said 
rod, a ber between said heads, valves in the 





piston heads, a rod connecting said valves, open 
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ee 
———— 











wane 


framed guideways for the latter rod on the inn 
faces oft the piston heads, an exhaust pipe ‘in the 
cylinder in communication with said chamber pro 
jections on the valves to contact with the springs § 
the cylinder to te the valves when steam is aq. 
— to the cylinder, as and for the purposes get 
0 


529,761. Grinpino Mit, 7. L and T. J. Sturtevant 
Quincy, Mass.—Filed July 5th, 1894, : 
Claim.—(l) In combination with a main tubular 
driving t, an interior shaft equipped with a mil] 
stone, and adapted to slide in and out of the driving 
shaft, and m to cause the two shafts to rotate 
in unison, substantially as explained. (2) In a gring. 
ing mill, the combination with a tubular driving shaft 
of a rotary shaft partially inclosed thereby and sliding 
therein, a runner stone carried by said rotary shaft 
means for rotating said shafts in unison, and an end. 
thrust bearing contained in one end of the said tubular 
driving shaft and comprising a spring adapted to bear 
against the shaft end, an adjusting-rod provided with 


(529761 




















a piston, anti-friction balls between said spring and 

aon, means for moving said rod endwise, and means 
7 eventing the rotation of said rod, substantially 
as described. (3) Ina ginding mill the combination 
with a runner stone, a revoluble shaft, and an inclosing 
casing, a bed stone secured to one end of the casing 
wheel-equipped trunnion plates to support said end 
casing, guides on which said end travels, and means 
for interlocking the trunnion plates to the end casing, 
substantially as set forth. 


529,853, Rotter Turust Beanive, J. XK. Burdick, 
Brooklyn, N.Y¥.—Filed January 6th, 1894. 

Claim.—The combination, with the bearing head of 

a shaft or axle convexed on a sphere described from a 

centre on the axis of the shaft or axle, of a nest of 

















bearing rollers radiating from taid axis and concaved 
longitudinally on the same sphere, whereby spreading 
of the bearing rollers is counteracted, and flexure of 
the shaft or axle accommodated, substantially as here- 
in described. 
529,918. ALTerNwatTixG CURRENT GENERATOR, J. F. 
Kelly, Pittsfield, Mass.—Filed August 18th, 1894. 
Claim.—(1) In an alternating current generator the 
combination of a field magnet and an armature having 
opposing faces, one of which bears to the other the 
relation expressed by the formula of an inverse sinu- 
soidal curve, substantially as described. (2) An alter- 
nating current generator having a single exciting coil 
and a suitable armature, and two groups of unlike 
field pole pieces on opposite sides of the exciting coil, 








the faces of said pole pieces 
curvature referred to the op 


here | so shaped that their 
may be expressed by the formula 
A 


g armature surface 


* Cos 4 r t 

substantially as described. (8) In an alternating cur- 
rent g the bination of an armature frame, 
having a cylindrical inner surface with a field magnet 
core mounted within said frame, and having pole 
pieces with curved surfaces, whose curve with relation 
to the opposing cylindrical surface may be expressed 
by the formula 





“<* 
oa: 
substantially as described. 








Turoat IRRITATION AND CovcH. — Soreness and 
dryness, tickling and irritation, inducing cough and 
affecting the voice. For these symptoms use Epps’s 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
Glycerine in these ble confections becomes 
actively a. So 
ls. 14d, labe 








only in boxes, 7}d.; tins, 
“James Epps anp Co., Homo: 
pathic Chemists, don.” 
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THE SIMPLON TUNNEL. 
No, IV. 

“JI. Ventilation (6)—Are the methods of ventilation 
which have been proposed to be recommended, and will 
the quantities of air which they are expected to furnish 
be sufficient: (a) During the construction of the first 
tunnel. (6) Whilst the first tunnel is being used for 
traffic, and with the parallel heading for ventilation. _(c) 
During the alteration which will take place, if heading 
No. II is converted into a tunnel parallel to the first one. 
(d) Whilst the two tunnels are both being worked as 
single line tunnels. If any alterations be considered 
necessary in the method of ventilation, what should they 
be, and what would be the smallest quantity of air 
necessary for ventilation in each of the four above- 
mentioned cases ? 

“Having carefully examined the subject, we recom- 
mend the following methods of ventilation, which to 
some extent modify the arrangements proposed in the 
contract. (a) During the construction of the first 
tunnel: The ventilation shall be carried out by means of 
air forced into heading II. This air will be cooled when 
the external temperature renders it necessary by means 
of water-sprays, and its volume shall be 1750 cubic feet 
per second for each half of the tunnel. The speed of the 
current of air which will be established in heading II. 
will not exceed 20ft. per second. All working faces will 
be supplied with air from this heading, either directly 
or by means of water injectors. Heading II. and the 
transverse passages are to have double doors, so as 
t> maintain the necessary pressure in the furthest 
workings. In heading II. the space between these doors 
will depend on the length of the trains; in the transverse 
passages the doors are to be placed at the two ends. 
(b) Whilst the first tunnel is open for traffic, with the 
parallel heading for ventilation: The two entrances of 
tunnel I. are to be gg with doors, and have signals 
to correspond. All the transverse passages are to be 
opened ; tunnel I. and heading II. are to be closed at the 
end where the fan is working. The turbines and blowers 
at the northern end and those at the southern end will 
be used alternately for fixed periods. The quantity of 
air per second passing from north to south is to be in- 
creased to 2000 cubic feet. (c) During the possible 
transformation of the parallel heading into a tunnel: 
The two entrances of tunnel I. are to be provided with 
doors, having signals to correspond. The transverse 
passages will be closed; tunnel I. and heading LI. will be 
closed at the end at which the fan is working. The 
tunnel will be ventilated by the machinery at the northern 
end, and the parallel heading by that at the southern, or the 
reverse. The quantity of air for tunnel I. shall be 
1750 cubic feet per second, and the same for heading II. 
(d) When both tunnels are open to traffic: Both ends of 
both tunnels are to have doors, with corresponding 
signals. All the transverse passages shall be closed. 
From 1750 to 2120 cubic feet of air per second shall be 
forced into the northern end of the eastern tunnel, and 
the same quantity into the southern end of the western 
tunnel—.e., in the same direction that the trains travel. 
We consider that the quantities of air given under the 
letters a, b, c, and d, will always be sufficient, and that 
the air will never contain a quantity of noxious gas large 
enough to exercise an unfavourable effect on human beings. 
This opinion is based on experiments made at the Mersey 
Tunnel, Liverpool. The quantity of air forced into that 
tunnel is 11,000 cubic feet per second, the number of trains 
twenty-four per hour, arin gradients 1 in 30; and in 
some places 1 in27. As at Simplon the steepest gradient 
is 7 per mil., and the maximum number of trains four 
per hour, the stipulated quantity of air will be ample. 
If the machinery at one end should be prevented from 
working, that at the other will suffice for the whole of 
the ventilation. This is naturally under the condition 
that the construction of the fans, and the arrangements 
of the motive power, are carried out so as to allow of 
the fans doing double work. So thatthe ventilation may 
be efficacious, the doors are not to be constructed of 
canvas, but are to have solid panels, and be completely 
air-tight. For the same reason, we recommend that fans 
shall be used which have the lowest possible tangential 
velocity. As soon as the doors at the ends are in com- 
munication with the distance signals, and there is a 
certainty that they will work properly, there will be 
nothing in these arrangements to impede the trafiic, 
Similar arrangements have been made at the entrances 
of the Semmering tunnel—1565 yards long—on the line 
between Vienna and Trieste. The doors were put up 
thirty-nine years ago, to prevent the formation of ice 
during the winter; and though there is a double line and 
considerable traffic, they have never caused any incon- 
venience. A system of ventilation in which doors are 
not required, has been tried recently in Italy, on the 
lines from Faenza to Florence, and Bologna to Florence. 
It is the invention of the engineer, M. Saccardo, and is 
based on the principle of the Giffard’s injector. The air 
is injected by a fan across an annular opening beyond 
the mouth of the tunnel, and thus draws through the 
mouth a considerable quantity of air. If the experi- 
ments which are now being carried out on the Saccardo 
system at the Pracchia tunnel—1 mile 1228 yards long 
—on the line from Bologna to Florence, give favourable 
results, it would be preferable to adopt it for the Simplon, 
as it would simplify the work. We would here remark 
that this system can be used with doors; as when the 
door is closed, it works like the ordinary method of ven- 
tilation already described, whilst during the time the 
doors are open it continues to work, so that the ventila- 
tion is never interrupted. 

(7) What is the greatest velocity at which the air 
should be allowed to travel in the tunnels or headings, 
either during construction or afterwards ? 

“‘ Generally speaking 20 ft. per second, in either tunnel 
or headings, during construction, or when open for traftic. 

(8) Are the means proposed for cooling the air and 
the rock in the underground workings during construction 





adequate? Will it be necessary to employ similar 
measures when the tunnels are open for traffic ? 

‘“‘ The means proposed for lowering the temperature of 
the air, and of the rock in the interior of the tunnel, 
during the period of construction are sufficient. The 
experts then give a calculation, based on the tempera- 
tures observed at the Gothard Tunnel, according to 
which the maximum temperature in the centre of the 
Simplon Tunnel should not exceed 102 deg. Fah.; and 
say that on account of the irregular nature of the surface, 
and the position of the strata, they think it is likely to be 
less, rather than more, than that figure. Experiments 
made at Winterthur show that a spray of water at 54 deg. 
under a pressure of 82 lb. will easily lower the tempera- 
ture of air from 100 deg. or 120 deg. to60deg. This 
cooling effect will be still greater when water is used at a 
higher pressure; and it is to be presumed that ozone will 
be produced by this process, and thus render the air 
richer in oxygen. The water supply will be so great that 
it will be possible to carry on the cooling process on a 
very large scale ; it may, therefore, be supposed that the 
clause in the contract which stipulates that the tempera- 
ture at the working faces should not exceed 77 deg. will 
be easily kept. Besides this, there are so many cases in 
which it has been proved that men can work in 
temperatures up to 120 deg. Fah., that we are 
convinced they can stand not only 177 deg. at 
Simplon, but even 90 deg., provided there are 
frequent shifts, and that the sanitary condition of 
the men is carefully watched. It will tend still further 
to keep the works cool, if the headings are lined with 
closely jointed boards, or some other non-conductor, to 
prevent the radiation of the rock. When used for traffic, 
these means of cooling will not be required. Both at 
Gothard and Arlberg, it was found that the temperature 
became considerably lower after the completion of the 
tunnel. That of the Gothard was taken at two places, 
the one being 4 miles 944 yards from the northern end, 
and the other 4 miles 671 yards from the southern. At 
the former the temperature in May, 1830, averaged 
87 deg. Fah.; in June, 1882, it was 75 deg.; and in July, 
1885, it was 72 deg. At the latter the temperature was 
87 deg. in May, 1880; 74 deg. in June, 1882 ; and 734 deg. 
in July, 1885. At the Arlberg Tunnel the observations 
were made at a point 3 miles 298 yards from the eastern 
end, and it was found that in September, 1883, the tem- 
perature averaged 65 deg. In January, 1885, it was 
59} deg.; 584 deg. in January, 1886; 58 deg. in 
January, 1887; and 57 deg. in January, 1894. These 
two tunnels bave only natural ventilation, and during 
construction no special means were adopted for ventila- 
ting or cooling the air. At Simplon, on the contrary, 
the supply of air will be very great, even during construc- 
tion. It may also be expected that the cooling by means 
of water jets will give very favourable results. Finally, 
it should be observed that the parallel positions of the 
two excavations, tunnel I. and heading II., or tunnelsI. and 
II. and the transverse passages, should have a marked 
effect in cooling the rock. After tunnel I. is completed, 
the water conduits will still be available, so that the 
experiment can be tried whether the advantage will be 
sufficiently important to justify the expense which would 
be incurred in maintaining these conduits in working 
order, for the sake of being able to cool the walls. If 
water is sprayed in the tunnel when open for traffic, it 
will serve not only for cooling, but also for the absorption 
of carbonic acid and the production of ozone. 

“III. Trafic—(9) Can the work of the tunnel be 
carried on in the manner proposed (a) by one tunnel with 
a single line, and with a parallel heading for ventilation ; 
(b) by two parallel tunnels, each for a single line ? 

“Working with one single-line tunnel and a parallel 
heading, as proposed, is possible by the application of 
artificial ventilation according to the methods we have 
already discussed, on the condition that the heading and 
transverse passages be lined with masonry wherever this 
is rendered necessary by the quality and structure of the 
rock ; so as to prevent any possibility of the ventilation 
through the passages being impeded by ground falling in. 
The locomotives must be so constructed that there shall 
be perfect combustion of fuel; so that they may only pro- 
duce carbonic acid. According to observations made at 
Arlberg, the infection of air by carbonic acid is not as 
dangerous as is believed, because the carbonic acid is ab- 
sorbed to a great extent by the humidity of the walls, 
and by the steam which escapes from the locomotives. 
At Simplon the conditions will be even more advan- 
tageous, because, if necessary, it will always be possible 
to absorb carbonic acid by means of water sprays. The 
sulphurous acid contained in the smoke is oxidised by 
the ozone produced by the water spray, converted into 
sulphuric acid, and then absorbed by the water. This was 
proved by the chemical analysis of the air, the water, the 
mortar of the masonry, the rust from the rails and the 
sleepers of the Arlberg Tunnel. Carbonic oxide and the 
hydro-carbonates are peculiarly injurious to organic life. 
When air only contains 0°03 per cent. of carbonic oxide, 
the action of this gas can already be noted; and when the 
proportion arrives at 0°3 per cent. it becomes very 
dangerous. It is not absorbed by water, and forms 
very easily when there is imperfect combustion. It 
is for this reason that at the Arlberg Tunnel they 
only use coke of the best quality, and as dry 
as possible. Experience proves, however, that if the 
fuel on the fire-bars is too thick, or if the coke is not 
quite dry, carbonic oxide will still be formed, rendering 
it impossible for men to work if the air remains stag- 
nant a certain time. To obviate this inconvenience, we 
recommend that the coke used should be thoroughly dry, 
and of the best quality to keep up the fire in the locomo- 
tives whilst passing through the tunnel, and that com- 
bustion should be helped by a spray of petroleum, which 
will cause the complete conversion of the carbon in the 
fuel into carbonic acid. It should also be stipulated 
that the signal boxes at either end of the tunnel, and 
that in the middle, are warned every mile of the progress 
of the train by electric appliances on the rails. It will 





also be possible to work two parallel single line tunnels, 
as explained in the project, if the measures of safety 
named above are applied. For reasons which relate 
both to traffic and maintenance, we consider that it will 
be necessary to keep up the passing place in the middle 
of No. I. tunnel, even after the completion of No. II., and 
to establish bell signals and telephones in each room. 
Also, to facilitate maintenance, a certain number of the 
transverse passages must be used for storing rails. 

‘* (10) Is the loop line in the centre of the tunnel, to 
allow trains to cross, a suitable arrangement ? 

“The crossing of trains by means of the loop line which 
it is proposed to make in the interior of the tunnel can take 
place with sufficient security, provided the signalmen at 
the passing place are kept regularly informed of the 
movement of the trains, by means of electric signals, and 
provided the points at either end of the passing place 
are covered by optical as well as by audible signals. To 
insure safety, it is necessary that there should be at 
least two competent signalmen at this passing place, so 
that if one is indisposed, the other can take charge 
immediately. We have already mentioned, in our reply 
to question No. 5, that we consider the requirements of 
the traffic make two rooms necessary at this point, so 
as to have sufficient space for telegraphic and other 
apparatus. 

**(11) What would be the limit of capacity of one single 
line tunne], constructed according to the proposed con- 
ditions ? 

“ Taking as a basis the quantity of air which will be 
provided, according to the project for ventilation, and the 
conditions that we have imposed, one single line tunnel 
will accommodate a daily average of twelve passenger and 
thirty goods trains without the air becoming saturated 
with noxious gases sufficiently to exercise any unfavour- 
able influence on the respiratory organs of human beings. 
In this calculation we have assumed that the traffic will 
not exceed twenty hours per day, so that the tunnel will 
remain free forfour hours. This will be useful both for 
the ventilation and for cooling the rock. 

* TV.—Miscellaneous.—(12) Besides answering the 
above questions, have the experts any remarks to make 
on the subject ? (a) Considering that the mortar used in 
the masonry of the tunnel-lining is one of the most im- 
portant elements in keeping the whole construction in 
good order, we recommend that, immediately the works 
are commenced, experiments should be made to ascertain 
what are the ingredients and proportions which will best 
withstand a temperature of from 85 deg. to 100 deg. in 
dry, and alsoin wet rock. (b) We have discussed the 
employment of ordinary locomotives for working the 
tunnel, and have said that there will be no difficulty in 
using them, provided the traffic does not exceed the 
limits given above. However, we should like to direct 
your attention to electric traction. In the last eight- 
teen to twenty-four months this mode of traction has 
made such progress that the problem may be considered 
as settled. 

‘‘ At the Liverpool elevated railway, which is six miles 
long, the trains carry 100 to 250 travellers safely and 
cheaply. The average number of passengers in twelve 
months was 6,000,000, the number of trains 108,000, 
and the number of train-miles 620,000. At the City and 
South London, the number of passengers was 6,000,000, 
the number of trains 145,000, and the train-miles 442,000. 
The service is carried on with perfect regularity. A new 
and very important underground railway will shortly be 
constructed in London, for which electric traction will be 
adopted. In America the Baltimore and Ohio Railway 
Company are now building electric locomotives for the 
transport of merchandise under the city of Baltimore. 
These locomotives are intended to draw trains weighing 
400 tons, and also the engines of these trains. Electric 
traction would be peculiarly advantageous for the Simplon 
Tunnel. There will be sufficient hydraulic power at 
either end of the tunnel, the mechanical appliances 
necessary for the construction of the tunnel can be used 
for generating the electric current afterwards, and the 
complication caused by the ventilation may be avoided. 
The electric locomotive could be placed at the head of 
the train without any loss of time during the inevitable 
stoppage. It is very probable that before the Simplon 
Tunnel can be opened for traffic, further progress will 
be made with electric traction, but our personal experi- 
ence of it justifies us in recommending it now. Not 
only has it the advantage of not infecting the air of the 
tunnel, but by its use the wear of the rails will be con- 
siderably diminished. On this point we may mention 
that at Arlberg, notwithstanding that there is no great 
traffic, the gas from the locomotives has had such a per- 
nicious effect that the whole of the ironwork has had to 
be renewed after being only ten years in use. If, even 
with electric traction it is still necessary to cool the air 
of the tunnel, the water conduit described above can 
continue to be used. 

‘In conclusion, we wish to remark that, after having 
thoroughly examined all details of the project which has 
been presented, we are convinced that the construction 
and working of the Simplon Tunnel will present no 
special difficulties if the necessary measures of prudence 
and safety are observed. We believe that we have in 
this report answered all the questions which have been 
put to us, and we hold ourselves at your disposal for any 
additional information. Thanking you sincerely for the 
honour and confidence you have shown us, we are, &c., 

‘* (Signed) G. CoLomBo, 
Francis Fox, 


“ Berne, July 19th, 1894, C. J. WAGNER.” 








A PAPER was read at the ordinary meeting of the 
Civil and Mechanical Engineers’ Society, on Thursday, January 
17th, by Mr. A. Hanssen, C.E., on ‘‘Checking Engineering 
Calculations.” In it he dealt with the necessity of systematically 
carrying out the work, and the advantages of using mechanical 
aids, more particularly alluding to the slide rule, calculatirg 
machines, and various forms of planimeters. A Ciscussion ensued, 
and after the usual vote of thanks to the author the meeting was 
adjourned, 
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THE FRENCH BATTLESHIPS MAGENTA AND 
HOCHE. 


WE publish this week illustrations of the French 
battleships Magenta and Hoche, together with a cross 
section of the latter as she appears when heeled over to 
an angle of 15 deg. from the perpendicular. 

Both these vessels are of precisely similar dimensions, 
tonnage, &c.; but that unfortunate predilection of the 
Frencb Admiralty, alluded to so touchingly by M. Emile 
Wey] in his “ Flotte de Guerre,” for altering the upper 
works of French warships whilst in course of completion, 
has modified both the Magenta and Hoche in so material 
a degree that it is ioeuits to recognise in the battle- 
ships afloat the original design of the naval constructor 
who projected them. They are as follows:—Length, 
330ft.; beam, 65ft. 7in.; draught, 27ft. 3in.; indicated 
horse-power, 7000 ; speed, 15 to 16 knots; displacement, 
10,581 tons; thickness—extreme—of armour belt, 18in. 

It is difficult to compare these vessels with those of 
the Royal Sovereign class in our own Navy, without feel- 
ing a sense of satisfaction that the mania for interference 
with the Admiralty constructive department does not 
ebtain in this country, so that it has been impossible for 
such top-heavy floating towers as the Hoche and Magenta 
to be produced here. The weight of the hulls of these 
vessels, independently of armour—about 8200 tons, and 
the engines, coal, equipment, &c., amounting to 3567 
tons—is only 3875 tons, and, as it is evident from our illus- 
trations that a large proportion of this hull material is 
far above the water-line and centre of gravity, the meta- 
centre of these ships can only possess any appreciable 
height on account of their great beam in proportion to 
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stability to the Magenta. But the latter ship, when 
experimented with in March last, heeled over in turning 
14 deg. In this experiment, however, the superior 
broadside gun was trained abeam. We are, therefore, 
justified in stating that the angle would be increased one 
degree by carrying this gun as shown inour drawing. Still 
more, therefore, are we justified in giving a heel of 15 deg. 
to the Hoche under these circumstances. It isintended, we 
understand, to improve the stability of the Magenta by 
removing one of her fighting towers or masts, and the 
same steps are to be taken with the Brennus, which 
has developed like characteristies of top-heaviness; but 
the Hoche’s maximum angle of stability is too low to 
admit of its being doctored in this fashion, although the 
masts are “as tall and as wide in diameter as the 
minarets of a Turkish mosque.” 

It may possibly be urged that the last designed vessels 
of the French navy show considerable improvement in 
point of their arrangements for securing stability. This 
is very true; but with the experience before us of all the 
various modifications which have been made in earlier 
ships, it appears to us exceedingly probable that some 
future Minister of Marine in France will succeed in tinker- 
ing away at the St. Louis and Charlemagne, during the 
eight or ten years that they must inevitably be in course 
of building, until their best features have been oblite- 
rated. The alterations effected during the construction of 
the Brennus—alluded to in THe EneingER of Decem- 
ber 7th, 1894—and the disastrous nature of their results, 
are too fresh in our minds to believe that the French have 
really learned wisdom in this respect. 

After all the criticisms which have been levelled against 
recent battleship design in our own Navy, it is satis- 
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CROSS SECTION OF THE HOCHE-—SHOWING HEEL UNDER HARD-OVER HELM 


length. The principal armament of the Hoche consists 
of two 34-centimetre, two 27-centimetre, and eighteen 


14-centimetre breech-loading guns, whilst the Magenta | 


has four of the largest size in her main battery, but the 


position of those heavy guns which are on the broad- | 
side is such that they materially alter the trim of | 
the vessel when they are trained simultaneously on | 


the beam. This fact, coupled with the condition that 
allows the ships only to carry a much smaller quantity 
of ammunition in the shell rooms and magazines than 
the Royal Sovereign class, leaves only about 500 tons of 
ammunition, 967 tons propelling machinery and 800 tons 


of coal, besides part of the equipment, to balance the in- | 
ordinate weight of turrets, 16in. thick, and conning tower, | 


perched at so great a height, and that of the armoured 
deck 4in. thick. It will be observed, moreover, that the 
upper streak of armour is the thicker of the two, 
though we have regarded its weight as neutral. 

We understand that the stability of the Hoche is so low 
that she is designed for the future to be more ornamental 
than useful, and that it is not intended to send her out of 
the Mediterranean under any circumstances. It is clear, 
from an examination of the cross-section illustrated, that 
her angle of maximum stability must be seriously affected 
by her low freeboard, and that, when heeled over to 
20 deg., the arm of the righting couple must be 
dangerously short. But when we find that her angle of 
heel, when turned at full speed, and with the guns trained 
so as to favour the heel, is mechanically increased to the 
extent of 15 deg., the impossibility of mancuvring such 
ill-constructed monstrosities at sea without danger of 
capsizing, is too evident to require demonstration. 

As a matter of fact we are favouring the vessel Hoche 


by assuming her turning angle of heel in this case to be | 


only 15 deg. It is admitted that she is inferior in 


| factory to know that our later vessels have an angle of 
| maximum stability of 80 deg. to 40 deg., and that the 
power of righting does not vanish till a heel of 60 deg. 
| has been attained ; whilst the condition under which the 
weights of some of the latest French vessels are carried 
is such that they would capsize when tilted over to half 
of this extent were any extraneous forces, such as heavy 
| waves or rapid turning, to accentuate the angle of heel. 
| We are sorry for them, but glad for our own sakes. 








HARBOURS AND WATERWAYS. 


| The Thames.—When the Thames Conservancy Bill was 
| before Parliament last session, Sir T. Sutherland obtained 
| the introduction of a clause directing the Conservators to 
| apply to the Board of Trade to appoint a commissior. to 
| inquire and report as to whether or not any dredging is required 

for improving the navigation of the lower part of the river, 

as to the probable cost of such dredging, eh as to the means 
| by which the funds required to meet the cost should be pro- 
| vided. The Commissioners appointed by the Board of Trade 
| are Mr. Wolfe Barry, chairman, Sir George Nares, and Mr. 
| G. Fosberry Lyster, and they have already held four sittings, 
_at which the main facts relating to this part of the river have 
| been given by the Conservancy officers as to the dredging 
| carried out by the Conservancy; the evidence of pilots as to 
| the difficulty encountered in navigating large ships; and of 
the representatives of the large shipping companies as to the 
| navigable condition of the river on the trade and navigation 
| of the Port of London. From the evidence given it appears 
| that the complaints as tothe narrowness and shallow condi- 

tion of the deep-water channel arise more from the continu- 
| ally increasing size and draught of vessels than from any 


LT 


gating the Thames has increased 200 per cent. The neces 

sity of improving the river to meet the increased requirements 
has been in agitation for some time past. So far back as 
1887 a memorial was addressed to the Conservators by the 
principal shipowners, shipping agents, and marine insurance 
companies pressing for the immediate adoption of measures 
to improve the channel between Gravesend and the docks 
above. The memorial also drew attention to the fact that 
the tonnage dues paid to the Conservators in 1885 amounted 
to £41,000, for which practically no return was received, therg 
being no systematic dredging carried on. From the evidenog 
given by Mr, Gough, the secretary, and Mr. More, the engi- 
neer, to the Conservancy Board, it appears that up to within 
a year ago the Trinity House, which used to employ dredging 
machinery for the purpose of obtaining ballast for vessels, 
has now entirely ceased this operation. Dredging for the pur. 
pose of obtaining sand, gravel, and ballast is carried out by 
private persons with the consent of the Conservators, but thig 
operation is confined only to shoals where materials of 
profitable nature can be raised, and although beneficial to the 
channel so far as it goes, cannot be regarded as affording any 
permanent advantage to the navigable channel. Since 1878 
the Conservancy have spent £318,000 in dredging. The plant 
available for use below London Bridge consists of two 
dredgers, two hoppers having a capacity of 320 cubic yards, 
six hoppers of 120 cubic yards, and a steamtug. The mate. 
rial dredged is deposited in Sea Reach ina hole GOft. deep, 
Since 1878 the quantity raised amounts to 1,186,200 cubic 
yards between London Bridge and Woolwich, and 1,010,540 
cubic yards between the Albert Dock entrance and Gravesend, 
The cost of dredging and depositing, exclusive of interest or 
depreciation of plant, is 1s. 5d. per cubic yard. The system 
on which the dredging has been carried out since the memorial 
of the shipowners in 1887, is that between London Bridge 
and the Thames Tunnel a minimum depth of 18ft. at low- 
water of spring tides should be secured over a width of 200ft.; 
between the tunnel and the Albert Dock entrance of 18ft, 
over 300ft.; between the dock and Crayford Ness to 22ft, 
over 500ft., and hence to Yantlet Creek, the limit of the 
jurisdiction of the Commissioners, 24ft. over 600ft. At the 
present time in the neighbourhood of Yantlet Creek there is 
a shoal with 23ft. at low-water. From here to above Graves- 
end the channel is fairly deep, although the deep-water now 
is contracted in several places by shoals, leaving from 17ft. to 
20ft. Above Crayford Ness the bottom for some distance is 
very irregular, the depth rs from 19ft. to 20ft.; opposite 
the Crossness sewage outfall the depth decreases to 16ft. in 
the centre of the river, with deep water on the north side, 





In Barking and Galleon’s Reach the general depth is 19ft.;. 
in Woolwich Reach the depth decreases to 14ft.; above 
Blackwall the depths vary from 14ft. to 22ft.; over the 
Thames Tunnel the depth is only 12ft., and the Conservators 
have been prevented from deepening the channel here owing 
to the fear of injury to the tunnel, although there is 40ft. of 
clay over the arch, 

The largest vessels trading to the Thames and having the 
deepest draught are those of the New Zealand Shipping 
Company, the White Star Line, and the National Line, ali 
drawing from 25ft. to 26ft.; the Peninsular and Oriental 
Company and the Orient Line from 26ft. to 27ft.; the tele- 
graph steamers Faraday, Scotia, and Silvertown, 28ft. to 
30ft. 

The pilots in giving evidence stated that the chief difficulty 
in navigating the river was with outward-bound ships, as 
these not being able to get out of dock till high water, the tide 
falls before they reach the shoal at Leigh Middle, and there 
was always danger in passing over a shoal on a falling tide. 
They expressed the opinion that in order to prevent delay 
in working the largest class of steamers there ought to bea 
minimum depth at low water of spring tides of 30ft. over a 
width of 700ft. up to the Albert Dock entrance. The three 
principal places where improvement is required are at Leigh 
Middle, the Lower Hope, and in Gravesend Reach,and above 
this to the Albert Docks. The pilots were unanimous in say- 
ing that the charts of the river were not corrected sufficiently 
often, and might more frequently be brought up to date. 
In this opinion the Commissioners agreed, and asked to be 
supplied with a survey of the channels showing their present 
contin. The agents of the shipping companies stated that 
a delay of aday in the Australian mail steamers involved a 
loss of £150 to £200, and the manager of the Orient line, 
whose shipping amounts to 50,000 tons, stated that by saving 
two days’ detention on each voyage the trade could be carried 
on with one ship fewer, and this meant £250,000 less capital, 
representing in interest and working expenses £35,000 a year. 
Yet when the question of finding the revenue to pay for the 
proposed improvement of the river was mentioned, the opinion 
appeared to be that if this was to be raised by a tax on the 
pt the shipowner would prefer leaving the river alone. 
The Commissioners will meet again shortly to take further 
evidence as to the cost of carrying out the proposed dredging 
and the source from which the revenue required for this 
purpose can be obtained, as the Thames Conservancy has no 
surplus at its disposal which could be applied to the purpose. 

While the condition of the Lower Thames forms a source 
of complaint by the shipowners, the parties interested in the 
upper part of the river have been memorialising the Conser- 
vators, and asking for a commission of inquiry as to the 
effect of the new lock at Richmond on the reach of the river 
below it, and the steps which should be taken to remedy the 
grievances. The matters complained of, as set out in the 
memorial of the representative of the Middlesex and Surrey 
County Councils, the Local Boards of Barnes, Brentford, and 
Chiswick, the Vestries of Fulham, Kensington, Wandsworth, 
Battersea, and Hammersmith, are the decrease in the volume 
of water in the river since the construction of Richmond 
Lock, the extension of shoals, prolonged length of the time of 
low water, and the increasing difficulties of navigation 
through the upper tidal portions of the river. 

River Weaver.—Bills have been presented to Parliament 
with the object of substituting for the existing Trustees who 
have the management of this navigation a representative 
Trust. Two years ago Mr. Brunner opposed a Bill brought 
in by the Trustees, and only withdrew his opposition on the 
Weaver Trustees undertaking to bring in an amended Bill 
for the purpose of reconstructing the Trust within two years. 
Mr. Brunner, however, it appears, is not satisfied with the 
Bill of the Trustees, and has lodged one on his own account. 
At present the Trust consists of a large body of gentlemen 
ralding in the county of Cheshire, and the surplus revenue, 
amounting to several thousands a year, is handed over to the 
county. The object of the traders is to obtain a representa- 
tive Trust, and to provide that the tolls collected shall either 
be reduced or applied solely to the improvement of the 
navigation. The Sheshire County Council naturally object 





shoaling or deterioration of the Thames. During the last ten 
years the number of vessels of 3000 tons and upwards navi- 


to ae with a large source of revenue,and will oppose 
both Bills, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions q our 
ts correspondents.) 





ENGLISH AND AMERICAN LOCOMOTIVES, 


sir,—In my last letter, published in THE ENGINEER of December 

7th, I disposed of what I termed the organic features of the 

Elordi and Esteves report on the Great Southern rolling stock, 

and I now proceed to deal with the technical parts of it. I shall 

pot attempt to go over the whole ground traversed by Messrs, 

Elordi and Esteves, because I do not possess the detailed informa- 

tion necessary to enable an exhaustive criticism to be made of 

several points handled by them—as, for example, coal consump- 
tion, maintenance and repairs, and the merits of compound and 
simple engines; but I think I shall succeed in throwing such dis- 
credit on Messrs. Elordi and Esteves’ representations of the points 

I am enabled to deal with, as to warrant your readers in attach- 

iog very little credit to the ‘‘ other data in this report” as formu- 
lated by its authors, You have already touched upon some of 
these points in your article of November 9th, but no doubt the 
limits of space prevented your dealing with them as fully as I pro- 

e doing on this occasion. Taking, then, those parts of the 
report with which I am in a position to deal, let me first state 
clearly the indictment of Messrs, Elordi and Esteves against the 
Eaoglish locomotives, That I may represent them fea ty + I give it 
in their own words. Some of it I have already quoted, but it may 
be well to recapitulate it with other sentences not previously 
given, so that their indictment may stand complete. Their 
charges are as follows :— 

‘In compliance with the President’s mandate, we take pleasure 
in making our report respecting the reasons which have caused 
this department to affirm that the rolling stock of the Southern 
Railway is not suitable for the service intended. To enable us to 
expose the defects more clearly, we have found it necessary to 
make a comparative study of this and the rolling stock from the 
United States, owned by the Western Railway, which was acquired 
when this enterprise was the property of the State. All the rolling 
stock of the Southern Railway was manufactured in England. As 
regards quality of material and its strength, it is all that could be 
desired ; but the builders did not take into account the character 
of the road-bed and track on which it was to run, and, therefore, 
made it too heavy, and the wheel-base too rigid. The locomotives 
might run well enough on European roads, which are substantially 
built and well ballasted ; but such is not the case in this province, 
where most of the railways are built on loose soil—especially those 
of this company—and subject to frequent inundations. 

‘Tf the railways of this province, owing to the loose nature of 
the soil upon which they are built, are unable to withstand enough 
wear and tear, it is of paramount importance to have the rolling 
stock suitably made, reducing the weight per axle if necessary 
and to employ a proper system of equalisation to relieve the track 
from the jars and strains incident to its condition. The Southerr 
Railway overlooked these requirements in ordering its rolling stock, 
which, as stated above, is generally unsuitable, owing to its exces- 
sive weight and rigidity.” 

“The system of supports is inferior. While the absence of 
equalisation permits of replacing the springs more readily, it has 
the disadvantage of making it impossible to distribute the shock 
due to inequalities of track. They have, moreover, a swing-bar 
which connects the two fore springs—a system that has beer 
abandoned owing to its inefficiency.” 

“ American Locomotires,—The American rolling stock is much more 
suitable for our roads, because of the similarity in the construction 
and the nature of the ground of the United Statesand our country, 
and because of the simplicity, reduced weight, and improved 
system of equalisation. 

‘‘The American locomotives owned by the Western Railway, 
which were acquired when this road was the property of the State, 
by the engineers, Messrs. M. Tedin and L, Rapelli, are ten for 
rapid trains, eight for freight trains, and twelve for switching, and 
were built at the Baldwin Locomotive Works, of Philadelphia, in 
1889. The same works built in 1884 thirty locomotives for mixeo 
trains for the railway of this province, The construction of these 
sixty locomotives, notwithstanding its simplicity, is first-class 
except in a few small details, which by no means affect their good 
conditions for service, The thirty locomotives for mixed trains 
have withstood very severe tests during the period when the rail- 
way had not the number necessary for its service, as, notwithstand- 
ing the excessive amount of work imposed upon them, the results 
have been very satisfactory and economical.” 

‘‘The system of equalisation is superior, having equalising 
levers to connect the springs on each side ; and the results have 
been good, even at a time when the road was in a bad condition.” 

‘*Class 15: These locomotives, like the preceding—Class 14—are 
very good ; their work and preservation are unsurpassed in good 
results, The weight on the axles is also even in all of them, this 
being one of their best features for our roads,” 

Condensing these hyperbolic sentences into concise language, 
Messrs. Elordi and Esteves’ indictment against the English engines 
amounts to this: (a) That they are too heavy per axle as com- 
pared with the Baldwin engines on the Western line, which latter, 
they say, are remarkably suitable in design and detail for the 
Great Southern road. (l) That the wheel-base of the English 
engines is too ne and rigid, as compared with the Western 
engines, (c) That the English engines are deficient in ‘' equalisa- 
tion” between the springs, as compared with the said Western 
engines, 

It is on this and such like grounds that they sum up their 
verdict against the English locomotives in the following terms :— 
“Tt may be concluded from all the data furnished in this report 
that the Southern railway locomotives are but iron masses entirely 
injurious to the roads and interests of the company.” ‘‘ We thin 
that the foregoing report is sufficiently specific to enlighten the 
President, and to justify us in asking him to decree that no com- 
pany be allowed in future to import into this country their locomo- 
tives without first | some and submitting their plans to the 
approbation of this department.” 

On ing such sweeping condemnation as this from the pens 
of Government engineers appointed to “‘ enlighten the President” 
on the subject referred to them, one naturally expects to find 
some weighty and conclusive reasons in justification of it. But 
let us see what ‘‘all the data furnished in this report” really 
amount to when critically examined, and supplemented by a few 
particulars observable in the engines themselves, but significantly 
slurred over, or altogether suppressed, in the Elordi and Esteves 
report. For this = I enclose a sketch sheet of the four 
Great Southern and the two Western types of engines which are 
the subjects of condemnation and praise respectively on the part 
of Messrs, Elordi and Esteves, made to the same scale, so that the 
general size and the length of the wheel-base of the engines may 
be at once compared. Ido not guarantee the strict accuracy of 
these sketches on non-essential points, such as steam domes, sand- 
boxes, cabs, &c., but I can vouch for their correctness as regards 
the disposition of the wheels; the length of the rigid and total 
wheel-base, within an inch or two; the arrangement of compensa- 
ting between the springs ; and other details bearing on the points 
in the Elordi and Esteves report, with which I am about to deal, 
these een being readily obtainable from the engines as they 
actually are, or at all events were quite recently on the two lines 
in question, 

Side by side with these sketches, I have given some particulars 
taken from the report as to their cylinders and wheels—so that 
the several engines may be compared as regards tractive power 
and other like features — and under each sketch I have put 
the axle weights, as given by Messrs, Elordiand Esteves, I donot 
mean by this toadmit the correctness of the weights they give, because 
there is every reason to think, on closely examining their figures, 
that these weights are grossly unfair to the English engines, and 





are considerably understated as regards the American engines ; but | company these are the most suitable for the road; but even these 


I think it best to waive this point now and to argue the question 
on Messrs. Elordi and Esteves’ own figures. I would point out, 
however, in passing the very suspicious—not to say ‘‘ cooked ”"— 
appearance of Messrs, Elordi and Esteves’ figures as regards the 
American engines, in which they distribute the load between the 
wheels by a process of simple division of the total weight, which 
every railway man knows by experience is never the case in prac- 
tice. But let that pass, 

In the light of the above-named sketches and particulars, I ask 
your readers to judge for themselves whether there is anything to 
warrant the condemnation by Messrs, Elordi and Esteves of the 
English engines in the face of their encomiums of the Western 
engines, as being admirably suited for the Great Southern road ? 
Let me recall their first charge against the English engines, 
namely, (a) ‘‘ that they are too heavy per axle as compared with 
the Baldwin engines on the Western line.” Now, in examining a 
little closely into this charge I would call attention, to begin with, 
to the first Great Southern—Beyer and Peacock—-engines on the 
sketch sheet, Class 6 and 6a. It will be seen that instead of their 
being ‘‘but iron masses entirely injurious to the roads and 
interests of the company,” as stated by Messrs. Elordiand Esteves, 
the total weight of even the heaviest of them, i.c., the compounds, 
is not only less than that of the corresponding Western—Baldwin— 
engines, Class 14, but further, that the load per axle is actually 
much less in the English engines than that on the coupled axles of 


BUENOS AYRES GREAT SOUTHERN RAILWAY. 
ENGLISH ENGINES. 
(Bryer, Peacock, AND Co., MAKERS.) 

Class 6, Simple. Class €a, Compound (boiler pressure, 175 1b.) —Cylinders 
(of simple engines), léin. diameter by 24in. stroke; coupled wheels, 
5ft. 8in. diameter; boiler pressure, 150 lb. per square inch; tractive 
power (with 70 per cent. of boiler pressure), 9420 Ib. 











Ib. Ib. lb. Ib. 
Simple 39 Lyd 24.723 24,501 = 84,320 
Compvund 89,281 . 25 814 25,540 = 90,635 
Weights (as per Messrs. Elordi and Esteves), 
Class 7, Simple. Class Ta, Compound (boiler pressure, 175 1b.) —Cylinders 


(of simple engines), 18in. diameter by 24in. stroke; coupled wheels, 
5ft. 1}in. diameter : boiler pressure, 1501b.; tractive power (with 70 per 
cent. of boi'er pressure), 13,270 Ib. 
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Compound 33,719 .. .. 24662 -. 25124 26,210 = 109,715 
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Class 7b, Compound —Cylinders (compound), 18in. and 26in diameter by 
26in. stroke: coupled wheels, 4ft. 7jin. diameter ; boiler pressure, 175 Ib.; 
iT 


tractive power, 15,500 Ib. 
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Weights (as per Messrs. Elordi and Esteves). 


Class 5, Simple —Cylinders, léin. by 24ir. stroke; driving wheels, 
6ft. 6in. diameter ; boiler pressure, 160 1b.; tractive power (with 70 per 
cent. of boiler pressure), 8820 Ib. 
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e Ib. Ib. 
36,665 .. .. -- 29,392 20,444 = 86,501 
Weights (as per Messrs, Elordi and Esteves). 
the American engines. This is due not only to the total weight of 
the English engine being less, but also to the fact that a larger 
proportion of that weight rests on the bogie, leaving so much less 
to be divided between the coupled axles. But as the bogie has 
two axles to carryits proportion of the load, the weight per bogie 
axle is, in turn, much less—even in the compound engines—than 
that on either of the coupled axles, which, as I have just pointed 
out, is considerably less than the weight given by Messrs, Elordi 
and Esteves themselves as resting on each of the coupled axles of 
the corresponding Western enginer—Class 14—the maximum 
weight on the axles of the Great Southern engine being only 
24,723 lb. for the simple engine and 25,814 lb. for the compound, as 
against 30,725 lb. given by the authors’ own figures as the weight 
per axle admissible on the Great Southern road, in accordance 
with the Baldwin practice on the Western line of similar character. 
In the face of this admission on Messrs. Elordi and Esteves’ part, 
your readers will hardly credit it that the compilers of the Elordi 
and Esteves report—I can hardly suppose themselves to be per- 
sonally culpable—have had the effrontery to allude to the weights 
of the English engines of this class in the following terms :— 

‘* Class 6a, Beyer, Peacock, and Co., Manchester: Weight on the 
driving axle, 25,814 1b. ; weight on the coupled axle, 25,540 lb.; 
weight on the bogie axle, 35,0961]b.,” using, as will be seen, the 
term ‘‘ bogie axle” in the singular, as though the bogie had only 
one axle, and then adding, ‘‘Of all the locomotives owned by the 





| show the weight imperfectly distributed, there being an excess of 
more than 10,3731b, on the bogie,” leaving the President to sup- 
| pose, in the absence of any allusion to a second bogie axle, and in 
| the absence of any sketch of the engines, that this excess of load 
| on the bogie was carried on a single axle ! 
But let me fora t that Messrs. Elordi and Esteves 
| had no intention of misleading the President about the axle 
| weights in the English engines ; let us see how the case stands as 
| against themselves. Which horn of the dilemma they prefer is 
| open to them to choose. If they did not intentionally leave it to 
| be understood that there was only one azle in the bogie, and were 
arguing on the assumption of its being a four-wheeled one, these 
| Government engineers”—even with all their evident lack of 
practical locomotive experience—surely do not mean to affirm that 
the distribution of weight in a locomotive is faulty because the 
| weight on the bogie, when there are two axles to carry it, is in 
excess of the weight on any one of the coupled axles. At all 
| events, if they meant to affirm such a theory, your readers know 
| full well that it is quite untenable, as being at variance with the 
| every-day practice of Messrs. Elordi and Esteves’ own high priests 
| of locomotive construction—namely, the Baldwin Locomotive 
| Works, of Philadelphia. ; 
The same misetatement of facts about the English engines in 
regard to loads and axles is to be found in Messrs. Elordi and 
| Esteves’ criticism of the other types in use on the Great Southern 





BUENOS AYRES WESTERN RAILWAY, 
AMERICAN ENGINE. 


(THe Batpwry Company, Makers.) 
Class 14, Simple.—Cylinders, 17in. diameter by 24in. stroke ; coupled 
wheels, 6ft. diameter ; builer pressure, 135 1b. per square inch ; tractive 
power (with 70 per cent. of boiler pressure), 9100 Ib. 























Ib. Ib. lb. 
80,725 2. «- -- 80.725 o .- «- 20,725 = 92,175 
Weights (as per Messrs. Elordi and Esteves). 


Class 15, Semple.—Cylinders, 18in. diameter by 24in. stroke ; coupled 
wheels, 4ft. 6in. diameter ; boiler pressure, 135 lb.; tractive power (with 
70 per cent, of boiler pressure), 13,6(0 Ib. 




















a 


7 Tb. Ib. Ib. Ib. 
22,110 .. 22,110 22,110 .. 22,110 = 88,440 
Weights (as per Messrs. Elordi and Esteves). 


, line, but it would only weary your readers if I were to go 
| through them in detail. Zz uno disce omnes—‘‘ from one example 
| you may tell them all”—the same misleading language about 
the distribution of weights prevailing throughout the report. 
| I may, however, just remark in ssing, what your readers 
| will see for themselves on examining the figures under the 
several sketches, that with the exception of the axle Joad on the 
two-wheeled bogie of the English compound engines, Class 7A, the 
| weights per axle compare quite favourably with the American 
engines. In no case, except the one I have just named, does the 
weight on any single axle exceed that given by Messrs. Elordi and 
| Esteves themselves, as carried by each of the coupled axles of the 
| Western engines, Class14, and in most cases the loads on theaxlesof 
| the Great Southern engines are a long way below that approved axle 
| loading. Doubtless the axle weights of some of the Great 
| Southern engines, as given by the authors, are higher than the 
| axle loadings attributed by them to the Western engines of 
| Class 15 ; but if 30,725 1b. is admissible for roads of the character 
| of those in Argentina in the one case—as in Class 14—the fact of 
| the axle weights of the other class of Western engines being less 
| than those of the Great Southern engines is not enough I 
| imagine, to warrant the condemnation of the latter as “‘but iron 
masses entirely injurious to the roads and interests of the com- 
pany,” at all events not in the eyes of unprejudiced observerr, 
Not that I admit, as I have before said, the correctness of Messrs. 
Elordi and Esteves’ figures in the matter of weights as regards 
either the one or the other set of engines ; while as regards the 
English compound engine, Class 7a, above named, I have no 
hesitation in saying that the 33,719 lb. stated by them as the 
weight on its two-wheeled bogie is over-stated by a very large 
amount, say 10,0001b. at least, and that 23,719 lb. is much nearer 
the correct weight—if not actually in excess of it—giving a total 
weight of engine of, say, 99,7151b., instead of 109,715 Ib. as put 
down by Messrs. Elordi and Esteves. This contention is based 
not on mere speculation on my part, but on analysis of their own 
figures in respect of other of the Great Southern engines. 

In support of the foregoing criticism ef Messrs. Elordi and 
Esteves’ figures, let me compare, for — the weights they 
give on the bogie of the simple and compound engines, Class 6 and 
6a respectively. The former they put at 35,096 lb. and the latter 
at 39,281 1b., or a difference of 4285 lb.—while the difference 
between the total weights of these engines is by their own figures 
not more than 6315 1b. This difference in the weights of the two 
engines respectively is due, as I may point out, to the substitu- 
tion in the compound engine of the low-pressure cylinder—say, 
23in. or 24in. diameter—for one of the two 16in. diameter cylinders 
in the simple engines, and to the addition of the ‘“‘receiver 
pipe” and automatic starting valve uired in a two-cylinder 
compound, in addition to the usual smoke-box pipes of a simple 
engine, and the extra weight of 4285 1b. on the bogie and of 
6315 lb, to the total weight of the engine, is certainly ample. This 
being so, if we add the same extra weights to those given by 
Messrs. Elordi and Esteves as the weights of the simple goods 
engines, Class 7, toarrive at the weights of the compound engines, 
Class 7A, we get only 24,729 lb. onthe bogie of the latter, as against 
83,719 1b. given by the authors, and a total weight of engine of 
only 101,036 Ib. as against 109,7151b. given by them—although the 
weights I suggested above of 23,719 lb. on the bogie, and 99,715 1b. 
for the total weight of the engine, are probably nearer the mark ; 
and I may add that even these latter weights would doubtless be 
found considerably in excess of the actual weights, if Messrs. 
Elordi and Esteves would venture to put the question to the proof 
by placing the engines on a non-departmental, and consequently 
unprejudiced, weighing machine. 

Where Messrs. Elordi and Esteves got their 33,719 lb. from 
as the weight on the a bogie of the Class 7A engines, 
they will perhaps be kind enough to explain, not only to en- 
lighten the President, but to justify what appears in this instance, 
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as in many others, to be a culpable suppressio veri—to use no 
stronger term. The remarkable coincidence between this 
33,719 lb. allotted by them to the two-wheeled bogie of the 
Class 7\ engines and the 33,719 lb. likewise allotted by them to 
the four-wheeled bogie of the much larger engines of Class 78, is 
certainly awkward for Messrs. Elordi and Esteves, seeing that this 
similarity of figures suggests either that the weights given for both 
were ‘‘ evolved from their own inner consciousness” or that their 
statistician had got ‘‘ mixed up” in the compilation of the tables, to 
the discrediting of the authors of the report, in leading them to 
found on these erroneous figures a baseless charge against the 
English engines, 

If one is desirous of making out a case in favour of one set of 
engines at the expense of another set of engines, and—taking 
advantage of the ignorance or credulity of those he seeks to 
influence—feels at liberty to attribute to the latter engines weights 
far inexcess of those actually carried, and to omit reference to 
axles which the engines possess for carrying the weight, while he 
further minimises and distributes to his liking the weights on the 
axles of the engines he wants to commend, and then draws from 
these hypothetical premisesconclusions damnatory of the one set of 
engines and favourable to the others, a startling case may doubtless be 
made out, as in this instance. The process may further commend 
itself tosome minds as ‘‘ smart,” in stealing a march on those at 
whose expense the game is played, but it requires little talent in 
the performance, and is not likely to conduce to the maintenance 
of those honourable and trustworthy relations in business which it 
is surely desirable for Government Dapartments always to maintain. 

Having said enough, I think, in disproof of Messrs, Elordi and 
Esteves’ indictment of the English engines in respect of axle 
loadings, I go onto the next charge, namely (/)), “‘ That the wheel- 
base of the English engine is too long and rigid.” To appreciate 
fully the groundlessness of this charge—a charge which could not 
have been even attempted if the authors had ‘‘enlightened the 
President” by comparative sketches of the several engines—it is 
only necessary to look at the sketches I send you to see that the 
rigid as well as the total wheel bases of the English engines 
are, to say the least, neither more rigid nor longer than those of 
the Western engines, which engines, as I have already said, Messrs. 
Elordi and Esteves contend are specially suitable in design and 
detail for the Great Southern line. The English engines have, as 
will be seen, swing bogies to give flexibility of wheel base equally 
with the American engines. I neod not, therefore, further labour 
this point, but will pass on to the third indictment brought by 
Messrs. Elordi and Esteves against the Great Southern engines, 
namely :—(c) ‘‘ That thsy are deficient in ‘equalisation’ between 
the springs as compared with the Western engines.” 

Here again, a reference to the sketches will show on what little 
basis of fact this charge rests, as, indeed, you have already pointed 
out in your leader on the subject. In the English engine there is 
as good, if not a better system of spring balancing than in the 
Western engines of the correspondig class, the only engines, as will 
be observed, without equalisers to the springs of the driving 
wheels—of which Messrs. Elordi and Esteves make such a point in 
their model Western engines—being the express engines, Class 5. 
These, however, have equalisers between the bogie springs, in 
common with the other four-wheeled bogie English engines, and 
as there are only five express engines on the Great Southern 
system out of a total of nearly 200 engines, and as, moreover, these 
express engines are criticised by Messrs. Elordi and Esteves as 
being too lightly loaded per axle—the whole engine weighing by 
their own figures only 86,501 lb.—it rather points to a conscious 
weakness of their case against the English engines when one finds 
them bringing forward these five light engines for criticism in 
support of their dictum about the Southern Railway locomotives 
being ‘‘but iron masses entirely injurious to the road and 
interests of the company”; although one might at the same 
time be ready to go some length in conceding their contention 
that single engines are not of such general utility as four- 
coupled engines on the usual run of lines in new countries 
which follow more or less closely the undulations of the surface. 
In this respect, however, the Great Southern line is exceptional, 
traversing as it does for the most part a level country; and in 
providing themselves with five engines suitable for taking moderate 
loads at high speeds when occasions required, of a class well known 
by its simplicity of parts to do its work at a minimum of cost, the 
Great Southern Company does not seem—to unprejudiced minds—to 
have been so remarkably neglectful of its shareholders’ interests as 
Messrs. Elordi and Esteves would have ‘‘ the President” to believe. 
You have already alluded to the captious spirit shown by them in 
the matter of equalisers, by their condemning them in the bogies 
of English engines while emphasising their advantage elsewhere. 

Before leaving these single engines, I would just refer to one 
remark in the report—although of a minor kind—which gives 
further evidence either of the authors’ want of practical know- 
ledge or their looseness in handling—to use again a mild term 
—the details of the subject referred to them for report. In allud- 
ing to these engines—with driving wheels in the middle of their 
length and under the barrel of the boiler—Messrs, Elordi and 
Esteves describe them as being on the ‘‘ Crampton system,” which, 
as every railway man knows, had its driving wheels behind the 
fire-box. It is a system which had its admirers in its time, but 
which in these days, at all events, has fallen a good deal into dis- 
credit as more or less a failure in practice ; and Messrs, Elordi and 
Esteves, in describing the Great Southern single engines as being 
on the ‘‘ Crampton system ”—no sketch having been given by them 
for the enlightenment of the President—may have had in mind 
the adage, ‘‘ Give a dog a bad name, and hang him.” 

The ground I proposed to cover in criticising the Elordi and 
Esteves report being now traversed, I must bring my remarks to 
aclose. I would, however, just refer to one matter touched upon 
by the authors and inviting remark—namely, the compounding 
of engines on the Great Southern line. As regards the general 
question of compounding locomotives, and all it entails in respect 
of extra weight and additional parts, it does not fall within my 
present task either to defend or to condemn it. Nordo I possess 
the necessary information as to the results obtained by com- 
pounding on the Great Southern Railway to enable me to say 
whether it has been justified there or not. Butif Messrs, Elordi 
and Esteves’ criticisms in condemnation of the componnd engines 
on the Southern line—as summed up inthese words: ‘‘ Above all, 
it should have been borne in mind that the inventors of several 
systems of compound locomotives have found that an economy of 
18 to 20 percent., ata low rate of speed, was reduced to 2 per 
cent. when the speed exceeds 30 kilometres an hour ; therefore, 
if all their economy does not compensate for their greater cost and 
the cost of repairs to permanent way, no practical advantage can be 
derived from the adoption of this system for our roads,”—is based 
on no more substantial data than I have shown other parts of their 
report to possess, their criticisms on compounding are not 
deserving of much attention either by ‘‘the President” or 
the railway world at large. All I would, therefore, add hereon is 
that compounding—whatever Messrs. Elordi and Esteves may 
think proper to say of it—is undoubtedly accepted in modern 
locomotive practice as warranted under certain conditions of work- 
ing, as is shown, for example, by the practice of Messrs, Elordi 
and Esteves’ own friends, the Baldwin Locomotive Company, of 
Philadelphia, who, as is well known, have gone in largely for com- 
pounding, 

The merits of compounding being thus established under suit- 
able conditions, I think most locomotive engineers are agreed that 
two-cylinder compounding, as adopted on the Great Southern road, 
is better than three or four-cylinder compounding, as both lighter 
and simpler in point of details, although here again ‘‘ doctors 
differ,” seeing that the Baldwin Company find so much merit in 
compounding — Messrs, Elordi and«Esteves to the contrary not- 
withstanding—that they think it justifies the use and complexity 
of four cylinders, Further, we have, as another authority of no 
li e weight in such matters—Mr. Webb, of the London and 








North-Western Railway—who thinks the savings by compounding, 
even on a line that gets its fuel at a minimum of cost, are such as 
to justify the use of three cylinders. Thirdly and lastly, I ae 


figures shown on my diagram, which must be taken as correct 
because of their giving a condition of equilibrium throughout, ‘The 
difference for some of the members is very considerab!e ; ang 
besides, it would appear that unless the diagonal bracing bar, 





remark, that, of all places in the world, surely the ti 0! 
working on the Great Southern line are the most favourable to 
compounding, if for no other reason than the exceptionally high 
price of fuel—exceeding, I believe, the rate of £2 per ton of coal, 
as against the 8s. or 9s, per ton, or less, paid for coal by the London 


marked ¢, g, /, and m on my sketches, and shown by dotted lines 
on your diagram—Fig. 1—are assumed not to exist, the graphic 

method you have indicated cannot be applied, 
I should much like to know how this is, because, if I am right 
tion arises whether the graphic method recommended t), 





and North-Western line, where, as I have said, pounding is 
reported to give economical results, 

One other collateral matter on which Messrs, Elordi and Esteves 
make invidious comparisons between the English and American 
engines—to the disadvantage, of course, of the former—I would 
for a moment refer to, namely, the cost of maintenance and 
repairs, as summed up in the three following sentences :—‘‘ The 
result”—of the weight of the engines, and the looseness of the 
soil on which the lines are laid—‘“‘ is a large increase in the cost 
of maintenance of way and repairs to the rolling stock, and con- 
sequently a heavier burden on the income of the road, and a 
proportionate reduction of interest on capital.” ‘“ The American 
rolling stock is much more suitable for our roads,” . —3t 
necessitates much less expense for keeping it in repair than the 
European stock.” In the absence of information on this point, 
other than the figures given by Messrs. Elordi and Esteves 
themselves—which are doubtless worth about as much, or as little, 
as I have shown their weights figures to be—it is — necessary here 
to remark that, seeing they admit in their report that “‘ as regards 
the quality of the material of the English engines and its 
strength, it is all that could be desired,” it does not seem in 
accordance with the probability of things that the cost of their 
maintenance and repair should be greater—if as great—as that of 
the American engines, which have been seen to possess none of 
the special advantages in respect of flexibility, ‘‘ equalisation,” or 
axle loadings claimed for them «| Messrs. Elordi and Esteves, 
Moreover, the fact that the cost of working the Great Southern 
line for the year 1893—the latest year for which the directors’ 
reports are published—was only 37°15 per cent. of the receipts, 
while that of the Western line amounted to 46°95 per cent. of its 
receipts—as quoted in the article on this subject in THE 
ENGINEER of November 9th last—is a fact which, although not 
in itself conclusive, does certainly not go to support Messrs, 
Elordi and Esteves’ contention as to the cost of maintenance and 
repairs being unfavourable to the English engines, however con- 
vincing their arguments, as based on their own selected figures, 
many have been in the judgment of the President. 

Reverting, however, to the more immediate points of my 
criticism of the Elordi and Esteves re 
have shown beyond question that “the foregoing report” is xo¢ 
‘‘ sufficiently specific to enlighten the President” on the question 
referred by him to Messrs. Elordi and Esteves. Secondly, that the 
report does not afford adequate reasons for having ‘‘ caused the 
Department of Provisional Engineers to affirm that the rolling 
stock of the Southern Railway is not suitable for the service 
intended.” Thirdly, that the data furnished in the report does 
not support the conclusion arrived at by Messrs, Elordi and 
Esteves ‘‘that the Southern Railway locomotives are but iron 
masses entirely injurious to the road and interests of thecompany ;” 
and, fourthly, that the facts of the case—when brought to the 
light of day—do xot “ justify Messrs. Elordi and Esteves 
in asking the President to decree that no company be allowed in 
future to import into Argentina their locomotives without first 
presenting and submitting their plans to the approbation of the 
Department ”—although, no doubt, this last stipulation would be 
a minor matter if all the plans, whether English or American, were 
certain of impartial consideration at the hands of competent 
and unprejudiced judges. 

Instead of Messrs. Elordi and Esteves’ above-named points being 
established by the actual facts, I think I have shown conclusively 
that the case advanced against the English engines is based on a 
misrepresentation of the facts and a suppressio veri which, even on 
the more favourable assumption of its being solely the result of 
combined prejudice and inadvertence and on the part of Messrs. 
Elordi aot Esteves, is not creditable to the cfficials of the 
Department of the Provincial Engineers of Argentina. 

Hard words, they say, break no bones. I will therefore refrain 
from harsh comments, such as the compilation and dissemination of 
a document like the Elordi and Esteves report undoubtedly 
warrants, and will bring my remarks to a close by merely 
saying that although I should be the last to deny that palpable 
blunders have sometimes been made in the past in the details of 
English locomotives for colonial and other railways abroad, owing 
to English engineers not fully realising at all times the special con- 
ditions of railway working in new countries, and I am equally ready 
to acknowledge that American locomotive makers, to their credit— 
and not least among them the Baldwin Company, of Philadelphia— 
have shown a readiness and capacity to master the conditions in 
each case and to modify the details of their engines conformably 
thereto, which English makers would in some cases do 
well to emulate—yet what does strike one forcibly in 
connection with the Elordi and Esteves’ Great Southern 
Railway episode is this, that if the locomotives made in 
the States, either by the Baldwin Company or any other 
American builders, are so vastly superior to the English-made 
Great Southern locomotives, as Messrs. Elordi and Esteves would 
have the President to believe, or were even equal to them in 
efficiency, in economy in working, and in durability—and able, 
therefore, to make their way or hold their own on their real merits 
—it would surely be unnecessary to adopt such tactics as this case 
exemplifies in the endeavour to foster the North American loco- 
motive industry. 

Since the above was written, I have noticed that the Ameri- 
can Machinist, in its issue of Dacember 6th, has taken up 
the cudgels in this matter on behalf of the American loco- 
motive—or at all events against its English rival—apparently 
in consequence of what appeared in the leader in THE ENGINEER 
of November 9th, and that it endeavours to galvanise into momen- 
tary life and credit the Elordi and Esteves report by dubbing its 
authors with the courtly title of ‘‘ Argentine Engineers—not pre- 
judiced Yankees this time.” I am tempted to remark, in refer- 
ence to this, that if the writer in the American Machinist, or any 
other devotee of the American locomotive, cares to cling to a 
belief either in the unprejudiced character of ‘‘ Argentine Engi- 
neers” or in the superiority of American locomotives over the 
Great Southern—English—engines, on the strength of the Elordi 
and Esteves report, when in the light of the facts revealed 
above, one can only conclude that the average ‘‘ Yankee” is not 
quite the ‘cute man we have been prone to regard him. 


Manchester, December, 1894. VERITAS, 


STRESSES IN A POLYGONAL TRUSS. 


Sin,—In the column of ‘‘ Answers to Correspondents,” in your 
issue of the 11th inst., there is a question asked on this subject, 
with your reply to it. I persume the contents of this column are, 
in a sense, private, but I hope I shall be excused if I refer to them 
on this occasion. I enclose two diagrams of the truss given in 


your reply to your correspondent, ‘‘ D, W. M.,” of which the first 
—Fig. 1—gives the actual lengths of the various parts of the truss, 
and the second—Fig. 2—gives a complete set of stresses for the 
loads that you name, that is, a total of 100 tons or 12°5 tons per 


loaded point of the truss. I submit that these stresses are correct, 
however obtained, because every joint of the truss is in equilibrium ; 
@ point that anyone can verify by taking the algebraical sum of the 
horizontal and also of the vertical components of the forces acting 
upon each, or by plotting the actual stresses given, which will be 
found to form a closed polygon for every joint in the top or bottom 
flanges, 

yo tried to work out the stresses by the graphic method 
indicated by you, but do not find that the results agree with the 


rt, I think I may claim to | 





®&q 
““D, W. M.,” which can only be applied by assuming certain part; 
of the truss to be removed—or that the truss is of some other 
form than that which is under consideration—and which neces. 
sarily gives results varying considerably from the correct \xanti. 
ties, is worth adopting even if it be simple and elegant. 

14, chemin Ealing, W., CHARLES Ley, 

January 15th, 

[We _—— our correspondent’s letter and a part of ong 
of his diagrams, which is sufficient to indicate the amount 
of the stresses he arrives at on the different bars of the trus: 
but we have not the space to give for his detail calculations, 
The want of agreement between his values and some of those 
given by the reciprocal diagram—which does not appreciably 
affect the stresses on the booms nor of some of the bars on the 
web—is possibly due to the fact that our correspondent takes into 
account the action of the counterbracing, which the other method 
does not. A reciprocal strees diagram can always be drawn for 





apy shaped truss provided the original figure has no redundant 
members, and is not otherwise deformable, Counterbraces are 
regarded as redundant members, and therefore excluded. We 
differ from our correspondent when he states somewhat arbitrarily 
that bis stresses ‘‘ must be taken as correct.” That they may be 
correct under the conditions he assumes we are ready to admit, but 
that they are absolutely correct to the disparagement and assumed 
inaccuracy of all other methods, is a matter fairly open to discus. 
sion. As to bis question whether the ‘‘ graphic method” is one 
to be ‘‘ recommended,” we have merely to remark that there is not 
a text-book of any modern date—most of them written by able 
and eminent authors—in which its many advantages have not been 
fully recognised, described, and advocated.—Ep. E | 


THE KINETIC THEORY OF GASES.—TIME OF IMPACT 


MOLECULE, 
Sir,—-The time of impact of a perfectly elastic sphere ainst a 
fixed plane was shown ina former lotter—Dacember 7th—to be 
$¢; where T = time of impact, / = 


OF A 


given by the equation T = 


diameter of sphere, and vu its velocity normal to the plane. The 
following is a proof that this equation is also applicable to the case 
of molecules of gases having vibratory or rotary motions as well 
as simply motion of translation :— 
The mean pressure of a single molecule impinging against a plane 
with velocity ~,, normal to the plane is 
7 mu, 
} Gi Pek Potent) ape Is 
Where p is the pressure, » the mass of the molecule, and 1; is the 
velocity normal to the plane of an elastic sphere, which would give 
the same pressure as a molecule of equal mass impinging with 
velocity uv, ; ¢ is half the time of impact, and 7 is the area of the 
plane. The suffix x denotes that the velocity is that of a molecule 
of a natural gas, and the suffix < that the velocity is that of a 
particle of an ideal gas composed of perfectly elastic spheres, 
Now it was shown in my letter of 27th April last that »; = »,, B. 
Substituting in (1) we get 


(1) 


_ min B 

er < 

‘Lhen, by the same method as we employed in letter of D2cember 
27th, it can be shown that 

oe 2pu dB. 

= 4 ; 

where P = pressure on unit surface, and is equal to } pv, B = 

pu, B, as shown in the letter of 27th April already referred to. 

ence 
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T = 4 d? 
Un 
This equation when applied to the direct impact between two 
molecules obviously becomes 
4 d? 


4 (tn —? y? (5) 

where wv», and v» are the velocities of the impinging molecules; 
‘n being positive or negative, according as to whether its direction 
is the same or opposite to v,. This equation also gives the time 
of oblique impact between two molecules ; v,, and r» in this case 
being the velocities resolved in the line joining their centres, pro- 
vided that the components of the velocities at right angles to this 
line do not separate the molecules before the completion of com- 
pression and restitution. From this it is evident that with natural 
gases, asin the case of the mathematician’s ideal gas—since the 
time of impact may occasionally be as great or greater than the 
average time of free path—three or more molecules may sometimes 
be in collision simultaneously. C. E, Basevi. 

8, Norfolk-equare, W., January 14th. 


(4) 
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LOCOMOTIVES AND TRAINS. 


Srr,—The new phase which this correspondence has—with Mr. 
Stretton’s letter published on the 11th inst.—assumed is one of 
interest, and must be my excuse for again addressing you. 

ith regard to Mr. Stretton’s letter published on the 18th inst., in 
whicb he says that the three o’clock express St. Pancras being 
given 86 minutes for 72 miles 7 chains to Kettering need not attain 
a high speed at any point, I would call his attention to the fact 
that even with a punctual start from Kentish Town, where only 
one minute is allowed, 70 miles 35 chains to Kettering have to be 
covered in 81 minutes, and I think that, seeing the various 
adverse banks which have to be faced, a speed of over 60 miles an 
hour must be attained on falling gradients. 

Mr. Meynall should study the Great Northern gradients—want 
of such study makes the conclusions arrived at in his letter 
wholly erroneous. The log of the Cornishman given by “W. 5. 
proves once more that with anything of a load Swindon will not 
be reached in 87 minutes from Paddington, but that time can be 
made up between Swindon and Bristol. With the up trains from 
Bristol to London the reverse is the case, and here surely is one of 
the most notable instances where the timing might be advanta- 
geously revised. I quite agree with your correspondent that the 
question of punctuality should be largely taken into consideration 
in awarding coal premiums, ¢ y., How much more coal would have 
been burnt on the Ist of September, 1894, if the Cornishman had 
taken her allotted 87 minutes instead of 94 to reach Swindon from 
Paddington? In your leading article you refer to the five minutes 
given to through expresses at Rugby being exceeded. My expe- 
rience is certainly the other way, for if there is one station where 








“@ ae "Or 


Ic 


f) 
ir 


- -+@® 


SS mewons oo 





THE ENGINEER. 


73 





Jan, 25, 1895. 





————— 


do tbe officials not think it obligatory to take the allotted 


not omy if the train is late try and pick upa minute or so by 
= station work, itis Rugby. 0 si sic omnes, Again, I know of 
= train which is given less than five minutes at Crewe. 


I cannot quite follow your remarks about the Edinburgh and 
(jlasgow service to and from London, but except during the tourist 
traffic pressure the punctuality of the West Coast day express, 
which is given only 8? hours to Glasgow and 84 hours to Edin- 
purgb, is absolutely remarkable, and even in times of pressure for 
it to be more than a quarter of an hour late at the end of the 
‘ourney is quite an exception, and that on a journey of fully 400 
miles at very ay express speed. Certain companies have un- 
doubtedly recently reconstructed their timetables in order to 
ensure punctuality under practically all conditions, and notably 
the South-Western, of which the following, from numerous 
examples, will suffice :—Waterloo, dep. 12.30, arr. Bournemouth 
East 2.57 in 1889 ; but in January, 1895, arr. 3.4. Bournemouth 
East, dep. 2.5, arr. Waterloo 4.35 in 1889 ; but in January, 1895, 
arr, 4.40—there being no extra stops in either case, Again, 
Waterloo, depart 3,0, Exeter arr. 6.46 some two years ago, 
stopping at Basingstoke, Andover, Salisbury, and Sherborne, now 
only at Salisbury and Sherborne ; and be it further noted that the 
three trains referred to were in their younger days worked by 
18in, by 24in. cylinder engines, while in their present ‘‘accele- 
rated ” form 19in. by 26in. cylinder engines with a higher steam 
pressure are the motive power, E. B, D. 

January 21st. 





Sin,—Will you allow me to add a word on the subject of Mr. 
Rous-Marten’s article which appeared in your issue of Dacem- 
ber 14th, 1894. I think I have never read an article on this 
subject which has interested me so much, or given meso much 
pleasure, and with which so many of my own experiences, in their 
measure, have so pleasantly agreed. 

First, I am practically familiar with several of the happy racing 
grounds from which Mr. Rous-Marten’s splendid instances of high 
speeds are quoted. About some of my own experiences, especially 
on one of the courses named, as well as on others, I should like to 
say a word; and about three facts in locomotive running which 
are very familiar to me, and which Mr. Rous-Marten brings out in 
very interesting promi in his inst of speeds, but which 
do not seem to be very generally known or accepted. First, that 
sometimes, when an engine appears to have reached her best 
speed, she may be coaxed into going still faster, not by giving her 
more steam, but by cutting it off at the expansion gear, not by the 
regulator. Second, that when an engine is oe fairly fast, say 
sixty miles an hour—and pulling—and is distinctly feeling all the 
little roughnesses of the road, on going into a higher speed she 
will settle down into a steady, almost gliding, motion, which is 
steadier the higher the speed. Of course this is with engine and 
road in high condition. Third, that top speeds, which apparently 
cannot be passed, have been done by engines of widely different 
proportions, and, contrary to what one would expect, the large 
single-wheel engine has n fully matched by the much smaller 
wheel, further handicapped by being coupled. 

A few years ago I had the opportunity of watching the running 
of some very fine specimens of 7ft. four-coupled bogie engines, 
with cylinders 19in, by 26in. These engines were intended to be run 
with a higher degree of cut-off than the sister engines with 
18in. cylinders, with a view to fuel economy, but at first it was 
difficult to get the drivers to see this. They feared that they 
would not be able to keep time if they linked up further than 
they were accustomed to, but under intelligent inspection some 
rather strange facts turned up. On the down grades especially 
the engines did make very sensibly better speeds by linking 
up, and I have note of one spell of four miles on which 
they easily saved twenty seconds. This may look little, but at 
high speeds five seconds per mile gained is a lot, and the same 
principle carried out wherever practicable in any degree means 
a solid gain on a run of, say, 70 miles or 100 miles. Travel- 
ling on the foot-plate of one of these engines on one occa- 
sion, I had just taken our speed as seventy-two miles per hour, 
when the driver crossed to my side to say, ‘' You see, sir, we could 
run a lot faster if we wanted ;” and so I am sure we could, but we 
had time well in hand and did not need. We had behind us at the 
time ten ordinary large Midland carriages. The engine was 
cutting off at 13 per cent., and the little steam coming from the 
chimney fell back in a thin filmy line, as if shaved off from the 
top of the chimney, and without a whisper of the ‘‘beat” being 
audible, even by stooping at the d fire-hole door; proof 
that there was no back pressure to hurt, yet the engine was sen- 
sibly pulling, and on the foot-plate it was so still that standing I 
could not only take my notes, but could easily make sketches 
requiring some delicacy, and, of course, the use of both hands. 
With such running and the pull on one felt perfectly safe. 

Next I have notes of another run, quite a contrast in most 
points, though the speeds and loads nearly agree, but in this case 
I have also the indicator cards. This was a run on an American 
line, over a splendid road bed, and nearly level. Again the 
engine was a four-coupled with leading bogie, but the drivers were 
only 5ft. 7}in. diameter, and.the cylinders, outside of course, 
being American, were 2lin. diameter, 22in. stroke, 

The load was about equal in weight, being three Pullman cars 
and two double bogie vans ; and the distance, 29:1 miles, run in 29 
minutes, entering the section over a very shaky arog at ten 
miles an hour, and finishing dead still atanother. In that distance 
was included a splendid spell of fourteen miles, covered in 11 min. 
20sec., or at an average of 75°5 miles per hour. This would not 
be so high for a spurt ; but over fourteen miles of level it meant 
work, as the indicator cards showed. The engine was cutting off 
at 34°7, and indicating 1250 indicated horse-power, with an average 
back pressure of 26:7 lb. ; and no mistake about the beat, which I 
have no doubt could be heard a mile away. It was a distinctly 
forced speed, and under the conditions—which were not favourable 
—all the engine could do ; but while in the former case the con- 
sumption was not over 26lb. per mile, in this it was double, In 
both cases the speeds were taken from a large, clear-faced stop 
watch, and in the former from the mile posts, and checked by an 
official list of times, distances, required speeds, and gradients, and 
in the latter with the assistance of the master mechanic of the 
— and the totals checked from the guard’s working time- 
ill. 








Now | venture to suggest that these two somewhat extreme cases, 
which I have selected out of many, bear upon the three points I 
began by naming as well as it is very well possible where the 
conditions are so ever varying. But I do not attempt to account 
for the anomaly which is so very prominent in Mr. Rous-Mar- 
ten’s instances of such very high speeds, that the large single- 
wheel engine is at least equalled in its speed by the much 
smaller wheel four-coupled. But why? On a future occasion I 
shall be glad to have another word on this part of the question ; 
meanwhile I commend it to our practical friends, But, in con- 
cluding, I should like to be allowed to remind your readers of 
two fast runs already noted in your paper, and which I think 
may take rank with the splendid performances recorded by Mr. 
Rous-Marten, 

_ In your issue of November 28th, 1880, you gave the conclud- 
ing trip of the North-Eastern train run in the great East and 
West Coast races, This run, on August 14th from Newcastle to 
Edinburgh — 1244 miles—was run off in 125 minutes by a 
Worsdel nd four. led 7ft. wheels and seven E.C.LS. 
carriages over gradients which you gave in the same issue, and 
which are pretty rough. In this continuous spin there must 
have been a lot of eighty miles per hour or more. 

_Again, in your issue of March 7th, 1890, you give the par- 
ticu.ars of an experimental run by a Worsdell compound single 
7ft. 74in, wheel, with a total load of 310°6 tons, over part of 
the same road. Highest speed, which was on a level, eighty- 





six miles per hour, and at which an indicator diagram is given, 
being one of a series rising from lower speeds, . JOY, 
January 21st. 





Sir,—It is obvious from the letters of your correspondents 
‘““W.5.,” p. 53, and Mr. Louis G. Meynall, p. 65, that these 
gentlemen have not considered the statements contained in my 
letter. Most certainly I have never stated anything about 
‘any general order for a sixty-mile-an-hour limit.” No one knows 
better than myself that no direct order of that kind exists or ever 
has been thought about. 

Your correspondents entirely misunderstand the position of the 
engine drivers in this matter, and it is in the interests of and at the 
request of the drivers that I brought the matter under notice. The 
drivers point out:—(1) That the working timetables have been so 
arranged that on no part of a journey is a train booked at sixty 
miles an hour. (2) That Rule 270 is in force to the effect that they 
must not run at a higher speed than booked, (3) That unless they 
run on parts of the line at seventy to seventy-five miles an hour 
they cannot keep time, Consequently the drivers are very 
naturally and very properly urging the companies to book the 
trains so that they can run to the speeds, and not, as now, having 
to take all the blame and risk if they run seventy-five miles an 
hour when the timebook only calls for sixty miles an hour. 

The drivers maintain that it is impossible to run only the speeds 
booked, obey Rule 270, and bring the train into the end of the 
journey at the booked time. _It is well-known that it is far safer 
to run at seventy-five miles an hour on a proper bit of road than 
at sixty miles an hour on other portions, 

Instead, therefore, of being booked to run at an impossible sixty 
miles an hour throughout, it would be far better to book a speed of 
seventy or seventy-five miles an hour in the good places, and not 
blame and fine the drivers as at present for so doing. 

The references to actual s 8 run given by “‘ W. 8.” and Mr. 
pet fy do not in the least bear upon this question of booked time ; 
and as to fast running, as stated by mein my book, I have travelled 
81°8 miles an hour both in England and America, 

Saxe Coburg House, Leicester, CLEMENT E. STRETTON, 

January 21st, 


Sir,—I am afraid many will disagree with Mr. Stretton’s letter 
in yours of the 18th, particularly his little table referring to the 
run of the 3.0 p.m, down express from St. Pancras ; it is no doubt 
very good in theory, but facts prove that it is not practicable. I 
have frequently stood at Cricklewood Station and taken the time 
made from St. Pancras by an express with a stop at Kentish Town, 
and it has never been under fourteen minutes, and it is for this 
reason that the train never attains some twenty-seven miles an 
hour, as specified by Mr. Stretton, between the terminus and 
Kentish Town, and what with invariable stoppages between these 
points, the trains never get away from Kentish Town until seven 
or eight minutes after leaving St. Pancras, and as Hendon is two 
miles past Cricklewood, it is obvious that they never reach that 

int until some eighteen minutes have elapsed—against Mr. 

tretton’s twelve ; consequently very high s is are subsequently 
attained. I can vouch that the old 10.35 tchman ran fifteen 
miles in thirteen minutes between Leagrave and Bedford, after 
‘*walking ” from St. Pancras to West End-lane, where we came to 
a dead stand. Will any servant of the Midland Railway write and 
confirm what I say about the run to Hendon? Perhaps Mr. Stretton 
will make accurate notes of the running of the 3.0 p.m. and com- 
pare it with his table. I am afraid these speed inspectors are 
failing in their duty. I cannot understand why the Midland Rail- 
way does not use its goods line at Sharnbrook for passenger traffic, 
where it bears off to the right and keeps on a lower level through 
a tunnel and joins the main line three or four miles farther on. 
It would only mean a similar arrangement to that at Hendon, 
where the goods line crosses from left to right. 

January 21st. F. G. W. 





Sir,—It would be interesting to know the source of Mr. W. B. 
Thompson’s information—it certainly cannot be from personal 
experience, or he would not have written the letter in THE ENGI- 
NEER of January llth. The information that I have gathered 
about the new North-Eastern engines is exactly opposite to that of 
Mr. Thompson. As to the Lancashire and Yorkshire engines, 
“J, A. P.” has already pointed out the errors. With regard to 
the Great Western engines, I should think that everybody—with 
the exception of Mr. Thompson—knows by this time that the 
bogies were added on account of there being too much weight on 
the drivers, and had nothing to do with the power of the engine, as 
Mr. Thompson seems to imply. It was the track, and not the 
locomotives, that necessitated the alteration. 

I hope Mr. Clement E. Stretton will reply to Mr. L. G. Meynall, 
and also produce the “‘documents” referred to, as I am sure that 
many others—as well as myself—are anxious to hear on which lines 
the inspectors referred to by Mr. Stretton are employed. 

Constitutional Club, London, Percy CALDECOTT, 

January 22nd. 





Sir,—In a letter to you Mr. W. B. Thompson remarks that, 
whatever may be the opinion of those at head-quarters, the N.E.R. 
drivers prefer the Tennant locomotives to the new 1620 class. I 
should very much like to hear how Mr. Thompson arrived at this 
view, as I think I have personal knowledge of the views of the 
men who run the main line expresses to the fullest possible extent, 
and I find them the opposite of what Mr. Thompson states, and 
this without hesitation. A man may with luck and good 
weather, &c., get a heavy East-coast express through in time with 
a Tennant, but it is hard and anxious work. 

Norman D, Macpona.p. 

15, Abercromby-place, Edinburgh, January 22nd. 


Sir,—Since writing you re the latest type of express engine on 
the Lancashire and Yorkshire Railway, I have been assured that 
no cylinders of less capacity than 18in. by 26in. have been fitted, 
and —— the boilers are fully capable of supplying all the steam 

uired. 
y information to the contrary was derived from a source which 
I believed to be unimpeachable, and I hasten to express regret 
that I should have unwittingly circulated an erroneous statement, 

January 16th, W. B. THompson, 





Si1r,—May I, as one who has done a good deal of timing on the 
Midland, be allowed to say that Mr. Rous-Marten’s times, as given 
in his article, are very true to the work done in everyday running 
—at least, so far as my experience goes. As there seems to be 
some truth in the detective movement, I will not give you 
any details, and will only say that in the two chief places where 
Mr. Rous-Marten differs much from booked speeds—i.c., in the 
Luton-Bedford and Wellingborough-Kettering timing, my own 
timings quite bear him out. Personally, I expect that every- 
one concerned is in reality very proud of such running, how- 
ever impolitic it may be to say so. A, WARBURTON, 

19, Jevington-gardens, Eastbourne, 

January 23rd, 


SHOULD CHIMNEYS ROCK. 


Six,—Referring to the notice in your paper of last week, re 
rocking of chimney shafts, I beg to make a few remarks thereon 
if not taking up too much of your valuable space. Having had 
a fair experience in the designing and building of chimneys, I 
venture to state that the leas they rock the better, or in other 
words, build them in such a manner that they will not doso. If 
rocking takes place at all there must be a separation of the joints, 
when it is not an elastic body. Taking this as being correct, the 








more a chimney is exposed to wind pressure the greater the batter 


should be. There is another important point, viz., the expansion 
of the interior when exposed to high temperatures, this being 
sufficient in some cases to lift the whole chimney, thereby remov- 
ing the weight from the joints on the outside, which reduces the 
stability and would cause additional rocking at the time of a 
strong wind blowing. To obviate this in the last chimney erected 
by me—where the heat varies a good deal—I made provision to 
admit cold air at pleasure at ground level. On one occasion this 
was omitted, when subjected to high temperatures I noticed the 
outer portion of the chimney lifted at one of the joints all round 
about 2ft. from the ground—about ;4in.; in a short time after 
opening the door for the admission of cold air it sat down again 
to its normal position. The only effective way to guard against 
this would be to build an inner chimney, independent to an outer 
one, with sufficient ae separating them for the constant supply 
of cold air to pass between to keep the outer one cold. This 
arrangement would also prevent the gases crumbling the mortar 
in the outer or permanent structure, which is often the case with 
certain lime, To build chimneys in the above manner would be 
more costly, but no doubt would prevent such deplorable acci- 
dents as referred to, at the same time not to lose sight of the 
stability of the chimney to resist wind pressure. 

About forty years ago ——— built a chimney—to the plans 
of an architect—perpendicular outside, but it was blown down about 
eight years afterwards. About the same time and in the same 
city he erected one from his own designing, which, I believe, is 
standing to the present day. He warned the architect against 
building it in the manner mentioned. I just merely mention 
these two facts to show the stability of one against the other. 

The chimney I refer to with the arrangement for admitting 
cold air is 115ft. — from the surface, square in section, 11ft. square 
at ground level, battering from that point ,;in. to 1ft., perpen- 
dicular for 60ft. inside, with a cavity separating outer wall, 
but midfeathers joining the inner one at various points; the 
flue is 4ft. square at bottom and 4ft, 3in. at top. 

Referring to the stack that fell with the 20ft. added, I would 
consider it dangerous practice to add that amount if the chimney 
were not designed in the first instance to receive it. If properly 
designed for a given height, it would not be safe to put on the top 
of existing reduced brickwork the number of feet mentioned. 

Dublin, January 15th. W. Coorer, 


Sir,—In your remarks in last week’s issue, on Chimney Shafts, 
you ask the above question. I do not pretend to throw any par- 
ticular light on the subject, but may perhaps be allowed to submit 
some observations. As all structures yield more or less to force 
applied, it is evident that chimney shafts cannot be exempt, and 
that even with the best some movement must be expected ; but the 
popular idea of a chimney’s safety being evidenced by its rocking 
is quite another matter, as the swaying thus suggested—apparent 
to the ordinary observer—must be considerable, and probably 
occurs only in stacks very talland slender. Asacondition—or even 
a suggestion of safety—it is, I venture to say, untenable ; though 
a stack which can be said to ‘“‘sway” may be safe, the chances are 
mucb against it. In one sense possibly the common belief may 
have a germ of truth, as the ability to rock appreciably without 
falling presupposes first-class material and workmanship— two 
conditions favourable to security, though perhaps accompanied by 
a very narrow margin of safety. 

If we conceive a chimney stack deflected to a considerable degree 
by a wind blast of short duration, it will—the force having ceased 
to act—sway to and fro with a gradually decreasing range ; but if 
before coming to rest it is struck by another gust on beginning to 
travel in the wind’s direction—it may then rock for the last time. 
On the other hand, a stack of less flexibility but perhaps no greater 
stability, coming more quickly to rest might escape destruction. 

Derby, January 12th. W. H. THORPE, 





LABOUR AND LUXURIES. 


Sir,—In answer to one of your correspondents, I would say that 
Mr. Fliirscheim, who is an economist of the first order, is perfectly 
well aware that land is limited in quantity. 

The injury done to labour by the investment of savings in land in- 
stead of being used for the purchase of commodities—whether neces- 
saries or luxuries—does not arise from these savings being laid out 
in newly created land, but in land which formerly belonged to 
those who used it, but afterwards to those who merely draw rent 
from it; this rent, again, not being spent in labour products, but 
largely in the further acquisition of tribute rights. Hence the 
constant necessity for larger annexations of savage countries, in 
order that the annually increasing accumulations of capitalists, 
amounting in the aggregate to some 2000 millions yearly, may find - 
an outlet. E. A, PHIPsON, 

January 21st, 





Sir,—I certainly have no desire to make a digression on bimetal- 
lism under this heading; still, I trust you will permit me to 
challenge ‘‘W. A. S. B,’s” statement, as now corrected, that 
‘* gold is the most stable of values.” 

This is absolutely contrary to well-established facts, gold having 
risen in value over 60 per cent. in the last twenty years, taking as 
a standard of comparison the average prices of all the most im- 
portant commodities. Silver, on the other hand, has followed 
most faithfully the variations of said averages, thus proving itself 
to be of far more ‘‘ stable value.” H. L. 

January 19th. 





Sir,—I did not intend to write another word on this subject, but 
“W. R. L,’s” letter compels me to point out that the ‘‘ logical con- 
clusion ” which he draws has nothing to do with my statements. 
I have not attempted to consider the political economy of a crowd 
of lunatics or idiots employed in digging holes and filling them up 
again until famine fell on them, but that of sensible men carrying on 
the ordinary avocations of life, and for such I repeat that that 
gold is best spent that gives most employment. p fp = 

January 22nd. 





TRANSMISSION OF HEATING GAS OVER LONG DISTANCES. 


Srr,—Some three or four years ago I remember to have read in 
one of the technical organs a description of a daring scheme for 
delivering heating and lighting gas from the coalfields in the 
North of England, generated near the pits and conveyed under 
pressure — produced by powerful compression pumps — to the 
London metropolis to supply the existing companies. It may 
interest your readers to know that a somewhat similar project has 
been carried out in the United States. In this case the gas is the 
natural product, but by means of pumps the pressure at the wells 
is raised from 3151b. to 600lb, The gas at this pressure is con- 
veyed from Greentown to Chicago—some 115 miles distance. Two 
8in. diameter mains of wrought iron convey 700,000 cubic feet of 

r hour, or some sixteeen to seventeen millions in 24 hours. 
It is said that the loss of pressure in three days equalled only 1 per 
cent. It is clear from this that the pena a of the English 
scheme is beyond doubt, and is well worth the attention of the 
London gas companies. EcoNoMY. 
London, January 19th. 





QUICK LOCOMOTIVE BUILDING. 


Siz,—In reply to your correspondent ‘ Erector,” we beg to say 
that the third engine for the Conde d’Eu Railway Company was 
completed and tried in steam on the 7th of August, but as there was 
no special pressure for this engine, and to suit shipping arrange- 
ments, it was despatched from here on the 12th instant, 

THE HunsLet ENGINE COMPANY. 

Leeds, January 21st. JAMES CAMPBELL, Partner. 








(For continwation of Letters see page 84) 
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BRANDTS HYDRAULIC ROCK DRILLS AT THE SIMPLON TUNNEL 


MESSRS. SULZER BROTHERS, WINTERTHUR, ENGINEERS 


: Fic.4. 
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HORIZONTAL SECTION THROUGH MOTORS. 
FIG.4 


BRANDT’S ROCK DRILLS. With the experience gained in these two contracts, Mr. A. 
| Brandt has made several modifications to the drill, and 
ENGLISH engineers, whether engaged in mining or tunnel | Messrs. Brandt and Brandau expect when the Simplon 
construction, generally consider the percussive preferable to | Tunnel works are in full swing, that the rate of progress will 
the rotary system for drilling in hard rock, and usually | be even greater than anything they have yet attained. 
adopt compressed air as their motive power. It will, there- In the illustrations, Fig. 1 shows an elevation of the type 
fore, perhaps surprise many of the readers of THE ENGINEER | which has been definitely adopted for the Simplon Tunnel 
to see in the Simplon Tunnel Report that Mesers. Brandt | excavation, and which was tried last year in the presence of 
and Brandau, who have taken the contract for this great | the consulting engineers, at the works of the makers, Messrs. 
work, and who have already had considerable experience in | Sulzer Brothers, of Winterthur. Fig. 2 is a plan of the 
tunnel making, have decided that they can pierce the rock | same; Fig. 3 a longitudinal section through the drill cylinder, 
which they expect to meet, more quickly, as well as more | showing one of the hydraulic motors in elevation; Fig. 4 a 
cheaply, with rotary drills than with percussive; and that | horizontal section through the motors, and Fig. 5 two drills 
they consider that hydraulic power will be more advan- | at work. 
tageous than compressed air. In Figs. 3 and 4, the post or column on which the drills are 
Drills on the same principle were used by this firm on the | carried is shown at W. They can slide along this or be 
west side of the Arlberg Tunnel in 1883, In this, the average | turned to any angle, and are then fixed in position by the 
daily rate of progress was 18ft.43in. In 1887-88 they drove | clamp V. The fixed plunger S! stands on S, which is the 
two tunnels by means of these drills, one at Mansfeld, in | base of the machine. On this plunger slides the cylinder L, 
Germany, and the other at Suram, in the Caucasus, the | which through the rod N presses the drill O against the rock 
former being four miles long, the latter about two and a-half. | which is being bored. Twin hydraulic motors C and D, 
In both tunnels the average daily rate of progress was | working up to 25-horse power, are fixed by screws to the base 





19ft. 8in., though in the latter tha average was considerably |S. The pistons of these motors E drive two cranks, set at | 


greater as it approached completion, and in June, 1888, it | right angles to one another, which turn the same shaft, on 
was 25ft. 5in., the rock being limestone and conglomerate. ' which there is the worm P. This turns the worm-wheel Q, 
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which rotates the cylinder R ; and R is connected by grooves 
and feathers with the pressure cylinder L, so that by its 
means, & rotary motion is given to the rod N and the drill 0, 
which makes from six to ten revolutions per minute. 

The cylinder L, and consequently the drill, can be moved 
forward 2ft. 24in., until it assumes the position shown by 
dotted lines in Figs. 1 and 2. It is then moved back, and N, 
which consists of a series of pieces, connected by very quick- 
running screws, is lengthened. These pieces, as well as 
the drills, are made of drill steel 2gin. diameter, with a {in. 
hole running through the centre, to allow water to pass to the 
end of the drill. This is widened out to 23in. diameter, and 
has three well-hardened saw-shaped teeth. When blunted, 
the drills are partly ground and partly milled. The column 
W, which serves as support for one or more drilling machines, 
consists of a cylindrical tube, which by hydraulic pressure 1s 
very firmly fixed between the sides of the heading. With this 

| object, there is a differential plunger with a piston at the open 
end of the tube. By means of a two-way cock the pressure- 
| water can be made to force the plunger either in or out, 
so that the column can be securely fixed or loosened 
immediately. ‘ 
To work the machine, the column is first secured in posi- 
| tion, the drills are then placed as may be desired, being 
| turned by means of the universal joint in their base, and they 











\\ 


op 


— ere of oe HOI 








THE ENGINEER. 


75 








THE BRANDT ROCK DRILL AT WORK 





are then clamped to the column by V. The movable’ end of 
the pressure main is then connected to A, and the motors 
started by means of the valve B. By partially closing this 
valve, the speed of the motors may be regulated as desired. 
On the top is a two-way cock for moving the pressure cylinder 
L, and consequently the drill, backwards and forwards, and 
there is also a regulator valve for regulating the pressure of 
the water from the main, so that the pressure on the drill 
may be increased or diminished according to the hardness of 
the rock. When this has been set, the advance of the drill 
is automatic. 

The water which has served to drive the motors can still be 
used to wash out the bore-hole, as it can be passed through 
the tube H into the hollow rod and the drill, where it serves 
to keep the teeth from being clogged by powdered stone, 
which it washes out through the space between the rod and 
the sides of the bore-hole. The supply of this water is regu- 
lated by the cock G, and all that is superfluous passes out 
through a hose, which conveys it to the drain. The working 
pressure varies from 375 lb. to 1500 lb. on the square inch. 

The makers claim that as the rotary drill has fewer moving 
parts than the percussive it is less likely to get out of order, 
and that this advantage is increased by the fact of the move- 
ment being steadier, and free from sudden jerks. Whilst 
granting this, it is not so evident that with the Brandt drill 
all the advantages are on one side. Air mains are 
cheaper to construct and to maintain than water mains, and 
when & little air escapes it causes less inconvenience. The 
spent water from the hydraulic motors at the Simplon Tunnel 
flows out without assistance, but in the case of a mine it 
would all have to be pumped tothe surface. Besides this, all 
the air from compressed air drills is useful in assisting 
the ventilation of the mine or heading; but when hydraulic 
motors are used the corresponding quantity of air has to be 
supplied by fans. It is true that at Simplon the supply of 
water is almost unlimited, and that is probably the reason 
why the consulting engineers have agreed with the contractors 
that the system they propose is the most suitable. 








AMERICAN PUMPS. 


WE here illustrate two types of pumps recently brought to 
our notice, the design and efficiency of which should com- 
mend them for general service. They both hail from America, 





Fig 1 





~e i 


Fig. 1 being a standard triplex pump made by the Goulds | 
Manufacturing Co., for pumping against heads of 300ft. or 
equivalent pressures. It is very compact and strongly built, 
and particular attention appears to have been paid to working 


parts, notably the big ends, which are of an unusually good 
design for pumps of this class. The valves are rubber discs 
with bronze trimmings and seats, and can, if the pump is to 
be used for hot water, be replaced by metal valves. The 
plungers are outside packed and have waterseal. This pump, 
we are told, is made in thirteen sizes. 

Fig. 2 shows one of the well-known Smith-Vaile pumps, 
being in principle an ordinary duplex pump. Its distinctive 
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open Pacific off the mouth of the Columbia River. Captain 
Kempft’s report says in part as follows :—The shipat sea in the heavy 
weather behaved beautifully, and her behaviour in running before 
a breaking sea while entering a river was admirable. The Monterey 
is, without doubt, one of the best, if not the best, sea boats in the 
service. It might be mentioned, that the bar was so rough that 
the regular steamer for San Francisco did not go to rea; and as 
there was no pilot outside the bar, I carried the ship in myself. 
The only damage was from the sea washing over the stern, which 
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Fig. 2—SMITH AND VAILE DUPLEX PUMP 


feature, however, lies in the removable cylinders, which can be | 
replaced when worn outor broken in much the same way as | 
a liner. The valves are of large area to allow of quick | 
running, so that the pump can be very effective for fire | 
purposes, as an extra pipe from the boiler to the low-pressure | 
cylinders can be used in case of emergency. The agent in 

this country for these pumps is Mr. F. Nell, 97, Queen | 
Victoria-street, E.C. 








THE SEA-GOING EFFICIENCY OF Monitors, — An interesting | 
statement as to the sea-going qualities of the new double-turret 
monitors has been made to the Navy Department by Captain 
Kempff, of the Monterey, in a report regarding the behaviour of 
his vessel in astorm at one of the most dangerous points on the | 
Pacific Coast. On the Monterey’s recent voyage from New- | 
Whatcom., Wash., to Astoria, Ore., extremely rough weather was 
encountered, and the ship was compelled to lie all night in the | 


carried away and smashed up the wooden cover of the after-hatch 
leading into the officers’ quarters. It is well understocd in naval 
circles that the famous argument of a great shipbuilder before 
Congress some years ago in favour of big battleships, in which he 
said, ‘* You can’t expect to get as much fight out of 2,000,000 dols. 
as out of 5,000,000 dols.,” was particularly directed against the policy 
of building such vessels as the Miantonomoh and the Monterey, 
which on account of their low free-board, it was said, would be 


| practically useless for other purposes than harbour defence. It 


has always been a favourite theory that the big monitors were un- 
seaworthy ; that their guns could not be effectively fired except 
in smooth inland waters, and that the United States must rely for 
offensive and defensive purposes upon huge battleships, which 
alone could go to sea in all weathers. But battleships cost 
5,000,000 dols., while vessels of the Miantonomoh and Monterey 
class can be completed at less than half that price and maintained 
in commission for a comparatively insignificant sum. Naval officers 
who have opposed the theory of the inferiority of the modern mon- 
itors are gratified with the report of the Monterey’s gocd conduct. 
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RAILWAY MATTERS. 
A LicuT railway is in contemplation at Barnstaple. 


Tue remaining length of the Godhra Rutlam State 
Railway from Dohad to Rutlam, India, a distance of 704 miles, has 
been opened for traffic, also the Wantho Nankan section of the 
Mir Valley State Railway, a length of 17 miles. 


Tue cost of repairing the damages caused by the late 
monsoon floods on the Bombay, Baroda, and Central India Rail- 
way is, according to Indian Engineering, estimated at half a lakh 
of rupees, excluding the cost of special works which have been 
rendered necessary, such as the reconstruction of the Dhadar 
Bridge. 

TE plateway scheme which was advocated for com- 
munication between Manchester, Liverpool, and several other 
places round Manchester in 1881, is again receiving attention, 
this time in Liverpool. All the Liverpool papers of the 24th inst. 
contain a communication from Mr. W.. B, Forwood commending 
the project. 


Tue traffic earnings on Cape Government Railways for 
the month of October last were £247,602, an increase of £27,755, or 
12°63 per cent. over those of October, 1893. For the ten months 
ending October the total traffic earnings were £2,240,643, an 
increase of £157,259, or 7°56 per cent, over those of the correspond- 
ing period in 1893, 

Ten million francs, promised by the Belgian Govern- 
ment towards the completion of the Congo Railway, will carry 
the line on to the 175th kilometre. In November the line had 
been laid as far as Lufu, a distance of 80kiloms., and the ground 
has been prepared for a distance of 8kiloms. more. Belgium has 
the right of purchasing the concession during the period of con- 
struction, or during the first five years of the working of the line. 


WE read that three labourers have been recently each 
sentenced to six months’ imprisonment for a wilful attempt to 
wreck an express train on the Great Eastern Railway line near 
Felixstowe. Wecan only marvel at the incapacity to gauge the 
extreme heinousness of their crime which the judge who passed 
this sentence displays, or at the restrictions imposed by the penal 
code, and we should be glad to see a more liberal use of the ‘‘cat” 
on offenders of this class. 


Tue Victoria Tunnel in Liverpool is to be improved at 
that part which leads from the Waterloo Dock goods station of the 
L. and N.W. Railway to their Edge Hill station, a length of 
2 miles 27 chains, so that it may be utilised for the conveyance of 
passengers who land from Atlantic liners at the new jetty to be 
erected at the north end of the Prince’s landing-stage. The 
existing line will probably have to be sunk a little in order to admit 
the high passenger carriages now in use. 


As it has been decided by the military authorities that 
it is essential that the floors of railway wagons adapted for 
military purposes should be constructed entirely of wood, orders 
have been issued to Railway Administrations in India that, in all 
cases where iron floors have already been provided in such wagons, 
they should be covered with wooden battens, which should be 
fixed permanently, the narrow spaces between being filled with sand 
when the wagons are actually used for the carriage of horses or 
other animals, 


Amone the Bills deposited at the Private Bill Office 
are proposals for the construction of new lines of railway from 
Bromley to Hayes and Farnborough, and from Maidstone to 
Tenterden. Both lines are to be carried out by independent 
companies incorporated for that purpose, the former with a 
capital of £90,000 and £30,000 borrowing powers, and the latter 
with a capital of £390,000 and £130,000 borrowing powers. The 
length of the Tenterden lines is about twenty-five miles, and it is 
proposed to form junctions with the Chatham and Dover line at 
Maidstone, and with the South-Eastern at Headcorn. The 
Contract Journal says that both companies include in their Bills 
power to enter into working agreements with the Chatham and 
Dover and South-Eastern companies. 


Tue railway system of the island of Yezo, Japan, is 
strictly subordinated to the development of the coal-mines in the 
valley of the Ishikari River, both being owned by the same com- 
pany, which possesses a Government guarantee of 5 per cent. per 
annum upon its nominal capital of £845,000. The first section of 
the line, that from Otaru to Poronai, 56 miles in length, was 
opened in 1883, In July, 1892, the line from Sapporo to Muroran, 
108 miles in length, was opened, the cost of constructign being 
£432,000. Only one train a day runs each way, the time of 
making the journey being over six hours. In 1893, the first com- 
plete year of working, the passengers carried on both sections of 
the line were 375,863, and the amount of fares paid by them 
£14,295. Coal carried amounted to 344,109 tons, and its freight 
t2 £21,949, General goods reached 114,922 tons, and their freight 
£17,624, 


A ReEcorD of train accidents in the United States in 
November includes 59 collisions, 84 derailments, and three other 
accidents, a total of 146 accidents, in which 22 persons were killed 
and 66 injured. These accidents are classified by the Railroad 
Gazette as follows :—Collisions: Trains breaking in two, 10; mis- 
placed switch, 4; failure to give or observe signal, 9; Mistake in 
giving or understanding orders, 4; miscellaneous, 13; unexplained, 
19; total, 59. Derailments: Broken rail, 1; loose or spread rail, 3; 
defective bridge, 2; broken switch rod, 1; defective frog, 2; broken 
wheel, 2; broken axle, 7; broken truck, 4; fallen brakebeam, 1; 
failure of drawbar, 5; broken car, 1; misplaced switch, 4; derail- 
ing switch, 1; bad loading, 1; track repairers, 3; animals on track, 
6; malicious obstruction, 4 ; accidental obstruction, 3; unexplained, 
38; total, 84. Other accidents: Cars burned while running, 1; 
various breakages of rolling stock, 2—3 ; total number of accidents, 
146, Unexplained derailments are thus 39 per cent. of all the 
derailments, which are 57 per cent, of the whole of all kinds, 


Tue length of railways in the island of Ceylon is 
2314 miles, forty miles having been added during the past year, and 
the traffic yields a profit of 4:5 per cent. on the original outlay. 
According to Kuhlow’s German Trade Review, this comprises un- 
favourably with 6°4 per cent. in the previous year. The cause is 
that the receipts have not grown to the same extent as the 
mileage, although this may beimproved. The sea-side line recently 
opened is not yet paying expenses, but there will be a great ex- 
tension of traffic when it gets to Galle, its objection point. The 
receipts from passengers make up only one-third of the total. 
This is about the same as in India, while in Britain the ratio, in- 
stead of being 1 to 2 of goods, is 1 to 1°14 of goods, and in the 
States 1 to 1°28. It isa case of less goods traffic rather than of 
greater tendency to travel. The total of goods carried comes to 
294,383 tons, in addition to 20,332 live stock. The average distance 
travelled was 72°5 miles, which would indicate that a very | 
proportion of the goods were conveyed long distances. It would 
surprise most people, however, to know that the average “haul” 
in the comparatively small island is close upon the average in the 
United States, with its 3000 miles of breadth of land. There the 
‘*haul” is about 119 miles. Very few passengers are booked 
through to India, and here it may be said that the long-spoken-of 
bridge across the straits connecting the island with the mainland 
seems as far from realisation as ever, for we note from official 
correspondence just published that owing to the necessity of 
altering the gauges in the approach railways in the south of India, 
the cost would be increased from 24 to 4 millions sterling, and that 
the traffic estimates of the Public Works Department do not en- 
courage the prospect of more than al per cent, return on this 
capit al cost, 








NOTES AND MEMORANDA. 


Gotp bearing quartz has been discovered in the Isle 
of Man by some workmen while engaged in sinking and driving for 
plumbago near the Douglas foreshore, 


THE world’s mileage of telegraph lines is 1,602,543, of 
which 545,625 miles are in America, 380,278 in Europe, 67,481 in 
Asia, 21,562 in Africa, and 47,535 in Australia. 


Tue flame of a 16-candle Argand burner should have a 
height of 2°6in. This height depends on the constituents of the gas, 
hydrogen under the conditions giving ‘985in., carbon monoxide 
2°206in., and methane 4‘25in, 


Ar the Massachusetts Institute of Technology, Boston, 
there isa torsion testing machine capable of weighing twisting 
moments necessary to twist off iron up to 3in, diameter, 
of lengths varying from lft. to 8ft. 


THE mean death rate for the week ending 19th inst. of 
the thirty-three great towns of Eagland and Wales corresponded 
to an annual rate of 21°7 per 1000, the highest being that of Bir- 
mingham, viz., 27‘9, and the lowest that of Cardiff, viz , 144. 


AccorDINnG to a study of the different varieties of 
graphite, by M. Henri Moissan, any variety of carbon may be 
converted into graphite by sufficiently raising the temperature. 
This graphite may be amorphous or crystalline. Its specific 
gravity varies from 2°10 to 2:25. Its ignition point in oxygen is 
about 660deg. Itsstability, as evidenced by its resistance to trans- 
formation into graphitic acid, depends on the temperature to 
which it has been raised. 


THE newly-discovered gas is to be the subject of a 
di ion at a ting of the Royal Society on January 31st, 
when Lord Rayleigh and Professor Ramsay <i ponent their paper. 
This will be the first meeting under a resolution of the Council of 
the Society passed last session, whereby certain meetings, not 
more than four in number, are to be devoted every year, each to 
the hearing and consideration of some one important communica- 
tion, or to the discussion of some important topic. 


At a recent meeting of the Paris Academy of Sciences 
a paper entitled ‘‘ A Study of Graphites from Iron” was read by 
M. Henri Moissan. At the ordinary pressure the graphite is 
purer when formed at a higher temperature. The graphite pro- 
duced at the highest temperature is the most stable in presence of 
nitric acid and potassium chlorate. Under pressure the crystals 
and masses of graphite appear to have suffered incipient fusion. 
During the solution of the cast iron by acids, hydroxy compounds 
are _—— which resist a dull red beat, but burn like the graphite 
itself, 


At a recent meeting of the Berlin Physical Society, 
Prof. H. W. Vogel spoke on the perception of colours, and demon- 
strated the various effects which monochromatic illumination has 
on a series of pigments. The effect of two coloured lights on the 
several pigments was specially interesting. Thus, for instance, 
red or yellow squares illuminated by yellow and red light ms pre 
to be white and grey ; under yellow and blue they appeared to be 
red, and in yellow and green lights they appeared the same as 
when illuminated by white light. 


A new building material is coming into use in America. 
It is made of iin. strips of wood from jin, to ljin. wide, placed 
between two sheets of atoll strawboard, and united with common 
cement under a heavy pressure. It is called compo-board, and its 
strength compared with its weight is said tobe marvellous. The 
ends of an 18ft. board can be brought together without breaking 
or warping it. When papered the finish is as fine as upon any 

lastered wall. The Building and Engineering Journal says that 
its cost is not more than that of first-class plastering ; that it forms 
an absolutely air-tight wall, stiffens a building, and is quickly put 
on, and produces no dampness, and forms a more solid, cleaner, 
warmer, and drier wall at no more expense than the customary 
way. 

In a furnace with stationary hearth erected at Anzin, 
to produce steel of extra welding quality for tube manufacture 
the bricks for the burners and roof are made of magnesite, and 
special precautions are taken to prevent the accumulation of dust 
in the chequer work, by having straight passages without any pro- 
jections, e chief feature of the process is the injection of cold 
air through the sides or roof, as a as the usual blast into the 
furnace to the extent of 5 to 15 per cent. of the weight of the air 
necessary for the complete combustion of the gas, The air jets are 
directed on to the metal bath by the use of inclined tuyeres, to lay 
bare the metal and to remove the glassy layer of slag or cinder 
from its surface, so as to facilitate oxidation. The air jets like- 
wise cause an intimate mixture of the hot air and gas as they enter 
the hearth, and by so doing raise the temperature of the flame 
and direct it on to the surface of the metallic bath. The final result 
of the combustion being only slightly modified. 


Proressor Si1tvanus P. THompson, F.R.S., lecturing on 
the arc lamp at the Society of Arts on Monday night last, said 
that most of the total light of an arc lamp is given off from the 
crater, less than 10 per cent. coming from the peak. The crater 
may be regarded as a flat self-luminous area. If it could be seen 
in such a way that the peak never came between it and the eye, 
it would give the greatest light when looked at perpendicularly, 
and the least when the line of vision was horizontal with its sur- 
face. But the shadow of the peak has to be reckoned with, and it 
is found that the light given off is directly proportional to the 
area of crater actually exposed to view, being greatest at an angle 
of 40 deg. or 50 deg. In the middle of the crater there may some- 
times be discovered with the unaided eye a nebulous patch, rather 
whiter than the rest, which seems to be in motion. By the use of 
appropriate artificial means this patch may be seen as a comma- 
shaped object which rotates round the crater at very varying 
speeds and not always in the same direction. It is a question 
whether this is a true physical rotation of the flame or only an 
optical effect. 


Certain obscure phenomena connected with the 
mingling of two masses of liquid are, according to Nature, dealt 
with by Herr E, Kaiser in the current number of Wiedemann’s 
Annalen, Two soap bubbles or two jets of water when brought 
into immediate juxtaposition will not always mingle at once, and 
sometimes they will not doso at all. Impurities in the water or 
soap solution will encourage fusion, and so will a difference of 
potential. Whether the influence of the latter may be explained 
on the supposition of sparks breaking down the intervening layer 
of air, is a question which has been answered in the affirmative. 
But Herr Kaiser’s experiments tend to show that in reality the 
difference of potential simply increases the pressure on the inter- 
vening air, and forces it out at the side, thus diminishing the 
distance between the two surfaces down to the radius of molecular 
action. He suspended a circular film of Terquem’s sugar soap 
solution in a wire ring by a delicate spring balance, and brought a 
bubble to bear against itfrom below. The film and bubble were 
placed in electric connection through their supports, and differences 
of potential due to 1, 2, 3 and more Daniells were subsequently 
introduced. With the films investigated, the time necessary for 
fusion was about 3-2 seconds with no difference of potential, 
14 seconds with one Daniell, and 0°4 with two. ith more 
Daniells fusion took place instantly, and tha films burst in most 
cases. The pressure was 1016 gr. The displacement of air from 
between the films was studied by the aid of the Newton’s rings 
formed between them. The rings widened out, rapidly at first, 
then more slowly, and the mingling was heralded by the appear- 
ance of the grey-blue of the first order. A difference of potential 
simply accelerated this process, 
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MISCELLANEA. 


Tue French torpedo-boat Zouave on a second tr 
broke a connecting-rod, and was taken back to the —_ trial 


A RIVER gunboat constructed for Madagas 
recently launched at St. Denis on the Seine, Thtee ll 
on the stocks, and one is to be completed by March 15th, . 


Ir is stated that the Aquidaban—now 24 de Maio 
torpedoed by the Gustavo Sampaio during the Brazilian naval 
revolt, is coming to Toulon to undergo important alterations. " 


ARRANGEMENTS have been made between the 
County Council and the Corporation of Kingston for the 
of a technical institute in St. James’s-road, Kingston, 
ing is estimated to cost about £4000. 


THE preliminary trial of the torpedo-boat destroyer 
Banshee has been carried out at Birkenhead, a speed of Over 
29 knots beingobtained. The boat and its machinery have been 
constructed by Messrs, Laird Brothers, of Birkenhead, 


Tue Administration of the German Navy has entirely 
forbidden the use of wood in the construction and equipment of 
war vessels, not excepting even the furniture. This order is dye 
to the fact that in the battle in the estuary of the Yalu all the 
= ships of war here engaged was at once set fire to by 

e shells, 


Messrs. Larrp Broruers, Birkenhead, have received 
permission from the Admiralty to carry out the official speed trials 
of the torpedo-boat destroyers Banshee and Contest at the Skel. 
morlie measured mile, on the Clyde, the contractors being of 
opinion that on account of the protection from strong winds this 
is the best measured mile course around the United Kingdom, 


WE regret to read that a serious fire broke out on 
Tuesday in the works of Messrs, Craven Brothers, of Manchester. 
Employés of the Lancashire and Yorkshire Railway Company 
rendered valuable service in quelling the outbreak, and in about 
two hours the greater part of the firemen were withdrawn. The 
damage by the fire, however, turned out to be very considerable, 


Ir is stated that the Admiralty have ordered 120 
course-indicators, the invention of Prince Louis of Battenburg, 
The instrument is to be issued to all flagships and battleships and to 
cruisers commanded by captains, and to such vessels commanded by 
commanders as the Commander-in-Chief in the Mediterranean and 
the Admiral commanding the Channel Squadron may wish in their 
respective squadrons, 

A sHart 1653ft. deep and 17ft. by 64ft. in cross section 
was recently sunk at the New Primrose mine in the Witwater- 
shed district, South Africa, by three white miners using Ingersoll. 
Sergeant drills in thirty-one days. The skips held about 15 cubic 
feet, or three-fourths of a ton, the total amount of rock removed 
being about 1975 tons. The total cost of the work was about 
25°40 dols, per foot of depth. 


Tue Peninsular and Oriental Company have entered 
into contracts with Messrs, Harland and Wolff and Messrs, (‘aird 
and Co. respectively for the construction of two steamships of 
upwards of 7500 tons, and proportionate horse-power of the 
Caledonia and ee type. Including these two vessels, the 
P, and O. Company have under construction at the present 
moment upwards of 50,000 tons of new steam shipping. 


A SEWERAGE scheme for Newcastle-on-Tyne comprises 
the laying of ten and a-half miles of 24in., 18in., 15in., 12in., and 
Yin. pipe sewers, At the head of each sewer there will be placed an 
automatic flushing tank, with capacity of from 700 to 1000 gallons, 
and penstocks in holes for impounding the sewage. (iood 
gradients can be naturally obtained throughout. The cost of the 
main sewerage works is estimated at £9000, and that of the dis- 
posal works £2000. The engineer is Mr. D. Balfour, M. Inst. C.E. 


As it has often been the case that the water-tight doors 
of H.M. ships have been designed apparently without the slightest 
consideration for the men, stokers in particular, it is a matter of 
relief to find that the Admiralty in approving the designs of the 
Talbot class of vessel have bestowed unusual attention to this all- 
important question. One improvement noticeable is, that the coal 
bunker doors on the protective deck can be opened or closed by 
sliding them horizontally instead of working them by hinges, and 
another, that all sliding doors within bunkers are to be fitted with 
a casing on both sides, in order that the stokers may be able to 
work them as easily when the bunkers are full of coal as when they 
are empty. 

THERE is in use at Devonport Dockyard an electric 
drilling machine—at present drilling the holes in the bottom plates 
of H.M.S. Talbot. It fastens itself to the ship by means of an 
electro-magnet, the circuit of which is comple’ through the 
plate being drilled. By the time this machine has done all its 
work H.M.S. Talbot will be a powerful magnet. We cannot 
restrain a smile on reading of this machine when we remember the 
objections raised to the use of magnetic candles in warship 
building on the score of ‘‘ contamination,” or, in other words, 
permanent magnetisation of the plates. It seems to us now that 
the difficulty then feared as regards the compasses will now be 
increased tenfold. 


Tue difficulties which the contractors for the new docks 
at, Portsmouth Dockyard labourunder do not diminish with time, 
and their efforts to confine the water to the repairing basin have so 
far proved unavailing. Time after time they have strengthened the 
coffer dam, and just when there seemed a chance of clearing the 
site of the docks of the percolations of years, the water-mark has 
gone up again. The Naval und Military Record says the latest 
leak has been found to take place under the coffer dam, and this 
is now being filled up with bags of sand and the foundations are 
being cemented. But as far as past experience goes the leaks 
seem to be invincible, and as fast as they are checked in one place 
they appear in another. 


Ir is stated that the submarine vessel the Gustave 
Zédé has been subjected to a number of experimental trips, which 
have resulted very satisfactorily. This success may possibly be 
due in some measure to the numerous alterations which the craft 
has undergone, with the view of adapting her more specially to 
the work she has todo. She is now, it appears, able to sink toa 
depth of over 60ft. and remain nearly three-quartersof an hour under 
water, and has been engaged in testing her speed, her gyratory 
powers, and her plunging down or diving capabilities, So long as 
the periscope she is furnished with, which is supported upon a 
platform, can keep its upper extremity just above water level she 
can steer her course, but when that becomes submerged, she, like 
all other ships of the same character, finds the value of her services 
seriously diminished. 


Tue Mersey Docks and Harbour Board in connec- 
tion with the improved facilities for Atlantic passenger trade 
have decided that the new railway terminus on the river 
side of the Prince’s Dock shall be 740ft., instead of 600ft. as 
originally fixed, the London and North-Western Railway Com- 

ny having stated that the length of trains necessitated this. 

his extension and the covered platform will increase the expense by 
£3000. The board have also arranged to abolish—from February 1st 
—a charge of 2d. per ton levied on goods carried along the board’s 
railway. This is intended to facilitate the transfer of goods to and 
from ships in the Liverpool docks, in respect of which either 
town or dock dues are paid. There will be a nominal yearly 
charge, so that the board may preserve their rights. It seems 
that the board are at last waking up to the fact that things, in 
view of the competition of Southampton and Cardiff, are not quite 
what they used to be, 
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A PARALLEL TUBE EXPANDER. 


Messrs. ABBotr AND Co., of Newark, are now introducing 
the tabe expander which we illustrate. The stock or body of 
this expander is of the usual form, and carries three—pre- 
ferably—parallel rollers. These rollers are tapered at each end 
to a suitable angle, and have their bearing upon two cones 
naving a similar degree of taper. One of these cones A is 
formed upon & suitable length of spindle, upon which is cut 
for a short distance a screw thread; the other cone B is 
bored and screwed to suit. It will be obvious that when 
either cone is revolved the rollers will be forced outwards or 
allowed to fall inwards. The cone A being fixed, sufficient 
side play is allowed the rollers to adjust themselves to the 
parallel position. To prevent the cones locking themselves 





with the rollers, or working loose through friction with the | 


rollers, the end of the hollow cone B is made octagonal in 


form, and the end of the spindle of cone A, which passes | 


through it and projects a short distance beyond it, is made 
equare. By using a double box spanner or key, as shown at 
Fig. 5, which engages simultaneously with the ends of both 


cones, independent movement is  parpowny: and by drawing | 


the key back until it clears the end of cone B, the rollers can 
be set up to any desired distance. Recognising the great 
importance of parallel rolling, and knowing by experience 
how necessary it is that there should be perfect contact 
between tube and tube-plate to ensure tightness—only to be 
obtained by parallel rolling—the inventor has good reason to 


believe that this tool has a future before it. Its advantages | 
over taper expanders will be most apparent in the case of | 


tubes being expanded into cylinders of comparatively small 
diameter, such as are in use in tubulous boilers, where, when 
a taper expander is used—owing to the curve of the cylinder 
—two opposite sides of the tube are excessively rolled, 
whereas the other two sides are often very inefficiently done. 








THE ROYAL INSTITUTION. 


THE CHRISTMAS LECTURES. 

Proressor J.A. FLEMING delivered the course of Christmas 
lectures adapted to a juvenile auditory, on ‘‘ The Work of an 
Electric Current,” and they dealt with the subject in the 
elementary way necessary for the occasion, with numerous 
experiments, well executed. One of those experiments showed 
the transformation of the energy of light into the energy of 
an electric current ; he placed two sheets of tinfoil in a jar of 
tap water, and one of the sheets was protected by a cellulose 
fabric to shield it from the action of light. When the light 
of burning magnesium was allowed to fall upon the bare 


sheet, the current set up produced a deflection of a delicate | 


galvanometer with which the two sheets were connected. A 








ments, in which the substance was first briefly exposed to 
a strong white light, then inserted into liquid air or oxygen, 
then exposed momentarily to the strong light again, and 
afterwards quickly exhibited in the darkened theatre. In 
this way he showed the brief phosphorescence set up in a 
linen shirt-collar, silk, a feather, a white flower, an egg-shell, 
sulphate of quinine, acetic acid, a paraffin candle, ivory, and 
several platinocyanides. The phosphorescence of the platino- 
cyanide salts was exceptionally strong. 
He stated that, in conjunction with Captain Abney, he had 
been working at the subject of photographic action upon 
gelatine sensitive films at low temperatures. He exposed 
some gelatine-chloride paper close to the condenser of the 
electric lamp, all the time painting liquid air in a tuft of 
| cotton wool upon one part of the paper; the part thus cooled 
remained white, while all the rest of the paper darkened. It 
was the same with short exposures, and subsequentimmersion 
of the paper in a chemical developer. After treating films 
to such a low temperature, 20 per cent. of the original 
sensitiveness remained, which was an unexpectedly large 
proportion under the circumstances. In farther experiments 
it was desirable, he said, to exactly determine the amount of 
sensitiveness at different temperatures, with the view of 
obtaining a curve which possibly might point in the direction 
of —274 deg. C., the absolute zero of temperature. The 
question he thought is, how can chemical action—if it be 
chemical action—take place at such exceedingly low tem- 
peratures, especially as no water can be present to favour the 
production of chemical action ? 
In their experiments with gelatine plates an incandescent 
| lamp A was fixed five or six feet above the box B, which was 
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highly popular experiment was one with an electric eel, which | 


the lecturer described as a kind of storage battery, which at 
the will of the animal could be discharged by sending out one 
kind of electricity from near its head and the other kind from 
near its tail. By touching the eel with two copper rods, 
the one near its head and the other near its tail, 
& momentary deflection of the needle of a galvanometer 
was set up, whenever the animal felt that way inclined. 





PHOSPHORESCENCE AND PHOTOGRAPHIC ACTION AT 
LOW TEMPERATURES, 

Last Friday night Professor Dewar delivered a lecture upon 
the above subject to a crowded auditory. To show the great 
extent to which chemical action is prevented at low tempera- 
tures, he placed a spoon containing burning sulphur in 
liquid oxygen ; it continued to burn for a short time, then 
was extinguished by the cold, and a white emulsion of solid 
particles of solid sulphurous acid was left in the liquid. He 
then described, with illustrations, the nature of the pheno- 
mena of phosphorescence and fluorescence, and explained 
the principle of Becquerel’s phosphoroscope ; he also showed 
that a board covered with commercial luminous paint, when 
shining in the dark after exposure-to strong light, could have 
its luminosity stimulated by heat, which in his case was 
applied by contact with a hot flat-iron. When phosphorescing 
bodies are greatly cooled they become dim, and conserve their 
power of phosphorescing, but begin to emit light again when 
they are allowed to become warmer. The blue and ultra-violet 
rays are those which chiefly set up these luminous phenomena, 
and the light afterwards emitted by the body acted upon is 
always of lower refrangibility than that which produced the 
excitation. He showed that the red rays of the spectrum 
will undo the phosphorescent effect set up by the violet rays, 
and cause the substance to cease to shine in the dark. 

Many bodies, he said, which have not the power of phos- 
phorescing or fluorescing at normal temperatures gain it at 
excessively low temperatures, and he had the advantage that 
every substance he used became solid at the temperatures 
which he employed. He then performed a series of experi- 


| blackened inside, and had a sliding door pulling out at C. 
| Two vacuum-jacketed glass vessels, D and E, dipped into the 
box, so that the light from A should equally illumine the 
interiors of both vessels. D was full of common air at the 
ordinary temperature, and E partly filled with liquid air. 
Two ladle-like appliances, K F, each supported a photographic 

late, covered with an opaque screen with a hole in it, the 
hole acting as a window. In this way they were able to 
make comparative experiments without the light passing 
through the glass sides of the jacketed vessels. The exposures 
were of the same length and for the same time, and made 
after the plate in F had reached the low temperature of the 
liquid air. In all cases the photographic image of the 
window was much denser upon the plate exposed at normal 
temperature. 

Among the figures given by Professor Dewar at the lecture 
were the following :— 


Percentage. 
Heat. Light, 

Candle | 

Oil ee ee det a ee 
Gas 

Veowtme tule 20 1. cc ce cc co GF wo ce vs oe 8 
Incandescent lamp .. .. co oo 95 «2 oe «es of 5 
pee ee ee, eee ee ae 
Magnesium lamp .. .. .2 oc «2 85 oe «+ ce of 15 
RPT ae bel st ea. 63 ea ed on SE ee <a 50. «oe ae 
Cuban firefly (glowworm).. .. .. 127 .. eo « 99 


Thermal Transparency. 
Amount of heat transmitted through a cylindrical glass vacuum vessel 
containing the following liquids:— 


Colza lamp 

radiation. 
CORINIEE kn ce ck te 60. 60) ee) we ce we ee, ED 
Carbon Dleulphide.. .. «2 oc os ce co cc co op 28 
Liquid oxygen - Cw ee ee 66 ae we \ee- ae be Oe 
Liquid nitrous oxide .. .. .. cc se oo of ce oe O88 
Depa GUyiene 4. ce ce ce cs te ce se cw cw 6M 
Ether... .. « -- 050 


STAINED GLASS WINDOWS. 
Last Saturday Mr. Lewis F. Day delivered the first of 








| three lectures upon “Stained Glass Windows and Painted 


Glass,” from the point of view of arts and craftsmanship, 
more especially the latter. He said that the making of glass 
is very ancient, and that Sir John Lubbock had stated that 
glass beads were in use in the Bronze Age. Stained glass 
windows existed in Limoges in the year 979, and the ancient 
Greeks may have painted upon glass; if so, they did it but in 
asmall way. Painting on glass was certainly known at the 
beginning of the twelfth century; the oldest in France was 
produced in 1108, and there are some windows in Canterbury 
Cathedral dating from 1174. Stained glass in early days was 
in use only in the church. The difference between stained 
and painted glass is this: With stained glass painting is 
only resorted to to help out the design on the stained glass ; 
in the other case stained glass is used to eke out the paint- 
ing. There are cases in which the two methods sare much 
blended. Stained glass is stained in bulk in the pot, and is 
technically termed “ pot metal,” and the colour is not merely 
laid upon the surface of the glass. The different colours are 
given by various metallic oxides. In stained glass windows 
each piece is cut out of a separate piece of glass, and the 
design is built up by glazing, for the artist is not a painter, 
but a glazier. He makes a drawing first with charcoal, with 
the view of cutting out pieces of glass afterwards to suit the 
design. In the earliest days the diamond was unknown; 
the cutting was done by drawing a red-hot iron over the 
glass, and then applying a bending strain, whereby pieces of 
glass were obtained approximately of the form desired, and 
afterwards they were brought more nearly into shape by rude 
mechanical means. Such was the method employed in the 
thirteenth century. The leads for holding the pieces of glass 
together are some of them drawing lines, and some are not. 

Glass may be painted upon with almost any medium as a 
vehicle; the vehicle is merely used to make the metallic 
oxides adhere to the glass, until they are burnt in bya fire 
hot enough to fuse them. Pot-metal colours, however, were 
alone used in the earlier times. Faces would be cut out of 
glass of a pinkish colour, and the drawing done upon them in 
brown, in the simplest and flattest manner. The pieces of 
glass are connected by bands of lead of the necessary cross 
section, and are soldered at the joints. A kind of putty is 
used to cause the glass to adhere to the lead, and it helps to 
give strength to the whole window, near the edges of which 
wires with projecting lengths are sometimes worked in here 
and there to help to connect the window with the stonework. 
Hence the operations produce results resembling cloisonné 
work. They bear a resemblance to Byzantine enamelling, 
only the design is in this case transparent. Therefore the 
finished work should be judged rather as a mosaic than as a 
painting. 

After speaking of Arabian lattice work, he said that stained 
windows may be compared to jewellery, and the craftsmen in 
the earlier times had that idea in their heads, for glass was 
then a costly substance ; the earliest specimens, indeed, bore 
such names as ruby, sapphire, emerald, and so on. They 
did not think of obscuring the colours of the glass by paint- 
ing upon them. The craftsman was, in fact, a glazier. 
Painting began with the era of figure-drawing on glass. He 
projected upon the screen several representations of work in 
stained glass windows, which in the earliest times had a 
white and not a coloured background. In small work in 
windows, he said, the blue rays ‘‘ spread,” and to the observer 
get mixed with the red, giving that objectionable hazy purple 
effect so common in French stained glass windows. The 
glasses used in the early windows were full of streaks and 
bubbles; no two specimens came out alike, and artistically 
they were all that could bedesired. The figures in thirteenth 
century windows were crude, rude, and groterque—a kind of 
bogeys likely to frighten children. 








CATALOGUES. 


James Archdale and Co., Birmingham. Catalogue of General 
and Special Machine Tools. Sixth Edition. A handy little volume, 
well illustrated, printed, and bound-—with name on back—contain- 
ing, besides complete descriptions of the firm’s many specialities, 
some useful tables and rules. 

Carrick and Ritchie. Turbines and other Motors for Utilisation 
of Water for Power. Shows and describes turbines, Pelton wheels, 
and others.—Thongh not a catalogue, we reczived at the same 
time a copy of two papers by Mr. John Ritchie on ‘‘ The Utilisation 
of Water for Power, and on Power Transmission,” and on 
‘‘ Turbines for Utilising Water for Power.” 

Easton and Bessemer, Limited, Taunton. [Illustrated Cata- 
logue of Steam Engines and Boilers, Wood-working and Grinding 
Machinery, Pumps, &c. A well-printed and well-bound catalegue. 

Alfred Herbert, Limited, Coventry. Illustrated Price Lists of 
Capstan Lathes, Sensitive Drills, and Special Machinery of 
Milling and Grinding Types, and for Cycle Work. 

Charles Churchill and Co., Limited, Finsbury, E.C., and 
Birmingham. Descriptive and Illustrated Catalogue of the 
American Gas Furnace Company’s Farnaces and Blowers, Also 
Price Lists of Machine Tools. 

Bamford and Sons, Uttoxeter. Abridged List of Rapid Grind- 
ing Mills, Chaff-cutters and other Food-preparing Machines. 
September, 1894, Also Illustrated Catalogue of the firm’s Patent 
Chaff-cutters. 

Rushworth and Co., Sowerby Bridge. Illustrated Price Lists of 
Improved Plate-bending and Edge-planing Machines, and Second- 
hand Engineers’ and Shipbuilders’ Tools for Sale. 

R. G. Morton, Errol, Perthshire. Illustrated Abridged Price 
List of Portable and Fixed Steam Engines, Water Motors, Food- 
preparing Plant, &c. 

W. B. Haigh and Co., Limited, Oldham. [Illustrated Catalogue 
of McDougall’s Patent Steam-saving Appliances. 

Brown and May, Devizes. Illustrated Catalogue—No. 69—of 
Portable and Semi-portable Engines, Stationary Engines of varied 
types, Pumping, Winding, Crushing, and Grinding Machinery, 
Thrashing Machines, &c.—A well-prepared catalogue. 

Laing, Wharton, and Down, London. [Illustrated Catalogue of 
Dynamos, Motors, and Coupled Electric Light Plants. 

The Linde British Refrigeration Company, Limited, London, 
E.C. List of Cooling and Ice-making Machines on the Linde 
System. : 

C. D. Jermyn, Hamilton, Canada. Descriptive Pamphlet of 
Jermyn Water-tube Boiler. 

Thomas Parker, Limited, Wolverhampton. Illustrated Price 
List of Continuous Current Dynamos, 

E. R. and F, Turner, Ipswich. Illustrated Catalogue of Machines 
for Flour Milling on the Modern Roller System. This Catalogue 
contains more than its title indicates. In addition to information 
concerning roller milling plant, considerable space is devoted to 
plans and sections of mills erected by Messrs, Turner in various 
parts of the country and abroad, and to specialities such as patent 
purifiers and their new scalpers and dressing reels. Particular 
attention is drawn to the roller mills with gear running in oil baths, 
and to the new wheat dryer and conditioner. The catalogue is 
well got up and has the name on the back. 

Nobel’s Explosives Company, Limited, Glasgow. Explanatory 
Pamphlet for Guidance of Persons engaged in Shaft Sinking, 
Tunnelling, Mining, and Quarrying ; illustrating methods of utilis- 
ing “a and Detonating Fuses for expeditiously carrying out 
such work. 
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RECENT FRENCH BATTLESHIPS 


(For description see prye 70) 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.’ 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
ther destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Tut Enoineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

8. F. G —Apply to A. Kenyon and Co., Victoria Bridge, Manchester. 

H. P.—The toggles act as columns with free ends. See Molesworth's pocket- 


book, page 112. 

E. C. 8.—A cantilever will carry tice the load uniformly distributed over it 
which it will carry at the free end 

R. K.—Every modern work on the steam engine contains drawings of Corliss 
gear. See, for example, Mr. D K. Clark's book, which is no doubt in your 
public library. But Corliss gear has assuined many forms, each maker 
using his own. It is possible that you could obtain a set of drawings by 
advertising for them. 

Tue Simpton Tunne..—ZJn reply to several correspondents we have to state 
that we can supply no more information than is contained in the series of 


articles now appearing in THE ENGINEER. We are informed that no date 
has been fixed for commencing the works, and we have not yet the precise 
address of the contractors in Hamburg. 

D, F.—The currents set up ina rotating cylinder such as you speak of are very 
complex. If you will get a glass jar such as confectioners use to keep sweets 
in and arrange a simple apparatus ov whirling table. you will, we think, 
find the answer to your question very clearly ulustrated by what goes on 
inside the jar partly filled with water. 

Ju. P. (Chesterfield) —(1) To find the tractive effort of a locomotive. multiply 
the square of the diameter in inches of one cylinder by the length of stroke in 
inches, and divide the product by the diameter of the driving-wheel in inches. 
The result is the tractive effort for 11b. average pressure per square inch of 
piston. This multiplied by the average pressure, gives the tractive effort. 
(2) The incline being 1 in 70 will represent a resistance of 2th part of the 
weight of train. 

J. M.— You will see if you consult the timetables that all trains for the North 
do not make or pretend to make the run from London to Glasgow or Edin- 
burgh in eight and a-half hours. The 10 a.m Euston is booked to reach 
Glasgow 6.45, the 10.10 to reach at 8.18. The 10 o'clock from King's Cross 
is booked to reach Glasgow at 8p m..and soon. We were perfectly aware 
of the facts when we wrote, and we have nothing to correct. 





STEAM RENTS. 
(To the Editor of The Engineer.) 

Srr,—I have often decided this question. A fair charge for a small 
engine is 2s per horse-power per week of fifty-four hours If your corre- 
spondent will send me the size of cylinder of engine aid length of stroke, 
I will tell him exactly what is fair. G. F. Ransome. 

67, Lithebarn-street Liverpool, 

January 18th. 





CaNnDLeE aND Soap Macuingery.—A correspondent asks for the names 
of firms who supply candle and soap machinery. 





SUBSCRIPTIONS. 


Tue Enoinerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) £0 Ihs 6d. 
Yearly (including two double numbers) £1 9s. Od. 

If credit occur. an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINGER is registered for transmission abroad. 

A complete set of Tat ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
fur any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEKR 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tain Paper Covers— 


Half-yearly .. 2 « £0 188. Od. 

... eS ae £1 16s. Od. 
Taick Paper Copres— 

Half-yearly eee ae > oe £1 Os. 8d, 

MENG fos. 'ck) an. de cap . £2 0s. 6d. 


R taDING CasEs.— The Publisher has in stock reading cases which will hold 
thirteen copies of Tut Exuineer. Price 2s, 6d. each. 


ADVERTISEMENTS. 

*,* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordina-y"” and “special” positions 
will be sent on application, 


Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher. Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tax EnoinExr. 





MEETINGS NEXT WEEK. 

Tue InstiroTion or Civic Enoingers.—Tuesday, January 29th, at 
8p.m. Paper: ‘' Boiler Explosions,” by Mr. William H. Fowler, Wh.8c., 
Assoc. M. Inst. C.E. 

Tue InstiruTion oy Junior Exoinerrs.—Saturday, January 26th, at 
7p.m. Tenth anniversary dinner at Westminster Palace Hotel. Mr. 

exander Siemens, President, in the chair. 

InsTiITUTION OF MercHanicaL Enoineers. — Thursday and Friday, 
January 3lst and February Ist, at 7.80 p.m. Papers: ‘The Determina- 
tion of the Dryness of Steam,” by Professor W. Cawthorne Unwin, F.R 8., 
of London (Thursday); ‘‘ Comparison between Governing by ‘Ihrottling 
ride, ales Expansion,” by Capt. H. Riall Sankey, of Thames Ditton 

ay). 

Socirty or Artsa.—Monday, January 28th, at 8 pm. Cantor lectures: 
“The Are Light,” by Professor Silvanus P. Thompson, D.8c., F RS 
Weduesday, January 80th at 8 pm. Paper: * Peking.” by Thomas 
Child, Professor Robert K. Douglas will preside. Thursday, January 
8ist at the Imperial Institute at 480 pm. Paper: “ India aud its 
Women,” by 8. & J. Clarke, of Calcutta. ‘he paper will be read by Sir 
Alexander Wilsvn. 

GroLoomst’ ArsociaTionN.—Friday, February Ist, in the Botanical 
Theatre, University College, Gower-street, W.C.. at 8 p-m. President's 
address on ‘ The Geological Bistury of the Himalayas’ 

OHESTERFIELD AND MIDLAND Covntigs InsTITUTION OF ENGINEERS.— 
=" January 26th, at 2.60pm. Discussion on papers read during 

894. 
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MODERN ELECTRICITY. 


LIEUTENANT CrompTON has been elected to the presi- 
dential chair of the Institution of Electrical Engineers, 
an event on which both the Institution and Lieutenant 
Crompton are to be congratulated. His inaugural 
address dealt with modern electricity in a way that can 
be understood by all engineers, whether electrical or not. 
Curiously enough, there is not a single formula to be 
found in it; and the recondite questions so dear to the 
heart of the theoretical electrician are conspicuous by 
their absence. This is, we hold, just as it should be, and 
the address will be read and appreciated to a quite un- 
usual degree or we are very much mistaken. Lieutenant 
Crompton deals with the relations of the mechanical 
engineer to the electrician; the regulation of load and 
adjustment of output; the utilisation of electricity for 
driving machinery and cooking; variable ratio gearing; 
electrical measuring instruments; electrical storage; the 
action of young men playing the part of electrical 
engineers, and the utilisation of ‘ tea-room ” conversa- 
tions as a means of interchanging ideas. We have here 
a goodly list of interesting subjects for discussion. Let 
us see how Lieutenant Crompton handles some of them. 

There is little to which exception can be taken in the 
earlier portions of the address, save a tendency quite 
pardonable to exaggerate the importance of electricity 
and its influence. But we are not prepared to 
agree with Lieutenant Crompton when, speaking of 
the difference between electric wires and steam 
pipes, he says that the engineer who took u 
electrical work soon found “That laws which 
govern the flow of the electric current and the formule 
he had to use were simplicity itself compared with those 
he had been compelled to master before he could deal 
with the design of any form of thermal engine, or even 
deal with the flow of fluids or liquids through pipes, the 
chief reason being that the electric current is so easily 
confined—‘ canalised,’ as the French call it—in its con- 
ductor by its insulation that the losses due to electrical 
leakage may in most cases be neglected, whereas the 
losses in thermal engines through the walls of the 
passages or confining chambers are so great, and form 
such a large percentage of the whole of the energy, and 
vary through such very wide limits, according to the form 
of these passages and to the materials of which they are 
constructed, that the calculations involved in any new 
design are extremely complex.” Done into plainer 
English, this seems to mean that engineers who set 
about designing steam engines have to undertake more 
or less laborious calculations to determine the amount of 
steam which will be condensed in the steam pipes, and 
the size of said pipes. If Lieutenant Crompton had 
made a few inquiries he could have learned that engi- 
neers never give themselves the least concern on such a 
subject, contenting themselves with covering the pipes 
with some non-conducting composition, and leaving the 
steam to take care of itself. It will be news to most 
engineers, too, to hear that very large losses take place 
through the walls of steam engine cylinders, or that 
external radiation and conduction run away with large 
percentages of energy. When we push the comparison 
further, moreover, we find no reason to think that the 
electrician is better off than the engineer; indeed, 
Lieutenant Crompton draws up a catalogue of troubles 
connected with insulation which is sufficiently alarming, 
and concludes with the statement that the difficulty in 
obtaining insulating materials has been the chief 
stumbling-block which makes the work of the designer 
of electrical machinery so much more difficult than that 
of the designer of ordinary metal work, where the neces- 
sity of insulating the parts does not come in. Lieutenant 
Crompton sees in mica the ideal insulating material, 
only, unfortunately, it is not easily adapted to his desired 
purpose. 

Lieutenant Crompton is, we think, not quite fair to the 
mechanical engineer. While he admits that the electrician 
is indebted to him in some respects, in others he 
maintains that the alliance has been productive of harm. 
He tells us that, in the first instance, the electricians had 
to go to the builders of mill engines for their engines, 
and that these engines are all wrong. ‘I feel very 





strongly,” says Lieutenant Crompton, “ that it is time to 


i Speak on these matters with no uncertain voice. The 


conditions under which we work our engines, boilers, and 
other motive power plant for electrical supply purposes 
differ so widely from the conditions of motive power 
for driving factories that their experience is of little or 
no value to us—in fact, it is in many respects misleading ; 
and I take it to the credit of electrical engineers that it 
is we who have been mainly instrumental in developing 
the newer types of engines and boiler plant which are 
now largely used in our supply stations.”’ 

Opinions will differ on this point, and it is well-known 
that the electricians who like the large slow-running 
engine are at least as numerous as those who prefer high- 
speed engines. Indeed, we have only to look around us 
to see that the drift of modern design is in favour of 
what may be termed fly-wheel dynamos—engines of 
the horizontal mill type, having their fly-wheels fitted up 
as the armatures of great dynamos. Again, the record of 
the working of electrical installations is at least as 
favourable to the big slow-speed as it is to the small 
high-speed engine. Unfortunately, the statistics of break- 
downs are not recorded, but we are sure that Lieutenant 
Crompton will remember one case in which nearly all the 
various high-speed engines in a great installation gave 
out one after the other, and in the end nearly all the work 
devolved on certain slow-speed engines, which had to 
carry nearly double the load for which they were intended, 
and this they did successfully. As to boilers, it is well 
known that Lieutenant Crompton is a firm believer in 
the water-tube type ; but here again there is wide differ- 
ence of opinion, and plenty of room for it; and we are not 
aware that the Root or Babcock and Wilcox boilers have 
ever achieved any marked victory over the Lancashire, 
the locomotive, and the marine—Scotch—boiler for 
generating steam for electrical purposes. Indeed, the 
great advantage of the water-tube boiler appears to be 
the ease with which it can be put into confined spaces and 
carried about narrow streets and courts in great towns. 
After all, the duty of a steam engine is to turn a wheel 
round, whether that wheel is in a cotton mill or an electric 
light installation; and we have not the least hesitation 
in saying that if the electricians had stuck to the builders 
of mill engines and marine engines, instead of trying to 
strike out a new line of steam engines for themselves, 
electric lighting would have been very much the gainer. 
It remains to be shown, indeed, why small modifications 
of the triple expansion marine engine would not render it 
the best in the world for driving dynamos ; at least, when 
anything above 500-horse power is needed. 

The most interesting portion of the address is un- 
doubtedly that in which its author deals with ‘‘ the bad 
half-hour,” the period of maximum load. Lieutenant 
Crompton spares no pains to persuade the world at large 
to come and help him. He says :—‘‘ We not only desire 
to have the output of our generating station more evenly 
distributed throughout the twenty-four-hour day, so as to 
fill up the valleys and reduce the peaks of our daily dia- 
gram, but we also wish to improve the summer diagram 
as compared with the winter one. The problem of satis- 
factorily and economically working the daily diagram may 
be, to some extent, dealt with by improvements in the 
storage of electrical energy; but, even if we were in 
possession of as satisfactory a system of electrical storage 
as the gas companies possess in their gasometers, it would 
only help us to this point. The great disparity between 
our winter and summer loads is due to our geographical 
position, and will always exist so long as the major 
part of the energy we supply is for lighting pur- 
poses, and the obvious remedy is to encourage its use 
for motive power, and for heating and cooking.” He 
greatly fears that the demand for motive power 
will continue small, but he is refreshingly enthusiastic 
about cooking. One gentleman we know has an electrical 
apparatus on his sideboard, and takes no small delight in 
cooking his own eggs, at a cost, as he says, of “ half-a- 
crown a morning.” Lieutenant Crompton will have it, 
however, that it is really a cheap luxury. For use as a 
motive power he points to the example of the United 
States, and he here suggests a very interesting problem. 
How and why is it that electricity is far more popular in 
America than it is in any other country? Is it due to 
greater laxity in the control of cities, greater heedlessness 
of life, or greater comparative cost of other forms of 
energy? We are quite unable to attempt to answer the 
question, and Lieutenant Crompton throws no light on it. 
On the subject of driving machinery there is between 
Professor Kennedy and Lieutenant Crompton a great 
gulf fixed, the former holding that electrical transmission 
costs rather more than belt transmission in shops; while 
the latter maintains that electricity is altogether the 
cheaper. Outsiders will perhaps say that both are right, 
the relative costs of the two systems being strictly con- 
ditioned by circumstances. It is worth notice that 
Lieutenant Crompton, grotesquely enough, argues that it 
is because motors are not used that they are economical. 
“Of all methods of transmission of energy that now 
exist, none can be worked with so little waste of power 
during these periods of idleness as electrical transmission. 
I have already shown this to be the case where the source 
of power is obtained from an electric supply station, and 
it is certainly the same in any works where any con- 
siderable number of tools are required to be intermittently 
driven.” 

In dealing with torque, and the known difficulty that, 
while a motor must run at a high speed to develope its 
power, a car must start at a slow speed, Lieutenant 
Crompton does very scant justice to the art of mechanical 
combination, appearing to hold that it is next to impossible 
to design an efficient variable speed gear; and he goes on 
to describe an electrical arrangement apparently some- 
what complex, which is not easily comprehended in the 
absence of a drawing. We quite agree with him when 
further on he criticises the totally needless attempts made 
to attain utterly minute accuracy in electrical measuring 
instruments. It is as though we would not use a steam 
gauge unless it gave us pressures to the thousandth part 
of a pound per square inch. Concerning accumulators, 





he holds that nearly all the troubles incurred in their 
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case are due to impurities in the materials used. ‘‘ These 
impurities concentrated themselves in the active material 
on the negative plate, and caused the now well-known 
phenomenon of self-discharge of the negative plates, 
which of itself is sufficient to account for the majority of 
the early breakdowns which at one time appeared to be 
so mysterious.” 

Towards the end of the address we have a note of 
warning—necessary, no doubt, but desperately unpalatable 
to many of his hearers. Lieutenant Crompton states 
that large sums of public money have been wasted by 
young men of no experience, who have undertaken the 
electric lighting of towns. Lieutenant Crompton has 
probably turned out of the Chelmsford Works a larger 
number of electrical engineers, his pupils, than any other 
electrician in the kingdom, and he no doubt speaks with 
an intimate knowledge of his subject. We have not the 
least doubt that the statement is quite true. The reason 
he gives for incompetence is that the young engineer will 
not try to acquire experience. ‘ I know,” he says, “that 
many of those who are responsible for the designs of the 
supply works that are now arising throughout the United 
Kingdom, and many of those who are on the lookout for 
such employment, are setting out insufficiently equipped 
for their task ; they have, I fear, studied their subject too 
much as book students, and have not spent sufficient time 
on travel and on the careful study of electrical machinery 
as it exists in England, the Continent, and America.” 
To this we would add that the evil is in large part due to 
conceit, and that has been fostered if not created by the 
assertions of the professors and others who in technical 
schools and colleges instruct youth. When a young man 
is assured that he has been taught by the highest possible 
authority, and that he has profited by that teaching, it is 
not quite easy to persuade him that he has only been 
taught how to learn. 

We have criticised Lieutenant Crompton’s address in 
no unfriendly spirit; we regard it, indeed, as the best 
address of its kind yet delivered, from the engineer's 
point of view. It is suggestive, interesting, and readable 
in an unusual degree. But it is, as we have said, 
tinctured with unfairness to the mechanical engineers of 
Great Britain, and this we could not suffer to pass 
without comment. 


COAL-MINING IN GREAT BRITAIN. 


THE present position of coal-mining in Great Britain 
is very curious, and puzzling enough to perplex the 
orthodox political economist. In every direction prices 
are falling. The supply is so much in excess of the 
demand that at few pits of any importance is full time 
being worked. Generally speaking, the collier is making 
but three full days a week, and in the face of all this we find 
that new pits are being constantly sunk, and that to 
tremendous depths and at enormous cost. How is it 
possible to explain the anomaly? Various answers are 
given, but it is doubtful if any one of them will cover the 
whole ground or solve the riddle. Nor is the action of 
the miner less remarkable or less worthy of notice than 
that of the capitalist. Confining our attention to the 
latter for the moment, we may consider the more plaus- 
ible of the explanations given to account for what appears 
to be little else than waste of money. 

Collieries may be roughly divided into three classes. 
In the first we have pits of great dimensions provided 
with the best possible machinery, and driven in thick 
coal of good quality. From pits of this class a thousand 
tons a day may be easily drawn; and the cost of each 
ton is reduced to a minimum by the aid of powerful 
machinery and the immensely favourable conditions 
underground. It is beyond question that with existing 
prices very good profits may be made on capital so in- 
vested ; and when it is borne in mind that it is next to 
impossible to make more than 38 per cent. out of any 
really first-rate security, it is not remarkable that there 
should be plenty of money forthcoming to open up first- 
class collieries. The second variety is that type of coal- 
mine which has already been nearly exhausted, in which 
the leads to the shafts are long, the seams but thin, and 
the coal won with trouble and much labour. Yet, the 
coal being very good and the demand considerable, it is 
still worth while to go on working ; but the fluctuations 
of the market are keenly felt, and the profits are more or 
less precarious. Lastly, we have a whole host of little 
collieries with thin seams, indifferent machinery, and 
adverse conditions of many kinds. Such pits it is next 
to impossible to work with a profit; yet they are kept 
going in the hope that the market will turn or become 
better. Stoppage means the bankruptcy of the pro- 
prietors. Those versed in the mysteries of the coal trade 
say that it is collieries of this type which are responsible 
for low prices and glutted markets ; and they do not hesi- 
tate to assert that until these small pits are finally closed, 
there will be no steadiness or prosperity in the coal 
trade. In plain English, this means that what has 
been found to be true of almost all other branches is 
true of coal mining. It must be carried on on a great 
scale, with abundance of capital, in order that it may be 
made to pay. The little pit winding eight or ten thousand 
tons of coal per annum cannot compete with the 
colliery turning out a thousand or fifteen hundred tons a 
day, any more than the master weaver with half-a-dozen 
looms can compete with the Yorkshire or Lancashire 
mill. No doubt this is quite true, but we venture to think 
that the influence of the third-class colliery is altogether 
over-rated. Our own experience goes to show that it is 
only worked to supply a local demand ; that it sends coal 
to no great distance, and that its owners never dare 
touch large contracts, such as those made with the rail- 
ways, gas companies, or shipowners. The quantity of 
coal raised is quite too small greatly to affect prices or 
trade. It is, we think, to the second-class colliery that 
over-production must be attributed. It is a favourite 
argument with a certain school of political economists 
thatif prices are low enough sales can always be effected. 
It is more than doubtful that the statement is indirectly 
true. For example, loans of ‘ money ”’ can be had in any 





quantity ata price so low as to be quite without prece- 
dent, yet it cannot be lent, simply because no one seems 
disposed to borrow. There is every reason to believe 
that just now, short of giving coals away and paying for 
the carriage as well, many colliery owners could not get 
rid of a ton more than they are selling, and in turn very 
much the same thing may be said of iron. Unless 
a means can be found of utilising coal it is 
of no more value than the bag of gold was to 
Robinson Crusoe; and many well-informed persons 
hold that if a considerable number of the second- 
class pits were closed for good the trade would be put 





on amore satisfactory basis without any appreciable rise 
in price. A case in point came under our own notice not 
long since. A powerful firm of mechanical engineers 
using very considerable quantities of coal is in the habit 
of making a yearly contract for it. There was reason to 
believe that a rise in price was imminent, and the firm | 
was prepared to pay 6d. per ton rise, and, indeed, was | 
ready to sign a contract to that effect, when another | 
colliery company offered to supply the coal required for | 
twelve months at the rate paid the preceding year. The | 
purchasers naturally closed with the offer, and were not | 
a little surprised when, a few days after, the colliery | 
company called their men together, stated the facts, and | 
said that they could not carry out the contract without | 
reducing wages. The men accepted, and the result was | 
a general drop of wages in the district. Here it was | 
clear that the competition of a second-class colliery | 
operated badly for the coal trade, and did no particular | 
good to the engineers. The whole question is, however, | 
very large and very involved ; but, broadly speaking, we | 
think it may be said that when coal is sold at a loss, | 
which loss is made good out of capital, the result is not | 
legitimate trade, and can scarcely conduce to the pros- | 
perity of the nation in the long run. 

If the action of the capitalist in sinking apparently- | 
unneeded coal mines is remarkable, that of the men is | 
not less so. Under no possible circumstances do we ever 
hear of a scarcity of hands to work pits. No sooner has 
a mine been opened and winding begun, than the pit 
bank is crowded with men and boys in search of work. 
Whence do they come? Numbers are no doubt 
local field hands, but a very fair proportion are regular 
miners. It would appear, indeed, that there is no limit 
to the supply of men. The reason is, no doubt, that 
much of the work requires only a moderate degree of 
skill; in fact, the rank and file of miners stand half way 
between the skilled and the unskilled labourer, and strong 
young men used to hard field labour quickly take to 
mining and earn much more money than they could 
hope to earn on a farm. This being so, the position ; 


stands thus. 





There are numerous localities where thick } 
seams of virgin coal can be worked with profit, provided 
there is plenty of money available to sink deep pits. It 
is known that such pits can be worked at a profit, 
provided they are worked on a great scale. The capitalist 
knows that he can have for the asking all the hands he 
needs, and so the shaft is sunk, and another colliery is 
in a year or two adding to the glut of coal already 
brought to bank. How long all this will last it is not 
easy to say. There is reason to believe, however, that 
unless some noteworthy change takes place in trade 
generally, a multitude of small or second-class collieries 
will be shut down, and so the coal production of this 
country will gradually drift like the cotton trade, and 
almost every other branch of industry, into the hands of 
powerful companies, who will be able to make a profit 
out of prices which would kill the small proprietors out 
of hand. 


Oo 
ooo 





THE MAKING OF THE CLYDE. 

Mr. James Dras, engineer to the Clyde Trust, completed 
last year his twenty-fifth in the service of the Trust, and this 
fact was suitably recognised recently on the occasion of the 
annual social gathering of the Clyde Trust employés. He 
was presented with a silver-gilt casket, an illuminated 
address, and a purse of sovereigns, along with a diamond 
pendant for Mrs. Deas. After gracefully acknowledging the 
gifts, Mr. Deas said he had perhaps been privileged to take a 
greater part in the development of the harbour of Glasgow 
than all the engineers who had gone before him. For 
whereas in 1868 the water area of the harbour was 70 acres, 
the length of the quayage 5604 yards, and the gross annual 
revenue £143,840, the water area is now 1724 acres, the quay- 
age 11,883 yards, and the revenue £371,976. When he 
entered the service on the 1st of February, 1869, there was no 
Queen's Dock, no Stobcross Quay, no Plantation Quay, no 
Yorkhill Wharf, no timber yards and foreign animals’ lairage, 
slaughter-houses and chill rooms, no dry docks, no Govan 
Wharf, no Shieldhall Wharf, and no Cessnock Dock. Nota 
yard of quay had been added to the harbour for five years, 
from 1858 to 1863, and only 1228 yards from that date till 
the date of his appointment. Since then two-thirds of the 
quayage which existed in 1868 has been either strengthened 
or reconstructed. Acres of sheds, some of them two 
storeys, have been erected. Dozens of steam and hydraulic 
cranes, ranging from 30 cwt. to 130 tons, have been 
supplied for effectively and promptly dealing with cargo 
in all its infinite variety. Railways and sidings to 
the extent of thirteen miles have been laid along 
the quays on both sides of the harbour, and connected with 
the railway system of the kingdom. Two first-class dry 
docks have been constructed, the last of the two by Clyde 
Trust men without the aid of contractors, and is said to be 
the driest in the empire; andthe construction ofa third—near- 
ing completion—900ft. in length, with 83ft. width of entrance, 
and 26ft. depth on sill at higb water, which Sir W. H. White, 
Chief Constructor to the Admiralty, has said will be a magnifi- 
cent piece of work, capable of accommodating at one time two 
of the largest line-of-battleshipsin the world. Cessnock Dock 
will somewhat exceed in quayage and water space the Queen’s 
Dock, which has 3334 lineal yards of quays, and nearly 34 
acres of water space. The dredging plant of the Trustees has 
been increased more than two-fold in quantity, but above 
four-fold in efficiency, so that while in 1869 the total quantity 
dredged was 870,224 cubic yards, for the year ending June 
30th, 1894, it amounted to 2.310,980 cubic yards, and the 
fleet of twenty-two steam barges now daily convey dredged 








material from the harbour and river to three miles seaward of 


Garroch Head, in the Island of Bute, 46 miles from Glasgow 
and the excavated material from Cessnock Dock to Loch 
Long.' The river has been deepened, widened, and 
straightened, including the removal of Elderslie Rock (at a 
cost of upwards of £70,000), so that groundings which five-and- 
twenty years ago were of almost daily occurrence, are now 
about as rare as snow in summer, and the river hag 
been most effectively lighted by lighthouses and light 
towers, and gas-lit buoys define the channel from 
Dumbarton Rock to Port Glasgow, so that the naviga. 
tion of the river by night is as safe and easy as 
moving along the main thoroughfares of any great city, 
Two of the largest shipbuilding yards and marine engine 
works in the world have been established on the river banks 
at Fairfield and Clydebank respectively, from which have been 
launched such vessels as the Umbria, Etruria, Livadia, 
Campania, and Lucania, City of Paris, City of New York, 
the line of battleship Ramillies, and hundreds of other 
important war and other vessels, which have spread the 
name and fame of the Clyde to earth’s remotest ends. In 
the course of his address Mr. Deas was careful to state that 
all the operations he outlined, and others which would 
readily suggest themselves, were the fruits of private enter. 
prise. In the enormous work involved the Clyde Trust had 
never received a penny of State money to aid them. This 
fact appears all the more notable and worthy of emphasis at 
a time when the Thames Conservancy are objecting to the 
burden laid upon them of deepening their river. They claim 
that such an operation, being of national importance, should 
be defrayed out of the Imperial revenue. But the Clyde 
Trust, and similar bodies responsible for the maintenance 
and improvement of other rivers throughout the kingdom, 
might with equal justification have made similar claims. 
That they have not done so, and that the rivers and 
harbours under their keeping have developed and flourished 
by their own independent exertions, are facts which all the 
more redound to their credit. Giving evidence, last week, 
before the Commissioners appointed by the Board of Trade to 


| inquire into the improvement of the navigation of the 


Thames, Mr. Deas made additional interesting statements as 
to the financial position of the Clyde Trust and the total 
expenditure to date on harbour and river improvements. In 
June last the total debt of the Trust was £5,267,325. 
£185,000 was paid in interest and annuities, and £13,000 on 
ground annuals and feu-duties. The dredging account pro- 
portion for maintenance was £34,714, taxes amounted to 
£21,348, and harbour expenses to £20,000. Last year the 
surplus revenue was £22,622, of which £1738 was carried 
to the sinking fund and the balance to reserve for the purpose 
of meeting exceptional expenses of any bad year. Their 
borrowing powers had been reduced by £125,000. The total 
expenditure from 1770 to the present time had been 
£14,751,000. Distinguishing between the money spent on 
the channel and that spent on the quays, £899,000 had been 
spent in dredging, £1,126,000 for the enlargement of the 
harbour, £170,000 for widening the river, £1,053,000 for con- 
struction of works in the harbour, and £297,000 for the 
construction of works in the river. From 1845 to last year 
the total quantity dredged was 43,663,756 cubic yards, or 
54,000,000 tons, the cost of which was about 4d. per ton. 
More than one-third of the cost for maintenance was incurred 
below Glasgow harbour, which was at presenta gigantic 
cesspool, but the corporation has recently instituted a system 
of sewage purification which they intend applying to the 
whole of the city, and in the future there would be a purer 
river and less deposit to dredge. It may be added that it has 
been statutorily declared that the work of the Clyde Trust in 
deepening the river is finished, and that operations in the 
future will be confined to maintaining the present depth. 


A PROFESSOR ON HORSE-POWER. 


TuE following extract is from a paper, entitled, ‘‘ A Cri- 
ticism of the Absolute System of Measurement,” by Pro- 
fessor E. Brauer, of Carlsruhe, which has appeared in the 
Zeitschrift des Vereines deutscher Ingenieure :— The unit 
known as a horse or horse-power is @ very convenient 
one, which it appears to be entirely unnecessary to alter. 
The idea of the strength of a horse is of easy comprehension 
even to the least specially trained intellect, and therefore this 
almost international magnitude should not be changed from 
its current value. The speedy adoption of any new value 
for this unit would be particularly difficult, as, not being 
directly measurable, it cannot, like volts and ampéres, be 
read off the dial of a meter. The work involved in dividing 
by 75 is not so heavy that it would be worth while to make 
any great effort to be clear of it, and even with a new horse- 
power of 100 kilogrammemetres per second, the change 
would only be from 360 to 270 metre tons per hour. This 
seems to be scarcely worth a revolution unless the decimal 
division of time could be introduced as well. Greater dis- 
turbing elements are, however, contained in the values of 
7 and g, as the former cannot under any condition be fitted 
into a decimal system, and the latter only by scaling down 
the metre from 1000 to 981 millimetres. The confusion with 
which the absolute system has endowed the language of 
physical science is most distinctly seen in physical text- 
books. For instance, Pfaiindler, in the ninth edition of 
Pouillet-Muller’s ‘ Physik,’ gives three definitions of weight 
-—first as mass, next as force, and finally, seeking a way out 
of the contradiction between these terms and ordinary 
language, states that ‘The weight of a body is that 
number which indicates how many times more strongly it 
is attracted to the earth than a litre of water.’ This 
may, however, be more simply expressed as follows: The 
weight of a body is that number which expresses how 
many kilogrammes it weighs—counterpoises in a scale pan 
—and that is our definition popularly expressed. We 
must not in the search after causation be misled into 
confusing weight with the causes inducing the action of the 
balance. These causes may very well be called force and 
mass, but their weights alone can be brought into figures, 
that is only the magnitudes given by the balance, in whose 
use any philosophising which transcends the simple process 
of weighing can only be injurious. What force and mass 
(matter) really are, and whether there is any measure for 
them, we do not know, and probably never may. However 
much, therefore, the philosopher may exert his powers of 
knowledge and fancy in the search after the solution of this 
world-riddle, the application of scientific knowledge in 
technical matters is intimately connected with the limits of 
measurability, and this fact should be apparent in technical 
language.” 

MACHINERY IMPORTS INTO CHINA, 


Tuk British engineering trades, whilst having, as a rule, 
more to gain from the arts of peace than those of war, and 
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desiring no more than any other section of the community 
the prevalence of “ bella, horrida bella,” may yet be pardoned 
if, when making mental note of the continued victories of 
Japan which they are powerless either to further or prevent, 
they entertain the hope that one result may be to re-open the 

orts of China to the introduction of machinery from the 
chief manufacturing European nations. It may be remem- 
bered that some time ago the British Iron Trade Association 
and our principal Chambers of Commerce endeavoured, 
through the medium of the Foreign Office to secure the 
revocation of the Chinese edict which prohibited the impor- 
tation of machinery into China. The outbreak of the war 
prevented, as far us we are aware, the subsequent negotia- 
tions from being pressed to a successful issue in English 
interests. But inasmuch as the edict is understood to have 
been chiefly aimed at the importation into China of textile 
machinery from Japan—the exclusion of machinery from 
other countries furnishing but a thin veil for this design—it 
may with some reason be anticipated as probable that with 
the restitution — which is pretty sure to take place—of 
trading privileges to the conquering nation, will come like- 
wise a re-opening of the Celestial Kmpire to machinery of 
European origin also. If Japan gets the upper hand of 
China, and assumes the commercial control, she, whilst 
securing of course such benefits for herself as she can, is yet 
not likely to risk the impairment of the material prosperity 
of her enormous new domains by too rigid a system of 
commercial exclusiveness. The recent announcement of 
Japan’s decision to commence a new railway 110 miles in 
length, to spend thereon a sum amounting in Hnglish money 
to £1,000,000, and of her preparedness to receive English 
and other tenders for material and for 45-ton locomotives, 
is but the latest out of numerous indications that the land of 
the Rising Sun is justifying its name in an unanticipated 
manner by the admission of the sunshine of Western 
civilisation ; ani that the same policy will guide her in the 
administration of all her dependencies is almost certain. 
This being so, English engineers have perhaps more to hope 
from China vanquished than from Chinafree. A satisfactory 
solution of the Chinese machinery import problem is probably 
therefore within early attainment as a further hopeful 
feature of 1895. 








LITERATURE. 


Watts’ Dictionary of Chemistry. Revised and entirely re- 
written by MM. Pattison Muir, M.A., and H. Foster 
Mortey, M.A., D.Se. Vol. IV., 8vo, pp. 922. London: 
Longmans, Green, and Co, 1894. 

Tue concluding volume of the new form of ‘‘ Watts’ 

Dictionary "—in which, however, little of the original is 

left except the name at the head of the title-page—covers 

the headings from ‘Ph’ to the end of the alphabet, a 

short final section of twenty-two pages being devoted to 

addenda to the articles on descriptive inorganic chemistry, 
noticing the chief work done in this branch of the science 
since the publication of the first three volumes and during 
the printing of the first proofs of the fourth. Nothing 
bearing on organic chemistry has been included in these 
addenda, as to give an account of what has been done in 
that department during the time since the different 
volumes were published would require, according to the 
editor’s estimate, several hundred pages; so that probably 

these additions may be expected to furnish matter for a 

future supplement. The first hundred pages are devoted 

to Phenyl compounds and derivatives, in continuation 
from Vol. III., which are followed by about fifty more on 

Phosphorus and its compounds. Professor Meldola con- 

tributes a short article on photographic chemistry, in 

which the principles involved in the formation and deve- 
lopment of photographic images are very clearly stated, 
but without. going into details as to their application and 
practical uses, such a limitation being imposed by the 
nature of the work, which deals with the purely scientific 
aspects of the different subjects. Mr. O'Sullivan has 
undertaken the two important subjects of ‘ Starch” and 

‘“ Sugar,” the latter article being especially noticeable as 

giving, within moderate limits, a clear view of the great 

mass of facts which recent investigators have con- 
tributed to the knowledge of this interesting subject. 

The complex group of hydrocarbons known as Terpenes, 

in like manner have received special treatment from 

Prof. W. A. Tilden. The descriptive articles on the 

elements are mostly due to Mr. Pattison Muir, who con- 

tinues, in due order, the useful synoptic comparisons of the 
elements in each group, which we mentioned in speaking of 
the earlier volumes. We notice, however, a slip in one 
of these, in page 750, where titanium is included as one of 
four metals that occur chiefly as silicates. Although this 
is of small importance, as a more correct view is given on 
the preceding page (p. 749), the same carelessness in 
speaking of minerals seems to prevail throughout. The 
account of tin ore dressing and smelting on page 718 is 
also remarkable for its curious inaccuracy. [or the 
great majority of our readers, however, the chief 
interest of the volume will be found in the numerous 
articles touching on the physical and mechanical basis of 
chemical processes and phenomena. These are to a con- 
siderable extent grouped under the general heading of 
‘“* Physical methods used in Chemistry,” which includes, 
among others, the methods based on _ capillarity, 
the study of boiling and freezing points, specific 
heat, and other thermal phenomena and electro- 
chemical theories of chemical constitution. The latter 
subject is treated in a very remarkable article by 
Professor Ostwald, who gives a clear and well reasoned 
statement of modern views of electrolysis and their 
bearing on the constitution of chemical compounds. The 
subject of “Solution” has been treated in an original manner, 
the editor having intrusted it to two different hands, so 
that both sides of this extremely interesting and contro- 
versial subject may be effectively presented to the reader. 
The electrolytic dissociation hypothesis of solution 
is therefore championed byits author, Prof. S. Arrhenius, 
of Stockholm, while Mr. Spencer Pickering, one of the 
leading upholders of the hydrate or association theory of 
saline solutions, summarises in an equally able manner 
the arguments advanced in support of that hypothesis. 
In conclusion, we have to convey to the editors and 
publishers our sincere congratulations on the completion 








of their task in the comparatively short period of six years, 
considering the magnitude of the work, which covers 
more than 3000 pages closely printed in double 
columns; and also on the manner in which the ori- 
ginal scheme has been adhered to, the four volumes 
of 750 pages having only been exceeded by something less 
than ten per cent., and we trust that the work will receive 
the full measure of public support that it deserves. 


A Text-book of Mechanical Engineering. By Witrrip 
J. LinznamM. London: Chapman and Hall. 1894. 
Mr. LinEHAmM has, we believe, produced something new 
and unique in scholastic technical literature; a volume 
that attempts, and with a large measure of success, to 
present theory and practice under conditions similar to 
those which obtain in the laboratory and workshop, and 
to show their mutual bearing and relationship. It is 
in the power of a reviewer to prognosticate the fate 
of but few works, and those whose aim is educational, 
provided they are not put altogether outside the pale of 
recognition by flagrant errors, are not among them. 
Trial alone can decide the question; and, moreover, the 
difference of opinion that exists as to the best means of 
imparting technical knowledge makes it unfair in him to 
give his own views simply. The most acceptable way to 
treat such a work as that before us seems to be to sketch 
its method, systems, and contents, and leave it to each 
reader to decide for himself whether or not the volume is 
one that would gain his approval or fulfil his require- 
ments. This we shall briefly attempt todo. For those, 
probably the greater part of our readers, who care 
nothing for the educational side of a work, we may 
say at once that this volume contains a great deal of 
information of a kind required in the office or study, 
collected from many sources and covering most of the 
ground which an engineer may be called upon to traverse. 
It is given, as a rule, clearly and concisely, and is plenti- 
fully exampled by lucid sketches executed in the manner 

of working drawings, and many of them to scale. 

The volume is divided primarily into two parts, the 
first treating of ‘‘ Workshop Practice’ and the second 
containing ‘‘ Theory and Examples.” Commencing with 
a brief description of crude iron, the author goes on to 
describe the construction of the mould and the casting of 
metals. In thus placing the chapter on moulding before 
that on pattern making, his idea is probably to show the 
subordination of the latter to the former. The examples 
selected are on the whole representative, but work in 
loam with the striking board seems to be given undue 
precedence, especially as in the next chapter the author 
returns to the same matter. The principal example is 
that of a large steam cylinder; the various operations 
performed in building it up in loam are well described. 
Pulleys, spur and worm wheels, screw propellers, and 
pipe moulding are also considered. A paragraph on 
machine moulding might have been added with advantage, 
it would have called into notice some remarks on plaster 
patterns, of which we see no mention. Chapter III. is 
entitled ‘‘ Metallurgy and Property of Material.” It gives 
in afew pages a fair idea of the nature and process of 
manufacture of the various metals, The next deals 
carefully with smithing and forging, describes the various 
tools in use by their workshop name, and gives the student 
a very fair idea of the main points to be observed in the 
successful manipulation of the metal. Chapter V. takes 
the reader into the machine shop, and describes the nature 
of the work and the details of the tools employed. The 
value of this section is considerably enhanced by the 
introduction of several excellent plates of machine tools 
produced to the scale of about jin. to the foot (the exact 
scale is given), showing the general arrangements, in 
working drawing style—not elaborate shaded perspec- 
tives—and sections of the more important features. Then 
comes a long chapter on fitting and erecting. Of it, and the 
one following which brings the first part part to a conclu- 
sion Mr. Lineham says in his preface: ‘I found much 
difficulty in selecting suitable examples, the work being 
greatly interwoven. I therefore decided on the plan of 
describing the construction of a horizontal engine, thus 
including most of the principal difficulties. Similarly in 
the boiler chapter I have considered the setting out and 
building of a marine boiler.” The plan is a good one, and 
as it has been followed out conscientiously, the result is 
very satisfactory. 

In Part II. the author brings his reader to theoretic 
matters— The Strength of Materials, Structures, and 
Machine Parts,” is the title of the first chapter. In.it 
the details of several testing machines are given, and 
numerous examples, numerical and graphical, of the 
results obtained on them with various materials. The 
strength of boiler shells, framed structures, and parts of 
machines, are also treated, and results obtained from 
actual examples both by graphical methods and by calcu- 
lation. This chapter contains a great deal of information 
of a generally useful character—tables of constants for 
beams, curves of breaking stresses in pillars, &c. In the 
next we come to the “ Transmission of Power.” Tables 
and examples, always from practice, again occur. The out- 
lines of Professor Reuleaux’'s ‘‘ Kinematics of Machines” 
are given. Space here has compelled the author to be 
less full in explanation than could be desired. This 
section concludes with a tabulated comparison of the 
various methods of transmitting power. The last two 
chapters are devoted to “‘ Heat and Heat Engines” and 
“Hydraulics and Hydraulic Machines” respectively. 
They bear the same characteristics as the preceding, are 
amply illustrated, and clearly written. 

We have given in most cases the full titles of the 
chapters, so that our readers may see what a task Mr. 
Lineham has set himself to compress all that they 
express into a volume of some 750 demy 8vo pages. 
Perhaps the greatest fault to be found with the book is 
that too much has been attempted; and whilst on the 
whole the result is one for congratulation, one feels at 
times that explicitness has been sacrificed for the sake of 
brevity. In conclusion, we can say that we feel sure the 
book will be alike useful to students and engineers, as 





combining practice and theory in their proper relationship, 
and as extending over the greater part of the ground that 
lies within the circuit of the mechanical engineer. A good 
index is added. The price of the work is half a guinea. 


The Elementary Properties of Elliptic Functions, By 
ALFRED CarpEwW Drxon, M.A., Professor of Mathematics 
- ‘pare College, Galway. London: Macmillan and Co. 
1894. 

A youne author should be on his guard against allowing 
a banul expression to appear in his preface, such as we 
find here—“ The object of this work is to supply the 
wants of those students who, for reasons connected with 
examinations or otherwise, wish to have a knowledge of 
‘the elements of Elliptic Functions, not including the 
Theory of Transformations and the Theta Functions.’” 
Having thus, by this quotation from the syllabus of the 
mutilated Cambridge Mathematical Tripos, ‘‘ and other- 
wise,’ written down his work as a cram book, it was an 
agreeable surprise to find that the author has risen 
superior to the ignoble scope he professed to set himself, 
and that he has produced a work on this elegant branch 
of Analysis which will tend much to popularise its study. 
A brilliant young mathematician once declared that his 
children should begin the study of mathematics in the 
cradle with Elliptic Functions, but he did not live long 
enough to carry out his theory; but, at all events, the 
subject might well be introduced at an earlier stage. 
The present book developes the subject for its analytical 
interest, irrespective of the applications ; and it is curious 
to read his statement that the chief application of Ellip- 
tic Functions is to rationalise two quadratics. A few other 
applications are given—for instance, to Spherical Trigo- 
nometry or the Pendulum; but in the figure of the 
pendulum gravity is shown acting sideways, so that this 
motion must be imagined realised with a carriage door 
when a train is pulling up. Numerous well-chosen 
examples add greatly to the value of the book; but the 
references to authorities given are rather meagre and 
inaccurate. 





BOOKS RECEIVED. 


Calcert's Mechanics’ Almanack and Workshop Companion for 
1895. London and Manéhester: John Heywood, and all book- 
sellers.—This almanack maintains its character as a remarkably 
judicious selection of matter of interest and of practical value to 
those for whom it is compiled, and for most other people too. It 
is very cheap, and would be cheaper if it were put in a stronger 
cover and sold for 6d. instead of 4d. in paper covers. 

Proceedings of the International Electrical Congress held in the City 
of Chicago, August 21st to 25th, 1893, New York: Published by 
the American Institution of Electrical Eagineers.—This contains 
thirty-six papers, some of which were discussed at length at the 
congress. They bear on many questions of interest to electricians 
and some to electrical engineers, the most important being on 
electrical power transmission. 


Railway Curves: Practical Hints on S:tting-out of Curves. By 
A. G. Watson. Calcutta: Thacker, Spink, and Co, 1894.— 


Commencing with angular measurement of curves, and the adjust- 
ment of reversible levels, the author then gives hints on surveying 
and setting-out curves, and explanations of the use of the several 
tables which are given. Work done by means of a theodolite 
having a vertical limb for measuring vertical angles, or tacheometer 
work, is next described. The book is pocket-book size, and con- 
tains a hundred pages of tables besides the thirty-seven pages of 
explanatory text. 

axton’s Builders’ Price Book for 1895. Containing above 72,000 
prices, Originally compiled by William Laxton. Seventy-eighth 
edition. London: Printed and Pablished by Kelly and Co. Price 4s. 
Sold by Simpkin, Marshall, Hamilton, Kent, & Co.—This price book 
and guide book, indispensable to architects, builders, engineers, 
and contractors, has reached its seventy-eighth annual edition, 
and its useful character is well preserved by the publishers, who 
take the necessary steps to keep it well up to date. The chief 
feature in the revision for the 1895 edition is the London Building 
Act of 1894, an Act consolidating many Acts and repealing others. 








New Process FoR ExtTRAcTING RAMIE FrsRE. — The United 
States Consul-General at Singapore recently forwarded to the 
S2eretary of Agriculture specimens of ramie fibre extracted by 
simple chemical means and heat. The inventor of the process 
took a quantity of ramie plants, stripped off the bark, and then 
immersed them in his mixture. After boiling therein for about 
forty minutes, a mass of fibre was produced seemingly free from 
gum or other deleterious ingredients. After being washed in cold 
water, dried for a few minutes in the sun, and then pulled out 
with the fingers, the fibre appeared in proper shape for spinning. 


RECENT TRIALS OF FRENCH CRUISERS.—Some French cruisers 
have, according to the Times, lately been giving unsatisfactory 
results at their trials. The Latouche-Tréville—4660 tons—an 
armoured cruiser, sister of the Bruix, Charner, and Chanzy, has 
so far greatly disappointed those who built much upon the type of 
a powerfully armed and protected cruiser of oasall Siacleemaeids 
She has been built upon plans prepared by the French Admiralty, 
but it was discovered that her boilers would not stand the forced 
draught pressure contemplated. Accordingly many modifications 
were introduced, and she was fitted for her new trials at 
Cherbourg this month. In the preliminary trials, how- 
ever, she failed to develope more than 6400-horse power, 
instead of the 8000-horse power anticipated, and, at the same 
time, the heat in the stokeholds became unbearable. She 
has therefore been docked afresh for further alterations. There 
are unsatisfactory reports also of the Chanzy, at Rochefort ; 
but the Charner, though the ventilation of her stokeholds was 
defective, promises better, and it is hoped that the Bruix, the 
rast of the type, will gain by the experience of her sisters. These 
vessels resemble in many particulars the unfortunate Dupuy de 
Léme—6600 tons—from which such great things were expected. 
This remarkable cruiser, farnished with three screws, and what is 
practically a complete coating of armour, gave disastrous results 
at her first trials in 1892, and the whole of her boiler tubes 
were changed. She should have developed 14,000-horse power 
wittL 140 revolutions and steamed at 20 knots. In effect a 
speed of 13:7 knots had been attained with 13,000 - horse 
— and 134 revolutions, but the trials were interrupted 

y the fusion of an excentric, and, during a later trial, 
the boilers so far gave way that a disaster was narrowly 
avoided. Extensive alterations then became necessary, and 
the cruiser is now undergoing further trial. Of smaller, un- 
armoured cruisers, the Fleurus, which was expected to join the 
Northern—Channel—Squadron, has recently turned out so un- 


fortunately that she has been placed in the second category of the 
reserve at Cherbourg. Small defects had appeared in her earlier 
trials, but it was hoped these had been made good. However, 


after a four hours’ run at Cherbourg, during the present month, 
with 4000-horse power, her aftermost boilers showed signs of 
giving way, and, when she reached the anchorage her forward 
boilers were leaking so badly that the fires had to be withdrawn 
hastily in order to prevent a disaster. The boilers, which are of 





the French Admiralty type, are to be changed. 
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CONTRACTS OPEN—BRIDGE GIRDERS, INDIAN STATE RAILWAYS AND ASSAM WORKS. 


(For description see page 83) 
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made from drawings marked H 
185, H 186, H 187, and H 188. 
The work comprises the con- 
struction, supply, and delivery 
in England, at one or more 
ports named, of the whole of 
the steelwork for the follow- 
ing:—Assam Public Works (for 
Lower Assam Division) : Four 
bridges, each consisting of one 
span of 30ft.: one bridge, con- 
sisting of two spans of 25ft.; 
one bridge, consisting of one 
span of 25ft.; one bridge, con- 
sisting of three spans of 25ft. ; 
two bridges, each consisting 
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of three spans of 20ft.; one 
bridge, consisting of two spans 
of 20ft.; and two bridges, 
each consisting of one span 
of 20ft. The contract also 
relates to bridges for the 
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CONTRACTS OPEN. 
INDIAN STATE RAILWAYS: MUSHKAF-BOLAN 
RAILWAY 
Tue work required under this contract comprises the con- 
struction, supply, and delivery in England, atone or more ports, 
of the whole of the steelwork for three spans of 60ft. in the clear 
from drawing A 1265, with 2 cwt. of bolts and nuts, and 1 cwt. 


Half Side 








10:0-———- 


Elevation j 





gig | |---|. »| -20ft.; Ghiladhari Bridge, con- 
| | | sisting of four spans of 20ft. 

'. The specification is as usual 

{4} --e2 with regard to tenders, and 

‘im ayy | all that is not to be gathered 


from the drawings. Tenders 
to be in by January 29ch, 
1895. The Assam public works 
bridges are shown on the lower part of page 82 and above. 








PROGRESS OF UNDERGROUND WORKS AT 
GLASGOW. 


Tue remarkable series of underground works—see vol+ 
Ixxvi., page 231—which have been in progress at Glasgow for 
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ELEVATION AND SECTION 


of washers for each span. The conditions of contract are the 
same as the usual India-office contracts, and the specification 
is also the same as to quality of materials, stipulations as to 
extras—as usual, 10 per cent. more than is required of rivets 
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TRANSVERSE SECTION OF BRIDGES FOR ASSAM 


—and as to bolts, nuts, and painting. Tenders to be in by 
January 29th, 1895, 





ASSAM PUBLIC WORKS. 


Tue work required under thiscontract includes the steelwork 
for a number of road bridges of spans of 30ft., 25ft., and 20ft., 


OF BRIDGES FOR ASSAM 


a number of years past is now approaching completion, 
though in all cases the difficulties met with have led to 
considerable delays. Taking the works in the order of their 
| magnitude, the Glasgow Central Railway has made great 
| strides in construction since the date of our last notice. The 
| entire length of tunnel under the main thorougfares of the 
| city is completed, the portion of the line between Mary- 
| hill and Stobcross, giving access to the Queen’s Docks, being 

now open for goods and mineral traffic. In the remaining 
| portion eastwards the permanent way is being laid. The station 
| at Glasgow Cross is rapidly nearing completion, and it is ex- 
| pected that the line between this point and Rutherglen on the 
| Caledonian main line will be opened for passenger and other 
| traffic in about threemonths. The Cross station will have an 
| island platform, all the other stations on the line, with the ex- 
| ception of the Central, havinga platform at each side. A further 
| extension of underground line has been commenced, running 
| under London-road eastward from Bridgetown Cross Station 
| in connection with a new branch line known as the Newton, 
| Carmyle, and Tollcross Railway, which is to connect the 
| above-named mining centres with the Central Railway. The 
| underground part of this line is about half a mile in length, 
| and the method of construction adopted will be similar to 

that employed under Argyle-street. Another important altera- 
tion in the company’s scheme is the enlargement of the 
| proposed underground Central Station. Powers have been 
| obtained for the construction of a very extensive station on 
| the north side of Argyle-street, immediately to the west of 
| the Caledonian high-level terminus. All the property west- 
| ward to Wellington-street, and northward to the buildings 
| facing Holm-street, has been acquired, and is now in rapid 

process of demolition. This important station will have two 
| long island platforms connecting directly with the high-level 
j station. It will be entirely open to daylight, the boundary 
| between it and Argyle and Wellington-streets consisting of a 
| line of ornamental buildings one storey high, which will be 
| partly occupied as offices and partly as shops. The ventila- 

tion of an underground line fully five miles in length, and pass- 

ing for the most part under busy thoroughfares, has naturally 

called for special treatment. This has been provided for by 


the construction of nine special ventilating stations. These 
consist merely of large openings at the sides of the streets, 
surrounded by screen walls; but their provision has, in several 
cases, been highly costly, as valuable property had to be pur- 
chased and pulled down to secure the necessary space. Only 
at one point is mechanical ventilation to be adopted. This is 
at Wellington-court in Argyle-street, where a powerful ex- 
hausting plant, made by Messrs. Walker Bros., of Pagefield 
Ironworks, Wigan, is to be employed. In addition to these 
measures special locomotives with atmospheric condensers 
are being built for operating the line at the Caledonian 
workshops, to the designs of Mr. Lambie, the locomotive 
superintendent. The cost per mile of the underground works, 
without equipment, is stated to be £300,000; and the line is 
expected to be open for through traffic next August, though 
the completion of the Central Station will require a much 
longer period. 

The Glasgow District Subway, in many respects one of the 
most interesting passenger railways ever projected, is also 
making rapid progress, though great difficulties have been 
met with at places—especially in getting under the Clyde at 
Partick—where an air pressure of 28 lb. per square inch was 
required to enable the work to be carried on. Great 
expense has, moreover, been incurred through injury to 
property along the line of route, and the original capital of 
the company has had to be largely augmented. Since our last 
notice an important alteration has been made in the location of 
the power house. This was to have been placed at Govan, 
but the space available was found to be too limited, and 
ground was secured between Scotland-street and the 
Glasgow and Paisley Joint Railway, cn the site formerly 
occupied by the famous Lancefield Forge. The main buila- 
ing about, 140ft. by 100ft., is now being erected; and the 
mechanical arrangements have been entrusted to Mr. D. 
H. Morton, A.M.I.C.E., of 95, Bath-street, Glasgow. The 
motive power will be furnished by two Corliss horizontal 
single-cylinder non-condensing engines with steam jacketed 
cylinders 42in. diameter by 6ft. stroke, fitted with automatic 
cut-off gear. These engines, each capable of developing about 
1500-horse power at 55 revolutions per minute, and 100 lb. 
steam pressure, are being made by Messrs. Yates and Thom, 
of Blackburn. They have fly-wheels 25ft. in diameter, weigh- 
ing each 50 tons. The crank shafts of the two engines will 
be connected by a line of 18in. shafting made in two lengths, 
with clutches at the middle and ends. The cable 
propelling machinery will be driven by drums and 
cotton belting, the dfums being 13{t. 9in. diameter, and 
grooved for twenty-six 2in. ropes. These drive four built-up 
drums, 25ft. in diameter, mounted on the cable drum shafts. 
Two of these are employed for each cable. The cables are 
directly driven by four of Walker’s patent differential driving 
drums 14ft. in diameter, each with six grooves for the l1tin. 
cable, fitted with Walker’s patent differential rings. ‘Lhe 
whole plant, which follows closely after American practice, 
is provided in duplicate, only one engine being required at a 
time; though, if at any time necessary, the two can be 
worked together. A supplementary vertical engine, with two 
cylinders 14in. diameter by 11in. stroke, will also be provided, 
capable of moving the cable at a speed of about three miles 
per hour for purposes of inspection. The engine-house is on 
the street level, and the cables will be conducted through 
inclined covered ways to the two tunnels in Scotland-street. 
Each tunnel has its own cable, the two running the entire 
six and a-half miles round the circuit and back to the power 
house, the place where the cables enter the tunnels being the 
only points where the car grips cross cables. 

The cables will be kept at the necessary tension by Upton’s 
patent automatic compensating back tension arrangement, a 
tension run of ample dimensions being provided near the 
driving engines. Space is provided in the boiler-house for 
eight Lancashire boilers, 30ft. by 8ft. diameter, for 100 lb. 
pressure. They will be fitted with Berryman’s patent feed- 
water heaters, made by Messrs. Joseph Wright and Co., of 
Tipton. Above the boilers a spacious water-tank will be 
built to hold a 36-hours’ supply, in case of any possible 
derangement of the Corporation supply. The subway itself, 
with six and a-half miles of double tunnels, is now completed, 
with the exception of short portions at Partick, and on the 
south side of the Clyde, opposite St. Enoch’s-square. The 
rails, with a 3ft. 9in. gauge, will be laid on ballast placed in 
the inverts of the tunnels, the cables being carried on 
pulleys slightly above the level of the rails. A train will 
consist of two carriages holding forty-two passengers each, 
the whole weight of the loaded train being about twenty tons. 
The cables will be driven at a speed of fifteen miles an hour, 
which is expected to give an average train speed of twelve 
miles. The line will probably be opened for passenger 
traffic about the end of next year, and the cost per mile 
for construction only is said to be £115,000. 

The last of the works to be mentioned is the smallest, and 
also the nearest to completion. The Glasgow Harbour 
Tunnel at Finnieston for cross river traffic consists of three 
separate passages under the river, two for vehicles and one for 
foot passengers. The tunnels are finished, and also the large 
access shafts on either side of the river. The elevators for 
raising and lowering carts, &c., are being fitted up by the 
Otis Elevator Company, most of the machinery coming 
from New York. The lifts will be operated hydraulically, 
and the pumping machinery will all be located on the south 
side of the river. Two accumulators, one at each shaft, are 
being erected with 16in. plungers, weighted to give a pressure 
of 750 1b. These have been supplied by Messrs. Fullerton, of 
Paisley, and the three Lancashire boilers by Messrs. Penman, 
of Glasgow. Three pressure pumps have been supplied by 
the Worthington Company, one of these being held in 
reserve. The tunnel is to be opened for trafficin about three 
months, and has cost, with machinery, £140,000. 








Gas ENGINES AND CENTRIFUGAL Pumps.—In addition to the 
— mentioned in our issue of December 2I1st, 1894, the River 

ear Commissioners have placed an order with Messrs, Tangyes 
Limited, Birmingham, for the —— machinery for their No. 1 
Dock, which is to consist of two 40 nominal horse-power gas 
engines, arranged to work with town’s gas, each driving a 22in. 
centrifugal pump with 66in. disc, each pump and engine being 
self-contained on one base-plate, The pumps are to deliver 
19,700 gallons per minute from the dock, the maximum height of 
lift being 24ft. A small drainage pump driven by belt from a 
engine is also to be fitted in the dock. The whole of this machi- 
nery is being designed by Messrs, ‘'angyes Limited, under the 
instruction of Mr. H. H. Wake, engineer to the Commissioners, 
and will all be manufactured by Messrs. Tangyes Limited them- 
selves, their well-known experience in gas engines and centrifugal 
pumps enabling them to undertake the manufacture of the whole, 
and not requiring the pumps and gas engines being manufactured 





in separate works, 
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LETTERS TO THE EDITOR. 
(Continued from page 73) 
ACETYLENE AS AN ILLUMINANT. 


Sir,—I would desire, in the interests of your many readers and 
the investing public in particular, to be permitted to make some 
remarks upon the subject matter of Professor Lewes’s lecture on 
‘* Acetylene” at the Society of Arts on Wednesday, the 16th inst. 
Ia common with other engineers who were present I cannot 
but admire the beautiful simplicity of this process of synthetically 
making calcium carbide by the aid of our modern benefactor elec- 
tricity, for asa chemical triumph it may almost be said to be com- 
plete, and holds outa glorious future for the further developments 
of electro-chemistry. 

It is not, however, my intention in this letter to deal with the 
chemical side of this question, as that can be left in far more com- 
petent hands, It is with the pounds, shillings, and pence, orcom 
mercial side of the matter that we are chiefly concerned ; for 
however beautiful and surprising discoveries of this character may 
be, their capability of adaptation to the everyday requirements of 
mankind alone render them of utility. 

As I will endeavour to show in the latter part of this letter, Pro- 
fessor Lewes, although giving colour to statements made as to the 
cost of production of this interesting material, did but little to cheer 
the hopes of either the gas or electrical communities. This cost 
was stated to be as follows :— 





Net cost of production of 2000 lb. calcium carbide. Percentage 
ols, cost. 
1200 Ib. of coal dust, say.. .. .. « 2:50 16 70 
2000 1b of powdered burnt lime.. .. .. .. .. 450 26-70 
180 electrical horse-power from water at, say, 50 
cents perhourforl2hours .. .. .. .. .. 600 40 00 
REP ss, cs> us 68 oe 2°50 16°60 
Cost of 2000 1b. of calcium carbide, say 15 00 100°00 


Percentage cost added by myself. 


Farther statements by the Professor gave the cost of the material 
per English ton at £4, or, allowing for the residual products, 
£3 10s, net, for which could be produced 11,000 cubic feet of gas 
having a photometric value of 240 sperm candles, 

With a view to permit comparisons to be made with other forms 














of popular artificial illuminants I have prepared the following 
table. The figures which are derived from my own particular 
experiences are marked with an asterisk :— 
: a Bye mud 
sg {sd 2 (gen! eset 
System of illumination 22,;/;23 2: 3228 3 
employed. e°8ies £5 Soe a 
Se"/ 35 3° | fags * 
a os Ss <“8.94 
| =| © 532 
1 | Electric are yielding light s.d. Pence 
of 2 candles per watt*.. — "149 — 6,444,000 3,222 000 
Carbon renewals... .. ..  — “Ol - _ 
2 | Incandescent lamps yield- 
ing “25 candles per watt * 1199 — £05,500 402,750 
Lamp renewals at 9d. per 
16,000 candle hours .. — “560 — a 
8 | Acetylene gas yielding 240 
candles per 5cubic feet 6 4} 1°81 580,000 530.00 
4| Petroleum oil (Peebles 
GOD <- xo os oo co | 8 4) 2°00 422400) — = 
5 | Water gas (Humphreys and 
Glasgow) .. .. .. ../ 1 8) 2°14 375,420 892,000 — 
6 | Petroleum oil lamp, giving 
28 C.P. for 2 oz. aver.*.. — | 2°52 501,760 351,232 = 
7 | Ordinary London coal gas, 
16C.P., at 1s.6d. per1000 1 6 | 5°62 33,€00 149,383 oe 





It will be observed that I have in all cases taken the Professor's 
figures for the cost of the energy in electrical horse-power, but it 
does not need very much perception to see that these figures have 
evidently become somewhat mixed in their passage across the 
Atlantic, and might better have remained at home and left us to 
expend an equivalent amount of cash on this side of the ‘‘ Herring 
Pond ” to better advantage somewhat as follows. 

Consume £3 10s. worth of good gas coke, say, at a cost of 10s. 
per ton, and in accordance with the experiments of Mr. Emerson 
Dowson, which have been duly chronicled in your esteemed paper, 
we could get an available horse-power for every two pounds by 
weight of the fuel, or a total of 7860 electrical horse-power, as 

inst the (180 by 12) 2160 taken from this so-called cheap water, 
which would produce theoretically the following results by 
electrical illumination :—Electric arc lamp, about 11,690,000 candle 
hours; electric incandescent lamps, 1,461,800 candle hours ; 
acetylene gas only showing 530,000 candle hours. 

In answer to my question as to the relative candle-power pro- 
duced in available light from the energy put into calcium carbide 
as compared with electric light, the worthy Professor was under- 
stood to put the ratio as twenty-eight to forty-four, the former 
representing a favourable statement of the value of incandescent 
electric lighting, as compared with this gas acetylene. 

May I therefore ask the Professor to put me right, or otherwise 
explain what he intended to make understood. 

FRANK WRIGHT, 

19 and 21, Old Queen-street, Westminster, S.W., 

January 22d. 





TREADLE LATHES. 


Sir,—Having recently had occasion to carry out some experi 
ments of a mechanical nature, somewhat accurate and complex, 
the choice of the necessary machine tools for small work became 
quite a problem. Amongst these was a treadie lathe ; this tool 
had to do a fair share of work in iron, brass, and wood. It must 
cut screws in steel up to forty threads per inch with accuracy, and 
be back geared for heavy work ; the slide rest must be of the com- 
pound type, the mandril hollow, and an index plate must be 
attached to it ; the accessories to be obtained, if possible, from the 
makers, as time was limited ; the tool must be reasonable in price. 

In England such a tool was only to be obtained by prolonged 
waiting, and the cost was excessive. In Germany it was much the 
same, and so, communicating with the United States, of which I 
have some experience, it was also found that the necessary tool 
was not to be bought ; some failed in one respect, some in another, 
but no one tool contained all the elements of suitability for an 
engineer’s experiment room. The catalogues and prices of nearly 
all makers of note between Rhode Island and Chicago were care- 
fully studied, and not one firm produced a treadle lathe that was 
at all complete for every class of work within its capacity as 
regards dimensions, 

The chief and most glaring faults seemed to lie in the construc- 
tion and design of the compound slide rests, the extremely small 
bore of the hollow mandril ; hence the impossibility of using spring 
chucks and a draw-bar. No provision was made for the attach- 
ment of an index plate to the mandril. 

There seems to be no lathe made between the watch tool lathes, 
with their extreme accuracy, and the ordinary 9in. or 10in. 
swing lathes suitable for the jobbing shops and nowhere else— 
accessories to the latter class of tools apparently being unknown. 
Watch tool lathes were unsuitable, not being either heavy enough 
or back-geared. 

Let us first consider the compound slide rests as at present fitted 
to the 9in. or 10in. swing lathes. The American practice is to 
reduce the width of saddle to an absurd extent, thereby making a 
steady swivel base to the top slide an impossibility, and all rigidity 
being thus done away with, which, added to the fact that in 
in many cases only a half nut is used connecting the slide rest with 
the leading screw, and having a maximum allowance of play, 





makes screw cutting an impossibility ; and therefore the plausible 
statements in various catalogues as to lathes cuttiug up to sixty- 
four threads per inch are untrue ; some lathes may be able to do 
this, the majority cannot do so. 

In one case the slide rest screws were indexed. These varied in 
back lash with the position of the slide. The screws had not 
V-threads, and the nuts were not adjustable for wear, and it 
required quite an amount of calculation to reconcile the travel of 
slides with the indexes. The screws also were not of the covered 
type, and so got the benefit of all dirt, chips, cuttings, oil, and 
soap and water, which generally accumulate in places where it is 
difficult to dislodge. 

The various makers seem to have totally different opinions as to 
the length that a slide rest should bear on the It varies 
between 7in. and l6in. for a 9in. or 10in. swing lathe, and in one 
case the bearing was Qin. long on one side of the bed and 2hin. 
long on the opposite side, Truly this is remarkable. These faults 
are easily discernible, and yet no endeavour is made to rectify 
them, the policy of the makers being, as far as can be learned, to 
produce a standard class of tools, no alterations or additions being 
permitted, even if the customer is willing to pay for them. 

The maker of any tool is seldom the user, and it should be con- 
ceded that small treadle lathes are in use for a thousand purposes, 
and any increase in their capabilities—for example, attaching the 
work either to the mandril or slide seat—will, without doubt, meet 
with due appreciation from all classes of mechanics, and the 
maker will benefit by an increased demand. 

A small lathe to be of real service would be fitted with many 
accessories, to be obtained from the makers if desired, and would 
be of the approximate dimensions given below :—Length of bed, 
4ft. 6in.; swing, 9in.; three-speed cone for 1}in. belt ; mandril, 
lgin. diameter, jin. bore clear through, and fitted with spring 
chacks with draw-bar. The back gear would be 6 to 1, and would 
be placed under the headstock. The tail of the mandril would 
extend through back bearing box, and have cone and nut for 
mounting index plates. The mandril and boxes would be of steel, 
hardened, ground, and lapped. Machine-cut gear wheels to cut 
from three to sixty-four threads per inch, and right and left-hand 
gear in headstock, The compound slide rest would bear for a 
length of 14in. on each side of the bed; it would be slotted for T 
bolts, and would be fitted with a sliding stay. The width of 
saddle would not be less thanéin. Stop screws would be fitted to 
each slide. The leading screw lin. diameter, with V thread ten 
threads per inch, to be attached to slide rest by divided nut 3in, 
long. The rod feed would: be placed below the leading screw. 
This would also work the cross feed. The apron would be of the 
skeleton form in order to observe what is taking place behind it. 
A machine vice would be fitted to the slide rest, also an angle 
bracket for placing the compound rest and the vice vertical if 
desired. 

A steady rest and T rests for wood turning would be provided. 
The tail stock spindle would have a bore of ‘jin. clear through, and 
its nose screwed similar to the mandril; the spindle would be 
arranged for both lever and screw feed, and a small four-hole 
turret would be made for same; a similar draw-bar to be provided 
for spindle as in the headstock, 

There would be a light countershaft provided to drive drilling 
and grinding attachments to slide rest. Such a lathe, well finished 
and accurate, and fitted complete with the above details, could be 
sold at a cost of between 150 dols. and 200 dols., prices ruling as at 
present, and would be a great improvement on any tool of this 
class at present in the market; and I imagine that if it became 
known in this country that such a tool was produced the maker 
would have no reason to regret his venture. 

The accessories or attachments would be numbered and of 
standard form, and it should be possible to buy the lathe with or 
without any of them. A. H, RoyLance, 

Manchester, December 28th, 1894. 





THE THEORY OF THE STEAM ENGINE. 


Sir,—The interesting letters by Mr. Maurice Cros3 and other of 
your correspondents have induced me, having some leisure time, 
to make a number of calculations concerning various steam engines, 
good and bad, about which I chance to possess the requisite data. 
I find, to my very great surprise, that so far from its being 


almost impossible to realise the theoretical efficiency b it is 
impossible to make a steam engine whose efficiency will not be a 
little in excess of that quantity, even when a moderate allowance 
has been made for cylinder condensation, clearance, and other 
sources of waste. 

I think the fact is sufficiently curious to be worth statin 
correspondence columns of THE ENGINEER. 

Birmingham, January 12th. 
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EXHAUST FROM GAS ENGINES, 


Str,—‘‘ Onlooker’s ” letter shows that by the aid of mathematics 
we can prove whatever we please. As a matter of fact, that 
which your correspondent says cannot take place can be seen 
taking place every day and all day long. A similar mode of 
reasoning would prove that the exhaust in a locomotive does not 
draw air through a fire, As regards the gas engine, ‘‘ Onlooker” 
has simply overlooked what has been termed ‘ packing,” or the 
occurrence of waves in the exhaust pipe. The action will take 
lace in a horizontal pipe. It is practically independent of the 
ength of the pipe. Bip Cock, 
Manchester, January 22nd. 








SHIPBUILDING IN THE UNITED STATES. 


THE following self-explanatory letter has been written 
by Mr. Charles H. Cramp, under date of December 21st, 
1894, to the editor of the New York Times. 
Sir,—It affords me pleasure to respond to your request of the 
18th inst. for an ‘‘ expression of opinion as to the probable effect 
on the American shipbuilding industry of a bill granting free 
admission to foreign-built ships and the materials of shipbuilding.” 
At the outset, I call your attention to the fact that “ the mate- 
rials of shipbuilding” are already free, so far as vessels for the 
foreign trade are concerned, by virtue of section 7 of the existing 
law. Hence, that branch of your inquiry may be dismissed at 
once with the remark that in the construction of the largest two 
ships ever built in America—and with two exceptions the largest in 
the world—I did not find it expedient to avail myself of the free 
material privilege. 
Turning now to the other and more important branch of your 
inquiry, I answer that the passage of such a law would destroy 
the American shipbuilding industry, Without tedious argu- 
ment I will exhibit in tabular form why such would be the 
result. It will be inferred from what I have already said that 
the question of material cuts no figure worth considering. The 
whole question at issue is one of labour and wages. 
Last year I caused an exhaustive examination to be made of 
labour and wage conditions under which shipbuilding is done in 
Great Britain for the purpose of comparing on with the labour 
and wage conditions existing here. This examination was made 
by an Englishman of no little prominence in the shipbuilding 
business, whose sources of information were authentic. On 
receipt of his report I took the conditions prevailing in Cramp’s 
shipyard as the American standard, with the following result in 
twenty-one leading trades (Table A), 
If you will examine the recent report of Consul Underwood you 
will find that his tables of British rates are a little less than mine. 
This is due to the fact that I have given the highest rates in each 


average based upon wages actually paid for time actually worked, 
Now, when I say that a free ship law must destroy American ship. 
building, I offer the facts in the above table as the reason why 
and until some free ship advocate can demonstrate that equal 
competition is possible under such disparity of labour comditions 
er can suggest some way of lowering American wage rates to the 
British standard, | shall maintain my asser.ion. I say that com. 
setition is not possible under such conditions, and I leave that 
ranch of the subject there. 





TABLE A, 
: American rate British rate 
Trade. per week, per weck 
Dols. Dols, 

Patternmakers .. 18°00 9°00 
Machinists .. 15°60 8°50 
Boilermakers ARR 15°00 8°50 to 9°00 
Chippers and caulkers .. 15°00 .. oo. 7°80 
Riveters .. .. Ne 12°00 to 14°00 7°50 to 8:00 
Beam and angle emiths.. 5°00 .. .. 8°40 
Fitters up ‘ we 15°00 . 7°80 
Ship carpent: rs 18°00 . 9°60 
Joiners .. 16°50 9°00 
Painters ee 18°00 9°60 
Coppersmiths .. .. . 18°00 8°60 to 9°10 
Shipshed machinemen .. 15°00 7°20 
Furnacemen 11°00 6°00 
Holders-en .. 9 00 4°20 to 4°80 
Riggers 11°00 .. oe 7°00 to 7°20 
Plumbers 18°00 to 19°00 9°00 to 9°60 
Drillers as es 100 .. «« Of 
Sheet iron workers .. 1510 8°50 
Moulders, iron .. 14°50 9°00 
Moulders, brass. . 15°00 9°00 
Labourers, as helpers 9°00 5°20 
Labourers, as handlers .. 8°00 .. 4°20 


Now comes the question—Is the existence of a shipbuilding 
industry in the country desirable or not ‘ If it is not desirable it 
may as well be destroyed, and argument ends. But if it is 
desirable, then any law that would destroy it must be unwise and 
unpatriotic. I believe the existence of a shipbuilding industry is 
desirable as an element of national independence alone, The 
North could not have maintained the blockade of the Southern 
coast, which throttled the rebellion, had there been no private 
ry sage in the Northern States, or had the Union been compelled 
to buy its ships in England. 

A more recent and still more pointed instance is the experience 
of the Chinese Navy in the present war, Their navy was com- 
posed of ships built in Europe. Having no shipbuilding industry 
of their own, they were powerless to repair damaged vessels. ‘I'he 
result was that whenever one of their ships was crippled at all, it 
was placed hors de combat for the rest of the war. In fact, any 
crippled ship might as well have been sunk at once as far as any 
further service was concerned. The Japanese had in recent years 
developed shipbuilding, and though it was as yet on a small scale, 
it still sufficed to keep their ships in serviceable condition, and 
that fact far more than compensated for the inferiority of their 
navy in numbers and power of vessels. In a word, the lack of a 
shipbuilding industry in China made her navy useless, irrespective 
of any other conditions, 

There is another aspect of the subject which no one has touched 
upon as yet. That is the fact that the constant presence of a free 
ship bill on the calendars of Congress is almost as destructive to 
American shipbuilding as the passage of one would be. Every 
Congress for twenty years has had a free ship bill. This fact, 
operating as a menace, has continuously crippled American 
shipbuilding, because nv one would order ships built for the 
foreign trade when a radical change in the conditions of ship- 
owning was threatened. I think that this is one of the objects of 
the British combinations which sustain the free ship movement so 
pertinaciously. Of course they would prefer to pass the bill, but, 
failing in that, they have gone from Congress to Congress, as the 
next best thing for their interests is to keep a free ship bill on the 
calendar as a constant threat or perpetual menace. Suppose any 
other industry or group of industries were constantly, for over 
twenty years, threatened with destructive legislation’ How long 
could they last, and who could be found to invest capital in them / 
In conclusion, I repeat that a free ship law would destroy 
American shipbuilding. I then ask whether such destruction is or 
is not desirat Lo from a national point of view’ A rational answer 
to this inquiry will exhaust the subject.—Very truly yours, 
CuHARLEs H, Cramer, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
INTEREST in the iron trade is chietly centred in the proposal eman- 
ating from the unmarked bar makers to form a combination to in- 
clude not only the unmarked bar firms, but the manufacturers of every 
description of finished iron, having for its object the resistance of 
buyer's claims for easier terms. The chances of success of such a 
prodigious undertaking are believed by the majority of the trade 
to be very remote. Experience has shown that almost every 
effort in the past to form an association, even in any one 
department, has been frustrated after a little while by the in- 
ability of members to abide by it. It is declared that it is 
impossible to bind makers who will sell under the general body of 
the trade, no matter what promises they may enter into. The 
present condition of the iron trade in respect of foreign me 
tion is also urged to be far from encouraging for the establish- 
ment of any new trade associations. 
Sales of manufactured iron are taking place at £7 for marked 
bars, £5 15s. to £6 merchant iron, and £5 to £5 5s, common bars, 
Common plates are £6 15s. to £7, boiler qualities £8 to £8 10s., 
and best £9 to £10. Iron hoops and thin strips are £6 5s, to 
£6 7s, 6d., gas strip £5 53., and nail rods £6 15s, nominal. Black 
sheets are £6 5s, to £6 7s. 6d. for singles and doubles and £7 
trebles, Galvanised corrugated doubles are about £9 10s. f.o.b. 
Liverpool or equal. Apropos of the proposed new Galvanised Iron 
Trade Association, one of the difficulties which, in the opinion of 
some of the best informed members of the trade, stands in the 
way of its formation is the fear lest, if prices are run up in 
England, the manufacture of galvanised sheets should be com- 
menced by the astute Germans. How easily this might be managed 
is apparent to all, especially when it is remembered that nearly 
the entire supply of spelter comes from Silesia, and has to bear 
the carriage freight of 25s, per ton. ‘Thus, as regards one of the 
most important elements in galvanised sheet manufacture, the 
Germans are at a distinct advantage of having the raw material 
on the spot. As regards their capabilities as makers of black 
sheets, no question can be entertained that they are fully equal to 
English producers, 
Ihave heard of throwing oil upon stormy waters, but not of 
melting ice by hot water on canalisation works. The Birmingham 
Canal Company, however, is proposing to provide floating boiler 
boats, which will be moved about from place to place, discharge 
quantities of hot water, and thus raise the temperature above 
freezing point in winter. The company loses a good deal of 
money during hard frosts, and even after a thaw has set it much 
inconvenience and obstruction is caused by ice floe, 
The latest position at the Didlake Colliery of Messrs. W. Rigby 
and Sons, Audley, North Staffordshire, is that the pumps continue 
in operation, but that the efforts of the rescue party, which were 
carried on from noon on the 14th inst., when the accident occurred, 
until the following Saturday, have now been abandoned. This 
decision has been arrived at owing to the increasing perils from 
crownings-in and also from drowning and from gas, It is 
feared that although seventy-seven lives have been saved, seventy- 








trade when working full time, while the Consul makes a general 








five men and boys remain below—in all probability dead. The 

























JAN. 25, 1895. 


THE ENGINEER. 





85 











of the disaster is not clear, but it is believed to be the inrush 


of eater from a pound of eighty acres, in extent, the accumulation 


of forty years, swollen by the melting of the late heavy snows. It 
was thought that there was a barrier of coal about sixty yards thick 
between the men and the water, and plans made forty or fifty years 
ago go, it is said, to show this. Possibly these plans were mislead- 
ing—not, of course, by design, but owing to the comparatively rudi- 
mentary position of mining surveying asa profession then as compared 
with the present time. Tae widows and families will have some 
assistance from the North Staffordshire Miners’ Permanent Relief 
Fund, but additional help is also needed, and a special fund has 
therefore been opened. The Lord Lieutenant of Staffordshire— 
Lord Dartmouth—presided at a county meeting at Stoke-on-Trent 
v1 Wednesday to fu:ther the object, and application has been 
made to the Royal Humane Society for medals for Mr. Dodd, 
under manager, and John Boulton, collier, the principal rescuers. 
‘This particular colliery has not been noted for serious accidents, 
but the North Staffordshire coalfield as a whole has an unenviable 
reputation. The Talk-o’-th’-Hill explosion in 1866 sacrificed 
eighty-five lives, and by a similar accident at the Mossfield 
Colliery in 1889 fifty-nine deaths were occasioned. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There is still comparatively very little change in 
the condition generally throughout the iron trade of this district. 
Of the improvernent hoped for at the opening of the year there is 
as yet no indication, and complaints are general as to the unsatis- 
factory condition of trade in practically all departments. In raw 
material prices show a persistent weakening tendency, and the 
exceptionally low figures which some of tke merchants have been 
quoting to get hold of business can only be based upon anticipa- 
tions that makers will have to come considerably below even their 
present quotations. Some of the finished iron makers talk very 
despondently of closing their works altogether unless there is some 
early improvement in the outlook. Oae ground of complaint is 
that they are handicapped in their export trade, not only by the 
lower wages and longer hours of continental workmen, but that in 
the matter of freights they are also at a serious disadvantage, and 
one instance was mentioned to me of a hoop iron order for Colombo 
which was secured at Antwerp in preference to Liverpool, entirely 
on account of the advantage in freight over the last-named place, 
the Liverpool f.o.b. price being 64. per ton under that which at 
Antwerp secured the order, 

Oaly a very unsatisfactory condition of trade continues to be 
reported on the Manchester Iron Exchange, and al:hough moderate 
inquiries for pig iron were aevien on Tuesday, there were mostly 
based on prices considerably below makers’ quotations, For 
Lancashire pig iron quotations remain nominally unchanged, but 
except occasional small orders for foundry at about 41s, 6d. to 42s., 
less 24, at the works, local makers are practically out of the 
market ; in fact, so far as forge qualities are concerned, they are 
not attempting to compete with the low figures at which some of 
our district brands are quoted. The excessively low prices to 
which district brands, al especially Lincolnshire, have recently 
been forced, would seem to have induced makers to consider whether 
some check could not be put upon this persistent downward ten- 
dency of the market, and I understand that at a meeting last 
week, after this question had been under discussion, there was 
some sort of understanding as to a basis for future quotations. 
No really binding agreement was come to, but it is reported that 
a minimum of 31s. for forge and 333, for foundry, net cash, at the 
works, was talked of. These figures would represent about 36s, 6d. 
for forge to 383, 6d, for foundry, net cash, delivered Manchester, 
which are quite 6d. over those at which sales have recently been 
made; it can scarcely, however, be said that the above figures 
have been actually established by business of any moment having 
since been put through on this basis, and from what I could 
gather on 'Change there would ssem to be quite as much 
uncertainty as ever as to what makers would really take to secure 
business of any weight offering. Derbyshire makers show, if any- 
thing, increasing anxiety to secure orders, and ordinary foundry 
qualities could now be bought at about 42s, 6d. and 433. net cash, 
delivered Manchester. There has been some very low selling in 
outside brands, especially Scotch iron, one or two tolerably large 
contracts having been placed during the week at pretty nearly 1s. 
below what makers are quoting. Delivered at the Lancashire 
ports the average market quotations on Tuesday were about 46s. 
for Eglinton, and 46s, 3d. for Glengarnock, net prompt cash, but 
under these figures has been taken. 

Manufactured iron makers here and there report rather more 
business stirring in finished iron, but taking business all through 
it continues only slow, with prices weak at quoted rates, which 
remain at £5 5s. for Lancashire to £5 7s, 64. for Staffordshire bars, 
£6 15s. to £7 for Lancashire and Staffordshire sheets, with Asso- 
ciation list rates for Lancashire hoops, £5153. for random to £6 
for special cut lengths, delivered Manchester or Liverpool. 

I have come across some moderate transactions in manufactured 
steel, chiefly for constructive purposes, but apart from this the 
weight of business doing would seem to be only limited, and prices 
show a continued weakening tendency. Delivered Manchester 
district, ordinary foundry hematites average about 51s. 6d. to 
523, less 24 ; common steel billets, £3 17s. 6d. to £4; better 
qualities, £4 5:, net cash ; and steel boiler plates readily obtainable 
at £6 per ton. 

In the metal market a slow hand-to-mouth business has been 
put through, with quoted list rates for manufactured goods 
unchanged, but for orders of any weight I hear of underselling on 
the part of some of the associated makers. 

With regard to the engineering trades there is still no report of 
any appreciably increased weight of new work coming forward ; 
In fact, in one or two cases where establishments have been 
busily engaged, and even running overtime to complete orders, they 
report no new work at present in prospect to keep them going 
when their present orders are out of hand. ‘The position remains 
one of but moderate employment generally, with no indication as 
yetof any appreciable improvement in the immediate future. 

A month or so back I referred to Messrs. Galloway having 
secured an order from America for two pairs of more than 
ordinarily massive rolling mill engines to be completed in an excep- 
tionally short space of time. The first pair of these engines, which, 
I may add, are for the Johnson Company, Ohio, and have cylinders 
48in. bore by 4ft. 2in. stroke, with bearings 19}in. diameter, and 
weighing altogether about 200 tons, was completed and ready for de- 
livery on Saturday last, in exactly fifteen weeks after the order had 
been booked, whilst the second pair of engines, which it was not 
necessary to put on so rapidly, and which have cylinders 55in. 
bore by 5ft. stroke, with crank shaft bearings 22}in. diameter, and 
weighing complete about 300 tons, will be ready in the course of 
a month. Under ordinary conditions the completion of even 
the smaller pair of engines would occupy six or seven months, 
and to get them ready for delivery in less than four months 
it has been requisite, for some weeks past, to keep the work- 
men engaged continually night and day on the job. I 
may add that Messrs. Galloway, who have an unequalled repu- 
tation for this special class of heavy work, in 1887 delivered 
for the same American firm a pair of engines of similar type, with 
45in. cylinders, by 4ft. stroke, in less than ten weeks from the 
date of the order. In connection with the putting down of the 
two pair of fresh engines that are now being sent out, the Johnson 
Company has transferred its entire works to another site—a 
distance of 100 miles — and as illustrating the rapidity with 
which operations are carried out in America, I may state 
that the requisite new buildings and massive foundations 
have been erected and put down during the short period 
that Messrs. Galloway have been engaged in completing the 
fist portion of their order. With regard to the shipment 











of this heavy work, it would naturally be supposed that 
it would have been dispatched by the Manchester Ship Canal, 
which lies closely adjacent to Messrs, Galloway’s works ; the fact, 
however, that these engines are being sent through Hull, requiring 
a railway transit of upwards of 100 miles, will show the difficulties 
the Ship Canal Company has to encounter, by reason of the 
powerful and wide ramifications of the shipping companies in con- 
nection with other ports, notwithstanding the special facilities it 
was prepared to offer in dealing with this particular shipment. 

I am sorry to say that a very serious fire has occurred at the 
works of Messrs, Craven Bros. Under the circumstances the firm 
may well claim the indulgence of those for whom they have 
pressing orders on hand, 

The annual report of the Manchester Coal Exchange, issued to 
the members this week, shows a continued increasing membership, 
the total number for the year being 723, an increase of 87 on the 
previous year. Financially also, the Exchange continues to make 
satisfactory progress, a balance of profit being carried forward, 
amounting to nearly £300, bringing the accumulated assets of the 
Exchange to upwards of £1500. Mr. G. H. Peace, of the Astley 
and Tyldesley Coal Company, has been nominated without opposi- 
tion for the office of President of the Exchange for the ensuing 
year, 

In the coal trade the better qualities continue in fairly active 
request for house-fire consumption, but with pits only in excep- 
tional cases working more than four to five days per week supplies 
are ample, and prices not more than maintained at quoted rates. 
Other descriptions of fuel for iron-making, steam, and general 
manufacturing purposes still meet with only a slow sale, and 
inferior descriptions are a complete drug upon the market, with 
excessively low prices taken to effect clearances, the only improve- 
ment noticeable being a rather increased inquiry for the better 
qualities of slack, owing chiefly to increased mill consumption and 
requirements for the chemical trade. At the pit mouth best 
Wigan Arley coals remain at 103. 6d. to 11s., Pemberton four-foot 
and seconds Arley 9s, 6d. to 103.; common house coals, 7s. 6d. to 
83,; steam and forge coals, 6s, 6d. to 7s.; best slack, 4s, 6d. to 5s.; 
and common, which is rather easier, 3s, to 33. 6d. per ton. 

Not more than a very limited shipping trade is reported, with 
ordinary descriptions of steam coal only in special cases fetching 
more than 8s. per ton, delivered at the Garston Docks or the High 
Level, Liverpool. 

Barrow.—There is less doing in pig iron in this district, although 
hematites are better in tone in view of better trade in the future. 
There is, however, no speculative enterprise on the part of buyer, 
and immediate consignments are engaging the attention of buyers. 
Prices are easy at 433. 6d. to 44s. net f.o.b. for Mixed Bessemer 
Nos., and warrant iron is quoted at 423. 64d. net cash buyers, and 
42s, 74d. sellers. Another furnace has been blown out this week 
in Cumberland, and now there are only twenty-nine furnaces in 
blast out of seventy-five built in the district. During the week 500 
tons of pig iron has been put into warrant stock, making stocks in 
hand about 180,000 tons. 

Tron ore is in quiet demand, and sales during the week have 
been on a small scale, there being but a small business either on 
local or general account. Very few consignments are being sent 
away by shipping. Prices are very easy at 8s. 6d. for lower grades 
of ore, 93. to 9s. 6d. for ordinary, and 13s. 6d. for best sorts, net 
at mines, 

Steel makers are busier, and have in hand orders for rails and 

lates which wil! find work for the mills for five or six weeks. 

here is, however, a quiet inquiry for steel, but it is confidently 
expected that there will be a change for the better with the 
opening of the spring and shipping season. Rails are quoted at 
£3 103. to £3 12s. 6d. per ton for heavy sections, net, f.o.b. 
Nothing is being done in light sections, In tin-plate bars the 
trade is quiet and failing. In wire rods nothing is doing. Blooms 
arein slow demand. Slabs quiet. Billets in poor inquiry. Steel 
castings are in brisk demand. 

Shipbuilders and engineers are as busy as they possibly can be, 
but new orders have not recently been booked. It is expected 
that the work in hand will maintain activity for several months to 
come, probably throughout the year, and it is expected there will 
be a renewal of orders in the spring and summer months. _Boiler- 
makers are busy, but poossche | engineers and iron founders are 
doing a quiet trade. 

Coal and coke are quiet and schemes are plentiful. The demand, 
however, is very poor, although prices are steady at 12s, to 14s. 
for coal per ton delivered. Coke is quiet at 17s. per ton delivered. 

Shipping is depressed. Cargoes are few and freights are low 
and unremunerative. There are not prospects of removal before 
the spring months. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE unexpected breaking up of the frost at once relaxed the 
pressure in the coal trade. Inquiries for extensive supplies had 
been made, and were on the point of being placed, when the thaw 
set in and business at once weakened. The demand continues 
steady, but merchants are readily supplied from the stocks on rail- 
ways and at the pit banks, where the accumulations have not been 
anything like removed. Stocks, of course, have been reduced in 
many directions, but the improved call did not last long enough to 
give further employment in the working of the pits. These have 
continued at from three to five days per week, and in some 
quarters, owing to the lack of wagons, the working has been still 
further reduced. The tonnage sent to London has been a fair 
average, and as another change in the weather is imminent, the 
frost being pretty keen while this is written, the call may again 
get brisker. The coal sent by sea still continues a serious factor in 
South Yorkshire business. Where this competition is less felt a 
steady trade is doing. Values, though unchanged, are kept firm 
by the cold and raw weather. Silkstones make from 93. 6d. to 
lls. per ton; Barnsley softs, first quality, 83. to 93. ner ton ; 
Flockton, 7s. 6d. to 8s, 3d.; secondary grades from 7s, upwards 
at the pits. In steam coal there is a quieter trade prevailing, 
with larger supplies, and prices therefore ruling in favour 
of buyers. Quotations run from 7s. 3d. to 7s. %d. per ton, 
for the best qualities, secondary grades being obtainable 
at from 6s. 9d. to 7s. per ton. Although a fair tonnage is still 
being forwarded to the Humber ports, the weight is necessarily 
smaller, while the output having increased owing to the excep- 
tional activity in house coal, there is no likelihood of any ‘‘firm- 
ing” of prices for some time. Locomotive fuel is being freely 
raised under the new contracts placed by railway companies. Gas 
fuel, on account of the extra consumption for heating purposes, 
is in better request. Pricesin the open market are now from 
7s. 3d. to 8s. per ton for Silkstone nuts, secondary grades being a 
little easier. For slack and small coal, for steam —s and 
similar uses, there is a slightly better demand, but supplies being 
abundant, buyers have no difficulty in obtaining what they want 
on easy terms. Riddled slack is quoted at from 4s, 6d, to 5s., and 
ordinary pit slack from 2s. 6d. to 3s. 6d. per ton. Smudge is pro- 
curable at 1s, 6d. to 2s, per ton in quantities at the pits. Coke 
holds well up, although the output is large. South Yorkshire 
coke has lately been more largely used for smelting purposes in 
Derbyshire and North Lincolnshire, where an average number of 
furnaces are now in blast. Prices rule at from 9s, 3d. to 10s, 9d. 
per ton according to quality. 

There is rather more doing in the crucible steel trade. For the 
best qualities of Swedish steel a brisker demand has set in. Manu- 
facturers and merchants are agreed that high class steel made of 
Swedish iron has quite held its own during the past twelve months, 
and 1895 is pretty certain to witness a more general use. The 
Swedish makers, however, declare that the current prices prevent 
them working at a profit, and itis stated that several firms have 
in consequence determined to close until more remunerative rates 





can be obtained, In Sweden the cost of production has been en- 
hanced by the dearness of charcoal, this in its turn being due to 
the great demand for timber in the making of paper. The Nor- 
wegian and Swedish forests are being utilised for this purpose to 
such an extraordinary extent that they are practically affording 
these countries a new industry of substantial dimensions, Not 
only is the pulp for paper extensively manufactured there, but 
works are springing up so rapidly for the production of finished 
paper that it is only a question of time when Norway and Sweden 
will largely supply the British market with that product, more 
particularly in the qualities called for in such immense weights for 
newspaper purposes, 

There is yet no change to report in the iron trade. Hematites 
are quoted, delivered in Sheffield, at from 50s. to 523, per ton, 
according to brand. Bessemer billets remain at £5 7s. 6d., and 
Lincolnshire forge iron at 383. per ton. Bar iron continues to be as 
depressed as ever, quotations rarely rising above £5 103. per ton. 
In the tilts, forges, and rolling mills a good deal more work is being 
done, and prospects are reported to be more hopeful than was 
anticipated when the year opened. One department which has 
shown considerable signs of briskness is wire, for which the demand 
is so great that prices are easily maintained, and an advance may 
be looked for whenever makers please to impose it. Common wire 
rods are still quoted at £5 53,, and rope rods and high carbon rods 
are £8 8s, 

In the heavy trades the present important orders for the British 
Admiralty in armour plates are expected to be succeeded by 
further plates of lesser thickness, for several new vessels which 
will follow the completion of the great battleships. Some good 
business is also anticipated for foreign markets in armour-plates for 
first-class men-of-war. At present there is sufficient work on home 
account to keep the plant and the employ¢3 fully engaged. 

Complaint is heard about the scarcity of orders for projectiles, 
The large armour-piercing shells, for the production of which 
Sheffield has made special preparation, have been very lightly 
oriered of late in this district. In other quarters, where smaller 
work of this kind is carried out, there appears to be a good deal 
more doing. The policy of the Government in reserving orders 
from private firms, and doing the work at the Arsenal, is not 
regarded here with favour. 

There is a little more doing in orders for stores from the railway 
companies. The marvel is that our home railways have been able 
to hold off their requirements for so longa period. The traffics 
have certainly not induced them to place much work with Sheffield 
or any other firms, but it was well known that their stores had 
been pretty completely exhausted, and much more work was ex- 
pected in the opening month of the year than is now likely to 
come tohand. Although very considerable orders were given out 
in wagons towards the end of last autumn, these do not appear to 
have been succeeded by furtherorders. As a consequence the tire 
departments of our large establishments are most inadequately 
engaged, one of the largest tire producing firms in the country 
having as yet not resumed work since the holidays, It is 
generally believed that the protracted holding back of work will 
result at last in a rush of orders, and the slightest upward move- 
ment in raw material would at once bring this about, with an 
inevitable tendency to advance the values of all finished material 
in railway specialities, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE report that must be given relative to the state of the local 
iron and allied industries is no more favourable this week than it 
was last, and the sanguine tone which prevailed when the month 
opened is no longer noticeable, the improvement which has taken 
place in the general trade of the country having failed altogether 
to influence the market in this district for good. The disposi- 
tion to buy pig iron for forward delivery has disappeared, and 
in a great measure the lack of confidence has been brought 
about by the continued increase of stocks of pig iron. People 
were expecting something better for January, in consequence of 
the reported increase of business in the shipbuilding and 
finished iron and steel industries, and the improvement in other 
directions, but instead of this the production more than 
ever exceeds the consumption. The increase of stocks has 
been going on ever since the month of May, over the briskest 
period of the year, and in Cleveland pig iron alone there was in 
the seven months ended December 31st an increase of no less 
than 87,360 tons, or 62 per cent., there being only 143,303 tons 
at the end of April, and 230,663 tons at the close of December, 
Last month the increase was over 30,000 tons, and 25 per cent, of 
all Cleveland pig iron made was put into stock in that month. 
This month it is expected that there will be an even larger in- 
crease—some look for 40,000 tons—in which case the stock 
of the Cleveland pig iron will have been doubled in eight months, 
and will reach over a quarter of a million tons. What leads 
people to anticipate such an extraordinary augmentation 
of the stocks this month is that while no reduction in the make of 
Cleveland iron has been made, not only has the local consumption 
fallen off, but shipments also have been very unsatisfactory, the 
quantity of pig iron shipped from the Tees this month up to 
Wednesday night being 32,840 tons, as compared with 47,774 tons 
in December, and 46,637 tons in January last year to 23rd. The 
deliveries to the Continent have been extremely small, but that is 
usual in the first month of the year when continental waterways 
are closed to navigation. But in addition to this drawback, the 
exports to Scotland have been much below the average on account 
of the stoppage of traffic on the Forth and Clyde Canal by the 
frost, and it does not pay to send the iron from Grangemouth to 
the Glasgow district by rail. As much iron has accumulated 
at Grangemouth now as can be dealt with, and shippers 
have had to refrain from sending more. No doubt there 
will be a rush for the iron as soon as the frost disappears, but in 
the meantime much trade is being lost to the North of England, 
for Scotch consumers are buying native iron instead. Under 
these unsatisfactory circumstances it can hardly be doubted that 
the time has arrived when there should be a considerable reduc- 
tion in the make, for prices cannot be maintained, nor can confi- 
dence be restored while stocks increase so rapidly. 

The necessity for blowing out furnaces is even greater in the 
hematite pig iron trade than it is in the Cleveland ordinary pig 
iron branch, for it is stated that the stocks are accumulating at an 
even more rapid rate than is the case with Cleveland iron, but 
no actual figures are forthcoming to indicate the real extent of 
the increase, as no record of stocks of hematite pig are 
kept. But when so much of this quality of iron is going 
into the public warrant stores, and makers are pressing so 
hard for orders, there can be no doubt that they are producing 
much more iron than the market requires, and that it would be 
well for themselves and the trade generally if they would damp 
down some of their furnaces, The Normanby Iron Company, 
Middlesbrough, has set the example to other firms, as they 
have within the last few days blown out one of their three 
furnaces, as they had to put so much of their production into 
stock. They will take the opportunity to reline it, as labour and 
materials are cheap. At present ninety-three biast furnaces are in 
operation in the North of England, which there is no doubt is 
considerably more than the present necessities of the market 
require; indeed, there is reason to believe that aboutseventy would 
be sufficient to satisfy this month’s needs. We may take it that 
the average increase in the stocks of Cleveland iron alone since 
the end of April last has been 16,000 tons per month, and in that 
case it would have sufficed if the number of furnaces in operation 
on Cleveland iron had been reduced by six—that is to say, by 12 per 
cent,—and if the assumption is correct that the stocks of hematite, 
&c., pig iron have been increasing as quickly as those of Cleveland 
iron, then the district might have had twelve fewer furnaces 
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waite, and yet have a production not exceeding the require- 
men 

Business is slow in the pig iron trade, and prices have favoured 
buyers rather than sellers, for lower rates than last week or than 
any which ruled last year bave this week been accepted for 
No, 3 Cleveland pig iron and also for hematite pig. Not only 
merchants, but some of the makers have been selling No. 3 
Cleveland pig at 34s. 9d. per ton for prompt f.o.b. delivery, and 
even a little less is said to have been accepted, but the lead- 
ing brands cannot yet be bought under 35s. per ton. Some 
buyers have been offering to purchase No. 3 Cleveland pig at 
34s. 104d. per ton for delivery over the whole of the present balf 

ear, but sellers would under no circumstances take less than 35s. 
Warrant prices have become more favourable to the buyers, and 
have been as low as 34s, 6d. cash, but on Wednesday there was a 
slight rise, and the close was at 34s, 64d. cash sellers, Connal’s 
stock of Cleveland pig iron warrants on Wednesday night was 
96,741 tons, 3003 tons increase this month. No. 4 Cleveland 
foundry pig iron is steady at 34s., and grey forge at 33s. 3d., but 
mixed uumbers of Cleveland hematite pigs have been reduced to 
41s, 9d. per ton for prompt f.o.b. delivery, with 42s. for delivery 
over the current quarter. 

Manufacturers of finished iron and steel are on the whole not 
complaining so much of trade as the producers of pig iron, for they 
have not a bad supply of orders booked, and would be able to keep 
their establishments going with fair regularity if the weather 
would allow of their customers keeping their works in operation. 
As it is speciffeations come in badly, and work has to be looked for 
elsewhere and very low prices quoted to get it, as competition is 
keen with other districts, The quotations in the North of England 
for iron and steel ship plates are £4 15s.; for iron and steel angles, 
£4 10s.; for common iron bars, £4 17s. 6d.; for beavy iron rails, 
£3 11s., all less 24 discount and f.o.t.—except rails, which are net ; 
but it is known that business has been done in plates at several 
shillings per ton less than that named above. The wages 
of the men at the North-Eastern Steel Works, Middles- 
brough, have—in accordance with their sliding scale — 
been advanced 5 per cent.—one half of 1 per cent.—for the first 
quarter of this year, and Messrs. Dorman, Long. and Co.’s men 
at the Britannia and West Marsh Iron and Steel Works, Middles- 
brough, are considering the desirability of revising the wages 
sliding scale, which was in existence at their works two years ago. 
The strike at Messrs. Jno. Hill and Co., Newport Rolling Mills, 
has been settled, the men resuming at the old rates of wages, and 
the question of the re-employment of some fifteen men who are 
members of the Ironworkers’ Association, and who were the first 
to stop, is to be submitted to arbitration. 

Shipbuilders have more work on hand, for in addition to the 
building of more vessels they have a large amount of repairing 
work to execute, many vessels having been damaged seriously by 
the storms of the last six weeks. Messrs. Palmer’s Shipbuilding 
and Iron Company at Jarrow-on-Tyne have received an order for 
what will be the largest cargo steamer afloat—11,000 tons dead- 
weight. Sie will be 550ft. long. The death is announced of Mr. 
Charles Pickersgill, of the firm of William Pickersgill and Sons, 
shipbuilders, Southwick, near Sunderland. Engineers are in some 
cases doing a little more trade, more especially general engineers ; 
but there is very little in it, as prices have A, cut so low, At 
the next meeting of the Cleveland Institution of Engineers Mr. 
Jeremiah Head is to read a paper on “ Light Railways.” The 
inhabitants of Upper Swaledale are agitating for a light railway in 
their district, and at a public meeting held last Saturday at Freming- 
ton, near Reeth, it was resolved to memorialise the Board of Trade, 
and send a copy of the petition to the North-Eastern Railway 
Company, urging the special claims of that mining district for such 
accommodation. It was stated that the majority of the mining 
industries in the dale had ceased to be carried on owing to the 
excessive cost of conveyance to Richmond station, It is stated 
that the North-Eastern Railway Company is about to extend 
the works at Shildon, and that much of the work now done in the 
construction of wagons, horse-boxes, &c., at Gateshead and York 
will in future be carried out at Shildon, only the passenger car- 

i being built at the other places. It was at Shildon that the 
earliest railway locomotive shops were established, the old Stockton 
and Darlington Company starting them. 

A good businessis done in house-coal in Durham, and the owners of 
gas-coal collieries have nothing of which to 6. age but the North- 
umberland steam coal pits work very irregularly, as this is the off 
season, and besides the gales hinder shipments. Best steam coal 
can be bought at 9s. per ton, f.o.b., about 2s, 6d. less than was 
being asked last year at this time. It is declared that the net 
average realised price of Northumberland coal for the quarter 
ended November 30th was 6s. 5‘63d. per ton, or ‘83d. less than in 
the —— quarter. The wages of the deputies in Northumber 
land have been reduced, as were those of the miners themselves 
two or three weeks ago. Good Durham blast furnace coke is firm 
at 12s, 3d. per ton delivered at Middlesbrough works. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market has been quiet this week, the amount 
of business being quite disappointing, especially at this season of 
the year, when some expansion is naturally looked for. From 
abroad the inquiry is on the most limited scale. In consequence of 
a scarcity of warrants for Scotch iron, prices of Scotch warrants 
have been rather firmer, moving up ld. to 3d. per ton. This does 
not unfortunately indicate any increase in consumption, and in a 
short time it is believed that the enlarged output of pig iron now 
taking place will lead to an increase of stocks, and a larger 
circulation of warrants. Ordinary Cleveland iron is in r 
request, There has been a little more doing in Cumberland 
hematite ; but Middlesbrough hematite warrants meet with 
scarcely any demand, 

An additional furnace has been put in blast, and there are now 
73 in operation, compared with 50 at this time last year. Of the 
total 48 are making ordinary and 25 hematite pigs. Basic iron has 
for about six months been out of the market, but its manufacture 
on a limited scale is now about to be resumed. 

Prices of makers’ iron are barely steady. G.M.B., f.o.b, at Glas- 
gow, No. 1, is quoted 43s. per ton; No. 3, 41s. 6d.; Monkland, 
No. 1, 44s.; No. 3, 41s. 6d.; Carnbroe, No. 1, 45e. 6d.; No. 3, 
43s. 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; Gartsherrie and 
Summerlee, Nos. 1, 51s. 6d.; Nos. 3, 46s. 6d.: Calder, No. 1, 51s.; 
No. 3, 47s.; Coltness, No. 1, 54s.; No. 3, 50s, 6d.; Glengarnock 
at Ardrossan, No. 1, 49s. 6d.; No. 3, 46s.; Eglinton, No. 1, 46s, 6d. ; 
No. 3, 44s. 6d.; Dalmellington at Ayr, Nol, 46s. 6d.; No. 3, 
44s. 6d.; Shotts at Leith, No. 1, 53s, 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5080 tons, compared with 3480 in the corresponding 
week of last year. The details are:—To France, 65 tons; 
Belgium, 20; Holland, 20; Australia, 165; South America, 380 ; 
China and Japan, 50; other countries, 150, the coastwise ship- 
ments being 4530, compared with 2525 tons in the same week of 
last year. 

+ acer from the manufacturing districts show that the finished 
iron trade is irregularly employed, and the demand for malleable 
iron shows little or no improvement. Efforts have just been made 
by the steel makers of the West of Scotland and jthe North of 
England to arrive at an arrangement for the regulation of prices. 
Difficulties have, however, intervened to prevent, at least at pre- 
sent, a combination with this object. There bas lately been an 
improving demand for cme rer steel, but the power of produc- 
tion is so great that buyers are able to obtain full supplies on very 
easy terms. Steel is quoted on the basis of £4 10s. for angles and 
£5 for ship-plates, less 5iper cent. forsdelivery in the Clyde 


district. 
The coal market is fiat in all its branches. The demand for 


— 





shipment is extremely poor, and although the home consumption 
is upon a fair scale, the miners at some of the collieries are obtain- 
ing only about three days’ work per week. Main coal sells, f.o.t. 
at Glasgow, 6s. 6d. per ton, and other qualities in proportion. 
The Corporation of Glasgow is now arranging heavy contracts for 
cannel and splint coal for the gasworks, and it is understocd that 
the tenders show a very considerable decrease in prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I SUPPOSE we must wait for any sign of buoyancy in the staple 
trades until wage difficulties are finally arranged in the tin-plate 
districts, for therein lies the key of the situation—especially as 
regards the steel trade. There are now a large number of mills 
laid by, and this week ominous rumours are afloat as to the possible 
closing of important tin-plate works, which so far have been 
tolerably free from disputes with workmen. The men in many 
places appear disposed to concede 10 per cent.; but it appears that 
124 per cent. reduction in wages is imperative, in order to afford 
the necessary relief to employers. be opinion—expressed on 
"Change, Swansea, this week—was that trade had not been so bad 
for twenty years ; at the same time, it is thought that the end of 
the bad times is near at hand, and that now things must right 
themselves—if workmen will only act in accordance with a common- 
sense course, and not hamper employers who are striving to better 
the situation. 

In the steam coal trade there is a slight improvement in price, 
and quotations for best, instead of being from 10s. 6d. to 11s. 
Cardiff, are now 103. 9d. to 1ls., with a fair demand. Swansea 
prices for best are from 103., and complaints are being made that 
there is no margin for profit. Best Monmoutbsbire realises 10s, 3d. 
to 103. 9d. Cardiff quotations in full are as follows :—Seconds, 
9s. 3d. to 9s. 6d.; ordinary small, 4s, 3d. to 4s, 6d.; best small, 
4s, 9d. to 5s. House qualities are still showing upward tendencies, 
though not to the extent desired by coalowners. The latest sales 
have been, for best, 10s, 9d. to 11s,; seconds, 10s. to 10s, 6d.; No. 3 
Rhondda, 10s. 6d.; brush, 8s. 3d. to 8s. 6d.; small, 6s. 6d.; No. 2 
Rhondda, 8s, 9d.; through, 6s, 3d, to 6s, 6d.; small, 4s, 6d. In 
Swansea coal quotations include No. 3 Rhondda from 103., No, 2 
Rhondda from 9s, 6d., and anthracite from 8s. 9d. to 12s. 6d. 

There is nothing very prominent in the coal world excepting 
rumours of a French failure which may affect Cardiff houses. 
Sir W. T. Lewis is understood to have a distinct pean agen object 
in visiting Egypt, in addition to obtaining needful rest, and that 
is to inspect the great coal depdts. He will visit Algiers before 
returning, and is expected back in February, in time for the great 
discussion amongst the colliers re the sliding scale. It is pleasant 
to record the peaceful ending of the strike at Ebbw Vale amongst 
the winders, fitters, and others. This at one time threatened to 
affect every branch of the great industry, and the district contem- 
plated a possible decline to the condition, as regards iron and steel 
making of Rhymney and Tredegar. 

The outlook generally from one end to the other of the iron and 
steel district continues bad, without a redeeming sign worth 
noting. One despatch a week seems to be about the rule. Last 





week Newport enjoyed it by sending a cargo of rails to High- 
bridge. This week it has been the lot of Cardiff to transmit a 
cargo to Colombo and Malabar ports of 1050 tons. What is chiefly 
needed is a revival in the steel bar trade. A demand for rails is 
hoped for as the spring comes on, and makers are ready with full 
stocks of ore and pig and a tranquil labour market to meet it. 
There has been a moderate make of bar during the week, but the 
tone of things on ‘Change, Swansea, this week was anything but 
encouraging. 

It was stated there mid-week that the pigiron market kept 

dually running down, in the face of the continued decrease in 
the stocks for the past year, a trustworthy sign with observant 
students of the trade of the condition of things—lesser demand, 
lesser consumption. Glasgow warrrants are quoted, Swansea, 
41s, 6d., Middlesbrough No. 3, 34s, 84d., hematites, 41s. 6d. Other 
uotations were: Welsh bar from £5; sheet iron and steel un- 
changed ; rails, heavy, from £3 l5s.; light, from £4 7s, 6d.; 
Bessemer steel bars, £3 17s. 6d. to £4; Siemens best, £4 to 
£4 2s, 6d. 

Tin-plates are now about as low, one would think, as they could 
go, and a figure has been touched which can be no encouragement 
to keep mills going :—Bessemer steel coke, 9s. 6d. to 9s. 9d. ; 
Siemens, 9s. 9d. to 10s.; ternes, per double box, 28 by 20, c, 
18s, 6d., 19s., to 22s. 6d. ; best charcoal, 10s. 9d. to 12s. 6d.; 
wasters, all brands, 6d. to 1s, 6d less. Block tin is at £60 5s. to 
£60 10s. 

At Cardiff pitwood stocks have shown an increase of late, with 
the inevitable result of a decline in price. Best wood is now 
selling at 15s,; patent fuel is in fair sale at 10s. 6d. to 10s. 9d. 
Cardiff ; Swansea, 10s, to 10s. 6d. Coke prices at Cardiff and 
Swansea are getting much alike. Cardiff quotations are: Furnace, 
12s, 6d. to 13s,; foundry, 15s. to 15s, 6d. Swansea prices: 
furnaces 12s. to 12s. 6d.; best foundry from 17s. 6d. This is an 
indication of the depressed state of the iron trade. 

At the annual gathering of the Swansea Chamber of Commerce 
it was stated that last year the port made quite a record year in 
coal shipping. With the exception of the extraordinary year of 
1882, the percentage of increase had been almost identical with 
that of Cardiff, including Barry and Penarth. 

The development of Penarth is now to be carried out. I learn 
that the Taff Vale Railway has taken a lease of the ground now 
occupied by the Penarth Ferry Company, upon which engineering 
shops will be erected, and arrangements for the construction of a 
dry dock are also being made, As regards the Neath water under- 
taking, Briton Ferry is to acquire its portion for £13,500, and 
Skewen for £7000. ; 

Isolated gleams of good trade are yet to be noted, at a time 
when stagnation is pretty general. The make of Bessemer bars 
last week at Briton Ferry steel works was the largest ever made 
in one week since these works have been in operation, the quan- 
tity being over 1100 tons. I am glad to state that the notice iesued 
at the Villier Works has been withdrawn, the dispute having been 
amicably arranged. At the Vernon a 12} per cent. reduction has 
been accepted. 

A new steamer for the channel is to be built on the Clyde for 
Edwards, Robertson, and Co., of Cardiff. The Gorsedd, a new 
steel steamer for Harley and Co., Cardiff, is on its way from the 
Clyde to take in coal for Java. . 

The question of organisation is being put to the ballot at various 
collieries, “ey 

Negotiations have been reopened at Cardiff in respect of the 
proposed purchase of the tramways by the Corporation, and after 
a long discussion—Mr. Robert Johnston in the chair, and Mr, 
Glenn, engineer to the Provincial Tramways Company, present a 
portion of the time—it was proposed as an amendment by the 
Mayor, seconded, and carried as a recommendation to the Council, 
that the lines be taken over at £5000 per mile ; that the company 
put them in repair to the satisfaction of the borough engineer ; 
that one and three-quarter miles of line be doubled ; and that the 
tramways be leased to the Provincial Tramways Company at 44 per 
cent, on the purchase money, the company in future to pay for the 
repairs which shall be done by the Corporation. : 

It was reported, and I hope true, that the Foxbole Tin-plate 
Company has just come to an arrangement with its men, which 
will enable it to make a restart. The make of tin-plates last 
week was 64,628 boxes, and the shipment 68,218 boxes, Present 
stock 217,965 boxes. 

Swansea imported 952 tons of pig iron last week. 
The Taff Vale employés held a meeting on Sunday last for the 
discussion of alleged grievances, 





A colliery case of interest is pending, Radford v, Lewis Naviga- 


tion. The contention not yet decided is, whether in 


“ Mabon’s day” shall figure as a Bank Holiday, contracts 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


From the different parts of this country only discouragj 
reports have been received upon the week, both the iron a ood 
industries remaining in a stagnant condition. It is therefore 
impossible to relate anything that would be new or interesting, and 
the old complaint about low prices and order-books without orders 
must be repeated. Concerning the iron business in Silesia, there 
is next to no trade doing in the raw as well as in the finished iron 
department, but there has been just lately a somewhat better tone 
in prices, and inquiries have been coming in rather more frequently 
The convention of the Silesian ironworks for the purchase of scrap 
iron has been prolonged for another year. On the Austro-Hungarian 
iron market only en small quantities are being bought, the 
reserve on the part of buyersincreasing. The fluctuating tendency 
of prices, which may be traced back to foreign influence and the 
comparatively large quantities of iron that continue to be imported 
naturally prevent any but the merest hand-to-mouth business being 
pecawcee D4 Orders that would reach over several weeks have not 
been booked for a considerable time. 

The French iron trade continues languid. Buying is restricted 
to small quantities, generally, and with regard to prices, the ten- 
dency is rather weak, if not decreasing. The iron and stce] 
industries in Belgium are only poorly occupied, and the condition 
of prices is so unfavourable as to leave it an open question whether 
the mills had not better stop altogether than go on working with 
a loss, In spite of the long period of depression, there is sti!] a 
fairly confident tone among the ironmasters, which bas of late 
rather increased, If an improvement is coming at all, it cannot be 
very far off now, the requirements for building and engineering 
a age being generally purchased quite early in spring. 

The situation of the Rhenish-Westphalian iron market has in 
no wise changed upon the week. In some instances the present 
low quotations have induced buyers to come forward with their 
requirements, but, on the whole, very little is bought, and pro- 
ducers are looking forward to the future with some apprehension, 
Prices of Pig iron have been tolerably firm, that is, makers have 
had but little occasion to prove it, because there was next to no 
inquiry for that article. Officially, spiegeleisen, 10 to 12 p.c. 
quality, is quoted M.51 p.t.; Rhenish: Westphalian forge pig, No. 1, 
M. 46 p.t.; No, 3, M. 42 p.t.; Siegerland sorte, M. 44 to 45 p.t. 
at works. Hematite, M. 63 p.t.; foundry No. 1, M. 63; No, 3, 
M. 54; basic, M. 45 p.t.; German Bessemer, M. 50 to 51 p.t. ; 
Luxemburg forge pig, 48f. p.t. free Luxemburg. The aspect of the 
malleable iron market continues extremely unsatisfactory, prices 
as well as demand showing a decreasing inclination. Bars and 
girders are decidedly neglected, while hoopsremainin lively request, 
comparatively speaking. For heavy plates the demand is flat ; but 
for sheets rather more orders have been coming in recently, and 
prices are a trifle lees weak. Wire and wire nails continue very 
quiet. A syndicate of the gas and water-tube works has—after 
much discussion—finally been formed, and a slight rise in the 
quotations for tubes has been agreed upon in consequence. The 
locomotive shops lately secured some pretty good orders from the 
Prussian Government, as well as from Russia—the latter fact 
creating a very favourable sensation in industrial circles, There is 
nothing new to report in connection with the wagon factories. At 
a recent tendering for tires for the Bromberg Railway Administra- 
tion, M. 190 p.t. was the lowest offer, others ranging between 
M. 195 to 197°50 p.t. at works. 

Latest list prices per ton at works are as under :—Good merchant 
bars, M. 100 to 105 ; angles, M. 110 to 115; girders, M. 85 to 90; 
hoops, M. 103 to 108; billets, in basic and Bessemer, M. 73 
to 77; heavy plates, for boiler-making purposes, M. 140 to 145; 
tank do., M. 150 to 135; steel plates, M. 120 to 125; tank do., 
M. 110 to 115; sheets, M. 135 to 140 ; Siegen thin sheets, M. 120 
to 125. Iron wire rods, common quality, M. 107 to 112; wire nails, 
M. 113 to 115; rivets, M. 145 to 150 ; rivet iron, M. 130; complete 
sets of wheels and axles, M. 270 to 280 ; axles, M. 200; steel tires, 
M. 195 to 200 ; steel rails, M. 108 to 110; steel sleepers, M. 106; 
fish-pletes, M. 112 to 120, 

The production of pig iron in the Saar and Mosel district was, 
for December, 1894, forge pig, 30,384 t.; basic, 56,935 t.; foundry 
pig, 9619+t., together 96,938 t, Production was, accordingly, 
3°7 p.c, higher than during the preceding month of November, 
when it was 93,483t. In December, 1893, total output was 
91,007 t., which shows an increase of 6°5 p.c. for the 
same month this year. In December, 1894, output of coal 
was in the Ruhr district 2,829,240 t., against 2,841,040 t. last 
_— in the Saar district 423,300 t. against 420,150 t.; in 

ilesia, 1,074,400 t. against 1,031,590 t. in previous year; 
and in the three districts together output was 4,326,940 t., against 
4,292,780 t. for the same period Jast year, and was accordingly in 
the Ruhr district 11,800 t. less, but in the Saar district 3150 t., in 
the Silesian district 42,810 t., and in the three districts together 
34,160 t. higher than in December, 1893. Total output of coal in 
1894 was, in the Ruhr district, 34,305,340 t., against 32,463,540 t. ; 
in the Saar district, 5,111,070 t., against 4,564,290 t.; and in the 
Silesian district, 12,185,120 t., against 12,054,870 t., and in the 
three districts together 51,601,630 t., against 49,082,700 t. last year. 
This shows an increase of 1,841,800 t., or 5°7 p.c. for the Rubr dis- 
trict ; 546,780, or 12 p.c. in the Saar district ; and 130,250 t., or 
11 p.c. in the Silesian district, and for the three districts together 
an increase of 2,518,830 t., or 1 p.c. against the previous year. 








AMERICAN NOTES. 
(From ourZown Correspondent.) 
New York, January 15th. 

THERE is a perceptible improvement in the distribution of 
merchandise, Prices in all lines continue very low. Manufac- 
turers ba supplies en, yet every week affords come slight 
additional encouragement. With a weekly production of 175,C00 
tons of iron there are no large stocks. Should railroad construction 
set in, furnace production would soon respond to the demand. 
Much projecting is going on. Railway companies have been 
getting ready for new work. Surveying is going on all the time, 
and it may be correctly said that at no time in six years has there 
been as much railroad built on paper. One drawback is that rail- 
roads are handicapped by legislation against dividing traffic, 
Another is the disturbed financial conditions. Promoters, 
capitalists, and railroad managers desire to see a settled banking 
system before rushing into new enterprises, inviting as the prospects 
are for profitable investment. The industries are in a better shape 
than three months ago. Manufacturers discover that they are 
better able to hold their own against the effects of tariff reductions 
than they had anticipated. 








TRADE ANNOUNCEMENTS.—Mr. J. H, Sankey sends us a tear-cff 
calendar for 1895.—A temporary electriv-lighting plant, consisting 
of Babcock-Wilcox boiler and Parsons psd steam turbine 
direct current dynamo, which will be started in a few days, bas 
been installed by Messrs. New and Mayne, who bave also put 150 
lights into Mason’s College, and have applications for 300 more 
lights in the vicinity, which are being put in as rapidly as possible. 
It is their intention in the summer to put down a permanent plant 
driven by wind power, wes steam only as an auxiliary.—The 
Westphalian Rolling Mills—Messrs. Fleitmann, Wirte and Co., of 
Schwerte—makers of resistance wires, have recently appointed 
Mr. A. Demaret, of 4, St. Mary Axe, their representative in 
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PHYSICAL SOCIETY OF LONDON. 


: extra meeting was held on Friday, Janu 
11h, 1895, in the physioal laboratories of Uni- 
versity College—by invitation of Professor Carey 
Foster—Professor Riicker, President, in the 
one cot. Ramsay read a paper by himself and Miss 
Dorothy Marshall on ‘*The Measurement of 
Latent Heats of Vaporisation of Various Organic 
Liquids.” The liquid to be examined is place 
in a small flask with a narrow neck, and within 
this is a platinum wire which has its two ends 
fused through the bottom, so as to be capable of 
conveying an electric current, and thus giving 
heat to the liquid. The flask is completely en- 
closed in a jacket, which is filled with the 
vapour of liquid of the same kind, kept briskly 
boiling in a somewhat larger flask, Before the 
current is turned on the vapour jacket is kept 

ing for some time, so that the liquid in the flask 
is raised just to its boiling point, but no appre- 
ciable evaporation takes place, As soon as the 
current is turned on, boiling commences, and as 
the temperature of the liquid cannot be further 
raised, all the heat developed in the wire is ex- 
pended in producing evaporation. By =e 
the flask before and after, the mass of liqui 
vaporised is determined. So farthe authors have 
only used the method for comparative determina- 
tions. ‘Two arrangements of the kind described 
are placed side by side, and the same current is 
sent through their two wires, which are joined in 


mental results of Ayrton and Kilgour, of Mac- 
Farlane, of Bottomley, and of Péclet, and has 
also been directly checked by experiments on a 
brass rod when surrounded by water jackets of 
different radii, as well as on the same bar un- 
jacketed. The author finds the agreement to be 
much closer than is the case on the theory of 
constant emissivity, or with empirically deduced 
formula of Ayrton and Kilgour, and he concludes 
that the enclosing boundary is as important a 
factor in determining emissivity as the size of the 
body itself, 

Professor Carey Foster thought that in demon- 
strating the influence of the enclosure Mr. Porter 
had established an important point. 

Professor Ayrton agreed as to the importance 
of the influence of the enclosure. Some years 
ago he had noticed that when the diameter of a 
wire was smali, the power required to keep it 
red-hot by the p e of a current was nearly 
independent of the diameter. This would also 
follow from Péclet’s formula. He urged that in 
such experiments as those of Mr, Porter and Mr. 
Eumorfopoulos, the conductivity and emissivity, 
which were functions of the temperature, should 
not be assumed constant along the bar. 

Mr. Trotter objected to the use of the term 
emissivity, as including loss of heat by contact 
with the air, in addition to the loss by radiation. 
Mr, Griffiths said that in some of his experiments, 
where a wire conveying an electric current was 
immersed in a liquid in order to heat the latter, 
the rise of the temperature of the wire above that 
of the liquid was found to be nearly independent 
of the diameter of the wire, 





series, and have approximately equal r 
The actual values of the resistances are found 
while the current is gg and allowance is 
made for their inequality. ‘The ratio of amounts 
of heat expended on the two liquids divided by 
the ratio of the masses vaporised is equal to the 
ratio of their latent heats. Asa standard liquid 
of known latent heat, the authors prefer alcohol 
to water, as it vaporises more easily and with less 
bumping. The determinations made by this 
method agree well with those of other observers, 
but the authors’ object is to obtain values correct 
within about 4 per cent. for a large number of 
liquids, rather than a highly accurate value for 
any one substance, 

n reply to Mr. Griffiths, the authors stated 
that the platinum wire was found to rise about 
20 per cent. above the temperature of the liquid, 
and Mr, Griffiths said that his experience had 
been similar. He did not see why a very high 
degree of accuracy should not be obtainable by 
the method, 

Professor Riicker expressed his admiration for 
the work, and thought it is justified by the fact 
that the results accorded more nearly with theory 
than those of other observers, 

Mr. Eumorfopoulos read a paper on ‘The 
Determination of Thermal Conductivity and 
Emissivity.” In the first series of experiments 
described two bars of the same materia] and 
polish, and each of uniform circular section, are 
heated, each at one end, until the distribution 
of temperature has become steady. By means of 
two thermo-joints—one on each rod—a series of 
isothermal points are then found. According to 
the ordinary theory, if the two bars agree in 
temperature at a given pair of points, they will 
also agree in temperature at distances x, and x, 
measured respectively from these points, where 
x, and x, are connected by the relation x, / x, = 
»/ (r; / T,), 7; and r, being the radii of the rods. 
This relation was not found to hold good for the 
rods examined, some being of brass, others of 
copper and of German silver. In all cases x, / x, 
was further removed from unity than the ordi- 
nary theory would require, One conclusion was 
that the formula usually adopted in such cases 
could not be used for the comparison of conduc- 
tivities, unless the radii of the rods compared are 
equal and their surfaces in the same condition. 
For it seems unlikely that the thermal conduc- 
tivity of the smaller of each pair of rods was less 
than that of the thicker one. To settle the 
question, three brass rods were chosen, and their 
absolute conductivities compared by Angstriim’s 
method, one end of the rod being alternately 
heated and cooled, and the alternations of tem- 
perature observed at two —_ along the rod, 
as soon as they had assumed a periodic character. 
At each point of the bar the excess of tempera- 
ture over surroundings may be analysed into a 
Fourier’s series, consisting of a constant term 
and series of sines and cosines. Hence both 
emissivity and conductivity was calculated. The 
emissivity was found to vary considerably with 
the radius, being greater the thinner the rod ; 
moreover, the value of the emissivity deduced 
from the first sine term of the Fourier’s series 
was in each case found to be about 1°2 times as 
great as that deduced from the constant term. 

Mr. A. W. Porter then read a paper on ‘“‘ The 
Inflaence of the Dimensions of a on the 
Thermal Emission from its Surface.” © ordi- 
nary assumption is, that whether a body is in 
vacuo or surrounded by air, the ‘‘ emissivity ”— 
i.e, the amount of heat passing outwards from 





unit area per second per degree excess of tem- 
perature—is independent of the size of the body. 
Results obtained experimentally by Péclet for 


cylinders and spheres of different sizes show that 
the emissivity depends materially upon the size of 
the body. Péslet’s formule for cylinders and 
spheres surrounded by air show that for each of 
these forms the rate of emission per unit surface, 
exclusive of the radiation effect, may be repre- 
sented by a constant p/us a term inversely pro- 
portional to the radius. Experiments on thin 
wires by Messrs. Ayrton and Kilgour have also 
shown that the emissivity can be expressed 
through a considerable range of radius in the 
form given by Péclet, and the experiments on 
rods made by Mr. Eumorfopoulos, and already 
described in this report, lead to the same conclu- 
sion. The author examines the results of sup- 
posing the loss to follow only in part the law of 
radiation, the remainder being assumed to follow 
the law of conduction, He thus arrives at a 
formula 
€ ° 
se) gees 

where ¢ is the emissivity, a the radius of the rod, 
R the radius of a hollow cylinder which surrounds 
the bar, and above which the excesses of tempera- 
ture are reckoned, while 4 and ¢ are constants. 
This formula has been compared with experi- 





Mr. Enmorfopoulos, replying to Professor 
Ayrton’s criticism, said that in each case his 
comparison had been between portions of bars 
in which the range of temperature was the same. 
Moreover, the variation of emissivity and con- 
ductivity with temperature, as found by other 
observers, would be quite insufficient to account 
for his results, 

Mr. Porter said that the term emissivity had 
come to be accepted as referring to all heat lost 
at the surface of a body, whether by radiation or 
by conduction and convection, In that sense he 
had used the term. 

Professor Riicker thought that emissivity, in 
this sense, was not a good term, but to change 
now would probably only make greater confusion. 

Mr. G. U. Yule then gave a brief outline of 
his paper ‘‘ On the Passage of an Oscillator Wave- 
train through a Plate of Conducting Dieletric.” 
By a conducting dielectric the author means a 
substance whose conductivity and dielectric 
capacity are both of importance in the case under 
discussion, and the paper is mainly an investiga- 
tion of the following problem :—A train of plane 
electro-magnetic waves falls at normal incidence 
on an infinite parallel-sided plate of conducting 
dielectric whose thickness is finite, and at the 
first face of the plate, the amplitude of the vibra- 
tion vector in the incident train is zaro up to a 
certain instant, and then becomes equal to an 
harmonic function of the time, multiplied by an 
exponential function with negative index. To 
find what proportion of the energy of the whole 
incident train is reflected back, what proportion 
is transmitted through the plate, and what pro- 
portion absorbed. At successive incidences of 
reflected and re-reflected wave-trains upon the 
two bounding faces of the plate, the amplitudes 
and phase changes of reflected and transmitted 
portions have to be taken into account, aud the 
resulting infinite series of terms have to be 
summed, The analysis is very long, but the 
results obtained are exact. Curves are given, 
showing—for special numerical values of the 
constants of the problem—the quasi-periodic 
variation of the amounts of energy transmitted 
and reflected, as the thickness of the plate is 
increased from zero up toa high value, Other 
curves are given showing the effect of varying 
the dielectric constant and the conductivity of 
the plate, and the difference between a ‘‘ damped ” 
and an ‘‘andamped” wave-train in regard 
to intensity of reflected and _ transmitted 
portions. e author compares his calculated 
results with measurements obtained in the case 
of oscillator waves travelling along a double wire 
circuit about 100 metres in length ; the wires at 
the middle of the circuit being run through a jar 
containing distilled water, alcohol, or a very 
dilute electrolyte. The necessary corrections, 
however, are difficult and uncertain, and the 
author has not found it possible to deal with them 
in a satisfactory way. 

A letter from Dr. E. H. Barton was read, 
emphasising the necessity for taking into account 
the damping in the oscillator train, and at the 
same time paar out why, in his opinion, the 
corrections applied by Mr. Yule were inadequate, 
and failed to yield intelligible results, 

Professor Riicker congratulated Mr. Yule on 
his work, and on the importance of the results he 
had obtained. In returning the thanks of the 
Society to Professor Carey Foster for the invita- 
tion to meet in University College, he expressed 
the pleasure he had felt in observing the extent 
and completeness of the laboratories. Hitherto, 
London had been behind the provinces in this 
matter, and it was gratifying to find that students 
in London had now such opportunities for prac- 
tical instruction in physics, The papers which 
had been read at that meeting were a proof that 
good use was being made of the laboratories for 
the purposes of research. ‘I'he educational ex- 
periments they had seen in the laboratories were 
excellently devised, and he hoped that many of 
them would become a part of the regular course 
of instruction in the country. 

Professor Foster briefly replied. 








LauncH. — On the 19th January, the ss. 
Lesreaulx left the Hartlepools on her trial trip, 
and proceeded to Cardiff to load for the River 
Plate. This is a vessel built by Messrs. William 
Gray and Co,, to the order of Messrs. Morel 
Brothers and Co., of Cardiff, and is a sister ship 
to the s.s, Penarth, Castanos, and Wenvoe, 
recently built by the same builders for these 
owners. She takes Lloyd’s highest class, and is 
of the following dimensions, viz, :—Length over 
all, 336ft.; breadth, 47ft.; depth, 24ft. 10in.; and 
the deck erections consist of a half poop, bridge 
ee the machinery space, and a top-gallant fore- 
castle, 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
pri ted in italics. 


9th January, 1895. 


564. Enve.ores, R. Kopetchi, Westminster. 
565. Curmmmezys for Pararrin Lamps, D. W. Nightin- 


e, London. 

566. Griprrons, J. Matthews, London. 

567. Corina Stinkina Casks, &c., T. Middleton, 
London. 

568. Smectine Ores, N. Devisse, London. 

569. SypHons, W. Firmin, London. 

570. CLosrt-szaTs, P. Bright, London. 

571. PenHouipers, J. I. Richards, London. 

572. Brea, F. Gregory, jun., London. 

578. CALENDAR Ruuer, J. J. Gratrex, London. 

574. ConnectTine Matrresses to Bepstzaps, J. and R. 
P. Taunton, London. 

575. New Game of Sxitt, H. and C. A. Fletcher, 
London. 


576. Renovatina Po.iso for Boots, W. Yeldham, 
London. 

577. Daess-HOLDER, A. Fowler, London. 

578. SPORTSMAN’s Sxiinc for Game, R. J. Colman, 
London. 

579. ORNAMENTED SHowcarps, H. Strain, London. 

580. Manuractuge of CaLenpars, &c., W. Strain, 
London. 

581. Manuracture of Boots and Suogs, W. F. Young, 


on. 

582, Lasts, R. Whitton, London. 

583. Drie Catcuers for Canpies, A. W. Foster, 
London. 

584, Treatment of Ores, H. R. Lewis and C. 
Gelstharp, London. 

585. Measurninc, &c, Morten Guiass, T. Ennson, 
London. 

586. Press for MouLpine Giass, T. Ennson, London. 

587. Manvuracturinc Moutpep Guass, T. Ennson, 
London. 

588. Luspricatinc Apparatus, A. B. Blackburn, 
London. 

589. InpicaTinc the Water LEVEL in Borers, T. F. 
Craddock and D. Donald, London. 

590. Suirts, F. Hauser, London. 

591. MECHANICALLY-PLAYED AccorpioNs, P. Febling, 
London. 

592. Frep-bacs for Horszs, &c., R. T. Chandler, 
London. 

593. Spray Propucer for Perrumes, B. Mennig and 
M. Jahn, London. 


10th January, 1895. 


594. TREATMENT of Water, W. M. Williams, London. 

595. Tziescoric Sicuts for Orpnance, L. K. Scott, 
London. 

596. Prevention of Down Dravouts in CHIMNeys, 
W. Whitehead, Manchester. 

597. Cotron TowE1s, J. Smith, Manchester. 

598. Pneumatic GuARDs or Protectors, J. O. Lee, 
Halifax. 

599. Roap VEHIcLEs, J. A. Mays, London. 

600. SHEepp1NG, &c., Motions of Looms, W. B. Richard- 
son and W. Rebbla, Manchester. 

601. Linines for Gas Ovens, W. Russell, A. Clare, and 
Fletcher, Russell, and Co., Manchester. 

602. Hot-pLate Grips, W. Russell, A. Clare, and 
Fletcher, Russell, and Co., Manchester. 

603. Evaporation of SaccHARINE So.utions, T. W. T. 
Carran, Live 

604. Givine Sounp SicNats at Sea, H. Shield and W. 
B. Barker, Liverpoo 

605. Winp Motor, W. Flux, jun., Southampton. 

606. Pickgrs for Looms, W. Anyon, Manchester. 

607. Fuxne InpIA-RUBBER TIRES to WHEELS, A. Mosley, 
Nottingham. 

608. Fezp Motions of NoBie’s Coms;, G. Clegg and J. 
Robinson, Halifax. 

609. Propuction of MuriaTe of Ammonis, E. A. 
Parnell, Swansea. 

610. Taps for Taprpinc Barrets or Carks, P. Gill, 
Sheffield. 

611. Inpoor Gamez, R. Heaton, Birmingham. 

612. PLanxino Fevt Hat Boprgs, R. Kobinson, Hyde. 

613. PuHotograpHic Cameras, F. Sanderson, 
Cambridge. 

614. Lockinc Ramtway Carriacr Doors, C. R. 
Honiball, Liverpool. 

= Apparatus tor Testinc Guus, G. Seeligmann, 


iw. 
616. HorsgsHoE, J. Bolton, Manchester. 
617. EvaporaTina APPaRatvs, J. Foster, Glasgow. 
618. Vio.inia, E. C. Durnford, Essex. 
619. Evecrric Betts for Kartway Crossines, T. 
Ireland, Retford. 
620. Protection from Frere, W. Jeffery and F. Taylor, 
London. 
621. Apparatus for OatcuLatinc, W. Kiittner, 
London. 
622. Maxine Liquip Bronzz, W. P. Thompson.— (C. 
Reich, Germany.) 
€23. Purge Dextkosx, Export und Lagerhaus-Gesell- 
schaft, Manchester. 
624, ArvustinG the TRIGGERS of FrrE-aRMs, J. Robert- 
son, London. 
625. Protection of Bunions, &c., E. G. V. Runtirg, 
London. 
626. Securinc Rain-waTeR Pires, H. J. Harvey, 
London. 
627. Book Suetves, A. G. Brookes. —((. B. Gor/frey, 
United States.) 
628. Burning HyprocaRBon Ot in Stoves, 8. A. 
Johnson, London. 
629. Distrisutor for InsecTicipge Powpers, J. F. 
Davies, London. 
630. Drivine Gear, T. Shepherd, London. 
681. CycLE Brake, W. P. Smith, E. Gear, and R. 
Smith, London. 
632. Execrric GEnreraTors, E. Ageron and A. 
Fournier, London. 
633 CHarGING CaRTRIDGE Cases, R. Haddan.—(Z. 
Claudin, Algeria.) 
634, A Two-wHEKL}ED Skate, R. Palmer, Bushey. 
635. Roap Skates, J. Reinhard, A. Ritter, and H. 
Cannon, London. 
686. Praventinc Heaps of Cycies Turnine, A. L. 
Coward, London. 
637. LearF-coL_iectine Macuines, C. J. Grant, 
London. 
688. GLove for GARDENING PuRPcses, E. Lamprell, 
mdon. 
639. SupporTING Covers for Ramway Trucks, B. A. 
Hawkes, London. 
640. Pneumatic Tires, C. Turner and E. P. George, 
London. 
641. Manuracturge of ArmFiciraL Strong, G. F. 
Thomson, London. 
642. Meginop of Treatinc Stonr, G. F. Thomson, 
London. 
643. GAUFFERING or FRILLING Rissons, E. H. F. 
Flygt, London. 
644. INTERNAL ComBusTION Enc ives, OC. W. Finkney, 
London. 
645. Inpicatiya Dates or Events, E. Hesketh, 
London. 
646. Sincerne Fzsaics, J. Imray.—(R. H. Haworth, 
Russia ) 
647. Swimmine Bexts or Lire-SAvING APPARATUS, J. A. 
Morgan, London. 
648. Rarsine Seats, H. Brooks, London. 
649. Fisuine Reere, W. Hardy and J. J. Hardy, 
London. 
650. Topacco Pirgs, R. K. Hurry, London. 
651. Toy for ApvEeRTISING Purrosrs, T. Odgers, 
London, 





>. Om Sroves for Hzatine Purposes, O. E. Wollert 

mdon, 

653. MgTaL Canisters, W. Merton, London. 

654. Water Cycuss, B, Francony, London. 

655. Cuaun Guarps for Oycizs, H. Vallée, London 

656. AUTOMATIC CLUTCH-sUSTAINING Device, J. E. 
Preston, London. 

657. Umpre.ias, H. Ellis, London. 

658. SupporTixG Woop, &c, Lerrers, H. 8, Fearon, 
London. 

659. Empossinc Tuin Merat, &c, H. 8. Fearon, 
London. 

660. Ion1TING ApPpaRaTus for Gas Lamps, P. Grébbels, 
London. 

661. Packine Oysters, O. G. Mc7all, C. L. Brooks, 
and P. Brooks, London. 

662. DeTeRmMininG the CaF Bowaczous VALUE of IRON, 
G. W. Peipers, London. 

663. CANDLE SHADE Ho.pers, W. 8. Doyle, London. 

664. ATTRACTING the ATTENTION of Sic HTsEERs, R. W. 
Paul, London. 

665. Lopricator, &c., for Cuains of VeLocipspes, H. 
W. Dover, London. 

666. Jomsinc of Meta Tcses, &, A. 8. Bowley, 
London. 

667. Propuction of Dys-sturrs, G. W. Jobnson.— 
(Glench and Co , Chemische Fabrik am Rhein, Germany.) 

668. TH1LL Coupiines, A. J. Boult.—(J. Houghton, 
Canada.) 

669. Guar Caszs for Cycies, M. Moyle, London. _ 

670. Weicuine Apparatus, A. J. Boult.—(C. Schmidt, 
Germany.) 

671. Maonetic Cut-outs, L. Andrews, London. 

672. Pins, 8. W. Pedley, London. 

673. ExtincuisHers of Lamp Burners, A. Wild and 
W. Wessel, London. 

674. Device for Szwine Fas srics, L. Serra, London. 

675. Mongy-Box, E. Schmidt, London. 

676. CoLouninc Matrers, H. H. Lake.—(K. Ochler, 
Germany ) 

677. CHaiN-WHEELS, G. W. Pridmore, T. J. Sturgeon, 
and E. C. BR. Oxley, London. 

678. CompuTaTine MrcuanisM, E. W. Wise, London. 

679. Stipine Szats for Cycies, M. H. Durst.—(W. J. 
Morton, United States.) 


llth January, 1895. 


680. Securine Parts of VeLocireves, J. Blyth and Ww. 
A. Lloyd, Birmingham. 

681. Biast Furnaces, K. Howson, Middlesbrough-on- 
Tees. 

682. Gas Burner, W. B. Picken, London. 

683. WHEEL Exzvator, J. Chadwick and J, Chadwick, 
Blackburn. 

684. Lamp Ho.pers for ELectric Lamps, G. C. Cannon, 


Lanar’ e. 

685. Trousers, &c., T. C. Smith and A. W. Gunson, 
Bradford. 

686. MecuanicaL Toy and ADVERTISING MacuHINE, C. 
8. Pocock, London. 

687. TRaNsYORMING CURRENTS of ELecrRicity, G. 
Cheffey-James and H. P. Ward, Sheffield. 

688. FLEXIBLE Prrz Courtine Heaps, B. E. Popowski, 
London. 

689. Hair Grip, J. 8. Lewis, Penarth. 

€90. CrrcuLaR Box Looms, G. Leek, H. Walker, and 
G. Walker, Radcliffe, Lancs. 

691. InpEx-cuTTING and ROUND-CORNERING MacuHINE, 
W. Corfe, Live: 1. 

692. Forceps, P. Battersby, Blackpool. 

6938. Cotron DyeInc Macuinery, E. Heppenstall and 
E. Sykes, Halifax. 

694. Brooms or BrusHes, A. R. Greenwood and W. 
Weeder, Halifax. 

695. FiTeRInc Apparatus, J. Pinfold, Birmingham. 

696. Stzam Enorves, R. B. Smith, Birkenhead. 

697. Toys, J. G. A. Kitchen, Manchester. 

698. Preumatic and CusHion Tirzs, E. H. Seddon, 
Manchester. 

699. Pweumatic CaRRIAGE Trees, E. H. Seddon, Man- 
chester. 

700. Water Gavuces for Stzam Boirers, A. Howat, 
Manchester. 

701. Cycrzs, D. France, Manchester. 

702. Toast-stanps, A. E. Wilcox and H. E. Pitman, 
Birmingham. 

703. CanDLE and Bott Hoxper, H. East, Droitwich. 

704. Giazine Bars, E. B. Podmore and J. H. Podmore, 
Halifax. 

705. Corron, Sitk, and TureaD Reets, J. J. H. Caley, 
Lincoln. 

706. Up-pRaUGHT CHIMNEY Pot, G. Locke, Alderney. 

707. Cotron Frrprrs, J. J. Bailey and J. Garnett, 
Manchester. 

708. Venicte WHEEL, J. Robertson, Eccles, Lancs. 

709. Connectine Joints, R. Taylor and J. W. Liptrot, 
Southport. 

710. Stegve Linx AtracuMent, J. Dow, jun , Liver- 


pou 

711. Cyciz Tings, H. J. Lawson, Margate. 

712. ELecrrotytic Extraction of NickgL, L. Miinzing, 
London. 

713. Toprprnc Pans for Brewers’, &c , Ust, D. Rae, 


Glasgow. 
714. Brass CLEANING CompounD, 8. Smith and Co. and 
C. E. Postlethwaite, London. 
715. — Pirz SCRAPER and Stopper, C. Dreyfus, 
mdon. 
716. DiFFERENTIAL Puttzy Buocxs, J. Burnell, 


ndon. 

717. Petrotevm Stoves, J. W. B. Wright and J. H. 
Woodroffe, London. 

718. Ourpoor Seats for Omnipuses, W. A. Smyrk, 


mdon. 

719. INTERNAL ComBusTION Motors, A. H. R. Pulman, 
London. 

720. Cattte and Pouttry Foop, A. C. Granville, 
London. 

721. Broocuss and Sarety Puss, &c., T. D. Pannett, 
London. 

722. DrarwaGE, R. Matthews, W. Tuffee, and J. Budd, 
Gravesend. 

728. CaLico Printine InpicaToR, T. and O. Bamber, 
London. 

724. DouBLE EvecLasses or SpecTacLte Frames, K. 
Aungle, London. 

725. METAL SLEEPERS and Rais, A. B. Greig, London. 

726. Provectinc WaTeR from Suips, &c., E. Smart, 
London. 

727. Spectacuss, J. Clift, London. 

728. Packines for Steam Vatves, 8. J. Newman, 
London. 

729. SELF-SUPPORTING PicTURE FRamEs, T. EB. Alex- 
ander, London. 

730. Apparatus for Lirtrnc, D. Tuley, London. 

~ ScREW-MAKING Macuines, E. Phillips, Birming- 

am. 

782. Brakes for Cycizs, J. F. Littleton, London. 

733. VessELs for OConTarnine Liquips, W. W. Walker. 
—(J. Troup, New Zealand.) 

734. a and other Or Lamps, R. H. Courtenay, 

mdon. 
735. Brarmysa for Axtes, A. Tordeur-Bommert, 


London. 
736. Execrric Vatve for CaLorine Gas, R. W. Hill, 


mdon. 

737. Propucine Exectric Generators, R. W. Hill, 
London. 

738. Heatine Arr, W. Siebermann and H. Rieger- 
mann, London. 

739. APPLIANCES for Printina Macurngs, D. Rosen- 
baum, London. 

740. ORNAMENTING the Surrace of LeatueR, E. J. and 
J. Geer, London. 

741. Pweumatic Tires, W. F. Williams, London. 

742. .WatoH WINDER ATTACEMENT, W. F. Williams, 
London. 

743. IncuBators, W. W. Greenwood, London. 

744. Barometers, L. F. Comitti, London. 

745. Nosg-Bac, H. Drapper, London. 

746. Urtnaus, C. O. Haas, London. 

747. Steam Bouwsrs, E. Shydecker and H. 8. Brown, 
London. 
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748. TRANSFORMING OxyGEN into Ozonz, M. Otto, 
London. 

749. Catorntc Motor Enotes, V. Karavodin, London. 

750. Apparatus for Proretuine Cycies, A. Gravier, 
London. . 

751. Manuracture of Lacs, C. Delannoy, London. 

752. PHorocrarHic Cameras, H. Lake.—(C. 
Conquérant, France.) 

753. Datvine Mecuanism for Crcixs, P. Gueryé and 
H. eq, London. 

754. INwaRD Fiow Tursuivegs, A. Singritm, London. 

755. OpgRaTine Swinoine VentiLators, W. P. Thomp- 
son.—(B. S. Merrill, United States.) 

756. - ‘pee ce sg of Psopucer Gas, J. Blum, Liver- 


pool, 

757. Picrure Hooks, J. Skegg, Manchester. 

758. Pistons, G. Reeder, London. 

759. Apparatus for Winpine Woot, N. V. F. Dawson, 
London. 

760. Apparatus for Rartway Si@Natina, J. Watkins, 
London. 

761. Pozzug, J. R. Eno, London. 


12th January, 1895. 


762. Enorngs, J. B. Fell, Manchester. 
763. Lacine Eye, T. Brown, London. 
764. Locxine Nuts to Botts, A. Mosley, Notting- 


ham. 

765. CusHion for the Gams of Brtuiarps, H. W. Thorp, 
and L. M. Wilkinson, Leeds. 

766. Heatine the Feep-watTer of Steam GENERATORS, 
W. Glover, Live 

767. Corn SortiINe Apparatus, H. H. Hanmer, Liver- 


pool. 
768. Borter-sEatine Biocks, E. J. Curtin, Bristol. 
769. Apparatus for Cuttina InpExes, E. A. Goddin, 
London. 
779. Apparatus for Lusaicatine Sream EnoInss, J. 
Barbour, Halifax. 
71. SHvUTTLE-Box Mecuanism, G. H. Hodgson, 
Halifax. 
772. Curtain Ho.tper, H. T. Tubbs, London. 
773. Frytne Pans, W. Swain and H. Andrews, 
Bolton. 
774. Drtvine Caains for Cycies, 8. H. Fox and T. F. 
Westley, Birmingham. 
775. used for Footbat., &c., T. Shilcock, Bir- 
mingham. 
776. Heat Reautators for Incupators, J. H. Sutcliffe, 
Ripley. 
777. Porx Scorers, D. H. Croll and C. D. V. Grant, 
atford. 
778. Rotary Ornper Sirrer, F. W. Norridge and 
W. J. Taylor, Southampton. 
779. DousLe Actine Pumps, J. Curry, Newcastle-on- 


'yne. 
.~ bi Sarety Harr Curier, A. Harrison, Gates- 
e% 


781. Logariramic CaLcuLaTinG Scae, R. R. Smith, 
Birmingham. 

782. Currs and Gauntuets, C. Hamilton, Glasgow. 

783. Wixpows, A. McBean, G iW. 

784. — Exciupers for Rs, E. Wilkinson, 


Bradfo 
~ Meratuic Firrines of Braces, W. M. Harris, 
786. FLUSHING CISTERNS, T. G. Rhodes and R. Gaunt, 
Leeds. 


787. : camanees IncuBaTor, OC. M. Stickings, North- 
we 
788. ANTISEPTIC and DisinrecTtant Compounn, 8. A. 


Vasey, Essex. 

789. FLour Miuis, W. P. Thompson.—(C. Schweitzer, 
France.) 

790. VENTILATING of RarLway CaRR1AGES, J. Trantom, 
Liverpool. 

791. Perrumep Starch Gtosinz, E. A. Loesch, 
Kingston-upon-Hull. 

792. Caicxet Wickets, E. Scragg, Manchester. 

793. Buckie and Sarety Pin, C. Crowther, Man- 
chester. 

794. Devivery Taps of ALE Pumps, G. M. Dudley, 
Dublin 


795. Manuracrure of Boots and Sxoss, T. Brining, 
Leeds 


796. VAPOUR Cauteriss, A. K. Melville, Glasgow. 
797. Danpy Roiis for PaPeR-MakING, J. Lister, 


ow. 

798. Preservation of Timper, C. S. Churton, 
London. 

799. CLotH CLamps, Hope Street Factory, Ld., and J. 

, London. 

800. Tyme up Parcets, W. Willmott and G. W. 
Strickland, London. 

801. Extraction of Metats from Orgs, H. R. Angel, 
London. 

802. Groypine MILL, T. Torrance, London. 

803. DisTILLINe Spirits, &c., G. Morris and H. L. 
Wethered, London. 

804. Heatine Apparatus, 0. Riemann and 0, Stoldt, 
London. 

805. Fans, E. W. Dawson, London. 

806. Fastenines, H. Vaughan, London. 

807. ELECTROLYTIC Process, W. Siepermann and H. 
Riegermann, London. 

808. O1L-cans, L. F. Emerson, London. 

809. GaTHERING Fruit, W. A. Coulson and M. Reus, 
London. 

810. Stove Pirgs, M. Stehle, London. 

811. INCANDESCENCE Gas-BURNERS, &c., M. Arendt, 

on. 
812. ANNEALING Box, W. H. White, London. 
813. Rattway Switcues and Sienazs, T. D. Willever, 


mdon. 

814. Sicurs for Guns, R. Bauld and E. H. Stevens, 
London. 

815. Horse-couuar, O. Fischer, London. 

816. Propucrion of Gaszovs Ammonia, R. W. Hill, 
London. 

817. Propucrion of Nrrric Acip, R. W. Hill, London. 

818. PHonoorapus, V. Lahola and A. Sachs, London. 

819. CLOTHES-HORSE3 and FiRE-cuakRDs, G. W. Huggett, 
London. 

820. Protector; for Boors and Sxozs, J. W. Bates, 
London. 

821. Prorectinc Pockets in Dresses, E. Phillips, 
London. 

822, WaTERPROoF Garments, J. H. Starkey, London. 

823. Hooks for Fasrenina Dresses, R. T. W. Tucker, 
London. 

824. Tires, W. F. Williams, London. 

825. Evecrric Lamps, J. J. Mann and L. Hermand, 
London. 

826. Apparatus for PotisHinc Boots, J. H. Garstin, 


mdon. 
827. DistiLLuve Apparatus, N. Yagn and 8. Bessonoff, 
London. 
828. Borries, W. Breffit, London. 
829. we sed for Starr-rops, J. H. and D. 8. Prime, 
mdon. 
830. Beer Enotnes, H. T. Warne, London. 
831. Execrric Arc Lamps, R. C. Quin and B. Symmons, 
London. 
832. Sprina Bouts for Fo.pina Doors, M. Burow, 
London. 
833. OsTainine Precious Merats, J. Mactear, London. 
“> —— or AnTIsEPTIC CompounD, M. A. Hicks, 
ndon. 


14th January, 1895. 


835. Uritisrxa Postace Stamps, F. W. and M. H. 
Franklin, Birmingham. 
. Squeezine and Givugme LeatHer Bettina, 8. 
Haley, Halifax. 

837. FoG-siGNALLING Apparatus, G. and J. J. Wilde, 
Halifax. 

838. MANUFACTURE of Boots and Sxogs, H. Dickson, 
Leicester, 9 

839. ConsTrucTION of MeTaLiic Dies, C. Billington, 
sen. and J. Newton, Longport. 

840. DotcH Oven, T. U. Clarke, Leamington. 

841, Tua Bucxies, C. Chapman, London. 


842. Oven for the Firine of Porrery, J. Sherwin, 
Manchester. 

848. Fine Grates of Sream Borter Furnacezs, C. C. 
8. Knap.—({7. B. F. Sam, West Africa ) 

844. Looms for Weavine Loop-PiLe Fasaics, G. H. 
Sargent, R. H. Coope, and B. Walker, Bradford. 

845. Fotpine Votine Srauy, J. M. Barber, West- 
minster. 

846. AuToMaTIC FLusH Tanks for SANITARY PURPOSES, 
R. Philips, Manchester. 

847. Dossizs for Weavine, J. H. Stott, Middleton. 

848. Srumpine-TIN, K. J. Toovey, High Wycombe, 

849. TickeT Hotper, G. Smith and T. Wyatt, Bright- 


house, 

850. Taps for Beer Enaines, H. Murchie and J. King, 
London. 

851. Smoxe Consumine Furnace, A. Watt, London. 

852. Mgasurine O1otn, &c , J. K. Field, London. 

858. Stop WaTeR-cLosets, J. Duckett and Son, J. 
Duckett, and A. Ashworth, London. 

854. Water Cocks and Vatves, W. Reynor, London. 

855. A CoLLaPsIBLE Cot or BEp, F. R. Conder, 
London. 

856. TELEPHONIC TRANSMITTERS, J. H. Salter, London. 

857. Signts for Riries, M. H. and 8. 8. Galsworthy, 
London. 

858. Supportine Letters in RuBBER Hanp Stamps, R. 
H. Smith, London. 

859. Automatic Risinc Portiere Rop, J. H. Evans, 
London. 

860. Tape Measurgs, R. H. Wall, London. 

861. Brakes for VeHIcuEs, J. E. Buckingham, London. 

862. Securinc Lawn Tennis Posts, F. H. Ayres and 
H. Pitts, London. 

863. FasTentnc for Doors, &c., W. J. Midelton, 
London. 

864. Spanners, W. J. I. Collings, London. 

865. Castors, G. Clark, London. 

866. CigaR Mou.ps, N. du Brul, London. 

867. Exectriciry Meter, F. J. Beaumont and F. 
Hallows, London. 

868. Rartway S1eNALLina, J. 8. Kingston, London. 

869. Locks, C. G. Arthy.—(H. Hart, India ) 

870. BaTuine Seat, E. Krautschneider, London. 

871. VeHIcLEs for OVERHEAD Rartways, F. Reuleaux, 
London. 

872. Cycie Cranks, M. D. Rucker, London. 

873. Macuine for Currina-our Lasets, F. Kriiger, 
London. 

874. Locxine Braks for Bicycuigs, J. Ghys, London. 

875. Sarety Sappie Bar, T. sswell, London. 

876. Retarnine Coat SLEEVEs in Position, M. M. Pow, 


mdon. 

877. Neckties, W. Windus, London. 

878. Perroteum Lamps or Burners, G. Washington, 
London. 

879. Device for Use in WasHine Ciorues, L. Roth, 
London. 

880. CyrciEzs, T. De Baeker, London. 

881. Firz Hyprants, C. 8. and W. B. Brough, London. 

882. Manuracturge of Gotp Sotvents, J. J. Hood, 
London. 

883. Propuction of Liquw Ammonis, R. W. Hill, 
London. 

884. ELectric ALaRM, R. W. Hill, London. 

885. = W. P. Thompson. —(C. Smith, United 
States. 

886. AncHuors, W. Coltart and E. Shore, Liverpool. 

887. Governors for Marine Enarines, OC. E. Thomp- 
son, Liverpool. 

888. Devices for Fastenrna Hampers, J. Fincham, 
London. 

889. Core Borinc Apparatus, &., F. H. Davis, 
London. 

890. EvecrricaL Ba.uet, A. Oannot, London. 

891. ime for TosutaR ArrticiEs, J. Pinfold, 

mdon. 
892, BRacELET, WRISTLET, or ARMLET, F. Heath, 


London. 
893. Rims for WHeEts of VeLocipepss, CO. K. Welch, 
mdon. 
894. Warmine VeHIcLss, J. and H. E. Gresham, Man- 
chester. 
895. PREVENTING ReFri.uine of Botruzs, V. Bélanger, 


London. 
896. Trays for the Storage of Fruit, H. A. Orr, 
ondon. 
15th January, 1895. 


897. UNBREAKABLE Dot's Facg, F. E Eaton, Roscrea. 

898. Pwgumatic Tires for Cycizs, C. H. Snowdon, 
London. 

= a and Lanterns, G. F. Matthewson, Not- 
iL . 

900. GrappLinc Hook for Havu.ine Casxs, F. Hughes, 
London. 

90L. DeTacHABLE Cast Inon Free-Back, J. Walmsley, 
Bradford. 

902. ne Motive Power, R. Paulson, Wey- 
mouta, 

908. Fotpinc Bepstgeaps, A. E. Wale, Birmingham. 

904. Trimminec Tizes, A. Brown and H. C. Pruce, 
Birmingham. 

905. DeveLopinc PHotocraPHic Necatives, J. Lewis, 
Birmingham. 

7. Cuases and Gaueys, J. Tyrer and OC. R. Iliff, 


3 om Darvine Gear for Bicycres, A. Osborne, 
Nottingham. 

908. Cisterns for WaTER-cLosets, T. W. Woodhouse, 
Doncaster. 

909. Drivine Bicycies and Veunicies, 8. J. Rose, 
Witney. 

910. Tension Brakes for Yarnin SHvurTtigs, F. G. Yeo, 
Bristol. 


911. Fasteners, T. F. Edgeworth, Bristol. 
912. Matt Carts for Cu1tpren, 0. C. Hookway, Bir- 


mingham. 
913. Sips or Vessets and PRoreLiers, R. Wilcox, 
London. 
914. Extractine Fines, T. Burrows and H. 8t. J. K. 
Donisthorpe, London. 
915. Vent Peas, A. E. Jolley, London. 
916. Bosstys, E. J. Smith and J. Dyson, Bradford. 
917. TRaversine Motion, E. J. Smith and J. Dyson, 
Bradford. 
918. RecuLaTine Gases, A. T, Clarkson and J. Spurge, 
London. 
919. Spuvninc Macuinery, 8, E. Asquith, M. Leach, 
and A. Priestley, Bradford. 
920, Spinninc Macuuvery, 8. E. Asquith, M. Leach, 
and A. Priestley, Bradford. 
921. Packine or Wrarriva Materia, A. G. Beale, 
London. 
922. Coat Savers for Firnecrates, A. Hughes, Man- 
chester. 
923. Hosr, A. Perkins, Loughborough. 
924. Stoves, E. Prior, Newcastle-on-Tyne 
925. Winpine Yarn, J. Farran, Manchester. 
926. Drains, G. E. Holloway, Wolverhampton. 
927. Poucues, Purses, &c., R. Bell and W. T. Hall, 
South Shields. 
928. WaRPER’s Beams, J. Mills, Manchester. 
929. TorPEepogs, W. Riddle, Stockton-on-Tees. 
a -~uual Sarety Lamps, D. Davies, Rhondda 
ey. 
931. Loapina Raruway Wacons, G. Taylor, Penarth, 
near Cardiff. 
932. Fitters, H. W. Powis and J. Ellis, London. 
938. MaTeriaL for Writing Memoranpa, H. 8. H. 
Shaw, Liverpool. 
984. Toy, W. C. Haigh, Manchester. 
935. Gas VaLvg, J. McEwen, Inverness. 
936. VENTILATOR, A. Platt, Hyde. 
987. — Wrixpow Fasteners, J. W. L. Rohde, 
ndon. 
938. Borr.e Stoppers, F. B. Thatcher, London, 
939. Se.r-reepinc BrausHes, D. H. Croll and OC, de 
Vere Grant, Watford. 
940. GENERATING Luminous WaTER-Gas, B. H. Thwatte, 
mdon. 
941. Removina Pitcw or Tar from Pasrics, K. H. B. 
Balatsch and A. Bayer, Glasgow. 





942, Cork Extractors, C. Morgan, Glasgow. 





948. Lirrine and Drarnine FLower-Pots, J.W. Morris, 
London. 

944, Ink Freepers for Fountain Pens, J. Glass, 
London. 

945. Castors for Cuarrs and Tasxes, W. H. Jones, 
London. 

946. Gas Enaines, G. C. Marks.—(F. Hirsch, United 
States ) 

947. Macuine for Covertna Borties, G. F. Heys, 


ndon. 
948. WHeets of Taamcars and Venicies, T. Miller, 


mdon. 
949. Cycoies, W. R. Reynolds, London. 
950. A aad Oxyaen from Arr, H. Weymersch, 
mdon. 
951. Sanrrary Dust-Bis, H. H. Sporton, London. 
952. Propuctna MALLEABLE Iron, B. P. Stockman, 
Westminster. 
958. SHIELD ATTACHMENT for Ririzs, W. 8. Muntz, 


mdon. 
954. RugisTeRinc Cueckxs, J. W. Longley and T. 
Eddison, London. 
955. Printine in CoLours, G. Priestley and E. Swann, 


ndon. 
956. Macuines for Turasuine Grain, F. W. Allchin, 
London. 
957. JEwevuery, E. Schill, London. 
958. Foupine Desx, F. W. Golby.—(C. Biker, Ger- 


many ) 

959. oe Desk, F. W. Golby.—(C. Beker, Ger- 
many. 

960. Bicycie Sappuss, H. A. Christy, London. 

961. Preventine Raitway Couuisions, W. J. Griffiths, 
London. 

962. Apparatus for Ex.zcrric Raiiways, ©. F. P. 
Stendebach, London. 

968. Hotper or Cup for Papers, J. E. H Kunze, 
London. 

7 Wick Raisers, C0. A. Day.—(C. S. Upton, United 

tates. 

965. Apparatus for Trappina ANIMALS, G. Andrews, 
London. 

966. Carn Couriers, H. Boyd and E. Frantz, London. 

967. SotpgeRINe ALumInium, J. G. Lorrain.—(Z. C. 
Broadwell, United States ) 

968. Sarety or Cut-orr Gas Burners, 0. Clamond, 
London. 

969. Meproms for Ion1t1ne Gas, J. F. Duke, London. 

970. Rarstinc Fivurps, E. Davies and J. Metcalfe, 
Manchester. 

71. Apparatus for Heatina Fexp-water, W. Good- 
brand, Manchester. 

972. Copyinc D1aPHRAGMS 
Purposss, E. Hrudnik, London. 

978. ComsustTion Enarnes, J. Wane and J. G. Horsey, 
London. 

974. TrRaNsMITTING FLUIDS under Pressure, W. 5. 
Halsey, London. 

975. icaL Compounns, H. E. Newton.—({The 
Farbenfubriken vormals Friedrich Bayer and Company, 
Germany.) 

976. Frymsc Macutines for Dramatic Purposss, F. A. 
Scudamore, London. 

977. ATTACHMENTS for Taprinec BARRELS, J. McCristall, 
Belfast. 


for PHOTOGRAPHIC 


978. Connectina Rartway Rais, R. Price-Williams, 
London, 
979. MrratiuraicaL Furnaces, J. W. McGranaham, 


on. 
980. Vanicts Brakgs, H. D. Cool, London. 
981. Ferrutes for Watkine-sticxs, J. M. Carter, 


don. 
982. Srops for Ratway Carriace Doors, 0. J. 
Phillips, London. 
988. Brackets for Winpow Buinps, ©. J. Phillips, 


on. 
984. Fasteners for Doors and Sasuegs, C, J. Phillips, 
London. 
985. Cuarn-makino Macnuxgs, A.J Boult.—(L. Parna- 
land, nee. 
. PRintine Presses, W. H. Golding, London. 
987. Suraica Spiints, R. Hoppe, London. 

988. Water Gas Apparatus, J. M. Rusby, London. 
989. ms for Cotton MILLING Macuines, G. 
Townsend, W. Armitage, and H. Spencer, London. 
990. ATTacHING Buttons to GARMENTS, H. Nichols, 


ion. 
991. Vatves for Pweumatic Tires, C. W. Holmes, 


on. 
992, Fry-rraps, P. Dubois, London. 
993. Prerarinc SuLpHo-cyanipes, A. Goldberg and 
W. Siepermann, London. 
994. Manuracture of Acetic Acip, E. J. Scott, 


on. 

995. Frower Vases or Howpers, A. Cohn.—(W. 
Kralik, Austria.) 

996. TRIPLE-EXPANSION Enoines, W. H. Wheatley.— 
(7. M. Edwards, United States.) 

997. UMBRELLAS, Wheatley.—(C. C. Frost, 
United States.) 

998. Props Connections, J. A. Hornby, London. 

999. Harr-pins, M. N. Packard, London. 

1000. Execrric Raitways, W. T. Dulany, jun., and O. 
F. Shaw, London. 

1001. Foupinc Macuines, A. Gerlach.—(F. Rehwolt, 
Germany.) 

1002. Manuracture of Dyzs, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

1 -KETTLE, L. 8. M. Brooks, don. 

1004. A New or Improvep Kerruz, C. Lillicrap, 


on. 
1005. Device for Smoxers’ Use, A. 8. Acres, London. 
1006. Krrcuen Stoves, F. G. Lane, London. 
1007. A New Arracument for Kyives, H. J. Webb, 


on. 

1008. Srrixinc Surraces for Matcu-soxes, W. H. 
Mawdsley, London. 

1009. Automatic Lusricators, J. OC. Fell.—(C. A. 
Westervelt and J. P. Walters, United States ) 

1010. Fasteners for Paper and the like, C. Bauer, 


mdon. 

1011. Packtya Hoops, W. P. Thompson.—(C. P. Hoff: 
man, United States. 

1012. Licutinc Gas Lamps, W. P. Thompson.—(J/. 
Biljinger, Germany.) 

1018. Pacxrxe for Piston-rop3, W. P. Thompson.— 
(C. P. Hoffman, United States 

1014. Cecestiat Giozes, W. P. Thompson.—(/. Hodgson 
and M. A. Hodgson, United States.) 

1015. Propotsion of Venicits on Raiiways, J. and H. 
Gordon, London. 


16th January, 1895. 


1016. Botrte and Vesset Lock, H. W. Wickham, 
London. 

1017. Cycizs, P. E. Masey, London. 

1018. AuTomaTic Raitway SIGNAL, 
Darlington. 

1019. Removino Mup from Tires, J. W. F. Peyton, 
London. 

. _ Rounp Huntine Srocxs, W. Harding, 


on. 
1021. Bint1arD TaBiEz Cusnion, B. Donkin, London. 
1022. Furnes, J. Heinle, Gainsborough. 
1028. Currers for Pasts, J. Heinle, Gainsborough. 
1024. MecHANIcaL Merry-Go-rounps, E. F. Bateman, 


R. Farthing, 


ubin, 
1025. Coat and Strons Macuines, G. Love and B. 
Cochrane, Durham. 
1026. Hooks for Hotpine Cups, J. Walker, Birming- 


1027. Hooxs for Hanaine Butcuer’s Mzat, J. Nixon, 


ester. 
1028. Kinetoscorss, A. Lomax, Blackpool. 
1029. Potro Enoravine of METAL - PLATES, 
Whiston, Llandudno. 
1030. DiscHaRGiING Carao from VessELs, G. Cowell, 
Stockton-on-Toes. 
1081. Luvxs for Wrist Banps, F. R. Hudson, London. 
1082. Merau.ic Bepstzap Anoies, W. Brownhill, Bir- 


Ww. A. 


1083. Inrtators for Pwzumatic Tings, &c., E, H. Hill, 
Sheffield, 





SELECTED AMERICAN PATENT, 


From the United States Patent Office Oficial Gazztte, 
529,698, Exevator Cup, 
—Filed July 80th, 1894. 
Claim.—An elevator cup, constructed of a sip le 
jiece of sheet metal comprising the body 1 Ps 
ormed ~y wings 5 and 8, triangular portions 13 on 


W. F. Boswcll, Joplin, Mo, 


the sides of the body portion 1 overlapping the side 
wings 5 and 8, and an end strip 4 Sormned integral 
with the body 1 and wings 5, and said strip 4 
doubled back and riveted to the body portion, sub. 
stantially as shown and described. 


529,754. Generation of Steam, W. Schmir 
Withelmshihe, near Cassel, Germauny.—Filed May 
27th, 1898. 

Claim.—(1) The method of generating steam, con. 
sisting in heating water, producing a continuous 
stream of the steam evolved, distributing within 
said stream as much water as the steam is capable of 
carrying with it without being condensed thereby, 
and evaporating said distributed water by exposing 
the mixture to furnace gases, for the purpose as 








SNR oe 


described. (2) The method of  gmeoniiog steam, con- 
sisting in heating water, producing a continuous 
stream from the steam evolved, distributing within 
said stream by jets of the steam itself as much of the 
heated water as the steam is capable of carrying with 
it without being condensed thereby, and evaporating 
said distributed water by exposing the mixture to the 
same furnace? gases as used for heating the water, 
for the purpose as described. 
529,714, SrxEp-cHANGING AND REvERSING Mecuan- 
, H. H. Cummings, Malden, Mass.—Filed Murch 
9th, 1894. 

Clarm.—The shaft D, the pulley D! fixed thereon 
and grooved at its face, the pulley C! loose with rela- 
tion to said shaft and also grooved at its face, a fric- 
tion wheel located between the grooved faces of said 
pulleys and adapted to be pinched between them to 
enable one pulley to rotate the other and its connected 
shaft, a sober to support said friction wheel, a device 
to force the grooved pulley loose with relation to said 


[529,714] 























shaft toward and against the periphery of said friction 
wheel, a lever to act against said device, a link con- 
necting said lever and said rocker, and a yoke having 
reversing wheels and also under the control of the 
same lever, whereby by one and the same lever, 
g to its direction of movement, the loose 
uulley may be made to drive the fast pe at any 
Seed speed, or to reverse the said shaft according to 
the desire of the operator, substantially as described. 
529,771. Rotiwe SHorrer, &c., J. (. Wilson, New 
ork, N.¥.—Filed March 21st, 1894. 

Cluim.—(1) As an improved article of manufacture, 
a rolling or flexible shutter formed of slats having 4 
core of wood or the like and a sheathing of metal, 
substantially as specified. (2) As an improved article 


529,771] 





of manufacture, a rolling or flexible shutter formed of 
slats having a core of wood or the like, a sheathing of 
metal, and an interposition of refractory material, 
substantially as specified. 








Epps's CocoA.—GRATEFUL AND ComrortinG.—"' B 
a thorough knowledge of the natural laws whi i 

vern the operations of digestion and nutrition, -_ 
by a careful application of the fine rties of well- 
selected Cocoa, Mr. Epps has provided for our ek 
fast and supper a delicately flavoured beverage — 
may save us many heavy doctors bills.” —Civi 
Service Gazette.—Made simply with boiling water - 
milk. Sold only in packets, by Grocers, labelled, 
“James Epps anp Co, Homeopathic Chemists, 
London,’ 
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ON THE CALCULATION OF FRAMEWORKS 
WITH SUPERFLUOUS PARTS. 
By Max am ENDE, 

SeveRAL times in these columns—March 18th, 1885; 
November 19th, 1886; May 18th, 1888; November 9th, 
1890; and September 21st, 1894—examples of structures 
with superfluous parts have been calculated by the 
resent writer according to the equations of Maxwell* 
and Mohr,} which were derived from the principle of 
work, but in view of the numerous papers and treatises 
which contain their deduction, it appeared unnecessary 
to repeat the latter, and sufficient to state where the 
deduction might be found. In a clever paper recently 
ublished in Engineering the same subject is treated on 
the principle of least work, but no notice is taken of the 
revious existence of those equations, and of the fact 
that both methods are essentially identical. Under these 
circumstances it seems desirable here to indicate the 
deduction of the equations and to show the essential 
identity of the methods. 

Let AI H K BC D E—Fig. 1—be a framework with 


Fig f: 














(s=8) nodes, and (n = 13) bars, then these bars are 
necessary for its stability, as the test equation n=2 s—3 
is fulfilled; any further bars would be superfluous. 

Let 1,, lz, « » U, « « I, be the lengths of the bars, 

G35 Gg, » - Ax: a, their sectional areas, 

E,, E,, . . E,. . E, the moduli of elasticity of 
the materials of which they are made. Let S’ S’ be two 
equal and opposite forces acting upon the framework in 
the straight line A B of the length 7’; let S, = o', 8’ be 
the stress from 8’ in any bar D E, so that o’, is anumber, 


positive in case of tension and negative in case of com- | 


pression, dependent only on the relative position of D E 
to AB. Then the stress S$, =o’, S’ in D E will act upon 
the rest of the framework like two forces applied at D 
and E in the direction of the arrows, which forces are 
positive or negative, as the case may be, according to the 
sign of o’,, Let Al, be the very small elongation of 
DE, so small that the change of position of the bars 
towards each other does not materially alter the shape 
of the framework, then the work performed in elongat- 
ing DE will be 8, 4%: = o',87 Ae. 
DE is negative, because the elongation takes place in 
the opposite direction of the force 8, At the same 
time let AJ’ be the very small shortening of the distance 


AB from the forces 8’, then the work S$’ Af will be 


positive, because B moves towards A in the direction of 
the force applied to B. Now let E,, Eg, &c., with the 


* Maxwell—" Philosophical Magazine,” 1864. 


This work in 





exception of E, be <, that is, of the m bars only D E be 
extensible, then we have according to the principle of 
work: 


=g 4” _ yo ge Ak 1 
bade for = 7.8 . . . (1) 


Work with respect to forces acting upon or stresses 
acting within an elastic framework is the product of 
force with half the movement of its point of application 
in the direction of the force, or the product of the stress 
in a bar with half its elongation. The principle of work 
is this, that the work of the external forces is equal to 
the work of the internal stresses. Hence equation (1). 

If AB is an additional or swperfluous bar—superfiuous 
because it is not necessary for the stability of the frame- 
work—with a stress 8’ in direction AB, the work in it 
will be negative, and we have— 


» Ae way. 
= , , . . . . 2 
0=5S q +78 5 (2) 


' 


or dividing by . we have— 


Om Atte Ak 6 ec ee 





(2a) 











If all the m bars are extensible, we have— 

O=S' AT+S¢-F AR... 

and O= Al + do, Al. . . (8a) 
Equations (2a) and (3a) might have been found with- 
out the application of the principle of work. Point 
H—Fig. 1—is the fulcrum for the small elongations 
Al and Al,, and we have, therefore, Al = H b but 
=- Al Ha 

Hob 


set tie ae ’ v=- ‘x ae 
re ence, A oz Al 


In the same way the elongation of every other bar has 

a common fulcrum with Al’, and therefore, if all bars 

are extensible we have equation (3a). It may here be 

| seen that it is quite immaterial whether the elongation 

| Al, is caused only by the stress o’, S’ or by any number 

of external and internal forces, or by a change of tem- 
perature. - 

Now let F,, F,, F;, &c.—Fig. 2—be external forces, 
| andS”,S’”, &c., be stresses in other superfluous bars, and let 
| the forces F produce in D E a stress R, and the stresses 
|S", 8”, &., produce in D E stresses c,”, 8”, 7,/", 8’, 
| &c., then the total stress in D E will be: 

8. =R.+0¢, 8 +o", 8" +o0",8"+. . (4) 


Considering now that Al, = 8, = -and Al’ 


=f ms » and putting for the fractions m, and m’ 
a 


respectively, we have in place of (8a): 
0=S' m'+ > o', 8. m:z ) 


similarly 





t Mohr—“ Zeitschrift d, A. u. I. V. z. Hannover,’ 1874. 


0=S"m"+30",S,m, , +» * ) 
&e. 


Putting here for 8, its value from (4) we have: 
0=S' m'+ do’, Rz m + 3 o', o', 8’ mz 

re DY o's a", 8” m, os > a’, o's, sg” M,z+. 
0=S" m+ > o", Rem. + > 0", 0', 8! m,. 

Ary >> a”, o". gs” Mz + > o”, o"', S'" m, + nee (6) 

. and so forth, an equation for the stress 
in a superfluous bar, 7.¢e., for every unknown 
quantity. y 
8’, 8”, &., are the unknown quantities, while the other 
symbols are known quantities; for example, R, is the 
stress in the 6th of the m bars from the external forces 
F,o", is the stress in the same bar from the unit of 
the force 8’, mm, is the coefficient of extensibility of the 
same bar, and m’’ is the same coefficient of the second 
superfluous bar. Rando are found by any elementary 
method of computing stresses, and the numbers m from 
the dimensions of the bars and the nature of the materials 
of which they are made. When 8’, 8”, &., have been 
found the stresses 8, are calculated by means of (3). 

It will be seen that in (3) and (3a) o’, Al, are the elonga- 
tions of 1’ derived from those of the 7 bars; their sum is 
Al’. Further, S o', 8’ Al, is the work in 1’ derived from 
the m elongations; this added to S’ Al’ must give nil. 
The other superfluous bars 1’, /'’, &c., appear here by 
means of their stresses 8’, S’”’, &c., according to (4), as 
the bars can be considered to be replaced by the forces 
S$”, 8", &e. 

CHANGE OF TEMPERATURE, 


t,. .. t, may be the changes in degrees in the x bars 
and ?¢’, ¢’’... in the superfluous bars, anda,,a,.. 
Gis «3 FP enere . the coefficients of expan- 
sion. Then considering that in equations (3a) Al’=8'm! 
Al, =8,m,, &c., each of these elongations has to be 
augmented by a quantity la ¢,-+ or —, according to ¢ 
being an increase or decrease in degrees. Equations (5) 
then assume the form— 

O=S8' m'+l'a't'+ So’, (Sem +lat,), Ke 
Writing Aa’ and Ad, in place of the extensions 1’ a’ ¢! 
and /, a, ¢, the equations (6) assume the form— 


O=S!' m'+ Ar’+ 3 o’, Aa, + BS o', KR, m, 


+ DS o',0',8'’ m+ do’, 0",8" m+. 


Having regard to a change of temperature, ¢,, tf, . . + 


0=S8S" m+ Aa"+D o”, Ad,t+ ¥ 0”, Rm, r (6a) 
Se Pat Sy ea aes 
e « &. 


If all bars are made of the same material, and if the 
change of temperature is also uniform, the condition (3a) 
is fulfilled with regard to the expansions, viz.: 0 = AA’ 
+> o', AAr; O= AdA"+ 0", Adz, &. Applying 
this to (6a) we find that these equations assume 
again the form (6), and therefore a uniform change of 
temperature in a structure of uniform material has no 
effect upon the stresses. 


DEFLECTION, 


We now introduce between point K of the framework 
and the fixed point G—Fig. 3—another superfiuous bar, 
Let S* be the stress in it, and o*, S* the corresponding 
stress in D E, then this stress will have to be added -to 
the stress S, in (4), each equation (6) will have an addi- 
tional member, and a new equation is added to (6) in 
which §* m* = Al‘ would be the movement of point K 
from G, i.e., in opposite direction of the force. If then 
the bar K G is removed and replaced by the force S*, 
K will move towards G, and A/‘ in the equation will be 
negative, and we have: 

AF=>D> 0%, R.m+ 5 c*.0', 8’ m, 
_ fe Bat > Se, oe", 
Se Oe Mee 6 6 1 (60) 

The additional members in the other equations (6) 

being 5 oe. 8; Foot, Fs Fo", *, 

respectively. With these equations and (60) the deflec- 
tion of the framework at K in the direction of the force 

S* can be calculated. If S* = 0, the last members dis- 

appear, and we have the deflection in the direction K G 

from the forces F,, F,, F;. If there are no superfluous 

bars in the framework, we have only one equation, viz.: 
AF = > e*. R, Mz + . (7) 

where the numbers 2", are ascertained in the usual 

manner by assuming a force = 1 at K in the direction 

K G. The two last cases occur most frequently in 

practice. 

The equations will now be applied to an example. 


s’” m, 


4 4 


EXAMPLE. 

Fig. 4 shows a roof principal, where for the purpose of 
shorter calculation fewer members are assumed than 
would be introduced in an actual structure. 

First case.—The structure has (n=29) bars, and 
(s = 16) nodes. Itis fixed at B, but movable horizontally 
without friction at A. As n=2s—3, viz., 29=2x16—3, 
all bars are necessary; the stresses from the external 
forces, weight and wind pressure, as assumed in the 
sketch, can therefore be computed by an elementary 
method, and they are stated in the fifth and sixth 
columns of the table. It is required to find the move- 
ment of point A towards B under the weight and under 
the wind pressure. 

Under weight.—According to equation (7) the move- ~ 
ment is: 

Al’= J o’, R, m, 
o’., the stresses from the unit of a force acting at A in 
the direction AB are stated in column 7; R, are the 
stresses in column 5; and the values m, in column 4 
are stated for convenience 12,000 times too large. The 
values in columns 4, 5, and 7 have to be multiplied with 
each other, and the products added together; then we 
have with E = 12,000: 





3742-93 
Al 2 gees 74 > 


12,000 ft, = — 3°74in. 
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Under wind pressure.—We have with R, taken from 

column 6 and other values as before: 
6456 80 : 
Al= + Fy p99 tH = + O46in. 

Second case.—A tie of 4 square inches is introduced 
between A B previously to the application of the external 
forces. A B is then a superfluous bar with the unknown 
stress 8’. This stress is to be found. According to 
equations (6) we have: 

0=S' m’+ 3 o’, R, m, + 3S o', o', 8’, m,. 
Using the same columns as before we have: 
Under weight.— 
= 36 S’+ 654°18 S’ —3742°93. 
Under wind pressure.— 
0 = 36 8’+654:18 8’+6456°80. Hence, S’= — 9°36 tons. 
Multiplying these values for S’ with the values of o’, and 
adding the values R for weight or wind pressure, we 
obtain the respective stresses in the other bars. 

8rd case.—Both A and B are fixed, ¢.e., the bar AB is 
inextensible or m’= 0. 

Under weight.— 

0 = 0+ 654:18 8’ — 372492. 

Under wind pressure.— 

0 = 0 + 654°18 S’+ 6456°80. Hence, S’= — 9°87 tons. 
4th case.—Another tie of 4 square inches is introduced 
between C and D previously to the application of the 
external forces. AB and CD are then two superfiuous 
bars with the unknown stresses S’and S”. These stresses 
are to be found. We use the first two equations (6), but 
with the exclusion of the fifth and following members on 
the right-hand side. The values of o”,, found in an 
elementary way like those of o’,, are stated in column 
8 of the table. We have accordingly— 
Under weight.— 
0 = 36 8’+654:18 S’+ 164:30 S” — 3742°93 and 
0 = 36 8S’ + 164:30 8’+ 75°35 8S” - 1362-73. 
Hence, 8’= +3°868 tons and 8’ = + 6°533 tons. 
Under wind pressure :— 
0=36 S’+ 654'18 §’+ 164:30 S” + 6456°80, and 
0=36 8" + 16430 8’+ 75°35 8’ + 1940°53. 
Hence, S’= - 8°023 tons, and S’’= —5°592 tons. 

5th case.—A and B are fixed and the bar C D is taken 
out again. The temperature of the whole structure is 
increased by 50 deg., then in equation (6a) all values 
AA, = l,a, t, will be J, 0000012 . 50 = 0:0006 1. Al’ and 
m’ are equal nil, and we have :— 

Under weight :— 

0=0+0+ o’, 00006 7.4 S o', R,m, + So'_,0',S'm, 

Bearing in mind that the table contains the values of 

; eye gies 654-18 S’ — 3724-92 
12000 m,, we have 0= § o’, 0:0006 1, + 12,000 ‘ 
Instead of working out the new sum, we may consider 
that the result will be the same if the distance A B is 
shortened by — 0-0006 7’=0-0006 . 144——0°0864. Putting 
this in place of the above sum, we find S’ = + 7°28 tons, 
7.¢., 1°56 tons more than in the third case, the difference 
being due to increase of temperature. 


0 Hence, 8’= +5°42 tons. 


Hence, §8’= + 5:72 tons. 





ra) 6 
R 
Wind. 
+ 35 
+15°0 
+32°8 
+50° 
+50°8 
+62: 
+61°2 


Weight. 
| —18°0 
—30°2 
-40° 
— 43° 
- 43° 
-— 40° 
— 30° 
-18°0 | +57° 
— |e 

- 68° 

— 83° 

— 84° 

— 43° 
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(To bz continued.) 








LIVERPOOL ENGINEERING Socrety.—At the monthly meeting of 
this Society on the 23rd inst., Professor Hele-Shaw in the chair, 
a paper was read “On Various Methods of Balancing Machinery 
and on Automatically Balanced Machinery.” By means of models 
the causes of vibration set up by some machinery, and the varia- 
tion of the vibration in direction and intensity caused by variation 
in speed of rotating parts of more or less excentricity of mass and 
in different planes of rotation were explained. Different methods 
of balancing and of preventing vibration, were described, and 
a method of securing automatic balance in milling, coal screening, 
and other machinery was shown, 


NEW LUBRICATORS. 


THE accompanying engravings illustrate two different types 
of lubricator lately invented by Mr. Ed. Bourdon. 

Figs. 1 and 2 show in perspective and section a lubricator 
specially adapted for the supply of oil to a distributor, as in 
the diagram, Fig. 3. No mechanical motive power is required, 
the piston being so weighted that a small supply of steam 
will operate it, it being thus kept under control. The steam, 
by acting on the piston P in the column C, forces the oil to 


Fig. 1 





the distributor on the engine, the reservoir R being a source 
of supply. The cylinder is fitted with two sets of cocks. In 
the upper set the screw E puts the cylinder in communication 
with the steam, and the screw N serves to let off the water 
when filling the lubricator. In the bottom set the screw H 
allows the oil to escape, and the screw A allows of the intro- 
duction of the oil from the reservoir when filling the 
lubricator. Screw V permits of the piston being raised by 
means of the handle at the top. A scale is fixed on to the 
piston which is visible by the “sight hole” in front of the 
cylinder, and by which the position of the weight can be 
determined at any moment. The weight and surface of the 
piston are so arranged as to give a pressure of 68 lb. per square 
inch. It is claimed for this lubricator that its action is inde- 
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pendent of variation in steam pressure, and it will be found 
to work equally well under any range. The force behind the 
lubricant is sufficient to overcome impediments which will 
often give trouble with displacement lubricators. 

Fig. 4 is a sight-feed dry glacs lubricator, ‘‘ Tandem ” type, 
so-called because it is composed of two recipients, the lower 
of which contains the oil, the upper forming the condenser 
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and containing the water, the two being connected by con- 


a 
centric pipes for the conveyance of steam and water to the 
top and bottom of the water and oil chambers respectively 

The oi! forced out by the pressure of water and steam flows 
out by the upper cock and falls in the tube filled with steam 


Fig 3 


























and is carried off by the tube to the lower cock where it mixes 
with the steam. The upper cock is fitted with a valve to regu- 
late the flow of oil. The bottom part of the tube is fitted 
with a screw for cleaning purposes, and there is a movable 
plug at the bottom for replacing the 
glass tube. The cup at the top in. 
troduces the oil and water into their 
respective chambers, and facilitates 
the cleaning of the steam-supply 


pipe. 

The oil chamber is furnished with 
two openings—one for emptying, the 
other for letting off the air when fill. 
ing. The lubricator being in direct 
communication with the steam will 
naturally be at a high temperature, 
which has not, however, any detri- 
mental action on the cylinder oil, 
This heat will cause a strong emul- 
sion if one wishes to empty the 
lubricator when it still contains oil; 
in this case it is advisable to le; 
the lubricator cool down a little 
bit before loosening the screws. These 

lubricators are made by Messrs. Hunt and Mitton, of Oozells- 
street North, Birmingham, who are the sole licencees. 








EXPRESS PASSENGER ENGINE, HIGHLAND 
RAILWAY. 

On the 14th of December we published two large drawings 
illustrating the immensely powerful locomotives which Mr. 
D. Jones, the locomotive superintendent of the Highland 
Railway, has designed for working its goods traffic. We have 
much pleasure this week in illustrating the engines of the 
most recent type designed by Mr. Jones for working the 
passenger traffic. We have published a profile of the line, 
which is single, and considering the weight of the trains run 
during the tourist season, we doubt if there is a line in the 
kingdom which demands greater power in its locomotives. 
The engines we illustrate have proved in every way satis- 
factory. The heaviest duty is that of running the up 
express and down limited mail trains, four hours being 
allowed for the 144 miles run. On the up journey out 
of this there are seven starts and stops, and at three of 
them five minutes are allowed to each of these sta- 
tions. On the down journey there are eight starts and 
stops, and at three of the stations they are allowed five 
minutes at each of them. The trains leave Inverness in the 
summer time without a pilot, with twenty to twenty-three 
vehicles, six and eight-wheeled coaches, and rise a short 
bank of 1 in 213 up to Forres, where the Aberdeen portion is 
detached. Then leaving Forres with a pilot, fifteen miles 
are run with sixteen of these heavy vehicles to Dava, 
from thence the engine goes without assistance to 
Kingussie. It then gets assistance for another twenty miles, 
when it is left to work its train alone for the first fifty-one 
miles, and has to encounter a gradient of 1 in 80 with sharp 
S curves and check rails for a distance of two miles. The run 
from Kingussie to Perth, a distance of seventy-one and 
three-quarter miles, is invariably done in one hour and forty- 
five minutes ; five minutes of this is taken by checking tickets 
at Blair Athol, the only stop. 

Similar engines were built at Inverness in 1874, also ten 
by Messrs. Dubs and Co., Glasgow, but with less boiler power, 
and are still doing good work, having had the copper fire-box, 
front tube plate, and tubes renewed, also the coupled and 
tender tires. The old cylinders are still in use, and about 
19in. diameter now; the engine bogie tires are still in good 
order. The mileage for this class of engine since 1874 is 
verging on 800,000; the boiler working pressure still is 1601b. 
per square inch. The other class of locomotive that is built 
at Inverress is similar to that of 1874, except that its coupled 
wheels are only 5ft. 3in. diameter instead of 6ft. 3in. 

In our impression for the 14th of December we were 
enabled by the courtesy of Mr. Jones to publish a detailed 
specification of the goods engines. The passenger engines are 
built to the same specification, only the necessary alterations 
being made in the dimensions, The general particulars of 
the passenger engines are as follow :— 


Cylinders 18in. diameter, 24in. stroke. Tractive force 104 1b. per pound 
of effective cylinder pressure. ; 
Weight on Bogie.. .. .. .. «. +. 15} tons, dia, of wheels, 3ft. in. 
” Driving wheels .. .. .. 15 yy yy » _ Oft. Sin. 

” Trailing wheels .. .. .. 144 5 55 » __—dOft. 3in. 

ae Tender(with coaland water) 31} ,, pe a 3ft. 9in. 
Total weight of engine .. .. .. 
Heatiog surface —tubes 1127 sq. ft. 


” ” fire-box 115 ” 
Fire-grate area .. .. 18°85 ,, 


‘Boiler pressure, 160 Ib. per eq. in. 
Tender contents — 2800 gallons 
water, 4 tons coal. 








Navat ENGINEER APPOINTMENTS.—The following appoiatments 
have been made at the Admiralty :—Fleet engineer: James D. 
Nicholson to the Boadicea, Staff engineer: R. W. Eiwards to 
the Powerful. Chief engineer: H. S. Rashbrook to the Incon- 
stant. Engineers: C. J. James to the Achilles; J. W. Ham 
to the Havock ; and Victor E. Snook to the Hibernia, additional ; 
Alexander Baker to the Surly; John H. Jenkin to the Vivid ; 
Alfred E. Stow to the Torch ; ¢. J. Huddy to the President ; Alfred 
Borner to the Hibernia; and C. W. Bryant to the Ramillies. 
Assistant engineers for temporary service: D. H. Bain, 
Henry 0. Andrews, and H. L. M. Ford to the Ramillies ; and 
G. R. Byles and Arthur L, Butt to the Vulcan. Probationary 
assistant engineers: John Kelly, G. Robertson, G, H. Jeffery, and 





Ivor E. 8. Roberts to the Ramillies, 
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RACK RAIL LOCOMOTIVE, SCHAFBERG RAILWAY 


THE KRAUSS LOCOMOTIVE WORKS, LINZ, ENGINEERS 





a 





A NEW ALPINE RAILWAY—AN AUSTRIAN 
RIGHI. 


We publish this week some views of a new Alpine railway, 


the Schafberg, or, as it is called, the ‘‘ Austrian Righi.” It 
was constructed by Messrs. Stern and Hafferl, engineers, of 
Vienna, who send the following description of the line. 

The railway station of St. Wolfgang, whence the line starts, 
is situated at the village of that name on the Wolfgang or 
Aber See, close to the steamboat landing stage. The railway, 
which is constructed on the Abt cog-wheel system, runs by 
steep gradients to the roaring cataract, Dietlbach, which is 
spanned by a viaduct with three arches, 8 metres in width, 
whence the gradient of 250 per thousand commences, and 
this is maintained, except at stations, &c., right up to the 
top. The total length of the line is 57 kilometres. For the 
first kilometre the line runs through fields and meadows and 
the Dietlbach wilderness up to the southern slope of the 
Schafberg, 2'6 kiloms., and hence to the station Schafbergahn, 
4:1 kiloms. Thence the line further ascends to the limit of 
the forest region, where the last gradient commences by great 
curves, to the high plateau, whence there is a splendid 
panoramic view southwards. Ata height of 5:4 kiloms. the line 
runs through a tunnel 90 metres in length up to the end 
terminus, the Schafbergspitze, at 5:7 kiloms. The point of 
the peak with the hotel is situated 60 metres higher, and is 
reached by a footpath. The panorama from the Schafberg is 
much like that of the Righi, presenting to view about a dozen 
rugged and lofty peaks in the foreground, with a grand, 
impressive scenery around and the beautiful Wolfgang See 
below. The work of constructing the railway was commenced 
by the entrepreneurs, Messrs. Stern and Hafferl, in May, 1892, 
and completed in July, 1893, but in the winter months the 
work could only be carried on with half shifts. Most of the 
workmen were Italians, who proved very trustworthy and con- 
scientious. To give an idea of the blasting operations neces- 
sitated in the construction of the line, it may be mentioned 
that twenty-five tons of dynamite and five tons of other 
explosives were consumed in the same. All the material for 
the line, provisions for the workmen, &c., were carried up on 
mules. The railway is the highest Alpine railway in Austria, 
the height of the summit of the Schafberg Mountain being 
5138ft. We are.indebted to the contractors, Messrs. Stern 
and Hafferl, for the photographs from which our illustrations 
have been made. The engines were manufactured by the 
Krauss Locomotive Works at Linz, on the Danube, and the 
cars by the Weitzer Wagon Company, of Graz. The former 
are capable of hauling fourteen tons, with a boiler pres- 
sure of 180]b. The brakes are of the Hardy type. The 
cars are intercommunicating. 

Fig. 1, page 98, shows the engine and train; Fig. 2 is a 
view of the lake and village from the railway; Fig. 3 is the 
hotel on the summit; Fig. 4 is a view of the line on the scarp 
of the mountain ; Fig. 5 is the lower station; Fig. 6 shows 
one of the heavy rock cuttings on a curve. 








STEAM PIPE SAFETY VALVE. 


Tur accompanying engraving illustrates a valve invented and 
patented by Mr. J. Batey, of Heytesbury-street, Dublin, to 
prevent the outrush of steam and loss of life which take place 
when a steam pipe bursts in an engine-room. The principle 
involved is that so long as the steam flows at a moderate 
speed the valve will remain open. Ifa pipe bursts the violent 
outrush closes the valve on the boiler at once, The valve is 
connected as close to boiler as possible and steam turned on, 
filling every part of it with steam of equal pressure, and as 
the valves are equal areas there can be no movement as the 
steam fills the space below the small valve—on the top—or 
between the heads of the double-headed valve and on the top; 
in this position every part is in equilibrium, and the weight 
of the valves keeps them down. In this position there is a 
full straight way from the inlet to the outlet side of the valve, 
and as the opening through the valve is arranged to be equal 
in area tothe pipe, there cannot be any obstruction. 
Should a pipe burst, or any. other accident occur, to | 
suddenly release the steam and permit it to flow into the | 
atmosphere, all the conditions are changed. This release of | 
steam reduces the pressure above the small valve, which | 
closes by the superior pressure of the entrapped steam. This | 











steam then expanding closes or pushes up the double-headed 
valve because the pressure is also reduced above the top head, 
and as the orifice on the outlet side closes, the 
steam from the boiler banks up against the inlet 
side, thereby increasing the pressure until the small 
valve becomes unseated; then the full boiler pressure 
completes the closing of the outlet, and the valve 
being shut off completely from the pipe, no steam can pass. 
The action of the valve is very rapid, but the extension on the 
top head of the valve and the recess in the top cover act as a 
dashpot, plunger and cylinder, in which a portion of the 
enclosed steam or vapour is entrapped, ouly escaping by 
reason of the loseness of fit or through a groove cut in either 
length of cylinder or plunger; consequently the action of 
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shutting off is accomplished without shock or noise. No 
spring is used. The valve has been carefully tried under 
yarious conditions and found to work properly. 








TRADE ANNOUNCEMENTS.—The name of the firm of F. E. Baron 
and Co,, Hampton Wick Ironworks, Kingston-on-Thames, has been 
altered to ‘‘ The Keybar Engineering Company, Limited,” and in 
future this business will be carried on under that name and 
style.—The Liihrig Coal and Ore-dressing Appliances, Limited, has 
secured a contract for a coal-washing plant for the Alloa Coal 
Company. The Liihrig Company has just completed a washing 
plant at Gilbertfield Colliery for the Cambuslang Coal Company. 

RarLway Mar or Inpia, — We have received a copy of the 
Indian Engineer Map of India, showing the railways, canals, 
irrigation works, navigable rivers, &c., at present existing in that 
country. These are plainly and distinctly coloured, and the 
different gauges of the railways are distinguished by the thickness 
of the strong black lines indicating them, double lines being also 
marked. Railways under construction and those proposed are shown 
by dotted lines, varying in thickness and in width according to 
gauge. By omitting the mountains and hills and the names of all 
except the towns of considerable size, the mass of confusing detail 
is avoided which obscures all large scale maps hitherto published. 
This is, as far as we know, the only map of the kind showing the 
great strides made by civil engineers in the past, what they are 
doing at present and probably will do in the future, each of the 
three being clearly shown by distinctive delineations. The map is 
handsomely mounted, and should be most valuable for reference, 
and to those who are closely concerned with Indian railway 
schemes it must become a sine qud non. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘or the opinions gy our 
correspondents.) 


THE THEORY OF THE STEAM ENGINE. 


Sir,—In continuation of my last letter I pen the following with 
a view to show how Rankine’s formula for the relation between the 


pressure and volume of saturated steam, p olf = C, may be 
obtained. 


Let the annexed diagram be the ordinary pressure-volume dia- 





gram. Let O H = 14°7 lb. per square inch ; O M = 150 lb. per 
square inch. Let H A repre- 

hd Be o sent the volume (z}.; cub. ft.) 

"T TT of a pound of water at 32 deg. 


K Fah., and pressure 147 Ib. 
| per square inch. Let MB 

\ represent the volume of 1 lb. 
of water when adiabatically 
compressed by 21,600 Ib. 
Hence A B will approximately 
represent a portion of an 
adiabatic, and also approxi- 
mately a portion of the iso- 
\ thermal 32 deg. Fah. Let 
AF represent the expansion 
under one atmosphere of pres- 
| sure while the temperature 
rises from 32 deg. to 212 deg. 











H E Fah., and BC the expansion 
| A F | under 150 lb. per square inch 
#4 _ of pressure from 32 deg. to 
} Q NX 358deg. Fah. Let FE repre- 


J : sent the expansion while the 
water is evaporating at 212 deg. Fah., and under one atmosphere 
of pressure (14°7 lb. per square inch), and B C the expansion while 
the water is evaporating at 358 deg. Fah. and pressure 150 lb. per 
square inch. And let E D represent a portion of the dry-saturated 
steam line. 

Then A will represent the state of the pound of water at 32 deg. 
Fah, and one atmosphere ; B the state at 32 deg. Fah. and ten 
atmospheres (150 lb. per square inch); F the state at 212 deg. Fah. 
and one atmosphere ; C the state at 358 deg. Fah. and ten atmo- 
spheres ; E the state of dry saturated steam at 212 deg. Fah.; and 
D the state of dry saturated steam at 358 deg. Fah. 

Then putting ¢ for intrinsic energy we shall have 
ep — a = (ep — ea) + (ec — ep) + (ep — €c ) 

= (heat added in changing from state A to state B — ex- 
ternal work of expansion from A to B) 
+ (heat added in passing from B to C — work of expan- 
sion from B to) + (heat added in passing from C 
to D — work of expansion from C to D 
0 — 0} + [(358 deg. — 32) — 0] + [864 — 82] 
= 1108 B.T.U. 

Here I have assumed the heat added between A and B to be 0, 
because A B is an adiabatic ; and the external work done from A 
to B and from B to C to be each = 0, being both very small. 


Again, ep — ¢, = (eg — es ) + (ex — ey ) + (ep — 2 ) 
= [Feat added from A to F — work from A to F] 
[heat added from F to E — work from F to E] 
heat added from Eto D — work from Eto D] 


(212 82) — 0] + [966 — 72] 
( - *9) (358-212) + EN QD] 
180 + 894 - 181+ ENQD 
= 948 +ENQD 
Equating these two expressions for ep — ¢, we get 
943 + EN QD = 1108 
*. ENQD= 1108 — 943 
65 


Now assuming for dry saturated steam p = ¢ «" 


the work from D to E = {2% — (p»)p 
n+1 
or ENQD= 42 “ 
__ 10 
=-— 
ar 0 
165 = - 10 a 
n+l 
n= - 175 
165 
=- 7 nearly 
16 
p= ew 16 
ee? oS = c, a constant. 


It will be observed that I have assumed the quantities of work 
from A to B, BtoC, and AtoF, to be each zero, because H A, 
M B, H F, MC, are all very small. 

It will also be observed that I have taken — ‘9 as the average 
specific heat of dry saturated steam from 212 deg. to 358 deg. 
Fah., derived from — 1°133, — ‘879, and — ‘676, the value of A, 
calculated by Clausius for temperatures 212 deg., 302 deg., and 
292 deg. Fah., from the formula given in my last letter. 

There is a point which will no doubt appear more perplexing 
now than before ; to wit, that a pound of waterin passing from 
212 deg. to 358 deg. Fah. has its ‘‘sensible heat” increased by 
358 — 212 = 146 B.T.U., whereas a pound of dry saturated steam 
in passing from 212 deg. to 358 deg. Fah. appears to have its sen- 
sible heat diminished by ‘9 x (358 — 212) = 131 B.T.U. But 
this is not so, for the real latent heat of the steam has diminished 
by 894 — 782 = 112 B.T.U., which has become sensible heat, and 
the compression from volume 26°36 cubic feet to 3 cubic feet has 
generated in the steam 165 B.T.U., while the steam has had 131 
B.T.U. taken from it during this compression. Hence the pound 
of steam has gained sensible heat of amount 112 + 165 — 131 
= 146 B.T.U. in passing from 212 deg. Fah. to 358 deg. Fah., 
which is the same in amount as the pound of water gained in 
passing through the same range of temperature. 

I thought Mr. Cross would have understood that my last letter 
was only an instalment of my answer to his questions. I hope the 
present one will clear up his difficulties. I beg Mr. Cross’s pardon 
for denying that D. K. Clark had called ‘305 the specific heat of 
saturated steam, I see now that I was wrong. Somuch the worse 
for D. K. Clark’s accuracy, for ‘305 can in no sense be called the 
specific heat of saturated steam. It is the increase per degree of 
rise of temperature of the total heat, sensible and latent, of 
saturated steam, as Clark generally names it. Clark is evidently 
confused about the matter, as most people are, or else he has not 
been sufficiently careful to use correct language. This total heat 
of saturated steam includes two quantities of heat, namely, ¢ — 
32 B.T.U., which raises the temperature of the pound of water 
from 32deg. Fah. to ¢t deg. Fab., and which is supposed to be wholly 


sensible, and 1091°7 — ‘695 (¢— 32), of which nearly IO B.T.U. are 
lost by the water while evaporating in expanding against external 
pressure, and the remainder, 1091-7 -- ‘695 (¢—32) — uae becomes 
what is called “internal latent heat,” because it eeniion in the 
saturated steam in some form or other as yet unknown to scientists. 
The part ?_”, called ‘external latent heat,” has been added to the 


772 
energy of the external body which presses on the water while 


evaporating. The whole 1091-7 — ‘695 (¢~32) is commonly called 
po g 





the latent heat of the pound of saturated vapour, although it is 
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not all in the vapour, because it is all restored while the vapour is 
being compressed into water of temperature ¢ deg. Fah. The total 


heat 
H = (¢ ~ 32) + [1091°7 — *695 (¢ — 32)] 
= 1091:7 + *305 (¢ — 82). 
Hence, of this whole heat, ¢ — 32 is in the steam in the form of 
sensible (or temperature) heat, 1091-7 — °695 (¢ — 32) - = 
is in the steam as what is called ‘‘inéernal latent heat,” and 
P° is not in the steam, but in the external body which resisted 


772 

the expansion of the water during evaporation at temperature ¢, 
bat which the external body will restore to the steam or water if 
the process be reversed, and on that account is counted a part of 
the latent heat of the steam, but if the external body were either 
suddenly annihilated or suddenly removed, this a B,T.U. would 

7 

be permanently lost by the water or steam, which would expand 
with explosive violence from its present volume v to volume 
26°36 cubic feet, or probably a part of it would liquefy during the 
sudden expansion, as the steam in expanding thus suddenly would 
give up a large quantity of its intrinsic energy to the surrounding 
air, probably much larger than would reduce it to saturated steam 
of temperature 212 deg. Fah. 

It will be observed that ‘305 (¢ — 32) is the result of slumping 
together ¢ — 32 units of sensible heat along with — °695 (¢ — 32 
units of latent heat, which is the defect below 1091°7 of the latent 
heat of saturated steam at ‘deg. Fah. In fact, for one degree of 
rise of temperature the pound of steam acquires 1 B.T.U. of 
sensible heat, while at the same time it loses ‘695 B.T.U. of latent 
heat—including both internal and external latent heat. Hence 
‘305 B.T.U. is the excess of the sensible heat the steam gains above 
the latent heat it loses, while its temperature is raised through 
ldeg. Fah. Again, let us consider a pound of saturated steam at 
temperature 358 deg. Fah. being changed gradually into saturated 
steam of temperature 359 deg. Fah. I repeat, that the steam will 
acquire 1 B.T.U. of sensible heat, and will lose ‘695 B.T.U. of 
latent heat. But, consider carefully where this unit of sensible 
heat comes from, and where this ‘695 unit of latent heat goes to. 

A pound of saturated vapour of water at 358 deg. Fah. exists 
under a pressure of 149721b. per ©”, and fills a space of 2 989 
cubic feet, while a pound of saturated vapour of water at 359 deg. 
exists under a pressure of 151°631b. per ©”, and fills a space of 
2°955 cubic feet. Hence, in changing from the former to the 
latter state, it undergoes a compression of 2°989 — 2°955 = 
¢ 149-72 + 15163 _ 


2 


“4 


‘034 cubic feet under an average pressure o 


150 67 1b. per C”. The work done on it by external pressure is, 
therefore, ‘034 x 150°67 x 144 foot-pounds, which generates 


“OBA x 10081 X 144 _ -942 B.T.U. of sensible heat in the steam. 
7 

Moreover, this compression into smaller bulk liberates ‘733 B.T.U. 
of latent heat, which becomes sensible heat in the steam. Hence, 
the pound of steam acquires ‘042 + ‘733 = 1°675 B.T.U. of 
sensible heat, and loses *733 B.T.U. of internal latent heat. Now 
this gain of sensible heat is too great by ‘675 B.T.U. to keep the 
steam in a saturated state at 359 deg. Fah. Hence, in order that 
it may be in the state of saturated steam, ‘675 B.T.U, must be 
taken from it. 

The fact of the matter is that, for every degree Fah. of 
rise of temperature of this pound of matter, whether in the liquid 
form or in the vapour form, or partly in both, it must acquire 
1 B.T.U. of sensible heat by one or more of the ways in which it 
can acquire sensible heat ; namely, by (1) receiving heat from 
without ; (2) by generation of heat within it by work done on it by 
external matter ; (3) by latent heat within it becoming sensible. 
Of course each of these can be worked in the negative direction. 
That is, a body can lose sensible heat by (1) sensible heat being 
given by the body to other bodies; (2) by some of the body’s 
sensible heat being transformed into external work of expansion ; 
(3) by some of the body’s sensible heat becoming latent, or by 
two or more of these modes simultaneously. Or the water’s sensible 
heat may be added to by one or more of these modes, and at the 
same time be diminished by one or more of these modes, 

The science of thermodynamics would be much simplified if 
scientists and others would agree to apply the name specific heat of 
a substance only to the number of thermal units by which the 
sensible heat of unit mass of the substance must be increased by 
whatever method or methods, so as to increase its temperature by 
one degree. Ihave mentioned three methods by which this may 
be done. It may also be done by external or internal friction, or 
= _ conversion of visible kinetic energy into sensible heat in 

e body. 

If such agreement were made, I would make bold to say that 
the specific heat of a substance is always the same, or at least it is 
the same at the same temperature for different units of the 
substance in different states at that temperature. For example, 
it would be the same for steam as for water at the same tempera- 
ture. Rankine countenances such a usage and theory. He speaks 
of the real dynamical specific heat of a substance, and says it is 
invariable—Rankine’s ‘‘Steam Engine,” § 242. I hope I have by 
this shown to Mr. Cross that a pound of steam requires exactly 
the same quantity of sensible heat to keep it at 358 deg. Fah. as a 
pound of water requires, and that, as he shrewdly suspected, the 
true specific heat of steam is the same as that of water of the same 
temperature, But pressure and volume, as far as I can at present 
see, are not concerned in the question. Probably, however, the 
unit of heat which is called the specific heat of water, and which 
is assumed to be entirely sensible, may be partly sensible and 
mays latent, and may therefore be the sum of the true specific 

eat of water and a quantity of heat of small or nearly constant 
value, which becomes latent in the water, while its temperature 
rises one degree. This appears probable from the fact that a 
pound of water requires 1305 units of heat to be added to it to 
raise its temperature from 32deg. to 212deg. Fah., instead of 
180 as we would have expected, and 365 units must be added 
to raise the pound of water from 32 deg. to 392 deg. Fah., instead 
of 360 units as we would have expected, 

This letter is already too long, otherwise I might have answered 
Mr. Cross’s new question ; but I think that when he reads this he 
will not wish me to answer the new one. If he should wish it let 
him say so. PETER ALEXANDER. 

26, Smith-street, Hillhead, Glasgow, January 14th. 


Sir,—Does it not occur to yeur correspondent “T.” that your 
readers, who have made a study of thermodynamics, may be able 
to detect errors in his arithmetic, suchas Mr. Alexander has, I 
understand, pointed out in what I have termed the acrobatic 
arithmetic of Mr. Maurice Cross, To cast any serious doubts on 


the accuracy of the limit of efficiency — i we require a well- 


1. 
considered and closely-reasoned mathematical treatment of the 
matter, and not a reference to supposed data. 
21, Festing-road, Putney, 8.W., 
January 25th, 


HENRY CHERRY, 


LOCOMOTIVES AND TRAINS. 


Sir,—It is obvious from Mr. Stretton’s letters that he flatly 
contradicts himself in some of his remarks, which I will endeavour 
to justify by a quotation or two from them. In the first place he 
says, ‘* That the directors of the various railways in England place 
watchers behind the hedges, in order to detect their drivers 
running at a speed of over sixty mijes’an hour.” Your leading 
article on this absurd statement, together with Mr. Stretton’s 
reply thereon, are fresh in the memory of your readers, and I 
challenge him to give the name of any railway in Eogland where 


| this is in force, 


As I have before said, this is not the case with 
the various running departments of the railways in England that I 
am acquainted with. 

He says ‘‘that he never stated anything about a general order for a 
sixty-mile an hour limit.” True: but did not his letter lead those 
who understand the working of railways in their respective depart- 
ments, to infer that if these said watchers, for i , SAW a 
driver running at a greater — than sixty miles an hour, they 
would report the case to the head of their department, as in duty 
bound, who would then take action in the matter to prevent its 
recurrence, 

He then admits ‘‘that no direct order of that kind exists, or 
ever has been thought about.” Then, Sir, I would now ask him 
what are we to infer from his former statement ; which I trust he 
will explain more fully, seeing from his point of view we entirely 
misunderstand the position of engine drivers ! 

Again ‘‘ that Rule 270 is in force to the effect that they must not 
run at a higher speed than booked.” For the benefit of your 
readers who may be unacquainted with this rule I will quote it, 
e.g., ‘* The engine driver must regulate the running of his engine 
as accurately as practicable, according to the working timetable, so 
as to avoid extreme speed or loss of time. He must on noaccount 
when working a passenger train leave any station at which he has 
stopped before the time specified in the timetable.” The main 
question to me in this rule is what speed would the various railway 
directors in England call extreme speed’ This your readers, no 
doubt, would differ upon, and I would ask them if a driver is not 
to a certain extent obeying this rule as it now exists if he finds he 
is losing time between certain stations, say, to Reading on therun 
from Paddington to Swindon, by running at a greater speed than 
his actual booked time from there to Swindon to avoid loss of time 
as far as practicable in the 87 minutes allowed him for the run. 

‘*That unless they run on of the line at 70 to 75 miles 
an hour they cannot keep time.” This isanother of Mr. Stretton’s 
statements, for I maintain, and so would the drivers, that they can 
do so, provided the driver was allowed to consume a fair amount of 
coal in comparison with the load drawn, but so long as the existing 

remiums for coal-saving remain in force—of which, no doubt, Mr. 
Rtretton is aware—you will — find a driver keeping his booked 
time when he has anything of aload on. If Mr. Stretton would 
only bring this matter under notice, he would carn their everlast- 
ing gratitude, and would be benefiting them much more than he 
is doing now at the request probably of one or two of the express 
drivers on the Midland with whom he is familiar. 

‘‘That the references to actual speeds run do not in the 
least bear upon this question of booked time.” If he had read my 
log carefully, he would have seen that I gave the booked time and 
the actual working time, and that on the whole of the run from 
Paddington to Plymouth—North Road—with three exceptions, 
e.g., Swindon to Bath, Highbridge to Bridgewater, and Newton 
Abbott to Totness—the time taken was always over the booked 
time. If the train had kept her booked time, how much more coal 
would have been burnt than was done by the loss of time’ This, Sir, 
is the gravamen of my complaint re the existing state of coal 
premiums to drivers who burn the less coal in clause 5, on which 
probably Mr. Stretton would kindly inform us, as at present I 
know for a fact the express drivers on the Great Western Railway 
throvgh the heavy summer traffic last year averaged 50 cwt. to 
60 cwt. on the trip to Bristol and back, with a loss of time from 
ten to fifteen minutes each way. WwW. 8. \ 

Paddington, January 28th, 











Sir,—In reply to your correspondents, I have arrived at my 
view concerning the new North-Eastern engines in much the same 
way, I suppose, as anyone else not officially connected with the 
company would have done, by watching their performances for 
myself, exchanging correspondence with other people similarly 
interested in the matter, perusing the technical press, and so on, 
and if there is any royal road to the obtaining of information short 
of being actually in the service of the company, I shall be delighted 
indeed to hear of it. 

A few days ago, in accordance with a custom whicb does not 
find its way into Bradshaw, the up Scotch express was being run 
in duplicate between Newcastle and York. The front relief 

rtion, consisting of ten coaches, was drawn by a big engine, 
dated 1894 ; the main train, some forty per cent. heavier, I saw 
arrive at York in charge of an engine whose date carries us back 
almost to the Franco-German war. 

Considering that both these engines had to cover the same ground 
within a few minutes of one another, it would perhaps have 
seemed more logical to reserve the larger one for the heavier 
train ; but however that may be, the fact of their being sent out 
in this order seems to me to show—pace Mr. McDonald—that for 
the southern section, at any rate, the company are well satisfied 
that their old engines are still equal to working their most im- 
portant train on one of the nastiest days of an Eoglish winter. 

I think a reply to the following questions would elucidate matters 
considerably :—(1) The prices of materials, wages, Xc., fluctuate 
from year to year; but making the fairest possible estimate, does 
it not cost more to build an engine of the latest type than it 
did to build one of the Fletcher or Tennant pattern’ (2) If so, 
have the modern engines in the comparatively short period they 
have been at work shown themselves likely to save in fuel, oil, 
repairs, or in any other way, sufficient to pay, say, 4 per cent. on 
their extra first cost, and to clear the extra permanent way 
expenses which must be entailed by their increased weight ’ 
(3) Has the adoption of the modern engine given a really better 
grip on the traffic in such matters as losing time on the road, or 
the abolition of piloting ’ 

At present it is my impression that these questions can not be 
answered in favour of the new engines; on the contrary, being 
proved, it will give me the greatest pleasure in the world to 
renounce my heresy at once. 

As to the Great Western engines, I shall be happy to leave the 
case as Mr, Caldecott puts it, for he practically concedes the point 
which I have so long been arguing, viz, that though, to use my 
former expression, the big engine is generally the right thing in 
the right place, it is by no means an absolute rule that the intro- 
duction of bigger engines necessarily implies a reduction of 
expenses. Years ago, when it was the policy of this company to 
drive all their passengers into one or two long trains, loads equal 
to eighteen, twenty, or even more coaches were constantly taken 
on such trains as the old 4.5 p.m. from Oxford by the 7ft. singles, 
so that prior to 1891 there can hardly have been any doubt as to 
their ability to deal with any work that was likely to be offered to 
them. In that year the big engines come upon the scene, They 
soon acquire a doubtful reputation; a bad accident occurs in the 
Box Tunnel, and it becomes evident that either the engines or 
the track must be reconstructed. Does this — economy ? 

\ . B. THOMPSON, 

Devonshire Ciub, St. James’s, London, 8. W., 

January 29th, 


LABOUR AND LUXURY, 


Sin,—May I ask your correspondent Mr. Phipson for an explana- 
tion of the curious proposition advanced in his letter, on the 
authority of Mr. Fliirscheim. Iam quite at a loss to see what the 
purchase and sale of land have to do with the prosperity or the 
reverse of a nation more than the purchase and sale of pig iron. 

An engineer by hard work accumulates £50,000 towards the 
close of his life ; he buys an estate and goes to live on it, retiring 
from business. How does this, according to Mr. Phipson, affect 
prosperity ? 

It seems to me that the owner of the Jand who sells it spends 
the money, instead of the engineer who got it together. Wherein 
is the politico-economical difference? The land being limited in 
quantity, only a certain sum can be invested init. It is therefore 
impussible that all the wealth of the country could be ‘‘locked up” 





in it, 





—<—_—= 


But apart from all this, we may say that in this count i 
at any given moment a certain quantity of money and 4 = 
quantity of land. How is it possible for any interchange of owner 
ship to affect the part played by either the land or the mone ? 
Of course, I say nothing about the personal characteristics of the 
purchaser and seller, because they may count both ways, and are 
not at all included, as I understand Mr. Phipson, in his argument 
which seems to be that large sums are now diverted from trade to bs 
invested in land. The simple answer is, it seems to me, that as 
land is a fixed quantity and has greatly fallen in value, mone 
cannot be diverted from trade to be locked up to any appreciable 
increased extent now as compared with half a century ago, and 
that, furthermore, all this talk about ‘‘locking-up money” refers 
to the individual alone. What does Mr. Phipson suppose is done 
with the purchase money of an estate! It cannot go to purchase 
more land without again releasing an equivalent sum, 

I fancy Mr. Phipson has been led away by the specious words of 
his German authority, and has not thought the question out for 
himself. Perhaps, leaving generalities, he will favour us by 
applying his principles to a definite case, such as that I have just 
stated, 

I venture to commend the existing conditions of American gold 
finance to the attention of ‘‘W. A. 8. B.,” who seems to doubt 
the influence of that metal on the prosperity of nations, 

January 27th. Care. Court, 


Str,—Your correspondent ‘‘ H. L.” need go no further than 
Lord Farrer’s address to the Statistical Society, already cited by 
“Y, X.,” who has I hope by now read the full text in the Jowrna/ 
of the society, to discover that the superior stability of silver is by 
no means incontrovertibly established. The fact that in the com. 
pilation of the index number, the greatest of all values, that of 
labour, cannot be taken into account, would alone throw suspicion 
upon this particular inference. However that may be, I had not 
the rivalry between the two metals in view when I wrote, for 
during the discussion we have strayed from one to the othera good 
deal ; the sum originally in dispute was 19s. 6d., presumably not 
gold. My point was, that the long period fluctuations in the 
value of the precious metals could not be the cause of the much 
shorter period and often local ups and downs of trade. Unfortu- 
nately in aiming at brevity, I gave a challenge to bimetallism, 
which was far from my desire. 

May Iask ‘‘ Y. X.” to supplement his last letter by defining the 
term ‘‘employment,” so as to distinguish it from ‘‘ work” and 
labour.” ‘“ Best” I fear isa lapse into ethics or sociology ; indeed, 
have we not Lord Farrer’s authority for saying that no practical 
question can be answered without some such alloy. W. A. 5S, B, 

London, January 29th, 


STRESSES IN A POLYGONAL TRUSS. 

Sirn,—I see that you have my note of the 15th inst. on this su»- 
ject in your issue of last week, and am much obliged for your 
remarks onit. I am, however, very sorry that you show the dig- 
gram and stresses in the form you have done, The figures that 
you have given are in some cases stresses and in others only the 
dimensions of the members of the booms ; and you nowhere give 
the maximum stresses in the booms. The result is confusing, 
misleading, and utterly useless as an example of a complete set of 
stresses with every jointof the truss in equilibrium, for which my 
diagram and figures were intended. 

I think you, perhaps, misunderstand me in regard to the 
*‘graphic method” or ‘reciprocal diagrams.” I am, of course, 
well acquainted with the advantages cf these plans of ascertaining 
the amounts of stresses in the various members of a truss where 
they can be applied ; but where their use necessitates the omission 
from the calculations of what you describe as ‘‘ redundant ” mem- 
bers, and takes no notice of their influence on the stresses in those 
members whicn are consitiered, then I think the system is im- 
perfect. Girders have been, and constantly are being, made with 
these ‘‘redundant” members,” which cause variations in the 
stresses in other parts of the truss, and it appears to me that that 
system only can be considered complete and satisfactory which 
deals with all the members as they exist, and does not necessitate 
the assumption that any of them are absent. 

I sent you a complete set of stresses for the truss and loads 
named in your answer to ‘‘D. W. M.,” and am surprised that you 
should think it arbitrary of me to consider them correct, It is one 
of the fundamental principles in these calculations that stresses 
exerted on any point of the truss should produce a condition of 
equilibrium at that point. Had my figures on my diagram, No. 2, 
appeared in your paper, it would have been seen that I had 
attained this result. It is on this ground that my figures are 
right, and until another set of stresses is produced, giving equili- 
brium at all the points, and taking into account all the members <f 
the truss, I think I am justified in saying that they ‘‘must be 
taken as correct,” even if it is ‘‘to the disparagement and assumed 
inaccuracy of other methods,” 

I gather that you do not consider the differences between my 
stresses and those obtained by the graphic method are —_ 
in the booms, nor in some of the bars of the web. The following 
are some of these stresses :— 

My method. Graphic method. 
Top flange near centre .. .. 104°40 .. +  .. 
i) Pee ee 18°75 
Diagopals ‘“‘d” and ‘“h” 4°75 
These differences are surely appreciable ’ 
14, Grange-road, Haling, W., 
January 28th, 

[We regret that in adapting the diagram and calculations of our 
correspondent to the requirements of our limited space, we should 
unintentionally have omitted some figures necessary to the full 
explanation of them. We do not think, however, that their 
omission will mislead or confuse any one, If our correspondent 
would send us in—perbaps a tabulated form —the stresses he 
desires to be known, we shall be very happy to publish them. 
A difference of about three tons in a hundred is not a very wide 
discrepancy between two independent methods.—Ep, E.} 


25 
10 
CHARLES LEAN, 


BOILER ACCIDENTS, 

Sin,—The lamentable accident that occurred on board of the 
s.s. Ambriz, at Liverpool, on the 17th inst., when one lad was 
scalded to death and two other lads were scalded severely, shows 
the grave responsibility that steamship owners and superintendents 
incur by allowing persons to enter a boiler when it is adjacent 
to another boiler containing steam, and connected in the ordinary 
manner by a feed pipe and non-return check valve. It was for- 
merly the custom in most steamers to work cargoes with steam 
from a donkey boiler, which had no connection with the main 
boilers, It was then quite safe to clean or repair the main boilers. 
But now, owing to the chronic complaint of the stevedores for 
more steam to drive the winches, donkey boilers are in a large 
measure discarded as being too small for the work required. ‘The 
consequence is that one of the main boilers is used for this pur- 
pose, while the other boilers are being cleaned. Thus the danger 
of accidents through the failure of a check valve is daily increasing, 
as the practice is now becoming more general to fit out steamers 
without donkey boilers at all, the owner depending upon steam 
from the main boiler to work cargo while in port. : 

At the coroner’s inquest the chief engineer of the Ambriz stated 
that he had oatmeal the check valve six weeks previous to the 
accident, It was then all right; and the coroner’s remark that 
it ought to have been examined oftener was most injudicious and 
uncalled for, as the valve might have been examined the day 
before the accident, and found without a visible flaw. Whether 
the valve broke by being screwed too tightly down on to its seat 
or by ordinary wear, is unknown ; but asa similar accident might 
happen to any boiler when working under similar conditions, tke 
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‘. and danger should and could be avoided, by disconnecting 
> boiler under steam from the others, by means of blind flanges 
. “oth the main and donkey feed pipes. BLIND FLANGE, 
*"riverpool, January 25th. 
j EXHAUST FROM GAS ENGINES, 

gin,—Noting a letter, signed ‘‘ Onlooker,” in your last issue, 
oar first impression was not to reply to an anonymous communica- 
tion ; however, as not doing so might give a false impression to 
others, we beg to ask you to kindly insert this. 

‘An extract from Mr. Atkinson’s paper reads thus: — ‘The 
energy stored up in this cylinder, full of hot gases, is utilised in 
atting in motion a long column of exhaust gases in the exhaust 
P .e, Therefore, when the piston commences to slow down after 
the middle of the exhaust stroke, the column of gases being in 
motion causes & reduction of pressure in the cylinder, the reduction 
being accentuated during the time the crank is passing from the 

sition D to the position B, when there is a partial vacuum in the 





cylinder. Fig. 1, plate 6, illustrates a weak spring diagram, so 
as to show the exhaust and suction lines clearly.” Perhaps you 
would be good enough to reproduce this diagram, 
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Now, Sir, this paper was read for engineers, and I have no doubt 
you are well aware that Manchester engineers are eminently 
practical. There is a period of wave-like oscillation shown in the 
diagram in this instance, corresponding to the maximum speed of 
the piston. The exhaust line rises above the atmospheric line at 
this time, but had the first blast of the exhaust not set the 
exhaust gases in motion, this period would have been much higher. 
As the piston slows down the pressure falls below the atmospheric 
pressure, due to the momentum stored up in the exhaust column, 
and causes a partial vacuum of 24 lb. just at the time the scaveng- 
ing action is required. This diagram is not an imaginary one, and 
it was not necessary to add anything more to the paper to enable 
it to be understood by engineers. 

We are very well pieased with our ‘‘mare’s nest,” and quite con- 
tent, as it enables us to run a moderate siz2d gas engine for 164 
cubic feet of Openshaw gas per brake horse-power per hour. Can 
“ Onlooker ” show a similar result with any engine without the use 
of oar patent ’ CrOssLEY BroTHErs, LIMITED, 

Openshaw, Manchester, January 24th. 





Sin,—‘‘ Onlooker’s” letter appears to deserve a more detailed 
and specific reply than that offered by ‘‘ Bib Cock,” who is some- 
what too brief, and possibly takes things for granted too much, 
Perhaps he will be good enough to explain more fully the 
“packing” action to which he refers, 

If Mr. Atkinson will kindly produce an indicator diagram taken 
with a low-pressure spring, showing exactly what pressures, posi- 
tive or negative, exist in the cylinder during the scavenging period, 
it would effectively settle the question as to practice, and 1 am 
inclined to think it would prove to ‘‘Onlooker” the necessity of 
finding a fresh theory or mending his present one. 


January 30th, ENQUIRER, 





TRACTION ENGINES. 
$1n,—I enclose you copy of a letter which I have received from 
a firm who have had some experience with my wheels. Unfortu- 
nately these wheels were supplied by a firm to whom I had granted a 
licence to make my wheels. The firm do not seem to have taken 
the slightest interest by giving the users, or—writing me—asking 
me to give the user, instructions how to attend to the wheels, and 
it is only within this very few days that I have learned that there 
was a pair of my wheels in the Dudley district. You will see 
from the letter what the firm think of my wheels, and the action 
of the Warwickshire County Council. 
You are at liberty to make whatever use you may think proper 
of the letters, Thanking you for past favours. 
Isaac W, BouLron. 
Crown Boiler Works 
Netherton, near Dudley, 
January 22nd, 1895. 


Copy.] 


Mr. Isaac W. Boulton, 

Ashton-under-Lyne. 
Dear Sir,—In reply to your letter of 19th inst., in reference to 
“ Boulton” wheels on our traction engine, we may say there is a great 
deal of trouble to keep the blocks in proper order, but this is entirely 
not worth consideration in comparison with the advantages they possess 
over the ordinary wheels. We are quite sure that our 8-h.p. Fowler's 
empound engine, fitted with your wheels, will do as much work on 
paved--stones— streets as two will do with the ordinary wheels. We are 
sorry to say that we do not use the wheels very often now, as we were 
compelled some two years ago to obtain a licence for Warwickshire, and 
this County Council would not grant a licence unless the wheels were 
built strictly in accordance with the Act of Parliament ; the consequence 
is that we had to obtain a pair of ordinary wheels but we have no doubt, 
in a short time to come, all such ridiculous obstacles as the above will be 
removed, and we shall then see more of your wheels in use, as every 
County Surveyor who has seen our engine at work with your wheels 
has admitted they are far less likely to damage the roads than the old 
wheels. We may add that w now have to use our winding rope with 

25-ton loads, where we could take 35-ton loads with your wheels. 

Yours faithfully, 


(Signed) H. anp T. Danks, Limitep. 





THE CONTRACT FOR PORTSMOUTH NEW DOCKS 14 AnD 15. 

Sin,—Referring to your paragraphs in THE ENGINEER and other 
papers, I beg to state that the difficulties in connection with the 
cofferdam at entrance to No. 15 Dock were fully appreciated, 
before it was commenced, by the Admiralty and myself. 

The order to proceed with the dam was only received on 11th of 
July, 1894, after which date | had to obtain about 50,000 cubic 
feet of sawn timber of long lengths and large scantling. The 
pumping out to the bottom of the enclosed area was not attempted 
until the 18th January, 1895 ; the water has not since risen, and 
the pump is only required to be used at intervals, 

The fact that the dam is now completed shows that the difficulties 
connected with this work have not been greater than were antici- 
pated, taking into consideration the magnitude of the work and 
heavy pressure of 36ft. of water dealt with. JOHN PRICE, 

15, Great George-street, Westminster, S.W., 

January 29th. 





ELECTRICAL DRILLING MACHINES AT DEVONPORT DOCKYARD, 

Sir,—I notice on page 76 of your issue of 25th instant a para- 
graph referring to the use of electric drilling machines in the con- 
struction of H.M.S. Talodot, but drawing some extraordinary 
inferences as to imaginary effects likely to be produced on the 
hull or structure so drilled. The machines in question are my 
patent electrical drillers, with electro magnets for holding on the 
machine in its work, and therefore I have some interest in the 
paragraph referred to. 

It might be enough to state that these machines of mine have 
been successfully used in the construction of H.M.S. Endymion, 
Royal Sovereign, Gibraltar and others, the Japanese Matsushima, 
and several other foreign war vessels, without the production of 
any such magnetic effect on the ships as is hinted at in your para- 
graph. But in addition to these facts, I should like to say that 
the effect foreshadowed in the paragraph—whether we understand 
the writer to mean that the entire hull is made into a huge magnet, 
which would of course interfere with the magnets of all the com- 
passes, or that some residual magnetism is leftin the plates of the 
hull, or rather in portions of the plates, which might affect an in- 
dividual compass needle if placed in the vicinity of that magnestised 
-s entirely illusory, and could not possibly be produced 

y the action of any such machine. 
The area embraced by the holding magnets is only a fractional 





part of the surface of any one plate, and in the course of | made by THE ENGINEER one looks for a definite basis, As the - 


drilling a number of holes, the magnet poles are so often | 
reversed in position relatively to one another, that any magnetic 
effect produced in a plate or part of a plate whilst a hole 
is being drilled is effectually dissipated and destroyed long before 
the work on that plate is completed. Moreover, it is extremely 
difficult to magnetise permanently by contact anything but the 
hardest of steel, and neither ships of war nor any other ships are 
built of such material. It may be suitable for razors or surgical 
instruments, but is decidedly not suitable for ships’ plates and 
bars. Unless your paragraph was “ wrote sarkastik,” I think it is 
possible that another smile might be caused by the magnetic candle 
scare in a new form. FRED, JNO. Rowan, 

Glasgow, January 30th, 

|Our correspondent is perfectly right, especially in his concluding 
conjecture, 
Admiralty having objected to the magnetic candles in one case, | 
and approved of the electro-magnetic drills in the other, stultify 
themselves, as it is obvious that if they were right in the one 
case they were wrong in the other.—Ep. E.] 





THE PORTLAND CEMENT INDUSTRY. 

Sin,—At atime when the interests of the above industry are 
being discussed in the technical press, you will perhaps allow me 
a little space to direct attention to an aspect of the subject which 
does not seem to have received the attention which it merits. 

In nearly all chemical industries, or industries in which chemical | 
change plays an important part, the recovery of what are called | 
‘‘ waste” products is being effected with increasing completeness. | 
It seems difficult to explain why this law of industrial evolution | 
is not more in evidence in cement manufacture. The carbonic 
acid at present allowed to go to waste has a value, in round num- 
bers, of twenty times that of the cement produced. Compressed | 
carbonic acid is now sold in large quantities, the price being about 
3d. per Ib, If we go a little into the figures the case becomes 
very striking. We will take the finished cement at, say, 203. per 
ton, and the carbonic acid at 3d, perlb. From the latter figure I 
will deduct 4d. per lb. for purification and compression. From ten 
tons of the materials used we 
get five tons finished cement 
at 203., £5; four tons of car- 
bonic acid, ready for delivery, 
at 2hd. per lb., £93 63. 8d.; 
value of products from ten 
tons of raw material, £28 
63. 8d. 

An aérated water manufac- 
tory of very moderate extent 
will consume carbonic acid to 
the value of about £300 
annually, When we consider 
the enormous number of such 
works throughout the country, 
we can form some idea of the 
possible outlets for carbonic 
acid in avrated waters alone. 
Then there is refrigeration, 
and many other mechanical 
and chemical applications. 
Increasing knowledge on the 
part of the public will cause 
them to demand ice produced 
artificially from well-known 
water, in place of natural ice 
sometimes obtained from ponds, &c., of dangerous or disgusting 
composition. 

The recovery of bye-products has been successfully carried out, 
in many instances where the relative value of the main and the | 
bye-product has been a very small fraction of that in the case of 
cement and carbonic acid, and the technical difficulties in the latter 
case certainly seem no greater than those already successfully over- 
come in other cases. The evolution of the carbonic acid from the 
kilns—unmixed with air—is a matter of hanical arrang t. 
The more thoroughly the materials had been mixed, the easier 
would be the evolution of the gas ; and the very thorough inter- 
mixing would of course greatly tend towards improving the quality 
of the cement produced. James Morris, 

Rochester, January 29th. Analytical Chemist. 
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ENGINES FOR ELECTRIC LIGHTING. 

Sir,—As a maker of high-speed engines for electric lighting I can 
take no exception to the unfavourable opinion you express upon 
them in comparison with slow-speed engines beyond remarking | 
that if ‘‘ the electricians who like the large, slow-running engine are 
at least as numerous as those who prefer high-speed engines,” they 
do not seem to adequately back their opinions by their orders. At 
least, I know of one firm of high-speed engine makers whoin 1894 had 
orders to the extent of 11,205-horse power for central stations in | 
Great Britain, where the electricians had had previous experience 
of the same high-speed engines to the extent of 18,626-horse power, 
and who in the same year had also orders for further 3710-horse | 
power for British lighting stations either newly planned or hitherto 
working with other engines. I doubt if the electrical engineers of 
English lighting stations backed their love for ‘‘large, slow- 
running engines ” by ordering 14,915-horse power of that species in 
the year 1894. 

Bat this is by the way: it is only a judge’s reasons which may be 
attacked, not his decision. Fortunately, you leave no doubt that 
one of your reasons is the belief that high-speed engines break 
down more frequently or more seriously than low-speed engines, 
and you practically quote a specific instance, saying that Mr. 
Crompton ‘‘ will remember one case in which nearly all the 
various high-speed engines in a great installation gave out one 
after the other, and in the end all the work devolved upon certain 
slow-speed engines,” 

I do not wish to arrogate to the Willans engine a higher position 
than friends and foes alike will give it, but with the exception of 
one station worked by Westinghouse engines, I do not think there 
is any ‘great installation” in this country worked mainly by high- 
speed engines other than the Willans engines, and if any such 
incident has ever occurred in which Willans engines were con- 
cerned, and germane to the question at issue, I should like to | 
hear about it. To the best of my knowledge there is but one 
large installation—at Manchester-square—in which there have 
been successive breakdowns of Willans engines of any serious 
kind, but the troubles there were of such a nature, and due to | 
such causes, that they throw no light upon the question of high 
speed v. low speed. I feel sure, therefore, you must have some- 
thing else in view. If, on the other hand, the reference is to 
other than Willans engines, then it seems to me that the term | 
‘*high-speed” is not employed quite a 

There is a class of semi-high-speed double-acting engines which, 
in the opinion of many, exemplify nothing so much as the | 
unwisdom of high speed when not combined with single-action 
and ‘‘constant thrust ;’ but if the reference is to these it is prac- 
tically misleading. I am aware that there isalso another make of | 
really high-speed double-acting evgines—that is, engines which 
have adopted the speeds, or near.y the speeds, of the Willaps 


engines, and which, if employed on a sufficiently large scale, will | 


fairly try the question of single-action v. double-action, but the use 
of these in central stations is recent, and I feel sure there hare 
been no such breakdowns with them as your statement refers to. 
Vague and irresponsible charges that Willans engines are mcre 
subject to accidents and require more repairs than other engines 
are frequently made, but, as a rule, not over a signature, ard they | 
more usually take the comparatively safe form of prophecy—if 
they do not breakdown now they will some day. The evidence is | 
overwhelming that the cost of repairs is, under ordinary central 
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matter is one of public interest, will you say what ‘‘ great instal- 
lation” and what class of engine is referred to ? 
Thames Ditton, January 29th. Mark Rosinson, 


{Our remarks did not refer to the Willans engine.—Ep. E.] 








AND MARSDEN RECORDER. 


Ty the vast majority of inquiries into the causes of collisions 
at sea or in harbour there has been a conflict of evidence 
between the officers on deck and those on dnty below, a3 to 
either the nature or the duration in force of, or the time at 


The summing-up of the whole business is that the | which certain orders had been transmitted from the bridge. 


The natural result of this has always been the one thing, 
namely, the impossibility of getting at the truth. We do not 
mean to say that in all cases there has been wanton lying—but 
we do mean to say that it would be very difficult for the most 
conscientious and scrupulous on both sides to agree on such 
a matter. Take a case where there is a man above and 
another below, each conscientiously jotting down the orders 
with their times, as they are delivered, on a slate, the clocks 
working together exactly—unheard-of conditions—-we doubt 
if in ninety-nine cases out of a hundred in actual every-day 
practice, the two tables thus compiled would correspond. 
This disagreement having been hitherto so fruitful a source 
of puzzledom and bewilderment in marine inquiry cases, an 
invention has been brought out by Messrs. Thompson and 


| Marsden, which should, if adopted, throw much light where 


reigned heretofore. This invention—the 
sheet of paper the time and duration of every order in such a 


way as to leave room for no possible doubt whatever. It 


| chiefly consists of a recording drum, on which a metallic pencil 


Fig. 1 


8. 90 
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actuated by the telegraph lever presses—the movement of 


| the pencil being parallel to the axis of the drum, which, for 
| convenience sake, is vertical. The drum revolves once in 


twelve hours, and each card lasts for that time, beginning at 
8a.m. Fig. 1 shows the divisions on the card of the hour 
into quarters which are again subdivided into minutes. Let 
us take the instance of a ship getting under weigh in the 
forenoon watch. From the pencil path in Fig. 1 it is clear 
that the engineers got word to stand by at 63 minutes past 
eight, and a minute later got the order for “astern slow,” 
which lasted for two minutes, when they had to reverse and 
go ahead, and so on. The card thus tells its own tale, the 
vertical lines giving the orders, and the horizontal lines 
showing how long each order was in force without alteration. 


| Thus anyone can read the card at a glance. 


Fig. 2 shows the principle of the mechanism, the telegraph 
lever and pencil being at their respective positions for “stand 


Fig. 2 











| by ahead.” It will be seen from Fig. 2 that the pencil is held 


by a rack, which is raised or lowered, as the case may be, bya 
pinion receiving its motion from either the telegraph spindle 
or from the chains to the engine-room, which amounts to the 
same thing. 

Of course the recorder can be put anywhere on the bridge, 
or in the captain’s cabin, or even in the engine-room, and it in 
no way interferes with the action of the indicators at present 
in ordinary use, being merely an accessory to them in the 
form of & silent and accurate witness and recorder of their 
every movement. It should be understood that the path 
delineated by the pencil in Fig. 1 is caused by the use of the 
telegraph lever when simply moved and not swung, as it most 
often is, to its extreme position on each side in order to give a 
louder and more decided ring on the bell, so that each order 
would be shown by what would really be a zig-zag, the angles 
of which would be so acute as to be invisible, the result being 
a thick, almost vertical line the entire height of the card. 

There is no question as to whether the recorder will do the 
work the inventor claims for it, as we understand it has 


| already been subjected to a long and severe test by a well- 


known steamship company with complete success, and we 
congratulate the inventor on having produced such a satis- 


| factory machine that must in the future prevent any such 


sonflict of evidence as we have indicated between the bridge 


| and the engine-room, and materially assist judges in arriving 


at the true facts of the cases they have to determine. We 
think it extremely probable that before long a recorder such 
as this will be considered a necessary part of the equipment 
of all steam vessels. The instrument is made by Messrs. 
John Davis and Son, All Saints Works, Derby, and Newgate- 


station conditions, astonishingly small, and when such charges are | street, London. 
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ENGLISH AND FOREIGN LOCOMOTIVES 


MESSRS, SHARP, STEWART AND CO., GLASGOW, ENGINEERS 














LOCOMOTIVES BY SHARP, STEWART, AND CO. 


Ix continuation of our remarks on the Atlas Works, 
Glasgow, we publish this week a series of small engravings 
furnishing examples of the work turned out by this firm. 
We have selected these from a large number of photographs 
shown us—illustrative of the innumerable types of which 
Messrs. Sharp, Stewart, and Co. have furnished represen- 
tatives to all parts of the world—some of which we have 
chosen on the score of their peculiarities, others from a 
historical point of view. They are arranged on the preceding 
page in order of their dates, and we think that the few details 
given beneath will be found sufficient, as the pictures 
to a large extent speak for themselves. 

The engine shown 
in Fig. 1 forcibly 
suggests the model 
locomotive asregasrd 
the wheels, and was 
built in 1859 for the 
Spanish State Rail- 
ways, 5ft. Gin. gauge, 
the cylinders being 
12in. diameter by 
1sin stroke, Lead- 
ing wheels, 3 feet 
diameter: driving 
wheels, 5 feet dia- 
meter; heating sur- 
face of fire-box, 56 
square feet ; heating 
surface of tubes, 
602'2, Total heating 
surface, 658'2 square 
feet. 

Fig. 2 shows an 
engine built in 1859 
for the Seville and 
Jerez Railway, the 
cylinders of which 
measure 15in. in dia- 
meter by 20in. stroke, driving wheels7ft. in diameter. The lead- 
ing and trailing wheels are 4ft. in diameter. The heating 
surface of the fire-box is 73-75 square feet, that of the tubes 
791°30 square feet, making a total of 865:05 square feet. 

Fig. 3, showing an engine supplied to the Barcelona and 
Saragossa Railway in 1860, we consider interesting on account 
of the independent steam pump fixed on the frame at the side 
of the fire-box. The cylinders of this engine are 15in. diameter 
by 22in. stroke. The front wheels—driving—are 4ft. Gin. in 
diameter. Hind wheels 3ft. 6in. 

Fig.4is a relic of the Tijuca Railway at Rio Janeiro,and was 
built in 1862 for workinga road railway between Rio de Janeiro 
and Tijuca, now worked as an ordinary horse tramway. The 
cylinders were Yin. diameter by 16in. stroke; wheels, 2ft. 6in. 
diameter; heating surface of fire-box, 34:1 square feet, that 
of the tubes 320-9 square feet ; bringing the total to 355 square 
feet. The condensers had a surface of 89°6 square feet. 

Figs. 5 and 6 show two standard engines—respectively for 
passenger and goods duty. The former has cylinders 16in. 
diameter by 20in. stroke, driving four coupled wheels 5ft. 6in. 
in diameter, tha two leading wheels being 3ft. Gin. in diameter. 








Fig. 12—-BOMBAY, BARODA, AND CENTRAL INDIAN RAILWAY, PRESENT DAY 


Fig. 13-GLASGOW CORPORATION GAS 




















The heating surface of the fire-box is 72 square feet, that of 


| the tubes 842 square feet, giving a total of 914 square feet. 


The latter has six wheels coupled, 4ft. 6in. diameter; cylinders, 
16in. diameter by 24in. stroke; heating surface of fire-box, 
81°5 square feet, that of tubes 875 square feet; total, 951-5 
square feet. 
supplied to the Cambrian Railway in 1863. 

Fig. 7 shows perhaps the greatest curiosity in the group. 
This engine, built in 1865 for the Indian Branch Railway 
Company, runs on a 5ft. Gin. gauge, the cylinders, 164in. in 
diameter by 24in. stroke, driving eight coupled wheels 4ft. 
in diameter through an intermediate “dummy” axle—so- 
called—though we fail to see that it possesses the usual pro- 
perties of a dummy in any respect. There are no guide bars, 





WORKS, PRESENT DAY 


forked connecting-rods being used. A final peculiarity is the 
employment of Allan’s straight links. 

Fig. 8 shows a tank locomotive, the construction of which 
dates back to 1866, although the engine is still running. The 
cylinders are 15in. in diameter by 18in. stroke, the driving 
wheels 5ft. 6}in. in diameter, front and hind wheels 3ft. 7in. 
There is a tank carried below the platform with a capacity of 
560 gallons. The heating surface of fire-box, is 64:5 square 
feet, that of the tubes 756:0 square feet, making a total of 
820'5 square feet. 

Fig. 9 shows a standard goods engine, made in 1868; 
cylinders, 17in. diameter by 24in. stroke; six wheels coupled, 
4ft. Gin. diameter; heating surface of fire-box, 86 square feet ; 
ditto of tubes, 955 square feet; total heating surface, 1041 
square feet. 

Fig. 10—Little Dorrit—was built in 1870 for the Ebbw 
Vale Railway, and has cylinders 4}in. diameter by Gin. stroke ; 
wheels, 1ft. 3}in. diameter ; heating surface of fire-box, 73 


The greater number of these two types was | 





| and Himalayan Railway for a gauge of 2ft. Cylinders, 1lin. 
| diameter by 14ft. stroke; four wheels coupled, 2ft. 2in. 
| diameter; heating surface of tubes, 276 square feet ; ditto fire- 
| box, 40°5 square feet ; total heating surface, 316-5 square feet; 
| tank capacity, 400 gallons, weight 13} tons. 
The engine shown in Fig. 12 cannot be considered good 
| looking. The ugliness is probably due to the unusual height 
| of the boiler above the wheels for a goods engine. This 
| engine is working goods traffic on the Bombay, Baroda, 
| and Central India Railway, and is built on Worsdell and 
| Lindsley’s compound system, the high-pressure cylinder 
| being 19in. diameter, and the low-pressure cylinder 27in. 
| diameter, both 26in. stroke. The six coupled wheels are 
4ft. Thin. diameter. The heating surface of the fire-box is 
92-43 square feet, that of the tubes 1076-08 square feet, giving 
a total of 1168°51 square feet. The weight is 454 tons. 
| The last engine—Fig. 13—was supplied in 1893 to the 
Glasgow Corporation Gasworks, and is a tank loco. fora 2ft. 
gauge. The cylinders are 6in. diameter by Yin. stroke, driving 
four coupled wheels lft. Sin. diameter. The heating surface 
of the fire-box is 13 square feet, that of the tubes 71 square 
feet; total, 84 square feet. The tank has a capacity of 
22 gallons, the weight in working order being three tons. 
This engine was designed by Mr. D. Drummond, of Glasgow. 
The machine tool department of Messrs. Sharp, Stewart, 
and Co., the description of which absence of the necessary 
space in our issue of December 14th compelled us to postpone, 
we hope to deal with in an early issue. 








LIGHT RAILWAYS. 


REPORT OF COMMITTEE OF CONFERENCE. 
Tue following Report of the Committee of Conference 
on Light Railways and Tramways was received by the 
Committee assembled yesterday in the Westminster 


Town Hall :— 
To the Right Honourable James Bryce, M.P., Chairman of the 
Conference on Light Railways. 

Sir,—Your Committee have considered the subject referred to 

them, namely :— 

1. How far the usual requirements of the Board of Trade as to 
| constructing and working new railways may fairly be relaxed, 
| especially in the case of lines built through sparsely populated and 
| agricultural districts? 

2. Whether additional legal facilities for obtaining powers to 

construct tramroads and light railways are necessary or desirable? 

They have given special attention to the case of light railways 

in agricultural districts, and they have also considered tramways 
| and tramroads, as well in rural districts as in urban districts not of 
the first magnitude, but under this head they have not considered 
| the circumstances of main lines of railway or tramway, on which 
the traffic may be expected to be of great volume. 
| For their guidance they obtained from the Board of Trade the 
| Acts of Parliament and the existing regulations bearing upon the 
| subject, and they consulted with its officers as to the practical 
| effects both of the Acts of Parliament and the regulations upon 
railway construction and —— They were also furnished by 
the officers of the Board, by the Foreign-office, and by members of 


square feet; ditto of tubes, 339 square feet; total heating | the Committee with information upon the subject from abroad. 


surface, 41:2 square feet. 


Fig. 11 shows alight tank engine supplied to the Darjeeling | 





In compliance with a request made to him, Sir Joseph Crowe, 
K.C.M.G. C.B. has sent them an account of the law and practice 
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in France under which land is acquired compulsorily for railways of 
local interest in that country. 

The Committee consulted those of their number who are 
acquainted with special divisions of the subject. The information 
given by Mr. Jackson as to the views of the existing railway com- 
panies was supplemented by valuable evidence from Sir Henry 
Oakley, the honorary secretary to the Railway Association, _ 

Upon the information thus acquired the Committee submit the 
following report :— : vat ; 

They find that the existing law in Great Britain specially 
affecting the construction and working of light railways is mainly 
contained in the Acts of 1864 and 1868, and the law specially 
affecting tramways in the Act of 1870.* . 

In the case of tramways the law necessitates a confirming Act, 
even where no compulsory powers of taking land are demanded. 

Tramroads as distinguished from tramways are only dealt with 
in a Standing Order of the Houses of Parliament. 

Practically no light railways have been constructed under the 
general Acts of 1864 and 1868, owing, in part, it is alleged, to the 
consent of all landowners and other parties beneficially interested, 
and the absence of opposition from any railway or canal company, 
being necessary before the Act can be made use of. 

The mileage of such lines constructed under special Acts has also 
been inconsiderable. F 

This lack of progress in rural districts has also been in great 
measure due to the want of latitude left to the Board of Trade by 
law, and in other cases by the conditions which the Board con- 
sidered it their duty to impose for the public safety. 

It has also been stated that obstacles have arisen in the case of 
tramways and tramroads in consequence of the local authorities 
requiring conditions which were considered too onerous by the 
promoters of new schemes. 

The Committee believe that the impediments to construction 
may be greatly diminished, and that on a large proportion of such 
lines as are contemplated by their inquiry, the regulations which 
have been enforced with a view to public safety may be consider- 
ably relaxed. 

In the case of lines of small traffic, having few trains in the day 
and working at a moderate speed, there is little risk compared with 
that occurring on great trunk lines having numerous sidings and 
branches, and carrying at high and varying speeds a complicated 
traffic of passengers, merchandise, minerals, and cattle, at all 
hours of the day and night. 

It seems reasonable that details as to route, width of gauge, 
fencing, level crossings, bridges, gates, the use of public roads, 
stations and station requirements, signals, continuous brakes, and 
many similar matters—unnecessary expenditure on which taken 
together, adds greatly to the cost—should differ in different parts 
of the country, depending in each case upon the nature of the 
country and the traffic to be conveyed. ; 

The same remarks apply to limitation of speed and regulations 
for insuring reasonable safety in working. 

There are several other items involving expenditure, such as the 
provision for deposit of security, the lodging of plans, advertise- 
ments, &c., in which there is room for considerable economy. 

The Committee think that it is not reasonable that undertakings 
of limited scope, when they are approved of by the locality they 
are intended to serve, should be forced, as they are now, to have 
recourse to the expensive tribunal of a parliamentary inquiry. 

The Committee are of opinion that the recent creation of popular 
local authorities of various degrees throughout Great Britain opens 
the door to an escape from the great cost attending applications to 
Parliament, by enabling powers and responsibilities with reference 
to the authorisation and control of light lines to be conferred on 
those bodies, and that the time has arrived for Parliament to con- 
sider whether this should not be done, an ultimate appellate juris- 
diction being reserved to the Government Department charged 
with the inspection of railways, which, it may be assumed, would 
be exercised with due regard to the existence of such local control 
and responsibility. 

If this were done the initial cost of construction, and the ex- 
penses of working, could be so greatly reduced that many light rail- 
ways and tramways, promoted either by independent companies 
or by the existing lines of railway and tramway, could be under- 
taken to the great advantage of districts and especially agri- 
cultural districts, at present without satisfactory means of 
transport, 

The Committee suggest that proposals for the construction and 
working of such lines should be submitted in the first instance to 
the County Council—with exceptional provisions as to large 
municipalities—subject to precautions ensuing that the interests 
of those directly affected are duly safeguarded. In all cases a 
majority of assents in number and value of owners and frontagers 
should be required, and in cases of compulsory acquisition of land 
there should be a power of appeal to the Board of Trade. 

If any doubt should arise as to whether a proposed line is a light 
railway to be dealt with locally, or is a scheme which, on account of 
its magnitude or otherwise, should properly be dealt with by 
Parliament, the Committee think that the Board of Trade should 
determine the question. 

The Committee are doubtful whether it would be within the 
terms of the reference to them, and they refrain from giving an 
opinion as to whether, and if so, on what conditions it is desirable 
that local authorities should be empowered to contribute funds 
towards, or otherwise take part in, undertakings of this eharacter, 


B. SAMUELSON, Chairman of the Committee. 
W. M. AcworTH. 

B. BAKER, 

M. E. Hicks BEACH. 

R, MELVILL BEACHCROFT. 
CATHCART. 

F, A. CHANNING, 
ANDREW CLARKE, 
EDMOND FITZMAURICE, 

Ciaup J. HAMILTON. 

ALFRED HICKMAN. (Subject to Appendix C.) 
Henry HOBHOUSE. 

A. C, HumMpPHREYS-OWEN, 
W. L, JACKSON. 
Wma. THos. MAKINS. 
P, WALTER MEIK. 
A. M. RENDEL. 
ALBERT K, ROLLIT. 
ALEX. SIEMENS. 
SAMUEL STOREY. 
SUTHERLAND. 
THRING, (Subject to Appendix F.) 
T, C, FARRER, Secretary to the Committee, 


23rd January, 1895, 


(Signed) 


(Subject to Appendix A.) 


(Subject to Appendices Band E ) 


(Subject to Appendix D.) 


(Subject to Appendix G.) 


(Subject to Appendix £.) 


APPENDIX A. 
MEMORANDUM BY MR, BEACHCROFT. 


I have signed the above report agreeing generally with the 
suggestions so far as they go. I dissent, however, to the exclusion 
from the report of all reference to the case of tramways and tram- 
roads in urban districts of the first magnitude, believing that 
even if all the suggestions referred to are adopted, they will have 
little or no effect in solving the second of the two problems set 
before the Conference by the President of the Board of Trade, 
namely, that relating to congested populations. 

The relief of the congestion of great cities, such as London, can 
only, as the President stated, be obtained ‘‘ by providing for a 


stains etiam enet isnt ae 


* Railway Construction Facilities Act, 1864, 27 and 28 Vict. c. 121, 
Regulation of Railways Act, 1868, 31 and 3z Vict. c. 119, Part V., and the 
Tramways Act, 1870, 38 and 34 Vict. c. 78. 


better transportation of workmen to their work from suburban 
areas” or by enabling industries which ‘‘are now conducted in the 
large cities, to be transferred to suburban or rural districts, by 
providing easier and cheaper modes of transportation from the 
places in which these industries would ba established.” 

By limiting the object of the reference to the Committee, as is 
practically done by the report, to the case of agricultural and 
small urban districts, the Committee is, I submit, shelving a 
responsibility, which, if not undertaken now, must be undertaken 
before Parliament can be asked to deal with the general question. 

The conditions affecting the construction and working of tram- 
ways and tramroads, whether as to safety of the public or other- 
wise, in the outskirts of London differ only in degree from those 
applicable to such places as, say, Weston-super-Mare or Stoney 
Stratford —at all events, the evidence given to the Committee 
raised no serious distinction—in either case the main hindrances 
to development would apply equally; these are (1) the cost of 
acquiring the land where main roads are not available, and (2) 
the financial difficulty attending new enterprises in view of their 
being, to start with, almost necessarily, of a profitless character. 

A revision, by Parliament, of the provisions of the Lands Clauses 
Consolidation Act on the one hand, and the establishment of some 
system of guarantee on the other, are the points which seem most 
pressing for consideration, and I can only express the hope that 
the Conference itself will not rest satisfied without a farther report 
on this important branch of the subject. 

(Signed) R. MELVILL BEACHCROFT, 

25th January, 1895, 


APPENDIX B, 
MEMORANDUM BY Mr, CHANNING, 


While concurring generally in the report, 1 wish to add the 
following notes on several points of importance which, in my 
opinion, are dealt with inadequately in the report. 

(1) The requirements of the Board of Trade as regards the 
equipment and safe working of railways are a less hindrance to the 
carrying out of light railways than the heavy and uncertain ex- 
penditure involved in opposed proceedings before Parliament, 
and in the cumbrous and costly machinery for the purchase of 
land. 

The evidence shows that some of the requirements of the 
Board of Trade are recognised as indispensable by engineer 
experts interested in the promotion of light railways, as well as 
by the inspectors of the Board. It is, therefore, desirable to 
distinguish clearly between such requirements and other require- 
ments which, however necessary on ordinary railways with heavy 
traffic, and worked at high speed, are practically unnecessary on 
light railways worked at low speed and under wholly different 
conditions, both as regards goods and passenger traffic. 

It would appear from the evidence that in most parts of this 
country, efficient continuous brakes, at least on engines and 
passenger carriages, fencing, gates at level crossings, and some 
mechanical regulation of speed, will generally be indispensable, 
and that the speed should be restricted to a maximum of twenty- 
five miles an hour in the open country, down to eight miles an hour 
or less in urban or suburban districts. In the second place, the 
weight of rails, the construction of permanent way and of bridges, 
the use of public roads and other like matters, must vary consider- 
ably, according to the nature of the country traversed, and the 
character of the traffic provided for. In the third place, there 
are requirements, such as the provision of and equipment of 
stations and platforms, safety arrangements as regards sigaals 
and block working, &c., which will in most cases clearly be un- 
necessary on light railways of the type contemplated. 

As to the first of these classes, the Board of Trade will be ex- 
ceeding what is likely to be sanctioned by public opinion if any 
substantial modification is made in existing requirements, unless 
in very exceptional circumstances. As to the second class, the 
Board of Trade should exercise the widest and fullest discretion- 
ary powers, dealing with each case according to the special cir- 
cumstances. As to requirements of the third class, the Board 
should release light railways from such expenditure to the utmost, 
unless some urgent and exceptional state of things renders it 
indispensable. 

(2) I think it is to be regretted that the Committee has made no 
effort to draw a distinct line between the light railways and tram- 
ways and tramroads contemplated by this inquiry and ordinary 
branch line of railways. As, however, the Committee have agreed 
to a paragraph whicb refers to the Board of Trade the decision 
‘whether a proposed line is, in fact, a light railway, or is a scheme 
which, on account of its magnitude, should properly be dealt with 
by Parliament,” it would, in my opinion, be only reasonable that 
the Board of Trade, in legislating on the questions here con- 
sidered, should introduce some definition which would serve as a 
guide to County Councils, to promoters, and others. 

In some districts it may be most desirable and reasonable that 
railway companies should extend their new branches in the form 
of light railways. But, in other cases, it might be a grave abuse 
for a railway company to construct or work, on the cheaper and 
less efficient scale, branch lines which, owing to the population of 
the district and the nature of the traffic, ought, in the public 
interest, to be carried out and worked as branch lines are now 
under the normal standards of railway equipment and working. 

I am convinced that Parliament and public opinion would 
rightly resent any attempt to lower the normal standard of ordi- 
nary branch lines to be constructed in future, which would 
result in unfairly sacrificing or restricting the conveniences, and 
diminishing the precautions for the safety of the public, in the 
interest of railway directors and shareholders. 

(3) Where an independent company is authorised to construct 
a light railway forming a junction with an existing railway, the 
Board of Trade should have power to compel, if necessary, the 
existing railway company to grant facilities, and to make a fair 
adjustment of the cost of services and of the receipts of charges 
io respect thereof as between the railway company and the light 
railway company. 

(4) I believe that it would tend to render the provision of light 
railways and tramways cheaper and more effective, and would also 
tend toinduce County Councils and urban authorities to contribute 
towards the expenditure necessary, or to guarantee such under- 
takings, if full powers were given to County Councils and urban 
authorities to construct and work light railways on their initiative 
and responsibility, or to join with other County Councils or autho- 
rities, or with any railway company or independent company, in 
constructing or working light railways. 

Where a County Council thus carries out a light railway, it will 
obviously be necessary that the Board of Trade should be the 
confirming authority, and that all questions arising, whether of 
compensation or as to other disputed matters, should be decided 
by an arbitrator appointed by the Board. 

(5) In any legislation as to light railways, tramways, or tram- 
roads, I think the employés ought to be. ncluded in express 
terms among the railway servants to whom the Hours of 
Labour Railway Servants’ Act, 1894, applies, unless they are 
already so included, (Signed) F, A, CHANNING, 


APPENDIX C, 


Wightwick, near Wolverhampton, 

January 26th, 1895, 

Sir,—I beg respectfully to submit the following as an addition to 
the report of the Committee, 

Yours, &e, 

The Secretary, (Signed) ALFRED HICKMAN, 
Light Railways Committee. 

That the compensation to ba paid for land taken compulsorily 





should be fixed by an arbitrator appointed by the Board of Trade, 
who should be instructed to take into account the value added to the 





as 
remaining land of the same owner by the improved means of com: 


munication, 


APPENDIX D. 
MEMORANDUM By Mr, HumruHreys-Owen, 

While concurring generally in the report, I agr i 
Storey and Mr, Channing that powers in va Ta to light | se Me 
should be given to County Councils. I think legislation desiralye 
which would enable parts of rural counties to facilite the an 
struction of light railways, either by providing capital for st 
guaranteeing interest on the cost of construction of lines servic . 
able to the locality, but conferring no advantage on the count t 
large. Precedents for such legislation are to be found in Ay 
Lighting ~ oe Act, mg and the Acts relating to Com. 
missioners of Sawers, eci ° 4 inate 
rere rs, especially Part II. of the Land Drainage 

I think also that the attention of Parliament and of the Board 
of Trade should be directed to the evils caused by improvident 
methods of raising money for the construction of railways and 
tramways. Mr. Sallon mentions this at several points in his 
evidence—see 2141-2149 ; 2305—and even goes so i as to say 
that it may be regarded as the largest head of expenditure—22: y 
2231. Sir Henry Oakley lays down as one of the conditions of 
success for light railways that they should be ‘ made with honest 
sovereigns” — 2348 — and similar views are expressed by Mr 
Acworth—1880, 1895—and from French information by Major 
Addison—1810, 1811. In my opinion, unless a line is promoted by 
a public body, or by an existing railway company, securities equal 
in value to the amount of the authorised share capital should be 
deposited by the promoters. 


(Signed) A. C. HuMpHReys Owen, 


APPENDIX E, 

We are of opinion that it would largely tend to the multiplica. 
tion of light railways, and to their cheaper construction, and there- 
fore to the greater probability of their being worked at a profit, if 
at least equal optional powers to those now possessed by Borough 
Councils in the matter of tramways were conferred by Parliament 
on County Councils with respect to light railways and tramroads 
with the possible additional power of assisting such projects by 
some provision of capital or by guarantee, on terms approved by 
the Local Government Board after a local inquiry. 

(Signed) SaMveEr Storey, 
F. A. CHANNING, 
APPENDIX F., 

Highly as I approve of the report in general, I think, perhaps, 
that in working out the details of a measure it may be found desir. 
able to make some modifications in relation to the intervention of the 
Board of Trade. (Signed) = Trin, 


APPENDIX G. 

I assent generally to the terms of the report, but expressly 
subject to the reservations in my remarks at the opaning Confer- 
ence, and to som3 others in respect of tramways, especially towa 
tramways. 

(Signed) Apert K, Rowiir, 

Of the total number who signed the above report, it 
will be seen that no less than eight have signed appen. 
dices more or less strongly dissenting from some of its 
clauses, or because of important questions which have 
not been provided for in the report. A Minority Report 
has also been prepared, and this has the signatures of 
several of the Committee. The reportis much what we 
expected when we referred to it in our annual article, 
but we must leave comment upon it until we have space 
for the Minority Report also. 








Mr. JOHN TaskER. — The death of Mr. John Tasker, the 
pioneer of the telephone and electric light systems in Sheffield, 
occurred on Monday at the age of seventy-five. Originally a boot- 
maker, he added in 1876 an engineering business and other 
developments which entirely superseded his first occupation. 
Shortly afterwards he turned his attention to the telephone, and 
opened a telephone exchange in 1877, the first to be established in 
the provinces, He had enormous difficulties to encounter, but b: 
dint of indefatigable energy and persistence overcame them all 
In 1886 he recognised the electric light as the light of the future, 
put down extensive plant, and commenced the supply to customers, 
Two or three years later he gave up the arc light for the 
incandescent light. The dimensions of the business increased so 
much and so rapidly that in 1888 there was formed the Sheffield 
Telephone Exchange and E‘ectric Light Company, of which Mr. 
Tasker was chairman. About three years ago the National Tele- 
phone Company acquired, by purchase, the telephone portion of 
the business, and the original company was reformed under the 
title of the Sheffield Electric Light and Power Company. Owing 
to failing health Mr. Tasker resigned the chairmanship, and his 
place is now filled by Alderman George Franklin. Mr. Tasker was 
able to take part in the opening of the new station in Commercial- 
street, Sheffield, when, while being wheeled about in a Bath chair, 
he was warmly complimented by the leading gentlemen of Sheffield 
on his foresight and sagacity. Mr. Tasker took very little part in 
public life, devoting his time between his business and bis sole 
recreation of fishing at Baslow, where he had a cottage, the use of 
which gave him absolute rest amongst the Derbyshire hills from 
a busy Sheffield life. 


THE InstITUTION oF Civ. ENGINEERS, — The eighth annual 
dinner of the Manchester Association of Students in connection 
with the Institution of Civil Eagineers was held last evening at 
the Grand Hotel. Mr. A. Ross, the president of the Association, 
was in the chair, Mr, R. H. Heenan proposed ‘The Institution 
of Civil Engineers.” The toast was responded to by Mr. W. Shelford, 
a member of the council of the Institution. Mr. Shelford, in the 
absence of Sir Robert Rawlinson, said the Institution had found it 
necessary to establish examinations for the admission of students. 
The object of these examinations was to improve the position of the 
students themselves, and ultimately to improve the position of the 
profession. The Institution was one of which they ought tofeel proud. 
They had 6650 members of all classes scattered over the globe. 
Daring the last few years they had established a series of visits to 
works in London, and on those occasions they were glad to see 
students from all parts of the country, r. T. de Courcy 
Meade, city surveyor of Manchester, proposed ‘‘The Association 
of Manchester Students,” The toast was responded to by the 
chairman, who stated that the society had been in existence for 
eleven years. It was prospering and doing extremely useful work. 
The Institution with which the society was connected had been in 
existence for three-quarters of a century. It had advanced and 
developed from point to point, but its active operations had 
always been carried on in London. He thought there should be 
a further development for the benefit of provincial members, and 
would suggest the establishment of geographical zones, each zone 
with its president and council, but with a superior council in 
London. Mr. P. Gask proposed ‘‘The Manchester Association of 
Engineers and Kind Societies.” Sir E. Leader Williams, the 
president of the Manchester Association, briefly responded. Now 
that the Ship Canal was finished, he said he had a little more time 
to spare than he had had during the past few years, and he was 
able to promise the society better service in the future than in 


the past, 
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RAILWAY MATTERS. 


Tur London County Council intends to look into the 
qnestion of the ventilation of the Underground Railways. It is 
quite time somebody did this, 


Tur London County Council, at a meeting on Tues- 
day, declined to grant permission to work electrical railways 
with overhead conductors in London. 


Mr. Linpsay Woop, of Chester-le-Street, the chairman 
of the Darham Coalowners’ Association, has been elected a direc- 
tor of the North-Eastern Railway Company, in place of the late 
Mr. John Dent Dent. 


Tur North-Eastern Railway Company is about to con- 
siderably enlarge its wagon works at Sheldon, and it is stated 
that 700 men will be removed from York to work there. At 
the same time the number of carriage builders at York will be 
jacreased. 


Two new lines are contemplated in Russia, one of 
which, connecting Astrakhan and Tsaritsin, has been sanctioned 
and will be commenced in this spring, the other, connecting Theo- 
dosia with Nicolaieff via Perekop and Kherson, awaits the Minister's 
consent. The latter will have considerable strategic importance, 
because it will connect Kertch and other important towns in the 
South with the naval centres of Sebastopol and Nicolaieff. 


In reply to a deputation which waited on him on 
Wednesday to complain of the high railway rates on farm produce 
and urge State intervention to control the action of the railway 
companies, Mr, Bryce, M.P., President of the Board of Trade, said 
the Government were anxious to make better provision for the 
transportation of produce, and hoped to be able before long to 
submit a plan for facilitating the construction of light railways. 





Tue Midland Railway Company intend in the ensuing 
Session of Parliament to ask for an extension of time, until the 
28th June, 1990, within which to construct the Dore and Sheffield 
Railway wid Z; tioned in 1892, ‘Ihey intend also to con- 
struct several miles of new railways in the Sheffield district, with 
the view of connecting the Chapeltown branch, authorised last 
year, with the tramways of the Hoyland Silkstone Coal and Coke 
Company, Limited. For these and other purposes the company 
ask Parliament to sanction the creation i £400,000 additional 
shares and loan capital, 


THE severe weather is considerably affecting railway 
traffic in the North. Although a snowed-up mail train on the 
Highland Railway which left Wick early on Friday morning last 
has been cut out it will be some time oa ben it can be started, as it 
is completely frozan up. From this point the snow on the railway 
has still to be cut through to within three miles of Scots Calder 
Station, Inthe meantime as no postal mails have reached Glas- 
gow from Wick or Thurso for four days, the mails are being sent 
by the North of Scotland weekly steamer from Wick to Aberdeen. 
The West Highland Railway, which has also been blocked, is now 
cleared to Fort William. 


Tue widening of Barnes Bridge on the London and 
South-Western Railway, which has been in progress some little 
time, was brought into use on the 20th ult. The bridge carries 
the London and South-Western Railway over the River Thames, 
and consists of three openings, each 120ft. span. The abutments 
and piers are built of brickwork faced with blue bricks and Bramley 
fall; the cutwaters are built of Cornish granite. All the founda- 
tions are takendownto the London clay. The abutments were built 
by the aid of timber coffer-dams, and the piers by the modern 
system of wrought iron caissons, The superstructure consists of 
elegant bowstriog girders and wrought iron trough flooring. We 
hope upon a fature occasion to place before our readers some 
farther particulars of this interesting work. 





A scHEME has been in preparation for some time for a 
railway ranning across from Staffordshire through Derbyshire and 
Notts. It has been prepared by Mr. G. J. Rowland, Matlock 
3ath, hon. sec. of the committee, and Messrs. Parkin and Sons, 
engineers, of Worksworth. There isa large area of land which 
is as yet unserved by railways, bounded by the Churnet Valley 
Branch of North Staffordshire, Uttoxeter and Repton on the 
south, the Midland line from Repton to Buxton on the east, and 
on the north by the London and North-Western. It forms a 
parallelogram measuring approximately twenty miles across its 
widest part, and from Wilmington to Buxton its length is about 
thirty-five miles. The proposed new railway would reduce the 
distance from Sheffield to Staffordshire by one-half, taking Shef- 
field as one terminus and Longton as the other. A meeting has 
been held at Matlock Bath to consider the subject, and the feeling 
was in favour of putting the scheme before the directors of the 
London and North-Western Railway Company. A deputation 
has been appointed for that purpose. 


Mempers of the London Chamber of Commerce are 
reminded of —- circulars recommendirg them to lodge 
complaints with the Board of Trade, not later than the 25th Feb- 
ruary, of any increases of railway rates within their own experi- 
ence which are of such an unreasonable character as to justify 
resistance to the demands cf the railway companies. It is 
necessary that ——— should be lodged by members direct, if 
they desire to obtain any benefit from the Act of 1894, and unless 
this is done it is believed that the railway companies will endeavour 
to enforce their claims by the ordinary law, the operation of which, 
the Chamber is informed, has only been suspended temporarily, 
and may have effect whenever the railway companies choose to 
take advantage of it. Complaints to the Board of Trade should, 
as far as practicable, give particulars under the following 
heads :—(a) Rates increased since 3lst December, 1892, but since 
decreased, of which the railway companies are still demanding 
payment. (1) Ordinary class rates increased since 1892. (c) 
Special rates increased since 1892, (d) Rates increased by altera- 
tion in classification, (e) Rates indirectly increased, stating in 
what manner, as, by increase in collection or delivery charges, or 
by alteration in rebate on same; by altered computation of 
weight, by charges on empty packages, &c. A “Form of 
ee can be obtained on application at the offices of the 
‘hamber, 


A mass meeting of engine-drivers was held at York 
on Monday last, when it was resolved unanimously, ‘‘ That this 
meeting of enginemen and firemen employed in the services of the 
North-Eastern and other railway companies running into York, 
having this day—27th January, 1895—heard read, and fully con- 
sidered, the report of General Hutchinson upon the causes of the 
accident at the Castle Hills Junction, near Northallerton, hereby 
disagrees most strongly with the suggestion of the Government 
inspector in his opinion that the action of the Westinghouse brake 
was not satisfactory. Wedo not find a word of evidence to sup- 
port that conclusion, and are of opinion that if a brake reduces 
the si of a train from sixty miles an hour to forty miles an 
hour in 200 yards—as the inspector allows it had done—it is doing 
splendid work, and that is what the Westinghouse did in this 
instance.” It was also resolved unanimously, ‘‘That a copy of this 
resolution be forwarded to the general ager and | tive 
superintendent of the North-Eastern Railway, to the secretary of 
the Board of Trade, and to the press.” Farther, ‘‘ That this large 
meeting of practical enginemen and firemen consider the report of 
Major-General Hutchinson on the Castle Hills disaster most unfair 
to some of the men concerned, especially to drivers Clack and 
Noble; and we further consider that the time has arrived when a 
practical engine-driver onght to be appointed as sub-inspector of 
the Board of Trade.” 








NOTES AND MEMORANDA. 


An extraordinary tide is said to have occurred at the 
East India Dock on the 23rd and 24th ult. The time of high 
water, according to the tables, was 12.46.a.m. on the 24th. At 
9.10 p.m. on the 23rd the tide rose 3in. above Trinity datum, and 
then fell 5ft. 4in. by midnight. It again rose 5in, by 1 a.m., when 
it went away altogether. The peculiarity is attribated to the gale 
which prevailed at the time. 


At a recent meeting of the Berlin Physical Society 
Dr. Gross spoke on the electrolysis of a solution of mixed nitrate 
and sulphate of silver, to which a little nitric acid had been added. 
Silver was deposited on the kathode, and a black substance 
on the anode ; the latter he had not as yet obtained free from 
silver, but it did not contain any sulphur, although 69 per cent. of 
sulphuric acid had disappeared from the solution, 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read ‘‘ On the Preparation, in the Electric Furnace, 
of Graphites Foisonnants,” by M. Henri Moissan. For all varieties 
of graphite prepared by intense heat, the temperature of 
intumescence after soaking in nitric acid is about 165 deg. to 
175 deg. C. They resemble natural graphites in this and other 
respects, hence the probability that the latter have been produced 
at a very high temperature under moderate pressures in masses 
of iron, which have since disappeared. 


Tue Association of German Iron and Steel Makers 
publishes the following statistics:—The output of pig iron in the 
German Empire—including Luxembourg ted in Decerib 
last to 498,233 tons, an increase of 16,324 tons on the previous 
month, and of 49,592 tons on December, 1893. The December 
output included 146,217 tons of puddling and spiegel iron, 
38,115 tons of Bessemer pigs, 239,239 tons of Thomas pigs, aad 
74,632 tons of foundry pigs, For the whole year 1894 the output 
of raw iron has been 5,559,322 tons, against 4,953,143 tons in 1893, 
an increase of 606,174 tons, or 12°3 per cent. 


THERE are, at the Falls of Juanacatlin, Mexico, three 
pairs of 20in, water-wheels, each of which is rated at 600-horse 
power, or, approximately, an aggregate of 1800 for the three 
erp but two pairs only are in constant use, the other pair being 

eld as a reserve power, and td be used in case of accident in the 
motive power plant. The distance over which the power is trans- 
mitted is nearly eighteen miles to Guadalajara. The lectrical 
Review says the transmission of the power from turbines is made 
to an intermediate line shaft, from which the generators are driven 
by hemp ropes kept taut by a jockey pulley on a carriage placed 
between the pulley and the water-wheel shaft on the main line, to 
which is attached a counterweight. 


M. BanpseEprt recently read a paper before the Société 
Frarcaise de Physique describing a method of burning oxygen and 
coal gas, thoroughly mixed, under water or other liquid, so as to 
apply the heat directly to the lower layers of the liquid with a 
minimum of waste. He says that 85 per cent. and even 90 per 
cent. of the heat is thus economised. The liquid readily bubbles, 
and into the hot bubbles the liquid readily boils, so that boiling 
goes on fiercely even at 85 deg. C. in all parts of the liquid at once, 
The more perfect the combustion the smaller and more rapid the 
bubbles in their origin. The apparatus can be used as a calori- 
meter for the determination of the heating value of coal gas, 
simply by using the gas to heat up water in the same way, the tem- 
perature attained by using a given volume of gas being measured. 


A prEcE of ice about the size of a small pecan nut is 
reported as having been found a few days ago inside a boulder 3ft. 
in diameter, excavated from a point 31ft. below the surface, on the 
Chicago Drainage Canal. The story goes that Mr. E. Schnable, an 
engineer employed on the work, and a Mr. Joseph Little, were 
examining some curious pockets of asphalt and petroleum in frag- 
ments of the boulder, which had been blown ‘to pieces by a dyna- 
mite cartridge, when the ice was picked out, and was at first 
supposed to = a crystal of some mineral. The ice was found about 
4p.m.; at 5a.m. of the same day the thermometer registered 
35 deg. above zero. A correspondent reported finding ice on 
October 13th, 1894, while excavating in a sewer trench 14ft. below 
the surface at Baton Rouge, La., in a latitude where ice and snow 
are seldom seen. 


At a recent meeting of the Berlin Physical Society 
Dr. Aschkinass described his experiments on the influence of 
electric waves on the galvanic resistance of metallic conductors. 
Gratings made of tinfoil when placed near a Hertz exciter showed 
a diminished resistance which was quite independent of the action 
of light due to the primary sparks, and was persistent after the 
cessation of the electric oscillations, but could then be restored to 
its original value by mere mechanical percussion, A series of 
experiments proved that it is really the electric waves which 
altered the resistance of the grating, and the results were 
extended to other metallic conductors. The speaker drew atten- 
tion to analogous observations made by English and Swiss 
physicists who had found that filings of iron and other metals en- 
closed in glass tubes had their resistances altered by electric sparks 
discharged in their neighbourhood. In their case also, Nature 
says, the original resistance was restored by mechanical vibration. 


Mr. A. Bartow, in the Gazzetta, deals with the 
dependency of the electrical conductivity of organic salts on the 
temperature. The paper describes the result of a continuation of 
the author’s investigations of the electrical conductivity of organic 
substances ; he draws the following conclusions from a stady of 
about sixty aliphatic salts. At ordinary temperatures, or at the 
boiling points, the electrical conductivities of aliphatic alkylic salts 
of small molecular weight are greater than those of their higher 
homologues. The electrical conductivity of such salts increases 
with the temperature, the coefficient of increase of conductivity 
being greater for salts of high molecular weight than for their 
lower homologues ; the temperature coefficient of the conductivity 
therefore increases as the viscosity of the salt increases. In the 
one or two cases in which the conductivity decreases with rise of 
temperature, the anomalous behaviour can be explained by assuming 
the presence of a trace of an aliphatic alcohol. The conductivity 
of a salt may be caused to decrease with rise of temperature by 
adding from 1 to 20 per cent. of any aliphatic alcohol; the 
electrical conductivity of a salt still increases as the temperature 
is peg yg adding to it aniline, paraldehyde, a phenol, a ketone, 
or an acid, 


CuicaGo may now add to its many claims for bigness 
that it uses and wastes more water than any other city in the 
world, Its water consumption, in 1894, asindicated by the pumpage 
at the eight city pumping stations, averaged 238,372,300 gallons a 
day, making a total for the year of slightly over 87,000,000,000 
gallons. This is probably the largest amount of water used by 
any city in the world. London being the closest rival, its consump- 
tion in 1892 having been 216,000,000 U.S. gallons perday. As 
this was an increase of abont 14,000,000 gallons over the consump- 
tion in 1890, it may be assumed that the London daily consumption 
in 1894 was between 230,000,000 and 235,000,000 gallons, Next 
comes Philadelphia, with a daily consumption of 197,344,806 
gallons in 1894, which, like the supply of Chicago and London, is 
all pumped. Fourth in the list is New York, with a gravity supply 
of 183,000,000 gallons in 1894, some of which, however, had to be 
pumped for the high service. The daily per ca ita consumption 
in these four cities ranges from about 40 U.S. ons for London, 
to somewhere in the vicinity of 160 gallons for Philadelphia. The 
exact figures for the American cities cannot given, owing to 
uncertainties as to their exact population, but allowing 1,925,000 
inhabitants as an average for New York, the consumption repre- 
sents about 95 gallons per head per ~~ As in Chicago, of course 
an enormous proportion of this is lost by leakages large and small. 





MISCELLANEA. 


On Tuesday morning a steam crane fell from a height 
of 20ft. at the Blackwall Tannel works, severely injuring two men. 


A CONFERENCE on Merchandise Marks questions is to 
be held under the auspices of the London Chamber of Commerce, 
on the 6th March, at 2.30 p.m. 


Two new dry docks have been opened at Genoa by the 
Societi Esercigio Bacini, one measuring 5$2ft. by 97ft. by 24ft., 
and the other 726ft. by 82ft. by 21ft. 


THE 550ft. span of the Louisville and Jeffersonville 
Bridge across the Ohio River has been put in place, and the 
structnre is practically complete except the approaches on the 
Kentucky side, 


THE sea at St. Margaret’s between the South Foreland 
lighthouses and the bay is said to be encroaching to such an 
extent that a meeting has been held to consider necessary steps. 
A possible cause is the growth of Dangeness Point. 


TELEGRAPHIC and telephonic communication in con- 
nection with the Liverpool lifeboat service has been established by 
the Post-office authorities, under the supervision of Mr. J. R. 
Edwards, the Department’s Superintending Engineer. 


Att the thick plates for the lately launched Russian 
battleships Sevastopol and Petropaulovsk have been ordered from 
the Bethlehem Iron Company, of Pennsylvania, Toe Daily 
Graphic says the French manufacturera are forious. They are 
almost beginning to doubt the virtues of the Russian Alliance. 


THE limit of time up to which applications for space 
at the Bordeaux Exhibition may be lodged with the Socié ¢ Philo- 
mathique de Bordeaux or the secretary of the London Chamber of 
Commerce has been extended to February 28th. The exhibition 
opens in the beginning of next May, and closes in the following 
November. 


THE new torpedo boat destroyer Boxer, built and 
engined by Messrs. J. I. Thornycroft and Co., on her official trials 
attained a speed of 30 354 knots, doing the measured mile in one 
minute fifty-eight seconds, The mean speed during three bour s 
running was 29°17 knots, This speed exceeds that ever obtained 
on an official trial by more than a knot, and represents nearly 
thirty-five miles an hour. 


Tue shipbuilders in the North suffer from the severity of 
the weather, as outdoor work cannot be carried on except where a 
shipyard is covered in like that at Messrs. Swan and Hunter's, at 
Wallsend. In other places hundreds of men are without employ- 
ment. Builders have more orders booked now than they have had 
fora long time, and if they could only get on with them the men 
would not be badly off. ~ 


Tue Science and Art Department of the Committee 
of Council on Education have issued a circular containing a scheme 
of rules for organised science schools. These rules will take the 
place of §$22 to 28, pp. 33 to 36, cf the Science and Art Directory, 
and will come into force after theexamination in May. They refer 
to questions of payment of teachers, &c., but the chief thing we 
notice, and with satisfaction, is, that practical instruction will in 
future be given in the subjects of science simultaneously with 
theoretical. 


Tue third set of the slow-speed Ferranti fly-wheel 
alternators in the central electric station at Portsmouth has been 
set to work, and the three sets of this plant are at work in a most 
remarkable way. A statement of the working results shows that 
the current is being generated at a cost of about 2:5d. per unit. 
The third set of this large plant was put to work and was supply- 
ing current in thirteen weeks from the date of the order to 
Messrs. Ferranti. Already this installation is running with a profit 
on the whole costs. 


Tue Manchester Ship Canal does not seem at present to 
benefit much by trade from Sheffield, but there are indications that 
more will be done in the future. Several consignments of heavy 
traffic have of late been taken by the Prince Line, one of the lines 
formed in association with the canal. At present these vessels are 
running to metropolitan ports only, but extensions are about to be 
made to the West Indies. The Prince Line has established an 
agent in Sheffield, and merchants dealing with that market are 
invited to give the linea trial, on the ground that cheaper freights 
can be had for the route vid Manchester. 


TE Sheffield Chamber of Commerce, in the report to be 
submitted to the annual meeting ina few days, declare that the year 
has been one upon which it has been impossible to look back with 
any degree of satisfaction. Nearly all branches of the trade of 
the district have been depressed. The disastrous coal war of 1893 
has not yet exhausted its evil effects, and even the improvement 
caused by the amelioration of the McKinley tariff in the United 
States has been lost in the general depression. The Council of the 
Chamber state that they cannot do more than express a hope that 
the much-needed improvement may soon appear, but they can see 
no prospect of any change for the better in the immediate future. 


Some experimental trials of towing by electricity, on 
the Bovet system, have been made on the Saint Denis Canal, 
France, with a barge, fitted at one end with an electric motor, come 
municating its rotary motion, by gear, to the towing wheel which 
gives magnetic adhesion to the wire rope. The current was taken 
by a trolley off an overhead line on the bank, a portion serving 
for magnetising the clutch and the towing chain. We are told 
that a distance of about 360 metres—394 yards—was passed through 
in eight minutes, corresponding with a speed of 2:8 kilometres— 
1-7 mile—per hour, which is about double that obtained by ordi- 
nary towage. But we are not told whether the system was con- 
sidered successful. 

Tue Turkish Ministry of Public Works has received 
from M. W. Tola an application for a cc ion of a sch to 
make the Euphrates navigable from Meskené to Bagdad, and 
thence to connect it with the Tigris by a canal or steam tramway ; 
also the construction of a railway starting from Meskené and ter- 
minating at Alexandretta, so as to establish direct communicaticn 
between the Persian Gulf and the Mediterranean, across Mesopo- 
tamia and the Valley of the Euphrates. M. Tola is supported bya 
Franco-Belgian syndicate, and does not ask for any guarantee to 
carry out his enterprise. The Ministry of Public Works has 
approved the project and transmitted it to the Teraskierat for an 
opinion from a strategetic point of view. 


Proaress is being made with the new harbour works at 
Libau. The Journal of the Royal United Service Institution says 
the town is situated on a narrow neck of land between the sea and 
an inland sheet of water, the entrance to which forms the mercan- 
tile harbour, which will not, however, bein any way interfered with 
by the new arsenal and military harbour now under construction. 
Two large moles are being built which stretch for a distance of a 
little over a mile into this inland sea, there being a depth of some 
32ft. at the entrance, while inside the moles the bottom will be 
dredged ont to a uniform depth of 29ft. From this harbour a canal 
over a mile and a-half long, 160 yards wide, and 27ft. in depth, 
will be carried landwards, and on each side will be constructed two 
large basins with an area of 200,000 square yards, round which will 
be built the docks and new dockyard establishments. The cost of 
the works will be enormous, and in any case years must elapse 
before the new dockyard can at all approach completion. More- 
over, it is reported that grave difficulties are seen being experi- 
enced in the dredging, as a stratum of rock has been reached, and 








should it prove to be of considerable extent, the whole harbour 
scheme may have to be reconsidered, 
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PUBLISHER'S NOTIOE, 


* * With this week’s number is issued as a Supplement a Tiwo-page 
*“kagraving of an Express Locomotive, Highland Railway. 
Eeery copy as issued by the Publisher includes a copy of the 
Supplement, and subscribers are requested to notify the tact should 
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they not receive tt. 
_ a pane 
CONTENTS. 
Tue Enotverr, February Ist, 1895. PAGE 
Ov tHE CAICULATIONS CF FRAMEWORKS WITH SUPERFLUOUS PARTS. 
89 


(Itustrated.) aa ip eee > a ae 
New LoUBaICATORS. (illustrated ) |: sat ae 
Express PassENGER Exaine, HicuLanp Raiway. * (Illustrated. Pine 
A New ALemng Rattway—Awn AvustRsan RiGHI. eau y 
Sream Pipe Sarety VaLve_ (Illustrated ) 
LETT*RS 10 THE Epitor—The Theory of the Steam Eng ine 
locomotives and Trains—Labour and Lanesies-Mietees ina 'Poly- 
gonal Truss—Boiler Accidents 
Exbeust from Gas Engines—Traction Engines— Electrical Drilling 
Machines at Devonport Dockyard—The Contract for Portsmouth 
Docks 14 and 15—The Portland Cement oe for 
Electric Lighting aa 
Tue THOMPtON AND MAR‘DEN “Recorper. “(illustrated ) Ga ae Se 
Locomotives BY SHAKP, SrRWaRT, AND Co. (Illustrated.). .. .. 
‘ue COMMITTEE ON LIGHT RalLways OR A ae ae ee ae 
Raitway MaTTERS .. .. 
Norrs a¥D MEMORANDA .. .. sa Pa ee er oe 
MISCELLANEA .. . 97 
LeaDIna ARTICLES-—Tin- -plate in Wales and ‘the United States 
The Machinery of Our Ships of War—The Trade Outlook—A ‘Cable 
Tramway Scheme for septate Loss of the Elbe .. .. 100 


90 
90 
91 
91 


LITERATURE .. «2 ce co 100 
Books Received .. éo “ea es os ee «6 ce 06 oe co op Oe 
TENDERS .. .. . ae ee ee ee -- 101 
Japanese GuNs AT "Yau. ~ (Miustrated.) epee A AS - 102 
VENTILATING Fans FOR THE S(MPLON TUNNr1 (Illustrated. ) 103 
Warr ANNIVERSARY CELEBRATIONS 102 


LETTERS FROM THE Provinces—The Iron, Coal, ‘and General Trades of 
Birmingham, Wolverhampton, and other Districts—Notes from 
Lancashire eee os ae 

The Sheffield District —The North of Eng! giand 105 
Notes from en wees and 1 Adjoining C Counties—Notes from 
Germany «2 «- «oo -« - 106 

-- 107 
ae mee 
- 107 
108 


American Nores .. oo os <a +e on 
LauncHes AND TRIAL Wie ess ey ce Sa eee ss 
Tas Patawr JOURMAL.. .. «2 cc co co . 
SELECTED AMERICAN PATENrs . 
Two-PAaGE SuPPLEMENT—EXPRESS ‘Locomorive, HIGHLAND RalLway. 


- 


+ 


TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.’ 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 
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whatever can be taken of anonymous communications. 

C O2 —You can obtain information by applying to the Admiralty, Whitehall. 

C. W. (Rome Electric Supply) —/t obviously should be 40 cubic metres 
instead of h. 

W. A. Z. (ristol.)—J/ you send us your specification we will give 
opinion you ask for, 

CaNDLE AND SvaP MacuINERY.— Letters await the application of the 
inquirer on these questions. 

TiLLeR.—See ** Naval Architects’ and Shipbuilders’ Pocket bool,” 
published by Crosby Lockwood and Co. 

J. E. G.—You ave too old in the first place, and in the second no firm would 
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.C.8%—You will find this under deflections of beams and moments of 
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by Mackyov, 


ey rtia in Molesworth's Pocket-book, pp 123-4 and 132. 
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in order that the boiler may be examined. Your friend was mistaken in his 
conclusions, 
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W. 8. (Paris).— The company referred to is called, in a translation of the con 
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Patent office Library. 
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Whittaker and Co. 
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the manufacture of a tool which they use—not make. 
T. J.—For a temperature of 62 deg the formula for the low of air through an 
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For circular holes in thin plates the coefficient is about 60. For conical con- 
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Pease, and Co , Stockton on Tees; Messrs. Mansfield and Sons 1/40 Great 
Clowes-street, Manchester Gas engines of small size ave also driven by the 
Alpha gas apparatus of H. L. Miiller, 22, Mary Ann street, Birmingham. 
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of Municipal Engineers during the Brussels meeting. See Contract 
vournal, October 17th, 1894. Messrs. Easton and Anderson, of 3, White- 
hall-place London, S. W., are the engineers of the works. and would be able 
to tell you where you could find full information as published. 
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DEATHS. 
On the 25th ult., at 74, Lewisham High-road, 8.E., James Pace Symes, 
M L.C.E., of Millwall, aged fifty-two. No cards. 
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TIN-PLATE IN WALES AND THE UNITED STATES. 


A NOTEWORTHY policy is now being advocated in Wales. 
Nothing less, in short, than a short life and a merry one 
for the tin-plate trade. Certain manufacturers, and very 
many of the men, have arrived at the conclusion that the 
United States are going to make in the near future for 
themselves all the tin-plate they need; that is to say, 
75 per cent. of the total output of the 531 mills in the 
Principality. That asa result the Welsh tin-plate trade 
will become extinct, and that under the circumstances the 
best course to pursue is to raise the price of tin-plate five 
or six shillings a box. To make in this way a great 
profit and carry away a legacy left by the dying 
industry. The idea involved appears to be absurd. It 
could only, we imagine, originate in the minds of Welsh- 
men. Englishmen would scarcely give up the struggle in 
a fashion which it is not easy to regard without contempt. 
Yet the surprising character of the proposition startles us 
into the doubt that there is something behind it ; and that 
those who put it forward are in no sense cowards, but 
men wise in their generation and resolved to make the 
best of a bad case. We have taken some trouble to arrive 
at a knowledge of the facts. The situation is too com- 
plex to be dealt with within the limits of a single article. 
For the present we can do little more than direct atten- 
tion to its salient features. We may add here at once, 
however, that we see no reason to regard the policy 
advocated as anything but suicidal. 

Previous to the year 1665 England was exclusively 
supplied with German tin-plates imported from Hamburg. 
In 1691 a patent was granted in this country for the 
manufacture of tin-plate, and for about 200 years Wales has 
had a monopoly of the trade, which has grown from a 
make of 1,000,487 boxes in 1862 to 8,967,580 boxes in 
1891. Fostered by the tariff and other causes, the United 
States began to make tin-plates several yearsago. Their 
earlier efforts in this direction failed ; but Americans, unlike 
Welshmen, do not easily accept defeat. Inthe fiscal year 
1892 there were made in the United States 13,646,719 lb. 
of tin-plate; in 1893 the output rose to 99,819,202 lb., 
and last year it reached 141,386,508 lb., or 63,118 tons. It 
was believed that the abrogation of the McKinley tariff 
would shut up the United States mills ; instead it brought 
about a demand for a reduction in wages. The American 
rollers had been earning on an average from 8 dols. to 
12 dols., or 82s. 6d. to 48s. 9d. per day. The masters pro- 
posed 6 ‘dols., or 25s. per day. There was a strike, which 
has closed the American mills for the last three months. 
The accounts which have reached this country as to the 


In the end the masters appear to have been victorious so 
far that a couple of weeks since a compromise was effected 
at a reduction of 15 per cent. instead of the 30 per cent. 
asked for, and we now hear that fears are being expressed 
that the output of American mills will be so great that 
the market will be glutted. Energetic as we know that 
our rivals across the water are, we venture to think that 
the fear is the outcome of hope rather than certainty. 
The situation in the States at present is this. The 
price of steel tin bar is about the same in the States as 
it is here. The cost of rolling the bar is greater than it is 
here ; the existing tariff is just sufficient to represent the 
difference, and place the American manufacturer on the 
same level asthe Welshman. The wages paid to tin-plate 
rollers are high because these men are scarce. But for 
all the other processes the American manufacturer has 
learned to dispense by the aid of machinery with high- 
class skilled labour. The following quotation from a letter 
from an American firm will serve to throw more light on 
the subject than anything we could write :—‘‘It is all 
nonsense about coal miners, labourers, grocery clerks, 

cc. being easily trained into the position of rollers, 
sheeters, doublers, &c. Of course, there is not the union 
nonsense about it over here that there is in England, but 
still at the same time it does require skilled labour to 
roll sheets, as you can spoil more iron, break more rolls, 
and lose more money in shearings if you have a poor 
rollerman than any low wages could make up for. It is 
no easier to roll iron in America than it is in England. 
We have found that as far as training is concerned we 
can train a grocery clerk or a boy to run a tinning pot in 
a few days as well as any full-grown Welshman.” 
Furthermore, letters which lie before us show that so far 
from the American makers finding it necessary to import 
Welshmen, they are very desirous to get rid of the few 
that they have, pronouncing them obstinate and slow. 
Thus, =o. it may be stated that the United States are 
very nearly in as good a position to make tin-plates 
as Wales, the difference in wages being represented by 
the tariffs and freights. But it must be very clearly 
understood that this—from an American point of view— 
favourable state of affairs is due entirely, or nearly so, 
to the low price of bars. Quoting from another letter, 
we have the following :—‘ All calculations regarding the 
ability of the Americans to make tin-plates have been 
overturned by the heavy drop in the prices of billets and 
bars.” And again, ‘“‘The whole situation is narrowed 
down to whether the protection given under the new 
Tariff Bill of 1 dol. 20c. on tin-plate and 1 dol. 223 c. on 
black plate, is or is not enough to protect the Americans 
in rolling the billet down to the sheet, because that is the 
only part of the operation that needs protection.” 

No doubt Wales will have to take account with American 
competition. The monopoly in tin-plate will go the road 
that England’s monopoly in steam engines and cotton 
went, many years ago. But it is folly to assume that 
because the monopoly is gone the trade must go too. It 
is admitted on all hands that the price of iron in the 
United States is abnormally low. A moderate rise would 
tell heavily against the American plate mills. But, again, 
the wages in the States are very heavy, so far as skilled 
labour is concerned, as we have shown. The Welsh tin- 
plate workers have had to submit to a reduction of 
124 per cent. This may seem a great deal. It is well 
that what it means should be properly understood. In 
ordinary times the roller men earn about £3 per week, or 
nearly twice as much asa fitter. The work is not excep- 
tionally heavy; nothing like so severe as that of a 
puddler, for example. In 1874 the high-water mark of 
wages was reached. The trade was never so prosperous. 
It will scarcely be credited that until last year no change 
was made, or attempted to be made, in the scale. But 
besides this, the unions restrict the make to thirty- six 
boxes per mill per shift of eight hours. The result is, that 
all the standing charges per box are much increased. In 
the United States the outturn is fifty to fifty-five boxes in 
eight hours. 

Obviously, it appears to us, the proper position for 
masters and men in Wales to pursue consists in com- 
bining together to defeat the American maker. One 
of the first things to be done is to steady the market, and 
give the dealers and brokers some chance of doing trade 
on a sound basis. There is a very well-grounded com- 
plaint that an exporter now is never sure that the price 
he pays is the lowest at which he could have bought. 
“The higgling of the market” is a recognised factor in 
political economy, but it can be carried to such an extent 
as to check trade. In the next place, the whole position 
should be re-considered—not on a small scale or in a 
narrow-minded way, but very broadly; and a definite 
figure should be arrived at as representing the price at 
which plates can be made, leaving a fair but not excessive 
profit, and that price should be such as to kill American com- 
petition if possible, even if it did not represent any profit 
at all. The representatives of the men should meet the 
masters, and by discussion arrive at a definite conclusion. 
The question for consideration is terribly simple. Is 
the manufacture of tin-plate in Wales to be abandoned or 
continued? To answer this it is essential that 
the true nature of the United States competition 
should be known by master and men alike. it 
is determined that it is to be abandoned by the 
existing owners, we may rest assured that others, 
younger and more enterprising, will take it up and 
continue it—probably on a smaller scale, and under 
different conditions as to wages and machinery; or a 
great union of the more powerful mills may be formed to 
beat the American manufacturer. If, on the contrary, it 
is resolved that the American shall be fought on the existing 
lines, then it is for masters and men to combine with 
that object. As for the Unior, there appears to be but 
one course open—it must submit to a reduction in wages 
and a removal of restrictions which, barely tolerable 
under a monopoly, are out of the question in a trade 
fighting for existence. The only certainty at present is 
that the manufacture of tin-plates in the United States 
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magnitude and importance of this strike are conflicting. 
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short of a considerable rise in the price of iron appears 
to be likely to check it. 

As we have stated at the outset, we have done little 
more than touch the fringe of a most important subject. 
Much remains to be said, for which we must find another 
opportunity. 


THE MACHINERY OF OUR SHIPS OF WAR. 

Ir twenty first-class ships of our mercantile marine 
were despatched to-morrow from England to New York, 
with orders to proceed thither at the highest speed of 
the slowest ships, say, seventeen knots, the squadron to 
keep together as much as possible, it is all but certain 
that these twenty steamships would cross the Atlantic 
without a hitch or a breakdown in their machinery, the 
weather being neither worse nor better than it usually is 
at the time of year. If twenty of our best warships, 
including cruisers, were ordered to make a similar voyage, 
at the highest speed of the slowest ship, say, fifteen 
kacts, it is about equally certain that more or less serious 
casualties would occur, and that some of the ships would 
either arrive on the American coast in tow of their con- 
sorts, or else would finish their voyage at about half- 
speed. The truth of the first proposition is proved every 
day by the ordinary trips of the vessels of the Cunard, 
White Star, International, and otherlines. The truth of 
the latter proposition is demonstrated by the record of 
the naval manceuvres. It appears to be impossible under 
any conditions to get an English fleet together among 
the ships of which breakdowns will not occur with a 
pertinacity which is as distressing as it is perplexing. It 
is very well to insist on having numbers of ships of war, 
but it is not well that these ships should so often break 
down when they are wanted. 

If we look back at the recent history of steam engi- 
neering in the Navy, we find that it is in the maina 
record of failures. It is very easy to make light of leaky 
boilers and broken-down engines; but this way of looking 
at the subject is not that calculated to work out a change 
for the better. If any twenty of our own warships had 
represented the fleet of a company, then that company 
would have been reduced to bankruptcy by the failure of 
the ships to perform the duties for which they were in- 
tended. When we read that a great warship costing 
close upon a million sterling is found to break down in 
her boiler-rooms whenever any attempt is made to drive 
her at full speed, the unfortunate tendency is to underrate 
the importance of that fact. Let us suppose that the Teu- 
tonic or the Campania regularly failed in a similar way; 
that when it was attempted to drive either at full speed, 
her boiler-rooms became flooded with hot water, and the 
stokers had to fly for their lives; what would be the 
result? But that is just what has occurred over and 
over again in her Majesty’s ships, and may occur again 
to-morrow, and that at a time of our utmost need. 
Nothing is more easy than to plume ourselves on our 
successes. The truth is, however, that, looked at in the 
right way and from the proper point of view, these 
successes have been qualified by so many failures that 
we have very little left on which to congratulate our- 
selves. More or less the Navy has always been in trouble 
with machinery. When surface condensers were adopted, 
long after they were in general use in the mercantile 
marine, boilers began to fail by corrosion; and the 
corrosion went on and went on long after it had been 
practically cured in merchant ships, and a Commission 
was appointed to take evidence ‘and see what was to be 
done. An enormous Blue-book was the result, and 
nothing more. Then came forced draught, and the ruin 
of boilers. Machinery, too, constantly broke down. Then 
another Commission was appointed. The report was 
issued on December Sth, 1892. There were eight 
members of the Commission, and four reports were 
sentin. It may be said of these that they have borne no 
fruit; nothing has been done because of them that would 
not have been done if the Commission had never been 
appointed. As to the necessity for ‘‘ doing something,” we 
have only to turn to the report of any of the naval 
manceuvres and read the list of casualties. Some of 
these are serious, some trifling in themselves; but all of 
them of great importance if considered as likely to take 
place when a fleet was really fighting. Take, for 
example, the Galatea’s performance at the end of July 
and beginning of August, 1893. Her steering-gear broke 
down on the 19th of July, and she had to drop out of her 
place in the squadron to repair it. Let us imagine 
what would have occurred had she been going into action. 
On the 25th her excentrics heated and ran the white 
metal out, and she was not ready to proceed again until 
the night of the 26th. In the early morning of the 4th 
of August she broke down again, and was able to use 
only one screw for some hours. It may be said that 
these were all small matters. They were nothing of the 
kind. Each was great enough in itself to lead to the 
capture of the vessel by an enemy’s ship. In the history 
of the fleet of the mercantile marine, if we except the 
very earliest experimental days, we find nothing to 
parallel this. We do not for a moment pretend to say 
that ships do not break down; but we do say that the 
failures are few and far between, and that the Navy 
would do very well if its record was equally satisfactory. 

To attempt to account for the unsatisfactory state of 
naval engineering would be to advance a multitude of 
explanations, which very frequently take the form of 
excuses. Boiled down they amount to an assertion that 
too much is attempted, more than iron and steel and 
brass can be made to stand. If this be the case, then 
someone must be responsible for perpetrating a very 
serious blunder. If, for instance, we are told that the 
proper speed and power of given engines are 150 
revolutions per minute, and 8000-horse power, why should 
we attempt to runthem at 200 revolutions and get 12,000- 
horse power out of them? Would it not be far more 
satisfactory to know that the speed of a ship was sixteen 
knots, and that she could be depended upon to run 
at that speed for hours together, rather than think that she 
might be pushed up to twenty knots for a few hours with 








the chance of a breakdown? But itis often urged that the 
engines can always be worked at the lower power, and only 
driven at extreme speeds in times of necessity. The 
argument is specious, but it does not bear the test of 
experience. Engines of moderate size cannot be driven 
up to excessive powers in the way suggested. If an 
engine is intended at any time of its life to develope 
12,000-horse power, it must be made bigger than it would 
be if only intended to run at 8000-horse power. The 
amateur notion that we can get all that extra power by 
running faster will not bear examination for a moment. 
In order that the screws may turn round quicker the 
pressure on the pistons must be augmented, and every- 
thing ought to be proportioned to stand this extra 
pressure. Again, if we not only load bearings with extra 
stress, but also run the shafts faster in them, the bearing 
surfaces must be made larger. Every engineer knows 
that the idea that a little engine—that is to say, little all 
over—can be made to exert a great power by driving it 
fast, is founded in error. The mistake actually made 
in our warships is, not that no provision is made in 
designing warship machinery for extra efforts, but that 
in order to keep down weight a compromise is arrived at, 
and that in very many instances the compromise just 
suffices to spoil the engines. They are too big to be run 
economically at low powers, too small to be run with 
success at high speeds. When we say this, we are told 
that a man-of-war is a compromise all over. Our reply 
is that there ought to be no compromise in her engine 
and boiler-rooms. 

It is, perhaps, open to question if the machinery of our 
ships of war is as well finished as that of the best mer- 
chant ships ; but, inany case, it is good enough, and after 
all has been said about design that can be said in the way 
of criticism, a good deal remains to be accounted for con- 
cerning breakdowns. These unfortunately occur not only 
when a ship is steaming as fast asshe can, but during ordi- 
nary cruising. It is possible that this is due very largely to 
the want ofa sufficient number of engineersincharge of the 
machinery. All warships are terribly shorthanded in the 
engine-room as compared with seagoing passenger 
steamers. The Teutonic, for example, carries eighteen 
engineers and a chief. The larger number of these men 
have Board of Trade chief engineer certificates. They 
have besides their greasers. The moment the ship 
arrives in this country from the United States she is 
boarded by the shore gang, her engines opened out, and 
everything examined, replaced, and if the smallest defect 
is found, it is made good. In this way the machinery of 
the ship is constantly kept up to the same condition as it 
was in when it left the makers’ hands. Nothing quite 
like this takes place on board a ship of war. There is 
not time and there are not hands to do it. It is done, no 
doubt, but it is not done with that clockwork regularity 
which attends the working of a smart Atlantic liner. 

It may be said, and said with truth, that we have 
written nothing now that we have not written before. 
But certain things have to be repeated over and over again 
in order that the repetition may do good, and the present 
moment is very opportune for dealing with the subject. 
It is very greatly to be hoped that the forthcoming 
Budget will contain proposals for a large addition to our 
Navy. The discussion on the Naval Estimates ought to 
Le important. The danger is that while we shall hear 
enough and to spare about ships, and guns, and armour, 
it may be taken for granted that the machinery and 
boilers will be all that they ought tobe. The history of 
our steam fleet is, unfortunately, not calculated to induce 
the belief that these things may be passed over in silence 
without detriment to the public service. That is the 
reason that we have written once more on the subject. 
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THE TRADE OUTLOOK, 


AN interesting speech was made last Tuesday night by Mr. 
A.S. Jarvis, goods manager at Sheffield for the Midland 
Railway Company. In proposing the toast of ‘‘The city and 
trade of Sheffield,” at the annual dinner of the Chrysanthe- 
mum Society, Mr. Jarvis took a general view of trade both 
locally and throughout the country. Dealing with the 
railway returns he said that these unfortunately gave any- 
thing but promising outlook for 1895. For the first three 
weeks of the present year forty-three railway companies 
exhibited a falling off in their receipts on goods traffic of 
£142,768. During the third week, the worst of all, an 
increase had been expected, while, on the contrary, thirty- 
eight English and Welsh lines showed a decrease in their 
earnings on goods traffic of £93,350. The Irish railways also 
showed a decrease, but to a less extent, while those in 
Scotland had taken a turn for the better. Many manu- 
facturers, he said, were hopeful that the lowest point of 
depression had now been reached, but his view was that 
entertained by some of those producers most competent to 
judge, namely, that there is no branch of trade showing any 
tangible sign of improvement. Mr. Jarvis finds that orders 
are few, those received are light, and the producing power 
isso great that they are soon disposed of, and, at least for the 
first quarter, a heavy trade is not expected. As the year 
developes business may get better, but with the General 
Election anticipated during the year it is doubtful whether 
1895 will show any verymarked development. It was certainly 
not for want of enterprise on the part of manufacturers and 
others that Sheffield was now, commercially speaking, under 
acloud. During the past year the Midland Railway Com- 
pany had opened up Derbyshire by means of their Dore and 
Chinley line, and had spent on the goods stations in Sheffield 
alone during the last few years some £140,000. They 
had also during 1894 opened a branch at Chapel- 
town, and were now pushing forward their extension to 
Barnsley. Then the Sheffield and South Yorkshire Canal 
Company had bought the existing waterway at a cost of 
£1,140,000, while the London and North Western Company 
were opening an independent goods station at Sheffield, and 
the Manchester, Sheffield, and Lincolnshire Company were 
making a direct line to London. Mr. Jarvis stated that the 
Midland Company had no anxiety about the new competition, 
believing that not only was “necessity the mother of inven- 
tion,” but that also, given an — of opening out new 
avenues, increased trade would follow. “It is amusing,” 
adds Mr. Jarvis, ‘‘as well as interesting, to see how the 





change in which such developments are viewed, as when 
George Stephenson first commenced his iron roads, the feay 
was expressed that ‘cows would not graze, and horses would 
be driven from the roads, as they would have no work to do.’ 
whereas my own company have need not only of steam 
power, but also employ no less than 4375 horses. They hayg 
also in their employ 56,578 men, and during last year con. 
sumed 1,100,000 tons of coal, and sent over their own Wireg 
no less than 11,589,980 telegrams.” 


A CABLE TRAMWAY SCHEME FOR EDINBURGH, 


THE successful running of the cable tramways between 
Hanover-street and Goldenacre Toll, and between Frederick. 
street and Stockbridge, operated for a number of years past 
by the Northern Tramways Company, has inclined the 
Edinburgh people to favour a general extension of the system 
The matter has now assumed definite shape, and the sub. 
committee of the Lord Provost’s Tramway Committee has 
approved of an elaborate scheme prepared by the Cit 
Engineer. This provides for a general adoption of cable 
haulage on all the principal lines, dealing with Edinburgh 
and Leith as combined in one system. There are in the 
capital and its seaport about fourteen miles of lines worked b: 
horses, and it is proposed to adopt cable haulage on all routes 
requiring a five minutes’ service. Two central power houses 
are to be provided, both in Edinburgh, the principal estab. 
lishment being located at Shrubhill, on Leith Walk, where 
the existing tramway depot stands. The Corporation here 
owns seven acres of land, and the site is admirably adapted 
for the proposed purpose. From this point. according to 
the engineer’s scheme, a cable is to be carried to Leith, 
traversing Bernard and Junction streets in that burgh, 
Another cable would be taken up Leith Walk, and turning 
southward by the bridges, would proceed along Clerk-street to 
Craigmillar. The second power house would be located at 
Tollcross, a quarter of a mile south of the Princes-street 
station of the Caledonian Railway. From here a cable would 
be carried northward along Lothian-road, eastward by 
Princes-street to the Post-office, back to Haymarket, and 
along the Dalry-road to Polwarth-terrace. Another route 
would be by way of Leven-street, Bruntsfield-place and 
Morningside-road to the city boundary in the vicinity of the 
Braid Hills. A cross route between Newington and Morning- 
side is also proposed, which would be worked in conjunction 
with the Tollcross and Braids cable. The present horse line 
between these points is full of very sharp curves, altogether 
unsuitable for cable traction, but this difficulty would be 
overcome by relaying a portion of the line along Strathearn- 
road. Several other short routes are also proposed, but the 
lines indicated will be dealt with in the first place. The 
tramway lessees are bound in terms of their lease to 
provide the necessary cars, grips, and cables, and it is 
suggested that the existing horse cars should be utilised 
on new suburban lines. The combined scheme for Edin. 
burgh and Leith is estimated to cost £192,000. 


THE LOSS OF THE ELBE, 


Srxce the foundering of H.M.S. Victoria there has been 
no such disaster at sea as the loss of the North German 
Lloyd steamship Elbe in the North Sea, on Wednesday. It 
is too early yet to form any adequate conclusion as to where 
the blame of this last terrible disaster rests. The reports so 
far received are necessarily meagre and inconclusive. It can 
be gathered, however, that the Elbe was run into on the 
port side, about, or just abaft, the engine-room, that the 
morning was dark but clear, and that the vessel was repeatedly 
displaying rocket signals to call the attention of neighbouring 
vessels, probably fishermen, to her proximity. There is no 
mention of any order to slow down or stop the Elbe. She 
probably kept her course, and this, judging from the state- 
ments published, it was her duty to do. She had the un- 
known steamer to port, and so far as the facts are known, it 
was the duty of the latter to keep clear. She seems to have 
struck nearly end on, and it may be that she misjudged the 
length of the Elbe and the distance between the two vessels, 
and that in endeavouring to pass under the stern of the Elbe 
these miscalculations were fatal. It seems to be very pos- 
sible that the unknown steamer has also gone down, and if 
so, we may never know the truth, 








LITERATURE. 


American Brewery Plant. By Professor €cHWacKHOFER, 
of Vienna, 1894. 
[First Notice. | 

Tue full title of Professor Schwackhifer’s book (which is 
in German) is ‘‘ Report on the American Brewing Industry 
at the Chicago International Exhibition,” and it forms 
one of a series of volumes written by specialists on 
various branches of industry, at the request of the Com- 
mission which had been appointed by the Austrian 
Government. 

At the commencement of his undertaking, the author 
encountered an unexpected difficulty. There were large 
exhibits of beer, hops, and malt, as well as of various 
preparations of maize which are used as substitutes for 
the latter; but the display of brewing machinery was 
small, and very incomplete. Several of the largest 
breweries had made most elaborate displays, serving 
chiefly as advertisements. For instance, the Pabst 
Brewing Company, of Milwaukee, exhibited a inodel 
of its brewery in 22 carat gold. This model, which 
was 8ft. square, was valued at £100,000. The Anhiiuser- 
Busch Brewing Association, of St. Louis, also showed a 
large model of their brewery, made of terra-cotta. Scattered 
about in the Agricultural Building, the Machine Gallery, 
and the Transportation Building, were a few small mash- 
tuns, wort coolers, beer filters, and cask lifts; not only 
was there no general brewery exhibition, but many 
appliances were not represented at all. In refrigerating 
machinery, only seven firms exhibited. Of these, the 
largest display was made by the Hercules Ironworks, of 
Chicago, who put up a cold storage building 256ft. long 
by 131ft. wide. In the middle of the building was the 
machine house with three 100-ton ice machines. Un- 
fortunately, on the 10th of July, a fire broke out in the 
central tower, and the whole structure, which was of 
wood, was burnt to the ground. Other ice-making 
machines were in various parts of the Exhibition, one in 
Krupp’s Pavilion, another in the Midway Plaisance for 
the “ Russian mountain,” &c., but these did not serve to 
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illustrate the use of ice, or cold air, as applied to the 
manufacture and conservation of beer. 

The writer next mentions the boilers, which have 

already been fully described in Toe Encinerr. Finding 
that the Exhibition grounds did not contain the materials 
which would enable him to accomplish his mission, he 
determined to seek them elsewhere; and in the course 
of his investigations he visited twenty-one breweries, four 
malt factories, and eight machine factories making a 
speciality of brewery plant—besides engine and boiler 
works, ice factories, bottlers, cask works, kc. The result 
of his labour is given in a thick quarto volume, with 
sixty large pages of illustrations. Most of these are 
made from drawings supplied to him by the breweries or 
manufactories; but many—especially those which accom- 
pany descriptions of new apparatus—are from his own 
sketches. These are so clear that even those who do not 
understand German will be able to form an idea of the 
processes which they illustrate ; whilst the book itself is 
a comprehensive review of the whole brewing industry of 
the United States, though the author has more par- 
ticularly dwelt on those points of detail in which American 
and Austrian practice differ. It will be gratifying to 
English brewing engineers to see that, as a whole, our 
machines are superior to those used in the States; but 
all of them, as well as all brewers who read this work, 
will certainly see several appliances which could be use- 
fully introduced into this country. 

The large number of exhibitors and visitors at the 
annual Brewers’ Exhibition at the Agricultural Hall, 
shows the interest taken in this class of machinery, with 
the kindred industries of mineral-water and ice-making, 
bottling and cask-making. It is therefore probable that 
a summary of Professor Schwackhifer’s book will interest 
many who are unable to read the original. He divides it 
into five sections—malting, brewing, breweries, refrige- 
rators, and steam boilers. 

In the first part he describes the grain elevators, 100ft. 
to 160ft. high, to which the barley is taken in bulk, 
instead of being malted by the farmer, or loaded into 
sacks. He then illustrates the ‘‘ power shovel” or 
“steam shovel,” by which one man can empty a 500 
bushel covered railway wagon in fifteen minutes. By 
using a double shovel, two men can empty the same 
wagon in five minutes. After being automatically 
weighed, the grain falls on to a belt, usually of gutta-percha 
and 5ft. wide, which conveys it to the bin for 
which it is intended. The apparatus for turning it off 
the belt when the bin is reached, and various drying 
appliances are next shown; the charge for storage, which 
includes loading and unloading, is given at 1 cent per 
bushel per month. On account of the cost of labour, 
malting floors are being gradually superseded by the 
pneumatic system. Drawings of both are given, including 
a general arrangement of the Chicago Pneumatic Malting 
Company's new building, finished in December, 1893. 
Direct heating with anthracite coal is almost invariable. 

In the second part the author commences with some 
interesting statistics. It appears that in thirty years the 
consumption of beer in the United States has increased 
from 2,000,000 to 32,000,000 barrels. The consumption 
per head was 5°31 gallons in 1870 and 15:10 in 1892. 
During the same period there has been hardly any 
increase in the consumption of wine, whilst that of spirits 
has fallen from 2°07 to 1°50 gallons perhead. It appears 
that there are only six States which contain no breweries, 
and that of a total of 1737, only 651 do their own malting. 
The largest producers are the Pabst Brewing Company, 
of Milwaukee, whose output exceeds 1,200,000 barrels. 
Next comes the Anhiiuser Busch Company, of St. Louis, 





with 800,000 barrels, and then the Schlitz Brewing Com 
pany, of Milwaukee, with 600,000 barrels. There are | 
fourteen other breweries whose output exceeds 200,000 | 
barrels, whilst in more than half the total the yearly | 
output is below 5000 barrels. | 

The greatest difference which Professor Schwackhifer | 
found between brewing in the United States, and that to 
which he had been accustomed in Austria, was in the | 
use of maize preparations as a substitute for malt. The | 
maize used is the so-called “‘ horse-tooth,” or white flint 
maize, grown chiefly in Indiana, Illinois, and Nebraska. | 
The grains are pale yellow, transparent, and flat, with an 
indentation on the end, like that on a horse’s tooth. It 
contains 44 per cent. to 5 per cent. of fatty oil, and this is 
the chief hindrance to its use in brewing, as it gives a 
disagreeable rancid flavour to the beer. It is therefore 
necessary to remove the oily part as much as possible ; 
and it is found that the oil is chiefly contained in the 
germ, which forms about one-tenth of the whole grain. 
The preparation of maize for brewing, has become a 
separate industry; the grain is treated in special 
machines which contain rapidly revolving knives, and is 
then sifted and winnowed to remove the germ and husks. 
The product thus obtained is termed hominy. It is 
ground, sorted into sizes by sieves, and kiln-dried. The 
product is divided into five classes :— 

No, 1. Coarse grits, with } to } per cent. oil, used for brewing. 

No, 2. Fine grits, with about 1 do. do. human food. 

No, 3. Coarse meal, do, do. do. do. 

No. 4. Fine meal, do. do, do, do, 

No, 5, Germs and husks do, do. _as fodder for cattle. 

By further sorting, the oil in the grits can be reduced 
to } per cent. It cannot be added directly to the malt in 
the mash tun; but must first be worked up into a paste 
with water, and 20 or 30 per cent. malt. To avoid the 
necessity of this separate treatment, another maize pro- 
duct has been brought into the market. It is known as 
ceraline, frumentum, maizeline, quick malt, &c., and is 
made by steaming, rolling, and then drying hominy. This 
ceraline contains from 1 to 14 per cent. oil, and is put 
straight into the mash tun, after the malt has first been 
mashed in it, with water at a temperature of about 
100 deg. Fah. This prepared maize has almost entirely 
supplanted rice, wheat, &c., as partial substitutes for 
malt. The author only found rice used to any great 
extent in two breweries, and then merely for special 
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descriptions of beer. 


The appliances used in all breweries were (1) Malt 
mills; (2) malt bins; (8) hominy bins; (4) hominy 
boilers; (5) mash tuns; (6) coppers; (7) hop extract 
apparatus ; (8) hop backs. 

(1) Nearly all fires in American breweries can be 
traced to an explosion in the malt mill. For this 
reason all malt mills are provided with arrangements 
for preventing the fire from spreading when the malt 
dust has become ignited. The cause of these explo- 
sions is the want of care in cleaning the barley 
or malt before it reaches the brewery. Stones which 
should have been previously removed are left in 
the malt, and getting between the rolls, they cause 
sparks, which set fire to the malt dust. All malt 
mills are advertised as being ‘“non- explosive ;” and 
the author describes and illustrates four different 
methods of arriving at this result. In three of 
them, the malt, in passing from the bin to the mill, 
has to go through intermediate receptacles, which in 
the event of an explosion in the mill, prevent the flame 
from passing out. In the fourth, an explosion immediately 
directs jets of steam both into the mill and into the 
elevator. Magnetic separators are also fixed in the 
hoppers leading to the mills, to remove nails or wire that 
may be in the malt. (2) The malt bins are fitted with 
an automatic registering weighing machine, and are 
large enough to contain the requisite quantity of malt 
for one mashing. (3) The receptacles for hominy are 
similar to those for malt. (4) The hominy boilers may 
be divided into two classes; in the one, it is boiled in 
open vessels fitted with rousers ; in the other the vessels 
are closed, and the boiling takes place at a pressure of 30 lb. 
to the square inch. The gain by using the closed vessels 
is only about one per cent. They have been taken 
from distillery practice, but in brewing the circumstances 
are different on account of the previous preparation which 
the maize has undergone, and which has tended to dis- 
integrate it. (5) The chief point which the author 
noticed about American mash tuns was that they all con- 
tained an arrangement for raising or lowering the rousers, 
so that they could sffi up the mash to the depth that 
might be desired. This is sometimes done by hydraulic 
pressure and sometimes by screws and gearing. Usually 
the shaft is raised and lowered from below, and passes 
through a stuffing-box into the mash tan. Drawings and 
full details of the different systems are given. The 
crushed malt goes straight to the mash tun; Steel’s 
mashing machine, or any similar appliance, being hardly 
ever used. (6) The coppers have a capacity of 50 to 
450 barrels, the larger size being made of sheet copper 
sin. to jin. thick. Boiling is invariably done by steam, 
the usual pressure being about 35 1b. to the square inch. 
(7) The author next describes several systems for ex- 
tracting the flavour from hops. In some of these, it is 
thought sufficient to pass steam through the vessel which 
contains them; in others, the extractor contains revolv- 
ing knives. He considers that these machines work well, 
but are difficult to keep clean. (8) There seems to be 


nothing special about the hop backs, pumps, hot water | 


reservoirs, &c., which are all shown on the general draw- 
ings of breweries, described later. 


Elliptical Orbits. By Henry Larxry. London: T. Fisher 
Unwin. 1895. 

Tue author of this pamphlet has a great intellectual 
pleasure in store for him when he reads the corresponding 
treatment of this subject in Newton’s “ Philosophix 
Naturalis Principia Mathematica,” 1686, but it will 
be interesting to draw here some comparisons between 
the difference of method of our two authors. Mr. Larkin 
should study Newton’s book in its original Latin, say 
Cotes’ edition, the second, of 1713; not one of the little 
cram books in English, which are composed merely of 
mathematical excerpts suitable for a certain examination, 
and which omit all the discursive and philosophical argu- 
ments which make the original Latin so interesting a 
monument of the scientific progress of its date. 

First he should turn to the ‘ Regule Philosophandi ”’ 
given in the ‘Liber Tertius de Mundi Systemate,” and 
examine his own brief summary of the fundamental 
mechanical conditions of all elliptical orbits by the light 
of these rules, still of universe! application. 

Mr. Larkin can now pass over the preliminary mathe- 
matical investigation and start with Section XI., Book I. 
as in line with page 1 of his own pamphlet; this is in 
accordance with Newton’s own suggestion—‘‘ In Mathe- 
maticis enim jam versamur, et propterea missis disputa- 
tionibus Physicis familiari utimur sermone, quo possimus 
a Lectoribus Mathematicis facilius intelligi.” Compare 
Mr. Larkin’s first question—‘‘ What is it which holds 
the sun securely at the centre of the planetary system ” 
—with Newton’s answer given more than two hundred 
years ago: ‘* Centrum Systematis Mundani quiescere "— 
‘*Commune centrum gravitatis Terrx, Solis, et Planet- 
anum omnium quiescere "—or as qualified by Newton— 
‘* Centrum illud vel quiescet vel progrediatur uniformiter 
in directum.”’ 

This important qualification first lays down the great 
principle of the relativity of all motion, or rather of 
motion of translation. Some metaphysical mathemati- 
ciens cannot rest content till the principle is extended 
for logical completeness to motion of rotation as well, 
thus denying the validity of Newton’s arguments con- 
cerning the bucket of water suspended by a twisted 
rope. On this hypothesis the whole visible stellar system 
might be spinning about some unknown axis without our 
being aware of it, and Mr. Perigal’s heresy concerning 
the rotation of the moon might turn out orthodox at 
last, as the spinning universe to which Mr. Perigal 
refers his rotation is the ornamental lathe in which he 
cuts his beautiful diagrams. 

For the scope of Mr. Larkin’s pamphlet we can restrict 
ourselves to the relativity of translation; and, as a pre- 
paration to the study of Newton, Mr. Larkin could not 
do better than invest a shilling in Maxwell’s “ Matter 
and Motion,” where Newton’s ideas of motion are most 





carefully analysed and explained. It does not matter 
now whether we take the earth or the sun, or the centre 
of gravity of the solar system, as our fixed point of refer- 
ence; for a general treatment of planetary motion it is 
best to choose the sun, as thereby the complicated 
epicyclical motions are banished, and a simplicity is 
introduced, such that as Cotes remarks in his preface of 
the “ Principia "—‘‘ Nec ipse, si nunc revivisceret, Rex 
Alphonsus vel simplicitatem vel harmonix gratiam in ea 
desideraret.” 

But the “ Nautical Almanack” is calculated on the 
assumption that Greenwich Observatory is the centre of 
the universe, rules being given for the parallatic allowance 
when the centre of the earth or any other point on its 
surface ischosen. Passengers sitting in a railway carriage 
see the trees of the landscape describe relative orbits 
which are exactly the same curves as that described by 
the eye of the observer. 

The Chevalier de Seingalt relates in his ‘‘ Memoirs” the 
astonishment he felt as a child in waking on a journey by 
barge and seeing the trees marching past. His mother 
thought her son a fool for saying so, especially when he 
added, after being told that it was the barge that moved : 
‘Tl se peut donc que le soleil ne marche non plus et que ce 
soit nous au contraire qui roulions d’occident en orient.” 
Luckily for him, he says, a friend interfered to say the 
child was right, or he would have been considered hence- 
forth an idiot. 

Mr. Larkin’s diagrams of binary-sun orbits can be 
realised very simply by a penny toy now sold in the 
streets, consisting of a pair of wooden balls connected by 
a piece of elastic. His doubts concerning the “ precarious 
equilibrium” and “elliptical security ’’ will thereby be 
resolved, and he will be prepared to accept Laplace’s 
theory of the stability of the solar system; and after he 
has followed out this course of study which we have ven- 
tured to prescribe, we shall await with interest the 
appearance of his treatment of the more abstruse 
mechanical problem of multiple and perturbed orbits 
which, as he hints, may be expected to follow. 
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An Elementary Text-book of Metallurgy. By A. Hamboldt 
Sexton, F.LC., M.I.M., and M.F.C.S. With numerous illustra- 
tions, London: Charles Griffin and Company. 1895. 

Latent Heat of Steam and Absolute Zero. By William Donaldson, 
M.A., Cambridge. London: Waterlow Brothers and Layton.— 
This pamphlet contains in a revised form the substance of the 
letters from the author on the subjects dealt with. His conclusions 
have interested a great many, and some of them appear to be 
receiving very close attention, more particularly with regard to the 
similarity in the specific heat of steam and of water. 

Electrical Engineering for Electric Light Artisans and Students 
(embracing those Branches prescribed in the Syllabus issued by the 
City and Guilds Technical Institute). By W.Slingo and A. Brooker. 
| With 346 Illustrations. New and Revised Edition. Price 12s, 
| London: Longmans, Green, and Co. 1895. This is a second 
| edition of a useful book on electrical engineering, one which pre- 
sents the various questions relating to current and potential, ohm 
law and practical units, in such a way that their application in the 
later parts of the book, dealing with current and resistance 
measurements and uses, is easily followed, and the use of the 
measurements made in these units in the construction of dynamos 
and motors, and their parts, is explained in a way which appeals to 
those who approach these subjects as much for practical as for 
scholastic reasons, although the book as a whole is of more value to 
the student than to the artisan. The book covers so wide a field 
that it cannot deal with every question in the sense required by 
the artisan or designer. Although this is a second edition, the 
references to electric railways or tramways as examples of power 
transmission are few, and the interesting results obtained by 
the Liverpool Overhead Railway—or the railway itself—are not 
mentioned, 











TENDERS. 


THE NEW WEIR AT GLASGOW. 


FL. particulars of the proposed weir over the Clyde at Glas- 
gow Green were given in THE ENGINEER of September 2lst, 
1894, when we also laid before our readers an historical account 
of the weirs which had existed at the same spot. Tenders have 
recently been sought for the execution of the work, with the 
following results :— 

Freestone facings. Granite facings. 


£ £ 
P. M’Risssskend Gm .. .. .. « BIB. «© «= BOO 
J. PatersonandSon .. .. .. .- 26,610 .. .. .. 30,545 
Morrison aud Mason .. .. .. .. 26,566 .. .. .. 30,190 
Chas. BrandandSon .. .. .. .. 26,681 .. .. .- 29,228 


Bugh Kennedy and Son 27,438 . 380,268 


Messrs. Ransomes and Rapier’s offer for the ironwork, in 
accordance with their patent, and in all particulars of similar type 
to Richmond Weir, is £23,000. The Committee on the Banks of 
the Ciyde have, after consideration, agreed to recommend the 
acceptance of Messrs. P. M’Kissock and Son’s tender for freestone 
facings, viz., £21,725. It is interesting to note that this sum, 
added to £23,000, gives a figure almost indentical with that named 
in the Act of Parliament, viz., £45,000. 








PRIVATE BILL LEGISLATION,—In connection with the present 
compulsory system under which every Bill, after it has been 
approved by the Board of Trade, must be advertised at length in 
the local papers in which notice was given, it may be interesting 
to note that a few days ago, when in reply to the allegations of 
the debenture holders of the Chelsea Waterworks Company, to 
the effect that adequate notices of the provisions of the County 
Council’s Bill for the acquisition of the company’s undertaking 
had not been given in the London Gazette, the Examiner, Mr. 
Campion, said any debenture holder reading the notice would 
gather that there might be proposals which would very seriously 
affect his interests, and would look at the Bill itself if he wanted 
further information. He therefore thought the notice was suffi- 
cient, and declined to sustain the allegation. Among the Bills 
which have passed the examiners without opposition were the 
Chelsea Waterworks and Lambeth Waterworks for further works 
and increased capital, the Great Eastern Railway (General Powers), 
London and South-Western Railway, and Great Northern Rail- 
way Bills, the Westminster and Strand Improvements, London 
Street Tramways, and North Middlesex Gas Bills. On Monday 
last, before Mr. Campion, Examiner on Standing Orders, the 
allegations in the memorials of the debenture holders of the 
Chelsea Waterworks Company, and of the company itself, against 
the Bill of the London County Council for the transfer of the 
undertaking, were further discussed, and the proceedings were 
adjourned till Friday next, to enable the water companies to 
decide whether they would further proceed with the opposition 
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JAPANESE GUNS AT YALU. 





GRADUALLY we succeed in obtaining information as to 
the guns taking part in the battle of Yalu, and seeing that 
the value of modern artillery fire has been only illustrated 
in this engagement, such information is of special 
interest. Contradictory reports are certainly met with, 
but it is not difficult to sift out of them a considerable 
number of statements that appear to be trustworthy. 
We have already mentioned the disgracefully small 
supply of ammunition possessed by many of the Chinese 
guns. To this may be added the fact that we have satis- 
fied ourselves by inquiring from excellent sources that the 
Chinese had practically no quick-firing guns, except, 
possibly, a few very light ones, such as might be sent on 
board at the last moment. This would be a matter-of- 
course proceeding on the part of the few Europeans who 
seem to have finally brought the Chinese “up to the 
scratch,” but it is mot very likely that the 
Chinese authorities would have quick- fire guns 
of any class at all available for such a service. 
The quick-fire gun element may be more easily 
investigated in the light of the _ position in 
which this branch of artillery stands. Elswick brought 
in quick-fire guns proper long before they were made by 
other manufacturers, consequently, when Canet and 
Krupp got under weigh, France and Germany were so 
far behind England, and were pressing forward with 
their armaments so keenly, that neither Krupp nor Canet 
are at all likely to have supplied many quick-fire guns to 
foreign Powers, seeing that it would be to the prejudice 
of the demands of their own Governments. Speaking 
generally then, we might confidently conjecture that 
the quick-fire guns employed by either Japanese or 
Chinese ships were Elswick guns, and the inquiries 
we have made in various ways lead us to conclude 
that this was the case, and that, so far, as quick- 
fire ordnance is concerned, Krupp and Canet ;,were 
scarcely, if at all, represented at Yalu. Further, we 
have ascertained that our natural source of reference, 
Brassey’s ‘‘ Annual,” is in this respect not to be relied 
on. Our readers may possibly have turned to page 281 
of the ‘“ Annual” of 1894 and read there that the Kuang 
Ting and Kuang Ki had “12 em. quick-firing guns,” that 
the Tshao Yong and Yang Wai had 4°7in. quick-firing 
Armstrong pieces, and that other ships possessed quick- 
firing pieces whose calibres appear to have got imper- 
fectly or questionably expressed, but which it may have 


been concluded represented a considerable power of | 


quick-fire. We are now in a position to say definitely 
that China had no Armstrong quick-firing guns, and we 
do not believe that she had the Krupp 12 cm. guns, 
though, as we have already said, is is conceivable, though 
unlikely, that a few pieces may have been got on board, 
and if so they were undoubtedly Krupp guns, but pro- 
bably quite light, and insignificant in number. Turn- 


ing to the Japanese fleet, we can definitely state that 


their quick-fire pieces were all supplied by Elswick. 

The general conclusion from the above is that less 
quick-fire was employed in the battle than might be sup- 
posed ; but the general bearing remains the same, namely, 
that Japanese cruisers with a considerable power of quick. | 
fire attacked the Chinese armour-clad ships and cruisers | 
with none. The Chinese had powerful Krupp guns in 
their primary batteries, and the few live shells they | 
delivered home told tremendously. On the other hand, we | 
have mentioned the fact of four of the Japanese ships | 
possessing an element of offence which, we think, forbade | 
the Chinese from availing themselves of their armoured | 
protection and heavy ordnance, as they might otherwise | 
have done—namely, a long gun of great power. The | 
Akitsuschima—cruiser—and the Hasidate, Itsukusima, | 
and Metsuchima—coast defence ships—each possessed | 
one long Canet 32 cm. (12-6in.) gun, which, excepting the | 
British 110}-ton and the Italian 105-ton, breech-loading | 
guns, is the most terrible gun afloat, as may be seen from 
the following figures. The perforations through iron on 


the Krupp system of calculation of the British, Italian, 

and Japanese guns are respectively 37-4in., 35-8in., and | 
38'3in., the Japanese piece here stands actually first. We | 
are inclined to think, however, that we have given it more 
than its due, by comparing an experimental round with | 








| against the fact that it is an extraordinary weapon ; so | 
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GUNS IN THE JAPANESE FLEET AT YALU 


Fig. 3 
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service rounds of the British and Italian guns. Probably | send their adversaries to the bottom or destroy them at the 
as fired for service, these three guns ought to be | same rate asthe United States Merrimac disposed of her 
regarded as equal in power of perforation. In energy, | unarmoured adversaries. Suchamovewould be impossible 
the larger pieces of course have the advantage, the Bri- | if the Japanese were likely to riddle the Chinese ships or 
tish, Italian, and Japanese projectiles with the above ve- | blow them to pieces when their long guns got close enough 
locities having respectively 54,390, 55,030 and 39,770 foot- | to deliver steel projectiles into their vital parts. Under the 
tons energy ; the British gun being no doubt fired with a | actual conditions of the battle, however, it was not likely 
relatively smaller charge than the Italian, seeing that | that these long guns would have justice done to their 
it isa more powerful gun constructed by the same makers. | powers. Accounts differ as to their performance. One 
Another very important matter as concerns ships is the | is said to have fired three times, sending its shell well 
bursting charge, which naturally is much greater in the | home once. Another did better, a third was put hors de 
British and Italian shells than in the Japanese. On the | combat by a Chinese shell. One shell is reported as 
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whole, then, the Japanese gun must be classed after the ; having ,enetrated through the side armour of a Chinese 
other two in destructive effect. This in no way militates | ship aa then exploded, blowing open the armoured deck 
above and going far to destroy the ship. If this was the 
much 0 as to be disproportionate to the requirements of | performance of a common shell, it was probably fired into 
war on the Chinese seas. A very much lighter gun | one of the thinner armoured vessels and was an exhibition 
might have been quite capable of riddling any armour | of nearly its maximum effects, for a common shell would 
likely to be afloat in those waters for many years tocome, probably break up even against medium armour without 
and at the same time it would be much more quickly and | getting through it. The 12in. compound plates of the 
easily worked. Two lighter guns then might have | Chinese barbette ships ought to keep all common shell out. 
replaced this long Canet piece with manifest advantage.| We can hardly do better than conclude by giving illus- 
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We believe the Japanese were so advised years ago, but 
they were bent upon theee long powerful guns, and would 


have them, following in the wake of the armaments of | 
the most powerful European ships, where the same | 


mistake is made, though perhaps with more excuse, 
seeing that very heavy armour is found in European 
waters. If unnecessarily powerful, however, these 
long Canet guns were still of great value. Had 
the Japanese possessed nothing that could perforate the 
thick Chinese armour we could conceive the Ting Yuen and 
Chen Yuen simulating disablement, dropping out from the 
rest of the fleet and tempting the Japanese to close round 
and finish them until circumstances allowed the Chinese 
suddenly to open with their powerful guns and perhaps 





| trations and some data as to the Canet guns which we 
| have obtained from the makers. These were published in 
Le Genie Civil when the guns were new in 1891. 

The section shows the piece itself; Fig. 1, the breech 
open ; Fig. 2 the piece on its mounting; Fig. 3, the breech 
closed. It will be seen that the gun is trunnionless. 
The mounting closely resembles that of the Elswick 
110}-ton and 100-ton guns. The mounting below and 
system of ammunition supply is different. Experi- 
ments showed that this piece was easily worked, and 
without question it is a magnificent weapon, as may 
be seen if its weight and power be taken into account. It 
has 612 foot-tons energy per ton of metal. Our own 67-ton 
gun has 526. Without here going into questions of con- 
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struction or details of mounting, it can hardly fail to be 
noticed that the breech screw holds on to the inner tube, 
not the jacket, and that the ammunition feed is central 
in the turret and available for all positions of the gun. 
The gun is worked by hydraulic power, and its behaviour 
in action as a representative of a magnificent monster 
gun of the newest type is a matter of special interest, and 
as we have said, so far as can be learned, the guns 
behaved very well. 








VENTILATING FANS FOR THE SIMPLON 
TUNNEL. 


In the description which the Simplon Tunnel Company has | 
given of the means by which it proposes to carry on the | 
work, it has pointed out that on account of the great | 


length of the tunnel, the arrangements for ventilation must 
be studied with exceptional care. Not only will air be 
required for the workmen and for clearing away the gases 
generated by the locomotives, or in blasting; but the con- 


| coupled so as to give double quantity. 


A, C, F, G, and H closed. (4) 
Valves A, C, E, and G!' open; 
B, D, F, G, and H closed. (5) Both blowers working 
together, and coupled so as to give double pressure. 
Valves B, D, F, G', and H open; A, C, E, and 
G closed. The air, which is drawn through the opening B, 
passes through the two valves G!, and enters blower I I on 
both sides. Leaving II at half-pressure, it goes through 
HH to either side of blower I, which it leaves at full pres- 
sure through the opening F, and thence through the flue D 
to the tunnel pipe. (6) Both blowers working together and 
Valves B, D, E, F, 5, 
and G! open; A, C, and H closed. The air which enters 
through B passes on both sides of Gand G! into the two 
| blowers, from which it is forced through E and F respectively 
into the pressure conduit D and to the tunnel. 

With a corresponding arrangement of valves both blowers 


B, D, E, and G' open; 
Blower II drawing air. 


may be used to draw air from the tunnel through C, and in | 


| this case also they can be coupled either for pressure or 


tractors rely on the constant circulation of large volumes of | 
fresh air to lower the temperature in the centre of the tunnel | 


to a degree at which work can be carried on without incon- 
venience. The fact that the rock-drills are driven by water 
instead of by compressed air renders an independent air-supply 
even more imperative. 

By referring to the illustrations it will be seen that there are 
two blowers, Figs. 1 and 4,each at the north and south ends ; 
each blower being driven by a separate turbine to which it is 
coupled. The diameter of the revolving fan is 1Sft., and it is 
made of wrought iron plates, with channel iron arms, and a 
cast iron nave. At both ends of the tunnel, the two blowers 
are placed one behind the other, with separate masonry flues, 
for the air coming to or going from the fans. The same letters 
refer to the same parts in all the figures. 

Each blower can be used either to draw air from the tunnel, 
or to force it in. They can be made to work together or 
separately, and in the former case they can be so arranged as 
to give either a double quantity of air, or the same quantity 


but at double the pressure which would be produced by a | 
single blower. Each blower will force into the tunnel—or will | 


draw out—1750 cubic feet of air per second, at a pressure 


equal to a column of water 9jin. high; so that they can | 


either when joined give 3500 cubic feet per second at the 
same pressure, or 1750 cubic feet at a pressure of 194in. 


These different arrangements are made by means of valves, | 
which are turned by hand with a worm and worm wheel. | 


The two suction flues C, and the pressure flue D, are con- 
nected with both the tunnel pipes, and on the south side the 
different positions of the valves are as follows :— 

(1) When air is being forced into the tunnel by I only, 
valves B, D, F, and G areopen, whilst A, C, E, G', and H are 
closed. (2) Blower I only working, and drawing air from the 
tunnel. Valves A, C, F, and G open; B, D, E, G! andH 
closed. (3) Blower II only at work, and forcing air. Valves 


quantity. The general disposition of the blowers at the 
north end is similar to that at the south, though on account 
of the nature of the site there are some slight differences in 
the arrangement of the masonry. These blowers are being 
made by Messrs. Sulzer Brothers, of Winterthur. The erec- 
tion at the site has not commenced, as the contractors are 


not ready for them; but one was tried last year in the pres- | 


ence of the consulting engineers, who expressed themeelves 
satisfied that the blowers would do the required work. 








WATT ANNIVERSARY CELEBRATIONS. 





THE Watt anniversary lecture at Greenock was delivered in the 
Watt Institute Lacture Hall 01 the evening of the 18th ult. by 
Francis Elgar, LL.D., late Director of Royal Dockyards, ex- 
Professor of Naval Architecture, &c., his subject being ‘‘ James 
Watt and Ocean Navigation.” There was a crowded attendance, 


| among those present being Mr. John Scott, C.B.; Professor Biles 


and Professor Barr, of Glasgow University ; and a large number 
of those engaged in shipbuilding, engineering, and shipowning in 
Greenock and the Clyde generally. The eminent lecturer, after 
some introductory observations, proceeded :— 

If I be asked what James Watt did during his long, busy, and 
| eventful life to improve ocean navigation, or to adapt the steam 
| engine to the work of propelling ships, I am obliged to reply that 


I am not aware he personally did anything, or even that he con- 
cerned himself much about the matter. He took no personal 
part that we know of in applying or adapting his steam engine to 
the propulsion of ships. The reason probably was that Watt's 
life, after his attention was first directed to the subject of the 
steam engine, or fire engine, as it was then called, by his friend 
Professor Robison in 1759, when Watt was twenty-three years of 
age, was devoted first to learning all he could by close study and 
| by numerous and exhaustive experiments about the working of 
| the steam engine, next to inventing the long and brilliant series of 
| improvements which immortalised his name and gave to steam 
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| power its great promise of success and usefulness, and afterward 

| to what really proved the most difficult task of all—that of 

| embodying his inventions in real working engines which would 

| realise their theoretical possibilities and actually perform what was 
expected of and promised for them, and of making such engines 
in sufficient numbers and keeping them at work continuously with 
the efficiency and requisite to make them mechanically 
and commercially successful and remunerative to their proprietors 
and makers, 

The popular idea of a great inventor is that of one who by some 
grand conception or sudden inspiration, or perhaps a lucky acci- 
dent, acquires fame and wealth almost by one brilliant stroke, or a 
series of such strokes. It may be true in come instances that 
inventions have been of the nature of “ happy thoughts,” which 
have been simple and opportune enough to meet with immediate 

| recognition and rich reward. But in the case of most of the greatest 
and most valuable mechanical inventions—Watt’s among the 
number—it has not been the ideas or the inventions by themselves 
that have brought success, prosperity, or even satisfaction to their 
owners. These results have had to be painfully and slowly evolved 
out of long and costly practical demonstrations and experience of 
| the alleged merits of the invention. James Watt toiled, suffered, 
| and endured for more than twenty years after his discovery of 
| separate condensation in 1765 before he could see that his steam 
| engine would ever bring him anything but disappointment, loss, 
| and misery. 
| In was in 1790, when the steam engine had at last become 
established as a working power, and was being used not only for 
| pumping mines—the purpose for which it was originally designed 
| —but for operating corn and cotton mills, rolls and hammers in 
ironworks, coining money, and working machinery of various 
kinds, that Watt and Boulton were asked to take up the question 
of ship propulsion, The resources of their establishment were 
| then strained to the utmost to keep up the supply of reciprocating 
| and rotary engines that were required ; and the trouble was no 
longer how to get orders, but how to keep orders from coming in 
too fast, and how to execute those that could not be kept back any 
longer. Watt’s earliest interest and his first experiments with 
the steam engine were in connection with its application to driving 
wheel carriages, that being the idea Professor Robison had when 
he first mentioned the subject of the steam engine to Wattin 1759. 
Yet when Wm. Murdoch, Watt and Boulton’s right-hand man, 
succeeded in 1784in making a working model of a locomotive which 
nearly frightened the worthy clergyman out of his wits in Redruth 
when he met it one evening hissing and glowing in the avenue 
leading to his own quiet parsonage, Watt advi that Murdoch 
| should be recommended to give up his scheme, because, if it were 
pursued, it might have the effect of withdrawing him from the 
| work of the firm, to which he was indispensable. att’s attention 
| was now fixed upon the satisfactory and profitable execution of 
the work that poured into the firm, and upon keeping together 
| the skilled workmen and foremen that had been trained there for 
| engine-making. He was not anxious to undertake new forms or 
| applications on the steam engine himself, and he did not want his 
| best hands to be tempted away by others for such a purpose. 
He therefore threw cold water upon Miller and Symington’s 
scheme for propelling vessels by steam, as he had previously done 
upon William Murdoch's invention of the locomotive carriage. | It 
| is highly characteristic, however, of Watt’s fertile and original 
genius, and significant of what he might have done to develope 
the marine engine at the commencement of its history had he 
taken the matter up, that upon the two principal occasions we 
| know of when he applied his mind to the subject, he made very 
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pregnant suggestions. Thus, when Watt sent drawings of his 
engines to Soho in 1770 for Mr. Boulton to construct one by for 
experiment, and had been told that it was intended to make an 
engine to draw canal boats, Watt wrote, ‘‘ Have you ever con- 
sidered a spiral oar for that purpose, or are you for two wheels,” 
and to make his meaning clear he sketched a rough but graphic 
outline of a screw propellér. This is the earliest suggestion of a 
screw propeller I know of, except that it was proposed by Daniel 
Bernoulli, the mathematician, in 1752. Again, in 1816, four years 
after the first Clyde steamboat, the Comet, was built at Port 
Glasgow, when Mr. Watt was upon his last visit to Greenock, he 
went to Rothesay and back in a steamboat. At that time the 
engineer did not reverse his engines, but simply stopped some 
time before the vessel reached her mooring place and let her 
gradually slowdown. James Watt, then an old man of eighty, 
tackled the engineer of the boat, and showed him how the engine 
could be reversed. He tried to explain this with the aid of a foot- 
rule ; but not being successful in doing it to the complete satisfac- 
tion of the engineer, he is said to have thrown off his overcoat and 
given a practical demonstration. 

Although Watt never took up the subject of steam navigation 
and never made a marine engine, still he was in reality its originator, 
because he discovered and provided the means by which it could 
be applied with advantage to the propulsion of ships. Each of his 
great improvements upon the old engine that worked by atmo- 
spheric pressure and condensed its steam in the cylinder—such as 
the separate condenser, the double action of the steam in the 
cylinder on both sides of the piston, working the steam expansively, 
the centrifugal governor for automatically regulating the speed of 
the engine, and many others—was a direct adaptation for marine 
purposes. Oacs the matter was actively taken up here in this 
part of the Clyde by building the little Comet, steamboats were 
built in rapid succession and growing numbers, of constantly 
increasing siz3, power, and speed, and for longer and longer 
voyages, until the stupendous results have been achieved in steam 
navigation eighty-two or eighty-three years after the Comet was 
built, which are so familiar to all of us, and now constitute such a 
potent factor in the affairs of the world and the fortunes of our 
race, 

After referring to shipping from an historical point of view, and 
comparing modern ships with those of the ancients, and the new con- 
ditions of life at sea with the old, the lecturer proceeded. Oneof the 
broadest distinctions between the ships of the past that were built 
of wood and propelled by sails, and those of the present that are 
built of iron or steel and propelled by steam, is that everything had 
to be done in the former by the hand of man, without any 
aid from machine tools or other modern labour-saving and 
labour-helping appliances. And this was so both in preparing 
the materials used in building the hull to their requisite form, put- 
ting them in position, and fastening them together, and in working 
the ship at sea and handling the sails so as to make the pressure 
of the wind most effective for propulsion. In the modern ships, 
such as are built in large numbers in this district, almost every- 
thing is, on the other hand, done by steam power in its various 
applications. It is by this means the plates which form the hull 
are first of all rolled and afterwards cut, drilled, bent to form, 
and many of them riveted; and it is by steam power also that 
ships, after being built, are propelled through the water, steered, 
pumped, and drained, ventilated, lighted. loaded, and discharged ; 
the anchor is weighed, guns are trained, loaded, and fired, and 
all-the principal working operations are carried on. There could 
have been no great difference in sizo between the ship of 2000 
years ago and the trading vessels of the last century. It is the 
application of steam power to propulsion and to manufacture 
that has enabled vessels to be produced during recent years 
whose dimensions and proportions were formerly unapproachable. 
The employment of iron and steel as the material of construc- 
tion would have been impossible without the aid of steam power, 
and it is the extra strength of hull obtained by these means 
which alone enables ships to be built of the large size that has 
now become common. It is thus not merely that steam power 
has furnished a mode of propulsion that is certain and regular 
in its action, and enables ships to make their voyages with little 
or no regard to wind or weather, but it has, by its use in manu- 
facturing the raw material out of which ships are built, enabled 
the dimensions to be very largely increased, and that not only 
without risk and inconvenience, but with very great increase of 
accommodation, comfort, and safety. 

After expressing the hope that he had succeeded in showing 
that although James Watt may not have helped actively in the 
application of steam power to ships, it is really to him and his 
inventions we have to look as the source from whence all the great 
modern improvements in ocean navigation have been derived, Dr. 
Elgar proceeded to delineate and appraise the qualities of Watt as 
the typical engineer. In him they found just the combination of 
qualities and the temperament which are required to enable a man 
to ascertain what is known of the forces of nature and their mode 
of operation, and to utilise and apply these in the most direct way 
for producing a required result. He formed that happy union of 
what is commonly called the ‘“‘ theoretical” with the “ practical” 
man. For as there was no better practical mechanic than Watt in 
the country, so was there no more diligent student of the sciences 
related to the subjects of his work, or a more patient and thorough 
investigator of the principles or theories upon which it depended. 
He tested everything by experiment; and it is said that when 
asked an opinion of a novel invention or proposal, his reply 
invariably was, ‘‘Make a model.” But having ascertained by 
experiments all he could learn of the facts connected with any 
subject he was investigating, he was never satisfied till these could 
be explained by some physical law with which they could be shown 
to accord. His mental attitude towards the great mechanical 
problems he took in hand was that of one engaged in a close and 
desperate struggle with Nature herself—questioning, cross- 
examining, testing by experiments, attacking from all sides, and 
refusing to give in till he had succeeded in wresting from her the 
particular secret he required to know. A favourite saying of his 
was, ‘‘ Nature can be conquered if we can but find out her weak 
side.” We thus see what are the qualities that are necessary to 
make a great engineer. They are mechanical skill and expe- 
rience, scientific knowledge and capacity, great powers of 
observation and original investigation, energy, patience, and 
untiring perseverance. There have been great engineers who 
have exhibited certain of these qualities in a very high degree, but 
none who possessed all of them together in such full measure and 
in such harmonious blending as we see in the case of Watt. No 
one man could otherwise, ina few years, have transformed such a 
rude and imperfect machine as the steam engine was when Watt 
first took hold of it, into the most perfect instrument that the 
working capabilities of the time admitted. The proof of Watt’s 
great powers as a mechanic and philosopher combined are to be 
found in the fact that he perfected in such a short time, within 
the limitations that were imposed by the quality of the materials 
and the workmen of the day, the greatest work that has been per- 
formed by any engineer of modern times. 


The James Watt anniversary dinner took place on Saturday 
evening, the 18th ult., in the Windsor Hotel, Glasgow. Over two 
hundred gentlemen—members of the Institution of Engineers and 
Shipbuilders, shipowners, manufacturers, &c.—were at table. Mr. 
John Inglis, president of the Institution, occupied the chair, 
supported on the right by the Hon. James Bell, Lord Provost of 
Glasgow ; Sir Andrew Maclean—Messers. Barclay, Curle, and Co.; 
Mr. J. Parker Smith, M.P.; Mr. James R. Thomson—Messrs, 
J. and G. Thomson ; Commander Wells, H.M.S. Benbow; Mr. 
Robert Dundas, Caledonian Railway Company ; Mr. John Hender- 
son, jun.—Messrs. David and William Henderson and Co,; 
Colonel Sir Donald Matheson, K.C.B.; Mr. William C. Borrow- 
man, president of the Graduate Section, Institution of 
Engineers and Shipbuilders in Scotland; Professor Ferguson, 
president of the Philosophical Society, Glasgow; Mr. Dugald 





Shankland, Provost of Gresnock; Mr. David J. Dunlop— 
Messrs, D. J. Dunlop and Co.; and on the left were the Right 
Hon. Lord Kelvin, president of the Royal Society; Sir William H. 
White, K.C B., Assistant Controller and Director of Naval Con- 
struction of the Admiralty; Mr. John W. Shepherd, managing 
director, London and Glasgow Engineering and Iron Shipbuild- 
ing Company; Major W. P. Thring, commanding officer, Royal 
Artillery; Sir Charles Cameron, LL D., M.P.; Sir W. Ronny 
Watson, chairman, Glasgow and South-Western Railway Com- 
pany; Sir William Arrol, Dalmarnock Ironworks; James A. 
Campbell, LL D., MP.; Colonel John M. Denny—Messrs, 
William Denny and Brothers, Dumbarton ; Rev. Donald Macleod, 
D.D.; Mr. James Hamilton—Messrs. R. Napier and Sons; Mr. 
John Wilson, M.P.; Mr. T. B. Seath—Messrs. Thomas B. Seath 
and Co.; Mr. W. J. Millar, secretary Institution of Engineers 
and Shipbuilders in Scotland ; Mr. John Mayer, secretary Philo- 
sophical Society. The croupiers were Professor Barr and Mr. 
Henry A. Mavor, supported by the Lord Dean of Guild, Hugh 
Brown, Mr. Andrew Stewart, Dr. Francis E!gar, Mr. T. Arrol, &c. 
Apologies were intimated from the Marquis of Ailsa, Sir Charles 
Tennant, Lord Blytheswood, The Right Rev. Principal Caird, Sir 
G. Trevelyan, Sir James King, Professor Kennedy, Mr. Benjamin 
Martell—Lloyd’s—ex-Lord Provost Ure, Mr. John Napier, Mr. 
James R. Thomson—Clydebank—and Mr. Andrew Brown, of 
Messrs. Simons and Co. 

After a lengthy list of the usual loyal and patriotic toasts had 
been honoured the chairman proposed the toast of the evening— 
‘The Memory of James Watt.” In the course of his remarks he 
said that for about half a century it had been the custom to eat 
and drink once a year to the glory of James Watt, and for a con- 
siderable time the duty of presiding at the feast had been under- 
taken by the president of the Institution of Engineers and Ship- 
builders and by the president of the Philosophical Society alter- 
nately. But recently the Philosophical-Society formally withdrew 
from all share in these functions, and, playfully declared the 
speaker, I have asuspicion that the task of pronouncing an eulogium 
of James Watt every twenty-four months—a tribute to his 
memory which should contain something new and at the same time 
true—was felt to be so onerous that even a president of the leading 
scientific association of Glasgow thought he might shrink from it 
without sustaining any imputation on his courage. This burden 
which the chief philosopher would not touch any longer with one 
of his fingers is remorselessly laid on the president of the kindred 
society : but I think the time has come when he too must throw it 
off. We might with great propriety continue this annual meeting 
without imposing on the chairman the necessity of preparing, as 
an indispensable item in the bill of fare, what is apt to be an 
indigestible hash of scraps from a biographical dictionary. Within 
a week from this date the national pudding will steam upon a 
thousand tables, and the national beverage will tlow without stint, 
on the occasion of the birthday of our national poet. The toast of 
his immortal memory will be proposed with more or less effusiveness 
wherever two or three Scotchmen are gathered together; but the 
chairman at a Burns’ banquet has this advantage—he can make 
memory supply the place of imagination, and adorn the stream of 
his oratory with floating islands of quotations from the poet’s 
works, and the probability is that the more numerous the quota- 
tions the more he will carry his audience with him. No such 
resource is available for the eulogist of Watt. It is impossible 
to be elequent over a parallel motion, or the separate con- 
denser, or to arouse enthusiasm about the steam jacket. Watt 
as a man of science, as a mechanician, an artisan, an amateur of 
music, or a successful commercial man, has been the subject of so 
many books, pamphlets, articles, and speeches, that it would be 
an outrage to enlarge on his gifts and achievements to an audience 
which can have nothing to learn from me of his life and labours. 
We can hardly escape from his influence; we see it in the 
mantle of coal smoke which envelopes the beautiful and well- 
governed city ; and if we seek to quit urban for rural scenes we 
travel in a steamship or a steam carriage, only to find the plough- 
man and the milkmaid replaced by the stoker and the engineer. 
What need then to be reminded of one whom it is impossible to 
forget? Let us confess our obligations to him and drink to his 
memory. 

Rev. Dr. Donald MacLeod proposed, ‘‘The University of 
Glasgow,” and in doing so said that it was from the University that 
Glasgow engineering had taken its rise. It was out of the little 
room he had often looked at—where that great man Watt worked 
and thought—all this had sprung. One of the great defects of the 
University of this city of Watt, Napier, and Kelvin was, there was 
not in it the first technical school in the world. Germany did much 
for science ; but unhappily, the strings of the public purse were 
drawn tight for the objects upon which the prosperity of the 
country depended. If the Government could not do it, the 
city should give to the University the first technical school 
in the whole world, as there were subjects that required 
the patient research of the most thoughtful minds. Mr. 
James A. Campbell, M.P., in responding to the toast, said 
Glasgow University had afforded shelter to James Watt in 
his days of difficulty, and it was the professors who were his chief 
advisers and encouragers in his early years. It was sometimes 
said that a heaven-born genius was hampered by a high educa- 
tion. What was the fact as respects James Watt’ He was nursed 
in the atmosphere of mathematics. In him they had a man who 
became a great inventor and benefactor, who was a great student, 
though he was not technically connected with the University. It 
was his studious habits and his great talent that made him what 
he was. Although there might be gaps to fill up, yet the University 
had done more towards the promotion of the studies in which the 
engineers and shipbuilders were interested than any other in the 
country. They had in Glasgow, not absolutely in the University, 
but connected with it, the Jargest technical school in the country. 
The Technical College of Glasgow had the largest number of 
students of any institution of the kind. There was need of more 
being done in direct connection with the University, but that was 
being attended to. He hoped there would soon be an engineering 
laboratory equal to any in the kingdom. 

Sir William H. White, in proposing the ‘‘ Engineering and 
Shipbuilding Interests,” said the Clyde was the greatest centre 
of shipping and engineering in the whole world, and he knew 
that there were present the representatives of the leading firms 
of both these industries. Speaking as one who for some years was 
associated with the North-East Coast, he knew of the great work 
turned out on the Clyde, Although returned to the Government 
service, he could say that the shipbuilders and engineers through- 
out the world looked to their brethren on the Clyde as at the head 
of their profession, and on that river as the nursery of steam 
shipping, which had revolutionised ocean transit, It was in 
Glasgow that Watt did his work, and there was an active, prac- 
tical application of that work by worthy successors. He some- 
times thought how great was the task of those who produced 
gigantic floating structures, and that if they had an adequate idea 
of the greatness of their task, they might have ceased to act. 
The problems they undertook, sometimes with a light heart, 
would, if they had not had experience to guide them, have been 
insoluble. By means of these ships, and the machinery placed in 
them, they were helping to maintain the Empire, 








At a public meeting held at the Windsor Guildhall on 
Wednesday, to consider measures for minimising the serious 
effects of the inundations which are occasionally experienced in 
the valley of the Upper Thames, the following resolution was 
passed :—‘‘ That this meeting urges upon the Conservancy, when- 
ever rainfalls occur likely to cause floods, to at once take steps to 
keep the river as low as possible by offering such facilities to the 
free passage of the water as will effect the above object, and that 
the Conservators be asked to give notice in the daily newspapers 
of the steps taken by them,” 





THE IRON, COAL, AND GENERAL TRADE g 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A CIRCUMSTANCE which will make for steadiness in the iron trade 
up to Easter is the settlement of wages. The Wages Board has 
decided not to alter the men’s remuneration, although the declara. 
tion of the selling price of iron for November and December shows 
a further decline of 23, The new average is £5 14s. 4:1d., as 
against £5 163, 4 41d. for September and October. But the last. 
named return was itself a reduction on the one previous of 2s., so 
that in four months values have receded 4s, per ton. Puddlers’ 
wages will, however, continue at 7s, 3d. per ton until April 6th, 
and millmen’s in proportion, 

It speaks well for the condition of the railway wagon industry 
that the Birmingham Railway Carriage and Wagon Company has 
declared dividends at the rate of 6 per cent. per annum on the 
preference shares. and at the rate of 74 per cent. on the ordinary 
shares, for the half-year ended December 31st last. This makes the 
full year’s dividends come to the percentages given, The Union 
Rolling Stock Company have recommended a dividend at the rate 
of 6 per cent. on their preference shares and 10 per cent. on the 
ordinary, together with—on these last—a bonus of 2 per cent, 
They have fortunately escaped losses, in spite of the crisis through 
which some of the United States railway companies have been 
passing. The reserve fund is over £28,000. 

Combinations between masters’ associations and men’s unions to 
keep up prices and limit production are rare, But one is working 
very well, and has done so for some years in the English metallic 
bedstead trade. Particulars as to its methods are this week avail- 
able. The masters agree to have in their works none but trades 
union members so long as the latter are numerous enough to 
supply the needs of the trade ; and on the other hand, the work- 
men agree only to work for employers who belong to the 
masters’ association. The men thus secure the continuance of 
the 15 per cent. bonus which they struck for and obtained five 
years ago. There are fifty-two bedstead manufacturers in the 
United Kingdom, more than two-thirds of whom carry on business 
in Birmingham and the district, the others having their works in 
London, Manchester, Glasgow, and Warrington. All these are 
parties to the combination. Prices are kept up, and production 
1s also limited by heavy entrance fees having to be paid by new 
members, And since the association has nearly all the trade in 
its hands, it would be almost useless for any new firm to start 
without joining. The members may only lower their prices for 
the purpose of meeting United States competition. Underselling 
is checked by fines. The founder and chairman is Mr. E. J. Smith, 
and this gentleman has on his list twelve important industrics 
which he has been asked to advise. Among them are the spring 
mattress trade, the galvanised iron trade, and the iron-plate 
workers’ trade. 

On Wednesday Lord Kelvin—better known by his old title of Sir 
William Thompson—visited Wolverhampton to open the new 
municipal electric lighting works there, and to preside at the 
annual dinner of the Chamber of Commerce. The steel l.ancashire 
boilers are by the firm of John Thompson, Wolverhampton. There 
are three, 30ft. by Sft., and working at 120 lb. pressure. There are 
six furnaces in all, which give an evaporative capacity of 18,000 Ib. 
to 20,0001b. of water per hour, or about 1000-horse power. The 
complete installation a4 cost up to now between £25,000 and 
£26,000, and further outlay is contemplated. The Corporation 
have allowed the Lightiog Committee £30,000 to carry out the 
work, The principle adopted is the direct high-pressure system, 
the method being the utilisation of large motors at the generating 
stations for the preparation of a high-pressure current for convey- 
ance over long distances, Lord Kelvin said the Wolverhampton 
Corporation were pioneers of progress in adopting this system, 
which, he remarked, was first introduced at Chelsea and then 
carried out at Oxford. 

The Federated Institute of Mining Engineers, when it meets for 
its seventeenth general gathering at Mason College, Birmingham, 
on the 12th and 13th, will probably, as usuat, find more work on 
the programme than it can get through, since no fewer than twelve 
papers are down for reading and discussion, and the second of the 
two days is to be devoted to excursions. Among the subjects the 
three following have a local interest:—‘‘ The Search for Coal beyond 
the Eastern Boundary Fault of the South Stsffordshire Coalfield, 
with Special Reference to the Hamstead Colliery,” by Mr. F. G. 
Meachem ; ‘‘ The Severn Navigation, with Particular Reference to 
the Recent Improvements,” by Mr. E. D, Martin; and ‘Inland 
Navigation, with Special Reference to the Birmingham District,’ 
by Mr. L. F, Vernon-Harcourt, 

The subsidence of water at the Diglake Colliery, Audley, con- 
tinues, but there is still a constant flow at the bottom of the pit 
shafts, and as yet it has been impossible to get the Cameron pump 
to work again. The operation of drawing water by winding is 
going forward steadily. It is estimated that the loss to Messrs. 
Rigby, the owners of the colliery, will not be less than £15,000, 
and their handsome donation of £500 to the county relief fund 
has, under these circumstances, been warmly appreciated. The 
total of the various relief funds amounts to about £5000, and this 
is independently of the Mansion House Fund opened during the 
week, and which on Wednesday amounted to £500, 

A useful, and it is believed a valuable discovery has been made 
at Longton, which, it is expected, will add considerably to the 
material property of that portion of the Potteries. This is the 
reaching, at a depth of 670 yards, of the celebrated Moss seam of 
house-fire coal, 4ft. 9in, thick. The area of the company’s coal in 
this seam is about 600 acres, which is estimated to be capable of 
yielding 3,000,000 tons of coal. The sinkings have progressed 
slowly during two years and eight months through very difficult 
strata. 

With reference to Messrs. Kynoch and Co.’s proposed new 
cordite factory in Ireland, the board have sent a reply to the 
chairman about the public meeting lately held there, The firm 
state that in starting their works at Arklow, the board rely on 
the co-operation of the Arklow public. 

It is satisfactory to find that at the annual meeting during the 
week of the Walsall Chamber of Commerce, the chairman, Mr. 
R. W. Greatrex, was able to announce that more Government 
samples than ever had been sent to the sample-room, and some 
navy as well as army ones had been supplied. If they were as 
numerous in the future the chamber would soon have to consider 
the advisability of procuring larger premises. The president, in 
looking forward, said there were a few brighter spots in trade 
prospects. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—A continued dragging on, without any real 
improvement in the outlook, remains the position generally 
throughout the iron trade of this district, There has not been 
even the temporary epurt which during January of last year gave 
for the time a hopeful tone to the market, and a slight lift to 
prices, the tendency so far this year being in the opposite direc- 
tion. For both raw and manufactured material quotations have 
been gradually receding, and the impression would seem to prevail 
in some quarters that they have not yet got to the bottom. The 
continued absence of business of any weight, or at any rate 
business sufficient to take away the production, necessarily causes 
more anxiety amongst makers and manvfacturers to secure orders, 
and merchants and dealers, who quite well understand the 
situation, discount further reductions, which they anticipate being 
able to force out cf makers by persistently underquoting for any 
business coming upon the market. 

The iron market at Manchester on Tuesday was well attended, 
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and there were some moderate inquiries stirring for pig iron, in 
some instances to cover requirements for fair] y ea foreign orders, 
which several of the principal machinists have, I understand, recently 
secured. Buyers, however, apparently expect to be able to cover 
their requirements at prices considerably under those that makers 
are at present quoting, and except where merchants are prepared 
to speculate on & further substantia] fall in the market, I do not hear 
of transactions of an t being put through. In small, hand- 
to-mouth parcels, chiefly of foundry pig iron, business has been done 
at current rates, Lancashire makers selling occasional small parcels 
at prices which leave them about 41s, 6d., less 24, at the workst 
representing about 44s, delivered Manchester, whilst in Lincoln- 
shire foundry, for which makers seem to be generally firm in no, 
yuoting under 38s, 6d., uet prompt cash delivered Manchester, some 
small sales are effected at about that figure, with Derbyshire foundry 
averaging about 423, 6d. to 43s, net delivered, Forge qualities, 
however, still meet with only a very lifeless sort of inquiry, makers 
complaining not only of an absence of new business coming 
forward, but that consumers are not taking their deliveries on 
account of contracts already placed, For Lancashire forge pig iron 
makers’ quotations are practically nominal, as they have to be 
regulated more by the competition of cheap district brands than 
by reference to list rates, and for Lincolnshire forge 363. 6d. net 
cash, delivered Manchester, seems to be about the maximum 
figure, which it is not improbable would be broken in the event of 
business of any weight being concerned. Some extraordinary 
prices have been talked about with regard to outside brands 
offering here. This has been especially the case with reference to 
Scotch iron. Eglinton has been sold at 45s, 6d., and there are 
sellers of Glengarnock at about 463, net prompt cash, delivered at 
the Lancashire ports; but even these figures would seem to be 
considerably above the ideas of some of the buyers in the market 
as to prices. Good foundry brands of Middlesbrough are still 
quoted 438s, 4d. to 433. 10d. net prompt cash, delivered Manchester, 
but there are sellers under these figures, 

The finished iron trade remains without appreciable improve- 
ment, although here and there rather more inquiry is reported. 
Makers generally continue short of orders, and in some instances 
there would be a disposition to give way in quoted rates to secure 
anything like favourable specifications. For delivery equal to 
Manchester or Liverpool quotations remain at about £5 5s. for 
Lancashire to £5 7s, 6d. for North Staffordshire bars, £6 15s. to 
£7 for Lancashire and Staffordshire sheets, and £5 15s, for random 
to £6 for special cut lengths of Lancashire hoops. 

In the steel trade only an unsatisfactory sort of business con- 
tinues to be reported. Ordinary foundry hematites average about 
51s, 6d. to 523., less 24 per cent.; common steel billets can be 
bought at £3 17s. 6d. and £4, and better qualities at about £4 5:., 
net cash, with steel boiler-plates readily obtainable at £6 per ton 
delivered in this district. 

A slow, dragging business is still reported generally throughout 
the metal market, with quoted list rates for manufactured goods 
nominally unchanged. 

The outlook in the engineering trades remains without improve- 
ment, establishments generally continuing but moderately 
engaged, with new work still coming forward only indifferently. 
As I have already intimated, several of the machinists in this dis- 
trict have recently booked some fairly-good foreign orders ; but as 
— the home trade, there is little or nothing doing. 

he Denaby Main pumps, introduced some time ae by Messrs. 
W. H. Bailey and Co., Salford, have proved so successful in dealing 
with large quantities of water under special conditions that quite 
a number of important orders for these pumps have been received 
from all parts of the world. A short time back the firm sent out 
to China a set of these pumps for re-opening the sinkings at a 
colliery near ‘lientsin, which had been flooded by a river overflow. 
Messrs. Bailey have now in hand an order from the Indian Govern- 
ment for two of the Denaby Main sinking pumps, of a capacity of 
20,000 gallons per hour, to lift 300ft. high, and of the same class 
as those which they put down for the great sinking in the Denaby 
Main collieries in Yorkshire, from which they took their name. 
Another important order just completed consists of the steam pipes, 
pumps, and valves, for the Borough of Halifax electric lighting 
station, which includes two feed-pumps of the vertical duplex type, 
each pump lifting 3000 gallons of water per hour when working 
80 strokes per minute, and a pump of the compound duplex ty 
for lifting water required for condensing from the wells into the 
reservoir, this pump easily lifting 30,000 gallons of water per hour. 

Mr. Hall, of Messrs, Fairburn and Hall, Royal Exchange, Man- 
chester, has for some time past been engaged in designing and 
ae a | an apparatus with the object of superseding entirely the 

eeding of boilers with water, and he is now introducing what he 
terms Hall’s patent steam feed for supplying boilers of all classes 
with high-temperature feed 10 deg. to 15 deg. above the tempera- 
ture in the boiler itself. By this arrangement the feed-water 
supplied by the injector is before entering the boiler circulated 
through a series of heating coils, placed in a chamber imme- 
diately above a specially-designed furnace. The construction 
of the furnace is such that an intense heat is attained 
within a very short time after starting the fire, and owing to the 
heat developed in the walls of the furnace, whereby the fuel 
is ignited from above as well as below, there is no partial cooling 
down on the introduction of fresh fuel. A series of very 
successful tests have, it is said, been made with this appara- 
tus, and as very little space is taken up, and no additional 
chimney or flue is required, it seems likely to prove a readily 
adaptable and economical adjunct to steam boilers. I am in- 
formed that an additional 20-horse power can by means of this 
apparatus be added to a plant developing 80-horse power, the 100- 
horse power resulting being produced with the same or even a less 
— iture of fuel than previously. 

though the continued severe weather keeps up a fairly active 
inquiry for housefire coals, there is no real pressure of business, 
and supplies are ample with very fow collieries working more than 
four to five days per week. The lower qualities of round coal meet 
with but a very slow sale for iron-making, steam, and general 
manufacturing purposes, and for these prices continue extremely 
low. Engine classes of fuel are not quite so plentiful, and show, if 
anything, rather more firmness to the extent that there is an 
absence of cheap parcels offering on the market, At the pit- 
mouth best Wigan Arley coals remain at 10s. 6d. to 11s.; Pember- 
ton 4ft. and seconds Arley, 9s, 6d. to 103.; common house coals, 
7s, 6d. to 83.; steam and forge coals, 6s. 6d.; and slack, 33. 6d. 
for ordinary common sorts up to 4s. 6d, and 5s, for better 
qualities. 

For shipment only a quiet trade is reported, with steam coal 
delivered at the ports on the Mersey not averaging more than 
83, to 83, 3d. per ton. An extraordinary feature in connection 
with this branch of trade is the small proportion of Lancashire 
coal which has been shipped on the Manchester Canal. During 
the past week a Bombay steamer has obtained a supply of fuel, 
amounting to several thousand tons, from Staffordshire, delivered 
on board at the Partington tips, whilst Yorkshire has hitherto 
— the bulk of the coal put into vessels at this point on the 
canal, 

I have just received from the Home-office an early copy of the 
summaries relating to fatal accidents in mines throughout the 
United Kingdom during 1894. These show that last year there 
were 813 separate fatal accidents, resulting in the loss of 1127 
lives, as compared with 809 accidents, with a loss of 1060 lives, in 
the preceding year. Twenty-two of the fatal accidents, resulting 
in the loss of 317 lives last year, were caused by explosions of fire- 
damp or coal-dust ; 434 lives were lost through falls of sides and 
roofs in mines ; 69 through accidents in shafts; 176 through mis- 
cellaneous underground accidents ; and 112 lives were lost on the 
surface, 

Barrow.—There is no change to note in the hematite iron trade, 
except the significant fact that although local makers of iron are 
of 7800 or metal, there is an increase in warrant stocks to report 
of 7000 tons, The latter now stand at 187,667 tons, being an in- 








crease of 17,189 tons since the beginning of the year. Prices are 
easy at 42s, 54d., net cash, sellers, and 423, 5d. buyers. Makers 
quote 433, to 44s, 6d, for mixed numbers of Bessemer iron, net 
f.o.b., usual West Coast ports, ‘T'wenty-nine furnaces are still in 
blast, compared with thirty-one in the corresponding week of last 
year. 

Tron ore is in sma}] consumption, and the local demand is now 
especially dull, Prices are easy at 8s, 6d. for ordinary, 93, 64. for 
best, and 13s. 6d. for picked qualities, 

Steel makers are doing a slow trade generally, but have lately 
secured orders which will keep them going to Easter. The Barrow 
Steel Company has secured the Indian State order and a few small 
orders, and also an order for 5000 tons of steel ship-plates from 
Messrs, Neilson, of Glasgow. 

Rails are at £3 103. for heavy sections, and plates are at £4 153. 
to £4 16s. 6d., net f.o.b, There is a brisk trade in steel castings 
of a Leavy character, and this branch of business is showing 
marked development, Other branches of the steel trade are quiet. 

Shipbuilders and marine engineers are busily employed and likely 
to remain so during the year. There is no prospect of much new 
business, however, but there is no need of any at present, although 
it would doubtless suit local builders to get some good paying 
commercial orders to supplement the Admiralty work which is in 
hand. The engines for H.M.S. Majestic are completed and are 
being sent to Portsmouth. 

Coal and coke are in quiet demand. Steam coal is quoted at 
12s, to 14s, per ton delivered, and coke at 17s, delivered. 

The shipping trade shows less life than ever. Exports of 
pig iron from West Coast ports during the week reached 
2075 tons, and of steel 2461 tons, compared with 12,250 tons 
and 6827 tons in the corresponding week of last year, a decrease 
of 10,175 tons of pig iron and 4366 tons of steel. The ship- 
ments to date this year have totalled up to 15,418 tons of pig 
iron and 21,551 tons of steel, ccmpared with 24,900 tons of pig 
iron and 22,083 tons of steel in the corresponding part of last year, 
a decrease of 9482 tons of pig iron and of 502 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

WHILE the cold weather has affected the demand for house 
qualities of coal, the changes have been so abrupt that no con- 
tinuous good trade has been possible. Several of the collieries in 
the South Yorkshire district are making no more than three days 
per week, although others are working four and five days, and in 
a few cases full employment is being given. Both Barnsley thick 
seam coal and Silkstone have been sent to London in weights quite 
up to the average during the Jast ten days, but complaints continue 
to be as general as ever of the keen competition of coal carried by 
sea to the capital. The tonnage of seaborne coal being so heavy, 
keeps prices almost stationary. The large supplies raised in the 
South Yorkshire district are more than sufficient to meet the 
demand, even at this inclement season of the year, and without 
working pits at anything like the full capacity of their output. If 
the coalowners complain now, what will the state of the coal trade 
be when the spring and early summer months come on? Silkstone 
coal ranges from 9s, to 10s, 6d. per ton; Barnsley softs and Fiock- 
ton from 83. to 9s.; lower grades being obtainable from 7s. 3d. to 
7s. 6d. per ton, Steam coal generally is rather weaker, with a 
corresponding sympathy in the quotations. Prices vary from 
7s. 3d. to 83, for the best South Yorkshire hards, and not a 
little business has been done at 7s. 6d. to 7s. 9d. per ton. 
Parkgate and secondary qualities are making from 63. 9d. per 
ton. The tonnage to the Humber ports continues fairly satis- 
factory. There is a much better demand for gas coal, particu- 
larly in the higher qualities of gas nuts, and other fuel 
required for gas-producing purposes. he weather has been favour- 
able for a large consumption of gas, and as the stocks of gas coal 
on the hands of heavy consumers are known to be scarcely equal to 
the average, a considerable business is being done in the open 
market, where prices vary from 7s. to 7s. 9d. per ton. For small 
coal, including slack and smudge, a very moderate demand is 
reported. Pit slack of ordinary qualities ranges from 2s. 6d. to 33.; 
riddled, from 4s. 3d. to 4s, 9d. per ton at the pits, in quantities. 
In some quarters the coke trade is only moderate ; but in others 
there is a steady trade doing, at prices varying from 9s. to lls. 
per ton. Derbyshire, North Lincolnshire, and other iron-smelting 
districts are taking pretty freely. 

There is no improvement to report this week in the heavy 
industries of the Sheffield district. Three of the largest firms are 
favourably situated in regard to Government orders, but in other 
respects depression is generally prevalent. Although railway 
stores are known to be lower than probably at any previous time 
for many years, work is but slowly placed. In the steel trade re- 
ports vary considerably, Several firms are much better off than 
others, having received wey og | orders during the present 
montb, while others state that the New Year, so far, has opened 
most disappointingly. There is a pretty general opinion that a 
steady improvement is going on all round, and that the com- 
plaints are mainly coming from manufacturers who expected the 
depressicn to leave too quickly. At the same time there can be 
no briskness in the Sheffield district until railway and marine 
material is actively called for. It is held by those best 
competent to judge that the present quietude in railway speci- 
alities, steel shafting, and parts for shipbuilding, cannot 
possibly continue for any length of time. As yet, however, there 
are few indications of a rise in freights, which is absolutely indis- 
pensable for a revival in the shipbuilding business, Railway 
companies, too, will only place contracts for rolling stock and its 
multifarious specialities when improving traffics encourage them 
to provide for the increased business, Crucible steel has been 
rather better inquired for during this month, and the rolling mills 
having been well employed, it is r ble to that cutlery, 
tool, and file manufacturers have been doing fairly well. A very 
considerable advance might take place in the foreign trade, which 
is anything but satisfactory at present. Prices have not fluctuated 
since the year opened, but steel manufacturers decline to make 
any concessions in their quotations, and are in expectation that 
prices will take an upward movement the instant trade is on the 
turn. Bar iron does not make more than £5 10s. at works. Wire 
is in excellent request, particularly in the higher grades required 
for musical, watch spring, pen, and other purposes, where the 
finest quality is necessary. In these descriptions prices are easily 
maintained, and the manufacturers who give their attention to this 
class of material report a very good business. The commoner 
qualities are not so much affected. Prices for wire rods of ordi- 
nary grades are quoted at £5 5s. per ton; rope rods and high 
carbon rods £8 8s. per ton. Hematites remain at from 50s. to 52s. 

r ton, according to brand, delivered in Sheffield. Bessemer 

illets are at £5 7s. 6d., and Lincolnshire forge iron at 38s. per 





n. 

In the cutlery trade the demand for the United States, during 
the opening month, has not maintained the advance, which was 
the gratifying feature of the close of 1894. Owing to the exhaus- 
tion of stocks, however, increased employment is being given to the 
workmen in the houses which give special attention to the United 
States markets. The internal commercial dealings of the States 
have been seriously disturbed by the political and financial situa- 
tion during the opening year, and manufacturers generally 
anticipate that the end of the quarter will exhibit a much more 
satisfactory result than the opening of it. An improvement is 
reported from Brazil. One or two of our Sheffield firms state that 
the position there is getting more settled and promising. 
Cutlery and tools have been sent away since the oe of the 
year in larger consignments than the Brazilians have ordered 
for two or three years. Our leading houses benefit by this trade, 





as the very best quality of goods is taken by that market. There 
is no medium with the Brazilians. They either take the very 


best or the very cheapest goods, From the Argentine Republic there 
are less satisfactory accounts. Political turmoil and the absence of 
confidence contribute to bring about a bad outlook in business. 
Sheep shears are usually sent in very large quantities to that 
market at this season of the year, but very little has been done of 
late, partly owing to the unsettled state of the country, and partly 
to the fact that exceptionally heavy stocks remained on hand from 
last year. In India business is still being gravely injured by the 
fluctuations in exchange. The value of the rupee reached last 
week the lowest point it ever touched, being only one farthing in 
excess cf a shilling. This causes customers to hold off ordering 
goods, as they are in doubt how much the exchange may vary 
between the placing of requirements and their receipt in India. 
The conflict between China and Japan has had the usual effect of 
almost completely stopping business with both countries. Oae of 
our largest cutlery, silver, and electro-plating establishments has 
for a considerable time been cultivating the Chinese market, and 
their representatives in that country, after repeated journeys, have 
at length succeeded in forming a settled connection. 

In the silver and electro-plate trade generally the returns of 
travellers, many of who are now out on their first journey this 
year, will scon give us an indication cf how business is to be 
sustained. The price of silver has again dropped. At one time 
last week it stood at only ,'\;d. above the lowest price on record, 
which was 23. 3d. per ounce. It has recovered about ,;4. since 
that time. The cheapness of silver continues to favour the pre- 
ference of customers for goods cf the sterling metal over thore 
which are plated. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHATEVER improvement there may be in the general course 
of trade, certainly none of moment has yet appeared in the iron 
and allied industries, and there is not the buoyant feeling that 
was noticeable in the early part of the month, when it seemed 
that business was in a fair way for revival. The pig iron trade 
feels the depression most of all, and prices have continued to fall all 
through the month, a movement which is quite the opposite to 
what was looked for. Almost everything locally seems to tell 
against an improvement now, but more particularly is the trade 
affected by the rapid increase of stocks, It is calculated that the 
increase in stocks of Cieveland pig iron alone during January 
will have increased something like 40, tons, or nearly 
one-third of the iron produced during 619 month, and 
this will bring up the increase since tos end of last 
April, when the output commenced to exceed the require- 
ments to over 120,000 tons. Besides this there must have been 
a large increase in stocks of hematite pig iron also, but no actual 
figures are or will be available. The way the makers press their 
iron for sale, and the large increase of hematite iron in Connal’s 
stores, however, afford indizations that the production of that 
description of pig iron has been largely exceeding the consump- 
tion, and it is evident that the district for some time past cou! 
have fully met the demands of consumers with a dozen furnaces 
less than have been at work, .¢., by blowing out or damping down 
one-eighth of the furnaces now in operation. It is certain that 
if 45 furnaces had been at work on Cleveland pig last month 
and in December, they would have supplied all the iron that 
was needed, but 51 were blowing, or six too many. It is now 
evident that a mistake was made in the first half of last year, 
when as many as ten furnaces were relighted in the North of 
England. The trade never justified it, and there has never been 
a decrease of stock reported since the production was so much 
increased, not even when the shipping season was briskest, and at 
the same time all the Scotch furnaces except three were idle 
for several weeks. Then, if at any time, the consumption 
should have exceeded the output, but it did not. The ship- 
ments of pig iron from the Tees during January have been 
the worst that have been reported in any month for the 
last four years, though it is true they are not far behind 
those of January last year. It is to be taken into account, 
however, that the make last was month very considerably in excess 
of that of January, 1894, when only 224,327 tons of pig iron were 
made, whereas last month the quantity cannot be much short of 
255,000 tons, or 30,000 tons more, and ninety-three furnaces are 
now at work against eighty-five a year ago. In the face of this 
over-production prices cannot be maintained, and if it goes on it 
will work its own cure, for the value of iron will get so low that 
the loss will be too great at some of the older furnaces, and they 
will be blown out. With a reduction in make better prices may 
come, but there does not seem to be much chance of that if it is 
maintained, though a larger demand will follow the advent of the 
navigation season. Makers are expecting that, and so hold on, but 
it is questionable whether the increased demand will take up such 
alarge make as the present. 

Sales of No. 3 Cleveland G.M.B., for prompt f.o.b. delivery, 
have this week been made mostly at 34s, 6d. per ton, or 6d. below 
the minimum price of last year, and sellers in some cases were 
willing to accept 34s. 9d. for delivery up to the end of the current 
quarter, but consumers were not disposed to pay more than 
34s. 74d. Business in Cleveland warrants is stagnant, and sellers 
have been willing to accept as little as 34s. 3d. cash ; at the closs 
on Wednesday they were quoting 34s. 44d. cash. No, 4 Cleveland 
foundry pig iron has this week been kept at 34s., and grey forge at 
33s. Mixed numbers of East Coast hematite pig iron can be bought 
at 41s. 9d. for prompt f.o.b. delivery, but makers find it difficult 
to get that. No. 3 Cleveland basic pig iron is worth about °7s. 
per ton at works, but there is not much available for sale, The 
stock of Cleveland pig iron in Connal’s warrant stores on Wed- 
nesday night was 98,313 tons, or 4775 tons increase for January. 
The exports of pig iron from the Tees in January reached 43,072 
tons, as compared with 61,387 tons in December, and 43,370 in 
January last year, all to 30th. The deliveries to the Continent 
were above a January average, but the closing of the Forth and 
Clyde Canal has made the shipments to Scotland very smal), and 
much of what has been sent lately has had to be stocked at Grange- 
mouth, as it would not pay to send it over the country by rail to 
the Glasgow district. 

Notwithstanding that foreign iron ore is so cheap, and has of late 
been so rapidly taking the place of Cleveland ores in this district, 
the Cleveland ironstone miners have recently applied for a 10 per 
cent. advance of wages, andon Monday the employers intimated 
to them that they were unable to give them any advance. They 
certainly have not chosen a favourable time to seek an advance, for 
there is nothing to justify it; for pig iron prices are becoming 
cheaper, and in the face of so much foreign competition their 
employers cannot do anything to increase the cost of native ore, or 
less of it will be taken and more foreign ore. 

At the annual meeting of the Cleveland Mine Owners’ Associa- 
tion, held at Middlesbrough on Monday, Sir Lowthian Bell, Bart., 
was re-elected president, and Mr. David Dale, of Darlington, vice- 
president. They have filled these offices for twenty-two years, 
ever since the Association was formed. 

The finished iron and steel industries are quiet, and the con- 
tinued bad weather causes irregularity in the cperation at the 
mills and forges, for specifications do not come in promptly. 
Manufacturers have to look for orders elsewhere, and though they 
keep up their quotations, they have to make considerable con- 
cessions in some cases, as there is very keen competition. Iron and 
steel ship plates are at £4 15s.; boiler plates, £5 l5s.; girder 
plates, £5; iron and steel ship angles, £4 103; engine- 
angles, £4 15s.; common iron bars, £4 17s. éd.; best bars, 
£5 7s, 6d., all less 24 per cent. and f.o,t. A case has been reported 
this week where £3 7s. 6d. has been quoted for plates, which is not 
more than the price of steel scrap, but it would appear that they 
are very small plates that are wanted, and that they are required 
to stand no test. The Consett Company, which is the chief pro- 





ducer of steel and iron plates in the North of England, will pay to 
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the ordinary shareholders an interim dividend of 5s. per share, 
which is at the rate of 6% per cent. per annum. The railmakers 
are speaking somewhat more sanguinely of their prospects, as there 
are signs of growing railway enterprise abroad, and inquiries are 
more numerous, 

Mr. Waterhouse’s official examination of the books of the 
finished iron manufacturers connected with the North of England 
Conciliation and Arbitration Board has proved the unsatisfactori- 
ness of trade for November and Dacember, seeing that the net 
average realised price for all kinds was found to have dropped to 
£4 16s. 10d. per ton, or 1s, 2d., as compared with the previous 
two montbs. In accordance with the sliding scale arrangement 
— of puddlers have been reduced 3d. per ton from Monday last, 
and other mill and forge wages are reduced 24 per cent., thus 
taking away the advance that was obtained in April last. Iron 
rails, as compared with the previous return, declined in value 4 2d, 
per ton ; plates, 8 93d.; bars, 1s, 0°02d.; and angles, 456d. The 
deliveries were nearly 4000 tons less than in the previous two 








months, The production and the actual prices are shown in the 
following return :— 
Percentage Average ret 
Description. Weight invoiced. of selling price 
total. per ton. 
Tors cwt. qr. Ib. eh ee 
ee: 732 9 1 6 oe, SCO. as «so 4.8 8 
Plates .. 8,341 14 3 0 . 42°09 413 266 
Bars... - S07 7 0 6 e- 4191 5 1 11°69 
Angles .. 2.489 18 1 2 - 1231 414 207 
19,821 4 1 14 100°00 4 16 10°09 


There was a heavy falling cff in the make of bars, of which 
10,940 tons were produced in September-October, against 8307 
tons in the last return. The total production for 1894 was the 
lowest on record; it was 143 333 tons; in 1893, it was 149,439 
tons; in 1892, 171,646 tons; in 1891, 251,000 tons; in 1890, 
283,000 tons ; in 1889, 355,000 tons ; and in 1873, about 650,000 
a The figures show the rapid dec’ine in the finished iron 
trade. 

The dulness in the coal trade continues, and collieries do not 
work very regularly, but this is due more to the bad weather 
stopping shipments than to the slackness in thedemand. ‘There is 
less call for gas coal naturally, as the days are lengthening, but a 
considerable ion of orders come to hand for house coals. 
Local coalowners are asked to quote for several large orders for 
locomotives, and gas coals for foreign consumers—the Stockholm 
Gas Company, and the Danish and Swedish State Railways. 
Northumberland steam coal is 93. per ton f.o.b. Coke for blast 
furnace purposes is quoted 12s, 3d, per ton, delivered at Teesside. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been no improvement in the position of the iron trade 
this week. The warrant market has n quiet, with little 
speculative interest. Scotch warrants have sold from 41s, 2}d. to 
41s, ld. cash. Cleveland warrants have been in slightly better 
demand in the last few days, although the business is still com- 
paratively limited. This iron has been selling at 34s. 3d. and 
34s. 4d. cash. Middlesbrough hematite is very little sought for, 
its nominal price is 41s. 4d.; in Camberland hematite the inquiry 
is ae poor, and prices are 2d. lower than last week, at 42s. 34d. 
cash. 

The values of makers’ spacial brands are as follows :—G.M.B., 
f.o.b. at Glasgow, No. 1, 43s.; No. 3, 41s. 3d.; Monkland, No. 1, 
43s. 6d.; No. 3, 41s; Carnbroe, No. 1, 45s. 6d; No. 3, 43s,; 
Gartsherrie, No. 1, 51s.; No. 3, 46s, 6d.; Summerlee, No. 1, 
51s, 6d.; No. 3, 463. 6d.; Calder, No. 1, 5ls.; No. 3, 47s.; Coltness, 
No. 1, 53s. 6d.; No. 3, 50s.; Glengarnock at Ardrossan, No. 1, 
49s, 6d.; No. 3, 45s, 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 44s, 6d.; 
Dalmellington at Ayr, No 1, 46s, 6d.; No. 3, 44s, 6d.; Shotts at 
Leith, No, 1, 53s, 6d.; No. 3, 50s, 

The manufactured iron trade continues very dull. Here and 
there signs might be noted of a slight improvement, but on the 
whole there is little or no change for the better, and pricesare very 
unsatisfactory. There isa fair business in steel, and the announce- 
ment made this week of the work to be given out for the Ad- 
miralty has created a rather better feeling. The productive 
capacity of the works here, however, is so great, and the com- 
petition with the North of England so keen, that it will require a 
still greater volume of business to exercise any great firming effect 
on the market. 

The coal trade is depressed, and the output is in every locality 
greater than current requirements. There has certainly been a 
good deal of activity in household coal, as a result of the extremely 
cold weather, but there is no general improvement in the shipping 
demand. Main coal is quoted f.o.h. at Glasgow, 6s. 3d. to 6s. 6d.; 
— 7s. to 7s, 3d.; ell, 7s, to 7s. 3d.; and steam, 8s, to 8s, 3d. per 
on, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

So much depends upon the re-establishment of prosperity in the 
tin-plate centres, that I naturally give it the first place in my com- 
ments. There isno denying but that the situation is becoming 
more serious in all parts of the district. In the Swansea centre, 
as stated on Change this week, preparations are being made in 
several important quarters for closing the works. Present prices 
do not justify a continuance, as it would entail a loss upon every 
box. The only course is the one recommended in this column some 
years ago, during a period of stagnation in the trade—that of 
‘* weeding out.” If there are too many works going, the natural 
result must inevitably be that the weaker ones must go to the wall. 
It must not, however, be implied that the works closed of late, or 
those about to close, are the weakest. It is not everyone who can 
afford to stop, and thus I have hopes that some of the great indus- 
tries will start again under better auspices, 

Last week shipments fell off, only 40,935 boxes being despatched, 
while 50,577 boxes were received from the works, This leaves 
stock at 227,587 boxes. 

The latest opinion on Change, Swansea, was that prospects were 
decidedly gloomy, and must remain so until the condition of things 
abroad is better. This foreign aspect is even of more importance 
than the wages question, for in many places the men have accepted 
the reduction. 

The weather, too, has told badly on exports. 
promises an improved total. 

There is a good deal of distress amongst the tin-plate workmen 
of Nantyglo and Blaina. They are resisting an appeal to concede 
20 per cent. reduction, which the employers are satisfied must be 
given to enable work to be carried on. At a meeting in the 
Llanelly district, which was attended by two delegates from Mon- 
mouthshire, it was decided to make the usual levy to assist the 
distressed. 

At the Morfa Works everything is at a standstill. Mr. Tregoning 
is engaged in stocktaking before deciding upon a restart, but he 
has suggested to his men that they should seek work elsewhere, as 
he could not guarantee regular employment, so forty ‘‘ tin house 
hands ” have decided to go to America. 

To those not conversant with the inner life, so to state, of the 
Welsh coal trade, the fact that 320,000 tons were despatched from 
the Cardiff ports alone iast week would imply a prosperous con- 
dition. This is not so, and simply indicates that large contracts 
have been secured by the few. Make isadmittedly dull as regards 
steam coal, and the sluggishness is marked in many places. 
Those who have their finger on the pulse of the Exchange say 
that supplies are coming in more quiekly than they can be dis- 
posed of, and “present trade” is also retarded a good ceal by 
the stormy weather in the channel and deep snows on land. 


Next week 


to others have again been marked. One noticeable feature about 
the steam coal trade is that the quantity of large coal sent down 
to meet contracts has caused the flooding of the market with small, 
and prices have been weaker than I have known for years, some 
sales having been effected for prompt shipment at 3s, 9d., and 
even the best has been selling for 4s, 6d. 

The latest report from Cardiff Exchange this week was that steam 
coal was only in moderate demand, the market unsettled, and 
prices weak; best steam was offering at 10s. 6d. to 10s, 9d.; 
seconds, 10s, to 10s. 3d.; dry coal, 93, to 93. 6d.; best small, 4s. 6d. 
to 4s, 9d.; inferior, 3s. 9d. to 4s. 

In house coal a better condition of things exist, the demand 
being steady and improving, while prices are evidently lookiog up- 
wards. Best households are quoted at 10s, 6d. to 10s. 9d.; No. 3 
Rhondda, 103. 3d. to 10s. 6d.; small, 6s, 6d.; No, 2 Rhondda, 
8s. 6d. to 83, 9d.; through, 6s. to 6s, 3d.; small, 4s, to 4s, 3d. 

Patent fuel is in fair demand, Cardiff, at 10s, 64. 

Complaints are rife about the pitwood trade, The depression is 
marked, best selling at 15s, 3d. Coke remains in the late rut, 
furnace selling at 12s, 6d. to 13s.; foundry, 15s, to 153. 6d., 
Cardiff. 

Swansea prices are slightly less, furnace selling at 12s, to 12s. 6d. 
I append other Swansea quotations: Patent fuel from 103,; iron 
ore from lls, 3d. to 123. ex-ship ; pitwood, 17s. to 17s, 6d.; No. 3 
Rbondda from 10s, to 11s.; anthracite, 8s. 94. to 123, 

There has been no lifting the cloud from the iron and steel 
trades. Ruilway renewals are in abeyance, and the condition of 
things in tin-plate has seriously affected the demand for tin bar. 
It is some satisfaction to know that the great steel works continue 
in moderate activity, and that large consignments of foreign ore 
are still coming in. The cargo of 100 tons rail iron was sent to 
Santos this week, and a small one to Colombo from Cardiff. 

There is a fair expectation in the placing of railway orders as 
the season advances, and of course with an improvement in the 
tin-plate district a reaction would follow in steel bar, for which 
Barrow continues to comye‘e keenly. 

Iron and steel prices are little changed from last week. The 
following are the mid-week quotations, Swansea Exchange :— 
Glasgow warrants, 41s. 3d. cash buyers. Middlesbrough, 343, 4d. ; 
hematite, 41s, 4d. Welsh bars from £5. Steel rails, heavy, from 
£3 15s.; light, from £4 7s. 6d. Sheet steel and iron are still un- 
changed. Bessemer steel, bars, £3 152. to £3 17s. 6d.; Siemens 
best, £4 to £4 22. 6d. 

Tin-plates remain at the low figures I quoted last week ; Bessemer 
steel cokes at 9s. 6d. to 9s. 9d.; Siemens, 9s. 9d. to 10s.; ternes 
are at 18s. 9d. to 22s.; best charcoal, 10s, 9d. to 12s, 6d., according 
to finish of brand ; block tin is at 603. 5d. to 60s, 10d. 

I am pleased to note that the anthracite trade at Swansea shows 
a fair increase. The totals last year were encouraging. The Lord 
Templemore, I hear, now in dry dock, will load in a short time 
4500 tons for San Francisco, and bookings have already been made 
for 25,000 tons. 

News from the Briton Ferry district continues hopeful. The 
mills at Villiers, Raglan Bay, Giralia, and Earlswood were fully 
employed last week, and the output of pig iron at the Briton Ferry 
Works and steel bars at the steel works have been up to the usual 
average. 

Newport, like Swansea, shares in coal depression to some extent, 
though with the sinking to the deep and further opening out of 
large coal areas in this county, a good year is forecast. Best 
Monmouthshire coal is realising 103. 3d. to 10s. 6d.; inferior, 
8s, 9d. to 93. 3d. 

The Cardigan Steam Navigation Company takes the lead in 
dividends, It is now announced that the dividend for last half- 
year will be 14 per cent. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BusINEss transactions on the continental iron markets continue, 
very limited, and the prices obtainable are, as a rule, extremely 
unsatisfactory. 

A poor employment is reported at the blast furnace works, 
foundries, and engineering shops in Silesia, inland as well as 
foreign demand having decreased instead of improved since the 
beginning of the year. Up to date only a moderate business has 
been transacted in the different branches of Austro-Hungarian 
iron industry, but prospects for the future development of the 
iron trade are generally considered as pretty favourable, and the 
tone of the market is therefore not so despondent as might be 
expected after the comparative dulness of the last months. For 
the present, however, makers have to be content with few and 
small orders ; especially in the malleable iron department a lack 
of inquiry is noticeable, and a reduction in the prices for bars has 
been resolved upon, list quotations for Styrian bars being now 
115 fi. p.t., free Vienna, Bohemian sorts standing on 110 fi. p.t., 
while for Hungarian sorts 105fl. p.t., free Budapest, is noted. 
These prices may, on the whole, still be regarded as satisfactory, 
and makers would be fairly well content if they could maintain 
the present quotations. Inthe border countries, where German 
competition is particularly keen, bars aresold at 95 to 97 fl. p.t. 

In France there is only a slow inquiry coming forward in the 
iron and steel trades, and quotations are not favourable. In Paris, 
for instance, 150f. p.t. for bars is a price scarcely obtainable. 

Belgian iron business continues unaltered, which means a good 
deal of depression and underquoting, and an almost entire absence 
of orders of some weight. Official quotations for merchant bars 
are 110f. p.t. for No. 1, and 115f. p.t. for No. 3, f.o.b. Antwerp. 

The period of quietness still continues in the iron-producing 
districts of Rheinland-Westphalia, and the general belief is that 
if an improvement is coming at all it is not likely to take place till 
_. The iron ore trade remains uncommonly dull, and even 
the lowest prices fail to attract buyers, Pig iron is quiet, but a 
decrease in demand cannot be reported since last week ; prices are, 
on the whole, pretty well maintained. Some of the Siegerland 
works have recently booked a few foreign orders, which will help 
to keep up a moderate activity. The finished iron and steel 
branches are reported to be in a poor condition, and quotations, 
especially those for bars, continue to decrease. Girders have 
been, in a few instances, somewhat better inquired for during the 
past week. Heavy plates are still in dull request, and so are 
sheets, on the whole ; the prices paid for both articles continue 
very unfavourable. The business in wire and wire-nails is, all 
things considered, not so bad as it was some time ago. Activit 
at the machine and wagon factories is moderate ; tenders will 
soon be invited for the supply of 3000 load wagons, and further 
contracts are expected to be given out, so that a comparatively 
brisk employment will be going on at the shops. 

The total output of pig iron in Germany, inc!uding Luxemburg, 
was for December, 1894, 498,233 t., of which 146,217 t. were forge 
pig and spiegeleisen; 38,145 t. Bessemer, 448,641 t. basic, and 
74,632 t. foundry pig. Production in December, 1893, was 
448,641 t. In November, 1894, it amounted to 481,909t. From 
January lst to December 31st, 1894, 5,559,322 t. were produced, 
against 4,953,148 t. for the same period the year before, 

Looking back on the business that has been done on the conti- 
nental iron markets during the year now past, it cannot be denied 
that the position of both makers and consumers has been decidedly 
unfavourable. Export, especially to North America, has considerably 
lessened. Russia, which used to be a very good customer on 
foreign markets, has given out but few large contracts last year, 
the number of inland ironworks having increased ; but in spite of 
using home production the Russians will not be able to do entirely 
without foreign iron for at least some years to come. The large 
Siberian Railway and the completion and extension of existing 
lines in Russia will require enormous quantities of factur 
iron, of which the inland firms can only supply a small part, and 
there is good reason to expect that this year heavy lots of iron and 





—————— 


Among the different iron-prcducing countries Austria-Hungar 
and France have held a somewhat exceptional position, output 
having been about equal to consumption, so that if Belgian 
English, and German competition were less keen both countries 
might be well satisfied with the year’s trade. In France as we} 
as in Austria-Hun prices have remained about stationary qj} 
through last year; only for pig iron a reduction of 4f, to 5f, pt, 
was agreed on by the French ironmasters. The iron trade jn 
Belgium, though on the whole but weak, is nevertheless reported 
to bave been decidedly better last year than in 1893, import, but 
more especially export, having increased. Official quotations only 
show slight alterations, 

Output of the Belgian blast furnace works was :— 









1894. 1893. 

Tons, Tons 
Forge pig 408,320 247,500 
Foundry pig.. 83,910 ee 76,020 
Basic .. 412,480 a 05 
Totals 904,710 708,075 


The situation of the German iron industry has been most un. 
favourable during the greater part of 1894, over-production forcing 
the works to sell their articles at exceedingly low rates, which i), 
many cases did not cover the cost of production, Prices for bars 
for instance, have shown a continued downward tendency. At the 
- of the last five years quotations have been per ton at works ag 
under :— ° 


1894. 1893, 
Marks Marks 
Good forge quality .. 45 to 46 4510 46 
FR aie ge ate. aA 45 to 46 45 to 46 
Bessemer a5. 5:80: oe 52 52 
Bars and sectional iron .. 83 to 100 87 tolls 
PMNGE .. 00 ee 112 to 135 115 to 140 
Steel rails .. s 105 to 110 1€8 to 114 
1892. 1891. 180. 
Marks. Marks. Marks 
Forge pig 50 to 50 52to 53 t5to U8 
Basic... it) 5 58 
Bessemer ee 58 €3 75 
Bars and girders 88 to 120 105 to 140 145 to 175 
Plates Kal 80 120 to 150 130 to 170 180 to 210 
Steel rails 110 to 116 115 to 120 120 to 130 


To keep their concerns going, producers had to make large sacri- 
fices; inland demand remaining hopelessly dull, foreign orders 
were accepted at any price almost, and this may account for the 
considerable increase in export. During the last eleven months 
of 1894 export in iron, steel, and iron manufactured gocds was 
1,319,151 t., against 1,113,228 t, for the corresponding period in 
1893, and against 1,047,113 t. in 1892, 

In Rbeinland - Westphalia 2 awe for malleable iron have been 
extremely weak ; bars and girders, for instance, were in some cases 
offered at M. 75 p.t. free at works; sheets, M. 90 to 95 p.t. Official 
quotations did not alter much during the year. Silesia was 
somewhat more favourably situated than Kheinland-Westphalia, 
although demand and sale have been but weak on the whole. 
Daring the first months of the year demand for manufactured 
iron had become so active that a rise in quotations for bars, plates, 
and girders could be carried, but towards end of May a retro- 
grade movement to be felt, which continued and even 
increased till end of the year. During the last months the 
Silesian ironworks tried hard to sell their articles to Austria- 
Hungary, but they have not been successful, and production con- 
tinues to be considerably higher than consumption, and stocks 
increase both in raw and in finished iron, Prices changed but 
little during the year 1894, as will be seen by the following 
figures :— 

Beginning 1894. March-April. End 1894. 
Marks per ton at works. 


Bars 125 to 128 130 to 150 120 to 122 
Plates 140 to 145 145 to 160 140 to 145 
Girders .. 120 to 122 125 to 130 120 to 122 
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INSTITUTION OF JUNIOR ENGINEERS.—The anniversary dinner 
of the Institution of Junior Engineers was held on Saturday night 
at the Westminster Palace Hotel. Mr. Alexander Siemens, pre- 
sident, occupied the chair, and the numerous company included 
Major-General Webber, Professors Ewing, Ayrton, Hughes, and 
Forbes, -and Messrs, Newman—in the vice-chair—Spooner, De 
Ritter, Boulding, Gatehouse, Young, S. H. Wells, Tennant, C. J. 
Roberts, William Pownie, and George Forbes. After the toast of 
‘*The Queen,” the chairman gave ‘‘ Her Majesty’s Land and Sea 
Forces,” the toast being responded to by Major-General Webber. 
The next toast, ‘‘ British Commerce,” was proposed by Mr. William 
Pownie, who alluded to the important part that engineering had 
played in the development of British commerce. The next toast, 
‘ Engineering Professors,” was proposed by Mr. R. W. Newman. 
Professor Ayrton responded in a humorous speech, and Professor 
Ewing also replied with a serious speech. Professor Forbes, in 
submitting the toast of the evening, viz., ‘‘The Institution of 
Janior Engineers,” said a great many people not thoroughly 
acquainted with the aims and objects of thesociety did notappreciate 
its importance. It was not, as some might suppose, merely a 
janior society to the greater institution, but was entirely for the 
benefit of the janior members of the profession, In ten years it 
had grown from a mere handful of members to over 400, It was 
now established on a sound basis, and had, he believed, before it 
a very prosperous career, At frequent intervals the members paid 
visits to large engineering works, and a great deal of practical 
knowledge was gained from such visits. A great many meetings 
were held in the course of each session, at which papers were read 
by members, and not a few of those papers showed great merit and 
originality. It wasa pleasure to the professors to be associated 
with such an excellent society. Mr. H. J. Young acknowledged 
the toast in a few appropriate sentences. 


ANNUAL DINNER OF THE OLD STUDENTS OF THE ROYAL ScHOOL 
or Mines,—The twenty-second annual dinner of the old students 
of the Royal School of Mines was held on Friday evening, the 25th 
inst, at the Criterion Restaurant, under the presidency of Mr. W. 
H. Greenwood, an old associate of the School. About a hundred 
— were present, including General F, T. Lloyd, Mr. Jeremiah 

ead, Mr. H. A. Wiggin, Professor Judd, Professor Roberts- 
Austen, Prof, Riicker, Professor Tilden, and the hon. secretary, 
Mr. H. G, Gravee. After the toast of ‘‘ The Queen,” the chairman 
proposed that of ‘‘The Mining and Metallurgical Industries,” The 
events of the past year were briefly reviewed, and seemed to show 
a tendency to revival in trade, The iron and steel industries were 
especially referred to, their enormous growth in past years being 
noted, and then some attention was drawn to the increased intro- 
duction of machinery and to profit sharing and its effect on foreign 
competition. In reply, Professor Roberts-Austen dwelt on the 
development of the applications of electricity and to the part speet 
in this field by the associates of the Royal School of Mines. Mr. J. 
H, Collins proposed the toast of ‘‘The Professors,” to which the 
senior, Professor Judd, replied witha review of the work of the 
past and present occupants of the several chairs, Mr. Jeremiah 
Head proposed the toast of ‘‘The Learned Societies,” and made 
mention of their several distinguished representatives present. 
Professor Riicker in answering dwelt on the troublesome question 
of the difficulty of publishing the large number of papers sent in, 
and referred to the Teaching University of London and its asso- 
ciation with the Royal School of Mines. Mr. B. H. Brough 
undertook the duties of proposing the health of the visitors, 
amongst whom were representatives from other mining schools. 
General F. T. Lloyd, C.D., of the War-office, replied. The toast 
of ‘Old Students” was Lage sce by Professor C. V. Boys and 
responded to by Professor Huntingdon. Mr. T. Healey gave 








Daring the past week the losses of some coal steamers and damage 


steel will be sent to Russia. 





the toast of ‘he Chairman,” who replied, and gave that of 
‘‘The Honorary Secretary,” and the proceedings terminated, 
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AMERICAN NOTES. 
(From our own Correspondent, ) 
New York, January 22ad, 

FINANCIAL conditions are unfavourable, Con- 
ress is still wrestling with the currency problem, 
and public opinion does not anticipate a satisfac- 
tory solution of the question during the remain- 
ing six weeks of the session, The volume of 
business shows a fractional improvement in 
trafic returns and Clearing-house statements. 
There is also a slight improvement in manufac- 
turing lines—especially for machinery—the first 
in twelve months, Pig iron production last year 
was 6,657,388 tons; capacity, 12,000,000 tons, 
The steel mills are picking up business, having 
secured within ten or twelve days contracts for 
g0,000 tons bridge steel. Car building orders 
have just been given out for 3000 cars, with 2000 
more to come. Steel billets are weaker. 
Castomers are waiting for orders before covering. 
While the market reports of the iron trade are 
true, they ignore the possibility of much new 
work being suddenly undertaken. Oae-third the 
railroad mileage of the country is in hands of the 
courts, and while this is the case no rapid im- 
provement of railroad properties need be ex- 
pected. There are hundreds of enterprises all 
ready to be pushed. The capital is ready, but 
the start is not made, 








LAUNCHES AND TRIAL TRIPS. 


Oo Saturday, January 26th, 1895, the steel 
screw steamer Homer, built by Sir Raylton Dixon 
and Co., Cleveland Dockyard, Middlesbrough, to 
the order of Messrs. Lamport and Holt, for the 
Liverpool, Brazil, and River Plate Steam Naviga- 
tion Company, was taken to sea for her official 
trip. Her principal dimensions are :—Longth, 
sot tte; breadth, 42ft.; depth moulded, 25fc. Gin. 
She is of the spar deck type, classed 100 Al at 
L'oyd’s, and will carry a deadweight cargo of 
over 4000 tons on a very light draught of water. 
I'he vessel has been specially designed to meet 
the requirements of the South American trade, 
and is fitted with all the latest improvements for 
the rapid om and loading of cargo. Her 
machinery has been supplied by the North- 
Eastern Marine Engineering Company, of Walls- 
end-on-Tyne, the cylinders being 24in., 40in., 
64in., by 42in. stroke, steam being supplied by two 
large double-ended steel boilers, working at 
180 1b, pressure. The hull has been built under 
the personal supervision of Mr. J. Russell, and 
Mr. R. Morrin superintended the building of the 
engines. The engines worked very smoothly 
during the trial trip, which was highly successful 
and satisfactory to all concerned. The vessel 
afterwards proceeded to Glasgow under the com- 
mand of Captain Thos. T, Farrel. Messrs. Dixon 
are also building for the same owners a vessel of 
7300 tons and twelve knots speed. 

On Saturday, the 26th inst., Messrs. Wigham, 
Richardson, and Co., launched from their Nep- 
tune Shipyard, Newcastle-on-Tyne, a very smart- 
looking steel screw steamer, which they are 
building to the order of the City of Cork Steam 
Packet Company for the passenger service 
between Cork and Liverpool. The steamer is 
264ft. in length by 35}ft. beam, and is beauti- 
fully fitted up with every convenience for first 
and second-class passengers. She has also all 
the special fittings required for the particular 
trade of the company ensuring the quickest 
despatch in both loading and discharging. The 
engines and boilers have also been constructed by 
Messrs. Wigham, Richardson, and Co., and are 
of large size, so as to drive the ship at a high 
rate of speed. The launch took place in the 
presence of a goodly number of spectators, 
amongst whom were Major Lyons, the chairman 
of the City of Cork Steam Packet Company; Mr. 
de Foubert, the secretary ; Mr. Calvert, the in- 
specting engineer ; and the christening ceremony 
was gracefully performed by Miss Dorothy 
Tweedy, daughter of Mr. John Tweedy of the 
builders’ firm, the vessel being named the Ken- 
mare. The vessel is the second built by Messrs, 
Wigham, Richardson, and Co. for this company, 
the former one, the Glengariff, built a little over 
a year since, proving a success, and being the 
cause of greatly popularising the route to the 
South of Ireland via Liverpool and Cork. 

On the 25th inst. Messrs, Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions, viz: — Length over all, 
285ft.; breadth, 39ft. 6in.; depth, 19ft., which 
they have built for a local firm, and will be 
registered at Stockton. The steamer is built on 
the part awning decked rule, having poop and 
raised quarter deck, her carrying capacity 
being 3000 tons on 18ft.; the saloon and cabins 
for the captain and officers are fitted in the poop, 
whilst the engineers are accommodated in iron 
houses, placed on the awning deck near the 
entrance to engine-room. She is built on the 
web frame principle, leaving the holds entirely 
clear for cargo, and carries her water ballast in a 
cellular bottom and in the after-peak ; all labour- 
saving appliances are fitted for the economical 
working of the steamer, and also for the expe- 
ditious loading and unloading of oes; she has 
steam steering gear amidships, and screw gear 
aft, four powerful steam winches, two large 
donkey boilers working at the same pressure as 
the main boilers, patent windlass, stockless 
anchors, &c. The engines will work up to about 

effective horse-power, and are by Messrs, 
Blair and Co.; they are of the triple expansion 
type, having cylinders 2lin. and34in., and 56in. by 
36in., steam being supplied by two large steel 
boilers, working at 160 lb. pressure. The steamer 
was named Carperby by Miss Nancy Walker, of 
Greatham. 

To-day—Monday, January 28th—Messrs, Fur- 
ness, Withy, and Co. launched from their ship- 
building works at Hartlepool a large steel screw 
steamer built to the pw oy of Messrs. The Ras 
Steam rir | Company, London. The vessel 
is a substantial type of a modern cargo boat, 
measuring over 320ft. in length, and built 
throughout of Siemens-Martin steel, with a large 
measurement and deadweight capacity, and is 
built to the highest class at Lloyd’s, Every care 
has been taken in designing this ship to construct 
her as strong as possible for the heavy dead- 
weight trade. The vessel is built on the web 
frame system, with cellular double bottom all 








fore and aft, and subdivided at intervals; the 
after-peak being also available as a tank, The 
main and fore holds are divided by iron water- 
tight bulkheads, efficiently stiffened by an iron 
longitudinal division. The greater portion of the 
shell plating is in 24ft. lengths, and is efficiently 
backed up by strong sectional framing to the top 
of vessel all fore and aft, the topside plating 
being extra thick to withstand the heavy Atlantic 
trade, The bottom plating is also thicker in way 
of the ballast tanks, to allow for the vessel lying 
aground whilst loading. The whole of the 
weather decks, tank top, floor-plates, &c., are 
also of extra thickness, and the hatchways are of 
extra sizo to take in the bulkiest cargo. Large 
winches to hatches, patent steam steering gear 
amidships, with band gear aft, steam windlass, 
large donkey boiler, and patent stockless anchors 
are fitted. The vessel will be rigged as a pole- 
masted schooner; and to make her available for 
bridge and canal work, the topmasts ar2 teles- 
copic. The engines and boilers have been con- 
structed by Messrs, Blair and C»., Stockton-on- 
Tees, and are of massive design, with every pro- 
vision for economical working. The ship and 
engines have been constructed under the super- 
vision of Mr. M. Havelock. On leaving the ways 
the vessel was named Ras Rowa by Miss Bertha 
Withy, second danghter of Mr, Eiward Witby, 
New Zealand. 

The latest addition to the important fleet of 
steamers and sailing ships owned by Messrs, the 
Shaw, Savill, and Albion Company, of London 
and New Zaland, is the large vessel just com- 
pleted by Messrs, C. S. Swan and Hunter, 
shipbuilders, of Wallsend-on-Tyne. This steamer 
has been constructed to meet the rapidly grow- 
ing requirements of the above-named company, 
which now possesses the largest and finest meat 
carriers in the world. The dimensions of the 
Aotea are 442ft. over all, 49ft. beam, and 
32ft. 10in. depth moulded, She is constructed to 
the highest classification at Lloyd’s three-deck 
rule, and under survey of the Board of Trade. 
She has three complete decks laid, with exceed- 
ingly long bridge, full poop, and topgallant fore- 
castle, embracing almost the entire length of the 
vessel. Oa the top of the bridge deck is hand- 
somely-fitted accommodation for the ship’s 
officers and a few first-class passengers. The 
crew are comfortably housed under the poop. 
For steadying the vessel on the long voyage and 
occasional use of sails, she is provided with 
heavy masts and a large spread of canvas. Inorder 
to suit the dead-meat trade for which the Aotea 
has been designed and built, the machinery space 
is further aft than usual, andthe enormous main 
and fore holds and ’tween decks have been 
insulated by the builders in a most complete and 
efficient manner, with the result that the insulated 
space gives a capacity sufficient for about 100,000 
carcases of mutton ; whilst the two after holds 
and ‘tween decks are available for over 10,500 
bales of wool. There is also a bunker capacity of 
about 1300 tons. It is perhaps needless to say 
that the whole of the internal and deck arrange- 
ments of this fine steamer embrace all the most 
modern ideas for loading and discharging cargo, 
including nine powerful steam winches, double 
derricks throughout, and steel derrick posts fitted 
at the sides of the vessel. Water ballast is fitted 
throughout the double bottom, with separate 
divisions for trimming the ship and for carrying 
fresh water if required. The propelling machi- 
nery has been designed and constructed by 
Messrs. The Central Marine Engine Works, West 
Hartlepool, and is a particularly fine example of 
modern engineering. The main engines are of 
the triple expansion three-cylinder type, embrac- 
ing Mr. Mudd’s latest improvements, the cylinders 
being 29in, 474in., and 80in. diameter respec- 
tively by 48in, stroke, supplied by steam with 
three extra large boilers fitted with Howden’s 
system of forced draught and constructed 
under the Board of Trade requirements, with a 
working pressure of 1801b. per square inch. 
Weir’s pumps and feed-heater, Mudd’s evapo- 
rator, Edmiston’s feed filter, and Thomson’s 
patent shaft coupling are fitted, whilst the pro- 
peller blades are of manganese bronzs, and no 
expense has been spared either in the engine- 
room or in the deck fittings to render the vessel 
as complete and perfect as possible for her in- 
tended trade. The refrigerating machinery has 
been supplied by the Haslam Foundry and Engi- 
neering Company, of Derby, and consists of two 
powerful engines, each capable of cooling 120,000 
cubic feet. These machines are placed at the fore- 
end of the bridge deck, and lead from thence by 
means of the usual air ducts direct into the insu- 
lated holds and ’tween decks, and from past 
experience of the Shaw, Savill, and Albion Com- 
pany it is certain that the large cargoes of frozan 
meat which this steamer will carry will be landed 
in perfect condition, The completion of this 
large vessel may be deemed a triumph of dispatch 
on the part of the shipbuilders and engineers, 
inasmuch as whilst the keel was laid on the 25th of 
last May, the steamer was launched from the 
builders’ yard on November 15th following almost 
completed, including the insulation of the 
holds, and this in spite of the labour troubles 
with which the East Coast had to contend during 
the whole of the past year, this being 
especially the case with the engine builders, 
who were suffering from strikes amongst the 
moulders and patternmakers for no less than 
seven months, and had it not been for these 
strikes the vessel would have been completed by 
about the end of November, viz., six months 
from the laying of the keel. Last week the 
Aotea left the engine builders’ yard at Hartle- 
pool for her trial trip, having on board as repre- 
senting the owners, Captain McKirdy, the 
marine superientendent, and Mr. C. T. Young, 
the superintending engineer, who have super- 
vised the construction of the vessel and 
machinery. Captain McDougal, who will take 
command of the vessel, was also on board. The 
builders were represented by Mr. E. W. De 
Rusett and Mr. C. Stephenson, whilst Mr. Mudd 
was present on behalf of the engine builders. 
During the trial, which was taken under easy 
steam at sixty-nine revolutions, the mean speed 
was about 124 knots, everything working in a 
perfectly satisfactory condition. After the trial 
trip the Aotea proceeded on her voyage to 
London, where she may now be seen in the 
Royal Albert Docks taking in her cargo for her 
maiden trip to New Zealand, 





THE PATENT JOURNAL. 
Condensed from ‘* The ae Official Journal of 
a ‘ 


Application for Letters Patent. 


*,* When patents have been communicated” the 
name address of the communicating party are 
printed in italics. 


16th January, 1895. 


1034. Scent Sprays, W. Pearce, Birmingham. : 
1035. Serviztre Rino and Hoox, W. Pearce, Bir- 


ming! 

1036. ComBoxep Rim and Tire for WHEeExs, J. Moss, 
Manchester. 

1037. SHozina Horses, 8. Oldershaw and W. H. 
Nightingale, Birmingham. 

1038. HicH-comBusTion Furnaces, J. Hall, Man- 


chester. 

1089. Construction of BrusHes or Dusters, J. Ress, 
G Ww. 

1040. CoLLectine and AnaLysine Gaszs, F. G. Waller, 


lasgow. 

1041. Vicar and CicaReTte Ho.pers, &c., J. Rowan, 
Glasgow. 

1042. Case for Issunse Luccace Lazets, J. A. Quinn, 
Kingston-on-Thames. 

1043. 8MaLu-aRMs, A. Frank, London. 

1044. ArJusTABLE Pin for CrocueTinc, Messrs Mee 
and Stone, birmingham. 

1045. Eanta Ciosets, J. Murray, Glasgow. 

— Gas and CoMPRESsED AIR Enaines, A. E. Lones, 

ipton. 

1047. ComprnaTion Maze and Restaurant, M. Schen- 
kelberg, G Ww. 

1048. Daavout, Dust, and WeaTHer Excuuper, T. H. 
Collins, London. 

1049. Bencn Cramp, J. Walker, J. Jeavors, and F. 
Murray, Wolverhampton. 

1050. PotisH, H. Dell, Brighton. 

1051. PLacinc WasHERS upon Borties, J. C. Martin, 
London. 

1052. HypRocaRBON Motors and Apparatus, F. Lyst, 
London. 

1053. Wire IniT1a Rives, H. Koenigsberger, London. 

1054. Matcnsoxes, W. J. Midelton, London. 

1055. Cycizs, C. Grossi, London. 

1056. CIGARETTE Maxine Macuingzs, F. J. Ludirgton, 


London. 

1057. Muratuic Packine, J. L. Lay and A. C. McIver, 
London. 

1058. SypHoN CisTeRNs for WaTER-cLusETs, L. A. Swate, 
London. 

1059. Stipinc Winpow Sasues, &c, 8 H. Baines, 


ndon. 
1060. Cup for Papers and Sampzes, O. F. Lehmann, 


London. 

1061. Socks for Boots and Sxozs, W. A. Ellingsworth, 
London. 

1062. Cycre Brake, J. Forbes, London. 

1063. Sarety Stirrup, F. W. Golby.—(Zhe Brothers 
Galezinski, Germany ) 

1064. Device for Re_easinc Horszs, E. C. Marks.— 
(S. G. Todd, United States.) 

1065. Roap Paintine T1Rz, P. 8. Cox and C. E. Elers, 
London. 

1066. Brock SicNaLuinc on Rattways, J. G. Dixon, 
London. 

1067. Gas Licutine Apparatus, T. Rowan, London. 

1068. Metat Box Covers and Lins, A. W. Loveland, 
London. 

1069. Lirts or Hoists, J. Darling, Glasgow. 

1070. Removinc Mup from CycLe Waxes, J. W. E. 
Peyton, London. 

1071. Tr Cyiunpers, A. J. Boult.—(Z H. Karger, 
German 

1072. ComBinep RuLER and Scate, W.T. Pryce and 
E. Davis, London. 

1073. SHuTTLEs for Weavine, J. Fischer, London. 

1074. Gas Taps, T. H. B nm, London. 

1075. Propuction of Prints by PxotocrspHy, W. 
Friese-Greene, London. 

1076. Bucks for SHogs, &c., B. Bloom und J. Cohen, 
London. 

1077. Storinc Power for Hoistinc Purposes, G. H. 
Trow and J. A. Nelmes, London. 

1078. MANUFACTURING of MacuinE Paper, A. Cohn, 
London. 

1079. Breast Dritt, J. H. Bury, London. 

1080. PLaninc Macuines, W. Ford-Smith, Man- 
chester. 

1081. SpzzD InpicaTors, J. Bonnet and P. Dumas, 
London. 

1082. Sraczs, &c , for THEaTRICAL PERFORMANCES, I. 
Kiralfy, London. 

1083 Screens for Propucinc Printine Surraces, G. 
Whitehead, London. 

1084. Draivine MecHanisM for Cycizs,G. W. Pridmore, 
T. J. Sturgeon, and E. C. R. Oxley, London. 

1085. LicguTine and ExtincuisHinec Gas Burners, A. 
Orling and O. E. Wollert, London. 

1085. a for Hzatino, &c., E. and W. Soutter, 

gham. 

1087. Mantes, Boarp Curtain Rops, J. W. Morris, 
London. 

1088. Sarety Fusss, Siemens Bres. and Company, 
Limited, and F. Hird, London. 

1089, ImprEGNaTING Woop with Liquids, A. Hesme, 
London. 

1090. GznERaTORS for Propucine Steam, V. Karavodin, 
London. 

10¥1. B: J. W. Embleton, London. 

1092. Fire-PRooF and VENTILATING FLoors, C. Major, 
London. 

1093. BicycLes, W. P. Thompson.—(Z. 4. Daudrieux, 
France ) 

1094. — W. P. Thompson.—(W. J. Teufel, Ger- 
many 

1095. Musica. Toy, W. P. Thompson.—(M. Dannhorn, 
Germany.) 

1096. Tin-Boxes, W. P. Thompson.—(P. Malossi ai’! 
C. Nenzioni, ltaly ) 

1097. Kerries, &c., A. F. Merton, Liverpool. 

1098. Mart-carts, T. Nolan, Manchester. 

1099. WHISTLE, F. Pietschmann, Liverpool. 

= — for ATTacHMENT to Boots, M. Lopez, Man- 
chester. 


17th January, 1895. 


1101. Pygumatic Tirrzs for Cycies, J. W. Smallman, 
London. 

1102. Pwzumatic Trres for Cycixs, J. W. Smallman, 
London. 

1103. APPLIANCE for Persons with a SHorTEnED LEe, 
T. R. Whittingham, London. 

1104. Hanp Macuine for Curtinc Woop, J. and G. 
Armatage, Leeds. 

1105. Parventinc Horses §.iprine, R. Abell, Derby. 

1106. Stopping RaiLway Trains, G. J. G. Jensen, 
Manchester. 

1107, Fire-crates, 8. Firth, London. 

1108. CoLLapsiBLe Metat Cuests, E. H. Archer, 
London. 

1109. Dentistry, W. J. Cheney, Accrington. 

1110. ATmosPHERIC Gas Burners, H. T. Johnson, 
Manchester. 

1111. SHearine Merat Pirates, J. H. Wicksteed, C. 
J. Bagley, and L. Roberts, Leeds. 

1112. Brakine Mecuanism for VeHicues, J. L. Brad- 
shaw, Southport. 

1118. ArgusTaBLe Gor O.cs, A. W. Still, Bir- 
mingham. 

1114. Toy, G. Wright and W. A. Herring, Sheffield. 

Sm J. Anderton and A. Lomax, 


1116. E.gcrricat Boats, R. M. and A. McDonald, 
Ww. 
ue ELectricaL Batrerigs, R M. and A. McDonald, 
iw. 
1118. Breakina Doe Biscuits, C. and A. OC. Clarke, 
Birmingham. 








1119. Cycies, H. Cross, Handsworth. 

1120. TeLzPHone Crecuits, A. Eckstein and R P. 
Eidsforth, Manchester. 

1121, Mzasures for Tartors’ Usz, A. Cottarel, Man- 
chester. 


1122. Couptines for Rar.way Veuicuss, 8. H. Hollin- 
worth, Manchester. 

1123. Waincine and Maneiinc Macuives, H.8. Taylor, 
Manchester. 

1124. DoveraiLinc and Mirremse Macuineg, J. R. 
Rickard, London. 

1125. Driving Gear for Bicyciss, C. H. Powell, Bir- 


ye e 
1126. Tox-ctips for Rusprr Pspas, A. Trueman, 


irming . 

1127. Moustache Guarps for Spoons, H. J. Cooper 
and W. Pearce, Birming! e 

1128. Steam Vatves, W. Lees, Halifax. 

1129. Hat-racks, F. Milan, Halifax. 

1130. Botriz Neck, T. Kilner, Halifax. 

1181. Taimmine and Parinec Hat Beis, G. Atherton, 
Manchester. 

1132. SHuTrLes and Bossins, W. Ramsden and F. 
Taylor, Leeds. 

1133. BiLLiaRD Tr BLE, A. Widmann, Axbridge. 

1134. Wuezts, C. Komorek, Glasgow. 

1185. Horss Coiiars, R. Irvine, Glasgow. 

1126. Wispows, T. M. Houghton, A. Morrison, and F. 
Stoddart, Glasgow. 

1187. Saucerans, E. and J. H. Chesshire and H. 
French, Birmingham. 

1138. CLosinc PLaquet Howes of Dresses, A. Everett 
and W. G. Hewett, Folkingham. 

1129. Geweratinc Si1zam in Borers, H. Cotton, 
Manchester. 

1140. Ovens, Kitys, and Furnaces, H. Cotton, Man- 
chester. 

1141. Anti-syPpHON Puos, P. T. Ardley, London. 

1142. Mancracrure of Rer.ectors, 8. O. Cowper- 
Coles, London. 

1143. Gas Enoivgs, A. Earnshaw and T. Oldfield, 
London. 

1144. SHoor for Untoapine Grain from Vesseis, H. 
Newsam and J. A. Scott, London. 

1145, Pygumatic Tires for Cycizs, J. W. Smallman, 
London. 

1146. Expansion Jorsts for Pirgs, J. Bertrand and J. 
Barbier, London. 

1147. Burton-HoLe Szwinc Macuivzs, F. Simmons, 
London. 

1148. ApsTRAcTING GoLD, &c., from Orgs, H. R. 
Angel and J. Armstrong, Lc ndon. 

1149. FoG-sIgNaLLinc Appakatus, 8. C. Rudman, 
London. 

110. TizEs, O. Wartmann, London. 

1151. BrLLiaRD TaBL¥s, F. Haslam, London. 

1152. Vetocipepgs, O. W. Siddle and J. F. Siddle, 
London. 

1158 DetracHsBte Morstacue Guarps, H. J. Cooper 
and W. Pearce, Birmingham. 

1154. SHowryc Names of Stations in a RalLway 
CarriacE, J. 8. D. Shanks and T. Harrison, London. 

1155. MANUFACTURE of ALLovys of Iron, C. D. Abel.— 
(M, M. Rotten, Germany ) 

1156. Proptcrnc RecrprocaL Mort:on, R. Kopetchi, 
London. 

1157. Jer Apparatus forSyrineine, & , W. Hanlon, 
London. 

1158. Motors, H. Weiland, Germany. 

1159, StzamBoats, J. H. Corthésy, London. 

1160. Temperine Stee. Tirrs, H. M. Knight, London. 

1161 Cooxixe Ranozs, J. E. Russell, London. 

1162. Cranks for Cycies, W. Schubbert, London. 

1163. GaRDEN Framzs, G. Scarlett, Liverpool. 

1164. TypooRaPHic TELEGRAPH Apparatus, A. Damas- 
incs, London. 

1165. Operation of FrREPROoF SHUTTERS, H. Armytage. 
—(N. Barnet, Australia ) 

1166. Quick-¥FiRING ORDNaNcE, H. 8. Maxim, 


ndon. 

1167. ManvuractureE of ARtiriciaL Sronr, C. M. Brix, 
mdon. 

1168 Mawnvuracture of Sutpaunic Acip, U. F. Benker, 


London. 

1169. Macuinge for Movutpinc, R. E. Evenden, 
London. 

1170. Rotuise Lawn Tennis Grounbs, L. W. Hayden 
and W. R. Clark, Norbury. 

1171. Coin-FREED Macuiyas, J. Ironside and G. C. 
Marks, London. 

1172. Taps, F. Kessler, London. 

1173. FrrEPRoorine System for F.Loors, E. W. Bonson, 
Westminster. 

1174. Fire Atarms, A. G. Bessember, jun.. London. 

1175. Caarr Arm ApDsusTMENT, E. Smith, London. 

1176. OpgNING Preserve Tins, M. Sappey and E. C. 
Briens, London. 

1177. Rertective Apparatus, W. 8S. Simpson, 
London. 

1178. APPLIANCE for Removinc WRINKLES, W. 8. Simp- 
son, London. 


18th Janvary, 1895. 


1179. Trrg, J. Clinch, Manchester. 

1180. Primary Batreries, H. Levetus, E. M. Levetus, 
W. Rowbotham, and C. Levetus, Birmingham. 

1181. Primary Batrerizs, H. Levetus, E. M. Lovetus, 
W. Rowbotham, and C. Levetus, Birmingham. 

1182. Borters, A. B. Reck, London. 

1183. Fiirers, C. Hird, Huddersfield. 

1184. Door Sprines and Cuecks, G. F. Newman, Bir- 


mingham. 

1185. Automatic SHurTte Guarp3, J. Lee, Man- 
chester. 

1186. Stop Motion for Power-DRiveN Macurvery, W. 
I. James, Stafford. 

1187. Orrice Ruiter, C. W. Duncan, Newcastle-on- 


e. 
1188. CARRIAGE AXtEs, J. Grice and G. H. Harrison, 
zg . 
1189. MovaBLe Diatonic Moputator, F. E. Mosley, 
G 


1190, ADMUNISTERING MEpicrINE, G. and W. Thompson, 
Bradford. 

1191. CenrRe-Pieces for Ce1tines, J. Tayler, Rochdale. 

1192. Drymse Woven Fasrics and Warrs, T. Oxley, 
Manchester. 

1193. CanTrincE, J. Mihlmann, Berlin. 

1194. SHarr Coup.trines, D. A. Berry, Manchester. 

1195. Drivine Rivets, T. Gare and the Gare Machine 
Company, Manchester. 

1196. GLoves, J. Hall, Manchester. 

1197. Boors, J. Hall, Manchester. 

1198. ConstrucTION of Street Lamps, T. Redman, 
Bradford. 

1199. Inspection Covers, 8. H. Adams, York. 

1200. FiusHinc and VeEnTILaTinc Sewers, 8. H. 
Adams, York. 

1201. CLeaninea Tosacco Pirgs, R. W. Tayler, Bury 
St. Edmunds. 

1202. TetePHoNic Apparatus, W. E. Lapgion, Derby. 

1203. K1ins, W. Sercombe, Exmouth. 

1204. Roap Wacons, J. E. Brown and Wallis and 
Steevens, Basingstoke. 

1205. Latues, T. J. Smith, Longport. 

1206. Mgasurine Ececrricity, J. Friends and T. J. 
Murday, South Shields. 

1207. CowsryaTION Serinc Compass, M. E. Minor, 


ellington. 
1208. Azria, Sup for Stace Purposes, H. Barrs, 
Wolverhampton. 
1209. CHEESE-cUTTER, A. Gordon, Glasgow. 
1210. Automatic Time Recorper, T. Stoddart, 


Galashiels. 

1211. Forks, J. Wragg, A. B. Ball, and W. Seedhouse, 
Sheffield. 

1212. Trusses for Hernia, M. Waddell and J. Kinnear, 
Sheffield. 

1218. Cyctz Sappxes, 8. Meyerstein, London. 

1214. Horsesuoss, J. D. en, London. 

1215. Liquip Measure for Borties, &c., G. Stevens, 


London. 
1216. Measure, W. M. and W. 8. M. Edge and 8S. W. 
Dean, London. 
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1217. Stoppers for Borries, H. W. Turner and J. M. 
H. Venour, London. 

1218. MiLk Cans, H. W. Turner and J. M. H. Venour, 
London. 


1219. Formine Woop into HoLtow Cyuinpgrs, R. H. 
Brunton, London. 

1220. STOPPERING Bortuss, 8. J. Sympson, London. 

1221. | heme of Eartuenware, W. Smith, 

ndon. 

1222, Printine Macuiyes, T. R. Johnston, London. 

1223. BaL-Bearines, E. Germaine, London. 

1224. ExvELoPE Macuinss, R. F. Sproule, London. 

1225. Screw Pressss, R. F. Sproule, London. 

1226. Distnrectine Apparatus, A. B. , London. 

1227. Destroyine the Grain of Sucar, G. M. L. 
Irvine-Moore, Manchester. 

1228. CaromaTRope-Like Room VENTILATOR, J. Jonas, 
Cologne. 

12.9. Vatves for Pysumatic Tires, W. P. Thompson. 
—(A. Knuss and M. Harter, Germany.) 

1230. Manuracture of TexTiLE Fasrics, J. J. Hors- 
field and J. Berry, Manchester. 

1231. Finine-up Paste, J. McMaster, Liverpool. 

1232. ORNAMENTING WaTERPROOF Fasaics, I. Franken- 
burg, Manchester. 

1233. MecuayicaL Movements, J. Ran, Leeds. 

1234. Varyine the Spsep of MULTIPOLAR ELECTRIC 
Morors, J. A. Essberger, London. 

1235. Pomprne Apparatus, J. Gwynne, London. 

1236. Mountine Pens on PasTEBOARD, J. F. Bennet, 
London. 

1237. Srraines for Pranarorres, W. F., J. R., and A. 
E. Huges, London, 

1238. Surrers and Mixers, W. Gardner, London. 

1239. Sounp Sicnarsat Sza, E. T. and R. P. Gardner, 
London. 

1240. Vatve Gear for Steam Encrves, H. Kiihne.— 
(A. P. Clemens, Germany.) 

1241. Stoves for Cooxine, F. 8. Rippingille, London. 

1242. } gees Lamps and Lanterns, E. J. Shaw, 

on. 

1243. Biackine for LeatHer, H. Joyce, London. 

1244. An Improvep Pouisu, H. Joyce, London. 

1245. Raitway Sianatuina, R. B. Annesley, E. 
Blakey, W. R. Sykes, jun., and J. P. O'Donnell, 
London. 

1246. Apparatus for Ficuinc Borries, F. Geringer, 
London. 

1247. AtracHMent for Lappgrs, A. O. Bartlett, 

London. 

1248. Recorpinc NumsBers in Games, R. W. Buswell, 
London. 

1249. Cycixs, E. Gee, London. 

1250. Improvep Moustache Guarp, J. Freund, 
London. 

1251. Securine Lapigs’ Hat Pus, C. Rist, London. 

1252. Apparatus for Recutatine Gas, D. Crook, 


on. 
1258. Branpinc Cueeses, W. E., J. H., and ©. T. 
Budgett, London. 
254. Di-PHENETIDIN-cITRIC AcIDs, J. Y. Johnson.— 
(F. von H. Nachjolger, Germany.) 
1255. Watcn Gass and Breze Gavoe, C. Walmsley, 


London. 

1256. StaB3 of PLasTer and Cement, R. W. Hitchins, 
ndon. 

a TRANSPORTABLE Brick Passs, L. B. Kennedy, 
on. 

1258. Luymye Barrgts, E. Voss and A. Dankhoff, 
London. 

1259. ScREw-Down Vatvegs and the like, ©. Link, 
on. 

1260. Sgur-mspuctoR ALTERNATORS, P. Boucherot, 
on. 

1261. Device for Centreinc Ossects, &c., J. Jacks, 


on. 
1262. Exectric Arc Lamps, W. J. Davy, London. 
1263. Hypraviic Macuinery, J. 8. Stevens and C. G. 
Major, London. 
1264. — Gears, J. 8. Stevens and C. G. Major, 
mdon. 
1265. Gatvanometers, C. L. R. E. Menges, London. 
1266. Hanpies of Lawn Tennis Bats, A. E. Prosser, 
London. 
1267. - amen for ApveRtisinc, &c., W. Roberts, 
ni: 


London. 

1268. Furnaces for Gzngratine Sream, J. F. Lacker- 
steen, London. 

1269. Gas and Om Eons, J. F. Lackersteen, 
London. 

1270. Dravaut and WeaTHER Excivpers, W. Tanner, 
London. 


1271. Hoox or Brust, J. E. Butler and W. H. Butler, 
B ham, 
19th January, 1895. 
1272. a? Weicuine Macuines, H. B. Pullen-Burry, 
ndon. 


1273. Nosrsaas, J. L. Muir, London. 

1274. Bocxets, J. L. Muir, London. 

1275. Frames for Pictures, &., G. W. Mdhrstadt, 
Birmingham. 

1276. Srops, H. J. Cooper and W. Pearce, Birming- 


1277. Stups for Saints and Ootiars, C. Alexander, 
Manchester. 

1278. Rocxina Horszs and Toys, 0. Merington, 
London. 

1279. Ececrric Resistance Com, &c., 8. 8. Allin, 
London. 

1230. ee Macutngs for Gas Rerorts, J. Elliott, 


ndon. 
1281. Insuaine Fiasuine Ports, W. J. C. Nichclson, 


n. 

1232. Paospaates for Manurs Purposss, J. E. Stead, 
Middlesbrough. 

1283 Decoratinc Fenpers, CO. Meason and Wilcox 
and Pitman, Birmingham. 

1284. Corrine the Pitre of Werr-PiLe Fasrics, G. 
Roger, Manchester. 

1285. Wixpows, W. Speirs, Glasgow. 

1286. Nippte and Courtine for Sroxes, G. Asbury, 
Birmingham. 

1287. — Lanterns, J. H. Barton and J. Stuart, 

ndon. 

1288. Lorps, H. Lamplough, London. 

1289. Woven Wrre Fasarics, W.P. and W. M. Hoskins, 
Birmingham. 

1290. Spzep Gear for VeLocipgpss, J. Keeling, Bir- 


ming 2 
1291. Cooxinc and other Ranazs, A. T. Hebron, 


tney. 
1292. Removing Fatry Matrer from Wares, W. 
Ambler, Bradford. 

1233. Pneumatic Tires, A. Farnhall and W. Swain, 
Manchester. 
12)4. Key-seat Sxottina Macuines, H. Meyer, 

Ow. 
1295. SpoxesHaves, W. Forrest, Glasgow. 
12:6. Cusnions for Srorace Batreriss, J. Pitkin, 


London. 
1237. ORNAMENTAL Desians for Fanatics, L. Mistovski, 
anchester. 
1298. Toorupick, W. Titford and W. J. Hutchinson, 
London. 
1239. Fett for Pianoronte Hammeas, G. D. Rose, 
London. 
1300. Setr-Lockine Tap, 8. Humble, jun., and J. F. 
Barker, Surrey. 
1301. TospotaR Srezam Generators, W. Sumner, 
mdon. 
1302. MANUFACTURE of 81483 or PanELs, R. Warwick, 
on. 
1303. Carmmeys for O11 Stoves, E. Rippingille and 
W. Porter, London. : 
1304. LrrHocraPHic Prinrinc Presses, T. G. Dunn, 


on. 
1305. Pap.ocks, E. Pinsen, Birmingham. 
“— Rotary Compounp Enaines, T. B, Reader, 


mi 
1307. Automatic Over Grainger, &c., D. Johrson, 
London. 
1308. Se.L¥-reepinc Graters, E. Adams-Randsll,— 
(A, M. F. Thatcher, United States.) 1 





1309. Suspenpinc Lapres’ Dresses, A. A. Smith, 
London. 

1810. Controiiine Enaine Vatves, C. A. Halling and 
J. T. Lindahl, London. 

1811. Looms for Wravine, J. Ramsden.—(W. Ramsden 
and F, Taylor, New Zealand ) 

1312. Fexep-waTer Heaters, J. Klein, London. 

1818, Rartroap Trains, H. L. Simmons, London. 

1814. Parrern for Dinner Servicss, J. A. Hooper, 


mdon. 
1815. — for Sscurtne Cycie Pumps, F. W. Meadway, 
ndon. 
1316, PressurE Recucator, W. G. Taafel, London. 
1317. Execrric Lamps, R. Hacking and G. Brand, 
London. 
1818. Dynamo Armaturgs, R. E. B. Crompton, 8. L. 
Brunton, and P. Privett, London. 
1319. Mitt for Rotuina Metat Rops, P. Krieger, 
London. 
1320. CLosrne Meta Tones, C. D. Abel.~(H. Platz, 
Germany, and § L. Ruizer, Holland ) 
1321. Fittine Tvsss, C. D. Abel —(H. Plutz, Germany, 
and §. L, Huizer, Holland ) 
1822. SzrparatTina Metats from Buenpes, M. A. J. 
Roux and J. M. A. Desmazures, London. 
1823, Orn Lamps, J. Moeller, London. ; 
1324. GLowrne Compounps for Gas Srovss, J. Moeller, 
London. 
1325. CoIN-FREED Meter Apparatus, F, Wright, 
London. 
1826. StRetcHING Frame for Canvas, H. F. Walker, 
London. 

1327. ComBINATION Boot-ROLLER Skate, J. T. Fenwick, 
London. 

1828, SiGNALLING on Rartways, A. Gregory, London. 

1329. Wuee.s for Venicies, W. H. Hanson, London. 

1330. SmokeLess Furnacg, C. A. Jensen.—(R. Miiller, 
Norway.) 

1331. Sote-curtine Macuings, O. Robinson, London. 

1332. Steam Separators, J. Johngon, London. 

1833. So_vents for GoLp and Sitver, A. Zimmermann. 
—(A. Schmidt, Germany.) 

1334. MANUFACTURE of ARTIFICIAL FuEL, J. A. Mac- 
meiken, London. 

1335. PERMANENT Way of Raitways, W. F. Goreham, 


mdon. 
1336. Steam Generators, J. Y. Johnson.—(J. Be/le- 
ville, France 
ag > ——- &c., F. W. Kitto and W. Haworth, 


ndon. 

1338. Cases for Hotpinc Butrerrciss, E. Sieffert, 
Liverpoo 

1889. Fixtnc Waerts to Axizs, J. Wetter.—(@. Sichel- 
stiel, Germany 

1340. Trarntna Guns, E. W. Lloyd and L. Newitt, 
London. 

1341. Perrume Vaporisers, R. B. Briedenbach, 
London. 

e~ ate Door - Lams, &c., F. W. Williams, 


mdon. 

1343. Ratstinc Raitway Wuaxpows, W. F. Williams 
London. 

1344. Carsipe of Catcium, D. B. Morison, London. 

1845. Putters for TRawLinoe Gear, C. Rennoldson and 
W. 8. Brett, London. 

1346. Puzzirs, T. Tait, London. 

1347. AncHors, J. Eynon, London. 

1348. Utintisinc Liquors from Ores, H. Brewer, 
London. 

1349, PENCIL-SHARPENER, H. Jones, London. 

1350. Reoisterine, &c., Apparatus, F, W. G. Bruhn, 
London. 

1851. Cire for VeLocirepg Sappues, H. Mills and H. 
Lester, Birmingham. 

1352. New CoLourine-maTrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

1853. AppLyina TELEPHONES to other Systems, F. 
Hodgson and G. A. Edwards, London. 


21st January, 1895. 


1854. Lace Hosrery Maxina Macurvgs, B. Wood, 
Nottingham. 

1355. Macuive and Meruop of Makino Tusss, J. Ball, 
Nottingham. 

1356. Sappix Curr for Veocipgepes, OC. H. Breakwell, 
Birming! . 

1357. Pocket Knives, W. 8. Squire, Londun. 

1858. Macuine To-anp-rro Action, 8. H. Wright, 
Monmouth. 

1359. Wire Hooxs for Mitt Banps, G. W. Highley, 
Halifax. 

1360. SuLpHuRovs ANHYDRIDE, &c., J. Enright, 
London. 

1361. Automatic Tap for Beer, &c , J. H. Buchanan, 
Mansfield. 

1362. Miuuinc or Fo.iume Crots, F. Barraclough, 
Leeds. 


1363. Letrer Racks, J. Walker, Birmingham. 

1364. Wasminc Boarp, J. Westwell and T. Monaghan, 
Accrington. 

1365. Szcurnrne Suiates, A. Calvert and W. Durant, 
Barnsley. 

1366. Grippinc Screw Srorrzrs of Botries, W. Durant, 
Barnsley. 

1367. Suirmna Srraps, Betta, &c., M. O'Connell, 
Waterford. 

1368. Housz Bet, A. Widmann, Axbridge. 

1869. Puzzuz Caain Door Fastener, D. I. Marcuson, 


Birmingham. 
1370. Hor Water Domestic Apparatus, E, N. Beszant, 


Live 1. 

1871. - J. W. Wills and E. Seymour, 
Bristol. 

1372. Mareriat for Lacquertne Surraces, D. Marcus, 


ndon. 
1373, ImitaTING ANTIQuE Woops, &, E. Delebecq, 
London. 
1374. Caecx Vatvas for Sream Borers, E. R. Hough, 
London. 
1375. Music Cases or Cabinets, T. W. Hargreaves, 


ndon. 

1376. Securine Castors to Bepsteaps, W. H. Ferrer, 
London. 

1377. Surptyina and Reocuratine Gas, R. E. Gill, 


ndon. 
1378. Friction Drtvine Gear for Cycizs, O. Wernick, 


on. 

1379. CycLe HaNDLE-BaR ATTACHMENTS, J. A. Hurst, 
ndon. 

1380. WATERPROOFING THREAD, F. W. Oliver, London. 

1381. SoLes and Hezxs of Boots and Saogs, W. Frost, 


London. 

1382. Water Cyrcuss, J. M. Gorham and R. 8S. Erskine, 
London. 

1383. DecornaTinG ENAMELLED Surracgs, M. Frischer, 


mdon. 

1384. Seep SHears, E, A. Whitehead and W. P. Mac- 
gregor, n. 

1385. Gatvanic Batrerizs, H. Tipping, London. 

1386. Piz Cottars, A. Mullord, London. 

1387. Pre Cotiars, A. Mullord, London. 

1388. CoLourinc Matrers, H. H. Lake.—( Messrs. 
Wirth and Co., Germany.) 

1389. Trimminc MecuanisM, The Linotype Company 
and F. J. Wich, London. 

1390. Rerurnine ConDENSATION WaTER, G. Richmond, 
Manchester. 

yt a Ariz and other Gaszs, E, Theisen, 


on. 
1392. ALPHA - AMIDOALJZARINE - SULPHONIC AcID, O 
Imray.—( The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 
1893. Brtt1aRD MarkiInG Boarp3s, M. R. Wilson, 


London. 
ag - zen Devices for Firz-arms, T. G. Russell, 


on. 

1395. Mup-auarps for Hansom Cas3, A. M. Wartski, 
London. 

1396. Hypravutic Jiccrrs, A. J. Stannah, London. 

1897. Manuracture of WaHeers and Puuieys, J. 
Thomas, London. 

1898. Wrencu, J. E. Noirit, A. Noirit, and J. Perry, 
Birmingham. 





1899. TimekerPeR, C. Martin and H. G. Martin, 
ndon. 
1400. Preventine CoLuisions on Raitways, R, Stone, 


ndon. 
1401. Hay Rakes, H. W. Mathers, London. 
1402, ~~ creams AwasTHeTics, &c., 0. A. Teske, 
ndon, 
1403. Seuyewocrapas, OC. A. Teske, London. 
1404. Catcunatine InTeREsT on Bonps, A. A. Booth 
and M. A. Grainger, London. 
1405. Ecxcrric Arc Lamps, L. Barriére, London. 
1406. Hanp Guarps for Cycus Hanpies, W. Simpson, 


mdon. 
1407. Fitterina Liquip3, A. J. Boult,—(.4. Haacke, 
Germany.) 
1408. Srove, T. Bergmann, London. 
1409. Twist Dritis, E Breslauer, London. 
1410. Manuracture of Trunks, P. and A. Midler, 


ndon. 

1411. Makina Conrectionery, H. H. Lake. —(W. 
Walter, United States ) 

1412. — Srup, H. H. Lake. —(4. F. Richter, 
Germany. 

1418. Race for DispLayina Goons, H. H. Lake.—(7. 
B, Hall, United States.) 

1414. CoLounrna Marrers, H. H. Lake.—{Wirth and 
Co , Germany.) 

1415. Moutpine Puastic Mareriats, C. Pratten, 


mdon. 

1416. Axxes, E, Sprey, London. 

1417. PrRessuRE Repucina Apparatus, 0. G. P. de 
Laval, London. 

1418. Means for RecuLatine Motors, C.G. P. de Laval, 


1419. Maxine Comrounps of ALumrna, J. L. Kessler, 
ey of Fire-Licuters, H, T. Stevenson, 
“21. Rocker Printinc Macuinss, J. Michaud, 
1422, FL¥iNo Macuing, 8. Dalaiel, London, 


22nd January, 1895, 


1423. Apparatus for Evaporatina, F. M. Robertson, 
W. 8. Miller, and H. 8. Fearon, London. 

1424. [No Applicati bered 

1425. Lavine and Formine Roaps, &c., A. J. Jenkins, 
Rochdale. 

1426. Venicte Wueeits, W. H. Liewkcalb, Ashton- 
under-Lyne. 

1427. Cork Drawer, H. A. Evans, Wolverhampton. 

1428. Writinc Tasiets for ScHoors, W. Smithies, 
Birmingham. 

1429. Usine Steam Expansive.y in CompounpD EnaIngs, 
T. Moore, Croydon. 

1430. Rattway Wacon Ax.e-Box, 8. Dobbs, Port- 
talbot, Glam. 

1431. ATracuMment for Boots, J. Bird and T. Shillcock, 
Birmingham. 

1432. Securine Door Knos; to their Sprxpizs, H. 

ills, Birmiogham. 
1433. Ro.ter Biinps, H. Smith, Manchester. 
1434. Hot-waterR Urerine Ditater, G. P. Todd, 








Glasgow. 

1435. Wire Fencino, S. Mackay and G. W. Ross, 
Glasgow. 

1436. Pittars for Execrric Licutina, &c., J. B. Millar, 


Glasgow. 

1487. Kwrttinc Macuines, T. Billson and W. H. Part- 
ridge, Nottingham. 

1438. Brap Cacgs, J. H. Marrison, Norwich. 

1489, AtracuMents for Boots, &., W. Avery, Bir- 
mingham. 


_— 


—= 
1494. ComBrnation Brusu for Tourists, P, de Bare, 
1 


ndon. 
1495. ToBacco Pipgs, R. Bloom, London. 
1496. Brackets, A. de P, Chance and J. W. Carr, 
London, , 
1497, MeraLLic TRAVELLING Trunks, H. Fearcomby 
and Company, and A, Evans, London. 
1498. aaa Wureis for VuHICLEs, B, Blackburn, 
ndon, 
1499, CLoset Seat and Foor Rest, F. G. High, London, 
1500. Wagon Sprines, G. W. Willford and F, Cocking, 
London. ’ 
1501, Curtina Sprina Prares, G. W. Willford and PF 
Cocking, London. : 
1502. Dats Cacenpars, E. Lauterburg, London. 
ea > —— Lamps, W. W. Pope and H. U. Wollaston, 
ndon. 








SELECTED AMERICAN PATENTs, 
From the United States Patent Office Oficial Gazette, 


529,784, Commutator Brush For Dynemos, @ 
Forbes, London, England.— Filed August 8th, 1899. 
Claim —(1) A brush for electro-motor and dynamo. 
electric machines, the same consisting of conducting 
fibrous or textile material. (2) A brush for electric 
motors and dynamo-electric machines, consisting of 
flexible carbonised material. (3) A brush for electric 
motors and dynamo-electric machines, consisting of a 
mass of flexible carbonised material, and a metal box 
serving as a holder therefor, as and for the purpose 
set forth. (4) The combination with a circnit 
terminal, of a mass of flexible carbonised material, 
which forms a co-operating terminal, as and for the 
purpose set forth. (5) The combination with a circuit 
erminal of a mass of flexible carbonised material, 
and a metal box, serving both as a holder for the 
flexible material, and as a coepereting terminal. (6) 
The combination with a mass of flexible carbonised 
material, of a metal box, serving both as a holder for 
the said flexible material, and as a terminal for an 
electric circuit. (7) The combination with a mass of 
flexible carbonised material, and a metal box serving 


as a holder therefor, the said flexible material forming 
one terminal of an electric circuit, of a corresponding 
terminal, and a thumb-screw for pressing the flexible 
material against the corresponding terminal, as snd 
for the purpose set forth. (8) The combination with 
a mass of flexible carbonised material, and a metal 
box serving as a holder therefor, the said flexible 
material forming one terminal of an electric circuit, 
of a corresponding terminal, and means for pressing 
the flexible satel against the said corresponding 
terminal. as and for the purpose set forth. (9) a 
brush for electric motors and dynamo-electric 

hi isting of flexible or fibrous material, 





ILLIARD Cuss, J. Butterworth, M A 
. Dry Gtazina, T. Littlehales and G. Martin, 
Birmingham. 
1442, Ececrrica Cei.ine Ross, C. L. Clarke and W. 
P. Theermann, Manchester. 
1443. Curr for Suprportinc Ump3e.uas, J. H. Baynes, 


Manchester. 

1444. Mutes and Twiners, A. Platt-Higgins, Man- 
chester. 

- Compixgep Gutiy Trap, &c., T. Harris, Lanca- 
shi:e. 

1446. GaLvanic Batrerigs, CO. B. Schoenmehl and C. 
M. Platt, Glasgow. 

1447. Muttipte Forpinc Apparatus, P. Smith.—(/. 
Walker, Australia.) 

1448. Counter WeicHinc Macuines, W. B. Avery, 
London. 

1449. SHutrLe Guarps, D. and J. H. Pilkington, 
Rochdal 


oc le. 

1450. Dravcut Exciuper for Doors, &c., G. P. Wallis 
and J. Gibson, 8. 

1451. HorsesHogs, R. Abell, Derby. 

1452. Inpicatine the Lear of an AccouNT-B20K in Usz, 

F. G. J. Manners, London. 

1453. Kwire CLeaver, R. Blacklock, Sunderland. 

1454 Woo. Conpgensinc MacHinery, H. L. Copeland, 
Dublin. 

1455. Casines for Umpretias, A. F. Hardy, Bourne- 
mouth. 

1456. Rapiators, E. W. Jobson, London. 

1457. Protective Coverina for Surraces, J. O. Sellars, 
Liverpool. 

1458. Paorective Cottar, J. Anderson, sen., R. D. 
Kay, and T. Rowley, Manchester. 

1459. Dress Strays, L. F. Howe, Glasgow. 

1460. Facttitatinc the Loapixc of Sxips, W. Kil- 
patrick, Glasgow. 

1461. Gotr Civs Bags or Carriers, W. Fletcher, 
Glasgow. 

1462. SoLpERING Igons, C. 8S. Walker, Birmingham. 

1463. CLosures for Cans, W. Fairburn-Hart.—(/. Xau, 
United States.) 

1464. Doors or Winpows, H. Sampson, Iver. 

1465. TeLescopina Portizre Kops, J. T. Walker, 
Manchester. 

1466. Knitroso Macutines, ©. A. Allison. — (The 
Providence Knitting Machine Company, United States ) 

1467. Typewriters, J. Y. Johnson.—(The Rogers Mani- 
Sold and Carbon Paper Company, United States.) 

1468. CarRyinG Raitway Tickets, A. K. Melville, 
Glasgow. 

1469. Saucepans, L. J. Painter, Glasgow. 

1470. Propuction of Raitway Cuairs, W. Neilson, 


Glasgow. 

1471. Rattway SiGNALLine Apparatus, C. L. Fielder, 
Kingston. 

1472. ReversiBLE Esve.ore, B, Bloom and P. Goor- 
vitch, London. 

1473. Pepa, J. Needham, London. 

1474. ELECTRO-MAGNETIC BRAKES, 


London. 

1475. Tox Opener, F. T. Robottom and G. Braham, 
London. 

1476. ADVERTISING or SIGNALLING, 8. Topley, London. 

1477. a Lamps, H. Bevis and G. Binswanger, 

ndon. 

1478. InsuLATED Support, H. Hirst, London. 

1479. TatLors’ Dummy, F. Spencer, London. 

1480. Inpoor Game, C. H. Bensly, Birmingham. 

1481, guard Foop Tin and Borrtg, T. Pickup, 

ndon. 

1482. Waist-beLts, H. Aked, London. 

1483. CasH Reoisters, R. Haddan.—(Nutionul Cash 
Register Company, United States.) 

1484. Wueet Rims, R. Haddan.—(S. N. Brown and 
Company, United States.) 

1485. Crosine GreenHOoUsE SasHes, G. Paine, 
London. 

1486. SELF-LEVELLING Bertus for Sarr’, H. H. Lake. 
—(Briggs Ships’ Berth Company, United States ) 

1487. Manuracture of Warer-aas, A. G. Glasgow, 
London. 

1488, JEwE.Ry, E. Schill, London. 

1489. Vatves for AUTOMATIC Fire EXTINGUISHERS, F. 
Gray. London. 

1490. Wueexs for Carriages, J. Windibank, London. 

1491. Manuracture of Barus, W. Heslop, London. 

1492. Caszs for the Reception of Botrries, W. Heslop, 


London, 
1493. Tea Cosy, T. Bush, London. 


J. Hopkinson, 





such as cloth, made into an electric conductor. 


529,806. Supmarine Pire Joint, F. Rann, Mil- 
waukee, Wis.—Filed March 12th, 1894. 
Claim.—A submarine pipe joint that comprises a 
king collar on the spigot end of a pipe section 
Btting the bell end of an opposing pipe section, a 
series of segments that have out-turned ends and are 
bolted together to form a ring around the spigot 
against the packing collar, a ring on the bell, bolts 


529,806 
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arranged between oppcsing ends of the spigot ring 
segments and terminated at one end in hooks 
engagiog the bell ring. stay-pins arranged to oppose 
outward spring of the bolts, washers on said bolts in 
opposition to said ends of the spigot ring sections, and 
nuts on the aforesaid bolts against the washers, sub- 
stantially as set forth. 
529,991. Braxe ror Minino Exoines, B. Yoch, 
Belleville, 1t.—Filed February 24th, 1894. 

Clam —In a mining machine, a shoe adapted to 

operate as a friction brake against a wheel of the 








- ff 
Pa Paes 
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machine, or a8 a wedge brake between the wheel and 
the support of the machine, in combination with 
means for raising and lowering the shoe, and means 
ioe See, pressure to the ehoe, substantially as set 
forth. 
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Our Heawn in Winter. — Dr. Andrew Wilson, 
writing in Lloy’s Newspaper on diet, says:—‘‘The 
teaching of nature should never be neglected, and in 
the matter of winter food let us see we are not wrong; 
and take sufficient fat, for the chan that result in 
the wear and tear of our bodies are lessened in inten’ 
sity by the fat of food, and the need for flesh is always 
less when fat forms a due proportion of our diet. 
The Doctor is to enumerate natural products 
that are admirable, among them ‘Cocoa” with its 
contained Cocoa Butter. Relatively to this it may be 
said that Epps’s PrePaRep Cocoa retains all the con- 
stituents of the natural Cocoa, including the oil or 
butter, intact. 
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ARGON. 





Tae discovery of a new constituent of common air by 
Lord Rayleigh and Professor Ramsay, which was briefly 
announced at the meeting of the British Association 
held last autumn, has now been put into the class 
of ascertained facts beyond the possibility of cavil. 
Those who, with a temerity not according to knowledge, 
were hasty in be-littling with shallow, half-baked criti- 
cism the original pronouncement of two observers, 
honest, competent, and candid, are reduced to the silence 
which would have befitted them at first. To the eminent 

hysicist and Regt | less famous chemist whose good 
fortune and high skill have enabled them to place to the 
record of science as cultivated in this country a fact of 
first-rate importance in itself, and of deep potentialities 
in its relations, congratulations are pam oF Mes The 
consciousness of their achievement must be a greater 
source of satisfaction than any external laudation could 


be. 

Argon, a8 the new substance is provisionally termed, 
was first suspected to exist in the air on account of the 
observation of Lord Rayleigh that the gas left after the 
removal of oxygen from air, otherwise pure, had a density 
greater than that — to nitrogen obtained from 
other sources. The difference in density is not great— 
about 0°5 per cent.—but it is constant, and altogether 
unaffected by the most varied experimental conditions. 
Such difference might conceivably arise from the presence 
of a heavy constituent in atmospheric “ nitrogen,” 
or from the occurrence of some light impurity—for 
example, hydrogen, in “ nitrogen’? won by methods 
purely chemical, The second hypothesis having been 
negatived, both by the use of widely different methods 
for preparing nitrogen of non-aérial origin and by direct 
experimental proof that oo added to such nitrogen 
could be readily eliminated, the alternative supposition 
merited the closest investigation. The only quality 
which the unknown heavy constituent of atmospheric 
“nitrogen” appeared, on E gvyy grounds, likely to 
possess, Was an inertness equal to or exceeding that of 
nitrogen itself. It became necessary therefore to prepare 
atmospheric “ nitrogen” and eliminate the true nitrogen 
contained therein, The number of methods capable of 
causing the direct combination and absorption of gaseous 
nitrogen is not greats In consonance with the general 
inertness of this gas, direct union can only be effected 
with a few elements, among which magnesium is 
prominent. An alternative process of combining and 
suppressing nitrogen consists in passing a succession of 
electric sparks through a mixture of nitrogen and oxygen, 
and absorbing the resulting oxides of nitrogen in a 
solution of caustic potash. The first method was success- 
fully eS y passing atmospheric “ nitrogen” 
(obtained by removing the oxygen by passing air over red- 
hot copper) over heated magnesium turnings, a certain 
residuum of gs being always found to persist in spite of 
repeated and prolonged treatment. A similar residue 
was observed when sparking with oxygen was resorted to. 
About one hundred years ago, Cavendish, that masterly 
experimenter, similarly found a certain fraction of atmo- 
epheric ‘‘ nitrogen” which failed to be absorbed on 
repeated sparking, and with characteristic caution 
summed up his observations by saying, “If there is any 
part of the phlogisticated air of our atmosphere which 
differs from the rest, and cannot be reduced to 
nitrous acid, we may safely conclude that it is not 
more than ;4, of the whole,’—the proportion being 
singularly near to that now found. This is not the 
place in which to trace the laborious progress that 
was made in the preparation of a tangible quantity 
of argon from the air between the time of the first 
announcement of its existence and the present date. It 
suffices to say that enough has been obtained to allow of 
the determination of the chief physical constants of the 
gas. Thus gaseous argon A, has a density of 19°90; it is 
soluble in water to the extent of four volumes per 100; 
the ratio of its specific heat at constant pressure to its 
specific heat at constant volume is 1°63. Chemically it 
is the most inert substance known, all attempts to induce 
its combination with other substances having been 
hitherto futile. In order to procure the best possible 
data for certain others of the properties of argon, the 
discoverers of the gas have obtained the aid of Mr. 
Crookes for its spectroscopic examination, and of Pro- 
fessor Charles Olszewski, of Cracow, for the determina- 
tion of its behaviour at low temperatures. Mr. Crookes, 
who has embodied his results in a separate communi- 
cation made to the Royal Society after the reading of the 
main paper by Professor Ramsay, finds that two spectra 
of the gas can be obtained by varying the method of 
examination. The nature of these spectra precludes the 
idea that argon may be identical with any substance 
already known, but raises a supposition that two sub- 
stances instead of a single elementary gas may be present. 
Such double spectra are not, however, unprecedented in 
the case of other elements. Professor Olszewski, who is 
the recognised authority on all matters concerning the 
behaviour of gases at extremely low temperatures—he 
having been the first to determine the physical constants 
of the so-called permanent gases when liquefied—has 
examined argon in an exhaustive manner. The methods 
he employed need not here be recapitulated, as a general 
knowledge of their rationale has been disseminated 
by various popular lectures at the Royal Institu- 
tion. It Br ave to say that, using the classical 
Cailletet apparatus, he has found argon to possess a 
critical temperature of — 121 deg. C., a boiling point of 
— 187:0 deg. C., and a freezing point of — 189°6 deg. C., 
while the density of liquid argon, which is colourless, is 
about 1°5, The density of gaseous argon being higher than 
that of oxygen, it was assumed by rash critics that the 
liquefying point would also be higher—an assumption 
which doubtless betrayed Professor Dewar into putting 
forward the belief, now exploded, that the i argon 








would have been detected previously by virtue of this 
property, which it does not possess, if the existence of the 
gas were more than subjective. As a matter of fact, the 
boiling point of oxygen is — 182°7 deg. C., appreciably 
above that of argon. 

The most remarkable peculiarity of argon has, 
however, not yet been more than hinted at. A 
certain weighty deduction follows from the fact that 
the ratio of the specific heat of argon at constant 
pressure to that which it possesses at constant volume 
approximates to 1:66, viz., that heat imparted to the 
gas is only concerned in the production of translatory 
motion of its molecules, and not in the performance of 
intra-molecular work. The molecules of argon must 
consequently either be monatomic, or be composed of 
atoms so intimately associated as to be incapable of rela- 
tive motion or stress. Taking the first hypothesis as the 
more probable, it is obvious that the atomic weight of 
argon must be double its density—that is, 89°8. But in 
the periodic classification of the elements there is no 
place in which an element of this atomic weight and of 
the nature of argon can be reasonably inserted. Several 
speculations have been put forward on this point, but no 
satisfactory conclusion has yet been reached. The periodic 
law is a generalisation which has had its value proved by 
the repeated verification of the data which it has foretold, 
and it cannot be cast aside because of the occurrence of 
even a glaring exception to its operations. Nevertheless, 
belief in its validity must not induce any glossing of facts 
or straining of interpretation. In science, the ascertained 
experimentally verified fact alone is sacred and per- 
manent. Hypotheses—“laws” the unwise call them— 
are as but the dust of the balance when a fact is on the 
opposite pan; but be sure it is a fact. 

Recent as is its introduction to the society of recog- 
nised elements, argon is already the subject of the 
paralysing inquiry, ‘‘ What is the use of it?’ Let us say 
at once, and unmistakeably, that there is no use for it, nor 
is there likely to be. The cynic philosopher parodying 
Lord Melbourne’s deathless remark anent the Garter, 
would say that one of the chief advantages of argon is 
that ‘‘there’s no d——d utility about it.” Without 
adopting this impregnable position, we are content to 
remark that any possible application that may, in spite 
of its exceeding inertness, be found for argon, can scarcely 
be looked for within six months of its original isolation. 
A host of keen workers will doubtless turn to its investi- 
gation in all possible directions, and if utility is to accrue, 
it will be arrived at in due time by their exertions. 








THE COMMERCIAL VALUE OF ELECTRICITY 
AS APPLIED TO TRAMWAYS. 
By A TRAMWAY ENGINEER, 

Ter rapid and ever-increasing growth of large cities 
has for years past been affording material for much con- 
sideration from engineers as to the best means of trans- 
porting the multitudes of workers who daily make their 
journeys to and from the scene of their labours within the 
city. The enormous value of all city property has made 
living close to one’s place of business an impossibility, 
and we find year by year that the tendency is to extend 
further and further afield, with a view of obtaining house 
accommodation at cheaper rentals, together with a fresher 
and purer atmosphere during the hours of relaxation. In 
England few cities with the exception of London have 
any better method of transportation than the ordinary 
tramcar drawn by horses, though the cable has been in- 
troduced in some places in a desultory kind of way. 
There are few things which strike an Englishman visiting 
America more forcibly than the wonderful advances 
which have been made in the direction of transportation 
round and about their cities. They cause him to wonder 
how the people at home have suffered the antiquated 
system of horse-cars and omnibuses ‘o flourish so long. 
The luxurious appointments of the American tramcars 
propelled and lighted by electricity, coupled with the 
fact that to people whose time is limited they present a 
really rapid method of locomotion, is probably answer- 
able for the fact that their popularity is unbounded, and 
that riding on the cars is not attended with any loss of 
prestige or dignity as is the case in England, but is looked 
upon as the correct thing to do, with the natural conse- 
quence that the percentage of cabs and private carriages 
is infinitely less in American cities than in our own. 

Given that a suitable means of traction is provided 
which gives a fair rate of speed, say eight miles an hour 
upon the average, there are few more pleasant methods 
of reaching one’s destination than by the tramcar, as it 
is usually handy both to our homes and places of busi- 
ness (excepting, of course, in London, where they are not 
allowed within the city limits), whereas the railways 
being fewer and further apart, it is only the favoured few 
who can be near them at both ends. 

It has been found by the American tramway companies, 
in almost every instance where the horse has been super- 
seded by mechanical or electrical traction, that the re- 
ceipts have increased in a remarkably short time, on the 
average about 30 per cent., and it is extremely probable 
that in England once the public became accustomed to 
the increased advantages of electric cars, equally satis- 
factory results would be obtained. As the working 
expenses only increase in a very small proportion to the 
receipts, without doubt the shareholders in the various 
tramway companies by adopting electricity would reap a 
golden harvest in return for their outlay. 

So far the principal reason why electricity has not 
come into more general use in England is the want of a 
suitable system of applying it, the overhead trolley being 
practically out of the question on account of its unsightly 
appearance, danger to human life, and the obstruction it 
offers to the streets; any of the numerous conduit systems 
being equally impossible from the enormous cost of con- 
struction and the inconvenience suffered in tearing up 
the streets during their installation. 

So great was the necessity of providing some suitable 





means of electric traction which could be conveyed under- 
ground considered in New York, that in the year 1893 
the Metropolitan Traction Company of that city offered a 
bonus of £10,000 for a system that would meet its re- 
quirements, and although the bonus acted as a stimulant 
and brought in hosts of inventors—of whom there are 
about twenty-one thousand holding patents in the United 
States on underground systems—nothing came of it 
beyond that arrangements were made to equip a trial 
line five miles in length with the Buda Pesth system. 
So little confidence, however, is placed in its ultimate 
success that the conduits and accessories are being laid 
precisely as though for a cable, which can, in the event 
of failure of the electrical arrangements, be substituted 
at a slight additional outlay. 

I am of opinion that the underground system of the 
Electro-Magnetic Traction Company, of Washington, 
now in operation in that city—an illustrated description 
of which appeared in Taz EnGInEER of December 7th, and 
which should be interesting to all engineers connected 
with tramways—bids fair to offer a practical solution of 
the difficulty. 

It is not my intention, however, here to enter into a 
controversy as to the value of the various systems that 
have been devised as a substitute for horses, nor to take 
upon myself the duties of a consulting engineer ; but, 
knowing that statistics and general data upon this im- 
portant question are not very common in England, to en- 
deavour to show, as far as possible from the material at 
hand, what is the commercial value of electricity as a 
motive power for tramways compared with horses. . The 
following estimates are approximately correct, and are 
based upon American experience, modified so far as pos- 
sible to suit English rates of wages and general practice, 
Doubtless many discrepancies will be found, but it being 
impossible to make generalities apply to individual cases, 
it is only hoped that the figures given may serve as a 
starting point to anyone who may wish to ascertain what 
advantage they would derive from the introduction of 
electric traction into the particular cities in which they 
are interested. 

It had been my intention to have shown exactly, from 
the balance sheets of the various companies operating at 
the present time with horses in some of the large English 
manufacturing towns, how their present actual working 
expenses compared with the estimated working expenses 
of electricity. Owing, however, to the reticence of the 
officials who control the roads, who probably regard any 
inquiry into their working expenses as an American 
subterfuge to buy them up at a low valuation, I shall be 
compelled to estimate also their probable annual expendi- 
ture, leaving persons interested to correct from their 
better local knowledge any discrepancies which may 
arise. 

In order to arrive at a possible working basis, I will 
take as an example any city which has probably about 
fifty miles of double-line tramways in operation. Assum- 
ing that the cars are running, at intervals of ten minutes, 
at an average speed including stops, waiting at terminals, 
&c., of four miles per hour, and working eighteen hours 
per day, which would give us a total of 300 cars in actual 
operation, each making a daily mileage of 72, and pre- 
suming that the gradients are such as will require 
three horses to each car, each team working six 
hours per day, equal to nine horses per car per day. 
How such a city could best be divided up for 
electrical purposes is, of course, subject to local 
conditions; but it may be safely assumed that 
it could be divided into five sections of ten miles of 
double line in each, which, at the above estimate, would 
require sixty horse cars, but with the increased speed to 
be derived from electric cars, still running at ten- minute 
intervals, at an average speed of seven miles per hour, 
the same number of passengers can be transported by 
thirty-five cars, thus abandoning twenty-five cars on each 
section, together with the staff required for their working 
and maintenance. The number of cars required for re- 
placing those under repair, and for dealing with the traffic 
upon special occasions, would have to be added to this, 
and would depend entirely upon local requirements. 


Estimated Outlay in Converting One Section of Ten Miles of Double 
Line from Horses to Electric Power, 
£ 
Electrical equipment of roadway (the power house 
being assumed to be about in the centre of 
the ine), including all the cables, feeders, 
labour, &c., at £7000 per mile... deh eu 
Concreting and — after installation of same.. 
New frames and wheels for thirty-five cars, the 
old bodies to be used again a rape ed 
New motors for thirty-five cars 
CO. Ouse) ca 22 
Engines ... 
MII ae Soa ees <a ae, Se ee) Sead 
Pumps, belts, condensers, piping, wiring, and 
WORM i as sas ans ase acd asa as 
Building power house 
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Less value of old horses and gears, car frames, 


and stables ... 6,590 


£96,610 





Say £96,700. 


Section of Tramway Ten Miles Long (Double Line)—Comparative 
Estimate of Working Expense per Annum. 

The expenses of management, supervision, wages of drivers and 
conductors, repairs and renewals to permanent way, repairs to 
woodwork of cars, and painting and cleaning same being taken 
alike in both cases except in the reduction of staff caused by the 
abandonment of twenty-five cars on the section. P 


Horse. 


& 
Keep of 600 horses at 12s. each per week ... ... 18,720 
Wages of staff tending same ... ... ... «.. «- ,000 
Renewals of horsesand harness... ... ... ... 1, 
Wages of drivers and conductors on twenty-five 
Oo ere 
Repairs, &c., to stables and sundry cxperses... 50 
£27,470 
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Electricity. 
aintenance of electrical equipment of road-bed— 


Four linemen 
Four labourers 
Cost of power— 
Three engineers ... ... 
Two dynamo tenders ... 
ot Ny ee rae ee 
Coal at 41b. per horse-power per hour on an 
average of 400-horse power, 10s. per ton 
Water, waste, and sundries eel, seagate 
Repairs, motors, and trucks— 
Twomechanics . 
ee SE EE ee ene ae 
Depreciation and renewals in addition to wages 
at an average of 74 per cent. on total capital 
OREN ER, MOREE TIDES" 
Sandry expenses ... 
12,933 
14 537 
£27,470 
It will be seen from the above estimate that the 
annual saving by the adoption of electricity as a motive 
power would amount to £14,537 on one section of ten 
miles, or on the original supposition that the town con- 
tained fifty miles, to £72,685, which would be more than 
enough to pay 15 per cent. on the capital outlay for the 
electrical installation, even if there was no increase in 
the number of passengers carried, but in addition to the 
increased receipts which are sure to follow there are 
other sources of profit of which in America the street tram- 
way companies avail themselves, such as electric light- 
ing of streets, shops, and private dwellings. Also as the 
power house is usually required to be in a central 
position, it can be made a most desirable investment by 
the erection of a large building, utilising the basement 
for the machinery and letting off the balance as shops 
and offices, which with their advantages in the shape of 
electric light and steam heating, are eagerly sought after, 
the working of the machinery being quite inaudible. The 
cost of such a building is, however, to be regarded as a 
separate investment and eliminated from the question at 
present before us. 


Estimated annual saving in favour of electricity... 








A RAILWAY ANTIQUITY. 


Tue Field Columbian Exhibition is an interesting out- 
come of the Chicago World’s Fair of 1893, and it is to be 
located in the Art Buildings of Jackson Park to remain, 
as a Museum of the Columbian Exposition. Mr. Marshall 
Field advances 1,000,000 dols. (to be raised to 5,000,000) 
and other citizens 6,000,000. The Committee of the Field 
Columbian Exhibition passed through this country last 
year with the intention of stopping till November, 1894, and 
visiting all the objects of interest in common with railways, 
now sufliciently old to be studied from the point of view of 
antiquarian history and art. Doubtless Mr. Clement 
Stretton, who took such an active part in making the 
early railway exhibits at Chicago a success, was the 
cicerone of the Committee, and took them down to his 
native Leicestershire and showed the local antiquities, 
such as the Leicester and Swannington, the Cromptonand 
High Peak, and generally the remaining traces described 
in early tramways in Leicestershire worked with 
William Jessop’s flanged rail and flat wheel. 

Here in the neighbourhood of London another specimen 
existed to within the last thirty years in the Wandsworth 
and Croydon or Surrey Iron Railway. 

The following extract from Joseph Priestley’s book will 
show the date, plan, and scope of this work : 

‘* * Historical Account of the Navigable Rivers, Canals, and 
Railways throughout Great Britain.’ By Joseph Priestley. 1831. 
P. 645, The Surrey Iron Railway. 41 George III., cap, 33, 
Royal Assent 21st May, 1801. 45 George III., cap. 5, Royal Assent 
12th March, 1805. 

“This railway commences at a basin which connects it with the 
river Thames at a place called Ram Field, in the parish of 
Wandsworth, and from there proceeds in a southerly direction, 
running parallel with the river Wandle to Mitcham—where there 
is a branch from it to Hackbridge, in the parish of Carshalton ; it 

roceeds from thence in a south-easterly direction to a place called 

itlake Meadow, ia the town of Croydon, where it unites with the 
Croydon, Merstham, and Godstone Railway, already described in 
this work—page 196—and called in our map the southern part. 

‘*The basin is about a quarter of a mile long, with a lock next 
the Thames, and is sufficiently spacious to hold thirty barges or 
more at once, The length of this railway is nearly nine miles, with 
nowhere a greater ascent than lin. in 10ft. It was the first public 
railway constructed near London, and the expense of its construc- 
tion, including lock, basin, and branch, was estimated by Mr. W. 
Jessop at £33,000, The Act of Parliament authorising this under- 
taking was ed in 1801, &c. 

‘* The railway is double throughout, and at the north-west end 
of Croydon is but about three-eighths of a mile from the Croydon 
Canal. Its principal object is to facilitate the conveyance of lime, 
chalk, flint, fuller’s earth, and agricultural products = its neigh- 
bourhood to London, and in return to take from thence coals and 
manure for the supply of the country through which it passes.” 

‘Croydon, Merstham, and Godstone Railway. 43 George III., 
cap. 35, Royal Assent 17th May, 1803. 46 George IIL, cap. 93, 
Royal Assent 3rd July, 1806. 

‘This railway commences at the south end of the Surrey Iron 
Railway, on the west side of the town of Croydon, from whence it 
proceeds in a southerly direction, running parallel with the 
Brighton-road, to the village of Merstham, from whence the Act 
gives authority to continue it by Gatton Park, the residence of 
Sir Mark Wood, Bart., to the town of Reigate. The Godstone 
Green branch commences at Merstham,” &c. 

A pilgrimage to Wandsworth reveals the existence of 
the canal basin, and of the old stone sleepers built into 
neighbouring walls ; while a curious nail studded plateway 
in a yard seems the survival of the rails used for the tram- 
way where it crossed the Wandsworth High-street. A 
careful search might even unearth some original plate 
rails, 

These early tramways, running generally in the fields 
alongside the main road, are now coming into fashion 
again, under the name of light railways, tramroads, tram- 
ways, and plateways. 

‘he following extract from Robert Ritchie’s book on 
** Railways” gives a later account of the tramway in its 
decadence, the modern edge rail having driven the plate rail 





out of the field. The essential difference is that the wear 
in the edge rail as we have it to-day is principally taken 
by the wheel, and what the rail suffers is evenly dis- 
tributed ; the plate rail, on the contrary, took all the wear, 
and became scored with grooves. Traces of the extension 
of the old tramway from Croydon to Merstham can still 
be seen on the hillside across the valley from the London, 
Brighton, and South Coast Railway by the traveller to 
Brighton. 

‘* Railways.” By Robert Ritchie. 1846. Page 23: In the year 
1801 an Act of Parliament was obtained for making the Surrey lron 
Railway. It extended from Wandsworth on the Thames near 
London to Croydon—a distance of six miles—and the cost of its 
construction with a branch to Carshalton was £60,000. The same 
railway was extended in the year 1803 from Croydon to Merstham, 
Reigate, and Godstone—above fifteen miles—and at a cost of 
£90,000. As the tramway exists in its original state from Wands- 
worth toCroydon, it may be contrasted with the London and South- 
Western Railway, which crosses it about a mile from Wandsworth, 
affording an example of the advancement made in the last forty 
years. The Surrey Tramway was formed at a period before edge 
rails had come into general use, hence cast iron plate rails were 
adopted. These are made in pieces 3ft. in length, 44in. broad, aad 
jin. thick, with an upper vertical guide flange about 2in. Both the 
upper flange and the under ledge are slightly elliptical, for the 
purpose of strengthening the plates. 

Fig. 7 shows a transverse section of a plate and block of this kind. 
On the Surrey Tramway the blocks are, however, merely rough 
stones. A block is placed under every joining, and the ground is 
made up nearly level with the top of the rails. The plates are 
rare | to the blocks by means of a spike driven into a wooden 

plug, there being a notch or 
groove at the end of such plate, 
so that one spike holds down the 
two plates, The whole work is 
of a coarse description. The 
plates, being imperfectly laid 
down, are easily shaken, and the 
rails present many inequalities 
from the sinking of the blocks, 
which has led to the breakage of 
the plate ; the friction must there- 
fore be considerable. The usual 
load which a horse can draw on 
it is, however, said to be about 
four tons. The carriage wheels 
used for the wagons — which 
are drawn entirely by horses 
—are about 2ft. in diameter, and the tire of the wheels 
ljin, There are two lines of rail laid down, the gauge of which is 
4ft., with an intermediate space of 5ft. Notwithstanding the 
general levels of this tramway being good, and that it affords 
facilities for conveying agricultural produce to London, and the 
return of manure to the country, there is not much traffic on it, 
being superseded by the more efficient system in use, &c. 
Plate iron rails were made of cast iron till about the year 1824, 
when wrought iron came to be adopted.” 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Italy: British engineering jirms at Naples. — At Naples 
Messrs. Hawthorn-Guppy completed the trials of, and deli- 
vered to the Italian Government, the machinery of the cruisers 
Calatafimi and Lombardia, of 4000 and 6500-horse power 
respectively. The machinery of the cruisers Calabria and 
Elba, consisting of twin-screw vertical engines with circular 
boilers to develope 4000-horse power, has been completed. 
New engines and boilers were made for the Rubattnos’ 
steamer Scilla, and similar work is in hand for the sister 
vessel Cariddi. Contracts are in hand and work is in pro- 
gress for three sets of marine engines and boilers of 13,000- 
horse power each. The machinery is of the twin-screw 
vertical and the boilers of the circular type. At the works of 
Sir W. G. Armstrong, Mitchel), and Co., Possuoli, there were 
delivered to the Italian Government 4000 tons of war mate- 
rial, almost exclusively guns and gun carriages, the former con- 
sisting of Nordenfelts four 6in. and seventeen Jin. guns. The 
manufacture and shipment on board of four 68-ton guns, 
with their platforms and hydraulic machinery, together with 
secondary armament, for the Re Umberto, has been com- 
pleted. The steel and other material used is now exclusively 
of Italian manufacture. The workmen—800—are all Italians, 
as also three-fourths of the employers. Wages are, for boys, 
from 4d. to 13d. per hour; for men, from 24d. to 6d. per hour. 

tussia : Railways of.—During the past year the activity 
of the Minister of Public Ways and Communications was, in 
European Russia, mostly devoted to the improvement of the 
existing railway system, and exercised in the matter of 
modification of rates of carriage, administration, &c., and to 
the purchase of private lines of railway on behalf of the 
Crown, with the object of diminishing the burthen imposed 
on the finances of the country by the payment of the 
guaranteed maximum interest on these railways, the 
management of which was generally detrimental to the 
Crown’s interests. During 1893 the Government took over 
the Moscow - Kursk, 378 miles; Orenburg, 335? miles; 
Donetsk, 442} miles; and Baltic, 3764 miles, lines of rail- 
way. During the past year the Government have 
acquired the Nicholas Railway, with the Putiloff branch, 
4174 miles; the St. Petersburg-Warsaw line, 800} miles; 
the Moscow-Nijni, 2824 miles; the Mitau line, 84} miles ; 
and the Riga-Dunaburg line, 135} miles. Negotiations 
are pending for the purchase by the Crown of the South- 
Western system of Russian railways. On the other 
hand, the Government have ceded to the South-Eastern 
Company the Orel Griazi line, 1914 miles; and the 
Livna Railway, 374 miles. On the Ist January, 1894, 
the total length of the railway lines belonging to the Govern- 
ment, exclusive of the Trans-Caspian and - Ussuri lines, 
amounted to 9707 miles, and that of the private railways, in- 
cluding the Moscow-Kazan line, to 8833 miles. The whole 
railway system was not much extended during the past year. 
A new line from Riazan to Kazan was opened in December, 
and the Kursk-Veronesh Railway was nearly completed. The 
newly-established South-Eastern Russian Railway Co. has ob- 
tained permission for the construction of lines from Balakova 
to Kharkoff, 3974 miles ; Kharkoff to one of the stations of the 
Kursk-Kharkoff or Donetz Railway; from the latter to 
Kalatch, district of Bogucharsk, 59) miles, and some small 
branches, The Riazan-Ural Railway Company has been 
allowed to construct a branch from Bogayavalensk to 
Snosnorky village. The Eupatoria Railway Company will 
construct a branch from Biyk-Onlar station of the Lozoro- 
Sebastopol Railway to Eupatoria with a branch to that port. 
The Vladikavkaz Railway Company has been empowered to 
construct a branch from the Kavkazki station to Stavropol, a 
distance of 844. miles. The commission sitting at St. Peters- 
burg to decide which of the many northern railways should 





be carried into execution has apparently resolved on the con. 
tinuation to Archangel of the existing Moscow-Vologda ling 
The proposal does not meet with general approval among the 
merchants of Archangel, who fear that such a railway would 
rather datract from than add to the trade of the port by 
carrying southward goods hitherto shipped vid Archange) 
They would have much preferred a railway from Kazan 
on the Volga to Kotlass at the junction of the Vyehegda 
and Northern Dwina. Various other routes, Finnish ang 
Russian, have been considered, but political motives have 
operated against a line through Finland. It is proposeg 
that the present line from Moscow to Vologda shall be 
pushed on 550 miles further to Archangel, and completed jp 
three years. There will not be any passenger traffic, and 
it is only from goods traffic that success can be hoped for 
which from the point of view of Archangel business men it 
may transport the wrong way. But in any case it will serve 
its purpose if it supplies the half-famished North with cheaper 
grain and brings the vast fish and seal supplies of the Polar 
Seas within the reach of the Midland districts, besides in 
general developing the revenues of all the surrounding 
neighbourhood. The State Railways of Finland produced an 
income exceeding by over £50,000 that of 1892. The con. 
struction of the Karelian Line has been continued through. 
out the year, reaching a station called Kourila, 464 miles 
from Joensuu. The Bjérneborg-Tammerfors line has con. 
tinued, and will soon be completed. The following table 
shows the result of the most important Russian railways for 
1893 :— 

Percentage of 
difference as 
compared 
£ with 1892, 
MOR gs es inate ee 
Ce nk sc ce we oe cs FORD cw cc tt ce OS 
Libau-Rumpy, Romny Section | BBR ck ee te ee ERD 
a Krinkov Branch f ee cs, se be vs, Soe 
Warsaw ierespol ACF aare ° ee - = 2 

Ural : 


Gross receipts 
per mile, 
State Railways. j 


Trans-Caucasus. . 


Rares 65 

Baskunchak - 249 
Polessie 
Muron.. .. 
Pskov-Riga _ 
Ramara-Ziotoust 

Private Railways. 

age aise 

Tsarskoe Selo 
Warsaw Vienna .. 
Moscow-Kazan .. .. 
Yaroslav-Kostroma .. 
Riga-Dviosk. .. 
Dvinsk-Vitebsk.. 
Orel-Griazi. . 
rae 
Riga Bolderaa .. .. 
Ivangorod-Dombrovo 
Yaroslav-Valogda 


3588 
3501 
3434 
1834 
1644 
1575 
1466 
1338 
1159 
ee 
GIO 2. oe oe oe + 285 

A part of the Ussuri section of the Siberian line, Vladi- 
vostock to Gravskaya Pristan has been opened, and the 
whole will be completed sooner than was expected. The 
work is being pushed forward, and to accelerate its comple- 
tion, convict labour will be employed on the central 


portion. 








ANOTHER NUT-LOCK. 


THe annexed illustration shows a new arrangement 
of a lock-nut, designed by 
H. Downing, in section. 
It consists in shaping the 
end A of the bolt B to a 
hexagon, and providing a 
cap C, with a correspond. 
ing hole H, to fit over the 
end A, and with a recess 
to receive the nut N, which 
is of corresponding shape ; 
an ordinary washer may be 
used under the nut, When 
the position of the bolt is 
reversed and the nut is 
underneath, a hole is drilled 
through the end and a split 
cotter is passed through. 
This nut-lock has, we are 
informed, been put into 
practical use for propeller- 
shaft couplings, the gland 
bolts of steam hammers, 
and for the caps of pedestals 
in rolling mills subject to great vibration, and has given every 
satisfaction 




















Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fieet Engineers—Alfred 
Palmer to the Camperdown, Charles Dawe to the Warspite, James 
D. Nicholeon to the Majestic, and James Moysey to the Boadicea. 
Engineer E. W. Rodet to the Hart. Assistant Engineers— 
Charles F, Jordan to the Melampus, and Henry Evans to the 
Rainbow. 

THE Evston-ROAD ExPLosions.—The report of Major P. Cardew 
on the two explosions which occurred in the electric light conduits 
in the Euston-road on December 29th, expresses the opinion that 
the explosions were caused by the firing of a mixture of coal-g,s 
and air by an electric spark, and he accounts for the presence of 
the coal-gas by leakage from the mains of the Gas Light and Coke 
Company at one or more points in the vicinity of the electric light 
conduits; percolation of the escaped gas along the lines of gas 
and electric mains, which are parallel and in close proximity, where 
the soil has been frequently disturbed, and entry into the electric 
conduits and boxes wherever small openings may exist, which from 
the construction and materials used will, he says, certainly be the 
case at many points. Major Cardew thinks it probable that since 
the general adoption of wood pavement and other forms of pave- 
ment which prevent the escape of gas from the ‘soil 
directly into the open air, the danger of its percolating into 
underground chambers has been materially increased. The means 
provided by the vestry for the immediate escape of any gas from 
their conduits are, in his opinion, totally inadequate. The occur- 
rence of an electric spark was, he thinks, probably a result of the 
formation of salt incrustation on the insulators, This would act to 
some extent as a conductor, and if a piece broke away a sm2'l 
spark would very likely be caused. He is of opinion that the 
vestry should immediately provide a thorough system of ventila- 
tion or means for the immediate escape of gas from their conduits 
and street boxes, should reduce the empty space available fur 
accumulation of gas in their street boxes as far as possible, a.d 
should carefully guard against the dangerous formation of an in- 
crustation of salts on the insulators of the negative main by 
frequent inspection and by protecting these insulators against dny 
from the condensation of moisture on the iron lids of the street 
boxes, 
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ENGINES, LAKE STEAMER NORTHWEST 


QUADRUPLE EXPANSION 


(or description see pay 114 
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THE FLOATING OF H.M.S. MAJESTIC. 


Tue floating out of H.M.S. Majestic was accomplished 
under the auspices of royalty at Portsmouth upon the 31st of 
January last, the naming ceremony being performed by 


the Princess Louise, Marchioness of Lorne, who was accom- | 


pavied by Princess Henry of Battenberg. 

We have already given in the columns of THE ENGINEER 
drawings and a description of this vessel, as well as that of 
her sistership, the Magnificent, they being the first pair out 
of @ group of seven battleships in course of construction at 
the present moment ; a few more particulars regarding them 
which have been subsequently obtained may not, however, 
be uninteresting. és 

The following comparative table gives the main features of 
the new battleships, compared with those of the Anson, the 
Royal Sovereign, and the French vessel Charlemagne now 
being built :— 


Particulars. Majestic. 


Length, feet .. 

Beam, feet 

Draught, feet .. 

Displacement, tons 

Freeboard, fect 

Indicated horse-power. . 

Speed, knots .. eee 
j at designed load.. 
_ {total capacity .. 
{ Main 

| auxiliary 


220 
75 
274 

15 000 
213 
12,000 
17°5 

900 

Coals, sa 
1850 


Armament * 12 6in. Q F. 


1500 tons 
27ft. 


Total weight of armament and ammunition 

Height of centre line of heavy guns above water 

Length of vertical armour .. 

Weight of armour and armoured deck .. in 

Weight of projectiles thrown in , on either beam .. 
four minutes .. Laxtally, fore or aft 


30,000 Ib. 
12 000 Ib. 


4 50-ton guns 


‘ i 16 12-pounder Q.F. 
\ 12 8-pounder Q F. 


250ft. 
(including citadel) 
4200 tons 


COMMITTEE ON LIGHT RAILWAYS. 


In our last impression we published the Report of the 
Committee on Light Railways, and mentioned a Minority 
Report, for which we had not then space. Two of the 
signatures given to this Minority Report or Memorandum 
were withheld from the general Report, because of its 
inadequacy. Subsequently, however, the substance of 
this Memoranduin, which had been prepared by Mr. 
Sellon, was added as an appendix to the main Keport, 
those who prepared and signed it also signing the main 
Report, including Mr. Sellon and Mr. Carruthers-Wain, 
whose names were not given as printed in our last 
impression. We now publish this Memorandum signed 
by W. J. Carruthers-Wain, Stephen Sellon, Albert K. 
Rollit, and following it will be found the appendix as 
signed by the above and several others. 


Royal Sovere'gn. Anson. Charlemagne 


885 
66ft Tin. 
2oft. 10in. 





880 
€S}j 
28 

10,650 
10| 
11 060 
16°38 

900 


330 
4a 
274 
14,200 
19} 
13,000 
17°5 
$00 
1400 
4 67-ton guns 
10 6in. Q.F. 

16 6-pounder Q F. 
12 8-pounder Q I’. 
1410 tons 
28ft. 
250ft. 


14 (00 
18 
680 
1100 


4 1l)}in. guns 

10 5tin. Q F. 
6 4in. Q F. 

86 smaller Q.F, 


Not known 
20ft. 
Entire length of ship 


6 6in. B.L 
12 6-pounder Q F. 
10 2 pounder Q F. 
1070 tons 
19}ft. 
150ft. 


4 67-ton guns 


Not known 
20,000 Ib. 
14,600 Ib. 


3130 tons 
20,000 Ib 
8,000 Ib. 


4550 tons 
27,000 Ib. 
12,800 Ib. 


* Exclusive of machine guns. 


It will be observed that the advance upon vessels of the 
Admiral class has been very striking. The Anson carries a 
total weight of 1070 tons of armamentand ammunition. This 
has been developed into 1500 tons in the Majestic, although 
the dimensions of the main armament have been consider- 
ably reduced. It is, therefore, principally in the unit of 
ammunition carried that the great superiority obtains. 
Viewed in the light of recent engagements between the 
Chinese and Japanese war vessels, the importance of this 
improved element will be rendered very clear. Again, the 
freeboard has risen from 10}ft. to nearly 22ft., and the gun- 
command from about 20ft. to 27ft., whilst the total bunker 
capacity for coal has jumped from 900 tons to 1850. 

An important stride has also been made in the development 
of weight of metal thrown by the guns in a given time. We 
are aware that, in the opinion of some naval officers of great 
experience, it is thought that the reduction in calibre of the 
four heavy guns in the main armament may act detri- 
mentally upon the crushing power of the blow delivered. 
This is, of course, possible, but the fact remains that, with 
lighter and handier weapons, a greater weight of metal can 
be thrown in a given space of time, for the reason that a 
larger number of guns can be carried, and more rapidly 
worked, on the same displacement. Our table shows that 
the weight of projectiles delivered from one broadside in four 
minutes has increased from 20,0001b. in the Anson to 30,000 1b. 
in the Majestic. It will also be noticed that the French 
battleship Charlemagne has only the same broadside power as 
the Admiral class, although it must be admitted that in axial 
fire power she is ahead even of the Majestic. Whether, how- 
ever, this axial fire power in the French war vessel has not 
been obtained at a sacrifice of the security of the vessel’s 
upper works, when the gunsare in action, is a moot question. 
A battleship cannot well be turned into a pocket knife, yet 
that appears to have been the idea of the French naval con- 
structors in the design of the Charlemagne. It is true that 
the guns can be folded into recesses in the upper works, and 
can by this means be fired axially; but the safety of the 
continguous works is quite another question. 

We omitted to mention in a former paper the excellent 
arrangements made for ammunition supply in the Majestic. 
This is supplied, save to the 12-pounder gun positions, 
through passages and trunks which are all either constructed 
of armour or are under protection. Beneath each gun 
position is an independent armoured trunk, so that accidents 
from shells bursting between decks would be minimised in 
number and effects. The new ships will be fitted with two | 
masis, with two fighting tops upon each. Each top will carry 
three 3-pounder quick-fire guns, with the necessary magazines | 
and equipments. The main mast will be fitted with a steel 
derrick 56ft. long, for lifting the heavy boats into their 
positions on the skid beams over the upper deck. Each mast 
will also carry on a platform at its head a powerful electric 
light for signalling and searching purposes. The comple- | 
ment of boats is eighteen, four of which are steamboats, and | 
will be capable of acting independently of the ship for | 
ing ar of torpedo attack, and four of the lighter boats will 

carried on davits of special construction, which will 
enable them to be lowered at a moment’s notice. The main 
and auxiliary condensers are formed of brass throughout, 
and possess a cooling surface of 13,500 square feet and 1800 
square feet respectively. 

It is possible that our readers may be led away by a con- 
sideration of the relative features of the Majestic and Charle- 
magne to the impression that the 25ft. of freeboard, the 
29ft. of gun command, the 14,600 Ib. of axially directed | 
fire, and the complete armour belt found upon the 
last-named vessel are a reproach to the naval construc- 
tive department of our Admiralty. If upon the comparatively 
smail displacement of 11,000 tons the constructive genius 
of France has really produced a trustworthy and stable 
battleship, possessing high speed, a steady gun platform, an 
ample supply of ammunition, a good coal bunker capacity, 
and all the valuable characteristics which we have noted 
above, we should be inclined to admit that this must be the 
case. But after our experience in regard to the Hoche, 
Magenta, Brennus, and Dupuy-de-Léme, we are disposed to 
cast a doubtful glance upon many, of-the so-called improve. | 
sae which are said to be observable in the battleships of 

rance. 


MEMORANDUM. 

We regret we are unable to sign the report, and beg to give our 
views upon the questions submitted to the Conference, 

(1) The Committee considered closely the present law as well 
as the Board of Trade and local regulations concerning tramways 
of the first magnitude, such evidence having occupied the atten- 
tion of your Committee for two sittings, and has been the subject 
of constant referencs throughout their deliberations, 

(2) To relieve the congested districts ; to afford communication 
between urban and suburban districts, and also to provide facilities 
for the transit of passengers and goods from and to the great 
cities, large extensions of the existing tramway systems would be 
most advantageous and naturally would not necessitate the 
purchase of valuable land, either for terminal stations, or for 
carrying the lines through towns, and would, in addition, get rid of 
terminal charges, and the construction of tho most costly works of 
a railway, viz., tunnels, cuttings, embankments, viaducts or bridges, 
stations, and expensive signalling and interlocking apparatus. In 
many cases such lines could be made at the sides of the roads, or 
on the waste land at the sides, thus avoiding any extensive inter- 
ference with the public highways. 

(3) It is to be regretted that the railway companies do not 


+4. 


appear to have seen their way to have made any serious Pp 


———— 


that claims both as to opposition and compensation should not 
prevent a Bill or Order being considered on its merits, and if the 
proposed line is shown to be of public utility, the opposition of 
such frontager or frontagers should be overruled, 

(7) The Committee considered the question of acquiring lang } 
oe powers, and we recommend that the principle adopted 
by the Local Government Act of 1894, in regard to the compulsory 
acquisition of lands for certain purposes, should be extended go a 
to enable local authorities to purchase lands necessary for proposed 
lines, 

We consider that it is contrary to the public interest to grant 
without the closest inquiry, any powers for the compulsory acquis. 
tion of land by any railway, tramroad, or tramway company 
which is desirous of obtaining powers for the conveyance of gocds, 
and not of passengers. . 

(8) The Committee have had abundant evidence to convineg 
them that, except in insolated cases, it would be impossible, under 
existing conditions, to obtain from the public the financial support 
necessary to enable light railways, tramroads, or tramways to be 
economically constructed, and we feel, therefore, that havin 
regard to the terms of the reference and to the speech of the 
President of the Board of Trade at the recent Conference, it js 
our duty to state our opinion that, following the precedents jy 
Belgium and other countries, that the County Councils and other 
local authorities should be empowered to subscribe or guarantee 
capital, or interest on capital, for this purpose, 

The Memorandum as abridged and received as an 
appendix is as follows. It will be seen that it differs jn 
essentials from the main Report :— 

Whilst concurring in much that is in the Report, we express our 
regret that its recommendations are not more precise and Epecitic, 
and we respectfully record our opinion that no legislation can be 
effective in securing the construction of light railways and tram. 
roads and tramways to any suflicient extent unless it provides— 

(1) A simple method of procedure by which schemes, after being 
examined and approved by County Councils, may be sanctioned by 
certificate or licence of the Board of Trade. 

(2) A rey 4 and simple provision for the compulsory acquirement 
of necessary land. 

(3) That no deposit shall be required until the lines have been 
authorised and notice has been given to the County Council that 
the work of construction is about to commence. 

(4) That the opposition of owners and frontagers shall not pre. 
vent the examination of any scheme by the Vounty Councils or the 
Board of Trade on the merits, 

(5) That optional powers be given to County Councils to construct 
or to aid in the construction. 

The foregoing Memorandum was signed by 8, Storey, Carruthers. 
Wain, Stephen Sellon. R. Melvill Beachcroft, A. C. Humpbhreys- 
Owen, Albert K. Rollit, F. A. Channing. 








SOCIETY OF ENGINEERS. 

THE first ordinary meeting of the Society of Engineers for the 
sresent year was hell on Monday evening, lebruary 4th, at the 
Vestminster Palace Hotel, Westminster. Mr, George A, Goodwin, 
the President for 1894, occupied the chair, and presented the 
premiums awarded for papers read during that year, viz.:—The 
President's gold medal to Mr. T, W. Baker, for his paper on 
the ‘‘ Utilisation of Town Refuse for (:enerating Steam ;’ the 
‘‘Bessemer Premium” to Mr. Ed, C. de Segundo, for his paper 
on ‘“‘ Power Distribution by Electricity, Water, and Gas: the 
‘* Rawlinson Premium” to Mr. R. Nelson Boyd, for his paper 
on “A Deep Boring near Friestadt, Austria, by the Canadian 
System ;” and a ‘‘Society’s Premium” to Mr, H. B, Ransom, for 
bis paper on ‘‘ The Principles and Practice of Hydro-extraction.” 

Mr. Goodwin introduced the President for the present year, 
Mr. William George Peirce, to the meeting, and retired from the 
chair, receiving a hearty and unanimous vote of thanks for his 
services during the past year. 

After thanking the members for having elected him to the chair, 
the President noticed the papers read and the works visited by tle 





to construct light railways as feeder lines. Had they so desired, 
special powers might have been obtained for the purpose without 
regard to the Light Railways Facilities Act, 1864, especially after 
the adoption by the Standing Orders Committee of the word ‘‘ tram- 
road,” a distinction made to enable light railways to be constructed 
under the Tramways Act with no statutory regulations as regards 
speed or working unless they are laid on the public highways, in 
which case modified regulations under the Tramways Act apply. 
Parliamentary sanction has been given for the construction of 
several miles of this class of line, and they would have been made 
if the projectors had been possessed of the same advantages which 
railway companies have when promoting extensions of their own 
systems, 

It is not generally understood that tramroads are entitled to 
the benefits of the Railway and Canal Traffic Acts, and can there- 
fore insist on having working agreements with the neighbouring 
railways as if the tramroads were railways. 

We consider that the lack of progress in the construction of 
tramroads or light railways as foodess has been due to the want 
of more generous treatment by railway companies, and as an 
example we refer to the Southwold case. It appears to us that 


| such treatment would not have been detrimental to the interests 


of the railway companies, 

(4) We think that the statement in the report as to the lack of 
progress, and the impediments to the construction and restrictions 
on working, does not sufficiently represent the actual facts, as it is 
well known that obstacles to the construction of tramroads and 
tramways have been unnecessarily interposed by the local 
authorities and the Board of Trade, notwithstanding that either of 


| these bodies have the power to modify or relax many of their 


requirements, 

e recommend that the Board of Trade should have full power 
to modify or dispense with any of the existing restrictions on the 
construction and working of tramways. 

The absence of progress in this country is best illustrated by 
showing the mileage of secondary railways alone, not includin 
tramways open for traffic in the following countries, from officia 
information given to the Committee :— 

Miles, 
2250 
2300 
1620 
1250 


1893 
1892 
1892 
1890 


France 
Hungary .. 
Germany .. 
Italy .. .. 
Belgium .. 1893 770 
Netherlands . - 1894 160 
(5) With regard to the expenses of promotion, we recommend 


| that where County Councils are themselves promoters of light 


railways, tramroads, or tramways, no deposit should be necessary, 
and that where independent promoters seek to obtain similar 


| powers, no deposit should be payable until the lines have been 
| authorised and the work of construction about to be commenced, 


in which case a deposit should be made to the local authority ; 
such deposit being returnable with interest yo rdta, on the comple- 
tion of each section of line as may be agreed. 

With a view to reducing the cost of promotion, we recommend 
that instead of the present mode of procedure it is desirable that 
Parliament should authorise the Board of Trade to sanction the 
construction of light railways, tramroads, or tramways, which are 
approved by the County Council concerned, and in cases where 
several County Councils are interested, the Board of Trade, after 


| holding a local inquiry, should have power to overrule the objec- 


tions of the minority. 

(6) As under the present standing orders affecting tramroads and 
tramways, one frontager has prevented Bills being considered on 
their merits, we recommend in all cases of opposition by frontagers, 


-engineer, unless it was combined with knowledge gained in 
to sk 





Society during the past year, and pointed out the present satiz- 
factory position of the Society, both numerically and financially, 
He then referred to the progress of electrical traction as evidenced 
by the City and South London Railway and the Liverpool overhead 
line, the successful working of which, he said, had paved the way 
for the Waterloo and City electric line, of which he gave particulars. 
Inland Navigation was then touched upon in connection with the 
conference in Belgium. The President observed that the great 
question was, whether canals should be placed in competition with 
railwaye, and so assist the agriculturist. The difficulty was, that 
the canals, for the most part, belonged to the railway companies. 
After referring to the opening of the new lock and weir at Richmond, 
and its satisfactory results, and the opening of the Manchester Ship 
Canal and the Tower Bridge, the President gave some particulars of 
the Blackwall Tunnel now in course of construction, This important 
public work is being constructed by a combination of methods which 
unite the use of the shield, cast iron segments, and compressed air. 
It will consist of 3083ft. of cast iron lining ; 1382ft. of cut-and- 
cover in brickwork and concrete, and 1735ft. of open approaches, 
giving a total length of 6200ft. from entrance to entrance. Up to 
the 2nd of January last 722ft. 6in. of tunnel under the river had 
been completed. 

The President then went on to deal with the question of water 
supply. As a waterworks engineer, he treated this subject at somo 
eg He observed that Liverpool had now an excellent supply, 
and Birmingham had commenced works for supplementing her 
present supply by a gravitation scheme, whilst Edinburgh was 
contemplating asimilar undertaking. Referring to the water famine 
at Leicester, he observed that the water storage there was too 
limited for the growing requirements of the town, and an additional 
storage reservoir was in course of construction. Asa matter of fact, 
water engineers must generally look to meeting future requirements, 
so as to avoid possible water famines in our great and growing towns, 
That was now being done in the metropolis, where the daily water 
consumption in 1891 was 182,456,905 gallons. According to the 
report of the Royal Commission which had just completed its 
labours, the estimated daily consumption in 1931 would be 
294,000,000 gallons. To meet the growing requirements, the 
metropolitan water companies are constantly increasing their 
sources of supply. Those taking the bulk of their water from the 
Thames and Lea are opening up the gravel beds overlying the 
London clay. Others have been sinking wells and driving adits in 
the chalk, and the President stated that the various operations were, 
asarule, giving satisfactory results, so that as far as the metropolis 
is oneness would appear to be no fear of a water famine, at 
any rate for some time to come, After ‘giving some interesting 
particulars respecting the coal production and consumption of the 
world, the President concluded his address by a reference to tech- 


nical education, which he said was of no practical value to the young 
e 


h lder 





daily round of the factory and workshops, 
with workmen, 








Mipucrst Water Surriy.—The Midhurst Rural District 
Council have recently had a trial artesian well bored upon high 
ground situated north of the town, and a very successful result 
has attended the boring operations, which have been carried out 
by the hydraulic engineers, Messrs. Le Grand and Sutcliff, of 
London. ‘Near the base of the Hythe Beds a strong spring has 
been struck, which rises to 17ft. above surface, and is now flow- 
ing at the rate of 130,000 gallons per diem at an altitude of fully 
50ft. above the highest house in the town, The water proves to 
be soft and of an excellent quality. 
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RAILWAY MATTERS. 


Tux North Pembrokeshire Railway has been completed 
as far as Letterston, but owing to the heavy fall of snow the open- 
ing has been postponed, 

Sir BENJAMIN Baker will preside at the meeting of 
the Society of Arts on the 13th inst., when a paper will be read 
by Mr. W. M. Acworth on ‘ Light Railways.” 


Ar the half-yearly meeting of the North-Eastern Railway 
to be held to-day, the directors will announce that they have 
elected Sir Joseph Whitwell Pease, Bart., M.P., to the office of 
Chairman. 

Tue widening of the South-Eastern Railway between 
(annon-street bridge and High-street, Borough, has been com- 
pleted, and the new down line thus provided for will be ready in a 
few weeks, 


AccoRDING to the report of the Directors of the North- 
Eastern Railway, the train mileage for the half-year ending 
December 31st, 1894, was 6,610,374 passenger miles, and 7,956,879 
goods and mineral train miles, 


Recent heavy snows have so completely blocked most 
of the railway lines north of Madrid that the capital has been com- 
pletely isolated, so far as letters and newspapers are concerned. 
Monday was the third day that no mail had reached Madrid from 
the north. 


Ar the Leicester borough police-court, the Leicester 
Tramways Company is charged, according to the Leicester Daily 
Post, on nine summonses with causing obstructions by means of 
tramcars on January 3lst, and, further, on nine summonses with 
causing obstructions in the same thoroughfares on February lst. 
The case has been adjourned for a week. 


Recent trials to ascertain the respective merits of 
simple and compound locomotives, carried out by the Royal 
German Railroad Commission—the simple engine having cylinders 
430mm. in diameter and the compound engine having cylinders 
440mm. and 660mm. in diameter, both engines being alike in 
other respects—showed that the compound locomotive gave 
superior economy only when its epeed exceeded twenty-five miles 
yer hour, the economy increasing as the speed increased ; while 

low a speed of twenty-five miles per hour the result was in 
favour of the simple engine. 


Wz have received from the Street Railway Publishing 
Company, New York, a small pamphlet illustrative and descriptive 
of the Hobart Electric Street Railway, Tasmania. The line 
appears to have been from the first a great success, and may be 
taken as a fair specimen of what can be made of the electrical 
street railway when unopposed by obstructive municipal func- 
tionaries, The whole of the plant is of English construction, and 
includes Willan’s central valve steam engines, locomotive boilers, 
and Siemens dynamos, and Siemens motors on the cars, two to 
each car, and each capable of working the car. 


Tuer quantities of steel rails received on behalf of the 
leading French railway companies during 1894 are as follows, by 
the Comité des Forges :—Est, 28 316 tons; Etat, 6910; Midi, 
12,316; Nord, 18,429; Orléans, 8000; Ouest, 19,517; P. L. M., 
17,121; making a total of 110,609 tons, The following figures 
give the total quantities of steel rails received each year for the 
last a period by the above-named French railways, |as 
tabulated by the above Committee :—1885, 249,416 tons; 1886, 
170,595 ; 1887, 108,898 ; 1888, 93,868 ; 1889, 58,046; 1890, 66,844 ; 
1891, 112,857 ; 1892, 163,840; 1893, 129,338; and 1894, 110,609 
tons, 


DurinG the discussion of the Estimatesin the Australian 
Legislative Assembly, the Premier announced that Mr, W.T. Foxlee, 
the engineer-in-chief to the Railway Commissioners for New South 
Wales, had decided not to renew his engagement. Mr. Foxlee, 
who is well-known in England in connection with the London and 
North-Western and other railway companies, has been associated 
with the reorganisation of the permanent way throughout this 
Colony for the past five years, the widening of the suburban and 
other lines, the improvement of grades and curves, and renewing 
the lines generally, together with a considerable reduction in 
working cost. It is understood that Mr. Foxlee intends returning 
to England. 


THE annual railway record published by the German 
Minister of Public Works states that out of all the railroads in 
the world America has 218,8714 miles, which is 31,000 miles more 
than all of the remaining countries combined. All Europe has but 
144,359 miles, and Asia only 23,2194 miles. Africa has 7212) miles, 
and Australia 12,685 miles. The statistics are based on facts 
existing at the end of 1892, All of the railways of the world 
aggregate 406,348} miles in length. Of European nations Germany 
has the greatest mileage, 27,451, with ¥rance second, 24,104, and 
Spain least of all with 6769 miles. For every 10,000 inhabitants in 
the United States there are 25°12 miles of railroad, while in Europe 
the proportion falls to 4:22 miles per 10,000 inhabitants. The 
world’s railways cost an average of £24,000 per mile, The cheapest 
roads are in Australia, where in the western parts the price was as 
low as £4300 per mile. 


A NOVEL use of compressed air has recently been made 
by some Western railroads of the United States. Jets of air dis- 
charged from flexible hose are made to do the work of brooms, 
whisks, and cloths in removing dust and cinders in passenger cars. 
The hose may readily be carried to any part of a car, and is used 
in the same manner as an ordinary hose carrying water. The new 
application has many advantages. In many cases passenger cars 
on reaching the terminals are only allowed to stand a few minutes 
before being again filled with passengers, and it is impossible in 
this time to clean or even dust them thoroughly, This work is 
usually done by women, who hastily brush off the upholstered 
parts and wipe the woodwork, The Scientific American says :—‘' A 
stream of air will effectively remove all dust and dry dirt from 
cloth and even from glass and wood, and it has the additional 
advantage of reaching cracks and crevices which otherwise would 
not be touched. The stream of air is especially effective, it is said, 
in clearing the cars of flies,” 


We regret to have to announce the death of Mr. 
Jokn Lambie, the well-known superintendent of the Caledonian 
Railway Locomotive and Carriage Building Department. Some 
weeks ago the deceased gentleman was laid up at his Glasgow 
home by a severe cold, from which at first no great danger was 
apprehended, The illness, however, developed into pneumonia, 
which terminated fatally on the lst instant. Mr. Lambie, who 
had reached his sixty-first year, was a native of Saltcoats, in Ayr- 
shire, and when thirteen years old he entered the service of the 
old Wishaw and Coltness Railway, his father being traffic super- 
intendent of the line, This railway was many years since absorbed 
in the Caledonian system, and the deceased gentleman continued 
his connection with the leading Scotch railway throughout, 
gedeaty working his way through all stages in the locomotive 
department till he was, four years ago, appointed superintendent 
1n succession to Mr, Hugh Smellie. Though, perhaps, Mr. Lambie 
achieved no very distinctive engineering triumphs, he was a most 
capable superintendent, and his services were highly valued by his 
directors, while at the same time he was regarded with the 
warmest esteem by his subordinates. In recent years he has 
effected great improvements in the passenger carriages, and under 
his direction some of the most powerful locomotives in the kingdom 
have been built. One of his latest works was the designing of the 
Special condensing locomotives for the Glasgow Central Under- 
ground Railway, which are now building in the Cowlairs workshops, 


NOTES AND MEMORANDA. 


Tux Australian colonies have adopted the standard 
zone time, By the new mode of reckoning, Victorian time is 
advanced twenty minutes, thus making Melbourne, Sydney, and 
Brisbane time alike ten hours ahead of Greenwich, while Adelaide 
is nine hours ahead, Perth eight, and Wellington eleven. 


THE exports of manufactured goods from France in 
1894 amounted to 1,625,000,000f., as compared with 1,669,000, 0008. 
in 1893, but the exports of raw materials increased from 743,000,000f. 
to 848,000,000f. The imports of manufactured gcods amounted to 
562,000,000f., against 564,000,000f. in 1893, and those of raw mate- 
rials to 2,301,000,000f., against 2,228,000,000f. 

THE investigations into the recent ‘“ gas-electric ” 
explosion at Rochester revealed that a spark had been playing on 
a brick which had fallen owing to its being displaced by frost, on 
the high-tension terminal and on the iron tube of the low-tension 
main. This, with the assistance of a faulty gas main, had brought 
about an explosion which might not occur again for a thousand 
years. 


From the return of the testings of gas supplied to the 
county of London during the week ending the 2nd inst., we see 
that on thirteen occasions the illuminating power of the gas 
was below the standard of 16-candles, the lowest being that of 
the Hampstead-road supply of the Gas Light and Coke Company 
on the oBth and 29th ult., on which days it was 14°9 and 14°6 
candles respectively. As regards the mean illuminating power, 
all the districts, with the exception of Hampstead-road, are just 
above the standard. 


Some experimental researches on the critical point of 
liquids holding solid substances in solution were recently de- 
scribed in the Comptes Rendus by M. Raoul Pictet. From the 
results obtained, it appears that either solid bodies become gaseous 
and mix with other gases at temperatures below their points of 
fusion and under considerable partial pressures of their own 
vapours, or the solid bodies present are dissolved in droplets 
momentarily formed in many places in the mass of gas above the 
critical temperature of the solvent. In the latter case, a solid 
deposit should be formed on superheating the vapours, This point, 
Nature says, has to be investigated. 


A very active disinfectant is found in formaline, 
which is a solution of formic aldehyde, and one which has the 
additional advantage of exercising buta very feeble influence upon 
the human frame. It has recently been discovered that it may be 
safely applied to the disinfection of books and other articles of a 
small character which might have passed, and in all probability do 
pass, through the hands of those suffering from tuberculosis, 
diphtheria, smallpox, and all the other ills to which flesh is heir. 
The disinfection is accomplished by subjecting the articles for 
some thirty hours, or thereabouts, to the action of aldehyde, 
which has been produced by evaporation from its aqueous solu- 
tion, in a medium maintained at a temperature of about 60 deg. C. 
A moderate quantity of formaline will suffice for the operation. 


At a recent meeting of the Berlin Physical Society Dr. 
Rubens gave an account of experiments carried out on a large 
scale in conjunction with W. and E, Rathenau on telegraphing to 
a distance without wires. They were based, in contra-distinction 
to those of Preece, on the principle of the distribution of currents 
in the conducting earth. On the banks of the Wannsee, near 
Potsdam, two electrodes were sunk in the water at a distance from 
each other of 500 metres, and a current from fifty-five accumu 
lators placed on the bank was sent through them. From each of 
two boats connected by a cable an electrode was immersed in the 
water, and a telephone inserted into the connection. When the 
current from the accumulators on the bank was broken, this pro- 
duced an effect on the telephone audible at a distance of 4°5 kilo- 
metres, Small islands lying between the shore and the boats had 
no influence on the transmission of the signals, 


Tue Jahrbuch, or yearly report, for the Oberbergamts- 
bexirk—superior mine inspection district of—Dortmund, dealing 
with 1894, has just been published, for the second year, by Herr 
J. D. Baedeker, of Essen-an-den-Ruhr. The contents, gathered 
from official sources, have been arranged by Dr. Weidtman, 
Kéniglicher Oberbergrath, of Dortmund. ‘This is the only work 
which gives complete and per information, up to date, of 
all the mines in the above-named district, including the seams 
worked, the output, mechanical progress, capacity of production, 
number of hands employed, statistics as to wages, particulars of 
mine courts and cases, with comprehensive statistics connected 
with extraction and its cost, the representation, capital and finan- 
cial condition, with the market price of shares. The names of 
the official mining engineers, or inspectors, and also of the mine 
surveyors, are given in this edition, which is not only larger but 
more complete than that which preceded it, and also forms a 
directory of the mining companies, the associations for protecting 
mine interests, the poe earn of technical mine managers’ asso- 
ciations, the official provident societies for miners, while also giving 
particulars of the coal and coke syndicates. 


Tue report of M. Castel, Inspector-General of Mines, 
states that the celebrated Creusot works contains 4 coke-fired 
blast furnaces, 38 puddling furnaces, 47 heating furnaces, 
2 Bessemer pits, 7 Siemens-Martin furnaces, 28 heating furnaces 
for steel, 20 steam hammers, 34 roll trains, 5 hydraulic engines of 
260-horse power and 183 steam engines of 15,102-horse power. In 
1891 the works consumed 123,000 tons of coke and 2750 tons of 
coal for smelting the indigenous ores, those of Germany and 
Mazenay, and a certain quantity of Spanish ores, while also using 
185,600 tons of puddle cinder. The out-turn of pig iron, which 
was reduced in 1885 to 55,000 tons, on account of the introduction 
of the hasic process for dephosphorising, rose constantly from 1888 
until, in 1892, it attained the figure of 92,338 tons. The pig 
turned out is almost entirely of the forge variety; and about 
40,000 tons of forge pig in addition, purchased in the Longwy 
district, are worked up at Le Creusot. The number of workmen 
and employ¢és is now nearly 10,000, about 500 being engaged 
about the blast furnaces and nearly 900 at the forge. Compared 
with the total production of pig iron in France, the output of 
Le Creusot is 6 per cent., of finished iron 8°5 per cent., and that of 
finished steel 10°3 per cent. 


Tue following figures give some idea of the strength of 
the Metropolitan Fire Brigade. There are 57 land fire engine 
stations, 4 floating or river stations, 56 hose cart stations, 7 hose and 
ladder truck stations, 200 fire escape stations, 9 steam fire engines 
on barges, 51 land steam fire engines, 78 6in. manual fire engines, 
17 under 6in, manual fire engines, 1 hose tender and escape, 9 hose 
and ladder trucks, 116 hose carts and reels, 35 miles of hose, 8 
steam tugs, 13 barges, 12 skiffs, 225 fire escapes, 7 long fire 
ladders, 9 ladder vans, 2 trucks with ladders, 2 trolleys for engines, 
12 hose and coal vans, 6 traps for visiting, 1 stores van, 5 wagons 
for street duties, 10 street stations, 148 watch boxes, 791 firemen 
—inclading chief officer, second officer, superintendents, and all 
ranks, being one man short—20 men under instruction, 16 pilots, 
75 coachmen, 137 horses, 81 telephone lines between fire stations, 
57 alarm circuits round fire stations, with 565 call points, 20 tele- 
phones to police stations, 1 telegraph to public and other buildings, 
81 telephones to public and other buildings, 7 bell-ringing fire 
alarms to public and other buildings, and 1 speaking tube to public 
and other buildings. The number of firemen employed on the 
several watches at the stations and with the various appliances of 
the brigade distributed throughout the eo) is at present 
111 by day and 359 by night, making a total of 470 in every 
twenty-four hours, The average number of men available for 
general work at fires by night is 360. The number of accidents to 
members of the brigade recorded during 1894 was 115, but none of 





these were fatal. 





MISCELLANEA. 


Tue first of a series of lectures by Mr. A. P. Trotter to 
the pupils and staff of Messrs, Crompton and Co,, was given at 
—— on Monday last. The subject was ‘‘ Accuracies and 
Errors. 


Mr. W. Kaye Parry, M.A., has been appointed by the 
Board of Trinity College University, examiner in practical sanitary 
oe for the qualification of state medicine in the University 
of Dublin, 


On the 27th January, M. De La Tournerie, Inspector- 
General of Ponts et Chaussées, France, and former president of the 
Superior Council of that body, left Bordeaux for Panama with 
the general manager of the new Panama Company, the object of 
the journey being to ascertain exactly the state of the works and 
check the correctness of the reports and estimates. M. De La 
Tournerie has undertaken this journey, although he is now seventy 
years of age. 


Erexr Bills of the London County Council for the 
acquisition of the undertakings of the water companies recently 
came before Mr. Campion, the Examiner on Standing Orders at 
the House of Commons. Official intimation having been received 
that after the decisions of the Examiner on the Chelsea Bill the 
memorials against the other Bis would not be proceeded with, 
the Examiner certified that the Standing Orders in each case had 
been complied with, 


Tue new dock to be constructed at Port Talbot will 
materially assist the exportation of coal from the western portion 
of the South Wales coalfield. Some convenience of this kind has 
long been a pressing want in this locality—where there are 
collieries yielding an output of from 2,000,000 to 3,000,000 tons 
perannum. A railway is to be madein connection. The engineers 
to the undertaking are Messrs. James A. M‘Connochie, P. W. 
Meik, and T. Forster Brown, the contractors being Messrs. 8. 
Pearson and Son, of Westminster. 


As the result of the officially directed works in the 
Karwin Colliery, Silesia—the scene of the late fire-damp explosion 
—which were carried out under the greatest difficulties, the Mine- 
authority (Bergbehirdliche) Commission has decided that there is 
nothing to prevent work being resumed in the deep levels of the 
Franziska-Schacht. The most stringent precautionary measures 
have, however, been prescribed for the resumption of working, so 
as, if possible, to avoid a repetition of the disaster. In the 
Western district, officially directed works were begun in the Karl 
shaft on the 17th December, 


Tue Elihu Thomson electrical energy meter having 
obtained at the meter competition organised by the City of Paris a 
first prize of 5000f., Professor Elihu Thomson devoted this sum to 
facilitate the study of certain theoretical questions of great interest, 
and a committee of French scientists was appointed to examine 
and report upon the dissertations sent in. The prize has just been 
awarded to an American scientist, Dr. A. Webster, but on account 
of another paper being of almost equal merit, Professor Elihu 
Thomson and others have contributed to and offered an equal sum 
of 5000f. for the latter paper, the authors of which are Professor 
Oliver Lodge, F.R.S., of Liverpool, and Mr. R, T. Glazabrook, 
F.R.S., of Cambridge. 


Art the annual meeting of the Plymouth Chamber of 
Commerce, the Earl of Morley, in referring to the subject of 
electrical communication with lighthouses and lightships from the 
shore, said that the matter was a very important one, and he 
trusted that the Treasury and the Board of Trade might put their 
heads together and bring about a more rapid development of the 
telegraphic system between the shore and the lightships and 
lighthouses. The experience at Eddystone last year, when the 
Dunottar Castle went aground, was, no doubt, a remarkable one, 
but it brought vividly before them the dangers which great ships 
ran on account of the rocks around our shores, and the great value 
= immediate communication with the shore would be in saving 

e. 


As a means of preventing the frequent floods in the 
low-lying part of Somersetshire it is pro by Mr. W. 0. E. 
Meade-King, M.I.C.E., that Taunton should be connected with 
Bridgwater by a ship canal, in order both to facilitate the draining 
of flood water, which the existing rivers, the Parret and the Tone, 
are unable to do, and to furnish the town of Taunton itself with 
aport. Of the great advantage of the latter not only to the town 
but to the surrounding district there can be nodoubt. With 
regard to the former, figures are quoted and the financial aspect 
of the scheme minutely gone into. It is obvious that Somerset- 
shire at present suffers a great deal from an insufficiency of drain- 
age, and therefore any scheme to supply the want should 
be carefully considered, and not passed over, as is often done 
now-a-days by those who should know better, simply becauss it is 
something new. 


Tue first sod of the Uppermill sewage outfall works 
was cut on Thursday, the 31st ult., by the chairman of the late 
Local Board, Mr. J. Taylor Bradbury, in the presence of a number 
of visitors. At the conclusion of the ceremony Mr. T. J. Wild, 
J.P., the chairman of the Uppermill Urban Sanitary Authority, 
spoke of the importance of the work that day inaugurated. The 
scheme prepared by Mr. T. S. McCallum, C.E , Manchester, pro- 
vides for the sewering of the district and for sewage disposal 
works. The process of the International Sewage Purification Com- 
pany, precipitation by ferozone and filtration through polarite, is 
the one adopted. The engineer has provided circular tanks with 
the improved arrangements for sludge removal. The contract has 
been let to Messrs. H. Fotherby and Son, Burnley, who will pro- 
ceed with the work forthwith. 


A Locat GovERNMENT Boarb inquiry was held on the 
29th ult. at the Caversham Court, by Mr. Frederick Herbert 
Tulloch, M. Inst. C.E., one of the inspectors of the Board, re- 
specting an application by the Caversham Urban District Council 
to borrow £23,300 for works of sewerage and sewage disposal. Mr. 
C. Nicholson Lailey, of Westminster, the Board's engineer, ex- 
plained it was a scheme of collection, precipitation, and filtration, 
the precipitation by ferozone and the filtration through polarite 
beds. Provision was made for treating 200,000 gallons of sewage 
per day. Tke inspector stated that as the Urban District 
Councillors were adopting # very good system, they should see 
that the works were properly looked after. Great interest was 
manifested in the proceedings, there being a large attendance at 
the inquiry, and some opposition to the proposed site on the 
ground that a portion of it was liable to be flooded. 


Tue death, on the 19th ult., is announced of Mr. 
Thomas Bird, manager of the General Electrolytic Company’s 
works, Farnworth, after a few days’ illness, at his residence, 
Cressington. He was a native of Penrith, in Cumberland, and 
was educated at Hawkshead Grammar School. He studied engi- 
neering as an articled pupil at the Lowea Engineering Works, and 
afterwards entered the drawing office of Messrs, John Jones and 
Sons, marine engineers, Liverpool. Hence he was engaged by Mr. 
James Hargreaves to conduct a long series of experiments on heat 
motors, During these experiments he interested himself in the 
study of chemistry and physics, His mathematical knowledge 
and mauipulative skill now became available in the electro-chemical 
researches which for the last five years have been conducted by 
him and Mr, James Hargreaves, and which, amongst other things, 
have resulted in the discovery that by the use of unsubmerged 
electrodes and diaphragms practically pure chemical products can 
be obtained, a result which only a short time ago was declared by 
the best authorities to be absolutely impossible, 
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STEAMER NORTHWEST. 











PASSENGER STEAMER NORTHWEST FOR THE 
GREAT LAKES. 


Tue number and size of the steamers on the “Great 
Lakes” of the United States, and the extent of the passenger 
and freight traffic thereon, are probably little understood in 
this country, and we illustrate this week the machinery of 
the first of two large steamers recently built for fast passenger 
service between Buffalo, N.Y., and Duluth, Minn., a distance 
of some 1100 miles. The run is expected to be made in sixty 
hours, with stops at Cleveland, Detroit, and Sault Sainte 
Marie. The schedule is as follows :— 


Westbound, 

Tuesdays 9.0 pm. 

Wednesdays 5.0 p.m. 
* 80am. 
20 p.m. 
1 3.0 p.m. 
Thursdays 12.0 noon 
Fridays 8.0 am. 


Leave Buffalo 
Arrive Cleveland 
Leave Cleveland > ae. oe 
RENEE <0 cc. Se eee Oe 29 
Leave Detroit .. .. .. 
Leave Sault Sainte Marie 
Arrive Duluth .. a te, oe 00 
Eastbound, 
Leave Duluth .. .. .. Fridays 1.0 p.m. 
Leave Sault Sainte_Marie Saturdays 12.0 noon 
Barge: Detsols...- ce 0s Se te Sundays 10.0a.m. 
Fae a ee 2 11.0 a.m, 
MENTO CINTNOME. 2. ce 6s se ve ” 50 p.m. 
Leave Cleveland ° - 80 p.m. 
Arrive Buffalo .. ee ke Mondays 60am, 

These ships were built and engined at Cleveland, on Lake 
Erie, for the Northern Steamship Company, running in con- 
nection with the transcontinental train service of the Great 
Northern Railway from Duluth, Minn., to Seattle, Wash., 
2000 miles. The first of these ships is the Northwest, which 
made her first trip in June, and the second, now nearly 
finished, will be the Northland. It will be seen by the accom- 
panying view that the style of construction very closely 
resembles that of an ocean liner, and the interior is fitted up 
in the elaborate and luxurious style characteristic of the first- 
class steamers on the American coast and inland waters. The 
hull is painted white. 

The general dimensions are as follows :—Length over all, 
383ft.; length between perpendiculars, 360ft.; moulded beam, 
44ft.; depth, 26ft.; depth to spar deck, 34ft. 6in.; tonnage, 
5500 tons. The ship has been built under special survey, in 
order to obtain the highest classification in the United States 
standard rules. The hull is built of mild steel, is divided 
into water-tight compartments, and has an inner bottom ex- 
tending from the collision bulkhead forward to the afterpeak 
bulkhead. The construction throughout has been planned 
and carried out with the view of making the vessel not only 
the most modern and luxurious, but also the strongest and 
safest on the lakes. In the design of the hull there isa novel 
departure from the system generally used for high speed 
twin-screw steamers, for, instead of carrying the after-lengths 
of the shafts through the ship’s sides, with the outboard ends 
supported by stern brackets, the hull in this case has been 
conssructed around the shafts as in Teutonic and Majestic 
Atlantic steamers. in such a way as to give not only 
great strength to the after-body of the vessel, but also to 
form as little resistance as possible, and allow the water 
to pars freely to the screens. In regard to the great 


strength of construction of the hull, it may be noted that | 


the Great Lakes are at certain seasons subject to sudden 
storms as violent as those of the Atlantic, causing many 
terrible wrecks of steamers and sailing ships. 


The vessel is fitted with two vertical quadruple expansion | 


engines of 3500-horse power each. The sizes of the cylinders 


are 25in. diameter for the high-pressure, 36in. for the first | 


intermediate, 51}in. for the second intermediate, and 74in. 
for the low-pressure ; all with a strokeof42in. The Joy valve 


gear is used, and piston valves are used on all the cylinders; | 


one for the high-pressure, two for the first intermediate, 


two for the second intermediate, and two for the low-pressure, | 
The propellers are | 
four-bladed, sectional, 13ft. diameter and 18ft. pitch. The | 
blades are of cast iron, and have an expanded pitch. The | 
screws are right and left, and fitted to the tail shaft with a | 


arranged outboard on the working side. 


taper key and nut. 


The engines, when running at 120 revolutions per minute, 


will indicate 3500-horse power each, and with a total of 
7000-horse power, the vessel is expected to make an average 
speed of over twenty statute miles per hour. Thereare twenty- 
eight boilers on the Belleville patent water-tube system, 
aggregating 8400-horse power. Their nominal evaporative 
efficiency will give the main engines 7000-horse power, and 
to the auxiliary engines 500-horse power more, with natural 
draught. There are two batteries of ten boilers and one of 
eight boilers, each battery having its own smoke-stack or 
funnel, and its own forced-draught plant. The boilers are 
placed back to back over the keel, with the fire-rooms out- 
board of them, and the coal bunkers outside of all. The 
boilers have 812 square feet of grate surface, 22,736 square 
feet of heating surface, and the weight of water in them is 
812,000 lb. They will carry about 250 1b. working pressure. 
The coal bunkers have a capacity for 1000 tons. 


The | 
Belleville boilers have not before been used in American | 


in these two large ships is an example of the growing favour 
with which water-tube boilers are regarded. 
The Northwest is equipped with the largest electric light- | 
ing plant on any steamer afloat ; the Cunard steamer Cam- | 
pania has 1320 lights, and the Northwest 1560 lights. Her 
electric lighting plant consists of three direct connected triple- 
expansion engines and dynamos; 1560 16-candle power 
incandescent lamps; one electric elevator, six electric fan 
motors, a 100,000-candle power searchlight of the Mangin 
type, a No. 260 electric annunciator, and a 30-circuit standard 
navy switch-board. The lower deck forward is divided into 
two separate compartments for emigrants, male and female, 
fitted with iron bedsteads. On the same deck is also the 
electric engine and dynamo-room. Abaft the collision bulk- 
head on the main deck are the officers’ quarters, and abaft 
again is a spacious and elegantly furnished dining-room, 
capable of accommodating 150 passengers at one time, 
entrance being obtained from the spar deck by means of a 
handsome circular double staircase placed at the forward end 


of the dining-room, the alcove formed by the overhanging part | 


of the stairs being fitted up as a cashier’s office. 
An interesting feature of the main deck is the large open 


space over the engines, which has been fitted with handrails | 
all around, so that the passengers-may admire and study the | 


working of the machinery. § - ao : 
The after gangways, which are exclusively for the use of the 


passengers, lead into a spacious and richly-decorated vestibule, | 
where on one side a large, handsomely-furnished staircase | 


leads to the spar or cabin deck. Abaft the vestibule is a 
ticket and general information office, and a large café on one 
side, while a bar room and a lavatory have been arranged op 
the other side. 


plumbing, drainage, and ventilation is very complete. 








STAFF HOLDER, GREAT SOUTHERN AND 


WESTERN RAILWAY, IRELAND. 


THE Great Southern and Western Railway has some 396 
miles of single line out of a total mileage of 605. Nearly the | 
whole of the single line is worked by means of the Webb- | 
Thompson electric staff. The holders for carrying the staff | 
on the engines, originally used for the old train staff and 
ticket, were not found to be satisfactory, and the holder | 
shown in the engravings has been designed by Mr. Ivatt, the | 
locomotive superintendent of the line, for the purpose. The | 
holder is so made as to fit any regulator ; it slides on from the | 
top and is secured by the set screw on the left. The staff is 








STAFF IN—REGULATOR FREE TO OPEN 


held by two recessed jaws, the lower one of which is fixed, | 
the upper one being free to lift on a pin joint. The Webb- | 
Thompson staffs have four projecting rings about the middle | 
of their length, and these never vary in position, so that the 
distance over the outermost of the four rings is always the | 
same, no matter what the rest of the staff may be like. 
Advantage has been taken of this fact in designing the holder | 
to carry any staff, the holder gripping the staff by the two | 
outermost of the middle rings. The necessary difference | 
between staffs belonging to adjacent instruments is obtained, | 
by varying the position of the thicker ring, which appears on 
the staff below the holder. The upper jaw tends to close 
towards the lower one by the weight of the tailpiece—shown 
in the engraving without the stafi—and this tailpiece is so 
arranged as to drop into the quadrant. In this position, if | 


All state rooms, bath rooms, and lavatories | 
are supplied with running water, and the system used for the | 


against the projection at the right side of the quadrant on 
which the word ‘‘ open” appears, and thus forms a lock for 
the regulator when the staff is out. 

All the regulators on Great Southern and Western Railway 
engines being alike, the holder will fit any engine without 
alteration to existing parts. The holder can be put onor 
taken off in a moment, and it carries the staff in a position 


| where it is easily seen, or where the driver can touch it with 


the hand on the regulator, which is‘an advantage’ not quite 


| apparent perhaps to those who are not familiar’ with}foot. 





Hh 
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STAFF IN—REGULATOR FULL OPEN 


plate ways. When the staff is out, steam can be put on, say, 
for making a shunt, by lifting the tailpiece. 

The apparatus is not intended to be automatic ; it does not 
blow the whistle when approaching a red light, nor does it 


| ring a bell when “‘ anybody is about,” but it carries the staff 


satisfactorily, and gives a reminder to the driver should he 
attempt to start without the staff. Starting without the 
staff is not liable to occur except under unusual circumstances; 
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STAFF OUT—REGULATOR LOCKED 


the driver has just had a gauge glass burst, or a bearing has 
been giving trouble, or possibly someone has been knocked 
down and run over, and in the excitement the signal is given 
to start before the staff is brought to the engine. In such a 
case the only thing which the driver has to depend upon to 
keep him from starting without the staff is the same as that 
which keeps, or ought to keep, ® man from writing ninety- 
four when he should put ninety-five. A staff holder such as 
that shown in the engravings, if regularly used, is of 
assistance to drivers, and it is not patented. 


———— ed 








Express LOCOMOTIVE, HIGHLAND Raibway.—We inadvertently 
omitted to say last week that the engine Sir George is one of the 
twelve built by Messrs, Neilson and Co., Hyde Park Locomotive 


vessels, with the exception of four yachts, and their adoption | ~~ regulator be moved towards “open,” the tailpiece comes | Works, Glasgow, for the Highland Railway Company. 
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QUADRUPLE-EXPANSION ENGINES, LAKE STEAMER NORTHWEST 


(For description see page 114) 
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AN IMPROVED CARTRIDGE-CLOSING MACHINE. 





HirHERTO the process of bending over the ends of cart- 
ridges after they have received their charges has been effected 
in what is known as the Lightwood lathe, the special chuck 
used for this purpose being well known. As we have recently 
been shown an adaptation of this same lathe, which has the 
effect of increasing the output from some 800 or 900 to 3000, 
or even more, under certain conditions, we think some 
mention of it may interest our readers. The old lever for 
thrusting the cartridge into the revolving chuck is entirely 
dispensed with by this machine, every action of which is 


FiG.! 


L 





| 
acam on the inner side of the worm wheel D, not being | 
shown, expressly in order to avoid confusion in our diagram. 
Besides, it is merely a matter of detail, and the worm 
wheel D performs more functions than this one. It, in fact, 
does what the operator used to do, that being the driving 
home of the cartridge into the recess of the revolving chuck 
A, and withdrawing it when finished in the manner which 
we proceed to explain. X is the extractor of the same type as 


hitherto used. The name scarcely implies its exact office, 
which is threefold, viz.:—(1) To drive the cartridge home and 
hold it there till finished; (2) to withdraw it; and (3) to let 
it go. ¢ 


It is to the way in which X, which has hitherto 
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CARTRIDGE CLOSING MACHINE—EXPLANATORY DIAGRAMS 


automatic, so that not only is rapidity gained, but much less | 
attention is needed ; none in fact, except to keep the hopper 
fed, when the first adjustments have been made. 

Figs. 1 and 2 illustrate the general principles of the 
machine, but neither pretend to show its general appearance, 
nor are they even drawn to scale, having been both simplified 
and distorted to suit the requirements of explanation. H is 
the hopper down which the cartridges C, ©, ©, slide, and | 
eventually fall one after the other into the recesses of | 
the revolving feeder wheel F, which is rotated at a suitable | 
speed by means of a ratchet motion, the wheel of which—R— | 
is shown, the pawl which is driven through a bell crank from | 


|ing speed, that we desire to call attention in particular. 


been actuated by hand lever,is made to reciprocate at @ vary- 


The absence of uniformity in the speed is necessary in order 
to suit the exigencies of the process, which demand a gradu- 
ally increasing power as the bending over of the cartridge 
progresses towards the final rounding off, there being, in 
other words, more work to be done at the finish than at the | 
commencement, The extractor X is carried on a sliding | 
frame X Y Z, which is capable of adjustment at E to suit | 
the varying lengths of both cartridge and charge. In Fig. 2 
the arrows attached indicate that X Y Zis moving towards 
the cartridge. The direction of rotation of D never alters. | 





| bridge was below the level of the newly raised bank. 


The rod Z is furnished with a pin with which the lever L 
engages, so that it is controlled by it when moving in the 
direction for thrusting home the cartridge. Motion is 
imparted to the lever L by means of a stop S on the wheel 
D, which we show in Fig. 2 in three positions—S where it 
first engages with L, S, where it is half-way through its 
work, and S, where it releases the lever which flies back 
under the influence of the spring in compression J. The 
cartridge is then released and falls into the collecting box. We 
need hardly point out that as the stop S works from its posi- 
tion at S, to that at S,, the speed of traverse of the lever L 
decreases with a uniform retardation, but the power it 
receives and imparts through the frame X Y Z is proportion- 
ately increased. We should point out that as X advances 
to the cartridge and pushes it forward, the wheel F is enabled 
to yield by means of the spiral spring B, which replaces it 
in position for taking the next cartridge from the hopper. The 
machine is made by the Electrical Installation Company, of 
64, Victoria-street, S.W. 








ARMOUR-CLADS FOR SWEDEN.—Sweden is about to begin this 
year the construction of three small armour-clads, each 262ft, 
long, of 3400 tons displacement and 15 knots speed, to carry 


| two 9-8in. guns in separate turrets, four 5:lin. quick-firing guns, 


sixteen light guns, and one torpedo ejector. A despatch vessel, 
ten first-class 90-ton torpedo boats, and six second-class 65-ton 
torpedo boats are also to be laid down, but the completion of the 


| programme is to occupy five years. 


PARTIAL RECONSTRUCTION OF A BRIDGE AT ROME.—It has 
taken two years to partly rebuild a bridge at Rome, which, it is 
stated, dates from the time of the Emperor Adrian, an assertion 
which is in strict consonance with many other remarkable features 
distinguishing the Eternal City. It does not appear that the 
necessity for the partial reconstruction arose from any absolute 
want of repair in the ancient structure itself, but was due to the 
new conditions to which the bridge was subjected in consequence 
of the works undertaken in connection with the improvement of 
the river Tiber, These included the better regulation of the 
course of the river, a widening of the channel, and a raising of 
both banks. The result was that at one end the approach to the 
Originally 
the structure consisted of three principal arches of 56ft. span each, 
and three smaller ones of 12ft. The latter were for the purpose 
of allowing for the passage of floods, and kave now been replaced 
by a pair of arches of the same span as that of those first built, 
which brings the roadway of the bridge almost on a level. The 
structure as it now stands has five elegant and symmetrical arches 
of equal span. In fact, if it were not for the difference in tint of 
the old and new masonry, it would be almost a to 
distinguish the handiwork of to-day from that of nearly eighteen 
hundred years ago. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


TRACTION ENGINES, 


S1r,—Great interest is being taken by traction engine owners, 
engineers, boiler-makers, and others in this district in the corre- 
spondence that has been going on in your valuable paper in refer- 
ence to traction engines, and particularly their wheels. The 
interesting letters which appear in your — of the Ist 
inst. speak volumes as to the way in which traction engines are 
reer ge It is well-known that the greatest drawback that trac- 
tion engines have had to contend with is the wheels, and no doubt 
these have been the main cause of making the road authorities 
and others their enemies. One great proof that a better wheel 
has been wanted is the fact that various traction engine makers 
have patented and made numerous so-called improved traction 
engine wheels, but all of them have used the glaring, barbarous 
cross bars which we know are very liable to slip or skid, and when 
they do they damage the road. he 

Up to about seven years ago we had nothing in the Manchester 
district on traction engines but the diagonal cross bar wheel, and 
the owners of property and others were so disgusted with them 
that they were determined either to have something better or 
abandon traction engines altogether. : 

Seven years ago there were about twenty pairs of the wood bloc 


power, According to the r € ; 
work which can be got out of the heat added to the operative sub- 
stance per pound of coal per hour is equivalent to 4'1 x *208- 
horse power = ‘85-horse power. Before we can compare this 
maximum theoretical efficiency with the efficiency actually 
obtained in practice, and ascertained by the indicator diagram, it 
is necessary to deduct from *85-horse power the work done in 
ov ing back , Which in actual practice we cannot put 
at less than 241b. per square inch. According to the tables the 
volume of 1 1b. of steam at 70 lb. pressure is about 38 cubic feet, 
and on the data adopted the weight of water evaporated per 


pound of coal burned per hour is equal to 9650), = 8°6 lb., so that 


1130 


theory, therefore, the maximum 





the horse-power required to overcome the back pressure is equal 
to 


88 x 25 x 144 x 86 Lp ~ 9g 
33,000 x 60 sisal 
The maximum theoretical indicated horse-power therefore attain- 
able is ‘79 indicated horse-power, which corresponds with a con- 
sumption of 1:27 lb. per indicated horse-power per hour. Results, 
at any rate, very nearly equal to this have been attained in actual 
practice with pound condensing beam engines with an evapora- 
tion of very much less than 86 lb, of water per pound of coal, and 
after some losses of heat by conduction in passing from the boiler 
to the engine. 
The above calculations are based on the assumption that equal 
iner ts of heat correspond with equal increments of the volume 


horse power. 








wheels referred to in yours, Ist inst., introduced in the Manchest 
district, which can be seen running daily to the satisfaction of 
everybody concerned. ‘ f 

I notice what your correspondent says about the Warwickshire 
County Council interfering or prohibiting the introduction of a 
decided improvement. This makes one wonder if our Legislature 

intended, when they decided to introduce County Councils, that 
these gentlemen should have such a power. We know that nine- 
tenths of them are considerably led by the advice of their solicitor 
and surveyor. This reminds me that there is an old saying ‘‘ that 
doctors differ.” I see from your correspondent’s letter that the 
great bulk of the surveyors who have seen the block whvels in the 
Staffordshire district strongly approve of them, and it is well 
known that the whole of the surveyors and corporate societies in 
the Manchester district, where the wheels have been running seven 
years, also approve. ‘Then why should the Warwickshire autho- 
rities persist in annoying and oe tradespeople who are trying 
to get their living in an honest, straightforward manner! Is it not 
monstrous to think when the Act was in reference to the 
barbarous cross-bar wheel, that if anyone brought out a decided 
improvement it was to be boycotted? Is this the way that Old 
England is to hold its own in the face of the unmistakeable serious 
foreign competition which we have staring us in the face? I know 
there has been an association formed in London to look into the 
interests of traction engine owners and users, and it is thought that 
something may be done to give owners and users fair play when 
Parliament meets. This reminds me of the man who starved his 
horse to death by promising it that if it would only live another 
month or two it should have something to eat. 

I would suggest, in order that traction engines should have some 
immediate relief, that some of those firms who are interested 
should immediately each of them see their individual members of 
Parliament, and get them to form a deputation to at once wait 
upon the Home Secretary, and ask him to grant immediate per- 
mission for some relief to owners and users particularly as to 
wheels, which I look upon as such an easy matter todo, and which 
could not possibly injure or interfere with any private interest. 

I speak as a surveyor with seven years’ almost daily experience 
of traction engines with block wheels, and my views are suppo 
by many surveyors known to me, EXPERIENTIA, 

February 5th. 


THE THEORY OF THE STEAM ENGINE. 


Str,—With Mr. Maurice Cross, I think that when you takea 
question up there is nothing like pegging away until you have 
either established your point or have to acknowledge defeat. This 
time, my arguments are devoted solely to the demolition of the 


r 7 ; theory, and are putin a form easily understood by prac- 
tical engineers, whose mathematical knowledge need not exceed 


that of the three elementary rules of arithmetic. It seems to me 
that the advocates of the r ¥ ; 


conclusion that this represents the maximum coefficient of effi- 
ciency of a steam engine from the results obtained by multiplying 
the total heat of the fuel by this coefficient. To demolish this 


theory it ought to suffice to point out that the coefficient Se 


deduced from the Carnot cycle, is the factor by which we have to 
multiply the heat added to the operative substance during one of 
the stages of the cycle, in which the operative substance under- 
goes no change of physicalstate. In the steam engine the whole 
of the heat is added before it enters the engine, and the greater 
part of it is expended in or change of the physical states 
of the operative substance. The actual efficiency, however, 


attained in practice, far exceeds the t efficiency, even when 


we multiply this factor by the total heat received from both boiler 
and regenerator. 

In order to establish the truth of this stat t, I have sel 
the case of a compound condensing engine working with an indi- 
cated boiler pressure of 1501b., the heating apparatus consisting 
of both boiler and regenerator. In the evaluations I have adopted 
493 deg. Fah. as the absolute temperature of melting ice, the value 


upheld by the advocates of the t-¢ theory. 


the indicated pressure of 1501b., the indicated temperature is about 
365 deg. Fah., so that T = 461 deg. + 365 deg. = 826 deg. In 
actual practice we cannot calculate on a final steam pressure of less 
than 10 1b, absolute, for which the indicated temperature is about 


193 deg., so that ¢ = 461 deg. + 193 deg. = 654 deg., and 


theory must have arrived at the 


ee 





Corresponding to 


= 208. To take the most favourable view for the i f theory, 


we will assume that the boiler is capable of converting 101b. of 
water at 212 deg. into steam of the same temperature per pound 
of fuel, which is equivalent to adding to the operative substance 
whilst in the boiler 9650 thermal units on the Fahrenheit scale, if 
equal increments of volume correspond with equal increments of 
heat, and the specific heat of steam is equal to the specific heat of 
water. It is on these two assumptions that the value of the 
so-called latent heat of steam has been calculated by Maxwell and 
all thermodynamicians. If, then, we adopt 772 foot-pounds as the 
value of J, the heat added to the water by the consumption of 
1b, of coal per hour is equivalent to 


9650 x 772 Fp = 3.76 HP. 


60 x 33,000 

We may assume that the water enters the regenerator at a 
maximum temperature of 100 deg. and leaves it at 360 deg., so that 
each pound receives 100 thermal units in the regenerator. In the 
boiler its temperature is raised from 300 deg. to 365 deg., so that if 
the latent heat is independent of the temperature, each pound of 
water receives 165 4-965 = 1130 thermal units, The possible 
increment of the latent heat as the temperature rises must be too 
small to affect the conclusions drawn from the results of the calcu- 
lations. On these data the heat received from the regenerator is 
rather less than th of the heat received from the boiler. The 
total heat therefore received from the source of heat per pound of 
coal burned per hour is equivalent to about 4 indica horse- 





at constant pressure. If the coefficient of expansion per incre- 
ment of unit of heat is constant, we must use temperatures 
on the constant coefficient scale. Now on this scale the tem- 
perature corresponiing to — 46ldeg. Fah. is — oc, so that if the 
absolute temperature of melting ice on the ordinary Fahrenheit 
scale is 493deg., we have on the constant coefficient scale : T : 
If the absolute temperature of melting ice is slightly less 


than 493 deg. on the former scale, the value of z 7 ‘ on the latter 
is practically zoro, For the sake of illustration, we will suppose 
that it is much less than 493 deg., and equal, say, to 400 deg. 
Corresponding to this value we have, on the constant coefficient 


scale, T = 1248, ¢ = 1100, and he ¢ 5-135, On this scale the 


so-called latent heat is equal to about 1080 thermal units, so that 
if we adhere to the value J = 772 foot-pounds, the heat added to 
the water in the boiler will be about one-ninth more, or altogether 
equivalent to about 4°6-horse power per pound of coal burned per 
hour, and the maximum theoretical work obtainable equal to 
4°6 x ‘135-horse power = ‘62-horse power, so that the maximum 
theoretical indicated horse-power attainable would be ‘57 indicated 
horse-power, which corresponds with 1°76 1b. per indicated horse- 
— per bour. If, as I firmly-believe, the true value of J is not 
ess than 1100 foot-pounds, the theoretical indicated horse-power 
would not be less than *77 indicated horse-power, which corresponds 
with 1:3 lb. of coal per hour. 

The weight of water evaporated at 1501b. pressure in the best 
installations, which give an efficiency equal to about the maximum 
T - © theoretical efficiency, is very much less than 8°6lb. per 
pound of coal, 
can the maximum theoretical T T : 


y 


On no conceivably possible hypothe%is therefore 
efficiency be equal to the 


actual efficiency attained in practice. With an evaporation of 8°6 lb. 
of water per pound of coal per hour at 1501b. pressure, the indi- 
cated horse-power calculated from the formula, and on the 
assumptions given in my letter of November 6th last, with the 
back pressure increased from 2 1b. to 24 1b. and the final pressure 
from 7lb. to 101b., would be ‘87 indicated horse-power, which 
corresponds with 1°15 1b, per hour per indicated horse-power. 
January 29th. WILLIAM DoNALDSON, 


S1r,—Professor Alexander has given usin a very compressed form 
what is in many respects, it seems to me rightly or wrongly, a new 
theory of steam ; at all events I can find nothing like it in the books 
of Rankine, Clerk-Maxwell, or Clausius, Of course, it may be in all 
of them, but I cannot interpret what they have written wholly in 
Professor Alexander’s sense, I do not mean to say that he is not 
right, but he must pardon me if I say that much requires to be 
explained. I shall for the moment confine myself to one or two 
crucial points—more I could not deal with within reasonable com- 
pass. First, then, we have the passage, ‘‘ becomes what is called 
unternal latent heat, because it remains in the saturated steam in 
some form as yet unknown to scientists.” Now I never before 
heard of any distinction being drawn between internal and external 
latent heat, and I have always understood that the heat called 
latent disappeared as heat, being expended in overcoming the 
resistance of the water molecules to separate, and that if the 
separation was prevented, no heat became latent, as is the case 
when water is treated as Jacob Perkins treated it, by inclosing it 
in an iron tube which was made nearly red hot, the pressure 
within rising to more than a ton on the square inch. In this case 
all the heat imparted to the water remained as heat. In a word 
there is no such thing as ‘‘latent” heat. Professor Alexander 
Ne to ignore this theory altogether, and gives nothing in its 

ace. 

. Next, we have a sentence over which I have puzzled my brains 
without extracting a meaning. ‘‘In fact, for one degree of rise of 
temperature, the pound of steam acquires 1 B.T.U. of sensible heat, 
while at the same time it loses ‘695 B.T.U. of latent heat, 
including both externai and internal latent heat. Hence 305 
B.T.U. is the excess of the sensible heat the steam gains above the 
latent heat it loses while its temperature is raised through one 
degree.” Now, ifI understand the meaning of these words, which 
is a totally different thing from grasping the sense of the pro- 
position, sensible heat and temperature are two quite different 
things, and the thermometer is not a measure of sensible heat. 
Again, to what does the steam lose latent heat’? Again, I may 
say that the sum of the latent and sensible heats of steam being 
pretty nearly constant, a loss of one means a gain of the other, 
so that the only changes that could take place would consist in the 
“lost” latent heat becoming sensible—that is to say, bringing 
about a rise in the temperature of the steam. The words used 
by Professor Alexander mean, as I read them, that an addition of 
one thermal unit of heat to a pound of steam causes the immediate 
disappearance of °695 of latent heat, leaving a net gain of °305 
B.T.U. which produces a rise of temperature of one degree ; but I 
fail to trace the relation between ‘305 and °695, and I do not 
understand whether this ‘695 comes out of what was already in the 
steam, or simply means the disappearance of that fraction of the 
new increment of heat, 

The third paragraph in the first column of page 92 seems to deal 
with a condition which I have not contemplated, namely, that in 
which the temperature is raised one degree by compression. Here 
it is clear that the rise must be the equivalent of the external work 
done in compression. That, in a word, one degree rise in one pound 
of steam is the pressure-equivalent of 772 foot-pounds. Is this the 
view held by Professor Alexander? How can the work of com- 
pression liberate ‘733 B.T.U. of latent heat? The story reads like 
bar oa motion. We are to expend one B.T.U. and we get back 
“942 B.T.U., in sensible heat, and ‘733 B.T.U, of latent heat—in a 
word, 1675 B.T.U. for the expenditure of one B.T.U. This is very 
hard reading, anc I really must ask Professor Alexander to make it 
easier. I base my reasoning on the assumption that saturated steam 
behaves like a gas, neither gaining nor losing heat by expansion 
without doing work. That, in a word, the whole gain of heat b 
compression is the equivalent of the work done on it. Thus, if 
spend one thermal unit in compressing steam until its temperature 


ee 
| rises one degree, I can have neither more ee 
nor i 
772 deg. foot-pounds of ‘additional energy wey eae * 
But, as a matter of fact, when I spoke of raising the Reeeon, 
of steam one degree I did not contemplate reducing its punter 
but augmenting it; and I understand ‘305 to be the fact at 
B.T.U, required to raise the temperature of 1 1b. of steam ry , 
the pressure remaining constant, as is assumed when we deal °B., 
th . rae megs of wy or air, or water, ali. 
‘inally, Professor Alexander takes no acco ; 
stance that steam when compressed beyond niyo Bee int 
water liquefies, at all events the pressure ceases to he mg 
inasmuch as the water is at the same temperature as the st = 
condensation cannot take place. What becomes of the pre 
Is it absorbed by the water, as Mr. Wye Williams used to maintais 
I have never yet seen the ghost of a satisfactory explanation of ; 
the presence of water should prevent the pressure rising wh 
compression has reached a certain point. Maxwell skates over the 
- and —e a at 4 : Professor Kennedy holds that about 
é r cent, of water must be present, but he “plai 
~~ take wee. ; 7 aaahee oxplela 
ope Professor Alexander will excuse me for aski ions : 
but his letter breaks so much new ground, and puts things Pp 
a startling way, that questions must be asked, . 
February 4th, MAURICE Cross, 
Sir,—In my last letter I said that a pound of saturated s i 
rising from $68 deg. Fab. to 350deg. Fan. has “733 BTtn 
internal latent heat converted into sensible heat in its body, I 
also said that the pound of steam acquires altogether ‘942 ~ 733 
B.T.U, of sensible heat, and loses ‘733 B.T.U. of internal latent 
heat. These statements are not true. The ‘733 should be +676 
There is also a transposition of ‘056 B.T.U. of external latent heat 
into sensible heat. But this is included in the “942 B.T.U, of 
sensible heat produced in the steam by the work of compression. 
Hence the total sensible heat acquired by the steam is only 
‘942 + °676 = 1-618. And to be quite accurate, ‘581 B.T.U, mos 
be removed, as being in excess of 1:037, the quantity of sensible 
heat the steam must acquire in passing from 358 deg. Fah. to 
359 deg. Fah. The *305 B.T.U, which is sometimes called the 
specific heat of saturated steam, is therefore, for this special degree 
of rise of temperature from 358deg. Fah, to 359 deg. Fab., the 
excess of 1037 B,T.U., the sensible heat acquired by the steam 
above the ‘732 B.T.U. of latent heat—including internal and 
external—lost by it. It will be observed that here I have substituted 
1:037 and ‘732 instead of 1 and ‘695, the roughly approximate 
values given by the usual formul, PETER ALEXANDER, 
26, Smith-street, Hillhead, (lasgow. 
February 4th. 


LOCOMOTIVES AND TRAINS. 


Sir,—Your correspondent ‘‘W.8.,” page 92, does not make 
correct quotation from my letter. i have never said anything 
about a ‘‘sixty-mile-an-hour limit.” The very idea that no engine 
should ever run over a mile a minute would be so absurd that it 
never entered into my consideration for a moment. I have months 
ago written, and still think, that railway companies would do wel! 
to fix an absolute limit of b one, and my own opinion is in favour 
of a seventy-five-mile-an-hour limit; surely that is fast enough 
for all ordinary purposes. In reply to the next question, What is 
extreme speed! So far as I am aware, this has never been clearly 
defined, nor do I see how it can be. If a train were to run into 
Leicester station at thirty miles an hour, that would be most 
extreme aes ; but if it ran seventy-five miles an hour from Luton 
to Bedford, that would not be extreme, but it would be getting 
very close upon it. 

The most important and practical result of this correspondence 
is that in the new working timetables for February the trains 
which Mr, Rous-Marten timed at such very high speeds are re- 
arranged. The drivers are given two more minutes to run from 
London to Luton ; they have to pass Bedford one minute later than 
previously, and they are given one minute more time to make the 
run from London to Kettering. The 10.30 a.m. train, which was 
booked to arrive at Leicester at 12.25, now does not arrive till 
12.28 ; it will, therefore, not be at all necessary to run at the 
extreme speeds to which reference has been made, 

‘© W.8.” asks my opinion upon the coal premiums given to drivers, 
Iam not, and never have been, in favour of coal premiums, 
No doubt very many of the best drivers do work carefully and 
save much coal, and are entitled to the premium; but, on the 
other band, there is reason to think that some of the premiums are 
obtained by means that would not bear investigation. Such things 
as moving coal from one tender to another have been seen : and 
no doubt many readers know why coal stacks in locomotive yards 
are whitewashed. 

However, locomotive superintendents and foremen have assured 
me that, in their opinions, if there were no coal premiums there 
would be hundreds of thousands of tons a year more coal burnt in 
this country, and therefore I do not see how it would be the benefit 
‘*W. S.” thinks to alter the present arrangement. 

Laicester, February 2nd. CLEMENT E, STRETTON, 


THE THOMPSON AND MARSDEN RECORDER, 


Sir,—In the introduction to your description of this useful in- 
vention in the current number you touch upon the frequent con- 
flict of evidence between deck and engine-room as to the nature 
and duration in force of orders from bridge to engine-room by 
telegraph, and you take acase in which a man above and another 
below are conscientiously jotting down the orders with their times 
as they are delivered, the clocks working together exactly— 
‘*unheard-of conditions "—exactly so, unheard-of conditions. 

My experience in ten years at sea in the engine-rooms of tramp 
steamers has been that the telegraph orders on deck are not 
jotted down by the officer on the bridge, and if he does not make 
arough guess at the times and orders, he applies to the chief engi- 
neer to furnish him with the necessary particulars ; certainly very 
unsatisfactory, but correct as far as possible, It is under ordinary 
circumstances a fairly easy matter for an engineer to note down 
the orders as shown on the engine-room dial, but I defy any man to 
record, or even attempt to record, the wild-fire tclagugh movements 
which pass for orders that have come under my notice from time 
to time—three or four orders before one could be carried out even 
—the man above not being quite certain as to what he wanted 
done with his ship or how to properly do it. This sort of work 
was best deccribed by an old engineer friend of mine as ‘ fooling 
round generally,” say, one hour. Perhaps the graphic exhibition 
of some of these ‘“ “<*>; flashes from above” on the new 
recorder diagram will the means of bringing some officers in 
charge of steamers to understand that one order at a time is quite 
as much as can be managed by even the last type of marine 
engines, and by the latest type of men in charge. The recorder 
meets an urgent and long-felt want, and it is to be hoped it may be 
generally adopted by “‘ tramp steamers” at least, 

Heatley, February 5th. E. D, THomas. 


SHOULD CHIMNEYS ROCK. 


Srr,—I was much interested in the letters on the above subject 
in THE ENGINEER on January 25th. Mr. Cooper takes for granted 
that the joints of a chimney open when the chimney recks, but the 
following calculations go to show that this is not necessarily so. 
Given a chimney 115ft. high, 4ft. diameter, or square at the top 
and 10ft. at the bottom, Let the test deflection from the 
vertical be 10in. Suppose the centre line of the chimney to deflect 
ina circle, For the purposes of calculation suppose the chimney 
uniformly 7ft. diameter. 

The radius of the circle will be 8064ft., the length of the com- 
pressed edge of the stalk 11495ft., and the length of the extended 
or outer side 115-05ft, The coefficient of elasticity of such a 
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as a brick chimney must be very low, say, 10,000 tons 


structure ° r 
foot. The necessary stress per square foot with this 
per dont to give an elongation or shortening of *05ft. in 115ft., is 


| tons per square foot, which is not unreasonable. But if we sup- 
je the joints to open. In 115ft, there will be about 400 joints, 


(s 3 _ neans ‘ 
and the required opening for each is joo = ‘0015in., which 


would scarcely disturb the mortar. 

With reference to Mr. Cooper's suggestion to build chimneys 
with two concentric rings separated by an air space, mention is made 
in the ‘‘ Memoire de la Société des Ingénieurs Civils ” of the case 
. a chimney near Vienna 164ft. high and constructed of concentric 
hollow rings, with an inner diameter to the top of 64ft., which is 
exposed to considerable gusts of wind. ‘The oscillations were 6}in. 
during severe storms. Mr. Thorpe mentions the vibration of a 
chimney before coming to rest. This fact is also spoken of in the 
above-mentioned ss Memoire.” The writer observes thata chimney 
struck by a single blast of wind oscillates from four to five times 
pefore coming to rest, and asserts that should the direction of a 
second blast coincide with the direction of vibration the fall of the 
chimney may be expected. He gives this as the explanation of the 
destruction of many chimneys otherwise perfectly stable. 

Manchester, February 4th. J, GILCHRIST. 





gin,—There is a very tall chimney at the Woolwich gun fac- 
tories, which rocks in every breezs. A lateral deflection of din. 
each way, or Sin. in all, was rs pcm some years ago in a mode- 
rate gale by means of a portable transit telescope mounted for the 
purpose on the roof of a tall building suitably situated. This is, I 
think, the only instance in England, at all events, where a measure- 
ment bas been taken with an instrument of precision. 

Woolwich, February 5th. ROCKER. 

THE TIN-PLATE TRADE, 

Sir,—In common with a good many othera interested in the 
subject, | read the article in Tue ENGINEER of February Ist with 
considerable interest. There is no question about it, the South 
Wales tin-plate trade is in a desperate condition. The vanity of 
the Welsh maker has prevented his appreciating what many other 
people have seen, namely, that as America ceased to supply her- 
salf with steel from this country in the form of rails, so she would 
in time cease to supply herself with the 300,000 tons of steel she has 
been supplied with from this country in the shape of tin-plates, in 
both cases making rails and plates herself. During the past three 
years the Welsh trade has had numerous opportunities of checking 
the advance of the manufacture in America by reducing the cost 
of production of the Welsh article in time. Not one single oppor- 
tunity of this kind has been availed of by the Welsh makers, and 
now that the high-prices introduced by McKinleyism have 
permanently choked off a considerable ponee of the total 
consumption of tin-plates in America by the introduction of other 
articles, now that America is making somewhere between one or 
two million boxes per annum, and now that the general commercial 
depression has done the rest, the South Wales makers and work- 
men are suddenly aroused to fury at the idea of their monopoly 
being taken from them. As you point out, the South Wales tin- 
plate workers—that is to say, rollermen and tinmen—earn twice as 
much as an engine fitter, so that they are not in the worst possible 

ition for submitting to a reduction intended solely for the pre- 
servation of their American trade, which reduction might subse- 
quently be restored when they had fought the fight which would 
end in the keeping of the American trade. The following extract 
from a private letter written by an American tin-plate manufac- 
turer to a friend in this country will be of interest to your readers : 
—‘‘As a general thing American makers have not yet succeeded 
in smashing the Union. A few have got to work with free labour, 
but at what rates not known. At any rate they will lose heavily 
for a time for the reason of the incompetent men they employ, and 
the great waste which must go on until these green hands get nto 
shape. It is shown that black-plates are obtainable, but not good 
primes ; this gives great trouble in running machines which require 
well annealed sheets. Over here American makers are frightfully 
bitter in regard to the way in which Welsh makers are trying to 
cut down wages, and so cut the price of tin-plates, and vow 
extreme vengeance when the tariff question again crops up. Good 
ternes are quoted to-day, 28 by 20, at 7 dols. delivered New York. 
How they can be produced for the money passes my compre- 
hension. It is computed that the American mills now erected and 
projected are equal to a production of over 442,000 tons per 
annum, which is more than sofficient for all requirements in this 
country, so it looks as if there will be over-production even here, 
and I see little hope in the trade for some time to come. American 
finished black-plate, 28 by 20, is buyable at 2°85 cents per pound 
delivered works ; this is better than Welsh can be laid down, but 
what is the use of it all when plates are at such an abominable 
low figure ’” 

I do not think it is going too far to say that if tin-plate workers 
would accept a reduction of 25 per cent. in all off their wages and 
continue the manufacture of plates without restriction for a period 
long enough to satisfy the American manufacturer that South 
Wales can prodace tin-plates cheaper than he could, that period 
need not be a very long period. Of course the masters will have 
to bear their part of the burden and dispense with profit until the 
struggle was over. 

What are the facts in reference to the tin-plate manufacture ’ 
There are 531 mills in South Wales, and at thirty-six boxes per 
shift of eight hours these 531 mills are capable of producing 
over 17 millions of boxes of 1 cwt. each in one year of fifty weeks, 
Now, in all 1894 the exports of tin and black plate to all countries, 
including America, were 7,081,620 boxes; in 1893, 7,583,440 
boxes ; in 1892, 7,908,980 boxes, In the fiscal year ending June 
30th, 1894, America made of ond fide black plate 815,000 boxes 
of 1 ewt. each; in 1894 she also imported 4,535,780 boxes of 1 cwt. 
each, so that her total consumption in twelve months may be 
taken as 5,350,780 boxes, which is over 1 million boxes short of 
her ordinary consumption before McKinleyism made its appear- 
ance. The present reduced requirements therefore may be taken 
as 54 millions of boxes. Of this quantity America is producing 
from the rate of 1 to 2 millions of cwt, boxes yearly ; 2 millions 
of boxes are practically duty free being used for export, and this 
trade South Wales may probably retain for some time. The trade, 
therefore, for which South Wales has got to fight is somewhere 
between 14 millions and 2 millions of boxes. This is all she can 
reasonably expect to secure if the American mills now in opera- 
tion and awaiting completion are able to carry on owing to South 
Wales refusing to compete any further for this domestic trade. 
These briefly, Sir, are the facts of the case. 

I see the South Wales journals are now publishing what are 
stated to be impartial statements explaining the exact condition 
of things ; but a gentleman who writes from the location of Gas 
City, U.S A., is the impartial reporter in question. But I under- 
stand, in reading this communication, the writer speaks of “our 
employers in the States,” and refers to his ‘‘ fellow-workmen at 
home,” so that the impartiality and correctness of the communi- 
cation may be doubted, for it is not doing tin-plate masters and 
tin-plate employ és any injustice in saying that such communications 
must be received with caution and carefully examined before 
being taken as representing what are alleged to be facts. 

The discussion of this question has been postponed far too long, 
and I trust your efforts to promote it will meet with success. 

London, February 4th. NEMO. 


EXHAUST FROM GAS ENGINES. 

Srr,—It is evident from ‘‘Onlooker’s” letter that he has had 
very little to do with gas engines, and the patents for them, or he 
would have known that it is quite common knowledge to gas motor 
engineers that the momentum and cooling of the exhaust gases in 
their passage through the exhaust pipe produce a considerable 





vacuum at the cylinder end ; and this vacuum has been used to 
such an extent that the whole of the following explosive charge of 
gas and air has been drawn into the cylinder, in readiness for the 
next cycle. A little time back I saw an engine worked on this 
principle with very satisfactory results. 

Again, the principle of drawing in air by aid of the exhaust 
g- clear out the burnt gases remaining in the cylinder—has 

en mentioned years ago in at least one patent specification. 
And there is little doubt but that all engines of the Otto cycle 
will eventually use this—or a similar principle—for clearing out 
the ae portion of the exploded B we, One of the greatest 
difficulties I have met with, in connection with engines of this class, 
was to get rid of the vacuum produced in an ordinary length of 
exhaust pipe, it being rather a disadvantage in my case than other- 
wise. I have also found that it is generally known that engines 
fitted with various lengths of exhaust pipe, if in a suitable propor- 
tion to their diameter, will produce a considerable vacuum ; and it 
is not necessary that the exhaust pipe be of any fixed length to 
attain this, R. J. 

February 5th. 





THE PORTLAND CEMENT INDUSTRY. 

Sir,—Mr. Morris has unearthed a mare’s nest of such unex- 
ampled proportions that its mere magnitude betrays it, and it 
might pass unnoticed were it not for rumours that the wonderful 
process described was to be offered to a confiding British public on 
the usual modest terms, 

Mr. Morris, in speaking so glibly of cement-making, can hardly 
have kept his 7 and nose very wide open, or he would have ob- 
served the pall of foul-smelling reek which so frequently hangs 
over our city, and which is, without much doubt, produced by 
the destructive distillation cf the peat forming a notable con- 
stituent of the clay used in the cement factories. 

These filthy and noxious products seem impossible to avoid, and 
are in themselves a pr fair bar to the utilisation of the carbonic 
acid gas associated with them. A far more serious obstacle, how- 
ever, is the fact that in order to obtain the CO, free from oxygen 
and nitrogen, the cement slurry would have to be retorted instead 
of burnt, and either this would have to be carried out at 
2000 deg. C., to the manifest destruction of the apparatus, or it 
would have to be performed in two operations, i.¢., retorting at 
800 deg. C. to drive off CO,, and a subsequent calcination in kilns, 
to combine the lime with the other constituents, involving handling 
of hot friable material and other insuperable difficulties. 

To cap the whole, the folly of attempting any such process on 
cement slurry is doubly obvious when it is considered that vast 
quantities of building lime are annually produced and marketed, 
and that the destructive distillation of pure chalk—preferably 
ia vacuo orin contact with superheated steam—is relatively simple, 
complete in itself, and productive of pure CO., but unfortunately 
for company mongers, _oe Percy J, NEATE. 


Rochester, February 5: 


THE AGRICULTURAL SOCIETY OF VIENNA. 

Sir,—The Imperial Royal font Society of Vienna, which 
stands under the patronage of his Imperial and Royal Highness the 
Archduke Charles Louis, will hold an International Mart of Agri- 
cultural Machines of all kinds from the 4th to 7th May next, The 
prospectus includes not only agricultural machines in the strict 
sense of the the word, but appliances used in all branches of 
industry connected with agriculture, such as breweries, distil- 
leries, yeast, sugar, vinegar, and starch factories. The mart will 
also extend to tools and engines used in forestry, sawmills, celluloid 
factories, orchards, vineyards, in the feeding and breeding of 
cattle, horses, fish, &c. It will comprise electrical machines in the 
service of these industries, seeds, and manures. 

It would be doing me a great favour and, perhaps, a service to 
both countries, if you kindly brought this to public notice in the 
columns of your paper. 

I shall be glad to give all further information possible to anyone 
interested in the matter at the Consular Office, 11, Queen Victoria- 
street, E C., on any day between eleven and two o'clock. 

F. STOCKINGER, 
I. and R. A, Austro-Hungarian Consul-General. 

London, January 25th. 


TREATING RAMIE FIBRE. 


Sir,—In your issue of 25th inst. I notice a paragraph with refer- 
ence to the treating of ramie fibre by a process which apparently 
is considered a new discovery by the United States Consul at 
Singapore. Such, however, is not the case. The endeavour to 
‘*disgum ” fibre by chemical baths and subsequent bathing in flow- 
ing cold water, after which the material is exposed to natural or 
artificial heat, has been made many years ago by a company in 
Paraguay during my stay in that country, and this treatment was 
applied to the cactus leaf, which contains a beautiful soft fibre, 
which when worked into textile material had all the appearance 
of the finest silk. Unfortunately, however, it appeared that the 
process did not suffice to entirely extract the gum from the fibre, 
which caused the materials to rot both by wear and machinery. 
I fear the disgumming of ramie and analogous fibres remains yet 
to be discovered. 

London, January 31st. 


MONTREAL BRIDGE, 


Sir,—I shall not probably be far wrong in suggesting 1} million 
as a reasonable figure to represent the cost of superstructure for 
the above bridge. Having come to this conclusion, and reflecting 
that the bridge is to have spans varying from 60ft. to 1250ft., the 
following figures strike me as somewhat curious: The first premium 
is £200, that is to say, 7; part of one per cent., or at the rate of 
nearly 4d. per £100 worth of work to be done. To cite a con- 
venient example, say, £29 on the cost of a bridge similar to Charing 
Cross. The enthusiastic competitor has a chance to obtain this 
rate of remuneration, with, if successful, a further ‘‘ fair chance” 
of employment. 

I am not sure that this isan altogether fair way of presenting 
the case, but the figures may not prove uninteresting. 

February 5th. W. HT. 


Henry HEMANs, 








ICE AND WATER-PIPES. 

Srr,—I shall be much obliged to any of your readers who can 
supply information on a subject which just now possesses no little 
interest. 

Is it essential to the bursting of a water-pipe by ice that the tube 
should be full of ice from end to end? How cana plug of ice in 
one place split the pipe, seeing that the ice is free toexpand end- 
ways! Some small experience that I have had goes to show that 
if a pipe passes from the inside to the outside of the house, the 
water in the pipe outside will freeze and burst the pipe, while the 
water inside remains unfrozen. How can this be explained ? 

February 4th. Jack Frost, 








LOCOMOTIVE ENGINE DRIVERS’ HOURS. 


Tue following circular has been issued to drivers on 
the Midland Railway :— 
Notice TO DRIVERS AND FIREMEN, 


Relicf to be oltained so as to avoid excessive hours cn duty, 

When drivers and firemen have reason to expect that they will ex- 
ceed twelve hours on duty before being able to book off, they must 
send a telegram on one of the printed forms provided for the pur- 
pose from the nearest station or signal-box, asking for relief. It 
must be addressed to the most convenient loco. dept, and must be 
despatched in sufficient time to admit of relief being provided 
where required, 

Relief men are regularly kept at certain stations or sidings other 











than loco, depéts, and where relief can be more readily obtained 
at one of these places, the telegram must be sent there, addressed 
to the stationmaster or foreman, 

The men who relieve drivers and firemen will have passes sup- 
plied to go out with, and they must give them to the men they 
relieve to return with. All men must avail themselves of the best 
means of reaching the men they are sent to relieve, or of arrivin, 
at their destination to book off. They must—if neceseary—trave: 
by the first passenger train, or they may ride in the guard’s brako 
of a goods train, which stops near where they start from and at 
their destination. 

If the men who have been relieved cannot obtain a pass, they 
must give their names and the station to which they belong, to the 
guards of the trains they travel by, or to the ticket collectors, and 
they must make a special report of the case. 

When booking off, the drivers must give full particulars as 
to their being relieved, and by what means they travelled to the 
shed. 

Drivers must inform their guards when they wire for relief, and 
when the guards require relieving, their names, and the name of 
the stationmaster or goods agent to whom they wish to apply, 
must also be inserted in the telegram. 

By order, 
(Signed) S. W. JOHNSON, 
Derby, January 31st, 1895, 








CATALOGUES. 


J. Butler and Co., Halifax. Catalogue of Machine Tools for 
Steam, Electric, Pe Met and Agricultural Engineers, Railway 
Constructors, Shipbuilders, and Machine and Boiler Makers. 
Fourth Edition.—This edition has been greatly enlarged, and 
furnishes list of a large variety of machine tools, many of which are 
suited to special work coming under the headings given above. 
It is well bound, with name on the back, and should form a 
prominent feature in any collection, but it is of awkward shape, 

Entwisle and Gass, Limited, Bolton. Engineering Section, 
Catalogue No, 1.—This catalogue deals with numerous useful 
types of engines and boilers, centrifugal pumps, fans, clutches, and 
other specialities, is strongly bound, with name on back, and is 
clearly printed and illustrated. 

Cole, Marchant, and Morley, Bradford. Illustrated Price List 
of ‘ Prospect” Duplex Steam Pumps. 

DavidT. Dunlop and Co., Glasgow. Illustrative and Descriptive 
Pamphlet of Dunlop’s Patent Combined Steam and Pneumatic 
Marine Engine Governor. 

Johnson and Phillips, Charlton. Illustrated Price List of 
“D, P.” Storage Batteries.—Messrs. Johnson and Phillips also 
send a neatly-prepared pamphlet ostensibly descriptive of the 
electric transmission of power plant at the Sheba Mine, South 
Africa, but which, on inspection, appears to be simply a back- 
ground to give effect to several photographs of interiors of Messrs, 
Johnson and Phillips’ works, The Sheba Mine machinery, includ- 
ing Kapp alternators and special high-tension transformers, are, 
however, described. 

The Chloride Electric Storage Syndicate, Limited, Manchester, 
Illustrated Price List of Chloride Accumulators. 








THE SovuTHWARK Brice Expioston Inquiry shows that 
the explosion was due to escaped gas lighted by some means, 
perhaps a lighted match, and certainly not to electric mains or 
electric anything. Gas mains were found next day, when the road 
was opened up some distance from where the explosion occurred, 
to be broken asunder and leaking freely, and there are probably 
many thousands of pipes in London doing the same thing as a 
means of accounting for the difference between sale and make of gas, 


THE INSTITUTION OF JUNIOR ENGINEERS.—Last Saturday, 
February 2nd, a very large party of the members of this Instita- 
tion were enabled, by the courtesy of Messrs. Maudslay, Sons, 
and Field, to visit that company’s engineering works at Lambeth. 
They were conducted through all the various shops of the exten- 
sive establishment. The work in hand includes four sets of 
engines each of 4500 indicated horse-power for the torpedo 
catchers Conflict, Teaser, Wizard, and Zebra ; two sets of engines, 
each of 12,000 indicated horse-power, for the armoured battleship 
Cvesar, building at Portsmouth, and screw battleship Renown, 
building at Pembroke, and auxiliary machinery—feed pumps, 
filters, air compressors, electric-light engines, boat hoists, kc. A 
dynamite gun is also being made for the Dynamite Gun Syndicate, 
and Belleville boilers for the Egyptian Mash, and new St. 
Petersburg, of the Russian Volunteer Fleet, are in course of con- 
struction. Much interest was manifested in a Belleville boiler which 
was shown, with all its fittings, under steam. At the conclusion 
of the inspection, Mr. W. J. Tennant, past chairman of the 
Institution, expressed the members’ acknowledgments for the pre- 
parations which had been made for their reception. 

MEssrs, PRIESTMAN BROTHERS, HULL, AND PIECEWORK.— Messrs. 
Priestman Brothers have issued an important circular to the staff 
and employés of the Holderness-road Foundry. The question is 
asked : — Are the works to be permanently continued or not? 
There can be no doubt, says thecircular, that if ‘‘The Priestman” 
oil engine cannot be manufactured in Hull it will be made elsewhere, 
Why should it not be manufactured in Hull? It is admitted that 
our engine takes the first place as the first successful hydrocarbon 
engine ever made. You—the staff and employ¢s—have assisted us 
from an engineering point of view in making this a complete 
success. Why, then, should you not reap some benefit, and the 
town in which we live some benefit, from the exertions put forth and 
the large sum of money expended in the undertaking? The only 
reason which can be given for not doing this, is the fact that 
in Hull we are placed under great disadvantages. We cannot 
manufacture at the prices that engineers employed in the same 
class of work as ourselves can in other parts of the country, and 
we are, therefore, undersold on the market. We have striven 
hard to make a success of our specialities for many years, with 
results which would be simply disheartening were there not 
reasons which could be given to account for this, We have done 
our utmost, while retaining the character of our work, to reduce 
the cost in manufacture without coming into conflict with the 
various trade organisations in the district ; but we find ourselves 
handicap in consequence of engineers in Hull being debarred 
from working piece-work, whilst engineers living in other districts, 
influenced by the same trade organisations, are able to do so, 
which enables them to manufacture on lines which, while diminish- 
ing the cost, at the same time increases the number of hands em- 
ployed, by reason of the much larger output due to the increased 
number of orders received. So long as piece-work—which is a 
regular custom in some sections of the iron trade in Hull—is 
refused to us in the engineering departments with which wo are 
more especially connected, so long will it be in direct opposition 
to the welfare of all those who are interested in the carrying on 
of this business. We are convinced there is a remedy for the 
difficulty we have so long laboured under, and we leave it with 
you to say whether or not an effort shall be made to assist 
matters, rather than any longer let the work leave Hull for dis- 
tricts where “ piece-work” is in force, If your reply is that you 
still refuse to give us the opportunity of manufacturing on an 
equal footing with engine makers in other districts, we must 
leave with you the responsibility of closing an industry so far as 
Hull is concerned—should it be found necessary todo so—on which 
so much money has been expended, and to which the best part of 
our lives has been given. With your hearty support in the 
direction mentioned, you would yourselves gain an immediate 
advantage ; and we believe we should be able, within a reason- 
able time, to make our business a paying one, and jus the 
confidence placed in us by those who have invested capital in 
our undertaking. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.’ 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in Toe EnGInzer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

C. M. (Ashford).—The office isin Brussels—the administrator is Major Thys of 
that city. 

MACHINERY FOR Extractina Fisn O1u.—Letters have been sent to this 

correspondent. 

R. (Birmingham).—Dr. Anderson's statements concerning force and 
velocity are perfectly correct. 


J. 





COCOANUT MATTING MACHINERY. 
(To the Editor of The Engineer.) 
Sirn,—Will any of your readers kindly give me the name of any 
manufacturers of looms for weaving cocoa matting ? H. G. 
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THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 Ihs. 6d. 
Yearly (including two double numbers) .. £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
Jor any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper CoveRs— 


Half-yearly = £0 188. Od. 

Yeari os £1 16s. Od. 
Tuick Paper Oorres— 

Half-yearly £1 0s. 3d. 

Yearly oe £2 0s. 6d. 


Reapine Cases.— Zhe Publisher has in stock reading cases which will hold 
thirteen copies of Tot ENGIngER. Price 2s. 6d. each. 


ADVERTISEMENTS. 


*.* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and ‘‘ special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tak ENGINEER. 





MEETINGS NEXT WEEK. 


Tue InstituTION OF CtviL EnoingERs.—Tuesday, February 12th, at 
8p.m. Paper: ‘*The Mechanical and Electrical Regulation of Steam 
Engines,” by Mr. John Richardson, of Lincoln, M. Inst. 0.E. 

InsTITUTE OF MARINE ENGINEERS.—Monday, February 11th, at 7 p.m. 
Paper : ‘‘ Induced Draught,” by Mr. W. Trowell, Member. 

Tae InstTrTUTION OF ELECTRICAL ENoINEERS.—Thursday, February 
14th, at Sp.m. Paper: ‘On Reversible Regenerative Armatures and 
Short Air Space Dynamos,” by W. B. Sayers, Associate. 

Tue InsTITUTION oF JuNIOR ENoInEERS.—Friday, February 15th, at 
the Westminster Palace Hotel, Victoria-street, at 8 p.m. Paper: ‘‘The 
Practical Application of Alternating Current Motors,” by Mr. Walter J. 
Fryer, A.I.E.E , Member. 

Tue Sanitary InstrTuTe.—Wednesday, February 18th, at the Parkes 
Museum, at 8p.m. Paper: ‘Dry Methods of Sanitation,” by George 
Vivian Poore, M.D., F.R.C.P. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, February 12th, at 7.30 p.m. Paper: ‘The Application of the 
Electric Arc to Machinery, Boiler Repairs, &c.,” by Mr. Henry Foster. 


at 7.30 p.m. Graduate Section. Discussion on Mr. Bowden’s paper and 
on “ Indicators and Indicator F 

Society or Arts.—Monday, February 11th, at 4 p.m. Cantor Lectures: 
“ Means for Verifying Ancient Embroideries and es,” by Alan 8. Cole. 
Wednesday, February 13th, at 8 P Paper: “Light Railways,” by 
W. M. Acworth. Sir Benjamin Baker, K.O.M.G., F.R.8., will preside. 
Thursday, February 14th, at 4.30 p.m., at the Imperial Institute, South 
Kensington. Paper: “ Village Communities in Southern India,” by C. 
Krishna Menon, Lecturer on Agriculture at the Sydapet College, eden. 
Sir Charles Arthur Turner, K.C.I.E., will preside. 
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THE ELBE DISASTER. 


Tue few particulars relating to the loss of the North 
German Lloyd Steamship Company’s American liner 
Elbe which have become known since the publication of 
the last issue of Taz ENGINEER have not tended to miti- 
gate the horrors of the sad calamity, nor to restore public 
confidence in the sufficiency at all times of the precau- 
tionary measures adopted for the safety of life and 
property at sea. It may possibly be that the charges and 
complaints made by one or two of the few rescued 
passengers are rather due to the terrible circumstances 
in which they were so recently placed than to actual faults 
in the management and discipline of the vessel. Probably 
more will be learnt ofa trustworthy character upon these 
points at the inquiry which must inevitably be held than 
can now be safely relied upon. Certain of the facts are, 
however, indisputable. 

Here we have a crack Atlantic liner, belonging to one 
of the largest mercantile fleets in the world, which for 
thirteen years past has been regularly coping with the 
stresses and the perils of the Atlantic passage, coming 
into collision on a dark but not foggy night—or early 
morning—with a small iron coasting steamer of about 
450 tons gross register, and in a few minutes foundering, 
and carrying with her no less than 335 persons out of a 
total of 355 with which she had started only a few hours 
previously from Bremen. Out of the twenty persons 
saved, no less than fifteen were members of the vessel’s 
crew, and the great majority of them were officers. Only 
one woman was among them. All this is indubitably true. 
And now let us see what sort of vessel it was which 
was the subject of so dire a calamity. The Elbe was a 
spar-deck iron single screw steamer of 4510 tons gross 
and 2810 tons net register, built and engined on the 
Clyde in 1881 by the well-known firm of John Elder and 
Co. She had compound engines of 1000 registered horse- 
power, and her speed was about 15 knots. Hence, although 
not an exceptionally large vessel, she was yet the equal in 
that respect to many others engaged in the North Atlantic 
passenger trade. That such a vessel if struck end on by 
a steamer, even so small as the Crathie, would be badly 
penetrated is of course only too true, and the same result 
would have happened under similar circumstances to 
either the Campania, Paris, or Teutonic. But that either 
of these three vessels would have settled down and sank 
before her boats could have been got out of their davits 
and her passengers transferred to them we resolutely 
decline to believe. Indeed, it is very questionable 
whether such a blow received in any one compartment of 
either of the vessels named would have sunk her at all. 
That is to say, always supposing that the water-tight doors 
were shut immediately after the collision occurred. The 
case of the Oregon supports our contention in this matter, 
for as will be remembered, that vessel floated nearly two 
hours after her side was badly pierced by collision, and even 
in regard to that case there are many who still believe 
that a small door of some kind was open or she would not 
have sunk at all. It is quite true that in the year 1881 
the subject of bulkhead subdivisions in passenger 
steamers was not so prominently before the public, 
nor so thoroughly attended to, as it is to-day. In 
few, if any, of the Atlantic or other mail steamers 
built at that time were the bulkheads even stiffened to 
the extent now considered necessary for efficiency, and 
certainly they were not so numerous nor so closely 
spaced as in recent crack steamers. Nevertheless, there 
can be little doubt that even in the Elbe there were at 
least six or seven transverse water-tight divisions in the 
vessel’s length, and if such was the case, itis difficult to 
understand the rapidity of her foundering, except upon 
the supposition that the compartment penetrated was 
much larger than the others, or that two or more com- 
partments were in free communication with each other 
through the existence of open doors. It will be for the 
owners to produce evidence which shall clear up all 
doubts upon this point. It will also be an interesting 
and vital matter to ascertain what is the system of water- 
tight door drill adopted in the fleet of the North German 
Lloyd. To avoid water-tight doors altogether in the 
tween decks of passenger steamers is, we fear, impractic- 
able. Theyall have them, and in all they are found essen- 
tial to free communication along the passenger decks. In 
the engine and boiler spaces, too, they are a necessary 
evil; and at those parts of the vessel they are 
a greater source of danger than elsewhere. The 
only way to combine the value of efficient and 
complete watertight sub-division with the inevitable door 
communication in tween decks and machinery spaces is by 
instituting a frequent water-tight door drill on board, and 
by having the doors kept in a perfect working condition. 
To do this it is necessary that a certain portion of the 
crew should be permanently retained on board each ship, 
so as to be trainedin regard to the positions of the closing 
gear and to their own stations when the order to shut 
water-tight doors is given by the commander. Nothing 
short of this will give a steamer the benefit of her water- 
tight subdivision at the critical moment when the safety 
of the vessel and all on board depends upon that sub- 
division. 

No charge is here made in regard to the efficiency or 
otherwise of these arrangements in the Elbe, for nothing 


public, and especially those who are in the habit of 
crossing the North Atlantic, will, in view of the circum- 
stances of this disaster, desire to be reassured upon these 
important matters ; and it will be well if assurance can 
be forthcoming that all which prudence and experience 
could suggest was done to render the Elbe safe against 
the contingency of collision—not necessarily safe against 
being penetrated, for that is impossible ; nor from being 
placed hors de combat thereby, as that is inevitable ; but 
safe against foundering before the passengers and crew 
have a chance of availing themselves of such safety as 
is afforded by her boats. 

The question to whom blame is due for the collision 
is one which will also have to be investigated, and that, 
too, is a matter which, while swb judice, we decline to 
discuss. It has been alleged, since the disaster occurred, 
that the steamers of the North German Lloyds have been 
addicted to driving through the North Sea at a part 
which is always more or less crowded with fishing boats 
and other craft, in an imperious fashion; shrieking with 
syren and flaring with lights, expecting everything in 
their way to get out of the way as best they can, while 
they, themselves, keep steadily on their course. Regard- 
ing the truth or otherwise of this charge we know nothing; 
but, as it has been so freely made, it will doubtless receive 
attention. The onus of proof lies, of course, with those 
who make the allegation, and it is to be hoped that, if 
true, the charge will be persisted in and proved. On the 
other hand, if groundless, it will be the desire of all that 
the company shall be acquitted of that which is of too 
serious a character to pass uncontradicted. 

The question of the “look-out” will indubitably arise 
in the course of the investigation following this ter- 
rible disaster. What was done in the way of look- 
out on the Crathie is of first importance, because 
prima facie it was her place to keep clear. At the 
same time, the importance of a look-out is greater on 
board a vessel steaming at a speed of from 15 to 16 knots 
to what it is in one steaming 8 to 9 knots. In the former 
case, the time occupied in covering the distance between 
a light just detected and the point at which it was first 
seen is relatively so small that every effort should be 
made to detect it as early as possible. It is to be feared 
that the look-out men in the crow’s nest or on the fore- 
castle head of a fast steamer are unduly taxed on a winter 
night, and even on a winter day, especially when going 
head to wind. The human eye is too tender an organism 
to be effective when exposed to a cutting blast laden with 
half-frozen spray. Why cannot ocean steamers be fitted 
with a shelter and a stout glass screen protection for the 
‘* look-out ” men, the same as is common in America and 
even on some of our own port and harbour tugs ? 

There can be little doubt that very many collisions 

occur every year by reason of the look-out men being 
unable to see clearly ahead on a cold and windy night. 
It is quite possible that this disaster might be traced, did 
we know all the facts, to the ordinary infirmity of human 
eyes when exposed to such trying conditions as must 
have prevailed inthe North Sea last Tuesday week. But, 
granted that collisions will occur at times despite all 
that man may do to avoid them; granted, too, that 
when collisions occur, ships will be sunk thereby and 
that with awful rapidity, despite water-tight bulkheads 
and every other human device. Grant all this and more. 
Even then let us ask, are the resources of science so far 
exhausted that passengers and crews must necessarily be 
drowned? Are there no such things as life rafts? Have 
not life rafts sometimes assumed the form of chairs, seats, 
&c., and found a use as such on the deck of a passenger 
steamer? Even should boat’s falls and other tackle 
become hard with frost; even should davits become 
jammed and a sinking ship assume an awkward list; 
even should sailors rush to save themselves while help- 
less women look in vain for their protection and succour ; 
a raft on the deck of the vessel would still float and carry 
with it many people until other aid came and they could 
be taken off. Were there no rafts or other similar 
device on the Elbe’s deck? Are such rafts commonly 
placed on the decks of large passenger steamers? If 
not, why not ? 
Let us hope that this terrible disaster will not have 
happened in vain ; but that amid the sorrow it will cause 
and the anxiety it will awaken, there may arise some 
good results, and that ocean travellers in the future may 
derive additional safety thereby. 


THE COMMITTEE ON LIGHT RAILWAYS. 


Ir has been said that the Committee of Conference on 
light railways was appointed, on the principle of throwing 
a sop to Cerberus, to appease the agricultural interest of 
Great Britain and catch rural votes. The bucolic mind 
must be singular in its constitution if it finds satisfaction 
in the report and its appendices, which we published in 
our last impression. Itis difficult, we think, to find any- 
thing more unsatisfactory or more inept. The Committee 
was got together for the purpose of considering how far 
the rules of the Board of Trade might be relaxed in 
favour of light railways, and whether additional legal 
facilities for their construction should be provided, and 
on both points the report of the main body leaves us in 
the dark. The Committee believe, it seems, that changes 
may be made and rules relaxed; but the principal 
recommendation is, so far as the report is intelligible, 
that the whole matter should be left in the hands of the 
the “popular local authorities,” meaning the County 
Councils, and where large towns are concerned to the 
urban authorities. To this barren result are added 
the opinions of seven members of the Committee; while 
Mr. Sellon has prepared an entirely independent report, 
which will be found in another column. The probability 
is that little more will be heard of light railways just 
at present, notwithstanding that a Bill on the subject is 
promised. The Committee have done nothing, and the 
financial public take no interest in the scheme. 

Light railways, to be of service to any save the pro- 
moters, must be carried out on a very considerable scale. 





is yet known to us about them. But the travelling 
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localities can be productive of no national good whatever. 
Such roads must be regarded as local speculations, to be 
carried out by local capital and local interest, which 
means of course that they will not be carried out at all, 
simply because there is ‘‘no money” in such enterprises. 
Light railways to be of any national service must be the 
result of a national movement, and of the inception of 
such a movement there is not the smallest evidence so 
far as the great mass of the public is concerned. No one 
wants light railways, no one is prepared to invest money 
in them, and we venture to say that even Sir William 
Harcourt will not include in his Budget any proposal 
that a grant of public money shall be made in their favour. 
There are two grounds, and only two, on which their con- 
struction can be legitimately advocated with hope of 
success. One is that they will do so much good to the 
agriculturist that their construction should be undertaken 
by the State. The other is that their working will prove 
so remunerative that the capitalist can invest in them 
with certainty of a three per cent. dividend at least. 
But neither case can be made good. In point of fact, 
neither the politician nor the speculator believes in light 
railways. No one, in short, believes in them, and the report 
of the committee or conference will not promote faith. 
If the principle was fairly popular, there would be no 
want of money to reduce it to practice; but in truth the 
advocates of light railways have no proposals to take 
into the City which the most sanguine speculator would 
look at. No attempt worth the name has been made 
recently to prove that any extended system of vicinal 
light railways could be made to pay in Great Britain. 
We have no doubt that there are a few exceptional cases 
in which an adequate return might be got; but there is 
no case affecting the matter as a whole. Yet we can 
safely say that if any body of influential men will draw 
up a scheme for the construction of light railways in an 
agricultural county, say Essex, and will prove to demon- 
stration that a return of, say, 4 percent. can be confidently 
reckoned upon, they can have half a million of money, 
and a competent contractor at their disposal in a week. 
But no proof of the kind is possible, while there is the 
strongest reason to believe that the enterprise must result 
in financial disappointment, even if the promoters got 
the land necessary for nothing. As a financial speculation 
alonelight railways have no locus standi. Have they any 
other? The question can, we think, best beanswered by 
the great railway companies. We have not the least 
doubt that they could make a financial success out of 
them provided the light railways were made by the State 
or with State funds, and then handed over to the existing 
companies to work them as feeders; but this does not 
affect our contention in any way. Light railways standing 
alone have no commercial value, the experience of the 
Continent to the contrary notwithstanding. But when we 
come to consider them as methods of assisting the 
ane agriculturist, the case for them is not much 
etter. 

The proceedings of the last meeting of the Central and 
Associated Chambers of Agriculture supply an instruc- 
tive comment. Colonel Frost moved:—‘‘ That in the 
opinion of this Council the provision of light railways 
would in certain districts be advantageous to agricultu- 
rists, provided that no additional burden be thrown upon 
ratepayers by their construction, and that protection be 
given against unreasonable or unfair charges, and condi- 
tions being made for the conveyance of agricultural 
produce upon them.” Mr. Fellowes, M.P., seconded the 
motion. The vague conclusions of the motion obviously 
commit no one to anything. A long discussion followed, 
in the course of which widely divergent views were 
expressed. All the speakers agreed that in the present 
state of agricultural depression, it was absolutely 
essential that some steps should be taken to assist 
the farmer to compete with foreign producers, but 
while some members of the Council warmly advo- 
cated light railways others spoke in favour of steam 
trams and of haulage by traction engines, and 
one speaker warned the meeting that light railways might 
do more harm than good by facilitating the importation 
of foreign products into country districts, to the direct 
injury of the local producer. A general opinion was 
expressed that no increased burden should be thrown 
upon the rates, but it was suggested that if such a poor 
country as Italy could afford to provide light railways for 
her agriculturists, Great Britain should be able to do the 
same thing. Mr. Liversedge, Yorkshire, moved, as an 
amendment, “ That this Council cordially agrees with and 
supports the views expressed in the report of the Light 
Railways Conference Committee, and urges the Board of 
Trade to give immediate effect to those views, so that the 
construction of light railways may be commenced with 
as little delay as possible.” This was, however, more 
than the meeting could stand, and notwithstanding 
that the amendment was supported by a professor, it was 

rejected by 23 votes to 19, and Colonel Frost’s motion 
was then adopted. Probably the Chamber of Agriculture 
is a8 competent to express an opinion on the subject as 
anyone else. We have said ere now that there are a 
few districts in Great Britain where a light railway might 
be of use, but these are too few to count for much in a 
general scheme. Nothing short of the establishment of 
a complete network of vicinal lines could do any good, 
and such a scheme has no existence in the mind of any 
one, save in a very vague and general way. Indeed, it is 
sufficient to take up any good map of England and 
attempt to set out on it routes for light railways, to 
demonstrate the tremendous difficulty of the task. The 
problem is not to unite two or more towns—that is quite 
a different matter—but to unite the greatest number of 
farms with a market town. In the end it will be found 
that all schemes resolve themselves into the laying of 
rails at the side of the road and hauling vehicles on it 
with little steam engines. In this way a certain number 


of individuals who now walk, ride, or stay at home would 
be carried to and from towns in which they have no par- 
ticular business to transact; and the farmers within very 
limited districts would be able to send their corn to 





market by rail instead of using their own horses to convey 
it along the same road. Here again we come, as the 
Yankees say, to ‘“‘ the bed rock.” How much money is 
there in such a scheme for the farmer? On this point 
there is an ominous silence among the advocates of the 
scheme, and yet this is ¢e essential point. It is so easy 
to talk of financial benefits in general, and so difficult to 
reduce them to particulars. 

The truth is that in a country intersected in all direc- 
tions by railways, canals, and most admirable highways, 
and abounding in horses the best fed and most com- 
petent in the world, there is really next to no room for 
the vicinal light railway. The population is not dense 
like that of Belgium, nor is the country almost exclu- 
sively arable. No consolidated scheme for light railways 
has ever yet been advanced. No one has ventured to 
prepare anything of the kind. The example of Ireland 
counts for nothing, because the conditions are totally 
ditferent, and the lines made there were made for charit- 
able purposes. Enough has, we think, been said on the 
subject. When a serious scheme is put forward for con- 
sideration it will be time enough to go further into the 
matter. For the moment the proceedings of the Confer- 
ence may be regarded as the death warrant of a move- 
ment which is the outcome of a political manceuvre. 

But putting light railways and farmers on one side, it 
will be found that certain conclusions at which members 
of the Conference have arrived are in many respects 
altogether admirable. It is indisputable that modifica- 
tions are desirable in the methods of parliamentary pro- 
cedure. The initial cost of obtaining permission to carry 
out any public work in this country is enormous. No 
doubt this is in the main due to the wholesome respect for 
private rights and private property felt in Great Britain. 
But after all it is difficult for the lay mind to under- 
stand why the costs should be so large, or why a 
single individual should be able to compel an outlay 
which is preposterous as compared to the whole capital 
of an undertaking. On the other hand, it must not be 
forgotten that the speculator not unfrequently forces him- 
self and his works into a district where he is not wanted. 
He has no regard for any interest save his own, and 
whether the work he proposes to carry out is likely 
to prove a financial failure or success the result is the 
same to him. His profit will have been made before the 
line is opened for traffic. It is right that a proper 
check should be exercised by the Legislature. But 
it is not right that the maintenance of this check should 
involve any unnecessary outlay. The whole question 
of parliamentary procedure in the matter of private 
bills requires modification, and the cautious delegation of 
parliamentary powers to local authorities might in many 
cases be productive of much good. Thus, for example, 
there are numerous cases wherein the action of the Board 
of Trade on the one hand, and parliamentary and law 
costs on the other, prevent the extension of tramways in 
suburban districts of country towns of considerable 
population, where they would prove of benefit to market 
gardeners, allotment hcelders, and ultimately to the 
greengrocer—the consumer of vegetables could, of 
course, gain nothing. On the whole the principal work 
done by the Conference has consisted in directing atter- 
tion to the necessity for simplifying and reducing the 
cost of parliamentary interference with transport schemes, 
and ‘probably this is as much as could be expected, or 
even is as much as is just now desirable. 
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THE PARIS METROPOLITAN RAILWAY. 


Ir is not easy to point out any logical objection to the basis 
upon which it was proposed lately to construct an under- 
ground railway in Paris. The necessity for such a railway is 
becoming more and more urgent. The population concen- 
trated within the walls of the city is denser than ever before, 
and the means of transport have long since fallen short of 
the public needs. In the present crowded state of the city, 
the existence of a large section of the inhabitants is a pre- 
carious one, and this could be relieved by affording facilities 
for settling down in the suburbs. At present this is impos- 
sible in consequence of the very inadequate railway service, 
but once the Metropolitan is constructed the difficulties will 
be entirely removed. Unfortunately, this is one of the points 
that bave influenced the Municipal Council against the 
underground railway. It does not want any displacement of 
inhabitants from the city to the suburbs, as it fears that this 
would affect the revenue from the octroi duty, and the 
municipal treasury must be kept well filled even if the 
public is put to great inconvenience thereby. Apart from 
this question, the construction of the underground railway 
is looked upon as one of the essential factors in the success 
of the forthcoming exhibition in 1900, Unless the work is 
put in hand at once it will be quite impossible to deal with 
the enormous traffic that will take place during that period. 
This, however, seems to have been taken into little account 
by the Municipal Council, which, being already prejudiced 
against the scheme, is further animated by a spirit of antagon- 
ism to the Government. The Council is the only municipal 
body in France that has not the power to plan and execute 
works on its own authority, and every public undertaking pro- 
posed by the Council has to be submitted to the Chamber of 
Deputies before it can be putin hand. Under these circum- 
stances the Council loses no opportunity of obstructing any 
project that may be brought forward by the Minister of 
Public Works, and M. Barthou’s scheme received the 
fate that is reserved for most of the Government pro- 
posals. Another thing that the Metropolitan has to contend 
against is the opposition of the powerful monopolies which, 
in Republican France, are carried on on & much more ex- 
tensive scale than elsewhere. It is not surprising, therefore, 
that the late Ministerial project should have been rejected by 
the Council, which refused to accept any ee that did 
not place the Metropolitan in independent hands, that is to 
say, ina manner that would render it easy of acquirement 
by the Municipal Council. In view of the urgency of the 
railway, however, the Government did not lose hope of seeing 
it carried out, and a commission was appointed to modify 
M. Barthou’s plan in a way that might prove to be acceptable 
to the Paris «diles. Some special sittings of the Muni- 
cipal Council were also held to consider the various schemes 





that had been presented, andit was expected that all difficulties 
would at length be overcome. M. Poubelle, the Prefect of the 
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Seine, spoke in favour of. M. Barthou’s project, as he thought 
that it would be very advisable to let the existing railway com. 
panies, having their termini in Paris, run the risk of carrying 
out the two transversal lines, and if these proved successful 

the Council might eventually construct the connecting lines 
on its ownaccount. The projects of MM. Sauton, Arsene. 
Lopin, and Champoudry were also considered, but they were 
objected to on the ground that they did not sufficiently serve 
those parts of the city in which improved transport was most 
seriously needed. It was at length decided to take a popular 
vote on the different points raised in the discussion, but when 
the necessary credit was asked for, the vote of the Council 
veered round against the Metropolitan, with theresult that the 
three days’ conference came to an end without anything being 
done. M. Barthou soon afterwards gave in his resignation 
as Minister of Public Works, and in view of the Ministeria] 
crisis that has taken place since then, it is considered that 
the project for the Metropolitan is definitely abandoned. 


THE BADEN KRUPP GUN ACCIDENT, 


Wr have received a translation of an extract taken from 
the German official report on the accident which occurred 
with a Krupp 26 cm. (10:2in.) gun on board the Baden. This 
gun was reported in English papers to have burst; at the came 
time the ‘‘metal’’ was stated to be ‘‘soundand strong.” This 
qualifying expression suggests the misapprehension of an 
account which most likely was due to ignorance rather than 
wilful misrepresentation. The following is the translation of 
the extract in question:—‘‘ A bursting of the gun did not 
occur at all, the accident, occasioned by the coincidence 
of several adverse circumstances, merely consisted in the 
ignition of a 26 cm. war cartridge of 48 kilos. of black 
prismatic powder, c. 75, when being introduced into the gun, 
which accident blew out the unsecured breech pieceand pushed 
forward the loaded shell—which was already rammed home— 
up close to the muzzle. Two officers and seven gunners who 
stood in the rear and at the sides of the gun were killed by 
the force of the explosion, and eighteen men were slightly 
wounded. As the charging tube was bent and stuck fast in 
the loading hole, the spare breech block could not be intro- 
duced at first. In order, therefore, to fire out the loaded 
shell, the gun had to be closed provisionally by wedges of oak 
wood, and the cartridge ignited by means of an incandescent 
fuse. The charge used at first—30 kilos. of prismatic powder 
—did not suffice; the next trial, however—with 48 kilos.— 
broke the charging tube into pieces and threw it out of the 
gun, whereby it became possible to apply the spare breech 
block. The shell, which stuck still uninjured near the muzzle 
of the gun, was now fired out with a charge of 30 kilos. The gun 
not showing any signs of damage, either in the bore or in the 
recess for the gas check after this, was again entirely fit for 
use, is still on board, and has been employed just as before in 
all firing exercises.’ In the early days of breech-loaders, the 
accounts of this very fatal accident would not have been 
likely to rest without active inquiry bringing out facts which 
the advocates of muzzle-loading would have made the most 
of. The day for that has long gone by, and it is only owing 
to the statement that the gun had burst finding its way into 
Brassey’s ‘“‘ Annual ”’ that the above tardy correction has been 
made. Those who are acquainted with Krupp guns can see 
that this piece was in no way in fault; indeed, such an 
accident could bring very little strain on it, much less than 
that of an ordinary round. At the same time the ignition of 
a charge in entering, and the terrible loss of life which fol- 
lowed, are so unprecedented, that the impression produced 
by an imperfect report would be that the gun had burst, It 
would be instructive to learn how the charge became ignited. 


THE COAL TRADE, 


Tr is becoming ew evident that there is trouble 
ahead in the coalfield. Both employers and employed, par- 
ticularly those who are at the head of the two great federa- 
tions, are exceedingly anxious to avoid anything like an 
industrial war, and will do everything in their power to pre- 
vent that calamity. Still, there is no doubt that the situa- 
tion is getting very acute, The quotations for hematite irons, 
after remaining stationary for over six months, have gone 
down 1s. per ton, which is the lowest point touched since 1880, 
at which time miners’ wages were 30 per cent. lower than they 
are now. Abnormally cheap iron will not, however, cause in- 
creased demand in the absence of orders from oe arts, 
and there is not sufficient business being placed in the home 
country to overtake the production. Indeed, the very fact that 
hematites have dropped 1s. per ton is direct evidence of over- 
production. Makers say that they cannot possibly manufac- 
ture at lower prices, and their statement is endorsed by steel 
merchants. Everybody is reluctant to so much as menticn 
wages, but it is quite clear that the only way to relief, in the 
absence of a great boom in business, is in that direction. 
Ripples of unrest are therefore apparent in various parts of 
the coalfield. Disputes here and there are indications of an 
unsettled state of affairs, which may at any moment extend 
with graveissues. There is no doubt whatever that many of 
the pits in the centre of England are at present being worked 
without a profit, and several of them at a positive loss. The 
chief point from which trouble may first arise is a peculiar one. 
Many colliery proprietors find themselves in possession of pits 
which vary considerably in their working. One part cannot 
be made to pay under serious disadvantages, while another 
portion can be conducted at a profit, and the loss in the one 
case had to be balanced by the gain in the other. The 
owners, therefore, are setting down the unprofitable portions 
of their pits, with the view of reducing the cost per ton of 
their whole production. The immediate effect of that policy, 
of course, is to reduce the number of men employed. These 
in their turn would have to apply to the colliery unions for 
out-of-work pay. The miners’ organisations are strongly 
averse to this way of working the pit, and the leaders are 
doing their utmost to prevent the policy being carried out. 
It is hard to see, however, how they can compel a 
colliery proprietor to keep working any part of his pit which 
does not pay. The contention of the colliery owner is that 
every man, in any other industry, is entitled to lop off any 
anprofitable branch of his business, and as a matter of fact 
does do so, and must do so if he would keep out of the bank- 
ruptcy court. He therefore very naturally asks, Why should 
the coalowner be the only man who is obliged to keep work- 
ing, without a profit, when be sees his way to strike off the 
unprofitable part of his workings, and make a margin by 
thus reducing the cost of production? The whole thing 
comes round to what has been stated over and over again. 
It is impossible to create such an artificial demand for coal 
as to keep the prices up at a figure which the consumer 
cannot pay, and when, as now, production is so largely in 
excess of requirements, values must keep low, and the coal- 
owner, if he would continue a coslowner at all, must merci- 
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Jessly rid himself of the unremunerative portions of his pit, 
‘ust as @ forester, for the health of his trees, lops off every 
dead branch. 








LITERATURE. 


American Brewery Plant. By Professor ScHwackHOFER, 
of Vienna, 1844. 
[SeconD Novice. | 

Tue next chapter gives very full details of several 
brewing operations at which the author was present. In 
three of these, hominy was used, in proportions of #5, 40, 
and 43 percent. respectively. Then follow particulars of 
two brewings with 40 per cent. of cerealine. Brewing with- 
out the addition of any of these malt substitutes seems to 
be quite exceptional. The cooling of the wort, and the 
fermentation of the beer, are next described. In speaking 
of the use of an ejector for blowing yeast into the wort, 
he mentions that these are not always kept as clean as 
they should be, and that some which he took to pieces, 
though beautifully nickled and polished on the outside, 
were rough on the inside, just as they had left the 
foundry. The working takes from ten to twelve days, 
and the beer then passes into large storage vats at a 
temperature of about 39 deg. Fah. Here itis usually kept 
from two to four weeks; but in many breweries, as, for 
instance, that of Schlitz in Milwaukee, for two to four 
months. Cask-filling and carbonising machines are next 
described. Most of these are well known in England ; 
but in one which the author illustrates, a bottle containing 
liquid carbonic acid is put into direct communication with 
the vat containing the beer, so that the mixing takes 
place without pumping being required. 

Fermentation in vacuo is superseding the usual method, 
in all parts of the United States. At the beginning of 
1893, this process was being used in more than fifty 
breweries, whose annual output exceeded 3,000,000 
barrels. The chief advantage in it is that the period of 
after-fermentation is shortened, so that the beer is sooner 
ready for use; in fact, the whole period from the com- 
mencement of brewing until the beer is ready for sale is 
only from twenty to twenty-six days. The author states 
that beer made by this process has a different flavour 
from that fermented in the ordinary manner. 

Only the very largest breweries make their own casks. 
The rest are supplied by cask factories, of which the 
largest, in Cincinnati, turns out 6000 per day. The 
material used is exclusively white oak, and the size most 
used the half-barrel. The author describes and praises 
the machines for making, inserting, and extracting bungs; 
but he found nothing new in barrel washing or pitching 
machines, which were all similar to those used in Europe. 
He found that filters were invariably used, whilst in 
Austrian breweries, he says, they are quite the exception 
—in fact, some Austrian brewers make it a boast that 
they never require them. There are two reasons for this 
difference, the first being that in Austria the beer is kept 
longer before consumption, and the second that they are 
not so particular if it is slightly cloudy. Special railway 
vans for transporting beer in barrels, HF sot: Pom and 
bottling machines, which are next described, are very 
- on used in England, though differing slightly in 

etail. 

The third section of this report contains detailed 
descriptions and drawings of six of the largest breweries 
in the United States, viz., the Pabst and the Schlitz in 
Milwaukee, the Anhiiuser Busch in St. Louis, the Con- 
sumers’ Brewery in New York, the National and Columbia 
3reweries in St. Louis. These the author considers to 
be amongst the chief objects of interest in the United 
States, and says they are real industrial palaces, such as 
are not to be found anywhere on the Continent of Europe. 
The general type of all these edifices is the same: one 
building five to eight stories high, in which the grinding, 
mashing, and boiling take place, and another of the 
same size fitted with refrigerators, and serving for 
fermentation and storage. There are seldom under- 
ground cellars, and even where land is plentiful, the 
length and breadth are kept as small as possible, and 
many-storied buildings are constructed. This effects a 
saving in building materials, and also in working ex- 
penses ; since it is easier to move all classes of materials 
inside a factory, in a vertical, than it is in a horizontal 
direction. 

The Pabst Brewing Company, as already mentioned, is 
the largest in the United States. It was founded in 
1842, but only took its present name in 1889. The build- 
ings cover a surface of 1,500,000 square feet, and addi- 
tions are still being made. All power required in any 
part of the brewery, with the sole exception of the 
bottling establishment, is taken from the main engine 
house. The principal engine is 1500-horse power; the 
cylinder diameter is 82in., and the stroke 54in. It has a 
fly-wheel 16ft. diameter, and makes ninety revolutions a 
minute. The transmission to different parts of the 
brewery is made by two leather belts 3ft. wide, and one 
of 2ft. There is a reserve engine with 30in. cylinder and 
54in. stroke, making fifty-two revolutions a minute. 
There are also separate engines for the lifts, pumps, boiler 
house and cooperage; but they are only required when 
the main engines are not running. In the boiler house 
there are twenty-four tubulous boilers, 5ft. 6in. diameter, 
18ft. long, each with sixty-four 4in. tubes. The chimney 
is 12ft. square at the base, and 225ft. above street level. 
The steam is conducted to a 32in. pipe under the footpath, 
connecting with the different steam reservoirs. In this 
pipe, the pressure is almost the same as that in the boilers. 
In the bottling house, are three more boilers, of the same 
construction as the others. There are two large and 
seven small refrigerating machines, several of the latter 
being usually kept in reserve; in summer the refrige- 
rating capacity in use is 700 tons to 800 tons per twenty- 
four hours. For the electric lighting there are three 
dynamos, of which one is for thirty arc lamps, and the 
other two for 1200 incandescent lights each. The total 
number of men employed is 1500. Many more par- 
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ticulars are given about this brewery; and a full account 
of the other five then follows. They are all handsome 
and well-arranged buildings of very recent construction. 
The Consumers’ Brewery in New York was built in 1890, 
the Columbia Brewery in St. Louis in 1892, and an 
important part of the Anhiiuser Busch has just been 
finished. 

The fourth section is devoted to refrigerating machinery. 
The author points out that the absence of ce. e, and 
the general arrangement of American breweries, render 
artificial cooling more necessary than in Europe; and 
remarks that natural ice is hardly ever used. Breweries 
are the chief, but not the sole users of refrigerating 
machinery in the United States. Artificial cold is so 
much needed in various industries, that in two cities, 
Denver and St. Louis, it is supplied from central stations, 
with good financial results. The apparatus used is an 
ammonia absorption machine, which is considered the 
most suitable for a fluctuating demand. In the distribu- 
tion are three separate lines of pipes, one to conduct the 
liquid ammonia to the place where the cold is required, 
a second for the return of the ammonia vapour, and a 
third line in which a vacuum is maintained; so that, if 
necessary, a part of the network can be emptied, without 
having to stop the whole service. Ether was used in the 
first ice-making machine, constructed in the United 
States in 1855. The output was 1600 1b. of ice in twenty- 
four hours. The use of ether was soon abandoned, and 
Carré’s absorption machine, and Pictet’s compression 
machine replaced it. The ammonia compression 
machine is now almost exclusively used in American 
breweries. The usual type is with two vertical com- 
pression cylinders, single or double action, carried on an 


| A-shaped frame, and driven by a horizontal steam engine. 


In all the larger machines, the engines have Corliss 
valves, and work direct on the crank-shaft of the com- 
pressors. A type which is also used a great deal, is the 
Linde, made in the States, but with drawings supplied from 
Europe. The cooling of fermentation rooms and store- 
rooms is either indirect, by means of brine, as is always 
the case in European breweries, or direct, by conducting 
the liquid ammonia through a network of tubes, on the 
ceiling of the room to be cooled. This last method, 
termed ‘direct expansion,” is almost universally adopted 
in American breweries. Each system has its advan- 
tages; with brine, the cooling pipes are easily kept 
water-tight ; the circulation can be easily watched, as the 
expansion of the ammonia can be made to take place 
close to the compressor. The large quantity of brine 
serves as a store of cold, so that a short stoppage of the 
compressor causes no appreciable difference in the tem- 
perature of the room, and the quantity of ammonia 
required to fill a machine is relatively small. On the 
other hand, the cold which has been produced can be 
better utilised by direct transmission, and thus power 
and cooling water are both economised. The surface of 
the network of cooling pipes can be smaller for an equal 
result, because the temperature in them is lower; the 
whole installation is more simple, as neither the brine 
circulating pump nor the vaporiser with its tubes are 
required, and the temperature in the cooling-room can 
be speedily and accurately regulated. 

For the manufacture of block ice two systems are 
followed in America, the can and the sheet system. In 
the first, blocks from 8in. to 14in. square and 30in. to 
40in. long are made. The water to be frozen is obtained 
by condensing the exhaust steam from the engine; a 
separate installation distilling steam taken direct from 
the boiler is never used. or this reason, even in the 
largest factories of this description, single - cylinder 
engines are used almost invariably. Economical com- 
pound or triple-expansion engines do not give off sufficient 
steam to supply the ice cans with condensed water. 
Consequently the production of ice depends on the steam 
yield of the boiler, and does not exceed 5 Ib. or 6 Ib. for 
every pound of coal burnt. The exhaust steam is 
collected in surface condensers; the water passes 
through a separator to remove the oil, and is filtered 
before being used. The author considers the method of 
removing the ice from the cans better than that followed 
in Europe. Instead of dipping a whole row of cans into 
warm water, each can slides on to a tipping arrange- 
ment, which automatically causes warm water to play on 
it from all sides, till the block of ice is loosened and slides 
down a shoot. 

In the other system sheets of ice 15ft. or 16ft. long by 
8ft. wide, and 12in. to 16in. thick, are made. The freez- 
ing takes place from one side, fresh water being allowed 
to flow over the other. As ordinary fresh water can be 
used, this system enables economical steam engines to be 
employed, so that it is less expensive than the other, 
whilst the ice is better. The largest ice factory on this 
system is in New Orleans; it was constructed by the 
Frick Company, of Waynesboro, and has an output of 
100 tons per day. The blocks are 16ft. by 8ft., and take 
eight days to freeze 12in. thick, or twelve days for 16in. 
Particulars of the twelve largest manufactories of refrige- 
rating machinery in the United States are then given, 
then details and drawings of their machines, which are 
all on the compression system. An absorption machine 
is then illustrated and described. The author says they 
are all practically the same as the machines constructed 
in Europe on the Carré system, and that they are always 
heated by steam. 

The last section of the book treats of boilers, and more 
especially those used in breweries. The use of steam in 
American breweries is far greater than in those of the 
same size in Europe. The development of artificial cool- 
ing, the invariable adoption of boiling by steam, and the 
numerous transporters and other mechanical arrange- 
ments, whereby machinery has replaced hand labour, all 
add to the boiler power required. But, as a rule, the 
boilers themselves are smaller than those used in large 
establishments in Austria; the increase being in the 
number of boilers, and not in thesize. The author con- 
siders that in boiler construction the United States is very 
backward. Whilst European makers have brought out a 





number of different types, taking into consideration the 
great differences in fuel, the equally great differences in 
feed-water, and the work for which they were intended, 
American firms have almost entirely confined themselves 
to horizontal tubular boilers, with firing underneath. 
This class of boiler, built everywhere to similar dimensions 
and in sizes from 15-horse power to 150-horse power, may 
be found in nearly all industrial establishments, except 
in the larger electric installations. These boilers are 
easily made, and therefore cheap, but are not economical 
in their consumption of fuel. Moreover, they are not 
easily accessible for repairs or examination, produce wet 
steam, require many repairs, and are very liable to ex- 
plosion. Many breweries are now putting in water-tube 
boilers, in order to be able to use high-pressure engines, 
but the majority keep to those described above. 

In some States, and in some cities, such as New York, 
Philadelphia, &c., there are regulations with regard to 
testing and inspecting boilers; but there is no general law 
throughout the country. Boilers are classed according to 
their horse-power ; one-horse power being the production 
of 30 1b. of steam per hour, at a pressure of 70 1b., from 
water 100 deg. Fah. The average heating surface per 
horse-power for horizontal boilers with firing underneath 
is 15 square feet; for water-tube boilers made partly of 
cast iron, 11 square feet; for water-tube boilers made 
entirely of steel, 7} square feet; and for vertical boilers 
with fire-box, 10 square feet. These proportions are not 
based on experiments, but are the result of competition ; 
boilers of the same price having to be of the same size. 

Drawings of typical boilers of these different classes 
are given, including several water-tube boilers by Messrs. 
Campbell and Zell, the Sterling Boiler Company of 
Ohio, and other makers, exhibited at Chicago Exhibition. 
A drawing of the largest boiler exhibited at Chicago is 
also given. It was a vertical of 1000-horse power 
nominal, called the Climax, and made at the Clonbrock 
Boiler Works, in Brooklyn. It was 37it. high, had 846 
bent tubes, and the heating surface was 10,000 square 
feet. Several peculiar boilers are also illustrated. In one 
—by the Hazleton Company, and usually styled the 
“* Hedgehog boiler,” all the tubes are closed at the outer 
end, and their inner ends meet in a vertical wrought- 
iron cylinder, from which they project radially. They 
are surrounded by a casing of brickwork, into the lower 
end of which the hearth is built, whilst the continuation 
of the upper end forms the chimney. With smokeless 
fuel and perfectly clean feed-water, this boiler gives good 
results. ‘ 

Descriptions and illustrations of mechanical stokers, 
boiler fittings, and feed-water heaters follow next, and 
the book finishes with some remarks on feed pumps. 
Most breweries use Worthington pumps, but in some the 
author saw an appliance called the Pohl air-water pump. 
In this, instead of lifting the water by pumping, air is 
forced down. Ina well the air passes down a separate 
pipe, the end of which is turned over at the bottom, so 
that the air which has been forced down rises up through 
the water main. Each air bubble or small air column, 
carries up a certain amount of water with it, so that an 
alternate stream of water and air comes from the delivery. 
When used in bore-holes, the air-tube is taken down in- 
side the water main and widened out at the end, so that 
the air may rise equally all round. This system is suit- 
able for lifts up to 150ft., and it gives the best result when 
the depth of the main below the water surface, is equal to 
one and a-half times the height of the lift. The limit up 
to which it is possible to use it, is for a lift equal to double 
the depth of the pipe below the surface. 
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SAW BENCH 


MR 


WITH RISING AND FALLING TABLE 


A, E, BERRY, SOWERBY BRIDGE, ENGINEER 





BERRY’S SAW-BENCH WITH RISING AND 
FALLING TABLE. 


THE illustration above represents a new pattern saw-bench, 
with rising and falling table. The tables are raised and 
lowered by means of central screw at each end, and made 
perfectly rigid by an adjustable guide arrangement. The 
adjustments in the slides are so arranged that it is impos- 
sible for any rock or shake to occur through wear. The 
spindles are of steel, and revolve in extra long and phosphor 
bronze bearings with lubricators which prevent sawdust 
from getting into the bearings. The fences are adjustable 
for either square or bevel work, and have fine adjustment by 
screw, and are capable of being turned over the end of 
the bench, thus leaving the top surface clear for cross-cut- 
ting. In these benches, the vertical slides work in guides 
which are fitted on each side with loose dies or adjusting 
edges instead of on one side only as is usual, so that a central 
adjustment can always be maintained. This bench is made 
by Mr. Albert E. Berry, Victoria-road, Sowerby Bridge 








SUBMARINE CABLE GRAPNELS. 


THE engravings below illustrate two new forms of grapnels 
which are just being introduced by Messrs. Johnson and 
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Fig. 3 is an illustration of a form of grapnel for the 
recovery of cables in mud bottoms. This grapnel has two 
steel prongs, which are comparatively thin but deep in 
section, so as to offer little resistance to their penetration 


into the mud. The prongs are connected to one end of a/| 





broad flat plate which constitutes the shank, the plane of 
which is at right angles to the plane of the prongs. 

On dragging with this grapnel the shank slides with its 
flat face on the surface of the mud, while the downward 
directed prong penetrates to its full length into the mud, so 









wun 











JOHNSON’S COLLAPSIBLE PRONG GRAPNEL 


Phillips, of Charlton, the grapnels being the invention of 
Mr. Claude Johnson. Fig. 1 is a sectional elevation of his 
collapsible prong grapnel for the recovery of cables lying on | 
rocky bottoms. Fig. 2 shows its outward appearance. Any 
one orall the prongs can retire within the shield either before 
or after the cable is hooked, and it is not easy to imagine any | 
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GRAPNEL FOR MUD BOTTOMS 


arrangement of rocks that could possibly stop the progress of 
the dragging or injure the instrument. The principles of the 
automatic movement of the prongs of this grapnel are essen- 
tially different from that of a grapnel having retractile prongs. 
In the latter form the prongs open outwardly, and so prac- 
tically increase the size of the instrument, and the expanded 
prongs are in their weakest position to resist strain from 
contact with rocks. It will be seen that-in Mr. Johnson’s | 


grapnel the reverse takes place, and the prongs cannot be | 
injured, 


| as to seize the cable embedded therein. 


Engineers engaged 
in the repair of submarine cables are well aware of the utility 
of grapnels which will drag rocky bottoms without injury to 
the prongs, and also of reliable grapnels for the recovery of 
cables from muddy bottoms. 








DIRECT-ACTION HIGH-PRESSURE PUMPS. 


By the above engraving we illustrate the short stroke 





| duplex “Prospect”? steam pump made by Messrs. Cole, 





/ 








Marchent, and Morley, of Bradford, under Holehouse and 


| Morley’s patent. The valves of the two cylinders are worked 





by the inter-related valve gear as described and illustrated, in 
connecticn with a long stroke pump for ordinary work, in 
Tur ENGINEER of September 21st, 1894, 

The real advantage of the pump is that it is expansive 
| working, consequently regulates its own compression without 
| aid from compression ports, and asin that case the steam 
| valve is open by lead at the completion of the stroke, the 
| return stroke is commenced at once, making a reciprocating 
| motion approximate very nearly to a continuous one, and 
| making higher speed of pumping attainable. Both sides 
| move at same time very nearly as though coupled to cranks 
| at right angles, but not being rigidly connected they can 
| approach towards and recede from that relative position in 
| case the flow of water is irregular. The valve action gives 





THEMBPROSPECT HIGH-PRESSURE STEAM PUMP 


movement which opens the port wide by about ,°;ths of the 

stroke and closes it again from full open to completely closed 

between ;*,ths and ths of stroke, the travel past the open- 
| ing of the port being only about ,‘;in. It is somewhat diffi- 
| cult to explain the action of the pump except by assuming 
that readers will understand that the inter-relation of the 
pistons and valves of the two sets of steam and water parts 
permits of an automatic compensating action. The indicator 
diagrams below are taken from one of these pumps, and 
show the distribution of the steam as automatically varied by 
the valve gear with variation of the pumping resistance, the 
varying expansion being clearly shown. 








PREPAYMENT GAS METERS. 


A PAPER on “ Prepayment Gas Meters” wasread by Mr. Joseph 
Nasmith before the members of the Manchester Association of 
Engineers at a recent meeting, in the course of which he said the 
application of this principle could scarcely be put to a more nseful 
purpose. It was well known to gas managers that candles and 
oils were toa large extent used in place of gas, for the simple 
reason that in the ordinary way gas had to be paid for once a 
quarter, and the amount was felt to be a serious one by the poorer 
classes, whilst many corporations and companies demanded a 
deposit, which was levied at the commencement of the con- 
sumers’ transactions with them, and these two causes combined 
formed a sufficiently serious tax to prevent a very large number 
of persons from using gas, the percentage of non-users in some 
instances being largely in excess of the users of gas, These 
objections to the use of gas were, however, being largely removed 

| by the introduction of the system of prepayment meters, Although 
at first sight it appeared a very simple matter to devise a piece of 
mechanism by which acoin or token could be used asa meansof operat- 
ing delivery mechanism, further experience demonstrated the 
difficulty of the task. In the first place, the mechanism must be free 
from complication, as it was subject to were all and sundry, 
with the result that might naturally be expected. Then it was 
desirable for the same reason that it should be well and strongly 
made ; and the third requirement, when applied to a gas meter, 
was that the measuring out should be rw gag? done, as 
any variation in this respect would be fatal. t was also 
| necessary to ensure that fraudulent use was not made of 
the mechanism—a point which was of great importance—and the 
space occupied by the attachment must be limited, gas meters 
| being often fixed in positions which were cramped and confined, 
so that every inch of space wasneeded. The chief requirements of 
|a prepayment attachment might therefore be summed up as 
| simplicity, strength, accuracy, prevention of fraud, compactness, 
It was also advisable to effect a complete separation of the coin- 
receiving and delivering mechanism, so that when no coin was in 
the former could be operated without actuating the delivery 
mechanism, whilst once the coin was received, it should not be 
recoverable until it had done its work. In prepayment mechanism 
there were two classes, the first including all devices in which the 
gravity of the coin when falling was used to produce the desired 
effect, and the second, those in which the coin was used as a gag 
or connecting piece between two portions of the mechanism. In 
applying either of these forms of coin-operating devices to a gas 
meter two principal methods had been opted. In one 
case the action resulted in the removal of a stop from the 
path of the meter drum, or some other moving part, so as 
to allow the drum or bellows to work, the stop being again 
engaged when the required period of delivery wasatanend. In 
the other form the operation of the parts by the coin was utilised 
to open a valve through which the gas passed into the service pipe 
while the operation of the delivery mechanism returned the parts 
to their initial position, closing the valve and so preventing the 
passage of gas. The latter type of mechanism was, in his opinion, 
by far the most scientific and effective. After describing in 
detail the various types of prepayment meters that have been 
introduced, and the most recent improvements, Mr. Nasmith said 
that the mechanism of these prepayment meters had now been so 
perfected that any inaccuracy in recording the quantity of gas 
delivered for each coin was practically impossible, and it was 
evident that the system had now taken a firm hold in connection 
with the supply of gas to the poorer class of users. Wherever the 
trial had been made the results had been satisfactory, not only to 
| the companies or corporations, in the largely increased use of gas, 
| but also to the consumer. One result of the introduction of these 
| prepayment meters was that the gap caused by the adoption of 
the electric light was being more than filled up. In course of 
| discussion on the paper, Mr. John West said that nae har 
| meters were now being made in large numbers in the Manchester 
| district, especially in the southern part of the city. The mechan- 
ical arrangements in such meters had been greatly improved since 
their introduction seven years ago, and the system had caused a 
large increase in the consumption of gas amongst the working 
classes, who had previously found a stumbling block in the deposit 
system, which prevented large numbers of the poorer classes from 
adopting gas in their dwelli In London the system was very 
— 20,000 meters having been put in for the consumers served 
y the South Metropolitan Gas Company. 
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THE SPENCE-DOULTON BARE ELECTRIC 
LIGHT MAINS. 


Tuu object of the designers of this conduit is to combine 
the advantages of a genuine “drawing-in” system, with 
those obtainable from bare copper strip mains in culverts. 
They have aimed at the maintenance of a high and invariable 


| TULLY AND SCHREIBER’S COMBINATION 
TUBE TOOL. 


| Tue tube expander, rimer, and cutter illustrated by the 
engraving below, is made so that the taper mandril is set up 
by @ screw which works in the back of the stock which con- 
| tains the expander roller beds. The mandril is thus gradu- 
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DOULTON’S ELECTRIC LIGHT MAIN CONDUITS 


degree of insulation resistance ; facility for drawing in copper 
at surface boxes, and for making future additions to the 
section of copper; and the provision of ready means of access, 
at any point, to the conductors for house connections. The 
conduit is shown in the accompanying drawings. It consists 
of one or more lines of tubes of vitrified stoneware, supported 
on insulating bridges of the same material, which serve to 
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SECTION OF CONDUIT AND TUBES 


hold the tubes in place with an air insulation in a culvert or 
trough of earthenware, concrete, or iron. The lengths of 
tubes are fitted with Doulton’s patent joint. This is prac- 
tically an artificial ‘“‘ bored-and-turned”’ joint requiring no 
cement, and the tubes can therefore be very rapidly put into 
position. The earthenware troughs can be made for the 
culvert in 2ft. lengths, with socket joints for Portland coment 
and provided with internal lugs for supporting the bridge 
insulators in position. This culvert can be more rapidly and 
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SECTION OF CONCRETE CONDUIT 


conveniently constructed than one of concrete, and the non- 
conducting character of the material must also be regarded 
as an advantage. 

In addition to the insulation given by the tubes—which 
must at all times be very high, since leakage can occur only 
through the body of the material—the bridges form a further 
safeguard in this respect, and as a consequence, the insula- 
tion resistance is high to start with, and it does not, it is 
said, vary. This system offers great facilities for making 
service connections, as the junction boxes are simple, and 
~—" inserted at small cost opposite every alternate party 
wall, 








THE INTERNATIONAL RalLway ConGRESss. — The date of the 


International Railway Congress is now fixed, and the outline of | 


the arrangements is as follows :—The formal opening of the Congress 
will be at the Imperial Institute by the Prince of Wales on 
Wednesday, June 26th, at 3 p.m. 
will start for a three or four days’ visit to points of railroad interest, 
chiefly in the centre of England and in Lancashire; they will 
probably get back some time on Sunday. The whole of the next 
week, except Wednesday and Saturday afternoons, will be devoted 
to discussions. Wednesday afternoon there will be visits to points 
of railroad interest in London ; Saturday afternoon there will be 
pleasure excursions—some of them perhaps lasting into Sunday, 
Monday, July 8th, and Tuesday, the 9th, will be also devoted to 
discussions, the closing session of the Congress taking place on the 
Tuesday evening. On Wednesday morning parties will start for 
Scotland, more especially the Forth Bridge, and perhaps for 
Ireland. In addition to the fixed excursions, delegates to the 
Congress will have free es over all the English railroads, and 
will be at liberty to go independently if they please, The differ- 
ent railroad companies will, as far as initio. arrange for guides 
to show them over shops, freight yards, passenger stations, &c, 


On Thursday morning parties | 


ally set up to increase the pressure on the rollers instead of 
being knocked in from time to time in the ordinary way. 
The rollers are set out of the axial line of the taper mandril, 
so that they give a parallel form to the expanded tube. The 
roller head is worked with a ratchet and handle, and is fitted 
with a set of pipe-cutting bits and rimering bits. Each tool 
covers & large range, and its use entails no danger of crack- 
ing or splitting the tube, and existing flaws can be made 
tight, and leaks stopped under steam, and as no blows have 
to be struck, tubes already fastened are not disturbed. 
Referring to illustration, the conical rollers A are held in 
the end of the roller case B, rotated by the ratchet lever C, 
and are expanded by the tapered mandril D, fed forward 
with the screw E by the cross handle, collar F comes against 
the tube plates and forms an adjustable gauge. For cutting 
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TULLY AND SCHREIBER’S TOOL EXPANDER 


out old and damaged tubes, the cutters G are substituted 
for the rollers A, which cut the tube on the inside of plate. 
For rimering or broaching, the broach H is inserted in the 
roller case, and produces a finished bed for the tube joint. 

The new tool is made by Mr. S. Schreiber, 164, Fenchurch- 
street. 








PENWARDEN’S SCREW-CUTTING GEAR. 


AN ingenious little contrivance has been invented by Mr. C. 
W. H. Penwarden, which greatly simplifies the work of screw- 
cutting in a lathe, and obviates the necessity for chalking the 

| gear wheels, so as to be able to advance or withdraw the 
| cutting tool at the proper instant. In ordinary lathes 
| great care has to be taken, or a screw will be spoilt by enter- 
| ing the tool at the wrong instant, and the lathe must often 
| be pulled round by hand to avoid all chance of error. The 
| apparatus can be attached to the saddle of the rest of any 
| ordinary screw-cutting lathe. It is illustrated in Figs. 1 and 2, 
Fig. 1 being afront elevation, and Fig. 2 an end elevation. 
A bracket G is fixed upon the lathe saddles, and carries the 
stud E, which is screwed at each end, and provided with a 
collar. The stud is rigidly attached to the bracket by means 
of the lower nut. B is the leading screw of the lathe, and a 
worm-wheel A is free to rotate upon the stud E while gearing 
with the leading screw. The boss of the worm-wheel A is 
| extended upwards, the disc C is keyed upon it, and the 
| whole kept from rising by the top nut. The pointer P is 
screwed into the ordinary half nut which gears with the 
leading screw, and is fixed at such a height that when 
the half nut is just out of gear with the leading screw, 
the pointer P rests upon the disc C. It is, therefore, 
obvious that if notches are cut in suitable positions 
on the periphery of the disc C, that when the pointer P is 





over one of the notches, the half nut can drop into gear with 
the leading screw, but not otherwise. If, then, such a 
notched disc be provided as is suited to the pitch of the screw 
to be cut, the lever controlling the half nut can be pressed 
down at any time, and the cutting tool must drop into its 
proper groove. 

It will simplify consideration of the question to take concrete 
examples. Suppose the leading screw B has four threads per 
inch or }in. pitch, and the worm wheel has twenty-four teeth, 
then the pitch circle of the worm wheel is 6in. circumference, 
consequently one sixth of a revolution of this wheel represents 
lin. travel of the lathe saddle. If the disc has six notches 
spaced equidistantly round its periphery, the space between 
two adjacent notches represents lin. travel of the saddle. 
The majority of screws are cut with some whole number of 
threads per inch, and as the disc is a guide to show when the 
leading screw has performed a whole number of revolutions— 
in this case four—this particular disc with six notches will 
serve for cutting all such screws. 
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PENWARDEN’S SCREW-CUTTING ATTACHMENT 


A disc with twelve notches will cut screws with threads per 
inch in the following order:—3, 1,13. . . . .m,m” + 3, 
and a disc with eighteen notches all threads in the following 
series:—}, 3,1,14,. . . . m2 +4. It is also possible 
to cut double threads where each screw has a whole number 
of threads per inch, by using the twelve-notch disc and 
marking every alternate notch in some way, then using the 
unmarked set of six notches for one thread and the marked 
set for the other thread. 

The whole of the ordinary work of a machine shop could 
probably be carried out by using two separate discs, one 
having six notches and the other twelve notches. 

We understand that this invention has been in practical 
use for some time, and gives satisfaction. The gear is being 
introduced by Mr. H. Glover, 15, Erlanger-road, Peckham, 
and Messrs. Wm. Muir and Sons, Manchester, are with others 
licensees under the patent. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


PRESIDENTIAL ADDRESS BY SIR E, LEADER WILLIAMS, 


At the first ordinary meeting this year of the Manchester Asso- 
ciation of Engineers, Sir E. Leader Williams, the newly- 
elected president, delivered his inaugural address, After thankii 
the members for the honour they had conferred upon him, he sai 
it had to some extent become the custom to review the improve- 
ments in engineering science during the twelve months succeeding 
the presidential address, but on that occasion he should confine 
himself to the particular branch of the engineering profession in 
which he had been most closely engaged, and would content him- 
self by giving a brief epitome of two of the great works which had 
been successfully carried out during the last twenty-five years—the 
Suez and the Manchester Ship Canals. After reviewing in some 
detail the history of the Suez Canal, Sir E. Leader Williams pro- 
ceeded to deal with the Manchester Ship Canal, with which his 
name had been identified, but in connection with which he should 
ever rernember that the successful completion of that important 
waterway was due to the energy of men who had given much time 
and money to the undertaking, and also to the way with which the 
staff of the company had worked together from first to last. The 
tidal scheme of Mr. Fulton, Sir Leader Williams continued, 
was abandoned by the promoters of the canal after his plan of a 
locked canal was approved by Mr. Abernethy. Three severe 
Parliamentary contests followed, when powers were obtained to 
carry out the work. It is worth noting that in the session of 
1883 the Bill passed the House of Commons, in 1884 the House of 
Lords, and in 1885 the Act was obtained, as it passed both Houses 
in the same session; thus the Ship Canal obtained the approval 
of both Houses of Parliament twice over, during three successive 
sessions. The original scheme was to utilise the tideway of the 
Mersey to Runcorn, from whence a locked canal passed inland to 
near Warrington, and then up the Mersey and Irwell valleys to 
Manchester. The strong opposition of Liverpool to the tidal 
portion of the scheme caused the promoters to adopt a plan by 
which the canal was carried along the Cheshire side of the estuary. 
It was originally proposed to have the canal 20ft. deep and 100% 
wide at bottom ; this was to reduce cost, but experience has already 
proved the advantage of the increased size adopted, 120ft. bottom 
width and 26ft. depth, without which the largest class of vessels 
could not have used the canal. The lock sills are 28ft. below ordi- 
nary water level, to allow of dredging to that depth if hereafter 
thought advisable. 

The soil through which the canal was excavated was of a most 
varied character. Hard and soft sandstone rock, boulder and 
other clays, gravel and sand, loam and silt, alternating in layers 
without any regularity either as to position or depth. It is almost 
always the case to have this difficulty in large river valleys, and 
the rapid changes made it very difficult to estimate the slopes 
required before the work was partly completed and the various 
strata laid open. At Latchford, within a short distance in the 
heavy rock cutting, the rock altogether disappeared, and was not 
found by a boring sunk 100ft. below the bottom of the canal, 
although the canal had been cut through the rock for a mile, 
almost close on either side of the boring. It has been said why 
not have taken the canal through higher ground, and so avoid the 
great difficulty of cutting a large canal subject to heavy floods ? 
I have not, however, yet heard how then the supply of water was 
to be obtained at any reasonable cost, or how the railways were 
to be carried over the canal. By utilising the valleys river water 
is obtained—not of the desired quality, alas!—and the railways 
are taken over the canal at a much less cost than by any other 
plan. For the first three years, when the late Mr, Walker was 
carrying out the work, no floods of any importance occurred, As 
soon as the company took possession of the works great floods did 
most serious damage, and caused great delay and cost. 

The question of the materials to be used for the construction of 
the docks and locks was an important one, not only as regards 
strength and cost, but with reference to time and getting the 
materials on the ground. By using stone from many quarries in 
Cornwall, Wales, Yorkshire, and Cheshire ; making many millions 
of bricks on the works, good clay having been found, 450,000 bricks 
per week were made at the Thelwall brickyard ; 70,000,000 of bricks 
were used on the works of the canal. By adopting Portland 
cement concrete for the main part of the walls of docks and 
locks, it was possible with the assistance of 230 miles of railway, 
173 locomotives, and 6300 trucks and wagons to complete the work 
in a reasonable time. It was considered that the work might be 
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finished in from four to five years, but owing to the unforeseen 
difficulties and delays it took seven years to complete the canal. 
For the excavation of the canal nearly 100 steam excavators of 
various types havs been employed, some of which were constructed 
in France and Germany. The rate of excavation varied from 
} to 1} million cubic yards per month. As much as 2400 cubic 
yards was excavated in ten hours by the German excavators, but 
their average would be less than 2000 cubic yards, Like the 
French type of excavators they are land dredgers, suitable only 
for soft soil, The English excavators have in good soil at times 
reached nearly 2000 cubic yards per day, but their average in all 
soils would be about 700 cubic yards, They are, however, capable 
of excavating very hard material, and even rock, when powder 
is used in advance of the excavator. ‘here were 194 steam cranes, 
182 portable and other steam engines, and 209 steam pumps 
employed on the works, and they consumed about 10,000 tons of 
per month. The deepest cutting was near Runcorn, where, 
for a short distance, the depth is 66ft. The largest cutting was at 
Latchford, where, for a distance of 14 miles, the depth averages 
55ft. The slopes of the cuttings vary with the nature of the soil, 
from 1 tol to2tol. In the rock cuttings the sides are nearly 
vertical. The total amount of excavation in the canal and docks 
amount to about 50,000,000 cubic yards, 10,000,000 cubic yards of 
which is sandstone rock. The spoil from the canal was used in 
filling y 4 the river bends which are cut off by the canal, and in 
raising the low-lying lands near so as to make them available for 
being used for shipbuilding and other purposes. 
The canal being designed to take the place of the rivers Irwell 
and Mersey from Manchester to Latchford, it thus becomes a 


which by the contract would have been deducted from the pay- 
ments to the contractor if he had completed the work. The con- 
tractor had no floods during the period he was working, but the 
company had to bear the loss of several floods of the most serious 
character. The cost of repairing damages to works and sa 
ay te out water, and heavy delay to the work was very large. 

he last step was to re-let the work to other contractors, and it is 
obvious that to complete a work under such circumstances enhanced 
prices had to be paid. If the original plans could have been 
adhered to, as they would have been if outsiders had not had so 
much control of them, and Mr. Walker had time to complete his 
contract, the result to the company would have been very different. 
The delay caused by his death entailed the payment cf additional 
interest to the debenture holders, 

The works in the estuary, and indeed at all points, involved con- 
siderable contingencies, and there can be no doubt that the 
ordinary amount of 10 per cent. which was added to the estimate 
for contingencies has proved to be too small, but no engineer 
could have contemplated that his plans would be so altered, or 
that the contractor after doing the part of the work that 
was most easy,would unfortunately pass away leaving such a 
legacy of trouble behind him. Still the canal is completed ; the 
result of the first year has been to prove its efficient working, and 
I have not loss my faith in its future. Rome was not built in a 
day, and it cannot reasonably be expected that amid the severe 
competition that has to be encountered, even the energetic 
management that is now dealing with traffic matters can all at 
once force from hostile or lukewarm traders the business which 
must ultimately come to the canal, because no large waterway 





canalised river, continuing to be the main drain for L hire and 
Cheshire, large sluices being provided at each set of locks to deal 
with land floods and surplus water. Owing to the sewage of Man- 
chester, Salford, and all other towns on the rivers Irwell and 
Mersey and their tributaries being allowed to flow into the rivers 
without purification, the state of the water has become very bad. 
Salford has now completed a system of intercepting sewers, and is 
about to purify the sewage at works constructed at Mode Wheel. 
Sewage works are now being constructed by Manchester, and as 
the turning of crude sewage into rivers or streams is contrary to 
the law as well as injurious to health, the other towns above Man- 
chester must take immediate steps to prevent their sewage pollut- 
ing oe canal, Some of them have now got this necessary work in 
and, 

The estuary embankments have now stood the tests of several 
years, with some unusually heavy gales, They are in as perfect 
condition as when first made, but stronger, as the clay and earth 
are now thoroughly consolidated. The canal is excavated through- 
out its whole length to a minimum width of 120ft. at the bottom, 
and averages 172ft. wide at water level. The upper portion, from 
Barton to Manchester, is 170ft. wide at the bottom and 230ft. at 
water level, At the various locks the canal is widened out con- 
siderably, and will admit of vessels turning if necessary. The 
width adopted bles large st S passing each other at any 
part of the canal, and where works are built on the sides of the 
canal for manufacturing purposes, the canal will be widened 
out to allow of shipping lying alongside wharves without 
interfering with the passage of vessels up and down the canal. 
The total rise from the ordinary water level of the canal at East- 
ham to the docks at Manchester is 60ft. 6in. This rise divided 
between the four sets of locks gives an average rise of about 
15ft. ljin. Great credit is due to Messrs. Handyside and Co., of 
Derby, for the satisfactory way in which they carried out the work 
of the Barton Swing Aqueduct, which was a difficult work, requir- 
ing great accuracy in its various gates. All the hydraulic 
machinery supplied by Messrs. Sir W. G. Armstrong, Mitchell, and 
Co., including 74 miles of pipes working at a pressure of 700 1b. to 
the inch. has proved fully equal to its work, and has sustained 
their well-known reputation. 

When I read a paper on the Ship Canal before the Fourth 
International Congress of Inland Navigation, held at Manchester 
in 1890, I said steamers would be able to navigate day or night 
using the electric light. This has proved to be correct, even 
where vessels have not on board the electric light, which is pro- 
vided as fixed light at the docks and locks, I, however, named 
ten hours as the time steamers would take to traverse the canal ; 
the result is, that time is seldom taken, the passage generally 
taken being seven to eight hours, passenger steamers even taking 
considerably less time. Messrs, Burns’ steamers, working between 
Maachester and Glasgow, have averaged on 236 passages made 
during the year 1894 only 6 hours 33 minutes—117 passages were 
made at night. 

If time allowed I would have liked to have said something with 
regard to the modern steamships and marine engines, The 
universal adoption of compound engines enable steamers to convey 
goods or minerals at a rate below that which is charged by any 
other system over long distances, Between the years 1856 and 
1872 I carried out large works for the improvement of the Weaver 
Navigation, with the result that steamers were introduced for 
carrying purposes, also towing large barges behind them, making 
up a total weight of 700 tons of salt and upwards. The railways 
cannot successfully compete for this traffic between Winsford, 
Nortk wich, and Liverpool ; the whole is carried down the Weaver 
Navigation. 

When engineer of the Bridgewater Canal, the company employed 
several hundred horses for haulage purposes. It was not possible 
to ensure regularity in the working of the trade, and the expense 
washeavy. I had been told that steam tugs had been tried and 
failed, owing to the canal being too shallow and not of sufficient 
width. The directors agreed that a tug should be tried, and I 
designed one with a locomotive boiler and one horizontal cylinder 
engine, speed being got up by using ordinary gearing. I was 
satisfied for canal work, when tugs have to work day and night, 
this system was preferable to direct-acting engines working at high 
speed, which was necessary owing to the small diameter of the 
screw. The first tug was a complete success, and twenty-four 
more were constructed without any alteration. The result was 
the cost of haulage was reduced over 40 per cent. 

I can see no reason why Lancashire, so famed for its machine 
shops, its boilermakers, and its artisans, cannot establish on the 
banks of the Ship Canal works which should be able to compete 
with other districts for shipbuilding. 

Much has been said and written with regard to the estimates of 
the canal, and—as usual in such cases—the strongest statements 
have been made by those who were least acquainted with the facts, 
The original capital of the company was £10,000,000. The Parlia- 
mentary estimate for works and land was £7,292,972 ; to this must 
be added £1,780,000, the cost of the Bridgewater Canal and Mersey 
and Irwell Navigations, including conveyancing and additional 
works, ‘The balance had to meet the cost of obtaining the Act, 
which was very heavy after several years’ contests, cost of raising 
the capital, and the payment of interest during a portion of the 
construction. The works were let to responsible contractors, well 
within the Parliamentary Estimate of 1885; but, most unfortu- 
nately, the plans had to be approved by numerous public bodies 
and companies who were affected by them. Alterations of the 
most serious character had to be carried out involving great addi- 
tional expense, some of which were entirely unnecessary, as events 
have since proved, Great improvements were made in enlarging 
the area of the docks and putting in locks at Mode Wheel, addi- 
tional Parliamentary powers being obtained in 1888. Large three- 
storey transit sheds have been constructed at the docks, and many 
other works have been ordered that were not in the original plans. 
It is not necessary for me to enter into details, as Lord Egerton, 
the chairman of the company, went fully into these questions at 
the half-yearly meetings of the shareholders. Large quantities 
of land have been purchased in excess of the land esti- 
mate, which is a valuable asset if not imu:ediately available. 
Owing to the unfortunate death of .thé contractor, Mr. 
Walker, the company took over the contracts and the plant 
nvolving a sum of £860,000 that had been advanced upon it, and 








leading toa great manufacturing district can fail ultimately to 
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obtain the traffic which is due to the advantages it can offer. 








THE INSTITUTION OF CIVIL ENGINEERS. 


BOILER EXPLOSIONS, 


At the ordinary meeting on Tuesday, January 29th, 1895, Mr. 
J. Wolfe Barry, C.B., Vice-President, in the chair, the paper read 
was on ‘‘ Boiler Explosions,” by Mr. William H. Fowler, Wh. Sc., 
Assoc. M, Inst. C.E. 

Prominent among the principal causes of explosions was the 
corrosion of the boiler-shell. This was sometimes internal from 
the action of corrosive feed-water, and sometimes external as a 
result of dampness in the brickwork settings. This latter species 
of corrosion was much accentuated by the defective manner in 
which boilers were often set. The bearing surface of the brick- 
work on which the boiler rested was often much too wide, and of 
such a character as to afford a convenient resting place for the 
lodgment of moisture, with the result that corrosion was set up 
and went on unseen and unsuspected. The safeguard against the 
operation of external corrosion was a suitable design of boiler 
setting, and the adoption of periodical inspection, to facilitate 
which the flues should be so arranged as to be easily accessible. 

The peculiar defect known in steam boilers as grooving or 
channelling was the result of a combination of corrosion and of 
mechanical action, and was met with under a variety of circum- 
stances; the mechanical action due to alterations of steam 
pressure, which caused local fretting, and by splitting off the 
seale and oxide as fast as it was formed, much accelerated the 
corrosive action of the water. Instances of this kind were explained 
and illustrated in the flat ends of Lancashire and Cornish boilers, 
as well as in the fire-boxes and uptakes of vertical boilers, In 
the case of locomotives the grooving met with was of a very 
specific character ; it was confined, almost invariably, to the edges 
of the overlaps of the longitudinal seams, and to those boilers in 
which these seams were made with an overlap joint. No case of 
grooving had come under the author’s notice where the joints in 
the barrel were of butt straps so as to preserve the true circular 
form. The reasons why this defect was more pronounced in loco- 
motives than in other boilers were twofold. In the first place 
the barrel was of small diameter, and thus the use of the over- 
lap joint caused a relatively greater deflection from the circular 
form ; and in the second place, this type of boiler was liable to 
sudden and large fluctuations of pressure, the mechanical action 
from which was further intensified by the jolting such boilers 
experienced in their daily work. 

Some explosions had their origin in the stresses arising from 
expansion and contraction due to the action of the fire. This 
was especially the case in boilers of the externally-fired class, of 
which the plain egg-ended type might be taken as a typical 
sample. In this type any sediment or dirt in the water naturally 
settled to the bottom over the fire and led to over-heating, and 
when fed with cold water a long strip of the plating from end to 
end was suddenly chilled, causing serious straining at the ring 
seams. These were of so serious a character that although the 
ring seams were theoretically double the strength{of longitudinal 
ones, cases frequently occurred in which such boilers were rent in 
twain circumferentially and shot in opposite directions without 
giving the slightest preliminary warning. 

As an illustration of the stresses set up by unequal expansion 
and contraction in a boiler, the author instanced a case in which 
an explosion occurred two hours after the fires were drawn. The 
boiler in this instance had a plate over the fire } of an inch thick, 
while the remainder of the plates were only ;°; of an inch thick. 
A common source of boiler explosions in the past had been the 
practice of cutting large openings in boiler-shells, without provid- 
ing compensating strengthening rings. The result of cutting 
large openings in the shell was to accentuate greatly the stress at 
the edge of the hole on its longitudinal diameter. The exact 
distribution of the additional stress in consequence of the cutting 
away of the material was not known, but it was much greater at 
the edge of the hole than was generally supposed. Large domes 
were soarces of weakness in a boiler shell, even if the hole which 
permitted access to them were of small diameter. 

Overheating from shortness of water was a common cause of 
boiler explosions, but the operation of this cause was different 
from the reason formerly assigned to it. Explosions were not the 
result of turning cold water on to red-hot plates, What took 
place was that the overheated plates became gradually softened, 
with the result that they bulged downwards and were rent at the 
ordinary working pressure: explosions of this kind were of a 
relatively mild character. As a safeguard the use of duplicate 
water-gauges was recommended, as well ae a low-water safety- 
valve and a fusible plug, while the feed pipe should be at such a 
level as to prevent any risk of the furnace crowns being laid bare 
through the water syphoning back owing to a defective check 
valve, 

The practice of grouping the safety valve and stop valve on a 
common outlet was to be deprecated, on account of the risk of 
the outlet being plugged in the case of the boiler being under 
repair. Two disastrous explosions had been traced to this cause. 
Each fitting should have its own outlet, and valves of the dead 
weight type were preferable to those with levers, If springs were 
necessary, they should be direct acting. 





THE MECHANICAL ae ELECTRICAL REGULATION OF 


TEAM ENGINES, 

At the ordinary meeting on aye February 5th, 1895, 
Sir Douglas Fox, vice-president, in the chair, the paper read was 
on ‘‘ The Mechanical and Electrical Regulation of Steam Engines,” 
by Mr. John Richardson, M. Inst. C.E., of Lincoln. 

The author dealt with the regulation of steam engines from 
the steam users’ point of view, and showed how, although many 
excellent means existed of automatically governing steam 
engines to secure regularity and economy, yet in many cases 
these means were ignored. After laying down the conditions 
essential for first-class governing, the author reviewed the 
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to the latest {examples, the principal t: being illus 
The advantages an Ghubentenes soumatad with > gan 
pointed out, and the unsuitableness of the ordinary pendulum 
governor for the modern engine, which required controlling 
with much more certainty and delicacy than was formerly neces. 
Moreover, the high speed of textile machinery made regu- 
larity an absolute necessity, and the requirements of engines for 
producing electric light were especially exacting. The type of 
governor selected as being mostsuitable was that which combined re. 
volving weights with a spring, and a governor was described which 
while of moderate dimensions and weight, had still great lifting 
and thrusting power, combined with such a balance of its parts 
that the working sleeve was raised from the lowest to the highest 
position with but slight variation in speed. 

The author next referred to the various kinds of valves for con- 
trolling the admission of steam, and their action with the goverrors, 
First the various type of throttle-valves, and the results of experi- 
ments in connection with them, and the engines for which they 
might be properly used. The methods of regulating steam engines 
by altering the travel and angle of the main slide valve, or by limit- 
ing the admission of steam by controlling the angular advance and 
travel of a cut-off slide working upon the back of the main valve, 
were dealt with. The types of governors suitable for controlling 
such valve action were described ; for instance, those fixed on the 
crank-sbaft and revolving with it, and others driven by a belt 
and gearing at a distinct speed from the crank. Illustrations 
of this class of valve gear were given, together with copies of 
diagrams taken from engines so fitted, and the results of experi- 
ments as to variation in speed. This gear was stated to be suitable 
for engines of moderate size, where the working pressure was under 
1001b. Tables giving comparative tests taken under equal con- 
ditions between engines fitted with shaft governors controlling the 
slide valve, and speed governors controlling a throttle valve were 
exhibited, showing the advantage of the automatic governor both 
as regarded regularity and power. 

Link expansion-gears were next described, in which the main 
valve had a constant load, compression and exhaust, and it was 
the cut-off valve working on the back of the same only which was 
varied. It was shown that the success of this kind of valve- 
gear depended very much upon the type of governor used in 
connection with it, which, besides delicacy, must have a wide 
margin of stability and strength, as considerable power was re- 
quired to operate the working parts when the engines were of 
moderate size. The necessity of dispensing with dash-pots to pre- 
vent oscillation of the governor by the link was insisted upon, and 
the type of governor which could control such valve-gear and 
maintain perfect stability at all points was exbibited, 

The much higher pressures necessary for the most economical 
use of steam compelled the employment of valves which wou'd 
work in equilibrium, or nearly so. These were mainly of three 
kinds—piston valves, rotating or circular, like the Corliss, or 
double-beat valves, slide valves requiring too great a part of the 
power of an engine working with high-pressure steam. After 
alluding to other classes of valve gear, the author described a 
cylinder fitted with two double-beat admission valves and two 
gridiron exhaust valves. It was shown how each of these 
valves was susceptible of independent adjustment, even while 
the engine was running, and a simple method of varying 
the cut-off of the admission valves by the governor was 
explained and illustrated by a working model. With a valve 
gear of this kind there was absolutely no strain upon the governor, 
and not the slightest tendency for it to work or jump due to the 
working of the valve gear. Diagrams taken from engines fitted 
with this gear were exhibited, in which the range of cut-cff ex- 
tended from zero to seven-eighths of the stroke, the peculiar 
advantage of this gear being that it allowed of the engine being 
instantly stopped from any part of the mill or factory in which it 
worked, 

The electric regulation of engines was next dealt with. The 
conditions which obtained for an engine driving a dynamo were 
not quite the same as those for maintaining a constant speed of 
other machinery: as, if the electric current produced by the 
engine were used to control its speed, it became possible either to 
run the engine ata practically uniform speed in connection with 
a perfectly compounded dynamo, or to run it at a varying speed, 
maintaining either a constant difference of potential with a varying 
current or a constant current. Further, it was shown that by 
utilising the changes in the current to control the engine, it was 

sible when the load was suddenly decreased to effect what was 

impossible with a speed governor, namely, to shut off for a time 
the whole of the steam supply before the engine had had an 
opportunity of increasing its speed. A number of appliances 
which had been devised during the last fifteen years and tested 
for electrical regulation were described, some as examples of what 
should be avoided, and others as successful. In most of these 
latter a solenoid, the core of which was held in a varying position 
within it by the current, was connected in different ways to the 
valves. Two forms of electric motors for altering the position of 
valves were also shown, and other forms of relays, The advantage 
of the direct tion of the solenoid was very great over any 
form of relay. 
The paper concluded with a description of a method of electric 
control of a valve gear which was suitable for engines of large size, 
the power required to govern the lever being practically nil, a 
small ccbenela and aslight current being found sufficient to effect 
the entire control of engines up to 1000-horse power, An automatic 
method of prt | a or slowing the engine, should there be an 
accidental breaking of the governor circuit, was also illustrated by 
drawings and working models, 











TENDERS. 


KEGWORTH WATERWORKS. 


For the construction of a service reservoir and providing and 
laying distributing mains, Mr. George Hodson, engineer, 





£ a 4, 
John Maclean, Kegworth.. .. 8859 15 0 
J. E. Johnson and Son, Leicester .. - 3750 0 0 
We, Vormem, WGNUF.. 6c ce cc te 8490 15 10 
G. Bell, Totter ham ce 8468 0 0 
H. Shardlow, Nottingham.. 3400 0 0 
Thomas Smith, Nottingham 3417 0 O 
W. Smith and Son, Ashbourne.. 3405 14 0 
Henry Roberts, West Bromwich 3895 0 0 
M. 8. Ketteringham, Enfield .. .. 8315 0 0 
Bramley and Kelham, Kegworth .. 3805 0 0 
Clay Cross Company, Chesterficld .. 3300 0 0 
Hodson and Sons, Nottingham 3265 0 0 
Siddons and eman, Oundle.. 8260 0 0 
8. and E. Bentley, Leiceste 8250 0 0 
G. F. Todd, Derby .. ry 8185 10 7 
A. Shaw, Brading.. .. 8178 5 6 
J. ¥F. Price, Nottingham . ée 3120 0 0 
J. H. Vickers, Nottingham ‘ 2050 0 0 
Thomas Barker, Loughborough 2987 0 0 
Brown and Ball, Long Eaton .. .. 2049 0 0 
W. Moss and Son, Loughborough . 2879 10 0 
H. Perkins, Loughb I pted) 284515 7 
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ENGINEERING Sociery, Kina's Co.iece, Lonpoy,—At the 
general meeting of King’s College Engineering Society, held on 
Friday, pan od Ist, Professor Capper, M.I,.C.E., in the chair, 
Mr. Kelly read his presidential address on ‘‘The Modern Locc- 
motive.” He touched on the construction of a typical locomotive 
of the present day in all its details, its general requirements, and 
speed attained. He then referred to the various types of loco- 
motives in use, illustrating and es his paper with numerous 
photographs and —-. A discussion then followed, and the 
meeting terminated with hearty votes of thanks to the author and 








construction of engine governors, from that invented by Watt 





Professor Capper. 
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COLNE VALLEY WATERWORKS.” 
BUSHEY PUMPING STATION, 


‘{yEsE works supply a district of some seventy-five square miles, 
most of which lies in Hertfordshire, the smaller portion beiog in 
This large area extends from the boundaries of two 
of the London water companies, up to the districts of Watford and 
gt, Albans, and includes Sudbury and Wembley, Harrow, Pinner, 
Bushey, Elstree, Shenley, Edgware, portion of Hendon, and other 
The average supply is about 1,000,000 gallons daily, the 
population at present supplied being about 45,000, and is 
continually increasing. This is at the rate of 22 gallons per head 
per day, and the figure is satisfactory as indicating an absence of 
The water is obtained from wells in the chalk formation, 


Middlesex. 


parishes. 


waste. u 
this stratum being found at 
the surface in the neighbour- 
hood, witha thickness of about 
690ft. 

The first well, which now 
forms the engine well, was 
sunk in 1874 by the late Mr, 
J, F, Bateman, past-President 
Inst, C.E, This was carried to 
a depth of 82ft. from the 
surface, and continued by a 
bore-hole llin. in diameter, 
and 140ft. deep below the 
bottom of the well. This first 
well is stated to have yielded 
about 820,000 gallons in 
twenty-four hours when first 
pumped out, but the yield 
gradually decreased to 600,000 
gallons. In 1881 it was deter- 
mined to increase the available 
quantity of water, and with 
this in view a second well and 
deep boring were sunk, and 
connected with the engine 
well by an adit below the line 
of saturation, so that the 
overflow from the new well 
should run by gravitation to 
the old well. This second well, 
which will be pointed out to 
youin the yard, is 43ft. deep 
and 7ft. diameter, From this 
depth a bore-hole 1Sin. in 
diameter was sunk to a depth 
of 477ft., being then reduced 
to ldin. diameter, and con- 
tinued for a further depth 
of 180ft. through the chalk 
marl, ultimately reaching the 
gault at 700ft. from the sur- 
face. The quantity of water 
which this second well is 
stated to have contributed is 
635,000 gallons per twenty- 
four hours, making, with that 
obtained from the epyine well, 
about 1,235,000 gallons per 
diem. When my firm was 
first called to advise the direc- 
tors of this company, how- 
ever, we found that this figure 
represented not the average, 
but rather the maximum yield 
from the wells, the minimum 
at that time being scarcely 
1,000,000 gallons per diem, 
and as the period of mini- 
mum yield in chalk wells 
occurs about the time of the 
maximum demand of the dis- 
trict, wesoon found it urgently 
necessary to increase the yield 
by new works. The accom- 
panying diagram will show 
the manner in which we 
effected the objects we had 
in view, viz.: (1) To lower the 
engine well, so as to enable 
us to get the suctions of our 
pumps further down below 


the line of saturation, (2) to cut the deep boring at the lowest pos- | combined bucket-and-plunger type. 
sible level, in order to liberate the water which would undoubtedly 
issue when the top pressure was removed, and (3) to form a new 
pump well in which at any future time additional pumping power 
could be placed. These works were successfully carried out by 
Messrs. Thomas Docwra and Son, and the result has been to give 
the a at least three times as much water as they had before ; 

e minimum yield being now well over three million 
gallons per diem ; and it may be noted in passing that these opera- 
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| gears of this class is that the engine is controlled by a governor 
which, instead of actuating a throttle valve in the steam pipe, 
regulates the point of cut-off of the steam, so that any alteration 
of the load on the engine or in the steam pressure causes the 
length of steam admission to vary in accordance therewith ; and, 
even if sudden, and considerable alterations in the load occur, this 
gear will, within a few revolutions, cause the engine to resume its 
normal speed. The actual speed of the engine may be varied by 
altering the position of a balance weight upon a lever working from 
If the load is entirely thrown off, 


| 


the sleeve of the governor. 


through the bursting of a pipe in the pamping main for instance, 
the sudden increase of spsed throws a portion of the Lambert 
gear out of engagement and completely sh 

The lower pum 
and plunger at the pump 


the engine. 
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COLNE VALLEY WATERWORKS—BUSHEY PARK PUMPING STATION 


DIAGRAM ILLUSTRATING CLARKE'S SOFTENING PROCESS. 
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Be | agen or the supply to the district. 


e next feature in these works which may interest you is the 
pumping engine which we designed forthe company in 1889, and 
was manufactured by Messrs, R. Moreland and Son, and set 
to work in 1891, since which time it has worked almost con- 
tinuously, performing the whole of the com 
of the compound beam type, with upper an 
f The Lambert trip gear is introduced into this 
engine, and has given very satisfactory results. The principle of | 
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surface condenser. 


ny’s pumping. 
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lower lift pumps and 
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E. Brough Taylor, M. 


paper read by Inst. C.E. before the | 
Incorporated Association of Municipal and Qounty Engincers, at the 
district meeting at Bushey, Horts, ard November, 1894. 





water from the pump well an 


water through the pumping main to the reservoir, 


The pump horse-power of the engine when running sixteen 
revolutions per minute is 133; and at this speed it discharges 
ell in twenty-four hours ; the greatest head against 

the pumps occurs when the water in the well is low, and the dis- 
charge is over a standpipe at the reservoir; in such case the 
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total head may rise to 460ft , or 200 1b. pressure on the square 
inch, The steam is obtained from one or other of two Lancashire 
boilers, 30ft. long and 7ft. diameter, steaming at about 80 Ib. 
These boilers were erected by us in conjunction with 
The fuel ordinarily used is a mixture of small 
Welsh coal and gas coke; and with this we obtain a duty of 
between 70 and 80 million foot-pounds 
includes the fuel used in banking up and heating flues. 
eight hours’ trial this engine developed 109 million foot-pounds per 


pressure, 
the new engine, 


ewt, of best Welsh coal. 
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The chief object of your visit here to-day is, however, to inspect 
the process of softening the water, and as this is as much a 
chemical as.an engineering question, one of my partners, Mr. 
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discharges it into the softening 
tanks, and the higher lift draws from these tanks, and delivers its 
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Midgley Taylor, F.C.S., who has devoted a large amount of atten- 
tion to water softening, has contributed the following account of 
the process, and the works required for carrying it on :— 

‘* Rain water falling upon the earth contains practically no dis- 
solved solid matters, and is perfectly soft, but holds in solution 
varying proportions of dissolved gases, including carbonic acid, 
which the rain has absorbed from the atmosphere. In percolating 
through the strata down to the underground natural reservoirs, 
the water dissolves and carries with it any soluble matter with 
which it may come into contact; and, owing to the presence of 
the carbonic acid gas, it is capable of dissolving carbonate of lime, 
or chalk, which would be otherwise practically insoluble. These 
various dissolved matters cause the hardness of water. It is 
apparent, therefore, that the dissolved salts causing hardness may 
be divided into two classes: (1) those which are soluble in water 
by themselves, and (2) those which are held in solution by the aid 
of the dissolved carbonic acid. ‘The salts in the first class cause 
what is termed permanent hardness, and those in the second 
temporary hardness, or that which can be removed by the expulsion 
of the carbonic acid, as in boiling, or by its absorption, as in 
softening. 

‘* The chief salts which have a hardening effect upon water are 
the carbonates of lime and magnesia, causing temporary hardness, 
and sulphates of lime and magnesia, causing permanent hardness. 
I shall only refer to the former salts, causing temporary hardness, 
as that is all that can be removed by the softening process. The 
softening at these works is effected in the usual manner by adding 
lime water to the hard water, and for those to whom the process is 
not familiar, the following observations will, I hope, make it so. 
Sixteen ounces of chalk consist of about 9 oz. of lime and 
7 oz. of carbonic acid, and by burning the chalk the carbonic 
acid is driven off, leaving the 9 oz. of lime, which may be dis- 
solved in not less than 40 gallons of soft water. This solution is 
called lime water. An average sample of chalk water is repre- 
sented by 16 oz. of chalk held in solution by 7 oz. of car- 
bonic acid dissolved in 400 gallons of water. Now, when the 
solution of 40 gallons of lime water containing the 9 oz. of lime 
is mixed with the 400 gallons of chalk water containing 16 oz. 
of chalk and 7 oz of carbonic acid, the 90z. of lime will combine 
with the 70z. of carbonic acid, forming 160z. of carbonate 
of lime, which, being insoluble, precipitates, and the carbo- 
nate of lime being thus absorbed, the l6cz. of chalk pre- 
viously held in solution is likewise precipitated; the resultant 
therefore is 2]b. of precipitated chalk in 440 gallons of 
softened water. The process thus consists of a simple chemical 
reaction, and one that is easily adapted for dealing with large 
volumes of water. The plant at theme works comprises small 
stirring tanks where the slaked lime is reduced with water to 
about the consistency of cream, two lime water tanks for dissolving 
the cream of lime to form lime water, and settling tanks, where 
the reaction and deposit take place. The cream of lime from the 
mixer is run into the bottom of one of the lime-water tanks, which 
is then filled with soft water, thoroughly agitated, and allowed to 
settle. The lime water thus made is then decanted into one of 
the settling tanks, when about ten times its volume of bard water 
is pumped in, the mixture is then left until complete settlement 
has taken place, when the clear softened water is pumped away to 
supply. We find that with three settling tanks the pumping both 
of the hard water into the tanks and the softened water therefrom 
may be carried oncontinuously. Each tankful of softened water is 
tested with nitrate of silver to ascertain that the whole of the lime 
has been neutralised, and the degree to which the softening has 
been carried is estimated daily. It may be stated that, roughly, 
the relative cost of softening water by lime, carbonate of soda, and 
soap respectively is: lime, ls. ; soda, 203. ; and soap, £20. Apart, 
however, from the commercial aspect of the case, the process 
undoubtedly tends to remove any organic impurity from water, if 
present, and therefore water treated in this way is distinctly 
improved for dietetic purposes.” 











A REMARKABLE BOILER EXPLOSION. 


OwR readers are doubtless familar with the general facts of the 
tremendous boiler explosion that took place in the outskirts of the 
town of Shamokin, Pa., on October 11th. No explosion approaching 
this one in magnitude has occurred in this country, and it was 
described rather fully—though somewhat inaccurately—in the 
daily papers, The loss of life at Shamokin was comparatively 
small, Many a less notable explosion has had a larger death list ; 
but so far as the number of boilers involved is concerned, the 
present disaster is without a parallel. The great boiler explosion at 
Friedenshutte, in Upper Silesia, on July 25th, 1887, approaches it 
more nearly than any other, in this respect. In the Frieden- 
shutte explosion twenty-two boilers—four of which were empty— 
burst simultaneously. Three firemen were killed instantly, and 
nine other men were injured so badly that they died three days 
later. In addition to these, thirty men and women were more or 
less severely injured. 

In the explosion at Shamokin the destruction was so general and 
so complete that it is difficult to find a satisfactory explanation of 
it. One of our most experienced men visited the scene of the ex- 
plosion shortly after it occurred, and we present the following 
extracts from his report :— 

‘* When I reached the site of the Henry Clay colliery the ground 
was pretty well cleared up, but I managed to see a good many 
broken sections of the boilers, most of them partly buried in the 
culm banks with the fractured ends projecting upwards, and also 
many broken steam and water pipes, steam and water valves, fire 
fronts, and beams for supporting the boilers. I also made 
numerous inquiries from employé3 who were present both before 
and after the accident; but their statements were so conflicting 
that I am in doubt as to the correctness of any of them. 

‘*There were thirty-six plain cylindrical boilers, each 34in. in 
diameter and about 44ft. long outside of the heads, the heads 
themselves being of cast iron, flat or nearly so, and about 2in. 
thick. The sheets were single riveted, and varied in thickness 
from 26in. to ,5,in. I was informed that there were six batteries, 
with six boilers in each. The individual batteries were further 
separated by longitudinal division walls whose thickness [ could not 
ascertain, into groups of three boilers each, in such a manner that 
in every case three boilers were set over one fire, and connected at 
the front and rear and top and bottom of the heads by cast iron 
water and steam pipes 3in. in diameter. Each sub-battery of 
three was also provided with a cast steam pipe, 12in. in diameter 
and about 8ft. long, with 34in. flanged outlets that connected with 
6in. cast iron nozzles riveted to the centre sheets of the respective 
boilers, and also with two 4in. flanged outlets, on top, for safety 
valves. There were two 3hin. safety valves to each sub-battery, 
or four such valves to each battery of six boilers. In addition to 
these openings in the steam pipes, there was in each one a 4in. 
outlet on the front side, and to this was connected a 4in. pipe 
about 5ft. long, at the end of which was a 4in. tee-shaped stop- 
valve. The stop-valves were connected toa 12in, cast iron pipe, 
built up of 8ft. lengths, and extending across the entire battery of 
thirty-six boilers. At. the centre of this main pipe there was a 
12in. cast iron tee, to which was connected a 10in. wrought iron 
pipe, which led down to the breaker, and from which the pumps 
were also supplied. 

‘*On the top of each boiler were riveted cast iron flanged 
hangers with cored openings for hanger bolts and cotters ; and 
two heavy cast iron beams with cored bolt holes extended across 
each nest of three boilers, some 10}ft. or 11ft. from either end, the 
boilers being suspended from them by hangers. The feed and 
blow connections were attached, in every case, to the bottom of 
the shell, at the rear end. I saw some feed valves, but no checks; 
and I am not sure that there were any checks. Pumps were used 
to supply the boilers, and there were also heaters, though I did 
not find out what kind of heaters they had ; 90 Ib. to 951b, of 
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steam were usually carried, and sometimes the pressure was up to 
120 1b.” [Assuming the iron plates of the shell to have astrength 
of 50,000 Ib, per square inch, and taking the efficiency of the 
longitudinal, single-riveted joints at 50 per cent., which is probably 
about the right figure, it is easily seen that at 120 lb. pressure the 
factor of safety of the shell was only about ¢iree.—ED. ] 

‘The explosion occurred about 7.30 a.m. on the morning of 
October 11th, shortly after the day shift of firemen came on. In 
this shift there were four men in addition to the water tender. 
All five were killed instantly, and another person—a boy who was at 
work near the culm tipple in front of the right-hand boiler—was 
badly scalded and injured about the hips, so that he died a day or 
two afterwards. Several others were injured, two of them rather 
seriously ; they are now in the hospital, and are expected to 
recover, 

‘* In looking over the remaining parts of the boilers I saw there, 
I noticed that most of them broke through the line of rivet holes 
of the small courses in front of the steam outlets, nearly in two 
halves. Others broke on the small courses back of the front 
hangers. I saw one piece with the front course and front head, 
and another with five courses and a front head. I also noticed a 
part of two courses torn in shreds and badly battered up, but I am 
not sure whether this was a piece of a boiler or of one of the iron 
stacks, as it was covered with mud and blackened with coal dust. 

‘*In the course of a talk I had with one of the firemen, he 
informed me that he had been on the night shift, that he had been 
home only a short time when he heard the noise, and that it 
seemed to him ‘ like a pack of fire-crackers going off, only not so 
loud, more like squibs,’ He said eighteen oe on the right, and 
nine on the extreme left, had blown up, leaving intact a battery of 
six, which were on the left-hand side of the centre, while three 
other boilers adjoining this battery were thrown down out of their 
beds. I am not sure that this was correct, as others told me that 
all nine were thrown down and scattered about, except that three 
of them fell together. It is possible that the latter version is the 
correct one, as the photograph that was taken on the day after 
the explosion shows three boilers lying together, side by side. 
The sections that were thrown backward landed on the hill in the 
rear of the original position of the boilers, and did no further 
damage. One piece was carried over a culm bank fully 100ft. high, 
and in its passage over the top of the bank it scooped out the culm 
to a depth of about one-third of its own diameter, landing in a valley 
on the other side, Another piece containing five courses was 
thrown across the valley to the north-west, and landed on the 
slush bank west of the breaker after a flight of about 500 yards. 
Another piece went through the upper corner of the breaker, about 
500ft. away, slightly injuring a boy who was working there. Still 
another fragment went through a hoisting-engine house about 300ft. 
distant, cutting the cable and carrying out the side of a small 
house 50ft. below. i saw another piece about 30ft. long, with one 
head still in it, entirely buried under an ash bank, except for 
about 2ft. of its length that was still uncovered. I was informed 
that this was a part of one of the exploded boilers; but I doubt it 
on account of its position, although the condition of the broken 
end is very similar to that of a number of other pieces, 

‘*T have made some inquiries regarding the cause of this 
explosion, but thus far I have been unable to find any one who is 
willing to express an opinion. It seems to me, however, that the 
iron in these boilers may have been greatly weakened by the 
vibrations and strains due to repeated expansion and contraction ; 
for most of the breaks seems to have occurred at points most likely 
to be affected by such a cause. The iron in all these boilers is of 
very poor quality, but it is of about the same grade as is used in 
very many other boilers in the coal regions,” —The Locomotive, 








THE DIVISION OF LABOUR IN DOCKYARDS. 
On Thursday, 31st ult., a deputation representing eleven 
branches of the Amalgamated Society of Engineers in New- 
castle was introduced by Mr. Wm. Allan to Mr. John Morley, 
during his recent visit to the northern capital. The object of 
the deputation was to call attention to the unfair precedence 
given to shipwrights in the Royal dockyards. The head 
office of the society had on three occasions forwarded repre- 
sentations of the case to Earl Spencer, which had remained 
unacknowledged, and it now sought Mr. Morley’s assistance 
to bring the matter before the Lords of the Admiralty, and to 
request them to call a House of Commons committee of 
experts to decide on the fair division of labour in the dock- 
yards. The grievance appears to be that shipwrights who 
have been apprenticed to that trade are set to do jobs uncon- 
nected with their metier and belonging to that of the 
engineers—thus, for instance, they erected the steering gear 
on board H.M.S. Astrea, and fitted with water-tight doors of 
H.M.S. Majestic and Renown, the latter so inefficiently that 
the work had to be entirely overhauled by experienced work- 
men, and on this point the deputation felt the grievance, 
both as ratepayers and as engineers. Furthermore, it 
was believed that shipwrights and shipwright appren- 
tices were still employed in the electrical depart- 
ments of the dockyards, in spite of the fact that on 
account of the exertions of Mr. Burns last year an order had 
been given to remove them from that work, and, furthermore, 
in some cases labourers had been put on lathes in place of 
experienced turners. In fact, there would appear to be as 
much friction between the nautical and engineering section 
ashore as there is afloat, and for the sake of peace and 
quietness it behoves the Admiralty to consider the following 
petition, which the society has placed in Mr. Morley’s hands 
for presentation to the First Lord of the Admiralty. It must 
be observed that the society draws too fine a point in saying 
a shipwright’s ‘‘ whole art should be exercised on the wood 
portion of the ship.” That limitation might have applied 
seventy-five years ago, but now-a-days, when vessels are con- 
structed almost entirely of metal, the engineers would be as 
far wrong as their too avaricious colleagues did they wish the 
construction of the hulls entire to be in their hands :— 

Grievances of Dockyard Engineers as laid before the Right Hon. 
John Morley, M.P., by a deputation of engineers representative of the 
North-East Coast of England. 

Newcastle-upon-Tyne, January 31st, 1895, 

Right Hon. Sir,—The custom prevailing at present in her 
Majesty's Dockyards is undoubtedly antagonistic to not only good 
work, but the interests of the great body of working engineers 
employed therein, and is a source of intense friction and dis- 
content. It may also be stated that such a system would not be 
tolerated or be enforced in any private establishment. 

To wit, shipwrights are employed to fix up 

(1) Hydraulic machinery, which embraces the fixing of the large 
guns in the turrets or barbettes, breech mechanism, loading trays, 
ammunition lifts, hydraulic loading rammers, traversing carriage 
for transporting shot to hoists, and also a vast amount of intricate 
gear connected with bydraulic power. 

(2) Torpedo fittings, which embraces training gear, locking bolts, 
and other gear connected with torpedo tubes, 

(8) Broadside guns, to which they are wrongly put to fit up the 
pivot and racer plates, mounting and dismounting gear for the 
same, general work, water-tight doors, sluice valves, flooding valves, 
tiller gear, Downton pumps, 

All the above work is manipulated and fitted up by skilled 
engineers in the fitting shops, and exclusively by trained fitters 
and turners previous to it being sent on board ship. It is then, 
we contend, wrongly given to carpenters or shipwrights to fix 





into position the said work. Now we contend that the fixing 
of all working parts is the work of the skilled engineer and not 
the work of the carpenter or shipwright, whose whole art should 
be exercised on the wood portion of the ship, and, as a conse- 
quence, militates against the best interests of the State and good 
government of the service. 

(4) Hand steering gear, with all telegraph work for the same, 
both shop and ship work ; also all work from steam steering engine 
to the bridge. 

(5) Downton pumps’ fittings, including valve boxes. 

(6) Gearing for suction valves, brackets, wheels, joints, Xc. 

(7) Fitting armour, water-tight doors, sluice and drain valves, 
water-tight doors fitted to bulkhead, and boring rudder-post. 

The same grievances and contentions as are contained in Nos. 1, 
2, 3, also apply to Nos. 4, 5, 6, and 7. 

We trust you will lay these matters before your colleagues at the 
Admiralty, with a view of abolishing what all engineers and engine 
builders—throughout the country—would and do most emphati- 
cally condemn. 

It is recognised as a modern principle of all labour, that each 
section only does the work for which the individual has served his 
apprenticeship and been specially trained. Hence it must be 
apparent to you, the Board of Admiralty, and officials, that any 
other system than the latter must be prejudicial to the interests of 
the affected section, and the efficiency of all work produced. 
Therefore we hope, as representatives of the engineering trade, to 
have your energetic assistance and support in bringing these 
anomalous practices to an end, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New York underground railway.—The plans provisionally 
adopted by the Rapid Transit Commission provide for a ‘‘four- 
track” system, with all tracks on the same level, in contradistinction 
to the ‘‘double-deck” system, in which the tunnel would be of 
sufficient height to have two of the tracks on a solid floor at mid- 
height. The engineer of the Commission proposes to first build a 
double-track tunnel, with vertical side walls, brick arch and 
concrete invert, and then to build under it two single track 
circular iron-lined tunnels, the latter to carry the express trains, 
which would not stop at every station, The upper tunnel, for local 
trains, would be 24ft. Sin. wide, and 15ft. 3in. high from rail level 
to centre of arch. Only half the width of the street would be 
occupied at a time during construction, the side wall being built 
in a trench and half the arch built. Then when the other wall 
and half-arch is built, excavation would go on under the arch. The 
circular tunnels would be driven by the shield system. A board of 
engineers has been appointed to consider the proposed plan. The 
engineer states that the principle of his design is the treatment of 
the local tracks, and the express tracks, as separate railroads, and 
the construction of each double track independent of the other, so 
as to obtain the maximum of efficiency for both. In regard to the 
construction of a four-track tunnel with all tracks on the same 
level, according to the provisionally adopted plans, he says that 
these plans give no consideration to the question of sewers. Broad- 
way has sewers for 62 per cent. of its length south of Fourteenth- 
street, With these plans not only must the sewers be re-con- 
structed in advance of the railway work, and outside of its walls, 
but provision must be made for the construction of sewers along 
the balance of the route. The re-construction of the sewers can 
only be done through disturbance of the street surface, The 
railway and sewers would require a total width of at least 62ft., and 
such a width would not only occupy a large part of the vault 
spaces along Broadway, but would bring the excavation for the 
railway so close to the buildings as to require a large amount of 
underpinning of their foundations. Work of that description is 
very expensive, and is accompanied with great risk. It involves so 
many contingencies as to render the making of a trustworthy esti- 
mate almost impossible. The construction of a four-track road with- 
out disturbing the surface of the street would involve tunnelling 
methods that are without precedent. The objections to a 
‘*double-track” plan, especially if a clear height in each tunnel 
of 13ft. were required, are as follows :—First,a much deeper 
excavation, keeping the street open for longer periods, and 
involving the underpinning of foundations. Secondly, the upper 
tracks would not be on a solid foundation, and would therefore 
increase the vibration and noise. Thirdly, the distance from the 
street level to the platforms of the lower tracks would generally 
necessitate elevators. 

Wire gauge measures.—A committee of the Railway Master 
Mechanics’ Association is now preparing a report upon a method 
of ordering sheet metal, wire, and tubes by the decimal system, 
and the following list is prepared as a basis :— 





Decimal Birmingham’ Decimal Birmingham 

gauge, gauge, gauge, gauge, 

inches. No. inches, No. 
“002 —_— 065 .. 16 
004 36 070 - 15 
“006 35 “075 —— 
*008 33 “080 . 14 
“010 31 Sa ee ee 
012 30 "GOR us se oc 06 (ae = 
“014 28 "G00 20 as. Ge 60 eo 
“016 27 “100 -- 
“018 26 “110 - 12 
*022 24 °125 ll 
*028 22 a ee ee ee eee 
*032 21 TS) ky) oa be ee ee 
036 20 i ca eee ee 
040 19 +180 : re 
°045 —_ << a ee. 
*050 18 ae ee 
*055 17 RO Kids!» Sig nie) ace 
“060 — rr sine 


Itis evident that nothing but confusion can result from the present 
practice of ordering by Birmingham or Stubbs, Imperial Birming- 
ham, American, United States standard, and other gauges—often 
without making any reference to the name of the special gauge 
intended in the order—and it is believed that if a system of order- 
ing by expressing the thickness in decimals of an inch should be 
generally adopted, all trouble and ambiguity arising from this 
source would cease, Mr, Oberlin Smith, the well - known 
mechanical engineer, has tabulated a comparison of thirteen 
American and twelve foreign gauges, showing the absolute lack of 
system in the formulating and use of these measures. As an 
instance out of many, tin-plate is measured by no gauge at all, but 
by names according to thickness—as Taggers, from ‘004in. to 
‘008in.; I.*C. from ‘008in. to ‘014in., &c.—and no attempt being 
made to measure the thickness, which is guessed at by the weight 
of the box and the number of sheets therein. A systematic and 
steadily-increasing decimal gauge for all these purposes seems to be 
the best solution of the trouble. 

A large plate girder drawbridge.—A plate girder drawbridge, 
recently built by the New York, New Haven, and Hartford Rail- 
road, is said to be the largest of its kind in existence. It is a four- 
track structure with three main girders 176ft. long and 28ft. 6in, 
apart, the structure weighing about 550 tons. ‘The girders are 
5ft. Gin. deep at the ends and 9ft. at the centre, carrying plate 
floor beams 3ft. 6}in. deep, which rest on the lower chords or 
booms of the main girders, and are connected by gusset plates, 
The outside girders are 167ft. long, and their weight is carried to 
the drum by two cross girders, The radius of the tops of the 
girders is 1108ft. The turning and locking mechanism are con- 
trolled from a house or cabin over the middle of the bridge and 
20ft. Gin. above rail level. The mechanism is operated by a 40-horse 
power electric motor, single reduction, of the street railway type, 
current being taken from the city wires. The drum turns on a 
live ring of seventy-two rollers, 18in. diameter and 8in. wide, 








travelling on a circular path of 26ft, radius, each roller being on a 
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gin. rod connected at its inner end to a horizontal ring or wheel 
The gear rack is 27ft. lin. diameter on the pitch line, and the 
teeth are 3gin. pitch, The main vertical shaft drives a 12in 
horizontal wheel with thirteen teeth, and this gears with a 24in, 
wheel with twenty-six teeth on the vertical shaft, which carries the 
turning pinion lbin, diameter with thirteen teeth, earing with 
the outer surface of a circular rack bolted just outside the roller 
=. The locking is effected by a double-faced wedge sliding 
orizontally between inclined faces on the bridge seat and the 
bottom of the girder. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE proposal to form a new Midland Iron Trade Association 
referred to in my letter of January 25th, continues to arouse 
interest in iron trade circles, The committee of the movement 
held a meeting in Birmingham on Monday. An amended draft 
constitution of the proposed body was presented, and that also of 
the Iron Trade Mutual Fund Board. It was resolved that both 
should be presented to a general meeting of the trade to be held 
in Birmingham to-day—Thursday. 

Steel manufacturers continue well off for work. Steel stamping 
sheets for deep-stamping purposes, rolled by the best Midland 
firms, are quoted by brokers at £8 10s. for singles, £9 10s. for 
doubles, aud £10 10s. for lattens. Japanners’ steel trunk sheets 
are £8 per ton for 24 w.g. and £8 lds, for 27. A good deal of 
competition in small sizes continues to be experienced from Wales, 
whence lattens are offered in this district at less prices than 
Staffordshire makers ask for doubles. Wide-sheared Siemens- 
Martin gas strip, delivered into this district from Yorkshire, is 
quoted & ; boiler tube strip, £7 5s. for best quality. Steel wire 
rods are £5 12s, 6d., and Bessemer plating bars £5 2s. 6d. An 
increasing proportion of corrugated galvanised sheets sent out to 
Australia are of steel, 

Scope for the Transatlantic employment of English-built rolling 
stock is enlarging. At the annual meeting in Birmingham this 
week of the Union Rolling Stock Company, which has been able 
to declare a dividend of 6 per cent. on the preference and 10 per 
cent, on the ordinary shares, the chairman pointed out that last 
year the amount of building that went on in the United States of 
cars and locomotives was only about one-third of what it was in the 
previous year, and they would therefore readily see how the rail- 
way service had been enormously kept down. Consequently, there 
would have to be a considerable amount of building of railroad 
stock, and whenever that time came the position of the company 
would be better than ever it had beer in the past. 

Midland manufacturers report the receipt this week of Colonial 
advices, to the effect that confidence has been for the time restored 
at Sydney by the official assurance that no further tariff changes 
will take place before July. Quotations for galvanised iron out 
there are steady at £17 2s, 6d. to £17 5s, per ton for ordinary 
makes, while for special brands as much as £17 12s, 6d. has been 
realised, Tin-plate prices are firm at 12s, 6d. for ordinary, and 13s, 
for special brands. In some of the heavy lines, such as pig iron, 
sheets, and hoops, a very steady business is reported from 
Melbourne, and galvanised iron and fencing wire is in fair request. 
English steel makers in the Midlands are glad to notice that a 
Special Light Railway Committee, appoin by the Assembly of 
Western Australia, have recommended the use of steel sleepers as 
being proof against the ravages of white ants. There has long 
been a struggle between English steel and Queensland timber. 

A good cast iron pipe contract has been secured by Messrs. 
Cochrane and Co., Woodside, Dudley, for the supply to the Upper 
Stour Valley Main Sewerage Board of 2800 tons of cast iron pipes 
at a cost of £10,442. This sewerage board have secured the Local 
Government Board’s recommendation to the Public Works Loan 
Commissioners for loans of £28,353 and £59,080 for the purposes of 
sewage and sewage disposal, 

The trades a leben are not to be allowed to decline for 
want of scientific instruction. The Birmingham City Council had 
before them this week a recommendation to spend £27,420 upon 
their new technical school, This includes £18,000 for additional 
apparatus and fittings, over £6000 for an electric installation, and 
over £3000 in architects’ and electrical engineers’ commissions. 
The discussion was adjourned. Whilst no amount of mere book- 
lore can take the place of experience, yet science and practice hand 
in hand can do a good deal to teach young folks what their fathers 
and grandfathers did to provide the objects of trade and subjects for 
subsequent so-called scientific investigation. 

The export trade to Russia in the Midland cycle trade is just 
now heavy. Several of the large Coventry firms are extremely 
busy with orders. In one case a works was running all day on a 
recent Sunday, and in another the men have been employed until 
midnight. 

Dividends declared by the Hamstead Colliery Company, at the 
rate of 7} per cent. on the preference and 5 per cent, on the ordi- 
nary shares, show that some at any rate of the Midland colliery 
concerns are holding their own in spite of depressed times. The 
shareholders of the Great Wyrley Colliery are shortly to receive 
a dividend equal to 10 per cent, per annum, whilst substantial 
= are also to be set aside to the reserve and depreciation 
unds, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mauchester.—The position in the iron market remains very much 
as I have reported for weeks past, and there is still an absence of 
anything to indicate approaching change for the better. At any 
rate, this is the general complaint amongst the leading repre- 
sentatives of all branches of the iron trade, and even those who 
give the most favourable reports do not go further than that things 
do not get any worse. Amongst engineers, however, the tone here 
and there is becoming rather more hopeful, and as it is amongst 
the users of iron that any real improvement to be of a permanent 
character must be initiated, this may be taken as a more satis- 
factory sign than occasional spurts or fluctuations in the iron 
market. One or two representatives of large engineering 
works in the district tell me that in some departments 
new work is certainly coming round in increasing quan- 
tity, and that there is a decidedly less despondent feeling with 
regard to the future. This, of course, does not as yet repre- 
sent any appreciably increased activity generally; with few 
exceptions engineering establishments are still but moderately 
off for work, and not many of them have orders to carry them 
forward over any lengthened period, but as a rule work comes in to 
keep them going. Machine-tool makers seem to be securing a fair 
share of work ; some of the principal firms have been better off than 
they have been recently, although this is not general. Machinists 
are also doing moderately well as regards foreign work, and rail- 
way carriage builders have a fair amount of orders in hand, both 
for home and abroad, but the locomotive building trade still shows 
no improvement whatever, whilst boiler makers continue but in- 
differently off for orders. 

The Manchester iron market on Tuesday was fairly attended, and 
moderate inquiries for pig iron were reported, but these would 
seem to be either speculative or based upon figures too low for 
acceptance, as I did not hear of actual business put through of 
any great weight, bates the most part continuing of a hand- 
to-mouth character. cal brands still meet with but an ex- 
tremely slow sale, restricted chiefly to small parcels of foundry 
for engineers’ requirements, with makers’ quotations about 42s., 
less. 2} at the works. For forge qualities, however, prices remain 
simply nomina , as local makers to secure business at all have to 
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late their prices according to those they have to meet in com- 
tition with the cheap district rands, There is, however, very little 
uiryatall asregards forge iron coming forward toreally test prices, 
poe to the continued very unsatisfactory condition of the finished 
reo trade, For district brands prices are scarcely being main- 
tained at recent quotations, and Lincolnshire seems to be settlin 
down to about 36s. for forge and 38s, for foundry, net cash, deliver 
Manchester, although makers’ quotations are generally still 6d. 
above these figures. Derbyshire foundry remains nominally at 
about 428, 6d. to 438., net cash, delivered Manchester. Outside 
prands offering in this market have shown, if anything, rather 
more firmness as regards Middlesbrough, which is, perhaps, 
attributable to the steck returns not being quite so unfavourable 
as had been anticipated. At any rate, for good foundry brands 
uotations have been firm at 433, 4d., with some makers holding 
out for 433. 7d., net cash, delivered Manchester. For Scotch iron 
rices continue low, Eglinton being readily obtainable at 45s. 6d., 
with sellers of Glengarnock at 46s., net prompt cash, delivered at 
the Lancashire ports, although these figures are 3d. to 64. under 
what may be termed the nominal market quotations. a: 

No really appreciable change can be reported in the position of 
the finished iron trade. Here and there manufacturers report 
specifications coming forward rather more freely, but generally 
new business remains extremely slow, and in most instances, to 
secure anything like favourable orders, makers would be prepared 
to give way upon their quoted rates. ‘The average prices may be 
given at about £5 3s, 9d. to £5 5s. for Lancashire, and £5 5s, up 
to £5 7s. 6d. for North Staffordshire bars, £6 15s, to £7 for Lanca- 
shire and Staffordshire sheets, and £5 15s, for random to £6 for 
spezial cut lengths of Lancashire hoops, delivered Manchester or 

iverpool. 
as eo bolt makers report only a limited business, with a 

rsistent cutting-down of prices to secure orders, 

Throughout the steel trade a quiet tone continues, both as 
regards raw and manufactured material, with prices about as last 
quoted. Ordinary ey hematites do not average more than 
51s. 6d. to 52s., less 24. Common steel billets are still obtainable 
at £3 17s. 6d. to £4, and better qualities £4 5s, per ton net cash, 
with £6 about the full average figure for steel boiler plates, 
delivered here. Steel founders and makers of gearing also report 
their branch of trade as anything but satisfactory. 

In the metal market only a very dull demand is reported ; but 
no quotable change in list rates for manufactured goods, 

fee Holden and Brooke, of St. Simon’s Works, Salford, who 
are supplying to the principal Indian railways a number of their 
‘¢1892” combination injectors, have been fitting these to some of 
the engines in rather novel positions—on the side of the fire-box, 
inside the cab, and others on the barrel of the boiler in the posi- 
tion of the ordinary clack-box. A special feature, I may mention, 
in connection with these injectors, which are essentially one move- 
ment, self-acting injectors, and entirely controlled by half a turn 
of the operating handle, which regulates it for any boiler pressure, 
is that the whole of the interior parts can be taken out readily by 
means of an ordinary screw-key while the boiler is under steam. 
In their self-acting 1890 injectors, which have proved very 
successful, the firm are also doing a considerable business 
for abroad, especially with the Colonies, the simplicity 
of this injector rendering it specially applicable for distant parts 
where skilled labour for repairs would not be readily obtainable. 
Messrs. Holden and Brooke are also introducing an improved 
design of steam trap—Heintz patent. The principle employed in 
this trap is that of expansion and contraction, the requisite move- 
ment being obtained by the elongation and contraction of the 
extremities of a metallic spring tube, more or less bent, and filled 
with an exceedingly volatile liquid, on which the variations of 
temperature act with great force, This spring is enclosed in a 
cast iron box, and kept in position against the extremity of a 
regulating screw by means of a spiral spring. The other extremity 
of the tube carries the valve, and is free to move under 
the action of the variations of temperature, approaching and 
receding from the valve seating as the temperature increases or 
decreases. The epring, however, does not commence to move 
until the temperature of the imprisoned liquid has been raised 
sufficiently to cause it to completely fill the internal vacuum, and 
the trap is so regulated that at starting the valve is wide open, 
and does not close until the air and water are blown ont, and the 
steam itself actually arrives. The valve allows water to flow out 
toa temperature of 211 deg., but immediately this is passed, or 
the temperature at which steam appears is reached, it has ex- 
panded its entire distance, and is ew shut. The moment 
condensation is set op in however small a quantity, the tempera- 
ture drops below 212 deg. Fah., the valve opens, and the con- 
densation water ie blown out. 

The annual report of Messrs, Andrew Kuowles and Sons—one of 
the largest colliery concerns in Lancashire, with a paid-up and 
debenture capital of over a million pounds—shows a net profit of 
£35,855 upon the past year’s operations, and it is proposed to pay 
a dividend of 21s. per share, upon which I may add £35 has been 
already paid up. 

In the coal trade the better qualities continue in active demand 
for house fire purposes, and house fire collieries generally are work- 
ing about five days per week, but it is exceptional where their 
outputis notample to meet requirements, and very little stock is being 
filled up. Common descriptions of round coal still move off very 
slowly for iron-making, steam, and general manufacturing purposes, 
and with excessivesuppliesupon the market extremely low prices are 
quoted to effect clearances, Engine classee of fuel are moving off 
fairly well, although here and there heavy stocks are held at 
collieries, At tbe pit mouth prices, even in the better qualities of 
round coal, are not more than maintained at late rates, averaging 
about 10s, 6d. to 11s, for best Wigan Arley, 9s. up to 10s, for Pem- 
berton 4ft. and seconds Arley, 7s. 6d. to 8s. for common house coal, 
6s. to 6s, 6d. for steam and forge qualities, and 3s, 6d, for common 
up to 4s, 6d. and 5s, for the better qualities of engine fuel. 

The shipping trade yng remains in anything but a satis- 
factory condition, and the keen competition of Scotch coal is 
diverting a good deal of business which otherwise would come into 
this district. Common steam coals delivered at the ports on the 
Mersey can be bought without difficulty at 7s. 9d. to 8s., with 
better qualities of Lancashire steam coal about 8s, 3d. to 83, 6d. 
per ton. 

No little commotion has been caused amongst coal merchants 
and dealers in this district by the action the railway companies 
have taken with regard to loaded wagons on the sidings, Hitherto 
it has been the practice to allow merchants and dealers to have 
three days’ supply on the sidings without any demurrage charge, 
but for some time past many of them have gone considerably 
beyond this, and when they have been able to pick up — 
lots of coal under load at the collieries, they have simply hel 
them in the railway sidings over protracted periods until they 
could dispose of ‘com to advantage. The railway companies 
have now intimated that in no case will loaded wagons be allowed 
to remain on the sidings longer than four days free of charge, 
and after that period 6d. per day will be charged for every 
loaded wagon remaining on the sidings. It is not likely that 
colliery owners will take any trouble to interfere in this matter 
as it would be rather an advantage if the railway con- 
panies compelled dealers and merchants to return wagons 
promptly, and although the matter has been informally before 
the Coalowners’ Association, I understand they are taking no 
definite step. It was intended to have’brought the subject before 
the annual meeting of the Manchester Coal Exchange—the members 
of which largely consist of dealersand merchants—on Tuesday, but 
nothing was done beyond the suggestion that the executive com- 
mittee should take some steps to test the legality of the action now 
being pursued by the railway companies. 

rrow —There is a very cow business in hematite pig iron, and 
prospects have not improved during the past few weeks. Orders 
for hematite pig iron are few, even for prompt delivery, and 
forward sales are exceptionally scarce, Prices are easy at 42s, 3d. 





net cash buyers, and 42s, 2d, sellers. Makers are quoting 43s. to 
44s, net, f.o.b. Only twenty-nine furnaces are in blast, compared 
with thirty-one furnaces in the corresponding week of last year. 

Stocks have increased during the week in warrant stores to the 
extent of 2920 tons, making an increase of 14,269 tons since 
December 22nd last year, and making stock now held 184,747 tons. 
Makers also hold considerable stocks, and steel makers—who are 
not large producers of hematite pig iron—also hold very large 
stocks of metal, 

Iron ore is in quiet demand. Ordinary qualities are at 8s. 6d., 
but best range from 9s. to 10s, per ton net at mines, while best 
qualities are at 12s, to 13s, 6d. for lump or picked samples. The 
local demand is small. The tonnage required for the shipping 
trade is lower than usual, and the amount sent out of the district 
by rail is small. 

The steel rail trade is quiet, and orders have lately come in very 
slowly, and those now being negotiated are not of much magnitude, 
but are being keenly competed for in this as well as in other 
districts. Heavy sections are quoted at £3 103. netf.o.b. Makers 
are fairly well sold forward in steel ship plates, which are quoted 
at £4 15s. to £4 16s. 6d. Very little is doing in tin bars, but a 
brisk business is still maintained in heavy steel castings. Other 
a of the steel trade are quiet. 

_— and marine engineers are busy, but report no new 
work, 

Coal and coke are in very quiet demand. There is, however, a 
full and liberal supply, but prices are steady at 12s. to 14s, for coal 
and 17s, for coke delivered at the furnaces. 

Shipping is still very greatly depressed. Last week 9410 tons 
of pig iron and 4307 tons of steel were shipped from West Coast 
ports, compared with 3148 tons and 4052 tons respectively in the 
corresponding week of last year; an increase of 6262 tons of pig 
iron, and a decrease of 255 tons of steel. The aggregate shipments 
this year so far represent 24,828 tons of pig iron and 25,888 tons 
of steel, compared with 28,048 tons of pig iron and 26,135 tons of 
steel in the corresponding period of last year, a decrease in both 
cases of 3220 tons of pig iron and 247 tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE severe weather has continued uninterruptedly for ten days, 
with the usual result that coal, in the household sorts, has been more 
briskly called for. Itis significant, however, that in spite of the 
increased consumption, the limited time worked at the various 
pits in the South Yorkshire and North Derbyshire district is 
sufficient to meet the larger trade. In one or two instances coal- 
owners are able to give an extra day a week, but taking the coal 
field as a whole, the average time worked is not more than four to 
four and a-half days per week. Although Silkstone and Barnsley 
house coals have been sent to London in more increased weight 
than usual], the demand is not large enough to warrant agents 
asking for an advance in prices. Quotations remain firm, and if 
the cold continued throughout February, values would undoubtedly 
goup. But the South Yorkshire fuel has to bear the keen com- 
petition of that carried by sea from Durham and Northumberland, 
while at the same time the pli i in the sidings 
and at depots were so enormous, that this greatly affected the 
quantity required froma distance. While local sales are a good 
deal brisker, owing tv the weather, yet from the same cause as 
rules in London—the abundance of supply—-merchants are unable 
to obtain more than summer prices for their stocks. In steam 
coal business has been rather restricted, the tonnage sent to 
the Humber ports being a fair winter average. 

The North-Eastern Railway Company has recently placed 
orders for large quantities of steam coal at 7s. 6d. per ton of 
twenty cwts. Railway companies are receiving considerable sup- 
lies on contract account, and gas coal continues in good demand, 
the cold weather having greatly increased the consumption of gas 
for heating purposes. In manufacturing fuel supplies are much in 
excess of the demand, and prices are consequently kept at recent 
low rates. Quotations are as follow :—House coal Silkstones, 9:. 
to 10s. 6d. per ton ; Barnsley house, 8s, to 93.; secondary qualities, 
7s, 6d, to 7s. 9d. per ton, all at the pits. Steam coal is quoted at 
7s. 6d. to 8s, for best South Yorkshire hards, Parkgate and 
similar qualities being obtainable at about 9d. to ls. per ton lees 
at the pits. Locomotive fuel is selling at 7s. 3d. to 8s. per ton, 
and Barnsley bards and other qualities from 6s. 9d. per ton. 
Gas coal from 8s. to 93. per ton. In manufacturing fuel good 
riddled clack makes from 4s, to 5s., and ordinary pit slack 2s. 6d. 
to 3s. per ton, while dge is pr ble as low as ls, 6d. to 2s. 
per ton in quantities at the pits. North Lincolnshire and 
Northamptonshire are taking a good supply of coke, prices ranging 
rom 9s, to 11s. per ton, 

The condition of the iron and steel trade continues as unsatis- 
factory as ever ; indeed, several of the large manufacturers report 
that the depression is more acute than at the end of last year. A 
serious factor in the situation is another drop in quotations for 
hematite irons. For over half a year prices of hematites have 
remained stationary at 50s, for North-East Coast brands, and 52s, 
for the West Coast brands. They have now gone down ls, per 
ton, prices now standing at 49s, to 51s. This is getting very near 
the lowest quotation ever recorded for hematites in Sheffield, which 
was 48s. 3d, in 1880. That was the price at which North-East 
Coast brands stood. In connection with it, it has to be remem- 
bered that miners’ wages were then some 30 per cent. lower than 
now, and fuel was cheaper in proportion, so that with the increased 
cost of output hematite ironmakers find it impossible to make a 
profit on their work. The cause of the serious decrease in the 
quotations for hematites is not far to seek. It is simply owing to 
the production of the blast furnaces overlapping the demand. 
Bessemer billets are at £5 7s. 6d. per ton ; bar iron, £5 to £5 5s., 
according to quantity ; and Lincolnshire forge iron, 37s. to 38s. 

Steel manufacturers state that the competition from the United 
States grows keener, and as a result there is considerable difficulty 
in securing orders in those markets where American producers 
have got a grip. The competition, of course, is more felt in 
America than elsewhere, there being, it is said, a determined 
attempt made by commercial men in the United States to extend 
a feeling throughout the Continent of America in favour of pur- 
chasers restricting themselves, as far as they can, to American- 
made productions, This effort is reported to have succeeded to 
some extent in several of the South American Republics, and, of 
course, is one of the difficulties with which local firms have to 
cope. Several of the home railway companies, who have been 
helding their hands for a long time, are giving out orders a little 
more freely, with the result that wagon and carriage builders are 
fairly busy, and these in their turn provide further work for the 
spring, axle, and tire departments of the Sheffield steel houses, 
Quotations for steel remain unchanged, the producers declaring 
that it is impossible to manufacture for less money, 

A good deal of business has recently been done 7 the principal 
boiler houses, and several of the engineering establishments have 
been better employed, Reports continue most conflicting, some 
of the manufacturers stating that the year has opened fairly well 
in nearly all their leading productions, while others give deplorable 
accounts of the month that has just closed. It is quite evident 
that in most of our leading industries there can be no it im- 
provement until the foreign trade definitely revives, and of that 
there are very slight indications at the present moment. 

In the lighter industries there is less doing that at the end of the 
year. Many people are out of employ ment, and not a few of them, 
in the Rotherham district, have been glad to accept outdoor work 
in clearing the streets and footpaths from the accumulations of 
snow left by the severe weather. The stove grate houses, both in 
Sheffield and Rotherham, are doing very light business, several of 
the employers having found it necessary to put their men upon 
short time. A similar — to the brass foundries, 

In the cutlery and plating es the long-expected animation is 











still being looked for, although here and there several of the larger 
firms are quite able to give their workmen full employment, 

Messrs. Henry Bessemer and Co., in their annual report declar- 
ing a dividend of 124 per cent. upon the ordinary shares, exprees 
their regret at not being able to report any improvement in the 
business of the New Year, adding, ‘‘ work is very scarce, and com- 
petition necessarily much more keen.” 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALL round the iron and allied industries continue dull and 
unsatisfactory, and instead of getting better as the year progresses 
business grows less favourable for sellers, and thus does not bear 
out the ex tions which were formed with the advent of last 
month. The issue on Monday of the Cleveland ironmasters’ statis- 
tics for January clearly showed that the trade had fallen off con- 
siderably—in fact, this was the worst return that has been compiled 
for a long time, and it is not surprising that the market should be 
very flat, and that consumers should be indisposed to buy except 


in very small quantities for immediate delivery. The 
deliveries of Cleveland pig iron last month only reached 
last year 


81,212 tons, whereas in the a month o 
they were 93,960 tons, and yet last month there were seven more 
furnaces at work, and the output was 17,306 tons more. Last month 
the production of Cleveland pig iron exceeded the consumption 
by 38,730 tons, whereas in January, 1894, the excess was only 8676 
tons. Seldom has there been such an enormous increase in stocks, 
and it is fully two years since so large an excess was reported. 
This has brought the unsold stock of Cleveland iron up to B69, 393 
tons, or more than has been held at any time since 1888, It is 
evident that fully one-third of all the Cleveland pig iron made last 
month went into stock, and that makers could have met all the 
requirements if they had worked sixteen fewer furnaces, 
The stock of ordinary Cleveland pig iron has almost been 
doubled during the last nine auton every month since last 
April showing some increase, and the total increase has been 
126,090 tons, which represents nine per cent. of the total 
make. It would thus appear that the producers have been 
working on the average five more furnaces than the trade 
needed to make Cleveland iron, What the increase of stock has 
been in hematite or basic iron cannot be stated, for makers do not 
issue any statement of their stocks of these descriptions of pig iron, 
though they publish the details of production and shipments, but 
it is believed that the situation is no better than it is with 
to Cleveland ordinary iron. Connals, however, intimate that the 
stock of hematite pig held by them at January 3lst, was 82,006 
tons, an increase of 2420 tons during the month. It is evident 
that pig iron producers in the North of England made a mistake 
when they, in the early part of last year, influenced by the 
prospects of a revival in trade, relighted eleven furnaces and 
brought the number working up to 94. As a matter of fact, 
the requirements never called for the restarting of anything 
like that number of furnaces, and ever since the number 
was raised the production has been in excees of the consumption, 
and it has been this over-stocking of the market that has kept 
ng low, even when other things were favourable to an advance. 
us it was that last year, while the makers could not complain 
much of the volume of their trade, they realised very little out of 
it, whereas if they had kept the production within the limit of the 
requirements they might have kept a higher range of prices. It 
would seem that the best thing that could be done in the interests 
of the trade would be to stop a few of the furnaces, but that course 
is not likely to be adopted just yet, as when they have got so far 
through the winter furnaces will be kept going until the navigation 
season opens, and then if the trade proves disappointing some of 
the furnaces will go out. 

It must be conceded that the unusually unsatisfactory statistics 
for January were brought about by exceptional circumstances—in 
a great measure the unfavourable weather, which not only cur- 
tailed the shipping business, but lessened the local consumption. 
To Scotland only 21,810 tons of pig iron were sent from the Tees, 
or very little more than half the usual quantity, because the canal 
from Grangemouth to the Glasgow district being frczen, the iron 
could not be conveyed across the country except by rail, and prices 
did not allow of that. To some parts abroad the exports were 
fairly good, but very little iron was sent to Germany and otber 
countries of Northern Europe. The total quantity shipped from 
the Tees to Germany direct was only 180 tons, whereas in the 
summer time between 20,000 and 30,000 tons are forwarded 
monthly, and the average over the year is 15,000 tons monthly. 
Nothing was dispatched to Russia and Sweden, and only 210 tons 
to Norway and 400 tons to Denmark, quantities very much less 
than usual. This being so, the total shipments of pig iron from 
the Tees in January only reached 46,120 tons, or not much more 
than half the average, and this fell short of the December return 
by 15,267 tons, and of the January return by 14,984 tons. 

The Cleveland ironmasters’ statistics for January show that out 
of 141 furnaces erected in the North of England, 93 were at work 
on the 31st, or one less than at the close of December, but seven 
more than a+ the end of January, 1894, Of these 93 furnaces, 
49 were making Cleveland ordinary iron, and 44 hematite, basic, 
or spiegel iron, The following summary of the production of all 
kinds of pig iron in the North of England, and the stock of Cleve- 
land pig iron alone is interesting on account of its unusual 

















character, and because it emph the ity for red 4 
the production :— . 
Make of Pig Iron 
1895. 1894, 
January. December. Decrease. 
Tons. Tons. Tons. 
Cleveland pig iron, Middlesbrough.. 107,545 109,164 1,619 
Cleveland pig iron, outside Middles-.. 
beough .. «2 «so eo co 123,007 15,186 2,789 
Cleveland Pig iron, whole district .. 119,942 124,350 4,4€8 
Other kinds of pig (including hema-.. 
tite, spiegel, and basic pig iron).. 
whole district .. .. .. o. «. 183,884 185,414 2,080 
Total of all kinds, whole district 253,276 .. 259,764 6,488 
Stocks of Cleveland Pig Iron. 
1885. 1894, 
Jan. 3lst. Dec. 3ist, Increase, 
Tons. ‘ons. Tons. 
Makers’ stocks, Middlesbrough 130,386 110,948 .. 19,438 
Makers’ stecks, outside 
Middlesbrough... +» 17,089 14,191 2,898 
Makers’ stocks, whole district 147,475 .. 125,139 22 836 
Makers’ stores, whole district 12,826 .. 2,586 10,290 
Public stores:— 
N.E. Railway Company’s.. 10,250 9 250 1,060 
MRS Go ss de. cas 98,842 93,788 5,104 
Total .. .. .. 269,898 .. 280,663 38,730 
The price of No, 3 Cleveland G.M.B. pig iron has been main- 


tained at 34s, 6d. per ton for prompt f.o.b. delivery, in spite of 
the above unsatisfactory statistics; indeed, there was business 
done at less before the returns appeared, for on Monday some iron 
was cold at 34s, 44d., but nothing so low has since been taken. 
Makers have generally quoted 34s, 9d. for prompt and 35s. for two 
or three months forward. Cleveland warrants have not been un- 
favourably irfluenced by the bad returns, and the price on Tues- 
day was at 34s. 4d. cash, some people having anticipated even 
worse statistics. The price at the close on Wednesday was 34s, 5d. 
cash. No, 1 Cleveland. ig has been sold at 36s. 6d., but is likely 
to advance as soon as the shipping season opens, as most of that 
description of iron is required for the Continent. No, 4 Cleveland 
foundry pig iron is steady at 33s, 9d., and grey forge at 33s., and 
both these will be in much better d d for Scotland when the 
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weather becomes favourable, as it is understood that the stock 
there has become almost exhausted. Mixed numbers of Cleveland 
hematite pig can now readily be bought at 41s. 9d. per ton for 
prompt f.o.b, delivery. 

Foreign ore is somewhat cheaper because the rates of freight 
have been reduced, and vessels are offering more freely. 
The rate Bilbao to Middlesbrough has been at 4s. 104d. 
this week, then at 4s. 74d., and the latest transaction was at 
4s, 9d.; Bevisof-Middlesbrough has fallen from 6s. 9d. to 
6s. 6d.; Bona-Tyne, 6s. 74d. to 6s, 6d.; Garrucha-Tyne is 7s.; 
Carthagena-Middlesbrough, 63. 9d.; Elba-Tyne, 6s. 9d.; Elba- 
Middlesbrough, 7s.; Benisof-Hartlepools, 6s. 9d.; Bona-Hartle- 
a 7s.; Bona-Stockton, 7s. Good Rubio ore can now be got at 

1s. 104d., delivered at Tees wharves, 

The weather has been so inclement of late that it has interfered 
with the supplies of ironstone to some of the works. The line 
from Rosedale mines to Battersby has been closed for some weeks, 
The owners spent £150 in January in getting the snow removed, 
and before they had got half-a-dozen trains through, and within a 
few hours of the reopening, the line was again blocked. At one 
point the snow has drifted to a depth of 23ft., and an engine and 
snow-plough are embedded. 

The blast furnacemen in the North of England, or rather the 
executive of their association, appear determined to force the 
masters to grant the concession of the eight hours day, and do not 
seem to appreciate the situation at all, or if they do they ignore it. 
The masters have explained to them how greatly foreign competi- 
tion is affecting them, and how difficult it is to make ends meet, 
yet still the executive presses the claim. If the men could show 
that the system could be adopted without adding to the cost of 
production, makers would have no hesitation in adopting it ; but 
that cannot be brought about, for wherever the three-shift system 
has been established the cost of manufacture has risen. It has 
been established at four works in the North of England, and at 
one of the chief of these it gives satisfaction neither to masters 
normen. Yet at a meeting of the General Council of the Blast 
Furnacemen’s Association, delegates expressed strong indignation 
at the delay in settling the question, and it was agreed that if a 
favourable reply to the men’s demands is not given, a ballot be 
taken as to working a fourteen days’ notice. Accordingly the 
local association has resolved at once to ascertain the men’s views 
with regard to striking in May, if by that time the masters have 
not agreed to make the concession. 

In the finished iron and steel trades operations are irregularly 
carried on. Bars are cheaper, and steel plates are sold at lower 
prices than will be taken for iron plates, but very few of the latter 
are wanted. Iron ship-plates have been sold at £4 15s., but steel 
ship-plates could be got even below £4 12s, 6d., both f.o.t. and 
less 24 per cent. discount. Common iron bars bave been reduced 
to £4 15s., less 24 per cent. f.o.t. At the shipyards work has been 
almost suspended for some time owing to the severe weather, 
which this week has been worse than ever. 

On Tuesday next the Board of Conciliation for the North of 
England finished iron trade will submit to the referee, Mr. David 

ie, the question of reducing the hours of work in mills, At the 
annual meeting of the Board it was reported that 3620 men were 
connected with the organisation. n the palmy days of the 
finished iron trade, twenty years ago, there were over 13,000, but 
few of the ironworks remain. 

The coal trade is reported very slack—slacker, in fact, than it 
has been for the last two years or more—and a good many of the 
colliers are working short time, especially at the pits where the 
coal raised is mostly sent for shipment. The storms have pre- 
vented vessels arriving and sailing, and the pits could not work 
when steamers were not forthcoming in sufficient numbers. At all 
the ports there is a large falling-off in exports this year as com- 
pared with iast. Some pits are not kept going more than two or 
two and a-half days per week, and a large number of miners have 
been discharged at other places. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has lacked animation this week. Scotch 
warrants changed hands in limited quantity at the lowest rates, 
There has been very little demand for Cleveland iron in the 
shape of warrants, although the purchases of consumers from 
merchants are understood to be considerable. Hematite pigs 
are also in fair d d, purch being made direct 
from the makers, but there is scarcely any speculative business in 
the warrants of thisiron. The rates for the carriage of hematite 
ore from — to the Clyde are easier, more steam tonnage being 
now available for the service. 

The prices of makers’ pig iron are as follows:—G.M.B., f.o.b. 
at Glasgow, No, 1, 42s, perton ; No, 3, 4ls.; Monkland, No, 1, 43s.; 
No. 3, 41s.; Carnbroe, No. 1, 448.; No. 3, 6d.; Clyde, 
No. 1, 486. 6d.; No. 3, 45s. 6d.; Gartsherrie and Summerlee, 
No, 1, 50s. 6d.; No. 3, 44s, 3d.; Calder, No. 1, 50s. 6d.; No. 3, 
47s.; Coltness, No. 1, 54s.; No, 3, 50s.; Glengarnock at Ardrossan, 
No. 1, 50s.; No. 3, 46s. 6d.; Eglinton, No. 1, 46s.; No. 3, 44s.; 
Dalmellington at Ayr, No 1, 46s.; No. 3, 44s.; Shotts at Leith, 
No. 1, 528. 6d.; No. 3, 49s. 

The shipment of pig iron from Scottish ports in the past week 
amounted to 5078 tons, — 4233 tons in the corresponding week 
of last year. There was dispatched to Australia 315 tons, India 102, 
France 55, Italy 392, Germany 20, Holland 155, Belgium 10, Spain 
and Portogal 110, other countries 320, and coastwise 3599, against 
2334 tons in the same week of last year. 

The steel trade is fairly active as regards shipbuilding material, 
the demand for which has been on the increase ; but it is difficult, 
indeed practically impossible, to obtain any increase in price in con- 
sequence of the strength of the competition. Angles are quoted 
£4 12s, 6d., and ship plates £5 2s, 6d.; but it is understood that 
2s. 6d. less is being accepted. 

Finished iron is quiet, the business in the home trade being 
moderate, while there is little or no improvement in the foreign 
demand. Prices continue low. 

There has been some improvement in the shipping department 
of the coal trade, and this is expected to continue as the season 
advances, The latest coal shipments from the Scottish ports in the 
past week were 102,150 tons, compared with 84,005 in the pre- 
ceding week, and 126,121 in the corresponding week of last year. 
The total coal shipments since the beginning of the year are 
460,547 tons, against 654,139 in the same period of 1894, The 
home consumption keeps up very well, and the business out from 
the Clyde to the Mediterrancan has shown’considerable activity in 
the last week or two ; but the shipping business generally has still 
oo deal of headway to make up. The coal prices f.0.b. at 
Glasgow are: Main coal, 6s. 3d. to 6s, 6d.; splint, 7s.; ell, 7s. to 
7s. 3d.; and steam 8s. to 8s. 3d. per ton. 

During January there were launched from the Clyde ship- 
yards eight vessels, with an aggregate tonnage of 16,026, compared 
with eleven vessels and 16,665 tons in the eame period of last year. 
The fresh work booked in the course of the month is estimated 
at 47,000 tons, against 42,000 in January, 1894. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


CarDiF¥ ports have again enjoyed exceptional briskness in the 
steam coal trade, and, while others have only shown reduced 
totals, indicated last week an export tonnage above the average. 
For some days also it was noted that an improvement was showing 
itself in the demand for steam coal, but this has subsided and the 
market mid-day closed rather weak. A cause for this may be 
cited in the unusual severity of the winter preventing the arrival 


of tonnage, and this, telling again upon collieries, has resulted in 
occasional re in some quarters of the coal valleys. 

Swansea coal shipment last week was only 23,081 tons, and 
there was only one cargo of patent fuel despatched, 300 tons, to 
France, Swansea merchants, however, take a hopeful forecast, 
and say that bad as things are they were worse in the early part 
of 1894, the imports being 6000 tons less than those of the past 
week, and the exports were no more. Steam coal prices at Cardiff 
remain much about the same, fluctuations rarely exceeding 3d. 
per ton either way. The last quotations issued are :—Best steam, 
10s. 6d. to 10s, 9d.; seconds, 10s. to 103. 3d.; and dry coals, 93, to 
9s. 6d. For Monmouthshire coals inquiry was not brisk, though 
best was cffered at 9s. 3d. to 93. 6d., and seconds at 9s. f.o.b. 
Small steam continues plentiful, and ordinary is selling at 4s, 3d., 
best 4s, 9d, 

One noticeable fact is that though the season has been strongly 
in favour of house coals, there has been nothing like a rush, and 
prices have scarcely moved. The reason for this, I imagine, is that 
though there is a good demand, and sales are large in most parts 
of the district, the supply is greater. Rhymney and Tredegar, 
once well occupied in iron and steel, are now engrossed in coal, 
Ebbw Vale and Blaenavon have each large areas of excellent coals, 
It is this semi-stagnation of the iron and steel industries which 
has delayed, possibly prevented, the usual winter and spring 
spurt in house coal prices ; and the falling off in the consumption 
of coal in Swansea and Newport districts by tin-plate manufac- 
turers has also thrown a quantity on the market, 

House coal prices at Cardiff this week were as follows :—Best 
households, 103. 6d. to 1ls.; No. 3 Rhondda, 10s, 3d.; brush, 
8s, 3d. to 8s. 6d.; small, 6s, 3d. to 6s. 6d. No. 2 Rhondda, 8s, 9d, 
to 9s.; through, 6s. 6d, to 6s. 9d.; small, 4s, 3d. 

Patent fuel is in poor demand, prices lowered to 103. 6d. to 
103, 74d., and inferior 10s. 3d. Cardiff Swansea prices, 103, to 
10s. 6d. Pitwood, Cardiff, weaker ; prices for best wood 14s, 6d. 
to 14s, 9d. ex-ship. Swansea price from 16s, 

Coke prices remain unaltered, and the prevailing complaint in 
the district is that there is a larger make than demand, and this 
promises to continue until there is a revival in the iron and 
steel trades, of which signs at present are wanting. Iron 
ore prices remain. Several large cargoes came in during the 
week from Bilbao for Blaenavon and Dowlais. One cargo of 175 
tons bar iron was despatched during the week from Cardiff to 
Constantinople, but no rails. Trade is unmistakeably flat, and the 
only prospect likely is that the works will be carried on without 
restriction until the spring season opens. I have not yet heard of 
a limitation of make or of damping down some of the furnaces, but 
should not be surprised, for not only is there a weak demand from 
home and foreign quarters, but a strong competition existing. 
From Ulverstone oma Millom large quantities of pig iron are coming 
in, and Swansea imported close upon 1000 tons tin bars last week. 
Iron and steel quotations on Swansea Exchange this week were as 
follows, but in several cases a slight reduction may be expected :— 
Glasgow pig, slightly lower again, 41s, 2d.; Middlesbrough, No. 3, 
34s. 3d.; hematite, 42s, 34d.; Welsh bars, from £5 ; sheet iron, £6 
to £6 10s.; steel, £6 5s, to £6 10s., with the usual extras for the 
higher gauges. Steel rails, heavy, £3 15s. to £3 17s, 6d., offered 
on Cardiff Exchange this week from £3 lls. 6d.; light, £4 7s, 6d. 
to £5. Bessemer steel: bars, £3 15s, to £3 17s. 6d. Siemens best, 
£4 to £4 2s, 6d. 

Tin-plates : Bessemer cokes, 9s. 6d. to 9s, 9d.; Siemens, 9s, 9d. 
to 10s.; ternes, 28 by 20c., 18s. 6d., 193., to 22s. 6d.; best char- 
coal, 10s. 9d. to 12s, 6d. Wasters of all kinds, 6d. to 1s. less than 
primes. Block tin is again receding, and is now quoted at £57 17s. 6d. 
to £60. English lead, £9 12s, 6d. to £9 15s. Spanish, from 
£9s, 11s, 3d. to £9 12s, 6d. 

Anthracite coal, for which a good demand seems likely at 
—* is quoted at, ordinary, 8s. 9d. to 9s, 6d.; best, 12s, to 

2s, 6d. 

Several steamers of large tonnage have come in, or are due, to ship 
off tin-plates to America, Russia, Hamburg, and Venice. Swansea 
shipments of plates last week were 61,410 boxes, quantity received 
from works 67,957 boxes, present stock 234,134 boxes, 

On Monday a notice was posted at Swansea tin-plate works, 
which are close to Landore, giving twenty-eight days’ notice. 
Landore tin-plate works, which have been working irregularly of 
late, are stopped for the present, and so also is the steel depart- 
ment at Cwmffelin. At Morriston, the Upper Forest and Worcester 
have resumed work. I hear that many men at the Alkali 
Works and Landore Copper Works are idle, and at the Silver 
Works a stop is feared, probably only for a time. 

It was stated on ‘Change, Swansea, this week that out of the 
531 mills in the tin-plate business in this and neighbouring districts 
over 200 were now idle. This makes a difference in the consump- 
tion of iron of several thousand tons per week, and forcibly 
indicates the depression caused by tin-plate stagnation in associated 
industries. Steel suffers, coal suffers ; and the current belief is 
that we have not seen the worst. Many prominent makers who 
are now fairly busy are stated to be only working off orders, and 
as soon as these are completed will lay by unless an improvement 
sets in, 

The statement current by tin-plate manufacturers is, that with 
Bessemer cokes down to 92. 6d. to 9s, 9d., a still greater reduction 
of wages than 10 or 12} per cent. will have to be carried out to 
enable makers to cope with the existing depression. The acute 
state to which things have now reached is telling seriously upon 
the whole district, and is causing —— distress, This, with 
the unusual severity of the winter, will make the present season 
one long to be remembered. 

A mass meeting of tin-platers was held at Port Talbot on Satur- 
day, at which the president of the Tin-plate Workers’ Union 
attended. He admitted the weakness of the union, but did not 
think that in trying to kill the disease it was advisable to kill the 
patient. His opinion was that a stoppage at the end of March 
would be the best course to adopt. 

It is proposed by the Taff Vale Railway to erect additional 
engine and carriage works at Cathays, near the present work- 
shops. In correspondence with the corporation the general 
manager has stated that he should much regret if, through any 
opposition, the company will be obliged to erect them away from 
the town, as it has been urged to do, ‘The idea is to erect 
engineering works for the construction of engines and carriages, 
not simply sheds, as is generally thought, and it seems highly pro- 
bable from the opposition stated that the works will be erected at 
Llandaff. A strong minority are in favour of concession to the 
Taff Vale. 

The traffic receipts on the Taff Vale last week amounted to 
£13,740, compared with £14,788 in the corresponding week last 
year. This shows a decrease of £1048, and indicates the difficulties 
encountered in working the traffic of late, the whole district for a 
month being in a snow-bound condition. The total decrease on 
this line for the five weeks of the half-year is £5386. 

Taff divided stock is now at 81 to 82; Rhymney Railway, 207 to 
209; Rhondda and Swansea Bay, 8} to 8}; Barry, 245 to 247. 
Coal stock is fairly good: Albion issued at £10 is at 12 to 12}; 
Davis and Sons at 10, now 13g. Iron and steel stock remains low: 
Ebbw Vale at 20, now 74 to 8: Rhymney at 5, now 1?; Tredegar 
at 36, now 7}. Penrhwkiber also continues low—issued at 10, now 
at 63. 

The sliding scale discussion is now ‘‘on,” and ‘‘ Mabon” has 
presided over two meetings of late. The sliding scale is now 1} 
lower, consequent on the last audit. 

It has been decided by the Cardiff Corporation to “0 the 
Bute Docks Bill, and it is expected that Lord Tredegar will —— 
the Great Western Railway Bill on the preamble. Messrs, Dyson 
have been appointed by the Cardiff Corporation to be their 
Parliamentary agents. 

At the monthly meeting of the Llanelly Town Council, on 
Monday, it was decided by the casting vote of the chairman to 
invite tenders for lighting public buildings and greater part of the 








town by electricity. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports that are given concerning the position of the 
iron and steel industries over here are quite as unfavourable 
this week as before. 

The Silesian iron business continues in an uncertain state, Very 
few orders only have been placed lately, and list quotations arg 
but feebly maintained, forge pig standing as low as M., 47 p,t, 
free at works, At the rolling mills a moderate employment js 
reported, demand and inquiry being dull, especially from Russia, 

as trade in Austria-Hungary is still remarkably quiet and, all 
things considered, unfavourable. ‘The prices at which foreign 
houses offer their articles are so extremely low that inland makers 
cannot even try to compete with them unless present list rates are 
pretty considerably reduced. Consequently, a weakening tone in 
prices was to be perceived upon the week, and in a few instances 
reductions have already been officially reported, 

A limited busi only i to be transacted on the French 
iron market, while prices for most articles remain comparatively 
firm. Employment in the different departments has, on the 
whole, been fairly larly maintained. In Paris quotations are 
for merchant bars, 145f. p.t.; for girders, 155f. p.t. 

Reports with regard to Belgian iron business continue much 
the same, mills and foundries for the most part being not more 
than very moderately off for work. There is as yet no indica. 
tion of the hoped-for improvement, and producers as well as 
buyers justly complain of the present state of affairs. If prices 
show no change it is simply because any further reduction would 
be almost impossible, 

The iron industries of Rheinland- Westphalia show little, if any, 
alteration since last week’s report, demand remaining dull in all 
departments, An absence of foreign inquiry has also been keenly 
felt in both raw and finished iron branches, Prices for pig iron have 
of late been inclined to move downwards, which can be accounted for 
by the irregular and, on the whole, but emall demand that is 
coming forward, consumers only buying what is actually necessary, 
Even the sorts required for making steel are weak of sale, and 
some brands are sold much cheaper now than a few weeks ago, 
Iron industry in the Siegerland also continues very quiet, eepecially 
with regard to inland demand ; from abroad come fair orders have 
recently been placed. 

In the Rhenish district some specially favoured works have 
booked orders for 1 or 14 month, but at all the iron producing 
establishments stocks are accumulating rather largely. Prices for 
the different sorts of pig iron are—Spiegeleisen, 10 to 12 p.c. grade, 
M., 51 p.t.; Rhenish-Westphalian forge pig No.1, M. 45 to 46; 
No. 3, M. 42 p.t.; hematite, M. 63 p.t.; foundry pig, No, 1, M. 

; No. 3, M. 54 p.t.; basic, M. 45 p.t.; German emer, M, 49 
to 50 p.t.; iron for making steel, Siegerland brands, M. 44 to 45; 
Rhenish- Westphalian sorts, M. 45 to 46 p.t, at works ; Luxemburg 
forge pig, M. 42 p.t. The miserable condition of the finished iron 
trade continues, and there is, unfortunately, little prospect of an 
improvement in any direction. Bars have been in a few instances 
better called for, while girders remain entirely neglected. The 
hoop trade has shown symptoms of a revival lately at least 
with regard to demand, prices having exhibited no improving ten- 
dency whatever. The plate and sheet mills are but poorly em- 
ployed, and the wire business remains excessively dull. 

Latest list quotations, per ton at works, are as under: Ciood 
merchant bars, M. 100 to 103 ; rivet iron, M. 125; angles, M. 110; 
girders, M. 83 to 87 ; hoops, M. 103 to 108 ; billets in basic and 
Bessemer, M. 73 to 75; heavy plates, for boiler-making ig mee 
M. 140 to 145; tank ditto, M. 130 to 135 ; steel plates, M. 120 to 
125; tank ditto, M. 110 to 115; sheets, M. 135 to 140; Siegen 
thin sheets, M. 120 to 125. Iron wire rods, common quality, 
M. 107 to 112; drawn wire in iron or steel, M. 92 to 95; wire 
nails, M. 113 to 115; rivete, M. 145 to 150 ; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 
200 ; steel rails, M. 108 to 110 ; steel sleepers, M. 106 ; fish-plates, 
M. 112 to 120, Regarding the quality of coal which Hamburg 
consumes, it has been stated that in 1894 no less than 1,192,880 t. 
Rhenish- Westphalian coal was imported, against 1,003,590 t. in 
1893; 903,185 t. in 1892; and 833,750 t. in 1891; from England 
1,660,000 t. coal was imported, against 1,596,136 t. in 1893, 
1'615'000 t. in 1892, and 1,874,606 t. in the year 1891. 

For the last quarter of 1894 total output of coal in the mining 
district Dortmund — Rheinland-Westphalia — was 10,565,996 t., 
against 10,269,477 t. during the last ppd in 1893, consumption 
having been 10,630,087 t., against 10,376,575 t. for the same period 
in 1893; the number of men employed was 154,136, against 
150,386 in 1893. Total output in the year 1894 amounted to 
40,613,073 t., or 1,999,927 t. more than in 1893 ; consumption was 
40,587,485 t., or 1,895,060 t. more than in 1893 ; average number 
of men employed being 151,201, or 8916 more than in 1893, Pro- 
duction of coal in the Rhein and Ruhr district has rapidly increased 
since 1870, for in that year 11,812,528 t. only were produced, in 
1880 output rose on 22,495,204 t, The year 1887 was the first year 








in which prod ted to over thirty million tons, Since 

then output was as follows :— 
Mis - 80,150,288 tons produced by .. .. 98,507 men 
1888.. .. .. 88,228,614 ,, a .- 102,195 
1600... .- SEMEOHIO 5 f +. 112,073 ,, 
1890.. .. .. 35,469,200 ,, a .. 128,984 ,, 
1801.. .. .. 37,402,404 ,, 8 <2 184,603 ,, 
1892.. .. .. 86,858,502 ,, ” e- 138,231 ,, 
1893. -. 38,618,146 ,, ” o- 142,285 ,, 
1894. -- 40,613,073 ,, ie So <u RE ap 
Accordingly, production of coal increased by 334 p.c., the 


number of colliers by 50 p.c. 








TRADE ANNOUNCEMENTS.—The Lambeth Brass and Iron Com- 
poy send us particulars of their hydrant frost post adopted 
argely by the New River, Lambeth, Southwark and Vauxhall, 
West Middlesex, East London, and other Water Companies, They 
are simple, inexpensive, and ought to be in use now in a great 
many places where, during the frosty weather, so many families are 
suffering through want of water.—Mr. James Johnstone, of 11, 
West Nile-street, Glasgow, has been appointed sole agent in Scot- 
land—with the exception of Edinburgh—for Messrs. John Taylor 
and Sons, of Nottingham, makers of the Midland gas engine, and 
in Scotland for Messrs. Park, Brother, and Co., of Pittsburgh, 
U.S,A., makers of the black diamond brand of tool steel.— 
Messrs, Wm. Simonsand Co., Renfrew, have received another con- 
tract from the Crown Agents for the Colonies for a bucket ladder 
dredger which is intended to be used in deepening the Port au 
Spain, Trinidad. It will be built under the direction of Messrs. 
Coode, Son, and Matthews, civil engineers, Westminster. 


STANFORD'S METROPOLITAN IMPROVEMENTS Mar, SESSION 1895. 
—We have received a copy of the new map of metropolitan rail- 
ways, tramways, and miscellaneousimprovements deposited at the 
Private Bill Office on November 30th, 1894, for session 1895, and 

ublished by Mr. Edward Stanford, Charing Cross, As usual this 
is a well-printed map, and shows all that is to be shown with clear- 
ness and precision. It is, however, eloquent in its silence as to 
railway and tramway work in Parliament this year as far as London 
is concerned. Over the whole area covered by this map of the 
greatest combination of towns the world has ever seen, an area of 
about 220 square miles, there is not a mile of new railways to be 
seen and not a quarter of a mile of new tramways, Under County 
Council and other influences enterprise in engineering works has 
fallen to so low an ebb that with all the requirement there is for 
central and suburban transport, there is nothing good enough for 
the capitalist or even the smaller investors so long as the present 





control and interference and almost confiscation remains in force. 
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AMERICAN NOTES. 
From our own Correspondent.) 
New York, January 30th, 


Tue financial question has again attracted the 
attention of commercial and manufacturing 
interests. Public opinion will force some sort of 
makeshift legislation to cover up the mistakes of 
the administration. Interior cities have been 

arting with some gold to help the sub-treasury. 

+ Saturday seven millions went, and if as much 
goes this week, the acconnt will be down to fifty 
millions, which is nearly allin bullion, Bondsand 
securities are pouring in from abroad to compli- 
cate matters. Meanwhile, the leaders of the 
Republican party are smoking their pipes. 

In commercial circles there is an abundance of 
money. Manufacturing activity is slowly in- 
creasing. Steel is weaker in most lines, Pi 
iron production is at a standstill. Steel billets 
are 15 dols, at Pittsburg. Large sales were made 
this week. An advance is probable on early 
deliveries. Plate and structural iron inquiries 
in hand at this writing point to a better demand 
ina few days. Girder rail inquiries indicate an 
improvement next month for early spring deli- 
veries. Merchant bar mills are running to 50 per 
cent, of capacity. 








LAUNCHES AND TRIAL TRIPS. 


Tue Inchanga is the latest addition to Messrs, 
John T. Rennie, Son, and Co,’s line of direct 
Natal steamers, and has been built by Messrs, 
Hall, Russell, and Co., of Aberdeen. She was 
taken for her final trial at sea on the 24th ult., 
the auxiliary Se been previously 
tried in dock, She is t. long, 39ft. beam, 
and 26ft. 94in. moulded ~~ and her scantlings 
are in excess of Lloyd’s highest class require- 
ments, and her machinery has been built under 
Soard of Trade and Llo d's special survey M.C. 
in red, and sbe holds a Board of Trade passenger 
certificate. Messrs. Rennie’s long experience has 
enabled them to provide in a very perfect manner 
for their special service, and the accommodation 
on the Inchanga, which is fitted out for forty 
first-class passengers, includes every y 
for hot or cold climates ; state rooms are fitted 
both amidships and aft, her saloon extends the 
whole breadth of the ship, and is most tastefully 
arranged in panelled marble, with bookcases, 
lounges, &c., and prettily lighted by electricity. 
Music saloon, ies’ and smoking rooms are 
arranged on the upper deck, under shelter deck 
for raining or hot weather. The machinery is of 
the most modern type throughont, being con- 
structed from the specifications of Messrs. 
Flannery, B lay, Johnson, of London, her 
main engines having cylinders 24in., 39in., and 
64}in, in diameter by 42in. stroke, driven by 
three powerful boilers working at 180 lb. pressure, 
with auxiliary engines for feeding, heating, and 
filtering the feed, circulating, lighting, sanitary 
and other purposes, A progressive trial at sea 
was made and proved satisfactory, the mean speed 
under full steam being thirteen knots, and after 
trial the ship left for London to take up her 
service, having on board Mr. George Rennie and 
several friends, with Mr. Johnson, one of his 
superintending engineers, inattendance. She will 
sail from London on her first voyage on the 23rd 
February. 

The Belgian Royal Mail steamer Leopoldville, 
which has been an object of attraction for some 
time past in Middlesbrough Dock, proceeded to 
sea on Tuesday week for her official trial. The 
Leopoldville has been built by Messrs. Sir Rayl- 
ton Dixon and Co. to the order of Messrs. Elder, 
Dempster, and Co., of Live 1, for the Com- 

le Belge Maritime du Congo, of Antwerp, 
and is intended for the line running with the 
mails and ngers from that port to the Congo 
and the West Coast of Africa, Her dimensions 
are:—Length, 355ft.; breadth, 43ft.; depth, 
25ft. 6in., and she is a very handsome model of 
yacht-like appearance and built with fine lines to 
attain a good rate of speed. The Leopoldville is 
the most elaborately fitted and decorated vessel 
that has left the Tees, and is specially arranged 
for the comfort of passengers in a very hot 
climate, Her decks are all of East India teak, 
and a poop and bridge, of over 230ft. in length 
and 8ft. high, is devoted entirely to cabin accom- 
modation. ‘There are also three large houses 
above this for the first-class dining saloon, first- 
class smoking-room, second-class smoking-room, 
and cabin entrance. Over the dining saloon 
house a teak shade deck extends to the 
sides of the vessel, so as to give protection 
from the sun, and this deck also forms a 
spacious passenger promenade under a protect- 
ing awning. The captain’s cabin and steering- 
house are both upon this deck, and over them 
= is the navigating bridge of the vessel. 

e cabins are entered by a spacious entrance 
hall, panelled in carved walnut and inlaid wood 
of very artistic design, with sofa-seats and small 
tables. The state rooms are much in excess of 
the usual size, and are C gear ventilated hf a 
shaft communicating with each, by which the hot 
air is drawn out, A separate ladies’ saloon is 
= handsomely fitted, and all the bath-room 
and sanitary arrangements are of the most com- 
plete description, the baths being of marble and 
the floors and sides of the rooms covered with 
encaustic tiles. The second-class saloon is placed 
aft, being panelled in teak and enamel, with 
tables and revolving chairs to accommodate 
sixty passengers. The smoke-rooms on deck are 
very tastefully fitted and panelled in carved oak. 
The ship is lighted throughout by the electric 
light, and is also provided with refrigerating 
machinery and a large cooling chamber for the 
conveyance of fresh meat, provisions, &c.; in 
fact, no expense has been spared to complete her 
in the most perfect way in every detail. Her 
engines, of 2000-horse power, have been made by 
Messrs. Thos. Ric son and Sons, of Hartle- 
pool, and the trial in every way proved thoroughly 
satisfactory. The vessel then proceeded direct to 
Antwerp, where she loaded and sailed with the 
Belgian mails on the 6th of February. His 
Majesty the King of the Belgians, who has 
taken great personal interest in the construction 
of this steamer, intended to inspect her in 
Antwerp before sailing. 











THE PATENT JOURNAL. 
Condensed from “* The Pe ao Oficial Journal of 


Application for Letters Patent. 


*,* When —_ ben eyes communicated” the 
name an ress 0 e communica’ are 
printed in italics. eee til 
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1504. Coin-conTROLLED Apparatus, W. P. Thompson. 
—(J. L. Ketcher, United States.) 

1505. Ware Winpino Apparatus, W. P. Thompson.— 
(H. O Farrar, United States ) 

1506. Automatic Stoxine Fornaces, I. Bowe, London, 

1507. Rotary Fans or Are Prope.iens, J. W. Gibbs, 


verpoo 

1508. CuzaNnsino or PoLisHina Composition, H. Rudge, 
Liverpool. 

1509. PHotooraPpHic Cameras, B. J. B. Mills —(A. 
Tournier, France. 

1510. Paper-curtinc Macuines, L. U. Gill and A. 
Bradley, London. 

1511. Sewine Macuines, E. Kobler, London. 

1512, Etecrric Arc Lamps, Sir O. H. A. F. L. Ross, 


.» London. 
1518. InrerLockine Bricks, P. A. Newton.—(Z. and A. 
Lacbte, France.) 
1514, Treatine Orgs, J. Y. Johnson —(L. Pelatan, 
France, and F, Clerici, Italy.) 
~~ > J. Teeskhoune and T..W. Wilson, 


1516. Bookmarkine Device, L. Cox, London. 

1517. Crruaras, C. H. Weber, London. 

1518, WaTERPROOFING PapeR and other Fassics, F. 
Girard, London. 

1519. Device for Pens, &c., R. Tidman and F. Tidman, 
London. 

1520. Canvina Fork Guarp, L. J. Larkin and F. W. 
Knapp, London. 

1521. Preservine Fruit, &., T. E. and B. Marshall, 
London. 

1522. Cuimngy Pot, A. Conway, London. 

1523. Propuction of Cuitiep Oastinos, E. Piepers, 
London. 

1524. Venetian Burnps, W. Gee, London. 

1525. Manworacturs of Ink, F. O. Dagnall, London. 

1526. UnpgRoROUND Evecrric Conpuit, E. A. Mathers, 


mdon, 
1527, Brapge Meta, J. W. Wyckoff and J. M. Wetton, 
London. 
1528. BaRReL-MAKING Apparatus, A. J. Boult.—(F. J. 
Morton, United States.) 
1529, Lerrer Boxzs, E. C. T. Belding, London. 
1530. Szauinc Borries, W. B. Mann and W. T. Still- 
well, London. 
1531. WaTER Morors, W. Tansley, London. 
1582. BittiarpD TaBLE CusuHions, 8S. Lee and G. Lynch, 
jun., London. 
1538. Foa-siaNaL Piacers, T. Regan, London. 
1584 Maxine Nets, A. J. Boult.—(K. K. Nismaskins- 
Aktiebolag, -) 
1585. Apparatus ConnecTep with Looms, A. Birt- 
wistle and T. Bennet, London. 
1536. ALTERNATING CURRENT ELEcTRIC Motors, Brown, 
Boveri, and Company, London. 
1537. Oa Suortites, J. Hamer and F. Gillet, 
mdon. 
1538. Livgr Soies for Boots, M. Wilson, London. 
15389. Manuracture of Hivozs, J. Frei, London. 
1540. Coupiines for Pipzs, J. Janke, London. 
1541. a Appiiance, P. E. Pautret, 
ndon. 
1542. Sianattine for Rarrway Leve. Crossinas, D. 
Grant, London. 
1543. AuromaTic Frre-aLaros, F. Hill, London. 
1544. EL_ecrricaL Conpuctors, E. D. Lewis, London. 
= — W. Buckler and T. E. Devas, 
mdon, 
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1546. An Exvgcrric Switcn, F. Wright and E. J. Piper, 
Westminster. 

1547. A ConvEeRTIBLE Overcoat, W. A. Bartels, 
London. 

1548. Breap and Bacon Siicine Macuings, J. Flock- 
hart, London. 

1549. Com-rreep Macuing, J. F. and R. H. Shaw, 
Manchester. 

1550. Exvgcrrica, Switcues, C. L. Clarke and W. P. 
Theermann, Manchester. 

1551. SLop-water CLosets, W. E. Wood, Halifax. 

1552. Mans for Conngctinc Merat Pirss, B. G. 
—— Halifax. 

1553. Carpine Excines, H. H. Openshaw, Bury. 

1554. Gotr CLuss, G. Walker, Leicester. 

1555. ARmouRmNG Hoss Pirss, J. 8. Lewis and A. H. 
Church, Salford. 

1556. Machine for CLEaninc Crain, J. 8. Cochran, 

verpool. 
1557. Drain Pips Jomnts, J. Weatherly, London. 
1558. Exgctric Frrrines, J. G. Williams and H. M. 


, Manchester. 
1559. Vatves, C. H. Holgate, Leeds. 
1560. Foipine Boxsgs, L. nag London. 





1561. SHARPENING BaNnp Knives, Elliott, Man- 
chester. 

1562. Fiymo Toy, W. H. Sand , Hillsborough, near 
Sheffield. 


. —— for SHearine Sueepskins, G. Twigg, 

1564. AgRiaL Macutygs, J. B. Johnston, Manchester. 

1565. Spoxe Nippue, 8. Baker, Shaftesbnry. 

1566. Staries for Barsep Wire Fencina, R. Osborne, 
Birmingham. 

1567. Om-cake Breakers or Currers, J. M’Kinnon, 


Dundee. 

1568. Apparatus for TempeRine Wire, W. Hinchliffe, 
Wakefield. 

“—. Ba Bato Ax.e-boxes, J. O. Ladds and E. Selby, 


ey. 

1570. Cases for Hotpine Tapers, &., E. F. Haynes, 
Birmingham. 

1571. Roap Ro.uers, H. Reifenrath, Manchester. 

1572. Furnrrure Castors, J. Parker, Birmingham. 

= MetHop of Fog SIGNALLING, &c., D. Schofield, 

ey wood. 

1574. SIGNALLING and Apparatus, W. H. Halsworth, 
Dukinfield. 

1575. Concentratine SutpHurgic Acip, T. G. Webb, 
Manchester. 

1576. Srzam Generators, R. Baird, Glasgow. 

1577. Buryers for IncanpEscenT LicHT1na, A. and W. 

8. 7 Glasgow. 

1578. ATER-CIRCULATING ApraRaTus, R. Duncan, 
Glasgow. 

1579. Catico Parntinc Macurvery, 8. Bridge, Man- 
chester. 

1580. VeLocipzpes, F. T. Millet, London. 

1581. DeracHaBLe Fork Guarp, H. Goodman, jun., 


on. 
1582. Canp.z for Destroyine Micg, R. J. Anderson, 
ndon. 
1583. Conner Protector, H. L. Constable, Brighton. 
~ Lusricator, W. P. Thompson —(M. J. J. ./érome, 
USSiL 
1585. Stzam Pipe CyLinper Jormts, R. D. Shannon, 
Manchester. 
_= AvTomaTic FEED-waTER AppraRatus, C. Baum, 


vi 
1587. Clocks, &c., F. Hope-Jores and G. B. Powell, 
London. 
1588. Ratcuer Braces, F. Whitehouse, Birmingham. 
1589. Hanp Sarep for Protection when Carvine, R. 


as London. 

1590. VaLve for Cisrzrns and Tanxs, B. J. Van Hoos- 

trup, Birmingham. 

1591. Game, H. Partington, London. 

1592. Wasninc Crusnep Orgs, &., A. de C. Scott, 
London. 

1598. Coat Brvw and Coat Scurties, E. Player, jun., 
London, 





1594. Amcuors, A, E. Muirhead, Glasgow. 
1595. Ice Macuing with Apparatus, E. Wandner, 


jon. 
oe &c., P. MacFadyen.—(W. H. Casebourne, 
nua, 
1597. Fastenine for Wearina APPAREL, C. E. Lippert, 
ndon. 
1598. Wueets for Roap Venicizs, &c, A. R. Earl, 


on. 
1599. Ciaars, &., E. Andrews and W. J. Coleby, 
London. 

1600. PostaL Wrappers, A. M’Callum, London. 
1601. Weicuine Apparatus, A. J. Boult.—(C. Schmiclt, 

Germany.) 

1602. Fire-arms, A. Fremy, London. 

1603, Inxstanp, W. Selbach, London. 

1604. Dezsu_pHurisation of Tar OiLs, F. Heusler, 


mdon, 
1605. Matcu Spiint Cortina Macurnzs, C. R. E. Bell, 
London. 
1606. UnpER Garment, A. M. Hampton, London. 
1607. Saw, J. Sampson, London. 
1608. PLayina Goir with Captive Batt, E. 8. Spencer, 


ndon. 
ae Loa The Mossberg Wrench Company, 


ndon. 
1610. Rapmp Movutper, A. Seppings, London. 
1611. Exectric Licutina, E. J. Preston and A. B. Gill, 


on. 
1612. Prosectites, O. A. McEvoy, C. J. W. Hanson, 
and W. Pethybridge, London. 
1613. Worm Wueers, J. G. and J. E. Reinecker, 


on. 
1614. Apparatus for Dayrxc Grain, T. F. Gibson, 
a Repucrwa Paper-stock to Pup, A. P. Brown, 
mdon. 
1616. CarBuRETTING Coat Gas, P. C. Tennant and 
J.E. Lond: 


. & on. 

1617. Disnsrectinc and Deoporisinc AprLiances, G. 
Nobes, London. 

1618. Treatment of Yarn, W. L. Wise.—(K. Schlatter 
and L. Hermsdorf, Germany.) 

1619. Dryisc Apparatus, W. L. Wise.—({K. Schlatter 
and L. Hermsdorf, Germany. 

1620. Fiyixc Apparatus, A. Wolfmiiller, London. 

1621. Wicks, E. Galtier, Loudon. 

1622. Cuarys for VeLocipepg Gxarixc, E. Duchat, 
London. 

1623. Encings for Tramway Cars, &c., E. F. Piers, 


ndon. 
1624. Vanitutng, J. Y. Johnson. —(F. von Heyden 
Nachfolger, Germany. 
1625. ANTI-VIBRATING Devices for Cycizs, J. Etcheber, 


ndon. 
1626. TimetTaBLe Crocks, &c., K. Gremmelspacher, 
London. 
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1627. Bearinos for Spinpies, P. Lance, Redditch. 

1628. A SpHycmMopyNAMOMETER, T. P. Hawksley, 
London. 

1629. Formation of Capsues, A. Hitchon, Accring- 


n. 

1630. PerrgeruaL FoorsaLt Marker, E. P. Smallman, 
Stoke-on- 

1631. SypHon FiusHine Tanks, M. Syer, London. 

1632. WatTeR-waste PREVENTER for CisTERNS, A. 
Clifford, Kent. 

1633. Drivinc Gear of Bicycizs, A. Cooper, Notting- 


ham. 

1634. GzomeTRicaL InsTRUMENTS, G. E. Tansley, 
Wakefield. 

1635. SappLe Baes for Cycizs, T. Wickham and H. 


M ham. 

1636. WaTerProor Szat Cover, W. E. B. Norman, 
Exeter. 

1637. Capryets and the like Furniturg, A. Stubley, 
Leeds. 


1688. Guazine Bars, OC. F. Elliott, Liverpool. 
= Manvracture of Bricks, &c., J. T. Fryer, 


1640. Dravent Exctupgr for Doors, H. Bennett, 
Darlington. 

1641. Drymve CLoszts, E. W. Collier and A. B. Soar, 
London. 

1642. Crzantna Ramtway Mitx Cans, 8. Yeoman, 


43. Got 

1643. Gotr Cappigs, M. Graham, Glasgow. 

1644. Rattway PortaBie Sicnats, W. Kerr and J. 
Oxley, London. 

1645. RecrancuLaR Oven, J. A. Fleming and E. Wool- 
lam, Tunstall. 

1646. Fastentne for Papers, 8. Tucker, Birming- 


1647. Paraso1s, F. A. Holte, Birmingham, 

1648. Sappiz for Draveut Horses, A. T. Newbold and 
J. Mason, Bury. 

1649. Gas ENGINES, H. Crane, jun., Birmingham. 

1650. Figurep Woven Fasnics, J. Dearden and J. A. 
Schofield, London. 

1651. ApvERTIsING Mrpium, W. C. Haigh, Man- 
chester. 

1652. Kyrrtmse Macuines, R. Hutchinson, Notting- 


1653, MopELiinc Boarp and Sxz1p, E. R. 8. Andrews, 
Bradford. 


1654. Woven Bexts, G. E. Stead, Manchester. 
1655. Non-BLOTTING OLDER, W. F. Maclaren, 
1656. APPARatus for S1rmNo, C, H. Stubley, Notting- 


1657. Mortisina Macuings, J. Norrman and D. K. 
8 Pemer, hest 

1658. Lamas, J. H. Iredale and E. Gerard, Liverpool. 

1659. Warminc Raitway Carriaces, J. (hevtham, 
Manchester. 

1660. Sarety Winpow Gvuarps, A. F. Clark, Ilfra- 





combe. 
1661. Securtne Buttons, W. D. Player, Birmingham. 
1662. AncHors, F. D. Taylor, Birmingham. 

1663. Winpow CLeanine Macuines, W. Davis, Birmin- 


1664. MANUFACTURE of Pitz Fasrics, R. N. W. Smith, 
Glasgow. 

1665. UaRBONATED Waters, W. Bruce and J. H. 
Monteith, Liverpool. 

ETS, E. Traies, London. 

1667. Lockinc-up Cotumn Gatury, J. R. Brotchie, 
Glasgow. 

1668. XyLoniTs Letrers, W. Kitto, London. 

1669. SELVEDGE Weavine Arraratos, E. T. Whitelow, 
Manchester. 

1670. BusH Hooxs, J. F. Jackson and J. Wall, 
Sheffield. 

1671. FiusHine Apraratts, J. Walmsley and J. Smith, 

lackburn. 

1672, Manuracture of Spuit Corrers, T. H. Mills and 
G. H. Ashworth, Manchester. 

1678. Wastzs for Lavatoriss, 8. B. Dix, Chelten- 


am. 

1674. Great Footsact Maton, H. Rogers and T. H. 
Shevling, Birmingham. 

1675. Heexs for Boots, W. Waas, Nottingham. 

1676. ELEcTRICAL StoraGEe Batreriss, T. B. Marchant 
and J. Woolley, Stratford. 

1677. Opewine Lerrer-carb;, C. L. Fielder,'Kingston- 
on-Thames. 

1678. Piczon Rines, F. W. Thomas, Cardiff. 

1679. Moutpine Soap, T. R. Curtis, Bristol. ‘ 

1680. Knire Cieaners, O. E. R. W. T. Kirkman ‘and 
H. Doughty, Liverpool. 

1681. Lovxine the Srzermnc Parts of Cycies, C. 
Shearman, ham. 


1682. TRANSPOSING BOARD for Pianos, 8. Howard, 
Manchester. 
1688. for Waerets of Venicixs, E. Robson 


BEaRIncs 
and H. Willford, London. 
1684, CoIN-FREED APPARATUS, J. Meurice, London. 
1685. GLASS-BEVELLING Macuine, E. de Pass.—(M. 
Johannet, France.) 
1686. Faucets for Tarpiva Barres, 8. T. Lindley, 
London, 





1687. Orcaw Pipe Lips, O. Bissonnette, London. 

1688. PHOTOGR4PHIC Cameras, F. I. Ricarde“Seaver 
and L, Pernot, London. 

1689. CLeansinc Harr Comes, A. A. Mayer and G. 
Adolph, London. 

1690. Lamp for Cooxine Purposes, C. Schinz, London. 

1691. Proyrine Yarns in Sxers, G. Markus, Max 
Baender, and F. Sicker, London. 

1692. OstTanyine Icz for BREWING PuRposEs, J. Nadler, 

ndon. 

1693. Mortisz Botts, W. A. E. Crombie and The 
Paragon Bolt Syndicate, Ld., London. 

1694. IncuBaTor, F. W. Wiegand, London. 

1695. Raising Sunken Verses, O. A. Bulette, 
London. 

1696. VeLocipepgs, C. Frey, London. 

1697. Arc Lamps, H. Niewerth and R. Niewerth, 


mdon. 

1698. Execrric Curnent Recuiators, H. and R. 
Niewerth, London. 

1699. Woven Wire Sprivc Marrresses, T. Brand, 


ndon. 
1700. PostaL Cover for Puotrocrarss, T. W. Renney, 


London. 
1701. _ for Pyzumatic Crsui0ns, F. J. Lamburn, 
ndon. 
1702. Mawuracture of Boren Frirvues, G. Hook- 
, London. 
1708. Kwsrrrmisc Macuixes, W. P. Thompson.—(Z. 
Tiffany, United States.) 
1704. Kyittmsa Macuryzs, W. P. Thompson.--(£. 
Tiffany, United States ) 
1705. Explosive Supstances, &c., F. Render, Man- 


chester. 

1706. Weicuine Macuines, C. A. Duvall, J.8. Raworth, 
and E. Bennis, Liverpool. 

1707. Erectric WaTER-Ga8s, J. H. Dunnand J. Parsons, 
London. 

1708. Fuwners, &., A. L. E. and M. Elliston, Win- 
chester. 

1709. AXLE for VeHICLEs, I. Barker, J. W. Black, and 
J. L. Cook, Westminster. 

1710. Fixing Execrric Licut Firrinas, F. J. Curley, 
London. 

1711. Rattways, J. R. Green, London. 

1712. Fastenrxnc Door Hanpizs, J. H. H. Gamble, 


London. 
1713. Sprixa Hinces, B. J. B. Mills.—(W. Pelzer, 
United States ) 

1714. ErectricaL Giow Lamps, Siemens Bros. and 
.» Ld.—( Messrs. Siemens und Hulske, Germany.) 
1715. Taps for Vent-HoLes of Casks, H. Breitner, 

on. 
1716. Steam GeneRators, G. Diirr, London. 
1717. Evecrric AccuMULATORS, O. Pirsch, London. 
1718. TREaTMENT of Hives for Bertine, M. Naeff, 


London. 

1719. CLoruine, T. N. Rayward.—(J. W. Bowman, New 
Zealand.) 

1720. Apparatus for Vaporisinc O11, A. J. Drake, 
London. 

1721. — for Borrtes and Jars, &c., C. Melin, 


London. 

1722. Creaner for Gorr Batts, &., C. J. Jacobs, 
London. 

1723. Letreninc upon Stonr, W. Griffin and E. J. 
Newland, London. 

1724. Mowgy Reoisterise Macurne, J. Bishell and J. 
E. Woodcock, London. 

1725. TunwiInG Over Music, C. Guattari and M. Wiener, 


mdon. 

1726. Means for Contarnine and LocaLLy APPLYING a 
VotaTILE Liquip for the ALLEviaTION of Pamy, D. 
M. Serjeant, London. 

1727. Freezine and Cootixc Macuings, T. Hewett, 
London. 

1728. Screw Bouts for Fixina Armour Puatzs, H. P. 
Boyd, London. 

1729. WareR-TuBE Borers, L. M. G. Delaunay-Belle- 
ville, London. 

1730. Evecrric Cigar Licutine Devices, H. Edmunds, 
London. 

1731. SzconDaRyY Batrenies, C. A. Faure and F. King, 
London. 

1732. Rocket Apparatus, W. B. Ardill, London. 

1738. ExrincuisHinag Burninc Buitprxas, C. 
Phillips, London. 

1734. Locomotive and Marine Enorness, O. Jones, 


ndon. 
1735. Housine Gar of Dror Kets, H. W. Fairbrass, 


on. 

1786. Carco Transporters, H. H. Leigh.—(4. Ander- 
son, England.) 

1737. Pwgumatic Tire Covers, W. Howard and J. F. 
Sadl ndon. 

1738. Over Can, J. R. Grove, J. H. Lancaster, and W. 
Paxton, London. 
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1739. Construction of Cart Bopy, F. J. Bloomfield, 
London. 

1740. Beer Enoine Waste Preventer, J. J. Burton 
and §. Cooper, London. 

1741. Ruoxes for Hotpine Curtains, &c., W. Woolf, 
London. 

1742. CanpLe Economiser, H. L. Holderness, Hull. 

1748. Cycie Prpats, J. Andrew, Glasgow. 

1744. MicrorHongs, O. M. Stead and L. W. Douth- 


wai 
1745. VEHICLES for Fire Requistres, A. E. Lewis, 


verpoo! 
1746, Wests, C. Ridley, jun., London. 
a the Speep of Ou Enoinzs, 8. Griffin, 


1748, Corinc Ruevumatism, R. Ainsworth and H. 
Oxenham, Cardiff. 

1749. ATTACHING PaRcELs to the Person, R. H. Hors- 
fall, Arkholme. 

1750. Minrrany and TRAVELLING Sappies, F. V. 
Nicholls, London. 

1751. Macuines for Cruswina Ores, T. Lees and W. 
Douglas, Glasgow. 

1752. Brakes for CarriaGes and Carts, A. Orrell, 
Bradford. 

1758. Gearine for Cycizs, T. Staines and A. Preston, 


= Curr for Surrorts to Corsets, R. R. Beard, 
irm: x 
1755. Firrinas for Waist Betts, &c., W. M. Harris, 
Birmingham. 
1756. Securine Tires to CyrcLe WHEE Ls, J. Andrew, 
gow. 
1757. Securnrnc Cranks to Spinpies, J. Andrew, 
Ww 
1758. Crank Brackets of Cycies, J. Andrew, 


Glasgow. 
1759. Woven Fasrics, J. Dearden and J, A. Schofield, 
on. 
1760. Pwgumatic TrrEs for Cycizs, J. W. Boyce, 
Cheltenham. 
1761. Puacing Ark under Pressure, 8. H. Adams, 
York. 


ork. 

1762. Bep Pans, W. D. Cameron and A. F. Loughran, 
Newry. 

1768. SunciEe-RalL Raiiways, F. J. Rowan, Glargow. 

1764. Prorectine Trouszr Borroms, C. A. Lorentz, 
Liverpool. 

1765. Mixzrs’ Lamps, G. MacDonald, jun., Glasgow. 

1766. VELOCIPEDE PepALs, R. W. Smith, —— 

1767. Raismya Martrer for Draracz, &., H. South, 
London 


1768. WRAPPING-PAPER, J. C. Kaye, London. 

1769. Foa Sicnaxs, J. Collins and A. Brown, jun., 
Glasgow. 

1770. Fastenine Baas, P. R. J. Willis.—(W. Brubeker, 
United States.) 

1771. Steam Enaines, T. Mudd, West Hartlepool. 

1772. Pure Fasrics, 8. Barnwell and The Barnwell 
Machine Company, Ld., Manchester. 

1773. Porntinc Skewers, &c., T. Williams, jun; 


London. 
1774. Fenper Curss, J. T. M. Hircock and 8. H- 
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1775. Harwess, R. Wilson, London. 

1776. Om Sroves, J. Harper and Oo., Ld., and C 
Retallack, London. 

1777. Game and Game Apparatus, F. W. Brewster. 


ondon. 

1778. Ventctes for Fruir Garpens, E. 8, Lines and 
R. E. addey, London. 

779. Luseicatonae Piston-rops, &c., R. Archer, 


mdon. 
1780. Liquip Measure for Borris, G. Stevers, 
ndon. 


Pocket-kNives, E. Herrington and W. H 

Greenwood. London. 

1782. Topacco Pipss, J. Cleland, Manchester. 

1783. CARPENTERS’ Gavgss and the like, W. E. Wilding, 
Liverpool. 

= Hotprxe 811k upon Macuings, J. Gillman, Man- 
chester. 

1785. Fastenine Razor Srrops, J. 8. Taylor and C. E. 
Davies, Liverpool. 

1786. Macnoxgs for Winpinc Tareap, J. Taberner, 
Manchester. 

1787. ConpensaTIon of Steam, G. Sellers, London. 

1788. ManuractoreE of Tusss, F. E. Elmore, London. 

1789, MaKING CiGARETIEs and Ciears, J. R. Williams, 
London. 

1790. Makino Cop-Liver Ort into Foop, V. G. Webb 
and E. M. Groundwater, London. 

1791. Prins for WEARING-aPPAREL, W. G. Brown, 


mdon. 
1792. Cass or Cover for Hotpine Capsutes, L. Gunn, 


mdon. 

1793. CapsuLe for Hoxtpime Liquips, L. Gunn, 
maon. 

1794. Apparatus for SicnarLtusc, W. W. Lavarack, 


London. 
— Sreerine Locks for Bicyciss, R. W. Smith, Bir- 


™m™1D; e 

1796. CycLe Gzarine, R. J. Stanley, Cardiff. 

1797. Fitaments, &c., for Erectaic Lamps, P. Stiens, 
London. 

1798. De.tverine Liquip Soaps, R Moore, London. 

1799. Woop Rims, &c., W. H. Wheatley.—(W. W. Stall, 
United States.) 

1800. Frextpce TumBuerR Cock for Stzam Purposes, 
W. Davies, Llwynypia. 

1801. WHeELS and Axes for Ramtway ROo..ixe 
Stock, J. Willoughby, London. 

1802. CompgensaTinG Variations in SPEED of ENGINES, 
J. H. tt, London. 

1803. Gas Mersrs, C. G. Beechey, Liverpool. 

1804. Hotpixc Lapres’ Harr, A Stockinger, London. 

1805. BotrLe Stoprers, W. H. Rand and F. T. Robin- 
son, London. 

1806. Cream Separators, P. Withers, London. 

1807. Propucrne Carpipe of Catcrum, E. Gearing, 
London. 

1808. Pavine for Roapways, A. McLean, London. 

1809. Fuve or Furnace Baicks, P. A. Newton.—(B. 
Lacéte, France.) 

= oe E. T. Hughes.—(L. Leitch, Uirited? 

tates. 

1811. Picments, D. Everett and T. B. Cullen, 
London. 

1812. Stoprerine Borries and VessE.s, L. P. Tissier, 
London. 

1813. ATTACHING MatTrresse3 to BrpsTeaps, B. R. 
Pe: and J. Pitt, London. 

1814. Enps of Wrre Martrressgs, B. R. Peyton, 
London. 

1815. cae Lapiss’ Harr, A. Stockinger, 

ndon. 
1816. Sprays, C. F. Slater, London. 
1817. Imrration Beap Work, C. Schnauder and A. 
, London. 

1818. Hanpies for Cycies, A. Fowler, London. 

1819. Frspinc Courss to be STEERED by a VessEL, H. 
8. Watkins, London. 

1820. TREATMENT of ANIMAL Sxuws, C. Marter and I. 


Levy, London. 
1821. Rance Fosper, E. Rischgitz, London. 
26th January, 1895. 
1822. | nga Hoiper or Suspenper, A. Riddell, 


London. 
a — of Iron or Srext, E. H. Saniter, 
verpool. 
1824. Watr Meters, J. Perry, London. 
1825. Dram and Pipe Stoppers, &c, F. A. Barth, 
London. 
1826. Bicycies, T. W. Sheffield, Liverpool. 


a 


1866. Nat Gurpg Brock, F. Ulrich, London. 

— — Houpers, W. E. Gibson and H. Hirst, 
mdon. 

1868. Boot Prorscrors, F. Field, Birmingham. 

1869. ScHoot Desks, R. Smith, don. 

1870. Construction Carts, T. D. Stagg and E. Robson, 


London. 
1871. Coat or Bgp for Trave.uErs, &., 8. E. Walsh, 
on. 
- Daivine Gear of Crores, J. M. Cuthbert, 
iW, 


1873. Automaton Runnine Toy Fiaure, G. Wolff, 
London. 

1874. Maxine Tsxtice Fasrics, C. Mihlinghaus, 
Barmen, Germany. 

1875. Dryine and Preservine Oraars, C. H. M. Lyte, 
London. 

1876, Water Meter, J. Biermann, London. 

1877. Manuractore of NiTRO-cELLULOsE, A. Luck and 

A. H. Durnford, London. 

1878. Curntamy Lirrer, OC. H. and 8. T. Taudevin, 


London. 
1879. Nats, &c., for Metat Hee. Puarss, A. Lark, 
London. 


1880. MetaLuic Pacxine for Piston-rops, T. Sichel, 
London. 

1881. Freup Cooxtne Ranoss, T. White and Co. and 

W. T. Robertson, London. 

1882. Stanp for Turco Sponce or Wase Guovss, H. 
Andrew, London. 

1883. Game for UsE on PaRLour TaB.gs, F. J. Wilkin- 
son, Liverpool! 

1884. Apparatus for DimintsHine the Noss of Gasrs 
Escarine from the Exsavust of Gas Enornes, F. 
L. Serret, London. 

1885. InsuLaTiIne Devices for E:ecrric Wirss, A. H. 
Weikman, Liver; 

1886. Toastine Fork, A. Howell, London. 

1887. Sreves, E. Fiechter. Liverpool. 

888. Arm Compressinc Vatve, J. S$, T. A., and E. R. 
Walker, Liverpool. 

1889. APPLIaNces for Usk with Crucisizs, 8. Taylor, 
London. 

1890 HorszsHoss, E 8S. Colchester, London. 

1891. Parts, G. Alexander, London. 

1892 CENTRIFUGAL CRUSHING MiLL, R. Sauerbrey, 
London. 

1898. - ag C. H. Midgley and H. E. Bayerthal, 


on. 

1894. PenamButators and Mart Carts, H. B. Murdoch, 
London. 

1895. Cxrps for Currs, T. W. Heaysman and H. Rains- 
ford, ages 

1896. Stup and Tre Curr, H. Rainsford and T. W. 
Hea: . Barnet. 

1897. Apparatus for Frxepinc Horsgs, T. Rowland, 


ndon. 
= - —iaacaaaad of Paper or Frocks, E. C. Reed, 


on. 

1899. ELecrric Rartways or Tramways, E. Mapple, 
London. 

1900. Securinc Nuts upon Screws, T. J. Danson.— 
(BE. F. Wailes, United States.) 

1901. Apparatus for RerricERatine, W. J. E. Koch, 
London. 

1902. MouLpER’s CuapPtet, F. Schulte, London. 

1903. Fruip IxJectors, J. Gresham and G. Kiernan, 
Manchester. 

1904 Stove Licutinc Devices, H. H. Lake.—(IV. 
Ritter, Germany ) 

1905. Magaztve Pistois, W. Chaine, London. 

1906. ELzectric Oonpensers, G. Threlfall.—(X. Threl- 
Jall, Australia ) 


28th January, 1895. 


1907. Furnaces, J. Bradbury, Manchester. 

1908. PyzumatTic Harness, W. W. Hadden, Johns- 
town, Co. Wicklow. 

1909. TRANSPARENCIES, H. J. Hooke, Leeds. 

1910. Cycizs, J. W. Boyce, Cheltenham. 

1911. PNevMatTic Harness, L. J. Powell and W. 


Coppin, Cardiff. 
1912. Surp’s Propetuzr, T. F. Walsh, Dublin. 
1918. Manvracturg of FisHine Rors, J. Gillett, Bir- 


——. 
a JANITARY CHECK VaLvE, J. Tweedle, Birken- 
1915. Foo SIGNALLING Apparatus, A. Tyler, J. Miles, 


and G. F. Nightingale, London. 
1916. CRANK AXLE Bearixcs, M. Travers, Wolver- 





1827. 
Live: 
1828. 


— Borer Water Gavucs, A. East » 
XTRACTING MeTats from Inonstons, J. Miles, 
mdon. 
1829. Reapine and Crurt Stanp ComBINED, W. Banks, 
Bolton. 


1830. WHEELS, W. Goudge, London. 
— ~ of CarriaGE WueeEts, &., J. Browne, 


1832, SoLUTION for CLeaNinc Pires, W. L. Warren, 
Dublin 


1833. A Wrapper for Tza Goons, C. J. Wellington, 
Gloucester. 

1834. SHOE Protector, W. Gough and O. J. Harvey, 
Walsall. 


1835. ELectric Exptoprrs, H. V. Keeson, London. 

1836. Packet for Corrs, P. L. Fison and H. Illing- 
worth, Halifax. 

1837. CaRRiaGE WBEELS, S. Greer and J. Griffiths, 
Dublin. 

1838. CoaL-cuTTinc Macurygs, W. E. Garforth and J. 

er, 8. 
1839. — CuttivatTc ks, &c., R. C. R. Laycock, 


rby. 

1840. CARBON TRANSMITTER, &., G. A. Nussbaum, 
London. 

1841. Burr WeLpep Tunes, J. Griffiths and M. Schitz- 
kowsky, Birmingham. 

1842. Apparatus for CLearine Coms;, J. E. Stephen- 
son, Bradfo 

1843. WeicuT for Wispow Sasuzs, T. Birbeck and M. 
Butcher, Sunderland. 

1844. Guns and Pistois, W. P. Jones and W. Baker, 
Birmingham. 

1845. VENTILATING Hats, 8. Brooks, Manchester. 

1846. Hawpies for Cycizs, W. Swain and J. 8, Garner, 
Manchester. 

1847. BriqueTTe Mancracturg, A. E. Yeadon and J. 
Richardson, Leeds. 

1848, Makino Kwitrep Fasrics, P. F. Francke, O. 
Werner, and E. Woblgemuth, Manchester. 

1849. Or Enorvgs, E. Mercer, jun., and C. Mercer, 
Manchester. 

1850. SLEEVE or Curr Lixxs, W. Coathupe, Bristol. 

1851. Two-sPEeD Gesr for Cycizs, J. Clough, R. 
Illingworth, and J. Bush, Bradford. 

1852. Two-sPEED Gear for Cycrzs, J. Clough, R. Iling- 
worth, and J. Bush, Bradford. 

1853. Sprinninc Fisrous Mareriats, J. B. Mason, 


ord. 

1854. Erecrric Burciark ALarMs, G. R. Blackburn, 
Bradford. 

1855. ADHESIVE Ticket Pin, J. Folkes, London. 

1856. APPLIANCE for ANGLING from Boats, P. D. Malloch, 
Glasgow. 

1857. Gas Burners, T. Fletcher, W. Russell, and 
Fletcher, Russell, and Co., Manchester. 

1858. TREATING FomeEs in Leap Works, J. Warwick, 
Newcastle on-Tyne. 

1859. Macuings for Wa:Hina Woot, F. W. Petrie, 
Rochdale. 

1860. Wasuine Apparatus, J. Windmiiller, Cologre. 

1861. Guiprs for Rovine Frames, 8. Johnson, Man- 


chester. 
1862. Drytye and Inoninc Macutnes, W. L. Bradford, 
anchester. 
1863. InpicaTors for Om~ipvses, C. Fothergill, Man- 
chester. 
1864. Stoves, Fruzs, and Frrertaces, G. Alston, 


gow. 
1865. ConsTRUCTION of PwzumaTic Tirzs, A. Burgess, 
London, 


1917. DiscHareine Are and Water, G. H. Richmond, 
Manchester. 

1918. SHutries for SmatL-waRE Looms, T. Thorp, 
Whitefield, Lancs. 

1919. Cycte Hanp.ie-pars, T. Wickham and H. Mar- 
shall, Birmingham. 

1920. Toy WinpDMILL, T. McI. Scotland, Glasgow. 

1921. Frames for Sarety Cyciss, 8. Farnsworth, 


ry: 
= ne Perro.teum Enouves, A. Niemczik, 
r: |e 
= FasTENine Pickine Straps, R. Stannard, Wake- 
e 
1924. Suutrers, J. E. Thornton and E. Pickard, Man- 
chester. 
1925. Bicycies, W. P. Thompson.— (4. K/umpp, 


Germany.) 

1926. SHuTTLe Guarps for Looms, W. Sheldon, Man- 
chester. 

1927. Ssrp-sowinG DipsieR, W. David, London. 

1928. Connectine Link, W. T. Woodruff, London. 

1929. BLortine Taser, R. CO. Richards and G. Braggs, 
London. 

1930. Wravine Looms, W. Goodfellow and J. Barron, 


mdon. 
1931. Carnsons for Exrecrric Licurine, W. H. Cohen, 
on. 
1932. Skint Lirrers or SusPeNDERS, K. Major, 
ndon. 
1933. Groovine Heaps, R. Richardson, Bedford, Nova 
Scotia, Canada. 


" 

1934. CULLENDER, E. C. H. Inder, London. 

1935. Dryrmse Grain, J. Barron and 8S, K. Green, 
London. 

1936. Dynamos, J. Graham and H. Chapman, London. 

1937. Sappies for Bicrcurs, &c., H. A. Lamplugh, 
London. ‘ 

1928. Comprmyinc Srmicatz Cotron to MEerAttic 
Bacxixa, D. Anderson and Son, Ld., and H. Gregg, 


London. 
1939. on Suape Hoiper, BH. L. Grocott, 
on. 
1940 Exgcrricat Switcnes, E. Hcpkinson and A. P. 


Wood, London. 

1941. CoLourina Matrers, O. Imray.—(The Society of 
Chemical Industry in Basle, Switzerland 

1942. Locxine Device, J. Aubry, E. Deschandol, and 
R. Viau, London. 

1948. CasEmEnT Wispow Ho tper or Stay, F. Rayner, 


arrow. 

1944, Tre-Brick, T. A. Aldridge, London. 

1945. Metar.ic Stampep WeEELSs, E. Landin, London. 

1946. Water-ruse Boriers, H. H. Lake.—(G.J. Perkins, 
United States ) 

oe eyaneem, H. H. Lake.—(L. Frank, United 

states. 

1948. PLastic Rupper Compounns, H. H. Lake.—(W. 
Cable, United States ) 

1949. CompinED Mat and Exrctric ALaRcM, J. J. Pye, 
London. 

1950. PHotocraFHic AFPpaRaiUs, E. Edwards.—(F. 0. 
Graf, Germany.) 

1951. Sz1¥-cLosixae Lecxs fcr Boxes, M. Bouche- 
mousse, London. 

1952. Morive Power Exaixes, C. Watteyne. London. 

1958. CaBBURETTING AJR ard Gaszs, L. M. Bullier, 


on. 
1954. ELecTro-motors, GENERATORS, &., 8. Alling- 





ham, on. 
1955. Szatine Borries, &., J. W. and F. H. Butler, 
London. 





1956. Evaporatina Apparatus, D. P. F. Cardozo, 
mdon. 

1957. Paintine Macuines, W. M. Rockstroh, London. 

1958, ENT, F. er, London. 

1959. Makinc Perrumes, M. Otto and A. Verley, 


on. 
1960, Fire-proor and VenTiLatina Fioors, 0. Major, 


on. 

1961, Canpuretrors, A. J. Boult —-(G. Cubri¢, France ) 

1962, Warxine Srick Recepracie, J. W. Anderson 
and J. Howell, London. 

1968. Manuracture of Cuemicats, G. W. Johnson.— 
(Kalle and Co., Germany.) 

1964. AXLes, AXLE-BvXes, and Brarines, T. Forgham, 
Birmingham. 

1965. Fire Enoings and Crsspoo. Evacuators, R. 
Wegner, London. 

1966. Copyine Scutprurs, A. Wenzel and R. and F. 
Berg, London. 

1967. Recoverine Sa.t from Sotutions, C. H. Huntley, 
London. 


29th January, 1895. 
1968. Door Hook, R. P. Reid, London. 


1969. AtracHine Sats to Jack-stays, A. K. Evaus, 
Dun on, Co. Tyrone. 


1970. CuaRoinc  E.xcrric AccumuLaTors, J. de 
Galindez, London. 
, E. W. Ingamells and A. W. Matthews, 


Hants. 
= Testinc Gas, D. Purves and R. Morton, Edin- 


~~ 
1978. Fexpine Natt Macuines, H. 8. Harris and A. E. 


rse, Bromsgrove. 
1974. Lamps, Ort Stoves, &c., R. J. M. Holmes, Man- 


chester. 

1975. Loom Jacquarps, E. Hollingworth.—(W. Wattie, 
United States.) 

= ane, E. 8. Simpson and W. Grange, 


1977. Foa-stonattinac Apparatus for Raitways, W. 
Grange, Bradford. 

1978. ManvracTureE of MetaL.ic BepsTeaps, 8. Wilson, 
Birmingham. 

1979. Twistina Macuinery, J., P., and N. Fraser, 


iw. 
1980. ll for Steps, J. Whiteley and R. H. Turner, 
Manchester. 
1981. Fexepinc Paper to Paistine Macuinss, &c , J.J. 
Allen, Halifax. 
1982. BREECH-LOADING Guns or OnpNaNcE, J. Ashbury, 
Birmingham. 


1983. Hines for Stipmsa Winvows, T. M. Houghton, 
a, 
= AGE InpDEXING of Books, &c, D. McKay, 
iw. 
1985. Wire Woven Martrresses and Szats, J. Sin- 
. Ww. 
1986, UpHoLsTerine Ciip or Fastener, E. Overend, 


Ww. 

1987. Raismnc CaRRiaGE Winpows, W. F. Waterson 
and J. C. Mason, Dublin. 

1988, Tga-Pot, J. Pollicutt, Oakham. 

1989. Picker Arm Reoutator for Looms, W. Storrie 
and J. Phin, Jed h. 

\ lord and ©. Eaton, London. 
1991. Decorative Process, J. E. Davidson, Kent. 
1992. MouLpine Apparatus, H. Tabor, Glasgow. 

1993. Toxcrure for Cunine Pir in Fowts, A. B. F. 
Wegemund, Glasgow. 

= CrrcuLaTine WarTER in Bor.ers, W. G. Wrench 

Ww. 

1995. Venticators for Houses, &., W. E. and F. D. 
Aldous, London. 

1996. Connzctine Toy Articies, L. Sommer, London. 

1997. —_— for Hotpino Foon, H. Baumotte, Liver- 


pool. 

1998. Warriinc Macuings, P. Hyland, Edinburgh. 

1999. Fotpine Bottom for Bepsreaps, W. T. Hickin- 
botham and W. T. Ward, Salford. 

2000, Borrie Stoppers, J. Rosenfeld and 8. W. Mackey, 
Manchester. 

2001. Waste Preventer for Beer Enorine Sprouts, T. 
A. Wallace, London. 

* Desionino Ficure Forms, &c., B. A. Trufant, 

Ow. 

2008. Sappixs for VeLocipspes, O. de Pezzer, London. 

2004. ELecrric Recorpinc Merzrs, B. J. B. Mills.— 
(C. Wirt, United States.) 

. APPARATUS for SiGNaLLING on Raitways, B. Lee, 
London. 

2006. ApPpaRaTus for Drivina Macuines, J. M. Ward, 
London 

2007. Sotperine Lamp, F. W. Golby.—(M. Groignard 
and A, Parietti, France ) 

i Brproom Casinet, F. W. Golby.—(L. Hubert, 

rance. 

2009. Hotpgrs for E.rcrric Lamps, W. McKenzie and 
J. A. Fleming, London. 

2010. Rerorm Skirts, H. Frankenburg, Manchest 

2011. Cornice Pores, G. P. Taylor, Birmingham. 

2012. Can Courtine Device, W. P. Thompson.—(D. 
Sinclair, United States.) 

2013. DewraL Fite, Saw, or Currgr, W. Mapplebeck, 





ive ° 

2014. Carnpino Enornes, J. ,» Manchester. 

2015. MecnanicaL SToxkers, W. and E. Bennis, 
Liverpool. 

2016. Strprve Seats for Sprino Carts, J. A. Lawton, 
Liverpool. 

ee for Propucine Gas, CO. W. Pinkney, 


on. 

2018. Siewattrna Lamp and Cooxrixc Srovs, F. A. L. 
Davidson, Aldershot. 

2019. VariaBLe THRow Cranks for Cycizs, J. Ghys, 


on. 
2020 GrinpINe or CrusHING Macuivery, W. Patient, 


mdon. 

2021. Musica Notation, A. H. Castle, London. 

2022. Opzratine DenTAL InsTRUMENTS, H. H. Lake.— 
(L, T. EB. Methot, United States.) 

2023. Lapies’ SHoss, G. 8. Knopp, London. 

2024. Vent Px, F. F. Parker, London. 

2025. Gas and Exectric Lieut Sranparpe, R. W. 
Braham, London. 


2027. Tuse Cutrrrs, W. Barbe, 

2028. Pumps, R. Wood, London. 

2029. Lusricatinc Brarinos, C. D. Abel.—(The Gas- 
motoren Fabrik Deutz, Germany. 

. ELECTRICAL ARATUS 

the ARRIVALs in ViLociprpE Racgs, 
London. 

2031. E.ecrromotor Cour.ina, Siemens Brothers and 
Co.—( Messrs. Siemens and Halske, Germany.) 

2082. Sarety Lock for Mivers’ Lamps, A. Francois, 
London. 

20383, Hurricane Lamps and Lanterns, E. J. Shaw, 
London. 

2034. Rounpixc the Epogs of CarpBoarp, J. Temler, 
London. 

2035. Corsgts, H. H. Cordes, London. 

2086. Boat Nai1s, H. H. Cordes, London. 

2087. OvercoaTs, MacixtosHes, &c., H. H. Cordes, 
London. 

2088. Speakina-TUBEs, H. H. Cordes, London 

2039. WarHeR for Mam Axizs, &., E. J. Malley, 


London. 
2040. CompineD TaBLEe and Setrex, J. W. Burman, 
London. 


2041. Corovunmna Matters, H. E. Newton. — (The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

2042. Printinc Macuinery, H. E. Newton —(X. Hoe, 
United States.) 

2048. CigarEg1TE Hor per, G. H. Mason, London. 

2044. Hooxs and Eyzs, 8. H. Crocker, London. 

2045. IRonine UTEnsizs, G. Clements, London. 

2046. Burner, C. Séel, don. 

2047. Look-ovur Grasses for Locomotives, H. John- 


lor IwpIcaTixe, Xc., 
esczzi, 


son, London. 
2048. Lusricants, W. Michael, London. 
2049. Door Sitzncer, F, B. King, London. 





2050. Game, CO. F. England, London. 
2051. ATTACHMENT for TaBLes, &., H. A. Cawood, 


2052. Sanitary Cisterns, H. Brierley, London, 

2053. SoLurions used in the Process of Tanwino, §, 
L. Evans, London. . 

2054. Biinp Rotuzrs, G. Horn, London, 

2055. Mongy-sox, W. Madin, London. 

2056. Cotiars, C. Burkinshaw, London. 

2057. Ripive Hasrirts, 8. Kopski, London. 

2058. Cottars for Horsgs, R. Tappenden, London, 

2059. Breap Currer, B. and E. Coster, London, 

2060. Pznciis, W. Anderson, London. 

SF. Senees SiGNALLiIna APPLIANCEs, W. Atkinson, 


on. 
2062. Heex Parino Macuines, F. W. Page, London, 
2068. Hyprocarnon Gas GENERATORS, W. H. Wheatley, 
—(B. A. Beal and C. B. Bonnett, United States ) 
2064. Automatic Switcnes, J. Hopkinson, West. 
minster. 
a \ gamma Rouiers, J. Richard and R. Hari!aos, 
a 


on. 

2066. Gas Burners, J. Willatt, London. 

2067. PHoTtograPHic Frames, J. Billard, London, 

2068. Lips for Savorrans, R. J. Pritty and F. H. 
Breininger, London. 

2069. TuRNiNG over Boox Leaves, W. Keiller.—( 1, 4, 
Keiller, New Zealand.) 

2070. Ain Brakes, 8. L. French, London. 

2071. Street Sweerine Macuines, O. M. Kimball, 
London, 

2072. Cyotzs, H. W. Gibson, London. 

2078. Darvina 18M for Cycuzs, E. Giacomini, 
London. 

2074. LeatHen Routine Apraratus, G. F. Bigel, 
London. 

2075. Screw Prope.iers, W. A. Bennett, Londor. 
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2076. Mstaop of ADVERTISING, 
Coventry. 

2077. CLosep Conpuit Execrric Rat.way, 
Paterson.—(F. F. Atkinson, United States ) 

2078. Joust Rios for Steam Pipss, K. H. N. Lindley, 


A. E. Comley, 
E. J. 


on. 
2079. Om Drom, W. P. W. and A. E. W. Browne, Bir. 
2080. Siipe Rute for Maonetic Catcutarions, C. W. 
mdon. 
2081, Fotpiso AmpuLance Srretouer, W. G. Hay- 
ward a Wells. 
2082. Wixpows, E. F. Robertson, Glasgow. 
2088. Manuracturs of Avvovs, J. B. Torres, London, 
2084. Srranvers, H. McCelland and J. Henderson, 
Birmingham. 
2085. WasHine Gas, J. W. C. and P. F. Holmes, Hud- 
dersfield. 
2086. Pacxinos for Sturrino-noxes, P. Redford, Man. 


chester. 
2087. Manuracture of Bricks, J. Gill and E. Whar. 


ton, 

2088. Drawine State, W. Ritchie, Liverpool. 

2089. Cricket Batu for Lapigs, W. J.C. Nicholson, 
London. 

2090. Orpzninc Winpow, A. McIntyre, Glasgow. 

2091. Sarery S1oprers for Borries, L. Landau, 
London. 

2092. Gas Puririzrs, F. 8. Cripps, Sutton. 

2093. Topacoo Pires CLeaner, K. Young, G 

2094. Savery Tap for Kitcnen Borrers, G. 
B. Cochrane, Durham. 


‘ow. 
ve and 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


528,618. Horstisa Macuinery, 4. J. 
Muskegon. — Filed June 7th, 1894. 
Claim.—(1) In bination with hoisting machinery 
comprising two or more trolleys and hoisting gear 
carried by each, a group of levers for controlling the 
traverse of said trolleys, and a second group of levers 
for controlling the hoisting gears thereof, the levers of 
one group being arranged out of line with those of 
the other group. (2) In combination with a plurality 
of trolleys and with the hoisting mechanism thereof, a 
plurality of levers, one for controlling the traverse of 
each trolley, and a plurality of independent levers for 
controlling the hoisting gear of said trolleys, the 
traverse and the hoist lever of each trolley being 


Fp 


Lond 
Ky 


Shaw, 





SEKI) 





arranged out of line with, but in close proximity to 
each other. (3) In a hoisting appsratus substantially 
such as descri and shown, the combination of 
trolley traverse levers G, I and K, and levers H, J and 
L arranged in two lines or series, the levers of one 
group being spaced intermediate of those of the other 
group, whereby space is afford d to reach the levers of 
the Tirther up and operate the same. (4) In com- 
bination with trolley traverse hoist levers G, H, and 
J, staggered as shown, lever M for bridge traverse, 
substantially s and for the purpose set forth. 
527. Dovstz Texon Avasr, ¢. Blatchley, Bing: 
yo N.Y.—Filed May 27th, 1898. 
Claim.—A doub'e tenon auger consisting of a cutter 
head provided with cutters and a second cutter head 





within the first havirg cutters, the said heads being 
adjustable in relation to each other, substantially as 
described. 








Ovr Hearin on Winter. — Dr. Andrew Wilson, 
writing in Lioyd’s Newspaper on diet, Co lls 
teaching of nature should never be neglected, 
the matter of winter food let us see we are not wrong, 
and take sufficient fat, for the changes that result in 
the wear and tear of our bodies are lessened in inten- 
sity by the fat of food, and the need for flesh is always 
less when fat forms a due proportion of our diet. 
The Doctor p d te natural products 
that are admirable, among them “Cocoa” with its 
contained Cocoa Butter. Relatively to this it may be 
said that Epps’s PrepaReD Cocoa retains all the con- 
stituents of the natural Cocoa, including the oil or 
butter, intact. 
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at 
ON THE CALCULATION OF FRAMEWORKS 
WITH SUPERFLUOUS PARTS. 
By Max am ENDgE, 
(Concluded from page 90.) 

AccorDING to the principle of work as stated previously, 
the work of the internal forces in an elastic framework 
is equal to the work of the external forces. If F,,F.2,Fs3, 
_, are external forces; f,, fy, f;, . . + the move- 
ments of their points of application; 8,,8,,8;, .. . 
the stresses in the bars of the framework; and Al,, Als, 
Aly, +» + + their elongations, then the work will be: 

Wad SRsaiZSAl «wee 
If then the former symbols for the stresses and elonga- 
tions of the necessary and in the superfluous bars are 
used again, we have for the internal work the equation: 
2gW=S Al’+8" Al’ +58 Al" - +58, A, 
+8, Al, + 8; Al, + ~ i. a's (11) 
8,=R, +o, 8’ +0", 8" +0", 8" + . . 
and Al, = 8, m, 
S, = Ry +’, 8’ + 0”, 8” + 0", 8” + 
and Al, = 8, m, 
«ke, ke, 
Hence: 

2 W = (8')? m’ + (8S)? m+ (S'")? m+. « 
+ (R, +0’, 8 +0", 8" +0'",8'"+ ...)?m, + (Re 
4’, 8' +0", 8" +6", 8" +...)2 mst...» (12) 

Differentiating this expression according to $’, 8’, S’” 
successively we have: 

: . = 8! m’ +o’, (RB, +0’, 8' +0", S"+...)m, | 
+o’. (R, + 0’, 8’ +0", 8’ +...)ma+ . | 
(18) 


pad = 8" m" +o", (R, +0’, S'+0", 8’ +...) my | 
¢ 
+o", (R, +0’, 8’+ 0", 8"+...)m, 4 
&e. 


It will be seen that these are the same expressions as 
those, which according to equations (6) are= 0. We 
conclude therefrom that the work in an elastic 
framework is a minimum with regard to the stress in 
any one bar, or that in an elastic framework always 
those stresses occur which produce a minimum of work. 
This is Castigliano’s theorem. 

In Fig. 3 we — at point K an external force S', 
and found the deflection Al‘ by equation (9). This 
deflection in the direction of the force is equal to the 
differential according to the force of the whole internal 
work, 

Namely, writing equation (10) as follows: 

W=4S' Af =} (8'?m'=4 S58 Al... (14) 
we have in the last expression the whole internal work. 
Differentiating according to S‘ we have 

dW d J 

is S' m' (= AL) = a (4S 8A)... (15) 
which proves the above proposition. 

If we write out the expression ) S A/ in analogy to (11) 
and work out the differentiation, we should find the expres- 
sion which already according to (9) was equal to Al‘. Both 
theorems, as shown here, are derived from the principle 
of work (equation 10). In using them for the calculation 
of stresses and deflections, we must deduce from them 
the equations (6) and (9). But it was shown previously 
that these equations can be deduced direct from the 
principle of work, or even geometrically without the 
principle of work; it is therefore not necessary, for 
practical purposes, to resort, as some do, to these 
theorems. 


FRAMEWORKS WITH Souip WEss. 


Instead of dealing with bars of the length /, and 
measuring their elongations AJ, we deal here with piece 
enclosed by two imaginary parallel planes at the small 
distance As from each other, and measure the angle 
d > formed between the planes in consequence of a 
bending moment N in the piece. The planes are at 
right angles with the neutral axis of the frame, and, as 
the angles. d ¢ of a series of adjoining pieces have 
eventually to be added, the calculation will apply accu- 
rately only to frames with a straight neutral axis or 
approximately to such, where its curvature is large com- 
pared with the depth of the frame. Work is here 


z < e, where d ¢ is measured by the length of the arc 


at the radius = 1. The moment may be either thought 
of as a couple of forces or as an intinitesimal force at an 
infinite distance. If the moment is caused by one finite 
force 8 at a finite distance, and at a given angle A with 
the planes, the work will be increased by first, the work 
which the component of the force at “ight angles to the 
planes does in extending or compressing the piece Ax 
and second, by the work which the component parallel with 
the planes does in shifting them parallel with each other 
by the distance d 7. iS *. = — 
ak 
where a is the sectional area of the piece in the planes, 
(8 cos A) 42 where G, the 
2aG 
modulus for elastic shearing, is generally smaller than E. 


The first increase is 


and the second increase is 


Tue Srraigut Beam. 


Let A B, Fig. 6, be the neutral fibre of a straight 
solid beam or plate girder; let Az, a small piece 
between two parallel planes at right angles with it, be 
invested with the bending moment N, from any cause, 
then, assuming that Az is the only flexible piece in the 
beam, its neutral fibre will assume the form A D B, so 
that 2 ADB = 180deg. —d¢,, and the work in Az will 


N 
be a4 % If the cause of N, is a moment M’ at A, and 


_ | paper. 





if a sectional plane at A has turned through an angle 
d a,, we have according to the principle of work: 
M’' da,=N,d¢,. As N can easily be determined from 
M’ we can write, M’ da, = vp’, i d ¢,, vw’, being a 


m' Fig 5. M' 





number corresponding to 9’, in the first part of this 
Dividing by M’ we have :— 
G6, = 6,404 « +s « « « 8 
This equation shows that the relation between d a, 
d 8, and d ¢ is independent of the cause of the flexure 
dg. For example, if in addition to the moment M’ 
a moment M” acted at B or moments and forces acted 
between A B on the beam, that relation would remain 
unaltered. 
In the same way we find 
ap. =u",a >, (16a) 
The equations might have been found geometrically, 
only considering that the effect of M’, upon the beam 
decreases gradually from A to nil at B and vice versd, the 
effect of M’ from B to A. Namely we have :— 
BB'= zc tand ¢, = 8 tan zg, ) rz 
A A'= (s—a2)tand ¢,=stang,j ° (17) 
Considering that the tangents of small angles are equal 
to the angles themselves, and putting ,’, for ~ and uw”, = 


5 — *, we obtain equations (16). 

xz 

Regarding now N, as the moment from all causes at 
Aw we have: 

N= BR+0'. M+". M" «. «se et (18) 
where R, are moments caused by forces or moments 
acting at points between A and Further we know 
that d ¢, = o , where J, is the moment of inertia 
of the section of the beam at Az. Putting here for N, 
its value and then d ¢, into (16), and letting all pieces 
Az be flexible, we have: 

Aa= EI (RB, +», M'+ 2”, M") Ax | 
a" . (19) 
Ap=z EJ (R, + 4’, M’ +2", M") Ac | 
If some of the forces and moments causing R, are 
unknown quantities, as in the case of intermediate 
supports between A and B, R, will be dissolved into 
Ry + #'", M'" + 2", M’" + &c., and more equations 
would be added to (19) embodying the elastic conditions 
of those supports under the reactions of the beam. In 
this way girders continuous over several supports may 
be calculated, but the process would be somewhat 
complicated. Here it is preferable to follow Clapeyron’s 
method of considering each span independently, and 
using the angles Aa and Af, which occur again in the 
two adjoining spans, as auxiliary unknown quantities. 
In this case the moments R, are known quantities. 
If the beam A B is loaded with the uniform load p per 


unit of length we have R, = 2?” . —o Putting this 


— & 


with »’, = 7 and uw", =* into (19) and reducing the 
8 


small length A. to the infinitesimal length d x we have: 
_f{ © (PeQ—*) 4 yy &— 8 yg 1 
ac=[ 5 ( 2 ste daaliad 8 = jae 


‘s—z pr (s—w) r cg f- 9 wr l\as 
ESA 2 ioe s. ) ‘ 


Working out, we find: 
, ps ’ " 
ga 3 (p® " 
O6= ny? tM t+2M )) 
which are the well-known equations of Clapeyron. 








Ap= 


(20) 


Tue CurveD BEAM. 
Let A D B—Fig. 6—be the neutral fibre of a thin 


Fig 6. 
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curved beam resting on the pivot bearings A and B, of 
which the latter is movable without friction in the direc- 
tion AB. Let Al be the length of a small piece at D, 
which lies at the distance « from the vertical through B, 
and let this be the only flexible piece in the curved beam. 
Then we can replace the two curved pieces by the 
straight pieces A D and D B for the purpose of observing 
better the elastic deformation of the beam. Let M’ be 
a bending moment applied at A, producing at D a 
bending moment z', M’, in consequence of which the 
angle gv, at D is altered by d¢,, and the beam deflects 
into the position A D’B’. At the same time the angle « 


at A is altered by da,,and the angle p at B by d8,. 
Then, assuming these alterations to be very small, we 
have, according to the principle of work: M’'d a, = 


We M’ d 2) or 

da,=yp',@ dp, (21a) 
In the same way, if a moment M” were applied at B we 
should have: M’ dg, =u", M" d 9,, or 


dp=p".d¢, . (216) 
Considering that yp’, = ~ and wu”, = *—® it will be 
8 


seen that the above equations might have been deduced 
purely geometrically and independently of the values of 
the moments M’ and M”, and that the amount of the 
alterations of the three angles, but not their relation 
towards each other, depends upon the bending moment 
N at D, from whatever cause it may be derived. 
Bearing still in mind that the alterations of the angles 
a, 8, @ are very small, and disregarding the deformation 
due to axial compression and to shearing, we have further 
the equation 
ds=ydo, . (21c) 
If all the pieces of the beam are flexible we have 


Ae -| uw, d >, | 


as= | ude se Se aie a 


as= fy d 4, 


N, d i, 
E J, 
value from all causes. These causes may be loads pro- 
ducing the moments R,, an abutment reaction H in the 
direction A B causing As to become nil and the moments 

M’ and M”, so that 
N, = R, + Hy + »', M' +4", M". 
Then we have 


Here we put as before d ¢,= and for N, its 


Ac= [- (R,+ Hy + v',M'+ 2", ME 3, 

Ap = [ uw. (RB, + Hy +p’. M’ +2".M") eae | (a3) 
; ma 

os= [y Rt Hy +e. M +e" Ml) Z5 


These equations contain the six unknown quantities Aq, 
A 8, A 8, H, M’, and M”, and if any three of them are 
given the other three can be calculated, for example :— 

(1) Given H = 0, M’ = 0, M” = 0, we can calculate 
the alteration of the angles « and 8, and the movement 
As of a curved beam. 

(2) Given M’ = 0, M’ = 0, and As =0, we can 
calculate the horizontal abutment reaction and the 
alterations of the angles a and 8 of an arch with pivots 
at its two abutments. 

(83) Given Aa=0, A 8 =0, As =O, we can cal- 
culate the horizontal abutment reaction and the moments 
at A and B of an arch fixed at the abutments, and these 
being found we can calculate the stresses in the arch. 

As superfluous parts may in the latter case be regarded 
(1) the abutment A in its capacity to resist the turning ac- 
tion of M’; (2) the abutment Bin that of resisting the turn- 
ing action of M”; (3) the same abutment in that of 
resisting the sliding action of H. Assuming that the 
coefficients of these resistances can be ascertained, and 
naming them m’, m", and m'” respectively, we have 
M'm’' = Aa, Mm" = ABs,and H m’" = As. Consider- 
ing that these. movements take place in the opposite 
direction, to the resisting actions upon the arch, and 
putting their values into (23), we obtain equations 
entirely of the form of equations (6). 

If it is desired to take into account the effect of the 
compression of the neutral axis of the arch, as well as of 
its deformation from the shearing forces, it will be seen 
that only the third of the equations (23) is affected. 
Naming g the angle, which the small piece d /, forms 
with the horizontal, P the axial pressure, and S the 
shearing force, we have to add to the expression for As 
é ¥ dl, ne dl, 
in (23) the members I. P cos ts and [s siny 7G? 
where a is the sectional area of the piece d /,, and G the 
modulus of shearing elasticity. P and S can be stated 
in terms of M’, M", and H, but it is better to introduce 
these terms, when the form of the arch and the load is 
given, than to attempt to do so in the general equation. 








REPORT ON A PUMPING ENGINE AT HORNSEY 
SLUICE. 

APPENDED we give the results of a trial recently carried 
out by Professor Kennedy on the feed consumption of a 
triple expansion high-duty Worthington pumping engine, 
recently erected at Hornsey Sluice for the New River Water- 
works Company by the well-known makers, Messrs. James 
Simpson and Co,, of Grosvenor-road, London, who designed 
the engine in conjunction with Mr. E. L. Morris, the 
engineer to the New River Waterworks Company, and on 
page 140 we give an illustration showing a general side 
elevation view of the pumping engine in question. The 
engine is designed to work with a steam pressure of about 
180 per square inch, and on inspection of the indicator 
diagrams, p. 140, it will be noticed that the initial pressure 
in the high-pressure cylinder very nearly reaches this point. 
The speed and stroke of this engine is varied by ad- 
justing the cut-off gear, combined with any alteration of 
pressure in the air chamber of the high-duty attach- 
ment. Certain details of the general arrangement are 
given in Professor Kennedy's report, and it will be noticed 
on referring to the drawing that all the steam and cut- 
off valves are of the Corliss type, and are placed diroiy 
below the cylinders, thus effectually draining them. All the 
cut-off valves for both sides of the engine are adjustable by 





hand-wheels on one side only of the engine, and can be 
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| 
altered whilst the engine is moving; this arrangement | calculations of power. Each cylinder is fitted with a body jacket, | long, each having two furnaces, 3ft. internal diameter, ‘Th, 
enables the engine to be easily handled, and in large engine | and the passages between each pair of cylinders are also steam | grate surface of each boiler was 29°2 square feet, and the Po 
of this class is a decided advantage. The main valve gear | jacketed, so as to form, in fact, reheatars. ing surface of each boiler 960 square feet. The nominal boiler 


levers are of steel, and the air and feed pumps are driven 
from them. These pumps are placed below the surface con- 
denser, through which the suction water s to the main 
pumps. The compensating gear is fixed between the high- 
a cylinders and the main pumps; the air pressure and 
eed suipply pumps for supplying the compensating cylinders 
* are driven off the main journals in the usual manner; the 


The Worthington pumping engine, as is well known, is of the 
direct-acting type without rotating parts, and therefore without a 
fixed stroke. In order that the average stroke during the test 


| might be accurately known, marks were made by which it could 
| be measured at any moment while the engine was at work. A 
| note of the actual stroke of each engine was taken four times an 
| hour throughout the whole trial, and the average of the ninety-six 


observations so made is taken as the actual stroke. The actual 


compensators work as a rule with a pressure of 250 lb. per | length of stroke was very regular, and the maximum recorded only 


square inch. The entire engine is finished in very first-class 
style and lagged with mahogany and brass bands, and the 
successful results which have been obtained from this plant 
must be most gratifying to the Waterworks Company and the 
builders, Messrs. J. Simpson and Co., and undoubtedly 
& large saving of fuel will result from the very economical 
working of this engine. This engine is the second Worthing- 
ton engine which has been built for the New River Water- 
works Company, the first having been erected at Green Lanes, 
Finsbury, in 1888, where it has been at constant work ever | 
sinee and giving the greatest satisfaction. One cannot help 
noticing what improvement in general design has been made 
with this class of engine since it was first introduced into 
this country in 1886, and the fact that over 200 engines have | 
now been built by Messrs. James Simpson and Co. points to | 
the very good results that have been attained by their adop- | 
tion. The largest engine yet built has been recently shipped | 


DIAGRAM SHOWING CONSUMPTION AND PERFORMANCE OF WORTHINGTON 


to Calcutta, and is of some 550-horse power, having a 5ft. 
stroke, and they have one of 400-horse power now on hand 
for one of the large London water companies. 

The two sewerage engines, each of 18 millions capacity, | 
recently made for the London County Council at Abbey | 
Mills, are two of the best examples of that class ; in fact, the 
uniform flow from the Worthington type of engine renders 
it the best that can be used for all kinds of pumping. In 
Professor Kennedy's report which follows attention should 
be drawn to the low figure of coal consumption, namely, 
1:34 Ib. per indicated horse-power per hour, which, with the 
mechanical efficiency of the engine taken at 84-4 per cent., is 
equivalent to 1591b. per horse-power in water actually | 
lifted, the steam consumption per hour per indicated horse- | 
power being 14:21b. During the trial the engine was kept | 
at & mean speed of 25-2 double strokes per minute. It will | 
be seen on reference to the diagram that the supply cf coal 

and feed was maintained very constantly and the lines kept | 


all further details of this trial :— | 


Report on the Efficiency and Water Consumption of a Pumping 
Engine at Hornsey Sluice, | 
Messrs. James Simpson and Co., Ltd., 
01, Grosvenor-road, 

Pimlico, London, 8. W. 

Dear Sirs,—I have pleasure in reporting to you the results 
of a trial which I have carried out with one of your engines, on 
the 24th of July last, in accordance with instructions received 
from you. The main object of the trial was the determination of 
the weight of steam per horse-power, and of the efficiency of 
the plant. Incidentally measurements were also made of the 
amount of coal used. 

Engine. —The engine tested is a triple-expansion surface- 
condensing high-duty Worthington pumping engine constructed 
by your firm, and now at work at the New River Company’s 
pumping station, Hornsey Sluice. It has cylinders nominally of 
l6in., 25in., and 42in. diameter. The three cylinders of each 
engine are in tandem with each other, and with a double-acting 
ram pump, having a diameter of 17‘5in. The nominal full stroke 
of the whole is 3ft. 6in. After the trial was over all the covers | 
were removed, and the diameters of the cylinders and plungers, | 
as well as of the rods, carefully measured. The exact diameters 
so obtained, which differ very slightly from the nominal dimen- 
sions, are given in the appended table, and have been used in the 








for supplying steam to the engines. 
separated and blanked off from the first two, supplied steam 
for the donkey pump only. 
connections was made before the trial commenced in order to 
make certain that all pipes not in use were either cut or 
blanked. 
the engine-room to a centrifagal separator placed above the 
high-pressure cylinders. 
| a cock into a pail, and the drainage weighed every hour. 
the cylinder jickets were supplied with live steam of boiler 
pressure from above the separator. 
as well as from the intermediate heaters placed between each 
pair of cylinders, were taken to a water-sack standing in the 
pit below the engines. 
gauge, which allowed the rate at which it filled up to be deter- | 
: mined, and in this way seven determinations were made of the 
nearly parallel. The report appended is very full and gives | total quantity of water discharged from the jackets and reheaters. 
The hot water discharged from the water-sack was finally mixed 
with the air pump discharge in the hot well. 


and the whole of the water pumped passes through it. 


pump direct to the boiler, were on the trial used to pump the hot | 
well discharge—with which, as has been said, the jacket water was 
mixei, and to which any necessary supplementary feed was added 
—into a tank in the engine-room raised about 12ft. from the floor. 
The discharge from the pumps into this tank was throttled, so 
that the pumps might work approximately against the pressure 
| at which they would have worked if they had been delivering into 

the boilers as usual. Below the top tank were two measuring 
| tanks, containing 1246 lb. and 1325 1b. of water respectively up to 

the marks used. These were filled and emptied alternately, the 

water from them falling into a sump tank placed below them, 
| from which the donkey pump drew the feed, 


total quantity so measured was the total 
the boilers, which were working so easily that it was unnecessary 
| to measure for priming. The total steam received by the engines 
was equal to the total water as measured, minus the quantity of 
water drained from the separator. 
steam which went to the jackets and to the reheaters, 


engine wore of the Lancashire type, 7ft. 6in. diameter and 30ft, 


differed from the minimum by about half an inch. The number 
of strokes made was registered continuously by a Harding counter, 
and was noted every quarter of an hour throughout the trial. The 
steam pressure and vacuum were noted at the same time. 

Work done.—The engine during the day was pumping into one 
of the New River Company’s reservoirs, from which at the same 
time water was being continuously drawn. No means existed for 
directly measuring the quantity of water pumped. The actual 
head of water against which the pumping took place was read 
upon a water-gauge in the engine-room, this gauge being after- 
wards tested against a mercury column. The depth of suction 
below the floor of the engine-room was read every quarter of an 


| hour during the trial, and has been allowed for, along with the 


height of the pressure-gauge above the engine-room floor. The 
quantity of water pumped, and the figures as to pump horse- 
power given below, must be taken as corresponding simply to 
the measured head and measured dimensions of the pump, 
assumed to be filled throughout at every stroke, and to have 
no slip, There can be no doubt that the slip, if any, is a very 








small quantity in a slow-going and direct-acting pump of this 


type. 
| intermediate cylinder, in which a Wayne indicator was employed. 


Crosby indicators were used throughout, except for one 


Steam and water connections.—Two Lancashire boilers were used 
A third boiler, entirely 


A careful examination of all the 


The steam was carried from the boilers straight into 


This separator was kept drained through 
All 


The drains from the jackets, 


This water-sack was fitted with a glass | 


The condenser used for the engine is a tubular surface condenser, 


The engine feed pumps, which under ordinary circumstances 


In this way the water was measured into the boilers, and the 
uantity evaporated by 


It includes the whole of the 


Boilers.—The two boilers used for supplying the steam to the 








| all. 


pressure was from 1251b, to 1301b. per square inch. The pres 
sure was kept very steady throughout the whole day, and the 
boiler level was also kept extremely steady. The stoking was 
in the hands of the ordinary stoker, and was excesdi ly good 
The coal, however, was of a special quality, obtained for the 
trial in order that its results might be the more easily compared 
with those obtained in other boiler trials under standard condi. 
tions. The coal used was Nixon’s Navigation hand-picked, and 
free from small and slate, The calorific value of this fuel was 
found by experiment to be 14,700 thermal units per pound, so 
that its theoretical evaporative capacity was 15 21 1b. of steam 
from and at 212 deg. Fah The amount of ash in the coal was 
3 84 per cent., ani of moisture 0°56 per cent. 

The coal was weighed on to the stoking floor in lots of 2 cwt. at 
atime. A running start and finish were made, the pressure and 
water level being the same in each case, and the fires being of 
approximately the same thickness according to marks placed upon 
the fire door. The long duration of the trial practically eliminates 
any error due to small errors in estimating this matter, and the 
straightness of the curves also shows that they were negligible, 
The trial took place on the 24th of July. The engine was started 
early on that morning, and I started the actual trial at 9am, 
It ended at nine minutes past 9 p.m., with the boiler levels the 
same as at the start, with a water tank just finished, and with the 
steam pressure 2b. higher than in the morning. The duration of 
the trial was thus 12 hours and 9 minutes, The engines and 
pumps worked during the whole period quite steadily and quietly, 
without the slightest hitch of any kind whatever. The extreme 





PUMPING ENGINE AT HORNSEY SLUICE 


regularity of all the conditions during twelve hours is very well 
shown by the somewhat unusual straightness of the lines upon the 
mr pak 2 diagram. 

Coal.—The time of starting and of finishing eack lot of weighed 
coal was noted separately. The total weighed coal used was 
5623 1b. Taken from start to finish of a firing, this lasted 703 
minutes. Taken from finish to finish, it lasted 719 minutes. 
Taking the mean of these two as most fairly representing the rate 
at which the coal was burnt, the time may be taken as 711 minutes, 
which corresponds to 475 1b. per hour. 

Water.—The total amount of water put into the boilers was 
61,706 lb, in 729 minutes, This is equivalent to 5079 lb. per hour. 
During the same time the amount of water taken from the sepa- 
rator averaged 61 lb. per hour, so that the net feed-water going to 
the engines was 5018lb. per hour. The total water taken from 
the jacket and reheater drains, as mentioned above, was 790 |b. 
per hour approximately. This is 158 per cent. of the total 
steam going to the engines. 

Power.—Twenty-three sets of indicator diagrams were taken in 
The first five sets, however, were not satisfactory, owing to 
one of the indicators sticking, and the mean indicated horse- 
power has therefore been worked out from the remaining 
eighteen sets. It will be seen from the diagram that the work 
altered very little throughout the whole day. The mean indi- 
cated horse-power for the eighteen sets of cards was 3510, and 
the mean calculated simultaneous pump horse-power was 206°. 
The efficiency of the machine—that is, the ratio of pump horse- 
power to indicated horse-power—is therefore 84°4 per cent. The 
total weight of water pum per hour, calculated as mentioned 
above, was 2,242,000 1b. The mean head, including the suction, 
was 263 3ft., which corresponds to 114°04 lb, per square inch. 
From these figures the average pump horse-power during the 
whole trial works out to 298 2, a figure differing very slightly from 
that corresponding to the times at which the last eighteen sets of 
indicator diagrams were taken. The corresponding mean indicated 
horse-power at 84:4 per cent, efficiency for the whole period of the 
trial is therefore 353 3. 

The mean effective pressure in the engine reduced to the low- 
pressure piston works out to 22°9lb, per square inch, The mean 
speed throughout the whole day was 25:2 double strokes per 
minute, The mean total head of water, including the suction, 
was 263 3ft., and the actual mean stroke of the engine 43‘5in. 

Duty.—The coal per indicated horse-power hour amounts to 
1 341b., and per pump horse-power hour to 1°59 1b, only, and this 
corresponds to 12,450 lb. of water raised 100ft. per pound of coal, 
or otherwise expressed, to the exceptionally high duty of 
139,500,000 foot-pounds per cwt.—1121b,—of coal. 


Fes. 15, 1895. 
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rincipal results of the trial are given in the accompanying 
ag po shown graphically in the accompanying diagram.—I 
remain, yours faithfully, Aex. B, W. KENNEDY. 


Pumping Engine at Hornsey Sluice. 
July 24th, 1894! 


t 
Date of 12 hours 9 minutes 


Duration of trial (for water measurements) .. 
Diameters of cylinders and rods :— : 
High-pressure .. «2 «+ «+ -» 16°00in. and 3°75in. 

oe . 25°Olin. and 8°25in. 





Intermediate oe 

Low-preesure - 42°16in. and 2°75in. 

Pump plunger .. .. .. 17-5lin. 

Pump rod (one end only) - 8°50in. 
Mean stroke of piston .. .. -. 48°5in. 
Number of boilersinuse .. Two | 
Total length of each boiler .. -- 80ft. ° 
Diameter of each boiler .. ea . 7ft. 6in. 
Diameter of furnaces .. .. «. «. - Sft. 
otal heating surface of both boilers .. 1921 sq ft. 
Total grate surface of both boilers .. .. .. 58°48q. ft. 
Ratio of heating surface to grate surface.. .. 38:1 
Mean boiler pressure above atmosphere pe 

squareinch.. .. 6 +. oo «+ «+ «. 127°6]b, 
Mean admission pressure, high-pressure cylin- 

der persquareinch.. .. .. .. «- «+ 121°5Ib. 
Mean effective p » high-p cylin- 

der, per squareinch.. .. .. .. «. .. 48°8Ib 
Mean effective pressure, intermediate cylinder, 

i. ae ae 

Mean effective ure, low-pressure cylinder, 

persquareinch.. .. .. .. .. .. .. 10°45]b, 
Total reduced to low-pressure cylinder, per 

QUAEOIMGD.. 2. 22 20 ce cs ce ce «=6SSOID, 
Mean vacuum .. .. .. oe «- 14°0lb. 
Donble strokes per minute, mean 25°2 
Indicated horse-power :— 

High-pressure cylinders .. 102°8 

Intermediate cylinders .. B-%. 

60° 


Low-pressure cylinders .. 


ce. 68 te. 0.06) 0. 00 on SOO 
Indicated horse-power corresponding to pump 
horse-power over whole tri or 
Total water pum per hour (calculated) 
Mean total head in fect .... 
Corresponding pressure, Ib. per 5 
Mean ory 3 horse-power 
Total feed-water per hour oo 00 
Total water taken from separator per hour 
Total steam to engines per hour, including 
TAGINDEB oo ce cc ce ce ce ce oe oe 
Total steam per hour in jackets and reheaters 
Mean temperature of a 60 6. wk 
Coal burnt per hour .. 
Coal burnt per square 
i ‘dn <a. Ue op de 06: 28 86 
Coal burnt per square foot of heating surface 
perhour .. .. +e 80 6 
Coal burnt per I.H.P. 
Coal burnt per pump 
Carbon value of coal as hg ee a ager 
Carbon value of coal equivalent per I.H.P. hour 
ss value of coal equivalent per pump H.P. 
| EPR oe ei i ae i ae 
Pounds of water evaporated per pound of fuel 
Pounds of water — per pound of fuel, 
from and at 212 os 0p 02 se 6 ee 
Pounds of water evaporated per pound of fuel 
per pound of carbon value .. .. .. .-- 
Pounds of water evaporated per square foot of 
heating surface perhour .. .. .. «. 
Steam per I.H.P. per hour, including jackets 
Percen of steam used injackets.. .. .. 
Steam used per pump H.P. perhour.. .. .. 
Mechanical Sark s engine, or ratio o 


pump H.P. to I a> 46 ne. oe 
Watbr raleed 100ft. per pound of coal.. .. .. 
Water raised in foot-pounds per 112Ib. of coal 
Efticiency of boiler, percentage of total heat of 

combustion taken up by water in boiler .. 





853°3 

2,242 000 Ib. 
268° 3 Ib. 
114°04 Ib. 
298°2 

5079 Ih, 

61 lb. 


quare inch .. 


5018 lb, 
790 lb. 
117°1 deg. Fah. 
Pr aar car oh se, Ge 
foot of grate surface 
8°13 Ib. 


0°247 1b, 
1°34 lb. 
. 1°59 Tb. 

1°014 Ib. 
1°36 Ib. 


r hour a oe 
-P. per hour .. 


1°61 Ib, 

10°7 lb. 

12°22 Ib. 
12°05 Ib. 

2°64 Ib. 

14°2 Ib. 

15°7 per cent. 
16°8 Ib. 

84°4 per cent. 
12,450 Ib. 
139,500,000 


80°4 per cent. 








HYDRANT FROST POST. 


SOMETHING new in the way of standpipes is especially 
opportune just now, while the usual sources of water supply 
are in the grip of the frost fiend, and water direct from the 
mains during the prevalence of this severe weather is so much 
resorted to, especially in the poorer districts. The standard 








shown is of wrought iron tube, enamelled red, or it may be 
galvanised, having a gun-metal base for screwing to an 
ordinary hydrant. At the head are two valves designed for 
protection against frost. These valves to external appearance 
are of little or no intrinsic value, being of po iron, 
therefore not likely to be stolen. This fs therefore worthy of 
the attention of corporations, water companies, and con- 
tractors, and to others interested in or affected by water 
supply. It is made by the Lambeth Brass and Iron Com- 
pany, of Short-street, Lambeth, S.E. 








Tue United States Naval authorities intend to repeat 
the experiments carried out many years ago with submarine 


ts. The Bureaus of Ordnance, Construction and Repair, and |" 


Steam Engineering have made a joint report to Secretary Herbert 
upon the specifications which should be entered into for the pro- 
posed submarine boat. It is provided that the boat shall be S0ft, 
in length, and its diameter shall be 11ft.; displacement, light, 
1184 tons ; total displacement when submerged, 1384 tons ; reserve 
buoyancy, ,4,ths of a ton, The company constructing the boat 
will have to guarantee 15 knots when the vessel is light, and 
l4in. awash, and her minimum endurance at this speed must be 
twelve hours, The submerged speed must not be less than seven 
knots, The boat is to have two torpedo tubes, and be strong 
enough to resist the pressure of the water at 75ft. Her builders 
will be given no speed premium. The department is to have the 
option of purchasing the vessel at a reduced price if she fails to 
come up to the specifications, 








DESTRUCTION OF CHINESE WARSHIPS AT 
WEI-HAI-WEI. 


THE most important portion of the Chinese fleet — the | 


Northern Division — has practically ceased to exist. The 
flagship of Admiral Ting, the Ting- Yuen, the Chen-Yuen, the 
Lai-Yuen—sister ship to the King-Yuen, sunk at Yalu—and 
the Ching-Yuen, sister ship to the Chih-Yuen, which made 
such a gallant effort to retrieve Chinese honour in that battle, 
but was eventually disabled by a collision, as well as gun-fire, 
and went down—all these, and a quantity of smaller craft, 
have been either sent to the bottom by successful torpedo hits, 
or gone down under the effects of concentrated gun-fire. 

We engrave this week illustrations of the Ting-Yuen and 
Chen- Yuen, the two largest armour-plated vessels of the Chinese 
fleet; engravings of the Lai- Yuen and the Ching - Yuen 


appeared in THE ENGINEER of October 5th, 1894, where a | 


description was given of the principal events in the action 
at Yalu. 
Yuen and Chen-Yuen were as follows, they also being sister 
ships: —Length, 308ft. 5in.; beam, 59ft.; draught, 20ft.; dis- 
placement, 7430 tons; indicated horse-power, 6200; speed, 
14°50 knots. They were built b 
Stettin. The main feature of the design consisted of the 
armoured citadel, in which were placed two barbette turrets 
on & diagonal line with reference to the keel. There were 
twin screws. Before and abaft the citadel the ships were 
divided into numerous water-tight compartments, which in 
the vicinity of the water-line were filled with cork. The 
double bottom, as can be seen from the engraving, extended 
very far forward and aft. The armament consisted of four 
304 cm.—12in.—Krupp guns, mounted on turntables in the 
barbettes. In addition to these one 15 cm.—6in.—Krupp 
was mounted under the poop and another on the forecastle. 
The citadel and turrets were protected by l14in. and 12in. 
compound plating respectively, with a backing of l4in. 
Eight machine guns were mounted on each ship. 

As usual, several conflicting accounts are given of the sink- 


The various dimensions and features of the Ting- | 


the Vulcan Company, at | 


| version immediately preceding it. Hence we are inclined to 
| assume that it is correct, and that the graphic description of 
| the Chinese ironclads foundering in the afternoon or evening 
of the 4th, under fire, amidst the cheers of the Japanese 
| sailors and soldiers, was the result of imagination. The most 
| recent telegrams confirm this opinion. The Chen-Yuen did 

not actually sink until the 9th inst., though fearfully injured 

by torpedoes. The cowp de grace was given her by two shells 
| from the Eastern forts. It will be observed that we have 
published a detail of the events happening to other vessels _ 
besides the Ting-Yuen and Chen-Yuen to shape itself with 
our description of the fate of these two vessels. It was un- 
avoidable that we should do so. 

We gather, then, that the Ting-Yuen and Chen-Yuen, the 
Lai-Yuen and Ching-Yuen, have been destroyed by the 
action of torpedoes discharged in the dead and darkness of 
night, after they were practically disabled by the concen- 
trated fire of innumerable heavy guns, including nearly fifty 
| quick-firing weapons of large calibre. No other result was 
possible. Not asingle heavy quick-firing gun was mounted 
in the Chinese fleet, and their ships had practically no 
secondary armament at all. Moreover, the mountings of 
the main armaments did not permit of the heavy 304 cm. 
guns being elevated sufficiently to cover many of the 
high positions from which they were being attacked on 
shore, hence the bad practice alluded to-in the first telegram 
quoted. It is satisfactory, however, to note that neither of the 
battleships or cruisersappears to have gone down under the 
gun fire—although so terribly concentrated—of their 
immensely superior enemy. That the chips must sink, if, 
unprovided with netting, they should be torpedoed, was a 
foregone conclusion. The only point that remsins in 
obscurity, in regard to these torpedo attacks, is the failure of 
the Chinese torpedo boats to counteract the efforts of the 
Japanese. Probably their leading idea was flight and not 
fight. We cannot, however, admit that the success of the 
Japanese torpedo boats was in any way conclusive as demon- 
strating the paramount value of such adjuncts to a naval 


“Ting Yuen” & “Chen Yuen” 








CHINESE WARSHIPS SUNK AT WEI-HAI-WE! 


ing of these battleships. One is as follows :—‘‘ The bombard- 
ment—on Sunday, 3rd February—had scarcely commenced 
when the Chinese fleet joined in very gallantly. The great 
battleship Ting- Yuen used her 30-centimetre guns with- 
out effect, but she succeeded in drawing some of the 
Japanese fire from the island forts to herself. The Lai-Yuen, 
a smaller ship, stood towards the Japanese and fought well, 
sustaining considerable damage and many casualties. . . 
The bombardment was resumed on Monday. The Japanese 
fleet engaged both forts and ships, and the land batteries 
bombarded the Chinese squadron. 
were so repeatedly and badly hit that their guns were handled 
with difficulty and with less spirit. 


and Chen-Yuen, were disabled. They gradually settled down, 
and at length foundered amid loud shouts of triumph from 
the Japanese on land and sea.” 

Another account runs :—‘‘ On the night of the 4th——Mon- 
day—under cover of the darkness, the Japanese torpedo boats 
stole in, and with a sudden rush launched their projectiles at 
the great ironclad Ting-Yuen. One took effect and the 
battleship sank. The cannonade was resumed next morning 
fiercely on the Japanese side, and more slowly from the 
Chinese ships and forts. At nightfall the tactics of the 
previous day were repeated. Several torpedo boats crept into 
the harbour and succeeded in blowing up the Lai-Yuen, Chen- 
Yuen, and another ship, name not clear.’’ 

“fhe Japanese official account runs thus :—‘“ On the night 
of the 4th inst.—Monday—the first torpedo flotilla guarded 
the western entrance to Wei-Hai-Wei Harbour, while the 
second and third flotillas, after the moon had set, made 
their way into the harbour through the eastern entrance. 
Having got inside the harbour, the boats torpedoed and 
destroyed the large ironclad Ting-Yuen, whilst the bottom of 
the cruiser Ching-Yuen is supposed to have been damaged. 
On the night of the 5th the first torpedo flotilla renewed the 
attack, and torpedoed and sank the cruiser Chih (Ching ?) 


Yuen ”—the Chih-Yen was sunk at Yalu—‘and probably also 
the large ironclad Chen-Yuen, the Wai (Lai?) Yuen, and one 


of the gunboats.” : 


The Chinese battleships | 


Finally, towards the | 
close of the fight, both of the enemy’s battleships, Ting Yuen | 


j attacking force. The boat which sank the Ting-Yuen was 
| destroyed by a hail of projectiles. The same result would 

probably take place if a well-manned, well-equipped, and 
| vigilant European naval force was attacked by torpedo boats, 
| whether by day or night, the only probable difference being 
| that not a single specimen of these small craft would survive 
ito tell the tale. At the same time there is matter for 
| reflection in the accounts of recent Japanese successes at 
| Wei-Hai-Wei for the sailor, the soldier, the artillerist, and 
| the engineer. 








ECONOMICAL COMPOUND ENGINES. 


WE have received from MM. H. Bollinckx, of Brus- 
| sels, copies of particulars of two carefully conducted trials 
|made on two of the firm’s compound Corliss engines, 
| system A. Bollinckx. It has not come to our know- 
| ledge that any trial of a compound engine outside the 
| United States has, all things considered, given results 
| more economical. It is true that a triple-expansion engine 
| of 1000-horse power has consumed only 11:8931b. of steam 
| per horse-power per hour, but here we have compound 
| condensing engines with 90 1b. pressure in the boiler. Messrs. 
| Bollinckx are, we think, justified in saying that the results 
| obtained by them show a remarkable and hitherto un- 
— economy, when it is taken into consideration that 
| from an industrial point of view these engines have beaten 
| all previous records of steam consumption; for if we consider 
the price of a compound versus a triple-expansion engine, the 
greater amount of friction in the latter—thereby reducing 
| mechanical efficiency—larger foundations and engine-room 
| required, higher cost of maintenance, and wear and tear, then 
| the economy of compound against triple-expansion will come 
out forcibly. It should also be borne in mind that triple- 
expansion engines require higher pressure—say 1501b., for 
instance—in the boilers, and that consequently boilers for 
such a pressure are more expensive, and it costs also more to 
get steam at 150]b. than at 901b. 
|” We give first in a condensed form the results, and then the 


The Japanese account agrees mainly with the Chinese | detailed report of the Association pour la Surveillance des 
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Chaudiéres 4 Vapeur at Brussels, whose director is the well- 
known M. R. Vincotte:— 
(1) Compound Condensing Engine, System Corliss A. Bollinckx, 
Diameter of high-pressure cylinder - o 25°98in. 
ys low a “a 

en ee ne Oe ee 
Revolutions perminute .. 0 .. 0 .. 0 -. ee ee ee 47°87 
Duration of trial .. .. 9 hrs, 18} min. 


Indicated horse-power—high-pressure cylinder... .. 164°71 
” ” low “ 99 oo oe 100°83 
Total 805°03 H.P. 
Meei-water weed. xo ce 4c kn oe 85,330 lb, 
Condensed water from steam pipes... sw. we we L143 ID. 
Steam consumption periadicated horse-powerperhour 12°0521b. 
Net total steam consumption .. .. .. «. « 34,218°57 Ib. 


In order to compare this result with those obtained in 
other engine tests, it is necessary to make a correction for 
the slightly lesser value of the continental horse-power. 
For this purpose the above result is to be multiplied by 
10135, and thus converted the steam consumption is 

2 216 lb, instead of 12-052 lb. per horse-power per hour. 


(2) Compound Condensing Engine. 


Diameter of high-pressure cylinder ly fia. 

.. low a a 81.\.ia. 
ae oa 39g1n. 
Revolutions per minute 64°72 
Duration of trial .. .. = «0 eb ‘se 0s 9 hrs. 13 min, 
Indicated horse-power—high-pressure cylinder .. 102-18 

” ” low ” ” .* 95°67 

Total 19785 H.P. 
Feed-water used .. .. .. «+ os 24,354 Ib. 
Condensed water from steam pipes 406 Ib. 
Net total consumption nc ei ens? a aig. a 
Steam consumption per horse-power per hour .. 13°267 1b. 
Correction for lesser value of continental horse-power = 13° 446 lb. 


‘* Association pour la Surveillance des Chaudiéres i Vapeur. 
‘* Brussels, 1st of March, 1894. 
‘To the Manager of the Saventhem Paper Works 
“Co., Saventhem. 

‘“‘ Hereafter you will find the results of the trial of 20th 
February, 1894, on the new engine supplied by the Société 
Anonyme des Ateliers de Construction H. Bollinckx. 

“The water has been accurately weighed by means of two 
casks, both holding 377 kilos. at the temperature of 57. 
Diagrams have been taken every half an hour, the results 
m4 been based upon the following dimensions given by the 

uilder :— 


Diameter... 22 se ss 

» cofred .. 

+» Of counter rod 
ee a 
Seale of springs— 

H.P. cylinder. 
Froat, 1 mm —0°1165 kilos. 
Back, 1 mm. =0°11°S kilos, 


H.P. cylinder. 
500 mm. .. 
70 mm. 


L.P. cylinder. 
. 800mm. 





1°000 m. ee oe _ 


L.P. cylinder. 
1 mm, —0°0435 kilos. 
1 mm. =0°0392 kilos, 


Bezinn ings 
Hour ee A eee 7.53 o'clock, 
Number of revolution counter.. 
Level of water in boiler a 0°095 m. 
Pressure at boiler... .. .. 6°8 atmos. 
Level of water in great tank ee 0°381 m. 
Ending. 

ee Oe ee ee ae eee 
Number of revolution counter.. .. .. «2 «. eo. 85,795 
Levei of water in boiler so: ies 0°095 m. 
RNUUIEEUINEE <5. 55. vs. + 08 006 3 00 se SSR 
Level of water in greattank .. .. .. .. .. eo» 0°383m. 
Mean pressure of steam .. .. .. .. .. .. «- 6°60 atmos. 
Stoppages of theengine .. .. .. .. .. « «- O 
Mean temperature of feed-water oo «+ eo OS G@eg. Cent. 
Total duration of trial.. .. .. 9 hrs. 13 mins. 
Average speed a eee 64°72 
Quantity of water weighed with casks. .. .. .. 11,123°8 
Correction for the difference of level at great tank .. 4°6 
Correction for condensation in the pipes, calculated 

at 21 kilos. per hhourand perm... .. .. .. .. 184°2 kilos. 
Water drawn from jacket... .. .. .. .. . 781 kilos, 
Real quantity of stzam consumed by the engine 10,944°2 kilos. 
Temperature ofexhaust .. .. .. .. «. .. «- 48 4deg. 
Temperature of the water injected intothe condenser 2 deg. 
Temperature of the water leaving the condenser 17 deg. 
Mein vacuum given by the vacuum indicator ia 

centimetres of mercury .. ao S'S 


Average horse-power developed by ‘the ‘engine bee 
H.P. cylinder—Front, 43°29; L.P. cylinder 49°31 
pe Back, 58°93; = 46°36 
Total horse-power » 197 87 
Total number of hours and horse-power oe ce 2083°RR 
Consumption of steam per horse perhour .. .. .. 6°01 kilos. 
“ The engine a consumed 6-01 kilos. of steam per indicated 
horse-power per hour when developing 197°85-horse power. 
(Signed) ‘ Desace, Sub-Manager.” 
** S3en and approved—Vincorre, Director.” 


“ Association pour la Surveillance des Chaudiéres 4 Vapeur. 
** No. 987. * Bruxelles, 6th November, 184. 
‘ Manager of the Ld. Co. La Vesdre, Verviers. 

‘“‘T beg to hand you herewith the results of the trial of the 
2nd of October made by us on your new compound engine 
built by the Société Anonyme des Ateliers de Construction 
H. Bollinckx. This trial has been conducted as before and 
calculated on the following items :— 

H.P. cylinder 


: L.P. cylinder. 
mm. .. .. 1°050m. 


i ee eee 
9° of piston-rod 105 mm, 115 mm. 
UNG. ce sete: len. eh os ce ee 1°525 m. 
Scale of indicator springs—Front,1 mm. 0°1166 0°0393 
Back, lmm. 071184 0-03799 


“ Diagrams have been taken every twenty minutes, and all 
the ciphers of the trial have been written on the following 
board :— 

Beginning of Trial, 


ee 6°41 o'clock. 
Revolution counter .. .. o- 0 
Water levelin boiler .. .. 0°100 
Water level in great tank .. 0°054 
Pressure at boiler .. Sel ewktas Kan 6°15 atmos. 
End of Trial. 
ME es niclae, Nive Sas blew Sees Ga” ae 5 o'clock, 
Nevolution counter .. 26,738 
Water levelio boiler .. .. 0° 103 
Water level in great tank ., 0°057 
Pressure at boiler a ee a eee 6°2 atmos, 
Weight of casks—180°5 kilos. and 187°94 kilos. 
a ee ae ae re 6°2 atmos. 
Stopping of theengine .. 1 hour. 





Reai time of duration of trial | 
Mean speed .. 


% hrs. 18} min, 
Quantity of water measured with cask, 187°99 x 44 
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< 180°5 x 4B x ae 16,021°1 
Correction for difference of level at boiler .. .. - 8°83 
<i ” ” 99 greattank .. + 2°85 
Condensation in the piping . .. 445°20 kilos.) _ 503°58 
Correction for loss per evaporation 58°38 kilos f ne 


Condensed water from the H P. cylinder jacket } 1032-33 § 912°66 
Correction for loss per evaporation Rs, Mees (119°67 


Real quantity of steam consumed by the éngise .. 15,511°04 kilos. 
Mean temperature of steam after L.P. cylinder.. 45 deg. 
Temperature of the water injected in the condenser 11 deg. 


’ » leaving the condenser 


” ’ 
Mean vacuum.. 








Horse-power developed — 
H.P. cylinder—Front, 74°42; L.P. cylinder—Front, 67°52 } 305-03 
Back, 90°03; " Back, 73°52 


” 
Total number of horse-power and hours 2838°93 
Steam consumption per horse p2r hour oe) oe 0s OSB Raion. 
Mean effective pressure in high-pressure cylinder .. 1°50 atmes. 
low ” ” . 0°50 atmos. 


“The engine has consumed 5:46 kilos. of steam only per 
indicated horse-power per hour. 

“‘ Admission at high-pressure cylinder amounted to about 
10 per cent. The vacuum taken with the indicator has been 
69:9 of mercury. The diagrams are beautiful, and do not 
show any appreciable defect. 

(Signed) 
(Signed) 


“ Desace, Sub-Manager.” 
“RR, Vixcorre, Director,” 








PARLIAMENTARY NOTES. 


Shipwrights as yitters—Oo Monday Mr. Wrightson asked 
the Secretary to the Admiralty whether it was the practice 
of the authorities in Davonport and Pembroke Dockyards 
to employ shipwrights who were workers in wood to do the 
work of fitters who were workers in iron; and whether, in 
the case of the iron water-tight doors in the Renown, now in 
Pembroke Dockyard, they have been so defectively fixed by 
shipwrights that properly-trained fitters had to be finally em- 
ployed to rectify these defects before the proper tests could 
be applied. Mr. E. Robertson replied on behalf of the 
Admiralty. He said that the practice at all the dockyards 
is to employ men of the trade called shipwrights on work in 
connection with the construction and repairs of the hulls and 
fitting of ships, usually done in private yards by iron ship- 
builders, shipwrights,and fitters. The dockyard shipwright is, 
and has been for over thirty years, 8 worker in metal as well 
asin wood. The only ground for the statement in the second 
part of the question is as follows :—The water-tight doors of 
the Renown were supplied by contract and separated 
from their frames by fitters at Pembroke Dockyard. The 
shipwrights fitted and fastened the frames of the doors 
to the bulkheads of the ship. The doors were then 
attached to the frames by the fitters and subjected to 
the usual water test, when it was found that out of nine 
frames that had been fitted by shipwrights one only leaked at 
its jointing with the bulkhead. A fitter being at hand attend- 
ing to the hanging of the doors, the foreman of the ship 
ordered him to make good the defect discovered, instead of 
sending for a shipwright to rectify it. This small incident 
could not be taken as proof of the general inefficiency of the 
shipwright’s fitting work, as similar adjustments of work done 
by all trades are sometimes necessary. Mr. Wrightson then 
asked was it not a fact that a committee had been appointed 
to decide what was carpenter's work and what wasfitter’s work? 
Mr. Robertson thought that it was not so. Mr. William 
Allan then intervened with a string of questions. Was it not 
a fact that shipwrights did work on her Majesty’s ships in 
dockyards which would not be allowed to be done by ship- 
wrights in private yards; and wasit not a fact that you could 
see daylight through some of the fittings and joinings” 
Further, whether there is any private yard in Great Britain 
which would allow shipwrights to do the same work on ships 
that shipwrights have to do in her Majesty’s dockyards? 
Mr. Robertson answered that it appeared to him that that 
question was covered by the answer he had already given. As 
to daylight being seen through the joins, he was not prepared 
toassent. Mr. Kearsley asked if it was intended to appoint 
a@ committee? But upon that point the Admiralty was not 
prepared to make any statement without further notice. 

H.M.S. Vulcan.—Last week Mr. Gibson Bowles gave 
notice of his intention to ask the Secretary to the Admiralty 
whether the Admiralty was aware that H.M.S. Vulcan could 
when going astern only use with safety one-fifth of her horse- 
power, and is consequently unable to go astern at full speed ; 
also whether any report dealing with this matter had been 
made; whether it was proposed to remedy the defect ; and, 
lastly, whether any other vessels in her Majesty’s Navy were 
similarly defective. Sir U., Kay-Shuttleworth’s answer was 
that in going astern for a prolonged period at high speed 
difficulties had been experienced in the Vulcan, Hood, and 
Trafalgar, ‘‘owing to abrasion of the rubbing surfaces ; con- 
sequently a more suitable material was being substituted.” 
He said further that the engines could be and had been 
‘“‘ worked astern for short periods at high speed without risk or 
trouble.” 











AGRICULTURAL MACHINES IN SOUTH 
RUSSIA. 

AccORDING to a recent Foreign-office report on the agri- 
cultural condition of the district included in the Consulate- 
General of Odessa, and comprising Kieff, Nicolaieff, Odessa, and 
Sevastopol, the development of agricultural implements and 
machines last year in South Russia was enormous, and 
although British manufacturers have for long possessed a 
monopoly in the supply of steam-threshing machinery, 
serious competition therein is threatened from Hungary and 
America. 

In Kieff, the spring trade in drills, ploughs, &c., was of 
little consequence. A capital trade was done in harvesting 
and threshing machinery, and there never has been such a 
demand for reapers and self-binders as was experienced over 
Southern Russia last year, over 2000 reapers, «c., mostly of 
American make, having been disposed of in Kieff alone. 
Reaping machines and self-binders ure becoming & necessity 
to every farmer, in view of the excessive demands made by 
the peasants during harvest operations, who prefer to harvest 
their own crops first, while the proprietor must need wait. 
When the peasants have secured their grain, and con- 
sequently their own living for the winter, they have not 
much inclination to work, and proprietors are more or 
less in their hands, unless they provide themselves with 
machinery. A very large trade was done in horse-thresh- 
ing machinery, of German and local make, and the 
demand is still brisk. In view of the ruinous prices 
for agricultural produce, it is natural to suppose that 
the sale of agricultural machinery would be considerably 
diminished, but in the hope that prices are bound to advance, 
both peasants and proprietors prefer to thresh their grain, 
and to do this they must increase the available plant. I 
learn threshing machinery was in great demand, and there 
has seldom been so many “sets” sold in any one season. 
The larger portion of this trade is in the hands of British 
manufacturers, but serious competition is threatened from 
Hungary and America. The Hungarian State Railway 
Works of Buda-Pesth opened branches in Kharkoff and 
Kieff early last year, and disposed of forty-five “sets,” a very 
fair beginning, but they guaranteed their machines to do 20 
per cent. more work than any British-made thresher. As 












the Hungarian thresher is a copied combination of those of 
the best known British makers, it is difficult to understand 
how sucha result has to be obtained, butdoubtlessthe buyers of 
the machines had this in view when making their purchases 
Naturally, considering that a thresher which would do a fifth 
more work than those hitherto used was worthy of considera. 
tion. One British firm, upon an opportunity being given, tested 
its threshing, set against one of the same power made by the 
Hungarian Railway Works, and after a three days’ tria| 
came out victorious, both as to quantity and quality of work 
done. It must be borne in mind that although the Customs 
duty is equal all round, a country like Hungary, with a high 
protective tarifi, and in which machinery enjoys a low if not 
free freight to the Russian frontier, can always export her 
goods and dispose of them cheaper in Russia than they are 
sold at home. American threshers are being introduced 
by the Minister of Agriculture. The class of threshing 
machinery used in America was favourably noticed by 
the Commissioner of Agriculture in his visit to the Chicago 
Exhibition of 1893, and several sets have been imported 
by the Government. An official trial of one of these 
sets was to take plaee in November last on the estate of 
Count Tolstoi, in the Government of Orloff, and the result of 
this competition will be well worth the attention of British 
manufacturers. The American threshing machine is so 
much lighter in weight that the difference in duty is very 
considerable, a 10-horse power portable engine of American 
make paying from £40 to £50 less duty than a similar 
British-made engine. In view of these differences, it is to be 
hoped that the various persons interested in the trade may 
take steps to retain the Russian market for this class of 
machinery, and not allow it to slip through their fingers as 
they did the plough trade for want of a little hearty enter- 
prise, as & departure from their standard notions as to how 
the machine ought to be made or the manner of conducting 
the trade. 

In Nicolaieff the business done in agricultural implements 
and machinery was unprecedented. The prospects of a good 
crop created almost a rush for reapers, and as early as May 
many of the local makers were cleared out of their stocks, 
The consignments of engines and threshing machines were 
also very heavy. 

In Odessa agricultural implemente of all sorts were in 
great demand, and an enormous sale took place, but as these 
are, as a rule, sold on long credit, it remains to be seen 
whether the purchasers will, in the present depressed state of 
agriculture, be able to pay up their instalments. 








TRADE ANNOUNCEMENTS.—Mr, George Offor announces that he 
has opened an office at 78, Mansion House Chambers, ()ueen 
Victoria-street, E.C., where he will continue the business of con 
tractor for the supply of electricity.—Messrs. Peirson and Co., of 
124, Fenchurch-street, send particulars of their Simplex ventilat 
ing system for ventilating electric manholes by means of pipes and 
outlets of special form, from the manhole to the pavement curb or 
toa wall, as may be most convenient.—We are informed that 
Normandy’s Patent Marine Aérated Fresh Water Company, of 
Philip-street, Victoria Dock-road, E., the well-known Admiralty 
distilling machinery contractors, has acquired from Mr. Leslie §, 
Robinson, A.M.I.C.E , of 28, Victoria-street, S.W., the sole rights 
ian this country of supplying the Normand patent feed-water 
heater.—Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, have contracted with the Crown Agents for the 
Colonies for the supply of a tug steamer for the harbour 
works at Trinidad, and have also received orders from tho 
Ezyptian Government for a twin-screw steamer for Alexandria, 
They have also secured a large order from the Brighton Uorpora- 
tion, consisting of engines, boilers, and pumps, in connection with 
the now Corporation waterworks, 

CHERRY’s CaLCULATOR.—We have received a copy of Mr, Henry 
Cherry’s ‘‘Calculator,” which consists of a logarithmic scale 
divided into twenty lengths of lines 5in. long, about din. apart, and 
graduated so as to perform, with the aid of a transparent slip, the 
functions of a logarithmic slide rule. The scale is printed on a 
card, and mounted in a pocket case, The slips referred to may be 
made of tracing paper by the user; but with the calculator aro 
some slips varnished on one side, so that marks or ticks may be 
made upon them with ink, for showing the proper position for 
superposition above the logarithmic scale, the ticks taking the 
place of the cursor in a Gravet rule, The length of the scale— 
100in., counting the twenty 5in. lines—gives considerable siz2 to 
the spaces between integers, and makes it possible to calculate with 
accuracy to less than ,';th of 1 per cent., even where the figures 
are taken from the smallest divisions in the high numbers of the 
scale. The slips referred to are not very clearly printed or well 
numbered, being looked upon as things which any one can make 
for himself ; but this is a mistake—Mr. Cherry should have them 
clearly printed, and save others the trouble, The pencil-marked 
slips will probably be preferred to the varnished slips for use with 
ink, although the ink is easily removed, Like every other designer 
of aslide rule, Mr. Cherry has failed to make his instructions as 
clear as they might and should be. He describes the processqs for 
multiplication, division, combinations of these, and their conunua- 
tions, but he does not give examples until he comes to the extrac- 
tion of complex roots, An example for each of the processes 
would greatly facilitate the learning of the use of the calculator. 
Unless its use is made easy, the instruction given in the name of 
the calculator—‘‘ Forget-me-not”"—is not likely to be obeyed. 
Once learned, there is no doubt that the calculator might afford 
considerable help as an instrument for use in the office, It is made 
by Mr. Henry Cherry, of 21, Festing-road, Putney. 

Sream Traction oN Common Roaps —Oa Monday last a paper 
was read by Mr, Stephen H. Terry, M. Inst. C.E., of Kingston- 
on-Thames, on ‘‘Steam Locomotion on Common Roads,” After 
a short account of the early history of steam locomotion on com- 
mon roads, the author referred to the history of road locomotives 
for heavy haulage, beginning with Boydell’s locomotive, and 
describing also the inventions of Barrell, Aveling, and others. 
It was mentioned also that there are now some 8000 engines 
engaged in road locomotion throughout the kingdom, which, at 
an average indicated power of 10-horse, are doing work which 
would —e 80,000 horses to effect, ata saving to the country 
of £10, a day, or over three millions a year. Of course this 
large profit does not fall into thebande of traction engine owners, it 
goes chiefly to cheapen the cost of distribution. The horses neces- 
sary to do the work done by these engines if placed in line would 
reach nearly from London to Liverpool. What is now required isa 
comprehensive Act permitting the owners of traction engines to take 
out one licence for each engine, which should give permission to 
travel in any part of the kingdom, and it should be put out of the 
power of adjacent authorities to block the passage of suchtraffic. The 
wheel question requires revision, and in view of the progress of 
mechanical science in every other direction, the use of passenger 
steam carriages should be encouraged by the formation of a new 
rule in regard to speed for locomotives under one ton in weight, 
such engines, if properly mounted on springs provided with suitable 
wheels, should be permitted to run at eight miles an hour in the 
country, and five miles in a town, the slower speeds at present 
existing applying only to engines for heavy a. At the 
present moment France is ahead of us insteam-propelled carriage* 


and it istime thatthe Legislature, which has done so much to wnpele 
what might have become an important industry, namely 
passenger traffic by steam on common roads, should remove the 
disabilities under which it labours 
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RAILWAY MATTERS. 

THe West Highland Railway has been cleared after 
arduous labour. 

A new survey has been ordered for a railway from 
Mogaung to Myitkina on the Irrawaddy. 

Tux Beira Railway is completed as far as Chimoio, 
making in all a distance of 118 miles, Already the traffic on it is 
considerable. 

Mr. T. B. CouuieR has been appointed Rolling Stock 
Controller of the Manchester, Sheffield, and Lincolnshire Railway 
in place of Mr. C. G. Cowlishaw, deceased. Mr. Collier was for 
twelve years chief assistant to Mr, Cowlishaw. 


Tye Belt Line Railway, in Baltimore, is fast approach- 
ing completion, It is expected that tke entire line will be equipped 
and ready for operation by April 1, 1895, excepting the station 
buildings, upon which work has not yet commenced. 


Tue cost of maintenance of way and works of the 
North-Eastern Railway during the past half-year reached 
£396,226 16s, 10d., 0 which the wages for maintenance and 
renewal of permanent way were £113,691 53. 6d., the materials 
costing £79,068 9s. 3d. These costs relate to 1622 miles of railway. 


Mr. Montacue Dimook Tyrwairt, of Wallington, near 
London—cousin of Sir Raymond Tyrwhitt—who died on Monday 
morning, was for many years the deputy manager of the Soutb- 
Eastern Railway Company. Quite recently Mr. Tyrwhitt had the 
Knighthood of the Order of Leopold conferred on him by the King 
of the Belgians. 


Some railway companies who have adopted systems of 
railway-carriage heating by various methods are seriously con- 
sidering the question of whether the expense thus incurred is 
warranted, considering the manner in which the trains are bur- 
dened with heavy and costly fittings to be run all the year round, 
and the very limited benefit thereby. 


Ir is proposed to construct a light railway from 
Pwllheli to Abersoch, Sarn, and Nevin, Carnarvonshire. The 
Cambrian Railways run to Pwllheli, and the London and North- 
Western Railway to Afonwen—four miles from Pwllheli—where 
the two lines join, butin the large healthy agricultural district 
between Pwllheli and Aberdaron, a distance of about twenty 
miles, there is no railway. 


Tue North-Eastern Railway Company seek power, in 
their Bill of next session, to construct just over 44 miles of new 
railways and widenings in the county of Northumberland, and 
over 6} miles of new lines and widenings in the West and North 
Ridings of Yorkshire. In Durham the company propose no new 
railways, but powers are sought to improve their Newcastle and 
Carlisle Railway near Blaydon. 


AccorDING to an official statement issued by the French 
Ministry of Public Works, the mileage of the French railways at 
the commencement of the year 1895 was as follows :—The total 
length of lines open for traffic was 22,792 miles, being an increase 
of 287 miles upon the previous year, while the length of local 
lines open for traffic was 2331, or 99 miles more than a twelve- 
month ago. The total length of tramways open for traffic was 
1175 miles, while concessions had been granted for 685 miles more. 


Tuer North British Railway Company’s offer of £14,000 
has been accepted by the Corporation of Edinburgh for the whole- 
sale Fishmarket, part of the Regent-road Park required for line 
extension there, vacant ground at Cranston-street, portion of the 
Calton Rock, and wayleave for the tunnel at Regent-road, the 
corporation discharging their claim for temporary occupation in 
the Princes-street Gardens during the recent operations and their 
claim for the expense of screening the railway in Princes-street 
Gardens, 


Tue report of the Midland Railway Company for the 
half-year ending December 31st, 1894, states that there are 1326} 
miles of railway constructed, exclusive of 634} miles of which the 
company is part owner. The train mileage, excluding that run 
for other companies, for passenger, goods, and mineral trains, is 
19,829,522, which is in excess of that for the corresponding half of 
the previous year by 1,632,126 miles. ‘The total locomotive 
running expenses are £564,446 12s. ld., or less than that of the 
corresponding previous half-year by £23,843, 


WE learn from the report of the London and North- 
Western Railway for the half-year ending December 31st, 1894, 
that the train mileage of nger trains is now 11,292,115, and 
that of their goods and mineral trains is 10,012,802, the former 
being less than that of the corresponding half of the year 1893 by 
120,035, and the latter, taken similarly, being in excess by 309,837. 
The mileage of lines at present constructed, exclusive of 197 miles 
of lines partly owned, leased, or rented. is 1668. The total loco- 
motive running expenses are given as £530,876 14s.—less than that 
of the corresponding previous half-year by £39,757. 


Tue report of the North-Eastern Railway Company 
for the half-year ending December, 1894, shows that the miles 
operated by tne company’s locomotives were altogether 1622, with 
148? miles of foreign lines worked over. In working this mileage 
the locomotives of the company made 6,610,374 passenger train 
miles and 7,956,879 goods and mineral train miles, or a total of 
14,567,253 miles at a cost for locomotive power of £634,286 7s, 10d. 
OF this total cost that for coal and coke was £158,916 163, 7d. 
Repairs and renewals cost £197,417, and the wages connected with 
the working of the locomotives reached £221,929 12s, 10d. 


Ir is proposed to lay an electric tramway from Colwyn 
Bay to Conway through Deganway to Llandudno, The ground 
has been inspected by a party of engineers, and the company of 
inspection have expressed their willingness to lay down the whole 
line, including the construction of a swing bridge over the river 
Conway if the local authorities grant their consent. If the Llan- 
dudno District Council will give permission for the tramway to go 
along Mostyn-street and Mostyn-street extension to Craigside— 
the eastern end of the town—the work of laying down the 
Deganway portion will be at once commenced, the survey of the 
entire line gone on with, and a provisional order applied for at the 
next session of Parliament. 


THE Board of Trade report on the accident at Chelford, 
on the London and North-Western Railway, on Dacember 24th, 
y which fourteen passengers were killed, has just been issued. 
The report states that after the first collision between the shunt- 
ing wagons no human effort could have averted the collision which 
ensued, and Major Marindin does not think that the smallest 
blame can be attached to any of the company’s servants working 
the express, all of whom, as well as the station staff, seem to have 
behaved admirably after the collision, Nevertheless, he does not 
consider that the first collision was inevitable. He exonerates the 
stationmaster from all blame, but observes that the empty wagon 
was driven back about 131ft. by the force of the wind, and the 
collision would therefore not have occurred if the stationmaster 
had realised that the wind was sufficient to move the wagon, for 
then he would have put on the wagon brake. He advises the 
Associated Railway Companies to lay down in their book of rules 
that during high winds all wagons are to be kept attached to the 
engine when being set back on to their trains, or that, where this 
would lead to unreasonable delay, all wagons shunted back loose 
shall have the brake pinned down as soon as they come to a stand, 
no matter what the gradient may be. Moreover, all wagons should 
pa with a brake-handle on both sides, instead of upon one 

6 only, 7 % 





NOTES AND MEMORANDA. 


ACCORDING to a process devised by M. Henri Moissan, 
a boride of iron of the composition FeB is obtained by heating 
together iron and boron, best in the electric furnace. It forms 
brilliant grey crystals, which remain unaltered in air or dry 
oxygen, Its density is 7°15 at 18deg. C, 


A THERMOMETER somewhat similar to an ordinary 
alcohol thermometer is used in France for measuring very low 
temperatures, the liquid employed being pure toluen, the dilatation 
coefficient of which is very high. This liquid is also exceedingly 
mobile, another feature which greatly adds to the sensitiveness 
of the instrument. 


Aw alloy consisting of aluminium with 8 per cent. of 
copper and 12 per cent. of zinc is being used in America for 
bicycles, The castiogs are said to be very rigid. Another alloy, 
consisting of aluminium with 3 per cent. of German silver, also 
gives good results, As cast its specific gravity is 2°73, and its 
tensile strength 10 tons per square inch, By rolling the former is 
brought up to 2 83, and the latter to 18} tons per square inch, 
This alloy is whiter than pure aluminium. 


For cementing purposes opticians get the oldest 
Canada balsam they can obtain, and drive off nearly all the 
essential oil left in it, by long-continued moderate heat; the 
residual resin is then made slightly less brittle by dropping into 
it, when melted, an exceedingly small portion of castor oil; it 
is easy to add too much of the latter. The Lnglish Mechanic 
says that the object is to get a transparent cement which will 
neither crack with age nor permit the formation of arborescent 
markings between the glasses from evaporation of essential oil. 


An instance of the great dissolving powers of sulphuric 
acid is furnished by an accident which recently occurred in the 
chemical factories Mulhouse, Alsace. An operative was blown by 
an explosion of nitro-ber zl up into the air, and fell down into a 
large trough which was filled about 3ft. deep with sulphuric acid, 
the temperature of which was found to be 91 deg. C. ten hours 
after the accident. The death of the man in this trough was only 
proved by the discovery of his tchouc respirator, muzzle, two 
porcelain buttons, and other difficultly solublearticles, Everything 
else had chemically combined with the acid. 


ProFEssoR CALVERT has recently arrived by practical 
tests at the conclusion that the carbonates of potash and soda 
possess the same property of protecting iron and steel from rust 
as do those alkalies in a caustic state. Thus it is found that if an 
iron blade is immersed in a solution of either of the above car- 
bonates, it exercises so protective an action that that portion of the 
iron which is exposed to the influence of the damp atmospheric 
air does not oxidise, even after so extended a period as two years, 
Similar results have also been obtained with sea water on also 
adding to the same the carbonates in suitable proportions, 


Tue Meteorological Society recently discussed a paper 
by Mr. C. Harding on the gale of December 21st-22nd, 1894, over 
the British Isles. This storm was one of exceptional severity, 
especially over the northern portions of HKogland and Ireland and 
in the South of Scotland. It developed energy very quickly, and 
travelled with great rapidity. The self-recording anemometers 
show that the greatest violence of the wind occurred at Fieet- 
wood, where the velocity was 107 miles in the hour between 8.30 
and 9.30 a.m. on the 22nd; and for four consecutive hours the 
velocity exceeded 100 miles. This is the greatest force of wind 
ever recorded in the British Isles, and is 10 miles an hour in excess 
of the highest wind velocity in the great storm of November 16th- 
20th, 1893, At Holyhead the wind in squalls attained the hourly 
velocity of 150 miles between 10 a.m. a noon on the 22nd. The 
strongest force was mostly from the north-westward. 





Tue wheat-bearing acres of the world are less by 3 per 
cent, than they were in 1884, The reduction in the United States 
alone exceeds the entire wheat area of their new South American 
rivals. During the last four years the product from the world’s 
wheatfields has been nearly 600,000,000 bushels more than it 
would have been had the yields from 1891 to 1894 averaged no 
more per acre than during the fourteen years ending with 1894. 
The world’s requirements for wheat increase are put at the rate of 
25,000,000 bushels a year, or an accumulated aggregate since 1884 
of 250,000,000 bushels. But in the United States alone there has 
been a recent increase above average yields of 370,000,000 bushels, 
so that the United States extraordinary contributions to the 
world’s iy have left a considerable surplus. But, says the 
Commercial Bulletin, New York, this surplus is rapidly disappear- 
ing, and we are coming face to face with this state of facts, that 
the bread-eating populations have increased 13 per cent in ten 
years, while the wheat acreage has shrunk 3 per cent. 


Tue Société Technique de l’Industrie du Gas en France 
offers several prizes for the 1894-5 competition, of which the fol- 
lowing are open to all. A prize of 10,000f., or £400, for the inven- 
tor of an incandescent burner showing marked superiority, to be 
handed in before April lst of the present year, though the com- 
mittee have power to extend the time for a year. The sum of 
8000f.—£320—will be devoted to prizes to be awarded to the 
authors of the best papers on some subject connected with the 
gas industry, including the mechanical handling of coals, cokes, 
and various substances in various gas works, and a study of water 
gas. A further sum of 2000f.—£80—will be distributed in 
rewards to those who have made considerable improvements in 
apparatus for the production or utilisation of coal gas. The papers 
must be written in French, and not bear the name of the author ; 
but must contain at the beginning a motto reproduced on a sealed 
envelope, in which the author will sign a declaration that his work 
is unpublished, and that he will not make any other publication on 
the same subject within a year, The manuscripts, with sealed 
envelope, must be sent to the above-named society, 65, Rue de 
Provence, Paris, at least forty days before the day fixed for the 
congress, 

At Bangalore, in Southern India, the quarrying of 
granite slabs by means of wood fire has been brought to such per- 
fection that an account of the method is given as follows in 
Nature :—The rock forms solid masses uninterrupted by cracks for 
several hundreds of feet, and when quarried over an area is treated 
as follows: A narrow line of wood fire, perhaps 7ft. long, is gradu- 
ally elongated, and at the same time moved forward over the 
tolerably even surface of solid rock. The line of fire is produced 
by dry logs of light wood, which have been left burning in their 
position until strokes with a hammer indicate that the rock in front 
of the fire has become detached from the main mass underneath. 
The burning wood is then — forward a few inches, and left 
until the hammer again indicates that the slit has extended. Thus 
the fire is moved on, and at the same time the length of the line of 
fire is increased and made to be convex on the side of the fresh 
rock, the maximum length of the arc amounting to about 25ft. It 
is only on this advancing line of fire that any heating takes place, 
the portion which has been traversed being left to itself. This 
latter portion is covered with the ashes left by the wood, and with 
thin splinters which have been burst off. These splinters are only 
of about jin. thickness, and a few inches across. They are quite 
independent of the general splitting of the rock, which is all the 
time going on at a depth of about 5in. from the surface. The 
burning lasts eight hours, and the line of fire advances at the aver- 
age rate of nearly 6ft. an hour. The area actually passed over by 
the line of fire is 460 square feet, but as the crack extends about 
8ft. on either side beyond the fire, the area of the entire slab 
which is set free measures about 740 square feet. All this is 
done with, maybe, about 15 cwt. of wood. Taking the average 
thickness of the stone at 5in. and its specific gravity as 2°62, the 
result is 301b. of stone quarried with 1 lb, of wood. 





MISCELLANEA, 


Tue Sunderland Rural District Council have engaged 
Mr, D. Balfour, M. Inst. C.E., of Newcastle-on-Tyne, to report on 
@ main sewerage scheme for Grangetown, Sunderland. 


Tue marriage is announced of Mr. Bennett H. Brough, 
the secretary of the Iron and Steel Institute, and Barbara, the 
niece of Major-General Lloyd, on Thursday, the 2lst inst., at 
Christ Church, Lancaster Gate, 


THE Baldwin Locomotive Works having removed the 
overhead shafting from that portion of its machine-shop devoted 
to wheel work and installed an electric motor for each machine, 
Railway Engineering and Mechanics says that the saving effected in 
fuel is said to be nearly 40 per cent. 


THE frequent conflagrations, both in Japanese and 
Chinese vessels, at the battle of the Yalu have caused the French 
Government to increase the powers of fire extinction in their war 
vessels, and tubes for forcing steam jets to different parts of the 
hull are being fitted. 


Tue plans and specifications of the Cairo city sewer- 
age works are nowcomplete. The French have shown great anxiety 
to secure the appointment of a Frenchman as superintendent engi- 
neer. The salary is £E1500 per annum, but no definite action has 
yet been taken by the Ministry of Public Works. 


A PAPER was recently read before the Aberdeen Mechani- 
cal Society on ‘* Granite Working Machinery and Appliances” by 
Mr. T. M. Henderson, jun. The author expressed surprise at the 
little attention given by the people of Aberdeenshire to their great 
native granite industry. Various operations in quarrying were 
described, also the manufacture of adamant, and the various ma- 
chines employed in both, were minutely dealt with, 


By an order of the Spanish Government just issued, 
says the Liverpool Journal of Commerce, all steamers sailing under 
the Spanish flag, or subsidised by the Spanish Government, will, in 
future, carry none but Spanish engineers. The prevailing practice 
at present is to carry at least two British engineers on each Spanish 
steamer, and formerly all the engincers were British. This wind, 
if it will blow no good to British engineers will probably blow some 
to the repair establishments of the ports concerned. 


Tue report of the Kensington and Knightsbridge 
Electric Lighting Company shows that after providing for various 
expenses and reduction of debenture accounts, paying the divi- 
dends on the 6 per cent. first preference shares and on the 5 per 
cent. second preference shares, an interim dividend of 5 per cent. 
on the ordinary shares for the first half of the year, it has been 
decided by the directors to pay from the remaining profits a 
pe pr dividend of 5 per cent. on the ordinary shares for the past 

alf year. 


THE armoured cruiser Dupuy-de-Léme, 6300 tons, has, 
after repeated alterations, says the Times, again failed to answer 
satisfactorily the demands made on her. She is a long narrow 
vessel with three screws, and the three sets of engines constantly 
hamper one another, This vessel was launched in 1890, and is still 
in the experimental and alteration stage. The Americans have 
had greater success with three screws in the Minneapolis and 
Columbia class, but those vessels, in addition to greater lengths, 
have nearly 7ft. more beam than the Dapuy-de-Léme. 


A Boarp of Trade report has been published under the 
Boiler Explosions Act, on the displacement of a steam receiver, or 
large pipe which received the steam from a battery of seven Lanca- 
shire boilers. At one end of the receiver was a blank flange, and 
at the other an expansion joint on a pipe without guard bolts, 
This pipe could not move, so the unbalanced pressure pushed the 
whole receiver away from it, and pushed over a stone abut- 
ment, which had been built to prevent the movement which 
occurred, They do some odd things in some colliery engineering 
departments. 


Att the daily papers have it that the engineers of the 
s.s. La Gascogne soldered one of the cylinders. e suppose this 
is meant for ‘‘ isolated.” What appears to have occurred is as 
follows :—The piston-rod of the third intermediate cylinder broke 
transversely, owing, it is stated, to the preseace of water in the 
cylinder, necessitating an immediate stoppage of the engines. The 
cylinder head was not blown out, but the steam connections re- 
quired considerable alteration. To carry out this work the whole 
force of no less than eighty men was put on continuous duty. 


CELLUVERT fibre is now being formed into pump cups 
and hats by Messrs. David Moseley and Sons, of Manchester, from 
whom we have received a specimen cup for pumps working under 
very high pressures. These cups have now been in use for a con- 
siderable time, and experience proves that their life is at least 
equal to that of leather, and some users prefer it to that material 
at the same price. These cups and rings are also being used in air 
compressors, and we understand that after many months of use 
they have proved on examination to be in perfect condition. The 
cups, judging from the specimen sent us, are well and cleanly 
made. 

AN ingenious apparatus for checking the time of entry 
of workmen at factories in a way that admits of no dispute has 
been made by Messrs. Pascall and Stocker, of Waterloo-road, S E, 
A clock is fitted with a tube holding a column of numbered tickets 
or blanks, which are released one by one at every five minutes or 
other suitable interval, and are received in a shoot or tube, The 
workers drop their tickets into the same tube as they enter the 
factory. The mixed tickets are taken out in a column or pile, and, 
being sorted, the tickets dropped by the clock indicate the time 
at which the workmen’s tickets were placed in the apparatus, as 
the latter are between the clock tickets. 


Tue progress of the electrical lighting industries is well 
shown by the tabular statistics concerning the past year’s progress, 
published by the Electrician. A large sheet shows at a glance the 
gradual introduction of electricity supply works in all our busy 
centres of industry, and a sketch map illustratcs the systems 
adopted by the local authorities and companies who are responsible 
for the supply to the public of electric current. Curves show the 
increase in use of the incandescent lamps during the past four 
years ; and this increase is truly remarkable, reaching the large 
total of 1,600,000 in 1894. A coloured map shows the areas 
allotted to the various metropolitan companies and local authori- 
ties, the thoroughfares through which the mains are laid, the 
position of the supply stations, and the capital outlay at present 
employed in providing electric current for a rapidly increasing 
demand. The rapid development of electric lighting enterprise 
from January Ist, 1893, is very remarkable. 


A REVOLVING observation tower is the latest ‘exalted 
American notion.” It is the invention of Mr. Morris F. Smith, of 
Messrs. William Cramp and Sons’ Ship and Engine Building Co., 
of Philadelphia, Pennsylvania, The tower is designed principally 
for pleasure resorts, to afford from its revolving, and at the same 
time ascending or descending platform, an uninterrupted bird’s-eye 
view of the surrounding scenery from a comfortable seat provided 
on the platform outside of the tower, a hundred or more feet high. 
This design comprises a light but strong hexagonal steel tower one 
hundred or more feet high, by fourteen or more feet in diameter, 
surrounded by a circular structure or elevator. This elevator is 
raised or lowered by four strong wire cables, each one of which is 
more than capable of performing the work alone. Oathis elevator 
is a circular platform, fitted with rollers and intended to revolve 
upon the elevator. This latter platform is provided with revolving 
chairs, accommodating 150 or more persons. The first of these 
towers is to be erected at Atlantic City, U.S.A. 
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FIFTY-FIVE-FEET SURFACE TURNTABLE, GREAT WESTERN RAILWAY 
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FIF?Y-FIVE FEET SURFACE TURNTABLES, 

GREAT WESTERN RAILWAY. 
THE construction of the express passenger engines which 
were illustrated in THe ENGINEER of November 2nd last 
has made it necessary to replace the turntables at some of 
the larger stations by Selendis of 55ft. diameter. By the 
courtesy of Mr. W. Dean we are enabled to illustrate one of these 
tables above and on page 136. Theirconstruction will be under- 
stood from the illustrations. It is so simple that no descrip- 
tion is needed. Two of these tables are at work, and appear 
to be answering satisfactorily, the heaviest engines being 
turned upon them with great ease. 








PRACTICAL CURVE TRACING FOR GRAPHIC 
CALCULATIONS, &c. 
By A. H. SHreLp, Assoc. M. Inst. C.E. 
_In graphic calculations, and in the preparation of diagrams 
giving the values of an expression for estimating, or similar 
purposes, it is frequently necessary to construct parabolas, 


Fig! 


i 
; 
' 
' 


ippeanrenemeterecettemenngumescienoeting 


Let the line O X at right angles to the axis of the parabola 
be divided into a number of equal parts, through which ordi- 
nates are ruled-—it will generally be found convenient to use 
sectional paper, and to arrange that » may be computed 
for and plotted upon an even ordinate—and let the number 
of this ordinate reckoning from O be R. 


Through p in the direction of : on OX draw a line p p; 
as far as the ordinate R - 1. Without lifting the pencil 
adjust the ruler so that it cuts the line O X at the ordinate 
R 
Continuing these operations, and bearing in mind that 
the central ordinate of each short tangent passing through 
two spaces is the double in order of that passing through 
the point on O X, which the ruler cuts, ¢.g., in ruling 
from the seventh to the fifth ordinate through the sixth 
the ruler cuts the third, a series of short tangents will 
be obtained which finally run into O X at the first 
ordinate. By making the tangents short the approxima- 
tion to the curve may be made as close as is desired, but 
the operator will find, in prac- 
tice, & limit beyond which it is 


1 and draw a line p, p, as far as the ordinate R — 3. 





microscopic rise of the pencil 
at each stopping point. More- 
over, in inking in the curve, 
by smoothing off the slight 
angles in the right direction, 
an almost perfect curve can be 
obtained. The necessary check 
on the accuracy of the work can 






nate p. 

Having described in detail 
the method of operation in the 
case of the ordinary parabola, 





P77 7 --------------- 








hyperbolas, and other curves which cannot be drawn by 
mechanical means without complicated mechanism. 


and more or less unsatisfactory process. 


By calculating the highest ordinate of the curve required, 


and tracing the curve by ascertaining at sufficiently frequent 
intervals the direction of its tangent, many curves may be 
drawn continuously with great facility, and with an accuracy 
which it is difficult to realise without trial. 


Take first the curve most frequently required, the ordinary | 


parabola, and let a point p in it be determined from which to 
the vertex at O it is required to draw the curve. 


To | 
construct such curves by plotting a series of ordinates, or | 
obtaining a number of points by intersecting lines or arcs, | 
and sketching the curve through them, is always a tedious | 


X it remains to show how the 
direction of the tangent can be 
obtained in the case of other 


~ 
Ste- 
~ 


curves. 

If y = c a” is the equation to the curve, and d the distance 
of the intersection of the tangent from 0, the origin of 
co-ordinates, 


4Y = neg 
da 
] 7] ca" 
a2Z-«= - = -_=-= =~ 
. dy ce neg"! 
dz 
x n-1 
=~ = — & 





undesirable to shorten them on | 
account of the tendency to a | 


readily be made, as the ordi- | 
nate at 4 should be exactly | 
one-fourth of the plotted ordi- | 








Whence for 
y = 

y 

y 
Proceeding backwards through a case which, although of no 
practical utility, serves to illustrate the generality of the 

| principle ; for, 
y = cx, d = 0, and the curve is a straight line from any 
point to the origin of co-ordinates. 


| x as in the previous example. 
a2 


l 
hy 
¢ } 2, and so on. 


Wil 
oo 


y =cwiore \/x,d = — «, and any tangent cuts O X as 
far to the left of O as its central ordinate is to the right of O. 

y = cx? or 23 d= --2¢e 

y cv or ‘/2;d= -8 x, &e. 


‘ 
=c;d = «, and the curve becomes a straight 
line parallel to O X. 


y= ex 


c 
y= CZ or —— ;d = 32 
Ve 
c 
y €c¢a2°* @& * a= 32 
r 
° c . 
y = C2x-- OF —,; a= 1} x 
= 
: c. , 
y = ca-* or —; d = 142, and s0 on. 


Ho 
In all cases it is to be noted that for the direction of each 
| short tangent, the value of x from which dis calculated must 
| be that corresponding to that of the central ordinate of the 
| tangent. 
| The following examples will show how the tangents are 
| fixed in the case of one curve of each class in the above 
expressions :— 


7 Fig 2. 
| pean 














The curves corresponding to the expressions 
y =O, ¢ + C2", &e., 
may be drawn by first drawing the line y, = c, « and theu 
using it in place of the axis O X to determine the direction 


of the tangents. In this case the value of c, x”, from which 
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curve is started is, of course, plotted from the line c; x, 
thus :— 








The limit of the practical application of this method is the 
adaptability to mental or at least sufficiently simple calcula- 
tion and plotting of the quotient * 

dy. 
dx 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions o our 
correspondents. ) 


MODERN ELECTRICITY. 


Sir,—I have read your criticism of Mr. Crompton’s Presidential 
Address, in your issue of the 25th, with interest. It appears 
that one of Mr. Crompton’s complaints is that the younger engi- 
neers of the present day do not sufficiently study the different 
methods of obtaining the same results, in use not only in England, 
but also on the Cqntinent and elsewhere. I would like to ask him, 
with your permission, how he proposes that the good end should 
be attained? How is the necessary expense to be borne by an 
assistant receiving at most 30s. per week, and more often 20s.’ 

Let Mr. Crompton set about trying to induce engineers to 
recommend men to berths for their ability and practical knowledge 
instead of for their social qualifications, and he will be in a fair 
way to attain his desired end. At present social qualifications 
appear to be the main thing necessary to get on in any branch of 
the profession of an engineer; provided that he has the least know- 
ledge of his business, and the usual allowance of ordinary common 
sense, he will be given a berth in preference to one without the 
same social standing, but with a thorough, all-round knowledge, 

Of course you will understand that I am not intending to say 
that men with no education should always be appointed to posts 
in preference to those who have received a gentleman’s education, 
but have not so much practical knowledge as the former. A man 
may be a mechanic of the highest class, and yet be unfitted fora 
certain post by reason cf his lack of knowledge of the ordinary 
rules of refined society. Take the case of two boys wishing to 
‘go in for engineering.” The parents of one boy cannot afford 
a large premium to get their son into a suitable works, but have to 
send him as an ordinary apprentice, Accordingly, after the usual 
useless—or next to useless—education of a gentleman, he is started 
at the age of sixteen at six o’clock on a cold winter's morning 
without breakfast, and working in the usual airy well-ventilated 
shops of a large marine works, and serves the usual five years, 
after which he works in the various capacities of journeyman 
engineer in his own shop, and after a while leaving it and travel- 
ling, working as millwright and on'various-classes of electrical work, 
not only in this country but also abroad. We will assume that 
either by private study and attending evening classes, or by a short 
period in a technical school, he obtains a sound knowledge of the 
theory and principles of electrical and mechanical engineering. 
He has also in the course of his fourteen years or so of experience 
picked up a large amount of useful knowledge concerning bricks 
and mortar, and repair of breakdowns, and has obtained a know- 
ledge of the world by long experience and roughing it. 
now, we will say, is thirty, and he applies fora berth where he is 
in competition with his former schoolfellow. 

This one is kept at a high-class gentleman’s school till he is, we 
will say, 19. His parents then send him to a high-class firm asa 
premium pupil at a cost of £300 for three years. He spends a few 
months in each department, but of course does not leave any 
department a passable workman; his hours are nine to five, and 
on arriving home he spends the time in social amusement instead 
of study. He is fortunate enough to have influence with a certain 
corporation or large firm, and under the circumstances named, it 
is nearly a foregone conclusion that the latter will get almost any 
post in preference to the former. 

Over and over again I have known men of little or no experience 
put over the heads of men with wide knowledge and large ex- 
perience, and each man socially equal by birth. Yet which of these 
two men is the best? 

If he is not able to get this post, the engineer (’) with money will 
work for notbing, whilst the engineer of experience will have to 
walk about with his hands in his pockets. As long as people pay 
their educated employés3 starvation wages, so long will the state of 
affairs described by Mr. Crompton continue. It is not to be 
expected that experienced men will take less wages for a responsible 
position than they can get as ordinary mechanics ; and until they 
can see some prospect of an adequate return for their money, they 
will hardly be such fools as to spend it in acquiring knowledge that 
they can obtain no return for. 

Over and over again with electrical machinery we can see evid- 
ences of want of ex}erience—brasses which can be jambed hard on 
to the shaft, or improperly bedded, so that they spring and buckle 
out of shape when a load comeson. There are numerous other 
instances of the sort which have come under my personal obser- 
vation ; but it is useless to occupy your space describing cases 
which your readers bave probably met with often enough them- 
selves. I am unable to agree altogether with Mr. Crompton’s 
remarks re the youthful consulting engineers, It is, of course, pro- 
bable that an elderly man will have more experience ; but a great 
deal depends on the man himself. 

The elder of two men may have got into a groove, whilst the 
younger man starts fresh. It is also, I think, unfair to assame— 
as Mr. Crompton appears to do—that because a man is young that 
therefore he is incompetent. He may be, but it is by no means 
certain. At the same time my observation leads me to the firm 
belief that consulting electrical engineers are not chosen for their 
ability, but because they are able to give a good champagne supper 
to an electric lighting committee. There is another phase of the 
question. Take the two engineers previously mentioned. If a 
corporation advertises for schemes with, say, a first and second 
prize, how is it possible for the man without capital to compete 
against the man who has it? He cannot possibly do it, and it is 
only waste of time trying to do it, not being able to provide the 
time necessary. If such schemes are asked for it is certain that 
they will be sent in only by large firms; who will only consider the 
requirements of the district so far as they do not put their 
machinery out of court. So far as my experience goes, I have 


His age | 


observed that in cases where the ordinary run of consulting 
electrical engineer has been employed, the running of the station is 
marred by defects of detail. It is not the large or important 
points that are not considered, but small details. 

Some years ago I read an address by, I think, Professor Perry, 
the key-note being, ‘‘ Attend to small details.” This found 
an echo in myself, as it tallied so exactly with my own experience, 
No detail is too small to be noticed; the addition of a well- 
thought out detail to a machine may save pounds in the end. 

To sum up: If Mr. Crompton wishes to get men with experience, 
let him pay them a fair salary. Men cannot live on air, nor is 
engineering ability confined to premium pupils, as is so often 
assumed ; I was almost adding rather the reverse, GP. 

Littlehampton, February 9th. 


LIQUID FUEL. 

Sir,—We have read with interest the article on the above sub- 
ject in your issue for 18th ultimo, The theoretical value of oil 
fuel is about 21,000 thermal units against an average for coal of 
about 14,500, but it is with the practical value that we have to 
deal, and in practice 1 1b, of oil fuel is found to equal 2 1b. of coal. 
With a coal fire, not only are the intervals of firing, with the con- 
sequent opening and closing of the fire-door, &c., detrimental to 
economy, but the “green fire” freshly ap on must burn through 
before good combustion ensues, whilst the slow distillation of fresh 
coal absorbs heat from the incandescent base, which heat is wasted 
as the gases pass through the tubes unconsumed, with the result 
of coating the interior of the tubes with a deposit of soot. é 

A still greater economy arises from the ease with which an oil 
fire can be regulated to meet varying requirements, avoiding the 
waste of steam which occurs with a coal fire at every temporary 
reduction in the demand for power. We append results furnished 


| tous by Mr. Holden from the continuous running of four express 


locomotives of identical build on the Great Eastern Railway for 
eight weeks, during which tire the fuel used—liquid and solid— 
was accurately weighed and measured, and the engines worked 
the same trains in turs. On two of these engines petroleum 
residue—Astatki—and coal have been burnt in conjunction on 
Mr. Holden’s system ; on the remaining two coal only as usual, 
The following are relative values of oil fuel and coal deduced 
from the results obtained in running four express locomotives of 
same class for eight weeks from November 18th, 1894, to January 
12th, 1895 :— 
Class of Engine: Standard Four-coupled Express ; cylinders, 18in, 
by 24in ; drivers, 7ft. diameter. 


| 
Two liquid fuel | 
burners. | 





Lbs, of oil replaced | 


Consumption, | 
i Ib. of coal. 


a | 
Ez Ib., per mile. | 
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Fourteen days 
ending. 
| Miles run. 
Consump- 
tion, 
| Vaiue of oil com 
pared with coal. 


in forcing air and gas into the cylinder in the case of engines which 
have an explosion at every stroke. In the case of the scavenger 
diagram, if the curve ¢ m 7 0 is really produced as Messrs, Cross|g 

Brothers suppose, we have to add the area A em no, and deduct the 
areas Aom eand B'cd mB. Inaccordance with the diagram, there 

is not for a short interval from the point B! any change of pressure 

If, therefore, the line B B! represents the pressure at the opening 
of the exhaust, the exhaust port cannot have been opened till after 
tke commencement of the exhaust stroke. We have next a sudden 
drop down to the atmospheric line, and a rise to a maximum about 
the middle of the stroke. Since the actual pressure in the interval 
can never have fallen below this maximum, the dip must be due to 
the sudden release of the pressure on the spring by the opening of 
the exhaust port. Beyond ¢, the point of maximum pressure, we 
have again another dip below the atmospheric line. This sudden dip 
can only be due to the opening of the inlet air valve. Previously 
to this the whole of the exhaust gas had to be forced through 60ft, 
of pipe, subsequently it had only to be forced through the inlet 
air valve. That this sudden drop in the pressure is due to the 
opening of the air valve is proved by the line of pressure o 1» at 
the commencement of the return stroke being above the ling 
onm. If the lowest pressure reached during the exhaust stroke 
were due to the momentum of the exhaust gas in the 60ft. pipe, a 
still lower pressure would have been reached at the commence- 
ment of the return stroke, because the vacuum is increased by the 
motion of the piston. If Messrs. Crossley and Co. will keep the 
inlet air valve closed during the whole of the exhaust stroke, they 
will find the curve of pressures from the point d to the end of the 
stroke never falls below the atmospheric line. Not the least 
curious feature in the diagram is the form of the curve during the 
inlet stroke from the point « to the point B after the exhaust port 
has been closed. The case is now on all fours with that of an 
ordinary Otto engine, in which the amount of vacuum varies with 
the speed of the piston, so that the lowest pressure is reached at 
midstroke, and the rise in pressure from midstroke to B is con- 
tinuous. In the diagram the lowest pressure appears to be reached 
between midstroke and the point B, at which there is a sudden 
rise. What can be the meaning of the horizontal waves in the 
curve of compression at the point «’ It seems clear that the 
diagram rezords the vagaries of the weak spring, not the variations 
of pressure in the cylinder. 

Messrs, Crossley and Co., however, stand on solid ground when 
they rest their claims to increased efficiency on the results of the 
test by metre and brake, All they have to do to establish their 
position is to convince buyers that they can get one brake horse- 
power per 16} cubic feet of gas per hour. It does not matter what 
may be the true explanation of the increase, ONLOOKER, 

February 5th, 


Sir,—The reply of “ Bibcock” and Messrs. Crossley Bros, to 
‘* Onlooker’s” letter still leaves the question of how the reduction 
in the consumption is effected, where it was. To begin with, it 
must be granted that this economy does exist in Messrs. Crossley's 
development of the ‘‘Otto” engine. ‘Onlooker’s” chain of 
g would no doubt be correct had his premises, or rather 
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TAITE AND CARLTON, 
63, Queen Victoria-street, London, E C., 

February 8th. 


EXHAUST FROM GAS ENGINES. 


Str,—Messrs, Crossley and Co, have anticipated your corre- 
spondent’s suggestion to take a di m of the exhaust and 
charging strokes of the scavenger engine with a weak spring. I 
fully expected that the reply to my letter would be in the shape 
of a gas engine diagram, but certainly not one taken with a weak 
spring. As they must have had a diagram of the compression and 
expansion strokes taken at the same time, I think they ought to 
have shown the whole diagram, not a part, so that your readers 
might have seen the effect of the use of the weak spring through- 
out the whole cycle. Practical engineers elsewhere than at Man- 
chester know that the sudden application of a load to springs 
causes them to compress and elongate to a much greater extent 
than would be caused by the application of the same load gradu- 
ally applied. Every butcher knows that however lightly he may 
place his joint in the scale of the spring balance, he has either to 
wait until the oscillations of the spring cease or guess at the 
weight. ‘‘Bibcock” is wrong in asserting that anything can be 
proved by mathematics. Only one of two things can be proved, 
either the truth or the errors of the mathematician. The errors 
may be of two kinds, either errors in mere analysis—which your 
correspondence columns prove to be nowadays of frequent occur- 
rence—or errors in the assumptions on which all applied mathe- 
matical investigations necessarily rest. The assumptions on which 
the equations given in my last letter rest do not represent even 
approximately the actual facts of the case, but they do give a fair 
equivalent of the actual facts. If anyone feels inclined to chal- 
lenge the correctness of this statement, I am quite ready to take 
up the challenge. 

Now it can be proved that a load suddenly but quietly applied 
without impulse to a spring causes it to extend or contract to 
double the extent which would be caused by the gradual appiica- 
tion of the load. The sudden application of a load, the gradual 
of which would cause 2 contraction of jin. in a strong spring and 
lin. in a weak spring, would cause a contraction of }in. in the 
former and 2in. in the latter. For this reason no reliance can bs 
placed on the indicator diagrams of gas engines subject to explosive 
pressures, There must in the original diagram—to which Messrs, 
Crossley and Co,’s diagram refers—have been a great deal of see- 
saw work at the opening of both the exhaust port and the inlet air 
port. It is impossible thoroughly to criticise the diagram without 
the following additional data—viz , the length of the stroke of the 
gas engine, the diameters of the piston and the exhaust pipe, and 
the points over which the valves are opened and closed ; buta great 
deal of useful information may be gained by an examination of the 
diagram without a knowledge of these data. If through the two 
horizontal lines we draw the vertical lines A! A, B! B, touching the 
diagrams at the extreme ends, the lines A A), B B! must each be 
equal to the length of the stroke. A B clearly represents the 
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atmospheric line, and as nothing is said abont the meaning of 
A! B! I can only conclude that it represents the final pressure on 
the opening of the exhaust port. In order to arrive at the true 
indicated horse-power of ordinary gas engines working with the 
Otto cycle it is necessary to deduct from the area enclosed between 
the curves of compression and expansion the area between the 
curves marked on the diagram during the exhaust and receiving 
strokes, because this area represents work done in the cylinder by 








the energy of the fly-wheel, This corresponds with the work done 


assumptions, been so, Let us examine them. ‘So long as the 
exhaust gas retains its temperature the velocity will be the same 
at every point in the column of moving gas.” Immediately the 
exhaust valve is opened the temperature rapidly falls, and, 
whether the temperature fell or not—‘‘ Onlooker’”’ forgets the 
elasticity of the fluid we are dealing with—the velocity could never 
be thesame. The charge, on passing the exhaust valve, begins to 
compress the gases i diately in front inst the inertia of the 
column beyond, and this compressed area rapidly up the 
tube until the whole column is in motion. The next assumption 
of ‘‘ Oalooker’s” is manifestly incorrect, and the equations upon 
it equally so, ‘‘Onlooker” bases his equation upon a column of 
carbonic acid gas at 300 deg. Fah. being equal in weight to a 
colamn of air at 60deg. Fah. of the same height. Now what can 
this have to do with it’ Firstly, a very large proportion of the 
exhaust gases is steam ; and secondly, the volume of carbonic acid 
gas contained in the exhaust is continually cooling and condensing, 
and while it may, on leaving the exhaust, be 400 deg. Fah., on 
reaching the end of a 50ft. pipe it may be 100deg. or less. The 
larger the engine the higher the temperature of the gases issuing 
from the end of the exhaust pipe. Nevertheless, although ‘‘ On- 
looker’s” premises have so little foundation, I quite agree with 
him in his conclusion, i.e., that the ‘‘sucking up the chimney 
of some of the gases of combustion left in the cylinder at the 
end of the stroke” is not caused by the momentum of the moving 
column of gases. The products of combustion, in passing through 
a length of pipe after leaving the exhaust valve, cool so rapidly 
that immediately following the first outward rusb of gases at the 
end of an exhaust pipe of moderate length, say 20ft. to 30ft., there 
is an inrush of air owing to the cooling and contraction of the pro- 
ducts in the pipe. Anybody can test the truth of this himself by 
holding a lighted piece of paper or candle near the end of an 
exhaust pipe and watch the flame streak in immediately following 
the outward puff of the exhaust. Messrs. Crossley Bros, obtain 
the full benefit of this cooling by delaying the opening of the 
exhaust valve in their engine, Of course this nou a air-—the 
centre of cooling being at the middle of the exhaust pipe—will take 
place at the other ends, i.e, through the cylinder, if it be per- 
mitted. 

In the winter of 1888 I had a four-stroke cycle engine running 
and working satisfactorily with all the products cleared out in this 
way and with the exhaust valve opening at the stroke end. 
Indeed, since that time I have frequently disregarded in adjusting 
an engine the usually accepted rule, as to the time of closing the 
exhaust valve in the four-stroke cycle engine, and frequently with 
benefit to the brake power. 

I must confess, however, that the engine referred to, upon which 
I spent much time in November and December, 1888, and January, 
1889, gave no better results as to consumption than the ordinarily 
adjusted Otto, and not so good a result as the engine I subsequently 
manufactured. These experiments led me to a more ambitious 
attempt in the following month, viz., the using this cooling process 
to do practically the whole work of suction, a description of which 
will be found by anyone interested in this subject in patent specifi- 
cation 3972, March 6th, 1889. This engine worked fairly well, but 
was less reliable than the four-stroke cycle, and I ultimately aban- 
doned it, Nevertheless it was a beautiful experiment, one of those 
theoretically, ideally perfect things that practice could not be per- 
suaded to endorse, though some day it may, and Mr, Atkinson’s 
success is a step in that direction. J. D, Roovs, 

February 3rd. 





LOCOMOTIVES AND TRAINS. 


Sir,—I dare say the following particulars will be interesting to 
those who are disposed to question the capabilities of the modern 
locomotive. The Railway Engineer for January last, says in 
reference to the Jeanie Deans compound, London and North- 
Western Railway :— 

‘*In October, 1891, we stated that her average consumption for 
51,916 train miles was 31°91b., including 1:21b. per mile for 
raising steam. The train worked was the 2 p.m. ex Euston, and 
the average weight of it would be then about 230 tons, and the 
train is timed at 52'5 miles per hour on the down journey, and 
51°6 miles per hour on the up. The Jeanie Deans has continued to 
work this train, though since the corridor carriages have been put 
on, the weight of the loaded i has gone up to about 277 
tons, while the speed has remained the same, and the consumption 
has not appreciably altered. We know of no other engine in the 
world which has done such good work, but it is only just to observe 
that the other engines—the Greater Britains—have never had the 
chance. The Greater Britain class have larger boilers, and are 
more economical than the Jeanie Deans class.” 





I have frequently seen this train at Tamworth, or Lichfield, 
Stafford, and Crewe, and it has always been up to the minute ; 
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and on one occasion it had on twelve corridor coaches, so that the 
total moving weight must have been from 350 to 380 tons, with 
only Jeanie Deans on, This could not possibly have been worked 
py the ordinary coupled Precedent class of engines, unaided. 

“Tae following particulars of a run with this train from Crewe to 
penrith in October, 1893, may be interesting as showing some 
good work. The 51 miles from Crewe to Preston were done in 
£3 minutes—65 allowed—including two bad slacks up a bank of 
in 105. After Preston we still had ten corridor coaches and no 
pilot. Some time was lost here by station work. 


Miles, Chains. 


. Preston .. .. .. dep. 6.47 p.m. 10 minutes late. 
{ él .. Barton .. .. .. pass 6.55pm \ Uniform speed 
h m 8 of 69 miles per 


15 30 hour. 

17 25 

22 £0 

25 25| Average speed 


20 52 .. Bolton-le-Sands ..  ,, 
a 66 Carnforth .. .. 4, 
ri 41 Burton and Holme _,, 
y 58 Milnthorpe .. ..  ,, 


be Beet Bet eet et ee 


; 45 .. Oxenholme .. .. 4; $2 30> 41°7 miles per 
M4 10 .. GRBYTICR ss cc ss “# 44 20 hour. 
oe. ere 51 £0 
40 .. Shap Summit a» © £8) 
Y WO. cs. Ss ae) ee » $$ 5 40) Speed 70 miles 
7 22 .. C.ifton 8 12 15f per hour, 


j 17 3. Penrith :. 2. 2. stop 8 16 15 10} min late. 
The last mile up Shap was at the rate of £6 miles per hour. 

The average speed from Preston to Penrith was 484 miles an 
hour, or according to booked running time. The engine was the 
(aelic, sister engine to the Jeanie Deans. I do not know much of 
what modern engines are doing on other lines, but I am sure these 
must be a cause of satisfaction to the locomotive department on 
the London and North-Western Railway. SyDNEY SHEDDEN. 

5, Balvidere-road, Walsall, February 11th, 





Sir,—I venture to doubt whether the re-timing of the Midland 
express is due to the correspondence in your paper, as Mr. 
Stretton suggests. The more natural explanation is that the train 
has now a conditional stop at Luton for Glasgow passengers, and 
is therefore allowed three minutes longer. So again, if the 3 p.m. 
is to stop everyday now at Welliogborough, instead of on Mondays 
only as formerly, it is natural to give the train an extra minute 
or so for the run. A. WaArBurton, 

E.stbourne, February 11th, 





THEORY OF THE STEAM ENGINE. 

Sir,—-I am astonished that Mr. Cross has found my letter in 
your issue of February Ist so difficult, 1am of opinion that most 
of his difficulties are subjective. He is somewhat unreasonable in 
having doubts about my results because he cannot find the subject 
developed in Rankine, Clerk-Maxwell, or Clausius, as his expressed 
reason for applying to me for explanations was that he could not 
find any in the works of these writers. As far as I am aware, the 
subject has not been developed before, but not being widely read 
in articles and letters in periodicals, I will not be positive. Per- 
haps some other correspondent can tell if I am right in my con- 
jecture. Butin any case itis all newto me. I have built it up 
entirely from data given in tables at the end of Cotterill’s ‘‘ Steam 
Eagine considered as a Heat Eagine.” These data were given by 
Regaault as the results of his very brilliant and exhaustive series 
of experiments on steam. I found Cotterill’s statement of these 
results more suitable for my purposes than those in other works, 
Mr. Cross and others who rae my letter can see for themselves if 
I have made a logical use of these data. If so, Regnault is at 
fault if the conclusions I have derived from them are not true. 

Taking up Mr. Cross’s difficulties in detail. First, his difficulty 
about the two varieties of latent heat not having been mentioned in 
the books spoken of. He will find a distinct statement on the 
matter in Clausius, $6, page 27, Browne’s translation. He will 
also find a very definite statement on the subject on page 91 of 
Peabody's ‘‘ Thermodynamics of the Steam Kogine.” But apart 
from these Mr. Cross can see for himself that there are two resist- 
ances oppoged to the separation of the molecules of water while 
charging into steam, namely, an internal resistance due to the 
attractions of the molecules on each other, and an external resist- 
ance opposed by external matter to the expansion of the water into 
steam. Surely Mr. Cross did not suppose that I was ignorant of 
the fact that what is called latent heat is not heat at all’ If not, 
why his long disquisition on this subject’ Also what does he 
mean by saying that ‘‘there is no such thing as ‘latent’ heat ’” 
A'so what does Mr. Cross mean by saying that I ignore this 
theory—what theory ‘—altcgether and give nothing in its place’ 
A3 regards Mr. Cross’s second difficulty, can he not see that the 
two forms of energy possessed by the steam are mutually con- 
vertible—that is, sensible heat—which is heat—can become latent 
heat—which is not heat, but some other form of molecular energy— 
under suitable circumstances, and that latent heat can become 
sensible when these circumstances are reversed / 

In his third difficulty he makes a quotation from my letter, and 
seems to try to twist my words from their natural meaning by 
taking them apart from the context. He also draws an inference 
feom them which cannot be legitimately drawn from them, namely, 
that sensible heat and temperature are two quite different things. 
I do, however, assert the truth of this statement now, although I 
deny it to be deducible in a straightforward way from my words 
quoted by Mr, Cross, To prove the truth of this statement it is 
only necessary to state a simple fact, namely, that 1 B.T.U. added 
to a pound of water will raise its temperature 1 deg. Fab., but if 
added to 21lb, of water it will raise the temperature only 4 deg. 
Fah, The words quoted taken with the context say that while a 
pound of saturated steam of temperature *358 deg. Fah. is chang- 
ing to a pound of saturated steam of temperature ‘359 deg. Fah. 
it acquires 1 B,T.U. of sensible heat, and at the same time loses 
‘695 B.T.U, of latent heat, which is only approximately true, as I 
have pointed out in my last letter, where I have said that the 
1B T.U, of sensible heat gained should, to be quite accurate, be 
1-037 B.T. U., and the 695 B.T.U. of latent heat lost should be 
‘732 B.T.U, These tables at the end of Cotterill will show Mr. 
Cross that the latent heat of saturated steam at 358 deg. C. is 
860°748 B.T.U., while that of a pound of saturated steam at 
359 deg. Fah. is 860°016 B.T.U.; so that a pound of saturated 
steam in passing from 358deg. Fab. to 359 deg, Fab., still satu- 
rated, loses ‘732 B.T.U. of latent heat. These numbers are all 
total latent heats, including internal and external latent beats, 

Mr. Cross’s fourth difficulty shows that he has not studied my 
letter with sufficient care. It is not true, and I have not in my 
letter said so, that the sensible heat gained by a pound of satu- 
rated steam at 358 deg. Fab. in changing to a pound of saturated 
steam at 359 deg. Fah. is dynamically equivalent to the work 
which must be done in compressing it. What I have said is that 
the work of compression generates directly in the steam ‘942 
B.T.U, of sensible heat, and indirectly it causes the steam to 
acquire ‘733 B.T.U. of sensible heat at the expense of its internal 
latent heat, by causing its molecules to go closer together, while at 
the same time ‘675 B.T.U. of sensible heat must be drawn off 
from the steam to keep it saturated. Otherwise it would become 
supersaturated. Of course, the numbers ‘733 and ‘675 should be 
*676 and °581, as I have said in my last letter. 

Mr. Cross next goes on to talk of steam under constant pressure, 
saying that he understands ‘305 B.T.U to be its specific heat in 
— circumstances, But ‘238 is well-known to be the correct 
value, : 

Lastly, Mr, Cross says that I take no account of the fact that 
steam when compressed over water begins to liquefy when com- 
pressed to a certain point. I would remind Mr. Cross that I have 
all through been dealing with a pound of dry saturated steam. 

If Mr. Cross really desires more information, I shall be glad to 
answer one definite question at a time. But if his object is to 
lead me into wars of words, “ I’ll none of it.” 

My next letter shall be an attempt to answer Mr. Cross’ diffi- 





culties expressed in his “finally.” I hope, therefore, that Mr, 
Cross will abstain from proposing more difficulties till the said letter 
a 


pears. 
26, Smith-street, Hillhead, Glasgow, PETER ALEXANDER. 


February 11th. 


KINETIC THEORY OF GASES—AVERAGE TIME OF IMPACTS, 

Sir,—The following is another method, to that already given, 
by which the time of direct impact of an elastic sphere against 
a fixed plane can be found :— 

The pressure against unit surface of a fixed plane by the impact 
of elastic spheres is given by the equation » = 4p, and this may 
be written 

pa tmnw . . 2 « «© © & (1) 
where p is the pressure, m the mass of each sphere, x their number 
in unit volume, and « their mean velocity normal to the plane. 

Again, the pressure against unit surface of a fixed plane must 
obviously be due to the actual number pressing against it at any 
instant. Let this number equal /, then 
_kmu 
=. 
in which equation p, m, and u bave the same values as in (1), and ¢ 
is half the time of impact, or the time in which the momentum 
mu is destroyed. Combining (1) and (2) we get 


hae. regi isc 
nu 
Now, ¢« being the number of epberes in contact with unit surface 
of the plane at any instant, is obviously the number in a lamina of 
unit area and thickness d the diameter of a sphere. But in unit 


volume there will be 1 


P ea jets (2) 


such laminze, and each of thege will con- 


tain / spheres. Hence, the total number of spheres in unit 
volume will be ; =n, and therefore = nd, Substituting in (3) 
a 
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u 
where ¢ is half the time of impact. Putting 2¢ = T the total 
time of impact— 
_ 44 . 
T= ee: ce Sei - (5) 
u“ 
Owing to my having inadvertently made use of the expression 
=" 7 “for the pressure against the ‘r/ole surface of the 


nm in finding the time of impact, in my 


p'ane, instead of p = 
letter of December 7th, the resu]t obtained therein is incorrect ; 
but by making the correction indicated it will be found to agree 
with the above equation. ; 

Equation (5) gives the time of direct impact against a fixed 

lane, and since an impact of this nature is equivalent to a direct 
impact between two spheres moving with equal velocities in oppo- 
site directions, the time of direct impact between two equal 
spheres will be given by the equation 
4d 
T= ; a a oe ae 
}(u—r)’ , 
where » and v are the velocities of the spheres, « being positive or 
negative according to its direction relative to wv. 

The above equation also gives the time of oblique impact between 
two spheres, » and + in this case being the resolved velocity of the 
spheres in the line joining their centres at the moment of impact, 
provided that the other components of the velocities do not 
separate the spheres before the time of impact due to compression 
and restitution is completed. From this last consideration it is 
obvious that for any particular value of (~ — v) in (6) that equation 
only gives the maximum time of impact, and the actual time may 
be anything between this maximum value and zero, the mean time 
, = @ | To find the average time of impact 
4(u —- v) u-@ 
it is now only necessary to find the mean value of (u ~*). For 
this purpose we may suppose the whole of the spheres within the 
volume considered to be moving in every direction with their 
mean velocity ~. In this case the maximum value of (uv — 7) in 
equation (6) becomes 27, and it can have every possible value 
between this and zero, hence its mean value will bev. Substitu- 
ting this value of (v — 7) in (6) and putting T for the averege 
time we have— 


being 4 x 


Bx4d 
bs 


- a el : « 8) 

This value for the average time of impact makes the probability 
of three or more spheres colliding simultaneously to be so great— 
when the numbers of the spheres in unit volume and their dia- 
meters are approximately the same, as is supposed to be the case 
with gases such as oxygen, for example, at standard pressure and 
temperature—that it seems to me absolutely necessary to take it 
into consideration in the study of the dynamical foundations of 
thermodynamics. 

The probability of a third — impinging against two in 
collision will be given by the ratio of the average time 
of impact to half the average time of free path. It will 
be to half the time of the latter, because two spheres occupy 
twice the volume of a single one. The average time of 


TY aa 


contact, as we have just seen, is 4 : and in my letter 
1 
4nvd?- 
Hence the probability is given by the ratio 32 x d*. In the above- 
mentioned letter—page 7—the value of d? for oxygen was found to 
is “< 
be probably — ; this would make the above ratio about; 5 ie 
7 
In other words, we may expect on the average that in every 
thousand collisions there will be seventy-two occasions in which 
three or more spheres will be in simultaneous collision. The value 
of nin the above calculation is taken at 3 x 10°", 
8, Norfolk-equare, London, W., C. E. Basevi. 
February Ist. 


of January 4th, the time of free path was found to be 





LABOUR AND LUXURIES. 


Sir,—As I was about to allege an insufficient acquaintance 
among financiers with the pages of THE ENGINEER to be an 
important cause for the at present accentuated dissociation of 
labour and luxury, I suppose I ought to consider the appearance of 
letters from such a centre as ‘‘Capel Court” a hopeful sign. But 
the supposition that the crisis in the United States conflicts with 
my argument, does not suggest that the proverbially short views 
and shorter outlook of the Stock Exchange have yet been ex- 
changed for the wider outlook of THE ENGINEER. For if gold 
alone could maintain the credit of any country, that country 
assuredly isthe United States, the largest producer of gold in the 
world. The way in which the Government sets itself to dissipate 
tbe surplus in the treasury and defy all dictates of sound finance, 
is no doubt instructive, but is a little beside the present question, 
after we have noticed that the remitting depression there is a cause 
of depression here, obvious even to those who, at the outset, w 
us to follow their specious example. I venture to suggest that 
Newfoundland would have served ‘‘ Capel Court’s” purpose better, 





for at all events the retort is less obvious, the facts are less patent. 

My main quarrel with ‘‘Y, X.” has been that he gets his 
problems into an impracticable form. He presents us with some- 
thing resembling the old “‘ wages fund” theory, which it is now 
agreed leads nowhere, with the added fallacy that whereas the 
fund was taken to consist of consumable articles, he apparently 
limits it to money, with the result—common in American politics 
—that depression is ascribed to a shortness in the circulation, and 
a remedy sought in an ——— currency—c/. Jevons’ ‘“‘ Money,’ 
page 334, The question how best to spend £100,000,000 additiona 
gold is simply unanswerable, and to my mind meaningless; but a 
very slight study of economic history will show that it could not 
be got into circulation in the country unless there was an enormous 
and worldwide fall in the value of gold. 

The real problem is, not that of spending gold, but of directing 
to the best advantage the productive forces of the country; that 
is to say, of employing its labour so as to produce the most ample 
return. A wide omnisciencc not being among the attributes of 
humanity, it is likely that eny approximation to this ideal can only 
be made by each in his sphere attending to his share of the work— 
minding his own business, in fact ; but the share of the honest 
and capable engineer in the business is no small one, and I 
imagine that he will not set about to provide employment or to 
circulate cash, but to accomplish more desirable work, or to put 
on the market some commodity with the least expenditure of 
labour and money. Surely this is a distinction with a difference, 
intelligible to plain businees people, apart from our logical mad- 
man digging pits to fill up again, and the Lancashire masons 
tooling over again the quarry wrought steps. Yet, I still opine 
that an engineer is economically to be preferred to a robber 
baron, however inferior the engineer may bein point of picturesque- 
ness or generosity, that is zesthetically or ethically. 

But for the present it is clear that it is not lack of gold or goods 
that depresses us, but want of confidence in our industrial leaders, 
and I venture to think that we shall do better by discussing what 
engineers can do to restore and maintain the courage of investors 
than by debating the casuistical line which divides luxuries from 
necessities, and at which proper, prudent, thrift passes into de- 
pressing niggardliness, W.A.S. B 

London, February 6th. 


Sir,—Certainly mere change of ownership in land makes no 
difference to the burden borne by industry. The evil is in the 
burden itself, amounting in this country alone, according to the 
careful calculations of Mr. Thomas G, Shearman, to considerably 
over £200,000,000 a year, of which probably one-fourth is re- 
invested in further tribute rights. If land were limited in quan- 
tity, that would not prevent an unlimited amount of capital being 
invested in it, though the ultimate effect, after squeezing from 
industry the utmost amount it could be made to pay, would, of 
course, be to reduce the rate of interest on such investments, a 
result which is indeed being slowly brought about through the 
increasing difficulty found by capitalists in discovering landed pro- 
perties worth buying. But practically land is unlimited in 
quantity, as the area of the earth’s surface privately owned—by 
non-workers—is still small ; and as new countries are thrown open 
to exploitation, and population increases in old countries, further 
enormous outiets for accumulated savings are provided. The 
rapidly augmenting effectiveness of labour through new inventions, 
and the spread of machinery all over the world, also increases the 
tribute-yielding value of land and the amount of capital it can 
absorb, Money is very far from being limited in quantity, and 
increases as a rule in proportion to the amount of wealth it repre- 
sents, though, in consequence of its artificial limitation by the 
amount of gold in the banks, this proportion is not so exact or 
elastic as it would be under a more scientific currency. It is only 
land where population has decreased, for the most part in agri- 
cultural districts, that has fallen in value, the rise of values in 
flourishing cities being phenomenal. 

I did not use the term ‘‘ locking up money.” The objection to 
private property in land is that it enables those who possess it to 
levy tribute on industry without rendering any equivalent, since 
the land would be there, and would be just as useful, if landowners 
had no existence. But the evil resulting from land ownersbip is 
not measured merely by the actual rent paid, since, as Mr. Fiiir- 
echeim has clearly shown in his book, ‘‘ Rent, Interest, and Wages,” 
it is through the possibility of investing money in land, which is 
not subject to decay, and which increases in value with growth of 
population, that other capital is enabled to draw interest. Other- 
wise it would rather be subject to decrement proportionate to the 
average depreciation of all forms of true capital, i.¢., that which 
is the product of human effort ; and industry, whether devoted to 
the production of necessaries or luxuries, would obtain its full 
reward. EvactsTes A, PHIPSON, 

February 5th. 





ICE AND WATER PIPES, 


Sm,— Re your correspondent ‘‘Jack Frost’s” inquiry headed 
‘*Tee and Water Pipes,” permit me to suggest the following expla- 
nation. A pipe being circular is at its greatest capacity, and can- 
not increase in area with expansion ; consequently it must surrender 
to any increase in pressure due to ice, causing fracture in its weakest 
point in the part containing the ice. If only pipes were made 
elliptical in section instead of circular, the possibility of fracture 
due to expansion would be greatly diminished, as an ellipse is not 
at its greatest capacity until it becomes circular. 

Regent's Park, February 9th. CHARLES L, WILKIN. 


? 





Sir,—In answer to your correspondent, ‘‘ Jack Frost,” my own 
conclusion, based on a large number of observations, is that a pipe 
bursts because one part of the pipe is probably more exposed than 
another. The first point A freezes, then another point B, probably 
a foot or more distant from A, becomes frozen. Now we have two 
ice plugs in the pipe, with water between them. This, in freezing, 
tries to expand, and cannot force the two plugs outwards, and as 
expand it must, the pipe or fitting gives out at the weakest part 
between the plug of ice. S. M.S. 

Winchmore Hill, N., February 11th. 


(For continuation of Letters see page 146) 








THE ANNUAL DINNER OF THE BIRMINGHAM ASSOCIATION OF 
MECHANICAL ENGINEERS was held on Saturday evening last at the 
Grand Hotel, Birmingham. The Mayor presided and the 
attendance was large. 


THE CivIL AND MECHANICAL ENGINEERS’ SocteTy.—At the 
ordinary meeting of the Civil and Mechanical Engineers’ Society, 
held cn Thursday week, Mr. W. M. Binny read a paper on 
‘© Epgine-room Practice at Sea.” He first gave a description of 
the chief engineer's duties and those of the second, third, and 
fourth engineers, both at sea and in port. The type of engines 
met with, the steam pressure used, and the most economical 
rates of speed were next gone into, and the advantages and dis- 
advantages of the cylindrical multitubular boilers and the water- 
tube boilers were alluded to. The troubles arising from the oil 
from the cylinders getting into the boilers was particularly men- 
tioned, and various methods that are adopted to prevent this. 
The author then pointed out the importance of having fittings 
for the boilers that are carefully and substantially made, Mention 
was made of some of the parts of the main engines that give 
trouble atsea, and methods of overcoming them. The amount of 
spare gear and duplicate parts of the machinery that are carried 
by vessels having been briefly described, and an instance given of 
how engineers manage when a part of the machinery breaks of 
which they have not a duplicate, the paper was brought to a close 
after enumerating some of the packings now used, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.’ 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe EnNGineEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


J.B J.—Yes, The fans would have a lifting tendency. 
E. W. W.—The arrangement shown in your sketch will give you a very good 
draught. Whether the draught will be sufficient for your purpose it is, of 


course, impossible to say. That depends on the size of the boiler and the 
actual, not nominal, power you require. 

W.8.—/t is quite impossible to give you any rule for the brake straps of 
cranes, because the coefiicient of friction varies continuously with the condi- 
tions of the surfaces, and that depends in turn on the attendant; on the dust 
a the air, de de. It will not he safe to reckon on a coefficient of friction 
of more than ‘1, and you ought to proportion the brake wheel and strap 
accordingly. 

E. 8. (Lewisham).— The ov iginal design of the Magnificent, as set forth in 
the parliamentary paper, has been modified. Both pairs of quns, JSorward 
and aft, are now to be at the same height above the water-line, viz , 27/t. to 
centre of metal. or i ft. higher than the hoyal Sovereign. Our engraving on 
page 8 is correct. That on page 5 shows the original arrangement. The 
disposition of the Gin quick-fire guns is to be as represented upon the draw- 
ing on page 8 of Tae Exoinexr of January 4th, viz., eight on the main 
deck—or Jour on each bioadside—and the other four at the corners of the 
upper deck battery, making twelve altogether. . 





BRICK KILNS. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly tell me which is the most 
spproved form of brick kiln now in use, and the cost of erection to burn, 
ray, €0,000 yer week? Also the makers of the best brick-making 
machioe. &. & 

Hunstanton, February 11th. 
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MEETINGS NEXT WEEK. 


a Tae Institution or Oivit ENoINEERS.—Tuesday, February 19th, at 
: Pm. Paper: “ Plant for the Extraction of Gold by the Cyanide Pro- 
cess,” by Mr. Charles Butters and Mr. Edgar Smart, Assoc. M. Inst. C.E. 
hriday, February 22nd, at 8 pm. Students’ Meeting. Paper: “Caissons 
= Gates for Closing Lock and Dock Entrances,” by Mr. William G. 

ales. Stud. Inst CK. Mr. L. F. Vernon- Harcourt, M.A., M. Inst. C.E., 
wil take the chair. 





CLEVELAND IsstTiITUTION OF ENGINEERS.—Monday, February 18th, at 
7.30 p.m., in the Ball of the Literary and Philosophical Society, Corpo- 
ration-road, Middlesbrough. Paper: ‘‘On American Rail and Tram- 
ways,” by Mr. Jeremiah Head, M.IC.E. Discussion. 

Tae IwstirvTion oF ELecrricaL Exorsgers.—Thursday, February 


2ist, at 8 p.m. Paper: ‘* Propagation of Magnetism in Iron,” by Dr. 
John Hopkinson, M.A., F.R8., Past-President. Ilustrated by experi- 
ment 


METEOROLOGICAL Soctety — Wednesday, February 20th, at 7.20 pm., 
at the Institution of Civil Engineers, 25, Great George-street, Westmin- 
ster. Papers: “Report on the Phenological Observations for 1894,” by 
Edward Mawley. F.R. Met. Soc’ “The Thunderstorm and Squall of 
January 28rd, 1895,” by William Marriott, F.R. Met. Soc. ‘On some 
Gradual Weather Changes in Certain Months at Greenwich and Geneva,” 
by Alexander B. MacDowall, M.A, F.R. Met. Scc. 

Society or Arts.—Monday, February 18th, at 4 p.m. Cantor Lectures: 
‘* Means for Verifying Ancient Embroideries and Laces,” by Alan 8. Cole. 
Tuesday, February 19th, at 8 pm. Foreign and Colonial Section. 
Paper: ‘' Paraguay,” by A. F. Baillie, Consul in London for Paraguay. 
Lieut.-General Sir Andrew Clarke, G.C.M.G.,C.B. will preside Wed- 
nesday. February 20th, at 8pm. Paper: “ Rule of the Road at Sea,” by 
Admiral P. H. Colomb. 
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PRIMING, AND GOVERNING ENGINES. 


At the meeting of the Institution of Mechanical Engi- 
neers last week two papers were read and discussed. 
The first was by Professor Unwin, on ‘“‘The Deter- 
mination of Wetness of Steam,” and the second by Captain 
Sankey, on “Governing Steam Engines by Throttling 
and by Expansion.’ Professor Unwin added little or 
nothing to his British Association report, which was repro- 
duced in our impressions for Aug. 24th, and Sept. 7th, 1894. 
It is, therefore, unnecessary to publish in our pages the 
paper he read last Thursday week. In the discussion 
which followed many speakers took part without 
elucidating an obscure subject to any extent. ~Nothing 
has been proved except that it seems to be next to 
impossible to measure, we will not say with any accuracy, 
but with any certainty, the percentage of water in any 
sample of steam. Itis not a matter of much difficulty 
to ascertain the proportion of water present by the tub 
method, for example; but no one can be sure that the 
steam passed into the tub fairly represents the quality 
of all the steam leaving the boiler. It may perhaps be 
said that the best plan is to trust to the indications of the 
steam separator, a suitable allowance being made for loss 
by radiation through the lagged or otherwise clothed 
steam pipes. If, for example, a salt test result 
represents one per cent. priming while the separator 
close to the engine collects 14 per cent. of the feed-water, 
the steam pipe not being very long, and very carefully 
clothed with asbestos, then it may be taken as settled 
that the salt test is worthless. The old question of the 
specific heat of steam turned up again. It begins to 
appear that no one knows what it is. According to one 
view, urged by Mr. Cross in our correspondence columns, 
it is 305. Professor Unwin takes it at 0°48. Mr. Mac- 
Farlane Gray cannot quite make up his mind as to what 
it is. Professor Alexander and Mr. Donaldson tell us 
that it is equal to that of water. It does not help 
matters much that all deal with steam under different 
conditions of temperature and pressure and behaviour 
while being heated, so long as they suffer us to remain 
in doubt as to what are the conditions presupposed to 
exist. Again, Professor Unwin tells us that it is impos- 
sible to measure the temperature of superheated steam, 
a statement which we take it for granted implies that 
the difficulty lies not with the thermometer, but in tell- 
ing whether the steam is really superheated or not. 
If we were quite certain that any isolated volume of 
steam was really quite dry to begin with, it would be 
easy enough to determine its temperature of superheat ; 
but if the steam contains any moisture at first, this will 
first be converted into steam, with a rise in temperature 
and pressure, although the steam has not yet attained the 
condition of a gas. To sum up, the principal value of 
Professor Unwin's paper lay in the fact that it teaches us 
not to accept any statements concerning the dryness or 
wetness of steam without extreme caution. So far no 
quite satisfactory method of ascertaining the dryness 
factor has been devised, and of the various methods in 
use not one can be regarded as uniformly trustworthy. 

Captain Sankey’s paper is a very clever treatise on a 
subject badly taught and ill-comprehended. To the pro- 
fessor of engineering the be-all and end-all of a governor 
is to maintain as constant a speed of the engine as pos- 
sible. But Captain Sankey shows that practice teaches 
us that something more than this has to be considered, 
and that a system of governing which will answer very well 
with a condensing engine may not be at all the best fora 
non-condensing engine. He compares the two systems 
of governing by a throttle valve and governing by expan- 
sion gear, which, as he very pertinently points out, 
represent in the first case working with a variable pres- 
sure and a constant grade of expansion, and in the latter 
governing with a constant pressure and a variable ratio of 
expansion. We are glad to find that Captain Sankey holds 
in the main opinions which we have many times in years 
gone past expressed in these pages. There is, under 
certain conditions, no advantage to be gained by govern- 
ing by expansion gear instead of by the throttle valve. 
When the variations in power are small in amount, then 
there is nothing to be got in economy of fuel by using 
expansion governing. When the variations are very great 
and frequent, then there is a small advantage derived 
from varying the point of cut-off, keeping the pressure 
constant. On one or two points, however, we do not 
quite agree with Captain Sankey. Having stated a par- 
ticular case to illustrate his remarks, he went on to say : 
—“ This points to the fact that expansion governing tends 
to reduce the number of engines required in an electric- 
light central station; in other words, it can better be 
afforded to overload engines with expansion governing 
than engines with throttle governing, for in the former 
event the economical ill effects of the overload are tem- 
porary, while in the latter they are permanent. On the 





whole, therefore, it can be stated that for large central 
electric-light stations, when working non-condensing, 
throttling is as good as expansion governing; but when 
condensing, governing by the cut-off has a superiority.” 
Captain Sankey has obviously overlooked the circum- 
stance that in electric-light work it is very easy to com- 
bine an expansion gear such as Meyer’s with a throttle 
valve. Thus it is possible, without stopping the engine, 
for the attendant to reduce the ratio of expansion 
from time to time as the load augments, until in 
“the bad half-hour’ a single-cylinder engine may be 
working almost without expansion, and a compound 
engine with the least possible, and under these conditions 
the throttle valve governor will be more economical than 
an expansion governor, because throttling always pro- 
motes economy by drying the steam, and this economy 
is independent of the expansion, while, on the other 
hand, when expansion nearly vanishes because the engine 
is really overloaded, nothing is to be expected from 
automatic variations in the point of cut-off. It is note- 
worthy that few data have been supplied to the 
world showing that an engine with a variable expansion 
gear and a variable load has proved more economical 
than an engine working with the same average ratio of 
expansion and a throttle valve. It is quite true that very 
splendid results have been obtained with Corliss engines 
which are governed by expansion. But an examination of 
the experiments producing the splendid results shows that 
the engines were so uniformly loaded that the governors 
have had next to nothing todo. A very careful distine- 
tion indeed should be drawn between cases in which the 
governors really have a great deal of work to perform and 
those in which they have next to nothing. We can call 
to mind a case in which a large mill engine fitted with 
expansion gear controlled by the governor, ran for a 
considerable period with the governor out of gear, some 
detail having broken. During that time the engine was 
controlled by the attendant, and the coal bill was rather 
less than usual. It must not be forgotten, too, that 
governors of the fly-wheel type are usually very heavy, 
and therefore tend to sluggishness. Even when a 
governor is used to control by expansion, everything 
depends on the engine as to whether the work of 
governing will be done as economically or satisfactorily in 
that way as by a throttle valve. 

Much of Captain Sankey’s reasoning is based on theo- 
retical diagrams. We confess we look on these things 
with extreme doubt. They may be right. The chances 
are that no real engine performance is in accord with 
them. These diagrams are based on certain special 
experiments and deductions drawn by the late Mr. 
Willans. Thus, for example, Captain Sankey takes it 
as proved that with an initial pressure of 1501b., the 
most economical average pressure in a compound engine 
will be 301b., and this will correspond with a consump- 
tion of 14-7 lb. of water per horse per hour. Now so far is 
the assumption from being true as a general proposition 
that dozens of cases might be brought forward to prove 
that there is no direct or natural connection whatever 
between 150]b., 301b., and 1471b. Thus, for example, 
on another page will be found reports of trials with two 
compound condensing engines, in which the boiler pres- 
sure is only 90 ]b., and the consumption per horse per 
hour is much less than 14:7 1b. of water per horse per 
hour, although 1501b. pressure ought to be more economical 
than 901b. One of the most important questions that the 
engineer of an electric light station has to solve is how 
to proportion his engine to give on the whole the greatest 
economy, the load varying through wide limits. To 
solve this Captain Sankey addressed himself; but we do 
not think that he has attached sufficient importance to 
the time element. Thus, in the not impossible case of an 
engine developing 300 to 600-horse power, it is certain 
that the latter load would not be on for more than, say, 
half an hour, while the former would perhaps be on for 
double that time; during most of its working life the 
engine would probably be exerting 450-horse power, 
and for that it should be proportioned. It is quite 
impossible, however, to predicate with any certainty 
what the steam consumption per horse per hour would 
be at either 300, 450, or 600-horse power in any engine, 
save in a very roughly approximate fashion. Of course 
Captain Sankey, having a wide experience of Mr. Willans’ 
engines, can speak with certainty of them, but his dia- 
grams cannot be held to apply to any other make of 
engine without qualification. 

On the whole the paper is a very carefully reasoned 
statement of special deductions drawn mainly from the 
work of the late Mr. Willans, to which is superadded 
much that is obviously the result of a process of quiet 
cogitation on various aspects of a somewhat complex 
problem. It must be borne in mind that what he has 
said refers mainly to engines running at over 150 revolu- 
tions per minute. He points out that below that speed 
trip gear can be used, which is as simple as the throttle 
valve. This will not be universally accepted as correct, 
nor the further proposition that ‘up to 150 revolutions 
per minute throttle valve governing need not be con- 
sidered.”’ Indeed, it is in a measure a contradiction of his 
own statement that with non-condensing engines, such as 
may be found in every electric light station, throttle 
governing is more economical than expansion governing, 
irrespective of speed. He goes on to say :—‘‘ Above these 
speeds, however, variable expansion gears, being no 
longer of the trip class, require considerable power to 
work them as a rule, and it is usual to employ powerful 
shaft governors for the purpose. Such governors are 
clearly more expensive than throttle-valve governors, and 
are probably also less sensitive. The comparative sim- 
plicity of throttle-valve governors, and their greater 
sensitiveness under such circumstances, are in fact their 
great recommendation.” We believe that very many of 
our readers will endorse these statements. All things, 
indeed, considered, we hold that engines running at 
speeds above 150 revolutions per minute will give better 
results with a proper throttle valve—the ratio of expan- 
sion being variable by hand, to enable the engine to adapt 
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itself to large variations in load—than can be obtained by 
any form of fly-wheel governor that has yet been devised. 
Indeed, there are to governors of that class a multitude 
of objections, in the endeavour to overcome which 
hundreds of patents have been taken out—without, it 
would appear, much result up to the present. 


LONDON AND FOREIGN FIRE BRIGADES, 


THE annual report just presented by the Chief Officer of 
the Metropolitan Fire Brigade seems to invite some 
comparison between the London system of protection 
against fire, and that adopted in certain of the leading 
Continental cities. For this purpose we find sundry 
useful particulars in the ‘‘ Notes” which have been pub- 
lished by arepresentative body of British firemen who 
visited Vienna on an official invitation last summer, and 
who extended their route so as to include Berlin, Venice, 
and several other places of importance. In the report 
by Capt. Simonds there is a record of 3061 fires occur- 
ring in London during the past year. This is a decrease 
compared with the two previous years, but is more than 
500 above the average of the previous decenniad, and 
exceeds twice the number of fires which occurred in 1866. 
But the efficiency of the Brigade is shown by the reduction 
in the proportion of fires that are serious. These were 
6°5 per cent on the average from 1884 to 1893, falling to 
49 per cent. in 1894. Concerning human life, the 
number of persons who were seriously endangered 
by fire last year was 204. Of these 122 were 
saved, and 82 lost their lives—the same number as 
in 1893. In addition to the cases of imminent danger, 
116 persons are known to have been exposed to 
lesser degrees of peril. Among the deaths thirty-two 
were caused by mineral oil lamps exploding or being 
upset. Taking the population of London as estimated by 
the Registrar-General for th2 middle of 1894, the fires 
were one for each 1420 of the population. In 1884, when 
the estimated population was 3,940,000, the fires were 
2289, or at the rate of one fire per 1721 persons. In pro- 
portion to the population, therefore, the fires in London 
were fewer ten years ago than in the year just past. If 
we go back to 1874 we find that the fires were in the pro- 
portion of one to 2178 of the population. These figures 
are remarkable, and show either that the record is better 
kept now than formerly, or that London is becoming 
more combustible. One satisfactory feature consists in 
the fact that serious fires, which were 10 per cent. of the 
total in 1874, dropped to 9 per cent. in 1884, and last 
year were rather less than 5 per cent. The actual 
number of serious fires last year was a trifle less than in 
1874, and more than forty below the number in 1884. 

In Amsterdam there are 200 firemen to protect a 
population of nearly 450,000, the ratio being one fire- 
man to 2250 inhabitants. In London we have four times 
as many firemen to protect a population more than nine 
times as numerous, the ratio being one fireman to 5500 
persons. In Amsterdam the Brigade can be summoned 
from 250 fire-call points, so carefully distributed over the 
town that no house is further than 300 yards from a 
post. The annual average of fires in Amsterdam is said 
to be about 1500, exclusive of chimney fires. This isa high 
figure, being at the rate of one fire to each 300 of the 
population, or more than four times the London ratio of 
last year. We should almost think the fire statistics of 
Amsterdam were incorrect. In Berlin the Royal Police 
Fire Brigade is about 800 strong, and has to protect a 
population of 1,600,000. The Registrar-General gives it 
as 1,715,000. Adopting the latter figure, the firemen are 
one to 2144. The numerical strength of the force is the 
same as in London, but the metropolitan population is 
more than two and a-half times that of Berlin. In 
making these comparisons, we have to bear in mind that 
the London Brigade is solely devoted to the protection 
of the metropolis from fire, whereas on the Continent 
the duties may be sometimes of a mixed character. This 
does not seem to be the case in Amsterdam, where the 
Brigade is a municipal institution. Although at Berlin 
the police element is utilised, the Brigade appears to be a 
very distinct division. The men are recruited from 
various trades, principally, however, from bricklayers and 
carpenters who have completed their term of compulsory 
service in the army or navy. In the latter instance they 
bear some resemblance to the London Brigade, which has 
been largely composed of sailors, though it is possible 
that the seafaring members are less numerous than they 
were when Sir Eyre Shaw was at the head of the force. 
The County Council has other views than those which 
prevailed in the days of the Metropolitan Board. 
Battersea is now deemed as good a training ground as 
the deck of a sailing ship for men who are to be admitted 
into the Fire Brigade. 

Vienna has lately enlarged her area by the addition of 
numerous suburbs. Prior to this change, the Brigade was 
375 strong. There were 300 call-points in the city, of 
which about 200 were public street alarms. The men 
were recruited from all trades, but the officers were 
gathered in from the army and the architectural and 
engineering professions. The towns on the Continent 
visited by the British contingent of firemen were all 
found to be supplied with elaborate systems of telegraphic 
communication, some of which are described as almost 
perfection. Expense did not seem to have been spared, 
and the result generally is said to have been highly satis- 
factory. On the Continent, as in England, one great 
difficulty the Fire Brigades have to contend with consists 
in the malicious use of street alarms. To check this 
abuse, at Vienna the alarm cases have cast-iron hinged 
doors, which are kept locked, the keys being in the 
possession of respectable citizens, who are made respon- 
sible for the right use of the apparatus. We might almost 
suggest that the remedy is worse than the disease. 
Waking up a sleepy citizen at night in order to get the 
key of the alarm, appears a very slow process when a fire 
is raging. It is remarked that most of the firemen at 
Vienna are efficient telegraphists. Every man is taught 
telegraphy, and has to become expert in the use of the 
apparatus before he is considered a competent fireman. 


A curious regulation exists in Buda-Pesth. The 
chimney sweeps are licensed, each one having a district 
allotted to him. ‘ Woe betide him,” we are told, if a 
chimney catches fire within a short period after he has 
swept it. In Florence, cycles fitted with hand-pumps 
and first-aid appliances are largely used, and are usually 
sent to small fires in advance of the engines. In Milan 
both bicycles and tricycles are extensively used as first- 
aid. Lucerne, with a population of only 22,000, has 
400 firemen, or one for every 55 inhabitants. Up to the 
age of 44 years, every male is liable to serve in the 
Brigade. The careful use of water at Continental fires is 
a matter of remark, and the plan is approved by which a 
trumpet, bell, or fog-horn is employed to give notice that 
a fire engine is approaching, so as to clear the road in 
due time. In London, and in many towns in the 
country, it is observed that ‘‘we yet have the un- 
satisfactory shout.” Yet it is marvellous how quickly 
the road is cleared for a London fire engine. Last Christ- 
mas time, when the route was packed with vehicles so 
that it seemed almost impossible for them to move, a 
fire engine came with a rush down Ludgate-hill, tore 
across the Circus, and dashed along Fleet-street with- 
out collision of any kind. Vienna could not have done 
better. Perhaps there is arisk about it, and a safer plan 
might be commendable. In Venice it is the practice for 
miniature manual fire engines, after the French pattern, 
to be conveyed to the scene of the fire on board gondolas 
which are kept in readiness for the purpose near the 
various fire stations. In London there are nine steam 
fire engines on barges, four floating or river stations, 
and eight steam tugs. Such are our gondolas. 

Venice is remarkable for the entire absence of fire 
escapes of any kind. Still more extraordinary is the fact 
that the want of these appliances has never been felt, as 
there has been no loss of life from fire in that city for 
twenty-five years. It would be interesting to know how 
such immunity is secured. We must assume that it is 
due to the internal construction of the buildings, or to 
some ready means of extinguishing a fire in its earliest 
stage. At Amsterdam the ordinary canvas shoot is used, 
but it is always twisted a few times before anyone is 
allowed to enter it. Thesheetisthen gradually untwisted, 
according to the speed at which the descent is to be 
made. The English firemen were much struck at 
Amsterdam with one form of life-saving apparatus, which 
is worked on the same principle as the rocket and line 
used on the British coast in the case of a shipwreck. If 
& person is in a precarious or elevated position which 
cannot be reached by ladders or escapes, a fine hemp line 
is shot up to the individual endangered by means of a 
pistol. The person so aided is expected to draw the 
line up, and afterwards to haul in a stout rope, 
which has Turk’s-head knots worked in it to facilitate 
climbing. A fireman is then generally sent up, and 
uses his life-line or shoot to bring down the person 
in peril. Jumping sheets are also employed at Amster- 
dam and elsewhere. At Berlin, fire suits or water jackets 
are adopted for the protection of the firemen. These 
contrivances consist of a blouse and trousers made of a 
double layer of canvas, and furnished with a diver’s 
helmet. There are such arrangements in regard to the 
laying-on of the water supply, that on entering a burning 
building in his fire suit the Brigade man is able to fill 
the space between the inner and outer layers of canvas 
with water to whatever extent he may wish. If the space 
between the two layers of canvas becomes over-filled, the 
water escapes through a valve at the top of the helmet, 
and flows down over the fireman like a cascade, protecting 
him doubly. Smoke helmets are also employed. The 
paraphernalia of a Fire Brigade is thus far more elabo- 
rate on the Continent than it is with us. But we have 
fire escapes to a considerable extent. In London there 
are 200 fire escape stations and 225 fire escapes. These 
appliances are serving a double purpose. Since the 
practice was abandoned of giving half-a-crown to the 
first messenger who announced a fire at a Brigade 
station, the man in the street has not cared to run him- 
self off his legs by racing with the news of a fire to the 
nearest station of the Brigade, where he will get nothing 
for his pains. But he goes to the fire escape station, and 
helps to move the fire escape, for which service he obtains 
remuneration. So far there is better protection for life 
than for property. Another feature of interest consists 
in the fact that the London fire engines have the command 
of thirty-five miles of hose. 

A useful summary of the conclusions arrived at by the 
English party is given by Mr. Sachs and two other 
members of the contingent. They say there is much to 
learn abroad, though it is fully admitted that some of 
the appliances or methods which appear so admirable 
do not lend themselves to introduction in our country 
exactly as they stand. Speaking of life-saving appli- 
ances, the advantages of the hook ladder are much 
appreciated, and its immediate introduction here is 
recommended. As to smoke helmets, it is said there 
is every reason why we should have them in this 
country, but they must be used with great care. The 
fire suit, as shown at Berlin, is considered rather too 
complicated for most Brigades, though it might be found 
very serviceable in fires at warehouses. As for fire 
stations, there was little to be learned on the Continent, 
the latest stations of the Metropolitan Fire Brigade 
being ‘‘ unequalled.” Leather helmets are preferred to 
those of metal. In the case of theatres it is remarked 
that the safety of the audience is apparently the first 
consideration abroad. On the whole we have a very 
useful report from the party of eleven who went on the 
Continent last summer, to see how foreign cities were 
provided with means of protection for life and property 
against the ravages of fire. 
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THE UTILISATION OF THE NILE. 


THE, Secretary of the Society for the Preservation of the 
Monuments of Ancient Egypt has favoured us with a memo- 





randum, which will be found in ancth-r column, on the 








draft scheme for the archwological survey of the Nile Valley 
between the First and Second Cataracts. The memorandum 
summarises the action of the Society under the compromigg 
as to the level of the dam at Assouan assented to by the 
Kigyptian Government, and the sanction given to a topo. 
graphical and archwological survey of that part of the valley 
likely to be affected by the projected reservoir, and we can 
understand from the array of learned societies who are 
therein stated to have interested themselves in the Phi). 
question, how the gentlemen at the head of the Ngyptian 
Public Works have been obliged to take up the position they 
have taken in preparing the revised scheme for the reservoir, 
At the same time we should not be surprised that the formid. 
able extent and details of the operations contemplated under 
the sanction to the survey should cause dismay to the finan. 
cial officers of the Government. We are pleased to note that 
R.L. 118 00 has been selected as the contour up to which 
the archeological examination and survey is to be carried, 
This is perhaps an indication of a not improbable expec. 
tation that the project will be restored to its original 
scope at some future period, and in the interests of this 
country, we hope that such may be the case. Notice has 
already been taken by us of the possibility of controlling 
and improving the supply of the Nile by works at the 
mouths of the great equatorial lakes. The Egyptian 
engineers are fully alive to this potentiality, for Mr. Wilcocks, 
in his monograph on the Nile appended to his report, states 
that ‘‘ both the Victoria and Albert lakes lend themselves to 
be utilised as reservoirs, as they have rocky sills at their 
outlets, while the Albert and Tsana lakes, by their convenient 
size, are eminently suited for regulating basins.” As astepin 
some scheme of this character our Foreign-office has been 
asked to erect a gauge on Lake Victoria in order to obtain 
readings which may be compared with the registers of the 
discharge at Assouan. It wil] bea truly magnificent achieve. 
ment, and a crowning monument of our occupation of the 
country, if by the construction of suitable works on the lakes 
a plentiful and scientifically regulated supply of water can be 
ensured to the Nile valley during thesummer months; thus the 
great lakes will become in their perfection what, in a degree, the 
Alpine snows and the Italian lakes are to the plains of Lom- 
bardy. But the opportunity which the situation now affords 
must not be allowed to slip away, and no diplomatic myopy 
of the present should be permitted to saddle future genera- 
tions with embarrassments not to be easily removed. A pro- 
fessional journal is scarcely in its right place in dealing with 
political possibilities; but in consideration of the close 
relation which the Government policy in Central Africa bears 
to our subject, we may be excused in calling attention to the 
warning note sounded by Sir Colin Scott-Moncrieff in his 
lecture on ‘“‘ The Nile,” delivered on the 25th of last month at 
the Royal Institution. He tells us that in 1884, when an 
expedition up the Nile was being first considered, he was 
asked whether there was any possibility of the river 
being diverted in the Soudan by the Mahdi? At that 
time he was sure there was no danger of such a thing: 
but what the hordes of the Mahdi could not then do a more 
civilised people in the future might. Suppose such a nation 
occupied Khartoum, it could easily spread the waters of the 
Lower Nile over the Soudan, and thus hold Egypt in its grasp, 
or if it were in possession of the Upper Nile it could by the 
construction of dams and regulating sluices across the out- 
lets of the great lakes control, or even cut off entirely, the 
seasonable supply from Egypt. In either case Egypt would 
be at the mercy of any more powerful nation than hereelf, 
and could not exist except on sufferance under such condi- 
tions. We know that just now two such nations—friendly at 
present, it is true, both to Egypt and England—are closing 
in on the Soudan, so that unless, following up the lines of 
Mr. Rhodes’ policy, English influence falls in as a wedge 
between, we may by a masterly inactivity lose our oppor- 
tunity of preserving the situation, and Egypt may one day 
not long hence find cause to regret any relaxation of her 
claims to the Soudan, or England of her duties and oppor- 
tunities between Tanganika and the confines of Egypt. 


LOW PRICES IN SHIPBUILDING. 


Never before, since shipbuilding began, have steamers 
been contracted for at such low figures as have been accepted 
recently by keen-cutting shipbuilders. For example, in the 
head-centre of the industry, the Clyde, there is at present 
being laid down the duplicate of a large cargo vessel built 
last year by the same firm, the saving on which is some £2000. 
Higher sums than this are also understood to have been 
‘“‘saved” in several cases. Builders, generally, are complair- 
ing of ‘the difficulty they are experiencing in stemming the 
persistent efforts of owners still further to beat down the 
prices of new tonnage. At the least show of stiffening on 
the builders’ part prospective owners cry off; but rather than 
have their berths unoccupied, and their expensive plant 
inoperative, many builders by hook or crook contrive to 
“stretch a point.’ This takes the form usually of squeez- 
ing their merchants and manufacturers, who, in their turn, 
with the large productive capacities of their works as an 
incentive, compete keenly for what is in the market. The 
result is a constantly descending scale of prices, and the 
notable fact that quite recently they have taken the lowest 
price ever recorded for steel ship plates and angles, £5 per ton 
for the former, and £4 10s. for the latter, less 5 percent. Just 
at present steel makers are quoting 2s. or 33. morea ton, but 
builders fight shy of buying at the advance. Doubtless the 
giving out of the Government orders shortly, under the 
recently declared Naval Programme, will have the effect of 
stiffening up makers’ prices somewhat, forcing builders, 
who actually require material, to close at once. The influx 
of shipbuilding work for the Government will probably bave 
the effect of bringing about .the cessation of the flow of 
orders for mercantile shipping. Indeed, this has to a large 
extent already happened, and is not to be wondered at, 
considering that boats have been ordered in many cases, not 
because trade requirements on the condition of freights have 
warranted their construction, but because the terms have 
been such that ownership formed a tempting investment for 
capital. 

GLASGOW WEIR. 


A FURTHER development has taken place in connection 
with the tenders for the proposed weir or tidal dam across 
the river Clyde at Glasgow Green. In our issue of 2nd inst. 
it was stated that the committee charged with the matter had 
agreed to recommend that the offer of Messrs. Ps M’Kisscck 
and Son, amounting to £21,725 for the foundations and piers, 
should be accepted. This firm has now, however, withdrawn 
its tender, owing, it is understood, to the discovery of an 
error in making up the estimate, and‘ at a meeting of the 
Town Council of Glasgow, held on the 7th instant, it was 
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reported that the committee recommended that the second 
lowest tender, viz., that of Messrs. John Paterson and Son, 
be accepted. The amount of the tender was stated, after 
examination by a measurer, to be £26,104 0s. 6d., and provides 
for the upper portions of the piers being constructed of free- 
stone instead of granite. The withdrawal of the lowest tender 
ave rise to considerable discussion, and a committee was 
appointed, including the Lord Provost amongst its members, 
to inquire into the matter. A full account of the weirs of 
Glasgow and their removal appeared in THE ENGINEER of 
September 21st, 1894, accompanied by illustrations. 


IMPORTANT ALTERATIONS IN THE CARRIAGE OF COAL BY RAIL, 


Coat merchants and large consumers of fuel are just now 
taking considerable interest in the action of the Midland, 
Lancashire and Yorkshire, Manchester, Sheffield, and 
Lincolnshire, and other leading railway companies. In 
respect to the carriage of coal and coke, the companies 
named have given one month’s notice each of an important 
alteration which is to take effect on the first day of March 
next. From the period named only four days will be allowed 
merchants and consumers to unload wagons filled with coal 
or coke, and after that time siding or standage rent at the 
rate of 61. per day will be charged so long as the wagon 
remains unloaded. Considerable latitude has been allowed, 
and although charges have been occasionally made for rent 
in respect of overdue wagons, the companies have been very 
forbearing. During the last two years the Midland Railway 
Company has been allowing a monthly average which, on 
the whole, is said to have worked satisfactorily. Notice has 
however, been given to withdraw the arrangement, and the 
company has agreed to throw in its lot with other 
companies. It is not expected that much assistance will be 
given by coalowners who are deeply interested in the speedy 
return of wagons. It is surprising the loss which is sustained 
by coalowners from this neglect. Many times during the 
year large collieries are obliged to ‘lock in” for want of 
wagons, so that it is expected that the notices will be allowed 
to take their course. In some parts of the West Riding 
meetings have been held to protest against this change, but it 
is not expected that their efforts will prove successful in 
getting the notices withdrawn. 


LIGHT RAILWAYS. 


Ar a full but not overflowing meeting at the Society of 
Arts, on Wednesday evening, Mr. Acworth proceeded further 
to educate the public in official opinion as to light railways. 
He neatly shelved the financial question by saying 
that when an Act relaxing many of the present restrictions 
had come into operation, and it was seen how far private 
investors would go—or not go—it would be time enough 
to consider State aid. This, however, is one bid higher 
than Mr. Bryce went at the meeting of December 6th 
last. Mr. Acworth dealt mainly with the subject of the 
legal restrictions on the making and working of rail- 
ways, and contrasted our regulations with those of other 
European countries. He might have further emphasised 
this theme by quoting the American practice, where the main 
railways run through principal streets of large cities without 
let or hindrance, and the only care taken of a level crossing 
in the country is to put up a notice that this is one, and 
that you are to “look out for the cars.’ We quite go with 
him in the opinion that unless restrictions are removed to a 
great extent there will be no light railways. Whether there 
will be any when they are removed is another question. The 
cases of lines made without sanction in the North are all for 
private mineral traffic, and were doubtless in the interest of 
the local landowners. It is not necessary to go back to the 
native country of railways for instances of this kind. The 
often-quoted Festiniog line was so made in the first instance, 
though it afterwards obtained legal powers and a Board of 
Trade certificate ; and we know of at least one other mineral 
line of eight or nine miles laid over fifty years ago, generally 
beside the road, by consent of grand jury and landed pro- 
prietors. But such arrangements are now all but impossible. 
3y all means, let us have a relief of disabilities Bill and see 
what will come of it, but we do not seem to get on with other 
business so as to give any immediate promise of this. 








LITERATURE. 


Electrical Engineering as a Profession : How to Enter it, and 
Guide to the Engineering Profession. Official Edition. 
By A. D. Sovrnam. Price 33. 64. London: Southam 
and Co. 1895. 

ConsipErING the difliculty which attends any attempt to 
advise generally on this subject, the book before us is a 
satisfactory treatment of the question. The first part gives 
information which will help those who have to decide 
upon a course for a youth. As the prevailing tone is a 
higher appreciation of the system of learning by appren- 
ticeship in works after a good elementary education, and 
concurrently getting as much technical education as a 
youth can cbtain in technical colleges in the evening, and 
by his own studies directed by a common-sense view of 
what he finds in the daytime to be his chief require- 
ments, the book is to be commended. There are some 
apparently conflicting statements and opinions with 
regard to the requirements of an engineer and of an 
engineering education, but most of them are only con- 
flicting because of the necessity for looking at the matter 
from the different points of view of those who have 
written upon the subject. It is, therefore, necessary 
that a parent or guardian thinking of electrical or other 
branches of engineering for a youth should read the whole 
of the various opinions expressed, and particularly those 
which show how utterly useless it is, and more than use- 
less, to put a youth to electrical engineering unless he 
has, firstly, a strong liking—not a mere model-making 
liking—for it; secondly, the ability to work long hours, 
and to teach himself from what he sees and from what 
he should be able to see he does not know; thirdly, he 
should be sufficiently interested in the work, and impressed 
with the necessity for sticking to it, to go on when 
the task is discouraging or not interesting. Further, it 
is useless to put a youth to any branch of engineering 
who from any reason, whether want of energy or common 
sense, is unable to use a good deal of his evening time 
in the study of the theory and application of it to the 
questions which arise in connection with his work of the 
day. 








The author says it is not true that the electrical engi- 
neering profession is overcrowded, ‘ for there is always 
room for a good man and one who knows his business.”’ 
This is, however, no proof that the profession is not over- 
crowded, chiefly by those who have been through too long 
a technical day college training, to the loss of the practical 
training during the early life when workshop—not 
laboratory workshop—knowledge is quickly learned. The 
author is a little lax in his notions as as to the position of 
a consulting engineer, for he says “an engineer may be 
either consulting, contracting, or manufacturing ; the two 
formec and the two latter often running together. For 
obvious reasons a manufacturer cannot always be a con- 
sulting engineer.” The notion that either a contractor or 
contracting engineer can with propriety be a consulting 
engineer cannot be too strongly condemned. There is a 
great deal too much laxity on this subject, especially in 
electrical engineering. The second part of Mr. Southam’s 
book is a description of the principal technical institu- 
tions, and the third part deals with apprenticeship with 
a firm, and gives particulars of electrical and general 
engineering firms, with the opinions of the heads of some 
of these, and attention may be directed to those given by 
Mr. Paxman. Reference may alsobe made to the opinions 
of Mr. E. E.Brown, Professor Kennedy, and of Mr. W. Bb. 
Esson, on pages 23 and 24, 


Catalogue of the Exhibit of the Pennsylvania Railroad 
Company in the World's Columbian Exhibition. 1894. 

WE have received a beautifully got-up work with the 
above title, which is very fully illustrated. and creditable to 
the railway company. Our readers will remember that 
we described in page 397 of our issue of 27th October, 
1893, some of the features of this exhibit, and in 
page 402 of the same number published a full-page 
illustration of the special building in which the smaller 
exhibits were housed, and the length of track laid down 
to carry the John Bull engine and train, as well as the 
large trucks specially designed for the transport of heavy 
ordnance. The building contained a most interesting 
historical collection, the purpose of which was not 
only to perpetuate the early history of the Pennsylvania 
Railroad Company, and of the lines merged into or 
associated in interest with it, but also to place on record 
the gradual improvement in the means of transportation. 
The whole of the collection described in the catalogue 
was sent to the Field-Columbian Museum of Chicago by 
the Pennsylvania Railroad Company immediately after 
the close of the Exhibition, and is now installed in Halls 
41 and 57 in the East Pavilion of the Museum Building 
at Jackson Park, Chicago. 

While in the United States, our special commissioner 
received every assistance from Mr. Theo. N. Ely, the 
chief of motive power at Philadelphia, and also from 
Mr. J. Elfreth Watkins, the special agent in charge of the 
exhibit; the names of both these gentlemen appear on 
the title page of this volume. One can scarcely imagine 
a British railway company going to the expense of first 
exhibiting upon such a scale at an exhibition, then present- 
ing the whole of the exhibit to the city where the 
exhibition was held, and lastly, publishing such a 
catalogue as is now before us. Probably the shareholders 
in this country would complain, but the truth is that com- 
petition between the railway companies is so keen in the 
United States, and especially so upon the lines running into 
Chicago, that it is essential to take means to cause the 
public to realise the importance of such a vast network 
of lines as that comprehended under the official title of 
this company. Some interesting old posters, way bills, 
and tickets are reproduced at the end of the book; the 
earliest date from 1835, when the passengers were carried 
from Philadelphia to Pittsburg, 394 miles, in 44 days, 
by the Pennsylvania canals and railroads, and this 
should be contrasted with the statistical models, which 
must have been particularly striking to the general 
public, for they show that last year the company owned 
14,278 miles of track, and if the rails were welded together 
continuously, they would reach round the globe, and over- 
lap from New York to a point in the Pacific Ocean within 
1400 miles of Honolulu, Hawaii. 

The locomotive mileage upon the system is 107,000,000 
miles per year, so that one locomotive may be said to travel 
round the globe every two hours. The capital invested 
is 675,000,000 dols., which was illustrated by stating that 
it would need two rows of silverdollars laid with their edges 
touching along the entire length of the 7980 miles of rail- 
road comprised in the system to makeupthesum. The 
freightand passenger movement is equal to one ton hauled 
round the world—25,000 miles—in 63 seconds, and one pas- 
senger conveyed round the globe in 7} minutes. The coal 
consumed is ten tons per minute; the petroleum used 
amounts to 375 barrels per day; the persons employed 
in 1892 numbered 104,021; the amount paid during that 
year in wages was 57,520,340 dols. It is clear, therefore. 
that the enterprise is colossal. 

Many beautiful models of the various systems of trans- 
port were shown at Chicago, and are illustrated in this cata- 
logue from the old coaches and canal boats of 1835, to the 
finished and elaborately decorated Pullman cars of the 
present day. Fac-similes of old invoices and bills of 
lading are given; one of the latter, dated July 14th, 1831. 
is for the first rail laid in the world rolled with a hori- 
zontal flanged base. This rail was invented by Robert 
L. Stevens, shipped from Liverpool by Francis B. Ogden 
in the ship Montezuma, bound for Philadelphia, and laid 
near Bordentown, New Jersey, where the railroad monu- 
ment now stands to commemorate the first movement 
by steam between the cities of New York and Philadelphia 
by the locomotive John Bull. A charge of £784 7s., the 
price paid Messrs. Robert Stephenson and Co., of New- 
castle-on-Tyne, for the locomotive John Bull, shipped in 
the Allegheny to Philadelphia, is made under date of 
June 27th, 1831, and the original bill of lading showed 
that it was shipped on 14th July, 1831. The work con- 
tains several examples of old rack rail locomotives, and 
is a valuable record of a very interesting collection 


| obtained through the co-operation of scores of donor 
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The Progress of Science; its Origin, Course, Promoters, and 
Results. By J. Vit~in Marmery, with an Introduction by 
Samvet Latina. London: Chapman, Hall, and Co, 1895, 
Price 7s. 61. 

Tuis is a very unsatisfactory book. Concerning a great 

portion of the subjects referred to there is a very evident 

want of knowledge and of grasp. Incompleteness in the 
work as a reference book is everywhere found, and 
generalities only permissible in after-dinner talk prevail. 

The work of preparing the book may have given the 

author some pleasure; but he has apparently been so 

impressed with the necessity for brevity that he has 
robbed it of precise facts and dates rather than of 
off-hand statement. It is news, for instance, that 

Faure invented the electric accumulator, which is de- 

scribed by two lines, which are as follow :—‘‘A new and 

fruitful apparatus for storing power which makes the 
electric train or car an inexpensive possibility.” The 
explanations of the work of Marriotte and Boyle, and 
many others, is almost as unsatisfactory, and indeed use- 
less. Perhaps it would have been better if the author 
had confined his attention to a few of the questions which 
he airily describes as soon to be solved, such as “ the 
tidal power of the sea will be pressed into service,” 

‘‘ the time is not far distant when sunlight and heat will 

be stored directly and turned into mechanical energy,” 

and ‘‘ modern science has brought the solution of every 
physical problem within the compass of possibility.” 

‘The book is on nice paper, but it is a pity it could not 

supply something that is not already as well or better given 

n several cyclopedias. 
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The Universal Electrical Directory (J. A. Berly’s), containing a 
Complete Record of all the Industries Directly or Indirectly Con- 
nected with Electricity and Magnetism, and the Names and Addresses 
ot Manufacturers in Great Britain, India, the Colonies, America, the 
Continent, dc. Price 4s, London: H. Alabaster, Gatehouse, and 
Co. 1895.—This directory has been published for many years, and 
enjoys an excellent reputation. A little more care in revision 
would be desirable, however, as we find certain names given of 
individuals who are either dead or have changed their addresses, 
These blunders, however, are few, and possibly unavoidable. 

Dinamo Construction: A Practical Handbook for the Use of 
Engineers, Constructors, and Electricians-in-Charge. By John W. 
Urquhart, electrician, with numerous illustrations. Second 
edition, revised and enlarged. London: Crosby Lockwood and 
Son. 1895.—This is the second edition of a very well-known book. 
It has been made larger than its predecessor by a chapter on the 
multiphase dynamo. There are no mathematics that are not readily 
intelligible to anyone who can read a simple algebraic formula, and 
all or nearly all the illustrations are new, having been specially 
prepared for the book. It is a very complete and satisfactory work 
as far as it goes. 

Water Sofiening and Scientific Filtration. By Walter George 
Atkins. Price 1s. London: E. and F. N. Spon, 1894. The im- 
portance of the removal of the carbonate of lime and of magnesia 
and other impurities from the water used in steam boilers will 
impart to this book a value which will be the greater because it is 
not easy at present to find the necessary information on the sut- 
ject, more especially in connection with the necessary machinery 
for carrying out the process. Mr. Atkins is interested, as is weil 
known, in one of the systems of softening plant, which have been 
largely adopted in different parts of the country ; but bis book, 
nevertheless, treats the subject from the independent point of 
view, and it will be found of considerable value to not only steam 
boiler owners, but to laundry and manufactory owners. 

Stresses and Thrusts: A Text-book for Students. By G. A. T. 
Middleton. Illustrated with 114 diagrams. Price 5s, London : 
B. T. Batsford. 1895.—This is a revised edition of a little book 
which explains, first, the principles involved in graphic estimations 
of stresses as based upon parallelogram, triangle, and polygon of 
forces, The student is easily led toan understanding of the nature 
and direction of the forces to be met by the chief parts in girders 
and beams, and then after a brief explanation concerning vertical 
shearing stresses the analytical method is followed. The two 
systems of arriving at stresses and girders are thus explained 
together, and the graphic method is dealt with in the latter part 
of the book with great clearness, and which makes it useful 
to architects, and engineers, and students, The book concludes 
with chapters upon walls and chimneys to resist wind pressure only, 
and on retaining walls subject to earth and water pressure, Abut- 
ments and arches and the forces they have to resist are aleo briefly 
treated, 








ARTHUR JACOB. 


On the 7th inst. passed away at Clapham an engineer who 
in a very unobtrusive way did a great deal of excellent work. 
Arthur Jacob was born near Dublin on the 4th of July, 1831. 
He was the son of Dr. Jacob, whose profound eittain- 





ments as an oculist have made his name celebrated. ‘‘sacob’s 
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“Tas Exomesr” “ 


Rods ” in the retina are known to all physiologists. Arthur 
Jacob graduated at Trinity College, Dublin, in 1855, took 
the degree of Bachelor of Arts, and obtained the diploma in 
civil engineering in 1856. At the end of the same year he 
went out to India, and took service in the Public Works 
Department of Bombay in 1857 as assistant to Captain—now 
General Sir—M. K. Kennedy, R E , then Executive Engineer 
in the Satara District. 

Mr. Jacob was at first employed on the construction of one 
of the large bridges on the Koombarli Ghaut Road, and 
afterwards, at the close of the Indian Mutiny, on the 
preparation of a project for the water supply of the town of 
Satara. Somewhat later he was deputed to survey and con- 
struct roads to open up the Belgaum districts. In the dis- 
charge of all these duties the young engineer gave ample 
satisfaction. 

In 1859, when twenty-eight, he was summoned to Bombay 
to assist Colonel De Lisle in the survey for reclamation and 
defence work in the harbour. This done, he went back to 
Satara on irrigation survey werk for the Kinhua project, and 
remained there till on a reduction of the Public Works 
Department caused by the restriction of the expenditure on 
public works, he lost his appointment in common with a 
large number of junior engineers; but Jacob was far too good 


a man to be left idle, and he at once obtained work under | 


Mr. Ker on the G.I.P. Railway constructions at Kundwa, 
doing excellent service. 

In 1862, when irrigation was started as an independent 
branch of the public works, Mr. Jacob was offered and 
accepted re-appointment to the Government service in 
Bombay, and was employed under Colonel Fife on irrigation 
works in the Satara district, where he remained till in 1864 
he, for private reasons, resigned the service, returning to 
England. During the latter portion of his stay in India he 


assisted in preparing and partly carried into execution several | 


projects, among which were the Reruri canals, the Krishna 
dam, and the Nhe reservoir. Shortly after his return to 


England he obtained employment on the Croydon Local | 


Drainage Works under Mr. Baldwin Latham, and later on, in 


1867, he competed for and obtained the appointment of | 


borough engineer to the Bromley Local Board. and carried 
out the drainage works of that place. But Bromley did not 
afford sufficient scope for the talents of a man of his calibre, 
and the appointment of borough engineer to the town of 
Barrow-in-Furness being 
selected, and entered on his duties there in 1872, and com- 
pleted the extensive drainage works of that rapidly-growing 
seaport. % 


Mr. Jacob remained at Barrow until 1877, when he com- | 


peted for the appointment of borough engineer to the Salford 
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Corporation. Taking the place of Mr. Alfred Fowler, who 
resigned Salford on getting a similar appointment at New- 
castle-on-Tyne, Mr. Jacob held his appointment at Salford 
until about four years ago, when he was compelled by failing 
health to retire from public life. During the period he was 


at Salford he carried out, in the most satisfactory manner, | 


many important works, among which may be mentioned 
two iron bridges across the Irwell, a very extensive sewage 
scheme, and later on the laying out and development of 
farms for the utilisation of the Salford sewage, which in- 
volved some heavy drainage work, and a pumping appa- 
ratus on a very large scale. He took much interest in the 
Ship Canal, and it is worthy of note that the trace he pre- 
pared was very nearly that ultimately adopted. He was con- 
sulted on several drainage schemes, and was employed to 
report on various works, as well as to assist at some arbitra- 
tions. 
tions and papers, one of which, on storage reservoirs, was read 
at the Society of Engineers, 1866. He became an Associate 
of the Institution of Civil Engineers in 1864, and was pro- 
moted to membership in 1875. Mr. Jacob leaves a widow 
and several daughters, but no son. Quiet and reserved, 
except among intimate friends—and they were numerous— 
less was heard of him during life than was his due. All his 
ways were those of a refined and courteous gentleman, and 
his death will be regretted by many who knew him either 
through business relations or as private friends. 








PUMPS AT THE WEST INDIA DOCKS. 


In our impression of the 24th August last we published 
an illustrated account of the new Blackwall entrance to 
the West India Docks. One of the diagram illustrations 
which we gave showed the positions of the engines and the 
large centrifugal pumps by which the docks are emptied. We 
now publish illustrations of the engines and pumps, which 
were constructed by Messrs. Easton, Anderson, and Goolden. 
There are four of these pumps, each capable of delivering 
5000 cubic feet per minute, or 31,200 gallons per minute, or 
over 8000 tons per hour on a mean lift of 7ft. When all the 
pumps are in use, this gives the enormous dock-emptying 
capacity of 33,214 tons per hour. The speed of the pumps 
and engines on the maximum lift is 110 revolutions; the 
pump fans being 6ft. 2in. in diameter, and 20in. deep. The 
engine cranks are placed at 180 deg., co that the reciprocating 
masses are balanced. The engines have cylinders which are 
high-pressure 15in., low-pressure 29in., and stroke 16in. For 
a description of the positions and duties of these pumps and 
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engines we refer the reader to the impression above men- 
tioned, in which they were fully set forth. 








THE MANCHESTER ASSOCIATION OF ENGINEERS.—The members 
of this Association held their thirty-ninth anniversary dinner on 
Saturday last, npwards of 150 being present. ‘The chair was 
occupied by Sir E Leader Williams, and among those present were 
Sir Joseph L2gh. M.P.,' the Mayors of Salford and Bury, Sir W. 
H. Bailey, Sir Bosdin T. L2ech, and Mr. C. H. Bingham, the 
Master Catler of Sheffield. 


INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF BIRMING- 
HAM STUDENTS.—The tenth annual dinner of the Association was 
held on the 7th instant, at the Grand Hotel, Birmingham, Mr. 
Robert Godfrey, engineer and surveyor to the King’s Norton 
District pe president, in the chair. Among those present 
were the Mayor; Alderman Fallowes ; Messrs. Charles Hawksley, 
Member of Council of the Institution of Civil Engineers; 5S. 


president ; and the engineers to many of the neighbouring towns. 


Fire at AN Evectric Licutinc Station.—We regret to in- 
form our readers that a serious fire broke out on Wednesday night 
at the Kensington Court Supply Station of the Kensington and 
Knightsbridge Electric Lighting Company, resulting in the death 
of one of three children whose father, the foreman of the station, 
was unable to save it from suffocation. The fire is said to have 
originated in the office from some unexplained cause, the first 
effect being the extinction of all the station lights, the fuses in 
connection with which were situated close to the place of out- 
break. The men in charge at the time stopped the two hi 
then running, the supply being maintained by the accumulators 
at the Queen’s Gate and Knightsbridge Stations, especially by the 
former, which, we are told, practically maintained the supply. Con- 
siderable anxiety was felt concerning a tank of astaki liquid fuel 
situated above the boilers, which, although in close proximity to 
e fire, was not ignited, while the heat was sufficient to ignite 
coal in its immediate vicinity. The lators are absolutely 
ruined, and are now merely worth their weight in lead; the 
flooring on which they existed being fortunately fireproof on its 
upper surface—where attacked—remained sound. This fact saved 
the engines and dynamos below, as the volumes of water dis- 
charged by the hoses above the floor were unable to permeate it. 
The water, however, fell in a cataract at the edge of the flooring 
on to the switchboard connections, which were temporarily 
destroyed, chiefly by the large quantities of sulphuric acid which 
had been liberated by the collapse of the lator boxes, The 
switchboard is for the present, therefore, hors de combat, and 
temporary connections have been established from the machines 
to the mains, which are run on the three-wire system. In this 
way the supply has been absolately uninterrupted under most 
adverse conditions—in the shape of smoke, acid, water, and ice, 
to say nothing of a full ‘‘fog” load. The boilers maintained their 
pressure throughout. This reflects great credit on the energy 
of Mr. Crompton and the staff in charge of the installation. 
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LOCOMOTIVES AND TRAINS. 


Mons. Du Bosquet, a well known French railway 
engineer, has done much in the way of investigating the 
resistance of railway trains, and we give an abstract from 
the transactions of the Institute of Civil Engineers, which 
gives certain results and conclusions at which he has 
arrived. Mr. Ivatt, the locomotive superintendent of the 
Great Southern and Western Railway of Ireland, holding 
that it would be well to put M. Du Bosquet’s figures into 
a very readily understood form, has prepared a most 
instructive diagram, which we reproduce on a reduced 
scale. It will be understood that while the figures are 
M. Du Bosquet’s, the diagram is Mr. Ivatt’s. 

The author has determined by the aid of the dynamometer 
the resistances per ton that the train opposes to movement 
on the level at different speeds, ‘I'hese resistances, obtained on 
the coupling of the tender, are only the resistances of the train, 


| These results are obtained without taking any consideration of the 

| power necessary to drive the engine itself, 

| The author then takes engines in the best possible condition as 

| far as friction and resistance to the air are concerned, and applies 
to them the same coefficients of resistance as for the train. Four 
engines are taken, one weighing 2201b., the second 165 lb., the 
third 1101b., and the fourth 77 lb. per horse-power—the weight of 
the engine per horse-power being a very important feature. The 
first question considered is at what spank haw engines are capable 
7 ee themselves, Taking the relation of the aorse-power to 

e ton :— 





HP. 

1 ton of the first epgine can produce 10°00 
» «99 +Second ,, ” ” 18°33 

1 ” ” third ” ” ” 20°00 
fourth - ” e 28°50 


The power per ton neceseary on an up-gradient of 1 in 200 at a 
speed of 124 miles an hour being 29-horse power—see table—none 
of these engines can attain this speed. The first would not exceed 
82 miles, the second 92 miles, the third 108 miles, and the fourth 
121 miles. A train weighing 100 tons is now attached to each of 


Professor Norman Lockyer, C.B., F.R.S., and Mr. Somers Clarke 


with Mr. Alan Cole as hon. sec. In the district which will be 
affected there are some forty places, at each of which are temples 
and other important architectural remains of high archeological 
interest, which will be partly submerged. Amongst these places 
are Pailw, Dabod, Kertassi, Kalabsha, Sebua, Ermenna, Fer 
Sarreh, Wadi Halfa, and Matuka. There are also Graffiti biero- 
glyphics, Semitic and Greek, on isolated rocks or cliffs on either side 
of the river, which require careful examination and copying. 

It is proposed that the survey should commence with a pre- 
liminary reconnaissance, providing a general map and maps of sites, 
to be followed by plans of the buildings and special inquiries. If the 
maps and plans cannot be prepared for publication in Egypt, it is 
thought that, under the special circumstances of the case, the Board 
of Agriculture in Ezypt might consent to their multiplication by the 
Ordnance Survey, which would result in perfect reproduction and 
a great economy. Illustrations other than plans are to be based 
on photographs and subsequently processed in printer’s ink, © 
securing permanency and avoiding all expenses of hand illustration. 
It is further suggested that a non-commissioned officer of the 
Royal Engineers, who has passed through the photographic schcol 
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and they do not comprise the portion of the resistance of the air 
which is exerted in front of the engine, nor that of the engine 
itself. Upon the basis of these resistances the author has obtained 
those for up and down gradients of 1 in 200, and gives the follow- 
ing tables :— 


Resistance per train-ton in pounds. 
Speed in miles 








per hour. On down-gradient = 
of On the level. \ ses a 5 ay a 
1 in 200. | rai 
31 — 4°48 6°72 } 17°92 
37 - 2°24 8°96 20°16 
43 0°00 11°20 22°40 
50 2°24 13°44 24°64 
56 5°82 17°02 28°23 
62 9°82 20°52 31 
68 13°44 24°64 
75 17°92 29°12 | 
81 22°40 33°€0 | 
87 28°00 39°20 
93 33°60 44°80 | 
99 39°56 50°76 | 
105 45°92 57°12 
112 62°64 €3°84 
118 59°58 70°78 
124 67°20 78°40 


Horse-power Necessary to Move One Ton of a Train at Difierent 
Speeds on the Level and on Up and Down (radients of 1 in 200. 





Speed in miles On down-gradient ee On up-gradient of 
per hour, of 1in 200, | n the level. I in 200. 
31 negative | 0°54 1°47 
37 Pa 0°87 1°96 
43 nil 1°27 2°54 
50 0°29 1°73 3°15 
56 0°84 2°48 411 
62 1°52 3°33 5°19 
68 2°41 4°40 6°45 
76 3°48 5°66 7°84 
$1 4°74 7°10 9°46 
87 6°37 8°82 11°37 
93 8°20 10°82 13°7 
99 10°25 13°13 16°07 
106 12°69 15°73 18°67 
112 15°34 18°62 21°88 
118 18°38 21°84 25°25 
124 21°56 25°48 29°00 


From these tables it will be seen that under the same resistance 
per ton of 17 92 1b. a train will travel at a speed of 75 miles on a 
down-gradient of 1 in 200, at 57 miles on the level, and at 31 miles 
on an up-gradient of 1 in 200 ; and that for the same horse-power 
of 3°33 per ton a train will travel at 74 miles an hour on a down- 
gradient of 1 in 200, 62 miles an hour on the level, and at 50 miles 
an hour on an up-gradient of 1 in 200. To run down a gradient of 
lin 200 with a train weighing 200 tons—exclusive of the engine— 
at 75 miles an honr a horse-power of 200 x 3:48 = 696 would be 
required, and the author also points out that to gain a few miles 
in speed per hour at the higher speeds a considerable increase of 
power is necessary. Taking a train weighing 100 tons—being the 
minimum weight of the through passenger trains—the power which 
it would be necessary for the engine to develope in order to ascend 
& gradient of 1 in 200 at the following speeds would be :— 
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th2se engines, and the author proceeds to determine what the 
weight of the engine should be in order to draw this load at 
different speeds on an up-gradient of 1 in 200, and what horse- 
power the engine would have to develope. These are determined 
by the following equations: the weight of the train and the weight 
of the engine, multiplied by the horse-power absorbed by one ton 
at the speed under consideration, is equal to the total horse-power ; 
and the total horse-power multiplied by the weight of the engine 
in pounds per horse-power is equal to the weight of the engine 
in pounds, By the aid of these formulas the following table is 
given :— 
Weight of Train 98 Tons. Up-gradient of 1 in 200. 

|Engine weigh- 


Engine weighing pg od Engine weighing ing i71b. per 
5A 











zx oa : ing 165 lb. per = 
é 220 Ib. per H. P. HP. 110). per H.P. | H 
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62 108} 206 | 1,078, 64 162 850] 35) 133 696] 22 120) 627 
68 181 279 | 1,814. 91 189 1,227 47; 145 1,021} 29 127) 828 
75 392 490 3,920 147 245 1,960 65, 163 1,306) 388 136/1,090 
Sl 2.354 (2,450 23,520 254 352, 3,377 90; 188 1,807} 49 147)1,412 
87 _ _ _ 656 754 8,753 132; 230 2,671; 69 167/1 889 
93 _ — -_ - _ 228) 326 4,569) 94 192/2,689 
¢9 _ — - — -- 435, 5383 8,741) 180 228)3,631 
106 — | —j—j— 1,862| 1,960 37,240] 196 294/5,586 
112 _ _ - = — 340 438)9,74] 
118 | | 
124 } | 
' 1 





The Crampton engine, made in 1849, weighed 50 tons, and was 
capable of developing 400-horse power, thus weighing about 275 lb. 
per horse-power ; the engines, which are constructed in France at 

| the present day, weigh about 80 tons and develope up to 1100-horse 
power, that is, 158 1b, _ horse-power. 

Thus the tendency has been to reduce the weight per horse- 
power, and has met with considerable success ; and henceforth a 
further saving in the weight will take place in reducing the dimen- 
sions of the tender and taking water whilst running, and thus re- 
ducing the weight per horse-power to 143 Ib, 

The author concludes by saying that if higher speeds are to be 
attained it is absolutely necessary that nothing be carried by the 
vehicles which is not indispensable, and that the question of re- 
ducing the resistance must be carefully studied. 








SOCIETY FOR THE PRESERVATION OF THE 
MONUMENTS OF ANCIENT EGYPT. 


SCHEME FOR SURVEY. 

EARLY in Jane, 1894, the above-named Society discussed the 
importance of having a thorough survey made of the Nile Valley 
from the First to the Second Cataracts, that is to say, of the dis- 
trict which will be partially converted into a huge reservoir 
when the dam at Assouan, even in its reduced proportions, is 
constructed, and in the selection of the scheme for such a 
survey, the Society received the support and co-operation of the 

| Royal Academy, the Royal Society, the Society of Antiquaries, 
| the Dilettante Society, the Society for the Protection of Ancient | 
Buildings, the Society for the Promotion of Hellenic Studies, the 
| Royal Institution of British Architects, and the pt Exploration 
Fund. A representative committee was formed, and in July 
adopted a survey scheme which had been drawn up by a sub- 
committee, consisting of Sir Colin Scott Moncrieff, K.C.M.G., 


| at Chatham, should be attached to one of the companies of the 


Royal Engineers stationed in Ezypt, and be employed in obtaining 
photographs, 

As regards topography, the general survey of the region may 
possibly be based on the engineer’s map, and plotted on a scale of 
1-100,000th. All special sites should be specially surveyed on a 
scale of 1-10,000th, giving precedence to the districts and buildings 
likely to be submerged at the lower levels of the water as it rises in 
the reservoir region. These sites should include:—(1) Temple 
fields ; (2) forts ; (3) groups of rock tomb ; (4) old towns and pre- 
histori: sites; (5) mounds; and (6) old cemeteries and their 
circles, &c. The large underground cemeteries in the neighbour- 
hood of the temples and great towns should be sought for and 
excavated. The magnetic variation should be astronomically 
determined at each site, and the true (astronomica)) north shown 
onevery map. Contours should be given, say, to a scale of three 
metres. 

For the first stage of a preliminary reconnaissance it is suggested 
that (1) A contour line at river level, 118, should be shown in the 
general topographical map. (2) All sites likely to be occupied by 
cultivation or dwellings should be noted. (3) The feasibility of 
placing cofferdams or earthen embankments round buildings liable 
only to slight flooding should be considered. (4) The extent of 
cemeteries should be noted; and (5) Graffiti that will be flooded 
should be catalogued. 

The second stage of this reconnaissance would deal with (1) 
Mapping in detail of sites, plans of temples, &c. (2) Photographing 
of “of visible inscriptions. (3) Obtaining levelled height of each 
temple floor above the Nile water at some stated date so as to com- 
pare with Aswin and Halfa gauges, (4) Obtaining proper names 
in the Nuba dialect of every site. (5) Examining the plan and 
levels of all the ancient training spurs on the river banks. (6) 
Noting all evidence of the Nile having been at different levels in 
historic times. (7) Searching for all stages of Graffiti, &c., near 
the river level, and all that are dateable, with a record of what can 
be reached on foot or otherwise. 

The scheme for the fuller survey goes on to indicate methods for 
carrying out subsequent local investigations, and it is understood 
that the preliminary reconnaissance is now about to commence 
under the direction of the Public Works, Irrigation, and Archio- 
logical Departments of the Egyptian Government in accordance 
with the foregoing scheme. 








BristoL UNIVERSITY COLLEGE ENGINEERING Society. — A 
general meeting of the Society was held at the college last week, 
to hear an address by Senhor Honoria de A. Maia, oneof the hon. 
vice-presidents of the Socisty, who for some years was a student at 
the college. Senhor Maia is now pursuing the study of practical 
engineering in the works of Messrs. Dobson and Barlow, of 
Bolton. Dr. Ryan, in a few prefatory remarks, said that although 
he was ill and ought to be in bed, he had come to hear the 
interesting and instructive paper of Senhor Maia. Dr. Ryan 
also remarked that it was very pleasant to see old students 
of the college returning to give an account of the experience they 
had acquired elsewhere. The subject of Senhor Maia’s paper was 
‘Textile Machinery.” The lecturer first descanted in a most in- 
structive manner on the several varieties of cotton, amongst which 
that grown in Brazil holds a very prominent position. Passing 
from the consideration of the raw material to the machinery by 
which it is turned out in its usual commercial form, the lecturer 
entered into an elaborate description of all classes of cotton ‘‘ gins,” 
and in detail described the machines used for separating the cotton 
seeds—from the primitive foot roller to the Dobson patent ‘‘ gin.” 
He then traced a bale of cotton from the ship until it was spun and 
woven, in this instance, in one of the most important cotton 
factories at Rio de Janeiro. Of the machinery employed in this 
establishment Senhor Maia gave a graphic description, explaining 
in detail each piece of mechanism used till the process of manu- 
facture was completed. 
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LETTERS TO THE EDITOR. 
(Continwed from page 139) 


PORTLAND CEMENT. 

Sir,—I have resolved, after consideration and with your permis- 
sion, to reply to Mr. Neate’s communication in your last issue, and 
more particularly as he has had at least the manliness to put his 
name to it. I shall therefore go into the points of his letter, and 
with as much conciseness as possible, 

He first speaks of ‘‘the wonderful process described.” I cer- 
tainly did not describe any process. I drew attention to the great 
quantity of carbonic acid that was allowed to go to waste, to its 
value, and to the manner in which bye-products were recovered in 
some other industries. By thus condemning a process which was 
not even described, Mr. Neate clearly shows that, from whatever 
reason, he was writing under prejudice. The second point in his 
letter, with its personal allusions, I shall entirely over. 

In regard to the third point, all that I n say is that by 
proper management the organic matter can be destroyed, and that 
= carbonic acid can be and has been produced or recovered 

uring cement-making. 

Under the fourth head Mr. Neate speaks in a very positive 
manner and gives temperatures. As to retorting slurry at a tem- 
perature of 2000 deg. C. I need say nothing. As for first retorting 
to expel the carbonic acid, with subsequent calcination in kilns, 
I may inform Mr. Neate that a temperature of about 800 deg. 
Fah., not Centigrade, suffices for the operation, provided that the 
slurry has been previously subjected to mechanical treatment. I 
may further state that slurry can be prepared which is not friable 
after being retorted, and as for ‘‘insuperable” difficulties, they 
would be less than those entailed every day or night of the year in 
the numberless gas works of the country. i may add that there are 
persons who consider that a previous retorting, or other treatment 
of the slurry, before being passed on to the kiln would be an 
advantage, even apart from any question of the recovery of the 
carbonic acid. Slurry which had been freed from its water and 
carbonic acid could be subjected to the full heat of the kiln in a 
short time. Thus the kiln would only require to do its own work, 
namely, the proper clinkering of the materials. 

We come to the fifth point. Mr. Neate is evidently not aware 
that there are large works in operation in which the production of 
carbonic acid is carried on, not as a bye-product, but as the chief 
or only article of manufacture. I think Mr. Neate would find on 
inquiry that the process carried on in these special carbonic acid 
works is not of the extremely simple nature which he describes. 

Rochester, February 12th. JAMES MorRIs, 





LIGHT AND THE BENHAM TOP, 


Stz,—Several months have elapsed since you permitted me to 
direct attention to several defects in the accepted and enunciated 
wave theory of light. I do not find that my objections were com- 
bated seriously; indeed, it was difficult, with Dr. Lodge’s admissions 
available, to dispute the soundness of my conclusions. Since I 
wrote many thirgs bave occurred in science, and Mr. Benham, by 
his experiments, has, I think, driven another nail into the coffin of 
the wave theory. Briefly stated, the wave theory says that white 
light is made up of colours called primary, and at one time said to 
be seven in number, the number has been reduced, but that does 
not affect the matter. Each colour is supposed to have a different 
wave length, and the prism and the diffraction grating possess the 
power of dispersing radiant rays and separating the different wave 
lengths ; but how or why no one knows, all attempts of the pure 
physicist to explain being refuted by the mathematician. 

Mr. Benham provides a disc top with a black and white card, 
the black and white being arranged on a definite scheme, and when 
this disc is caused to revolve with sufficient rapidity we get, not a 
grey, but colours. Ina word, the top can give us the spectrom. 
To all intents and purposes, then, we have here proof that colour 
is not due to wave lengths, but to light and darkness repeated 
with sufficient rapidity on the retina. Up to the present I have 
seen no attempt at an explanation of the ph consistent 
with the wave theory that is not open to fatal objection. But it 
seems to me that the results are readily explained by a modifica- 
tion of Newton’s corpuscular or emission theory. Let, for example, 
a dozen marbles drop on the floor. As each impinges it represents 
light. The interval between any two impingements is darkness. 
The colour impression varies through the whole range of the 
spectrum with the rapidity of ion in the imping its 

It would be premature to do more than direct attention to the 
facts and suggest a theory at present. I should like, however, to 
hear what your mathematical correspondents, Captain Bassevi, for 
instance, may have to say on the subject. M. A. 

Woodstock, February 5th. 











RAILWAYS IN CEYLON. 

Sir,—In a recent issue you quoted from a German source 
certain statistics relating to the working of the railways in Ceylon. 
As part of the quotation made by yon is likely greatly to mislead 
your readers, it seems desirable that the mis-statement made should 
receive correction. The paragraph stated, in the first place, that 
there were but few through-bookings between India and Ceylon, 
This would seem to presuppose that the uniting railway proposed 
between the island of Ceylon and the mainland was already com- 
pleted. Asa matter of fact, it has not yet been commenced. In 
apparent contradiction to this presupposition, the compiler of the 
statistics follows up his remarks by observing that it had become 
known that the proposed union of the two systems would be ren- 
dered financially impossible by the cost it would entail for altering 
the gauge of the South Indian railways; the fact being that this 
alteration has for some years past been already made. The writer 
was doubtless misled by the publication of a report made by Colonel 
Stewart some eighteen years back. For this publication with 
reference to present proposals the Government of Ceylon is respon- 
sible. Not being able or willing to refute the arguments of the sup- 
porters of the modern scheme, that Government unearthed from its 
archives this antiquated report ; and doubtless the compiler whose 
figures you quoted deemed it to be a report that might be relied 
upon in opposition to present proposals, and paid no attention to 
the date of it. His further quotation of estimates of traffic by the 
Public Works Department for the Adam’s Bridge Railway were 
from papers similarly antiquated and out of date. 

Since Col. Stewart’s report was made, the construction of the 
magnificent harbour at Colombo has entirely altered all the con- 
ditions upon which he based it. As has been written above, the 
change of gauge on the South Indian lines, which Col. Stewart 
estimated would add between l4and 2 millions sterling to the cost of 
the proposed line, has long ago been effected, while the estimates of 
traffic on which the compiler relied have been entirely abrogated 
by the changed circumstances brought about by the establishment 
of an enclosed harbour at Colombo. 

It is not easy to understand why, at this particular juncture, the 
Ceylon Government should have knowingly, and without explana- 
tion, have made public reports that it must have known to be 
thoroughly obsolete and useless. These have, as is evident from 
the errors I have pointed out, thoroughly misled the public. Can 
it be that they were given to the world in the hope that the real 
issues at stake might be veiled by them ? F, 

London, February 5th. 





FIRE-BOX STAYS, 


S1r,—Will you let me ask some of yqur ‘readers for information 
ona — of very considerable importance to engineers and steel 
makers 


tive type boilers carrying rather heavy pressures. For years I used 
scrap forged rods, or Low Moor, or other wrought iron of excellent 
ama and I have had no trouble with broken stays. There 
have been no complaints. When steel became the fashion I 
followed the crowd. I have no reason to complain of cracked 
fire-boxes, but I have very great reason to complain of broken 
stays. About three years appears to be their life. Is this the 
experience of other boilermakers ? 

I have been using Siemens steel. The stays are about 3in. long 
between the plates, screwed all over and riveted in the usual way. 
The quality of the steel is such that it complies with the Board of 
Trade rules for marine boiler work. If the experience of others 
is like mine, the sooner we go back to iron the better. 

I shall be much obliged for any information that can be supplied 
by steel makers or others. Is there any particular way in which 
a steel stay should be made’ Mine are not heated or forged in 
any way, the Board of Trade warning us against that practice. 
They are cut off the bar as delivered by the makers and screwed 
in the ordinary way. To satisfy you that I do not ask questions 
to gratify curiosity, I enclose my card, from which you will see 
that this question of stays is no trifle, but for obvious reasons I 
do not wish my name made public, Stray Bort. 

February 12th, 





S.8. NORTH-WEST, 

Sir, — Observing in your issue of the current week an account of 
the above steamer, fitted with Belleville boilers, that there are 
812 equare feet of fire-grate and 22,736 square feet of heating 
surface, fora total indicated horse-power of 7500, these figures 
work out 9°236 indicated horse-power per square foot of fire-grate 
and 3°03 square feet of heating surface per indicated horse-power 
respectively, 

Assuming that there is no error in the report as published in 
your columns, it would appear to me that very large boilers on 
this plan are required, as compared with those on the ordinary 
Scotch type. MARINE ENGINEER, 

London, February 12th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Tests of rvooring slates.—At a recent meeting of the American 
Society of Civil Engineers, a paper on the strength and weather- 
ing qualities of roofing slates from Pennsylvania was read by Pro- 
fessor Merriman, of Lehigh University, in which it was stated that 
these qualities depend not merely upon the chemical constituents, 
but upon the way in which the grains are cemented together, 
which can only be ascertained by microscopical examination, The 
tests were made by impact, a simple test for quick use by archi- 
tects and builders. The test pieces were 6in. by 7/in., with the 
ends loosely clamped in grooved supports, so as to form a beam 
with fixed ends. A wooden ball weighing 15} oz. was dropped 
from a height of 9in., and the number of blows required to produce 
rupture were noted. The number of foot-pounds of work required 
per pound of slate in causing rupture is a measure of the ultimate 
resilience of the material to resist shock, and is thus an index of 
its strength and toughness. In the acid tests the results showed 
that specific gravity is not a good index of corrodibility, but also 
that the least corrodible slate offers the greatest resistance to 
impact, The tests for density and softness, although of importance 
for slates of the same locality, are not good indications of the 
strength and weathering qualities of slates of different regions; 
but tests for porosity, corrodibility, and flexural strength give 
good indications of these properties, The injurious chemical 
constituents are sulphur, carbonate of lime, and magnesia, but 
while chemical tests are valuable, only physical tests can be relied 
on for authoritative information as to wear and use. The com- 
pressive strength of 3in. cubes is 53601b. per square inch when the 
pressure is applied parallel to the cleavage, and 10,5301b, when 


applied —— to the cleavage, 
Torpedo boats.—The Navy Department is now receiving tenders 
‘pe P' g 


for the construction of three torpedo boats, each 160ft. long, 16ft. 
beam, and 5ft. draught, with a displacement of 139 tons, sixty 
tons of which are for the machinery. The total coal capacity is 
forty-five tons. The armament consists of three torpedo tubes and 
three one-pounder rapid fire Hotchkiss guns. The torpedo launching 
tubes are mounted on deck on swivel carriages, and it is claimed 
that the boats operated on this plan can handle their torpedos 
more rapidly than boats having the torpedo tubes built in the bow. 
The tubes of the latter being much nearer the water-line, it is 
necessary for them to slow down to discharge their torpedos, and 
the necessity of turning after firing lessens their chance of escape. 
The steam generators in these boats are placed at the ends of the 
machinery space, with the twin screw engines between them, one 
ahead of the other, in water-tight compartments, By this arrange- 
ment—the engine-rooms being separated by a taliban 
more comfort is obtained for the engineers, and a shot piercing the 
vessel from side to side cannot disable more than one engine or cause 
the abandonment of more than one engine-room, unless it should 
happen to exactly strike and wreck the bulkhead. When running 
at cruising speed one engine watch can manipulate both engines, 
as the throttles and reverse gears are at the ends of the engines 
nearest the bulkhead, which is pierced by a door that can be closed 
water-tight from the deck above. Powerful steam ejectors are 
placed in each compartment, capable of relieving the vessel of an 
immense amount of water in a short time. The engines themselves 
are specially designed for lightness and strength. They are of the 
vertical, inverted cylinder, direct acting, triple expansion type, 
each having a high-pressure cylinder 12in. diameter, an inter- 
mediate pressure 19}in., and two low-pressure cylinders 22in., all 
with a stroke of 16in., developing at a steam pressure of 240 lb. 
2000-horse power when making 412 revolutions per minute. The 
arrangement of working parts is such as to reduce vibration to a 
minimum. The principal bearings are extremely long, and every 
possible place is cored and bored out, so that the horse-power per 
ton of weight of material is very high. The working parts have 
also been reduced in number as much as possible, the main valves, 
all of the piston type, being worked by means of cranks on a shaft 
parallel to the main shaft and geared to it. Each engine will have 
its own condenser, and these will be placed on opposite sides of the 
epgine compartments. The boilers are of the water-tube type, 
quick steamers, and carry their high-pressure wonderfully steady 
and without foaming or priming. On deck the turtle-back is 
carried from the bow to the forward side of the conning tower, 
which enables these boats to keep up a high rate of speed, even 
in a sea, and also adds to the space of the officers’ quarters. Con- 
trary to the general rule, these are placed forward, near the 
conning tower, and are fitted to afford the greatest comfort in 
the least space, every effort being made to spare both officers and 
crew as much as possible the fatigue and inconvenience common in 
such small, high-powered craft, and keep them in an efficient 
fighting condition. The entire space aft of the machinery is given 
up to the machinists and crew, and fitted with folding berths, mat- 
tresses, and lockers, and supplied with a lavatory and yacht water- 
closets. Two methods of steering are provided—steam gear in the 
forward conning tower and hand gear aft, beside a spare tiller 
placed near the rudder head to be used in case of an emergency, 
The after tower is oval in shape, and forms a covered companion- 
way and ventilator to the spaces below, as well as a chart and 
navigation room. On the deck beside the torpedo tubes are two 
one-pounder Hotchkiss guns, and another one is mounted on the 
forward conning tower. Folding boats are carried ; also a small 
mast, not rigged to carry sails, but merely for the display of 
signals—fiags by day and electric lanterns by night, The anchors 
are handled from davits near the forward end of the turtle-back by 
a neat little steam windlass sunk in the deck. No plankingis used 


LL 
wood. Electricity is used for general illumination, as well as fo 
running side lights. The ventilation system is very complete po, 
sisting of downcasts and exhausts for each compartment, the 
hatches and skylights by proper construction being also utilised for 
this purpose, 








PHYSICAL SOCIETY. 


Av the ordinary meeting, January 25th last, Mr. Medley cop. 
cluded the reading of a paper by Professur Ayrton and himself on 
‘* Tests of Glow Lamps,” which was commenced at a former meet. 
ing. With the newer lamps employed in these tests it was found 
that candle-power, current, and candles per watt all rose as the 
lives of the lamps increased. The authors, being surprised at this 
result, took care tosatitfy themselves that the effect observed was 
due neither to change in the resistance of their manganin potentio. 
meter strip, nor to uncertainty of contact at the sockets of the 
lamps. Starting again with new lamps, they found that in ql] 
cases the light given out was greater after the lamps had been 
glowing for some time than it was when they were new. In the 
earlier tests a considerable falling off in candle-power had always 
taken place after the lamps had been running for some time 
Further, while the globes of the earlier lamps were always much 
blackened, even after a run of a few hundred hours, and so 
became comparatively useless long before the filament broke, the 
Edison-Swan lamps now examined showed hardly any blackening 
even when the filaments lasted over 1300 hours. The rise in 
candle-power was always accompanied by a rise in current, which 
was, however, proportionally much smaller, ro that the consump. 
tion of power per candle was actually less after the lamp had been 
running fifty hours than it was at the beginning. Among the 
conclusions drawn by the authors were the following :—(u) When 
a group of EdisomSwan lamys marked 100-8 are run at 100 yolts 
and each lamp as its filament breaks is replaced by a rew one, it 
may be assumed that the light given out will never subsequently 
be as small as when all the lamps were new; (+) an Edison-Swan 
lamp marked 100-8, when run at 100 volts will give an average 
illumination of about 10 candles, and will absorb on an average 
power of about 4°3 watts per candle, so that such a lamp must be 
regarded asa 43-watt lamp, and not a 30-watt lamp, as is fre. 
quently stated ; (c) the maximum rise of light rezorded duriog the 
life of any lamp was 45 per cent.; (¢) with lamps of the type 
examined, there is no point at which it becomes economical to 
discard a lamp before its filament actually breaks ; (¢) no marked 
economy can be gained by over-running such lamps, ‘+ , by using 
pressures exceeding 100 volts, 

Professor Ayrton mentioned that the improvement in glow. 
lamps after running for some time had been attributed to an im 

rovement inthe vacuum. Experiments made on new ani used 
amps by means of an induction coil showed that the more a lamp 
was used the better the vacuum became, but he—P!’rofessor 
Ayrton—though at first inclined to adopt this explanation, had 
since found that though in all the lamps examined the progressive 
improvement of the vacuum was equally marked, the increaie in 
= varied between very wide limits, being very con- 
siderable in some lamps, and hardly perceptible in others. 

Professor Riicker asked if it made any difference to the life of 
a lamp whether it were kept running continuously until the fibre 
broke or were run for periods of a few hours, alternating with 
intervals of rest. ‘lhe latter case would more nearly correspond 
with the conditions obtaining in practice, 

Professor Ayrton replied that the lamps were kept running 
during the night, and were disconnected during the day. 

A paper by Professor Anderson and Mr, J. McClelland, on 
‘‘The Temperature of Maximum Density of Water and its 
Coefficient of Expansion in the Neighbourhood of this Tempera- 
ture,” was read by the secretary, Mr. Elder. The dilatometer 
method was used, but the bulb of the instrument contained a 
quantity of mercury, determined by experiment, which for the 
range of temperature concerned was such as to secure the con- 
stancy of the remaining internal volume occupied by water. The 
observed changes were thus the real and not the apparent changes. 
The bulb was furnished with a graduated tube of small bore bent 
twice at right angles, which serves at the same time the purpose of 
a ground glass stopper. The joint was made water-tight by a 
little Canada balsam. To determine the coefficient of expansion of 
the glass, the bulb and tube were filled with mercury at 0 deg. C., 
and heated up to about 9-7 deg. C., the necessary weighings being 
afterwards performed. The coefficient of expansion of mercury 
being known, the number of grams of mercury to be kept in the 
bulb during the experiments on water was calculated. The 
dilatometer was next filled with thoroughly boiled distilled water 
at about 8 deg. C., the stopper-end of the graduated tube inserted, 
and the free end dipped under mercury, giving at 4 deg. C. a 
column of mercury whose changes of level could be observed, A 
thermometer was placed with its bulb close to the middle part of 
that of the dilatometer, both being immersed in a water bath 
which could be cooled by the addition of ice-cold water or cooled 
by radiation from surrounding objects. The thermometer used was 
graduated to tenths of a degree, and was compared with two simi- 
larly graduated ones by different makers. The two latter agreed 
very closely with one another, and one had a Kew certificate 
showing no error in the readings, Temperatures were written to 
the fourth decimal place, but accuracy to this extent was not 
claimed. Three sets of experiments were made, and for each a 
corresponding curve was drawn. In the first the water was at 
atmospheric pressure, in the other two at one and a-half and two 
atmospheres respectively. Corresponding to these three pressures 
the temperatures of maximum density found were 4 1844 deg. U., 
4°1823 deg., and 4°1756 deg. The value 4°1844 deg. correspond- 
ing to atmospheric pressure, is greater than that generally 
received, 

Mr. Rhodes thought that sufficient precaution had not been 
taken to calibrate the thermometers accurately. He doubted 
whether temperatures read in the manner described could be 
relied upon to much less than 0'1 deg. He did not see that any 
real advantage was gained by having mercury inside the dilato- 
meter to compensate for the expansion of the glass. 

Mr. W. Watson thought that the mercury within -the vessel 
would cause further uncertainty by tending to produce distortion 
of the glass, He pointed out that in the case of water at maxi- 
mum density there would be practically no convection currents, 
so that equalisation of temperature would be very slow. As the 
bulb used was about 8 cm. in diameter, and all the experiments 
were made with the temperature rising, he thought that tbis 
would account for the high value obtained for the temperature of 
maximum density. 

Dr. Burton thought a distinct advantage was gained by compen- 
sating for the expansion of the glass. The values obained in 
different experiments did not seem to be highly concordant, 

Prof. Riicker thought that the criticisms which had been passed 
were for the most part just. For such measurements as those 
recorded, it was not sufficient to know the corrections of the ther- 
mometer readings at a few isolated points; the portion of the 
stem over which the readings were taken must be carefully and 
minutely calibrated. The Kew certificate not only ignored errors 
of less than ‘05deg.—as mentioned by the authors—but it only 
gave corrections for a small number of temperatures, separated by 
considerable intervals. 











A.rHouGH H.M.S. Sultan has undergone a thorough 
refit, and is supposed to be to a large extent modernised, we read 
that her old muzzle-loading guns are to be retained. We cannot 
but deplore the tendency to do things by halves thus made evident 
on the part of the Admiralty. So much money has been spent on 
this ship since she was brought home from the Comino Channel 





on the decks ; they are covered with thick linoleum instead, as this 





It happens that I make a considerable number of small locomo- 


gives a better foothold in wet weather, and is much lighter than 


that one would like to see a better result. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A stRoNG commercial position in such times as these, is that 
oceupied by the Patent Nut and Bolt Company, of Smethwick, 
near Birmingham. The annual PE! pecpen to pay a dividend 
of 5 per cent. on the preference and 10 per cent. on the ordinary 
shares, to place £10,000 to the reserve fund—thus brioging it up 
to £100,000—and to carry £21,000 to the next account. The net 
profits for the year were £42,329, A satisfactory report is given 
also by the Birmingham Railway Carriage and Wagon Company, 
who pay 6 per cent, on the preference, 7} per cent. on the ordinary, 
and whose reserve and depreciation fund now stands at £106,514, 
Perry and Co, have made £28,000 profit for the year, and pay 
5 per cent, on the eg a and as much as 124 per cent. on the 
ordinary shares. This is decided progress, 

The iron trade shows little trade this week in its actual condi- 
tion, business being greatly interfered with by the continuance of 
the frost, numbers of works being unable to get coal, and the 
canals being completely blocked with ice. The meeting to which 
reference was made last week, for forming a New Midland Iron 
Trade Association, bas resulted in the issue of circulars to the 
various ironmasters in the districts, describing the scheme and 
asking for their co-operation, ‘I'he proposal does not, however, 
meet with any large amount of enthusiasm, and many of the iron- 
masters are of the same view as that expressed by Messrs. Pearson 
and Kaowles, of Warrington, who suggest that the present time 
is scarcely opportune for action by combinations aiming at advanc- 
ing prices. Messrs, Pearson and Knowles fear increasing foreign 
competition from Belgium, Germany, and other countries, and 
they urge that the only way to meet this competition is by 
cheapening prodaction, 

The possibility of a ship canal from Birmingham to the coast is 
a prospect calculated to raise anticipations of lightened freightage 
bills in the minds of many Midland engineers, whilst the construc- 
tion of such a waterway is a no less inviting subject for the 
imagination to dwell upon. The attention which is being given 
to the subject seems to point to something practicable being 
accomplished before many more years have passed. No fewer 
than four papers on the subject of canals +. railways were con- 
tributed at the morning session alone at the seventeenth 
annual meeting, held in Birmingham this week, of the Federated 
Institution of Mining Engineers ; and in the afternoon two other 
papers were read, dealing more particularly with Severn naviga- 
tion. Mr. L. B. Wells, of Manchester, pointing out that the 
railway companies control 1264 miles of navigation out of 3520 
miles, advocates a scheme for transferring canals to independent 
companies, and then for the amalgamation of the canal companies 
and a wholesale improvement of all British waterways. Regarding 
the low cost of plant for water transit, he points out that a rail- 
way train loaded with 220 tons costs for locomotive and trucks 
£3360. A steam barge to carry the same quantity would cost 
£1600, but it could be used to tow three other barges of 260 tons 
capacity, costing £800 each, and not merely in the still waters of 
the Weaver and Manchester Ship Canal, but also across the estuary 
to Liverpool, Mr, E. D. Martin, engineer to the Severn Com- 
missioners, showed that for an expenditure of £10,000 the thirty 
miles of the Savern from Gloucester to Worcester had been con- 
verted from a mere barge canal into a highway for sea-going 
steamers, and the Midlands had been brought thirty miles nearer 
the ships’ side. Mr. L. F. Vernon Harcourt suggested several sea 
routes from Birmingham, at an estimated cost of £5,000,000 ; but 
one estimate during discussion was only £2,317,450 from Birming- 
ham to London. 

The Birmingham Association of Mechanical Engineers had a 
pleasant and instructive time at their annual dinner on Saturday, 
when the chief guest was Mr. Jesse Collings, M.P. The chairman 
—Alderman Fallows, Mayor of Birmingham—proposed prosperity 
to the Association, Considering it had been established only five 
years, he thought the membership was satisfactory, and the yearly 
increase in numbers clearly showed the favour with which it was 
regarded. Mr. E. Hazel, president, in replying, submitted that 
the association, by the useful work it carried on, was in every 
sense worthy of the attention and countenance of every engineer 
employer in the district, ‘That and kindred associations were 
doing their best to conserve to England the heritage of a race of 
engineers, and to keep her in the proud position of the mother of 
engineering nations. 

To the representatives of iron and steel and engineering works 
present at the recent meeting of the South Staffordshire Institution 
of Iron and Steel Works Managers, an interesting account of the 
rise and progress of the Factories and Workshops Acts, was given 
by Mr. C. C. Hoare, H.M. Inspector of Factories for this district. 
Most of the paper was historical, and Mr. Hoare wisely refrained 
from lecturing his audience upon their duties, but he concluded 
with a few hints, which may be usefully reproduced, It beboved, 
he said, many employers in Staffordshire seriously to study the 
best means of carrying out the section of the 1878 Act as to pro- 
viding fans or other mechanical means for removing dust generated 
by grinding, glazing, or polishing. Each man should be made 
pee fnew for his own fencing. In more than one instance he 
had instituted legal proceedings against rollers for neglecting to 
keep the fencing of their rolls in proper condition when the owners 
of the ironworks had directed the men to do this. Mr, Hoare also 
asked his hearers to see that the abstract of the Acts was in good 
order, and that all notices of night work, holidays for day workers, 
&c., were fixed in conspicuous positions, They must not allow 
lads to be employed, especially those on night turn, unless their 
names were duly registered. 

The question of bogus certificates in the chain trade is not to be 
allowed to go unanswered. The matter has now been taken up 
by the United Chain Makers’ and Chain Strikers’ Association, who 
are preparing a report to be forwarded to Members of Parliament 
for all British districts concerned in making chains “ for British 
ships or for use within the United Kingdom.” It is declared that 
these ‘‘spurious chains are chietly made by persons belonging to 
other trades, who work at night in out-shops.” It is asserted that 
‘large quantities of chains are manufactured in Staffordshire and 
Worcestershire that are utterly unfit to be sold in the markets, 
and which would not stand the Admiralty test.” The buyers 
pec ar upon bogus certificates which allege that a test has been 
applied, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There is still no new development calling for 
special notice in the general position throughout the iron trade of 
this district. In pig iron for the most part business continues 
mostly of a hand-to-mouth character, consumers buying fifty tons 
where they usually buy five hundred ; but if anything, there is 
perhaps more firmness on the part of makers in holding to their 
prices, and merchants are more chary about underquoting. Here 
and there where special offers of quantities are put forward 
makers will give way 3d. or 6d. per ton, but generally it is 
are difficult to place orders at under current quoted 
rates, 

Lancashire makers state their position to be precisely the same 
as I have repotted for several weeks past, and with regard to dis- 
trict brands 36s. to 363. 64d. for forge to 38s. to 38s. 6d. for foundry 
remain about the average figures for Lincolnshire, with Derbyshire 
foundry about 42s. 6d. to 48s. net cash, delivered Manchester. For 
good foundry brandsof Middlesbrough makers are not quoting under 
48s. 4d. to 433, 7d. net cash, delivered Manchester, but sales at 3d. to 
6d. under these figures have recently been made by merchants, 
With regard to Scotch iron it would be difficult, except through a 








few speculative operators, to place orders for Eglinton under about 
463,, and for Glengarnock about 46s, 6d, net prompt cash, delivered 
at the Lancashire ports. 

Finished iron makers in this district still report forges on 
short time, and good specifications could be placed at under 
quoted rates, Delivered Manchester or Liverpool, Lancashire 
bars average £5 3s. 9d. to £5 5s., with North Staffordshire quali- 
ties quoted £5 5s. to £5 7s. 64.; Lancashire and Staffordshire 
sheets, £6 153, to £7 ; and Lancashire hoops, £5 153, for random, 
and £6 for special cut lengths. 

The movement amongst the irc ters of L hire, Stafford- 
shire, Yorkshire, Shropshire, and Derbyshire, with the object of 
forming a combination with the workpeople—to check what is 
described as ‘‘the downward and ruinous tendency of prices” in 
raw and finished iron—is not likely to attain very successful results 
in face of the opposition of Messrs. Pearson and Knowles, in 
Warrington, the largest finished iron makers in Lancashire. 
Messrs, Pearson and Knowles strongly hold the opinion that the 
only way to meet German and Belgian competition is to cheapen 
production, and this view is shared by a great many of the leading 
representatives of the iron trade in this district with whom I have 
discussedthe matter. Possibly some combination might be arrived 
at with regard to purely home trade, such as the hoop manufac- 
turers have carried out for the last two or three years, but which 
has tended to shut them out of the foreign markets, and a combi- 
nation such as proposed by the ironmasters would inevitably 
have the effect of still further restricting the foreign trade. 

Basiness continues only very quiet as regards either raw or 
manufactured steel ; for ordinary foundry hematites the average 
prices remain at about 51s. 6d., less 25 per cent., with common 
steel billets obtainable £3 17s. 6d. to £4, and better qualities £4 5s. 
per ton, net cash, delivered Manchester, Tne position of makers 
of steel boiler-plates is, however, somewhat strengthened by the 
large orders which have recently been booked in Scotland, and 
which will necessarily tend to check the keen competition of 
Scotch plates in this market. There is still only a limited local 
demand, but prices are becoming firm at £6 to £6 23. 61, as the 
very minimum figures for good boiler-making qualities, delivered 
Manchester district. In steel bars, however, some contracts have 
recently been placed at extremely low figures, 

I hear several important orders have recently been secured by 
one or two well-known machine-tool makers in this district. Oae 
of these is for Japan, another for Russia, and there seems to be a 
very fair amount of contract work just now stirring on account of 
both home and foreign Governments, Apart, however, from this I 
do not come across any appreciably increased weight of new work 
coming forward ; and where establishments are not securing special 
orders for contracts such as above referred to they are mostly but 
moderately engaged. Boiler makers still report this branch of 
trade as anything but satisfactory, and the locomotive building 
trade also remains without improvement, the principal establish- 
ments in this district being very short of orders. 

The annual report of the Wigan Coal and Iron Company, the 
largest concern of its kind in Lancashire, has jast been issued to 
the shareholders. The directors stated that the output and sales 
from the collieries have been greatly restricted owing to the small 
demand for fuel, and the pits unfortunately have been working 
very short time owing to the impossibility of vending the fuel at 
a reasonable price. In fact the pits have never before worked 
such short time, since the formation of the company. Daring the 
early part of the year prices were still somewhat abnormal, 
but they soon began to fall, and this had continued through 
the year. The demand both for iron and steel had also been 
very dull during the twelve months, with prices quite unremunera- 
tive. The accounts for the year showed a profit of £82,922 on the 
whole operations of the company, and the directors recommended 
a dividend at the rate of £4 per annum free of income tax, which 
would absorb £72,389, leaving a balance of £12,663 to be carried 
forward. 

The continued excessive severity of the weather is necessarily 
keeping up a brisk demand for all housefire qualities of fuel, and 
with a few exceptions collieries are securing sufficient orders to 
keep them on practically full time. The frozen condition of 
the canals is, however, considerably interfering with water 
transit, with the result that a largely-increased traffic is 
thrown upon the railways, which they are not in all cases 
fully able to cope with, and in not a few instances large users 
of fuel for manufacturing purposes are experiencing some 
difficulty in getting their requisite supplies. The commoner qualities 
of round coal, although they do not meet with any appreciably 
increased demand for iron masking, steam, and genera] manufactur- 
ing purposes, are moving off more freely for house fire require- 
ments, with the result that a good deal of the surplus supplies are 
taken off the market, whilst engine fuel continues in generally 
good demand for mill purposes. The spell of severe weather has, 
however, come too late in the season to enable colliery proprietors 
to put up their prices, but they are firm at full list rates, best 
Wigan Arley at the pit mouth readily fetching 103. 6d. to lls. 
Pemberton 4ft. and seconds Arley, 9s. 6d. to 103.; common house- 
coals, 7s. 6d. to 83.; steam and forge coals, 6s, 6d. to 7s.; with 
engine fuel ranging from 3s, 6d. for common, to 4s. 6d. and 5s, for 
better qualities, 

The shipping trade continues only quiet, but with lessened 
supplies offering at the ports on the Mersey, the excessively low 
quotations recently ruling have for the moment disappeared, and 
ordinary descriptions of Lancashire steam coal could scarcely be 
bought under 8s, to 83, 6d. per ton, delivered at the Garston 
Docks or the High Level, Liverpool. 

Barrow.—The hematite pig iron trade is very inactive, and the 
position is made much more serious this week by the fact that 
five furnaces have had to be damped down at Millom and Askam, 
in consequence of the unsuccessful efforts made between masters 
and men as to the terms on which a reduction of wages can be 
brought about. Further than this, a furnace has been blown out 
at Harrington, in Cumberland, and row there are only twenty- 
three furnaces in blast in the district cut of seventy-five which are 
built. Notices of reduction in wages have been given at the 
Barrow Steel Works, varying from 5 to 74 per cent. It is not 
anticipated there will be any difficulty here, as work is so scarce. 
Prices of pig iron warrants are rather higher at 423, 4d. net cash 
sellers, and 42s, 3d. buyers. Makers quote 433, to 443. per ton 
net f.o.b. for mixed Bessemer numbers. Stocks bave increased 
during the week 500 tons, and now stand at 185,247 tons, or 
14,769 tons more than in the beginning of the year. 

Iron ore is in slower sale than ever, and, of course, in very 
small consumption. Prices are sterdy at 83. 6d. for ordinary, 9s. 
to 10s. for best, and 12s, to 13s, 6d. per ton net at mines for 
picked qualities. 

Steel makers are short of work, and some good orders have 
just gone past them at lower prices than makers in this district 
can afford to quote. There is a poor demand for rails, Plates 
are in fair order, but no new contracts have been booked 
lately. Steel castings are in good demand, and makers are well 
placed for orders, Other branches of the steel trade are 
depressed, 

Shipbuilders and engineers are not booking any new orders, 
but remain very busy on old contracts for Admiralty and mer- 
cantile account. 

The coal trade is depressed, and sales are fewer than they have 
been. Prices are unchanged at 12s, to 14s. per ton, while coke is 
in very limited demand at 17s. per ton, delivered. 

Shipping is still very greatly depressed. Exports of pig iron 
during last week from West Coast ports only reached 1900 tons, 
comparing with 6804 tons in the corresponding week of last year, 
while the exports of steel were 5607 tons, compared with 3230 tons 
in the corresponding week of last year, The aggregate shipments 
of pig iron and steel this year, so far, have been 26,728tons, and 
31,495 tons respectively, comparing with 34,852 tons and 29,365 
tons in the corresponding period of last year, a decrease of 8124 
tons of pig iron, and an increase of 2130 tons of steel. 












THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE present condition of the coal trade is very perplexing. The 
continued severe state of the weather is slowly telling on the 
demand, although the quantity called for is not large enough to 
keep all the collieries fully employed. Merchants’ stocks are also 
rapidly decreasing, and the coalowners are beginning to hope that 
they will feel at last a part of the benefit of the increased trade. 
Up to now business has been met from stocks, but, as stated 
before, owing to their rapid decrease, agents in London have been 
able to advance prices in the best qualities of household fuel to the 
extent of 2s. per ton. The metropolis is taking a very large 
tonnage, and this has enabled a pretty general advance of quota- 
tions at the pit. The cheapness of other fuel makes it extremely 
difficult even to sustain such a small advance as 6d, per ton. With 
these exceptions prices are about the same as reported last week. 
Silkstone house coal is quoted at 92. 6d. to 11s. per ton at the pits : 
Barnsley House makes from 83. 6d, to 93, 6d.; other qualities from 
7s. 9d. per ton, There is only a moderate business doing in steam 
coal, and a limited amount is at present being sent to the Humber 
ports, Many of the leading collieries are forwarding a good sup- 
ply by rail, the extreme cold weather having prevented owners 
using the waterways, 

Daring last week a meeting of the South Yorkshire Steam Coal- 
owners’ Association was called to consider the question of making 
contracts for the export trade ; the proceedings were conducted in 
private, It is understood that an effort will be made to maintain 
a rate of 7s. 6d, per ton of 20 cwt. for best qualities. A fair 
business is being done with Grimsby, but it is considerably ham- 
pered by the large quantity of fuel sent from the Derbyshire 
collieries. Barnsley hards make from 7s, to 7s. 94. per ton; other 
qualities from 63. 94. to 7s. per ton. Gas coal continues in good 
request, which is undoubtedly owing to the large quantity used 
for heatiog purposes. Prices are firmer, but abundant supplies 
prevent any substantial increase being obtainable. Railway com- 
panies are drawing large tonnages, and collieries having locomotive 
contracts en hand are extremely well off at present. Small coal, 
engine fuel, and slack continue in the demand already reported, 
and can be had at low rates. Good riddled slack is quoted at 4s, 
to 13, 6d., and ordinary pit slack as low as 23. 6d. to 2s. 9d. per 
ton. The coke trade is not quite so good as it was. Owing to the 
quiet state of the iron trade, the amounts sent to Derbyshire, 
North Lincolnshire, and other districts is only moderate. The 
output is still large, prices varying from 9s. to 10s. 6d. per ton. 

No improvement is perceptible in the iron or steel trade this 
week. Hematites are quoted at 19s. to 51s. per ton, according to 
brand ; bar iron, £5 to £5 53; Lincolnshire forge iron, 38s.; 
Bessomer billets, £5 7s. 6d.; Siemens-Martin, £5 10s, to £6; tires 
and axles, £7 to £7 10s. Rather more is doing in railway mate- 
rial, such as springs, axles, tires, and similar goods. 

The returns of the Board of Trade for January disclosed, as was 
expected, a considerable falling-off in imports and a slight increase 
in exports, as compared with the opening month of 1894. The 
imports amounted to the value of £36,753,038, against £38,458,613. 
The decrease on the month was therefore £1,705 545, The exports 
reached a total of £18,224,236, against £18,151,880 for January of 
1894, the increase being £72,356. The foreign business done in 
hardware and cutlery amounted to £149,617, as compared with 
£149,436, thus showing a trifling advance last month. The 
increasing markets are Russia, Holland, Belgium, United States, 
Chili, Braz‘l, and the Argentine Republic. Decreases are shown 
by Sweden and Norway, Germany, Spain and Canaries, Foreign 
West Indies, British Possessions in South Africa, Australasia, 
British Possessions in East Indies, and British North America, In 
steel the falling-off is even more than was anticipated, the value 
sent abroad last month being £107,648, against £137,701. This 
is within about £50 of the trade done in the opening month of 1893, 
The principal decreasing markets are Russia, Sweden and Norway, 
Germany, Holland, France, British East Indies, Australasia, ana 
British North America. In fact, only two markets exhibited an 
improvement— Denmark, which has advanced from £2933 to £3194 
and the United States, which has taken a value of £18,296, against 
£14 962. But even the increased business done with the United 
States is still about £8000 less than in the opening month of 1893. 

The coal trade of the South Yorkshire collieries with Hull during 
January reached a weight of 142,576 tons, as compared with 
145,008 tons for the opening month of 1894. Denaby Main is 
again at the top with 17,360 tons, against 15,312 tons for the first 
month of last year. Wharncliffe Silkstone comes second with 
10,680 tons, a remarkable advance on January, 1894, when the 
total weight sent from that colliery was 2624 tons. A West 
Riding Silkstone is third with 7696 tons, as compared with 4592 
tons, and Carlton Main follows with 6976 tons, against 5664 tons. 
The foreign trade took 53,773 tons, which is an increase of 5000 
tons on January of last year. Sweden and Norway, although head- 
ing the list, did far less business than a year ago, the respective 
tonnages having been 11,342 and 21,250. Germany, on the other 
hand, took 10,466 tons, against 4023 tons. South America has 
dropped to 2555 from 6109. Belgium has advanced to 2309 tons, 
only 905 tons having been sent to that market in January of last 
year. Egypt, France, and Holland have all largely increased their 
tonnage. North Russia has taken 2551, against 1401, while Africa, 
which did not receive a single ton of coal from England in January 
of 1894, took 1305 tons last month. The quantity sent last month 
to Africa is about one-fifth of the entire weight sent to that market 
in 1894. South America figures in the list for 2555 tons, an 
immense falling-off on the figures of the previous January, when 
it was 6109 tons. 

Although it is generally conceded that unless a hard frost comes 
before Christmas it is of little use to the skate manufacturer, there 
can be no doubt that the long spell of almost uninterrupted cold 
weather has moved the entire stocks from the shelves, both of 
dealers and of makers. This will affect the business for next year 
in two ways—first, by getting rid of the accumulations, which have 
become considerable, owing to a succession of mild winters; and 
second, by encouraging local firms to prepare for frosts, which come 
unexpectedly as this did, immediately on the close of the old year. 
Several of the manufacturers state, however, that a great deal of 
the business is in the inferior and low-priced goods, in which Ger- 
many dominates the market. The principal of one of our largest 
houses has had a letter from his traveller in the London district, 
who says that he could not do any business in the cheaper classes, 
because the Germans undersold him in all these qualities. In fact, 
the dealers told him they had given up buying English-made skates 
of the more popular sorts, because they were unable to get quota- 
tions anywhere near what were readily offered by the competing 
German houses. The better classes of skates, particularly in 
recent patents, which have proved successful, are pretty largely 
produced by Sheffield houses, as well as the Acme skate, which is 
Indispensable in the United States. Bot the production of the 
Acme has ceased to be a large trade in this city, the Americans 
having been able to overtake the most of it. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Very little movement is shown in trade just now, but it is 
satisfactory to state that it is not worse than it has hitherto been 
this month, which is as much as could be expected, taking into 
account the exceptionally severe weather, which is stopping 
deliveries on every side, and forcing makers to keep in their yards 
iron which has been bought and should have been delivered. The 
state of affairs is most disappointing, for when there was a reason- 
able prospect of improvement, as there usually is in February, the 
bad weather intervenes, and producers are doing no better than 
they did in January. Shipbuilders have booked a fair number of 
orders recently, and for very large vessels, and are in many cases 
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better off for work than they were at any time last year; 
but they cannot get on with it, as nearly all outdoor employ- 
ment has to be suspended because of the inclement weather, 
and accordingly, shipbuilders yey Rororage to accept delivery of 
the iron and steel which they have bought, there is irregular work 
at the mills and forges, and the consumption of pig iron is cur- 
tailed, the stocks having to be added to in consequence. Local 
consumption will not this month even equal that of January, 
though the sales are actually better, and the increase in stock will 
not be very far short of that of last month if the weather does not 
quickly improve. But makers are not reducing production, as 
they believe that increased trade will be done next month when the 
shipping season opens, and that there will be a considerable 
amount of briskness. The exports to all quarters are much 
below the average, but then it must be remembered that all the 
ports on the Continent, to which this district sends the bulk of the 
pig iron that is shipped oversea, are icebound, and that the ship- 
ments foreign are much below even what they were last month, 
while to Scotland the quantity of Cleveland pig iron that is de- 
spatched from the Tees is not half the usual tonnage, for already 
as much iron is stored at Grangemouth as can be accommodated, 
and most of it must remain there until the frost disappears and the 
canal to the Glasgow district is open. In the ordinary course of 
business continental consumers and merchants should now be com- 
mencing to buy iron for spring delivery, but there is very little 
inclination to do so at present, as the market is so uncertain, 
and buyers wait on the chance of seeing lower prices, espe- 
cially as some merchants abroad are said to have sold 
Cleveland iron at rates below any which have yet prevailed, 
and if they have to cover at the prices that now rule, 
they will be losers, It is not expected that there will be much 
buying for forward delivery until this month is over, but the 
general opinion in this district is that we have seen the minimum 
of prices, and that exports will be brisk as soon as the weather is 
propitious. This month to Wednesday night the shipments of pig 
iron from the Tees reached 20,044 tons, as compared with 19,547 
tons in January, and 33,531 tons in February last year to 13th, 
but the weather of this month last year was very different from 
that which has been experienced this month. It is the belief that 
there will be much activity in trade next month that keeps makers 
from blowing out any furnaces and reducing the production, 
though at present they are accumulating stock almost as rapidly 
as they did in January. Bat they are holding the iron themselves, 
and much less is sent into the public warrant stores than might be 
expected, for Connal’s increase this month has only been 100,650 
tons, the quantity of Cleveland pig iron held on Wednesday night 
being 1808 tons. 

Business in No, 3 Cleveland pig iron has this week been done 
generally at 34s. 6d. per ton, for prompt f.o.b. delivery, and 
nothing below that has been taken. It is chiefly merchants who 
have been selling at this price, the makers generally asking and 
in many cases getting 34s.9d. Buyers are ready enough to give 
this for deliveries to be made over the next two months, but 
makers are much less anxious to sell than might be expected, 
judging from the rapidly increasing stocks; they, however, believe 
that business will be brisk next month, when the navigation season 
opens, and they look forward to getting rid of some of the stock. 
Cleveland warrants rose 3d. per ton on Monday to36s. 64d. cash—the 
best price that has been recorded for three weeks, but the advance 
was not upheld, for next day 2d. was lost, and at the close on 
Wednesday the sellers’ quotation was 34s. 4d. No, 1 Cleveland 
pig iron has been sold at 363. 6d., but will realise more next 
month, for continental consumers who take the bulk of what this 
district produces will have resumed their imports of it. No. 4 
Cleveland foundry pigs are at 33s. 9d., and grey forge at 33s. for 
prompt f.o.b. delivery. Mixed numbers of East Coast hematite 
pig iron are to be had at 41s. 6d. per ton for prompt f.o.b. delivery, 
but 41s, 9d. is the general quotation, and those who have to pay 
the present prices for materials can hardly expect to make any 
money at this figure. 

If anything, business in the finished iron and steel industries is 
somewhat better on the whole, and, except for bars, prices are 
firmer. The plate and angle manufacturers report a stronger 
demand, and when the weather becomes milder and the ship- 
builders get back to work, they expect to be able to keep their 
mills going with a fair amount of regularity, as they will then 
have no difficulty in regard to specifications. Nothing below 
£4 12s, 6d. is accepted for steel ship plates, while iron ship plates 
are £4 15s.; steel boiler-plates, £5 12s. 6d.; and iron boiler-plates, 
£5 15s.; iron and steel ship angles, £4 10s.; engineering angles, 
£4 15s.; all less 24 per cent. discount and f.o.t. 

The bar trade, which hitherto has felt the depression less than 
other departments, is now more affected by dulness, and orders 
are very few and for small quantities, which would indicate that 
the small consumers, who are the chief buyers, are badly cff for 
werk, The quotation for common iron bars is £4 15s., less 24 per 
cent. Railmakers are not better off, but manage to keep their 
mills in regular operation. 

A case of some considerable interest to iron and steel manufacturers 
has been tried in the Official Referee’s Court, to which it bad been 
referred from the Leeds Assizes. Messrs, R. Craggs and Sons, sbip- 
builders, Middlesbrough, claimed £1500 damages from Messrs. Dor- 
man, Long and Co., Britannia and West Marsh Ironand Steel Works, 
Middlesbrough, for breach of contract. The defendants had con- 
tracted to supply during 1892 some 300 tons of steel angles, bulbs, 
and bulb angles of Siemens-Martin quality, to pass Lloyd’s and the 
Bureau Veritas tests. The plaintiffs said they suffered loss by 
reason of the failure to deliver the steel at the proper time, and 
by its failure in quality. Thus they had not been able to complete 
a vessel in the stipulated time, and became liable to the owners. 
It was ultimately agreed that the measure of damages should be 
£500, or £300 more than had been paid into court, each party 
paying their own costs, 

The Yorkshire Dales Railway Bill—about which so much has 
been heard in the North—is dead for this session, for there was 
no appearance when it came before the Examiner on Standing 
Orders at the House of Commons. The prospect of constructing 
a light railway in Sarledale is more encouraging, as the Chairman 
of the North-Eastern Railway Company has asked a deputation of 
the chief persons in the valley to meet him. It will cost £40,000, 
and it bas been suggested that the local people should provide 
one-third, the landowners one-third, and the County Council the 
remaining third. At the half- yearly meeting of the North- 
Eastern Railway Company, Sir Joseph W. Pease, Bart., M.P., the 
new Chairman, said he had been on the directorate of the North- 
Eastern Railway longer than any other member — since the 
amalgamation of the Stockton and Darlington Railway with it in 
1863. He was elected on the Stockton ard Darlington Board in 
1853, and was one of those who conducted the amalgamation of 
that undertaking with the general system of the North-Eastern. 

The engineering industries are «~iet ; but some report that they 
are doing better than for nearly a year—in fact, they are better off 
for orders than they have been since the strike of engineers and 
moulders last year. But the worst of itis, that scarcely enough 
to cover cost of production can be secured from customers. There 
appears to be less difficulty about securing orders, and it seems 
likely that the worst in prices has been touched. 

The deliveries of coal have increased, as shipments can now be 
carried on without hindrance, the weather having moderated ; and 
the collieries, therefore, are more fully employed than they have 
been at any time this year. The extent to which the bad weather 
affected the trade may be seen in the fact that the exports of coal 
from north-eastern ports last month only amounted to 1,262,525 
tons, or 323,373 tons less than in the corresponding period of last 
year. Prices are firmer, but not equal to those of February last 
year. Steam coal is ls, 8d. per ton cheaper. The Swedish State 
Railway, contracts have been placed at 2s, 5d., delivered at Stock- 
holm, this being 1s, 5d. cheaper than last year’s figure. The bulk 
of the coal will be supplied by this district, but some will be sent 





from South Yorkshire and Scotland. Coke is firm at the figure 
which the syndicate have for several months adhered to. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a somewhat firmer tendency in the Glasgow pig 
iron market this week, with more warrants changing hands than of 
late. Business has been done in Scotch warrants at 41s, 34d. and 
41s, 4d, cash. Cleveland iron has been quiet but steady at 34s, 34d. 
Hematites have been inactive, as far as warrants are concerned, at 
42s. 3d. for Cumberland and 41s, 3d. for Middlesbrough iron, 

The Forth and Clyde Canal, along which the pig iron brought 
from the Cleveland district into Scotland is conveyed from Grange- 
mouth to the iron districts of the West, hes been completely 
blocked by ice. The same thing has not occurred for a large 
number of years. Little inconvenience has so far resulted, how- 
ever, the merchants who import the iron keeping good stocks of 
it, in case of such an occurrence. The stoppage of the canal has 
at the same time led to the suspension of work, either wholly or 
partly, in a variety of directions along its course, and this has been 
most apparent in connection with the coal trade. 

Oae or two furnaces have been changed from the production of 
one class of iron to another, but the total number blowing remains 
74, compared with 61 at this time last year. There are now four 
furnaces producing basic iron at Glengarnock. 

The prices of the special brands of makers’ iron have been 
reduced in most instances 64, to ls. perton. G.M.B., f.o.b. at 
Glasgow, No. 1 is quoted, 42s, 6d. per ton; No. 3, 41s.; Monkland, 
No. 1, 43s, 6d.; No. 3, 41s.; Carnbroe, No. 1, 45s. 6d.; No. 3, 
42s, 6d.; Clyde, No. 1, 48s. 6d.; No. 3, 45s. 6d.; Gartsherrie 
and Calder, No. 1, 50s. 6d.; No, 3, 463.; Summerlee, No. 1, 5ls.; 
No. 3, 463.; Coltness, No. 1, 53s, 6d.; No. 3, 50s.; Glengarnock at 
Ardrossan, No. 1, 493.; No. 3, 45s.; Eglinton, No. 1, 46s. 6d.; 
No. 3, 44s.; Dalmellington at Ayr, No. 1, 45s. 6d.; No. 3, 43s, 6d.; 
Shotts at Leith, No. 1, 53s,; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4578 tons, compared with 3123 in the corresponding 
week of last year. There was dispatched to Australia 635 tons ; 
South America, 256; India, 132; Germany, 45; Belgium, 20; 
Holland, 10 ; Spain and Portugal, 110; China, 30 ; other countries, 
105 ; the coastwise shipments being 3336 tons, against 2413 in the 
same week of 1894, 

Scarcely any improvement appears in the demand for pig iron 
either for home use or shipment. At bome work has been much 
interrupted by the severity of the weather, supplies of both water 
and gas having been cut off in numerous cases. In one or two of 
the Clyde shipbuilding yards a total suspension has taken place 
from this cause, and great suffering has been entailed upon 
numerous sections of the working classes, the building trade in 
particular having been at a complete standstill for several weeks. 

The finished iron trade is dull, the orders available being insufti- 
cient to keep the works anything like actively employed. In the 
export section of the trade there is practically no improvement, and 
prices are unsatisfactory. 

Steel makers, having failed in obtaining adequate prices, have 
made aclaim for a reduction of 5 per cent. on the wages of the 
higher paid workmen. It is not proposed to reduce the others at 
present. The claim will be submitted to the decision of a board 
of arbitration, who, it is hoped, may be able to bring about an 
amicable arrangement. 

In the coal trade there has been an active inquiry for home con- 
sumption of household coals, the prices of which in some localities 
have been raised to consumers. This is due entirely to the diffi- 
culty of transport, many of the railways as well as the water- 
ways having been blocked. The shipments at Glasgow have 
improved, but, on the other hand, they have decreased at some of 
the a? Coast ports. There is improvement in the trade as a 
whole. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN important meeting of colliers was held at Aberdare on 
Monday, when it was decided to support the candidature of Mr. 
David Morgan, miners’ agent, for the County Council. The meet- 
ing passed a resolution strongly approving of the efforts made by 
the agent and executive committee in the endeavour to settle the 
dispute which existed amongst the timber men and rippers at the 
Aberdare-Merthyr steam colliery. The meeting next proceeded to 
discuss a point which is of the first importance to the whole of the 
colliery district. This was the question of high explosives, namely, 
carbonite and ammonite, at the Lower Daffryn and George Pits 
collieries, The conviction of the meeting was, that as Mr. McNab 
had introduced ordinary gunpowder, in aform which was perfectly 
harmless, and would not ignite coal dust, the use of the high 
explosives was not required, and in the opinion of the meeting— 
formulated into a resolution—a protest was justified against the 
Government for introducing a measure to prevent the use of gun- 
powder in collieries. The meeting in question represented the 
Aberdare and Merthyr Colliers’ Association, but the opinion against 
high explosives will very likely be echoed by the general body. 

The coal returns for January are satisfactory, and show an 
increase from Cardiff, Swansea, Newport, and Llanelly collectively 
of 117,850 tons, as compared with the corresponding month of last 
year. Cardiff total was:—Foreign, 936,414 tons; coastwise, 
158,430 tons. Newport:—Foreign, 172,481 tons; coastwise, 
76,031 tons. Swansea :—Foreign, 76,905 tons; coastwise, 50,203 
Llanelly :—Foreign, 12,067 tons ; coastwise, 5690, With regard to 
the other industries, Cardiff nearly monopolises the whole of iron 
and steel by despatching 1631 tons, to 52 tons from Newport, and 
24 tons from Swansea. So in other exports Cardiff sent away 9834 
tons of coke, to 743 tons from Newport, and 862 tons from Swan- 
sea ; and 21,601 tons patent fuel, to 2475 tons from Newport, Mon., 
and 12,314 tons from Swansea. Doubtless, as the spring advances, 
there will not be so marked a difference in some of the shipments, 
The severe frost and generally bad weather of late has told heavily 
on coal shipments. The Cardiff total last week was scarcely 
250,000 tons, Swansea 22,890, and the average was not maintained 
at Newport. Fully half of Swansea total went to France, and the 
United States took 2145 tons anthracite. 

The tendency of the coal market at Cardiff at the beginning of 
the week was upwards, but by mid-week prices fell about 3d. per 
ton, and remain rather dull. The latest quotations show this:— 
Best steam coal, 103. 3d. to 10s. 6d.; seconds, 10s. to 10s. 3d.; 
dry, 9s. 6d. to 9s, 9d.; first-class Monmouthshire, 9s. to 9s, 6d.; 
second, 8s, 9d. to 93, 3d.; best emall, 4s. 6d. to 4s, 9d.; second, 
4s, to 4s, 3d. House-coal shows an increasing demand, and 
slightly better prices, in some cases a distinct advance of 3d. 
Best is quoted at 103, 9d. to 1ls.; No. 3 Rhondda, 10s, 3d. to 
10s. 6d.; small, 6s. 3d. to 6s, 6d.; No. 2 Rhondda, 8s, 9d. to 9s; 
small, 4s. to 4s, 3d. 

Coke is not quoted firmly, and inferior furnace is now offered as 
low as 11s, 9d. to 12s.; best, 13s, 6d. to 14s, 6d.; foundry, 15s, to 
16s.; special foundry, 22s. to 23s, 

Patent fuel is improving in demand and price, and 3d. per ton 
advance is noted. Best brands realise 10s. 6d. to 10s. 9d.; inferior, 
10s. to 10s, 3d. Pitwood stocks remain full, and prices are in con- 
sequence rather weak. (Good timber is quoted at 14s, to 14s, 3d, 
With regard to this trade it may be noted that the tendency is 
upwards, as little tonnage has come in on account of the weather, 
and anything like a good demand clearing stocks will send prices 
up. Local agitation is getting on again in the direction of sub- 
stituting steel for timber in colliery beams and pit props, and it 
is maintained that if colliery owners will only face the initial out- 
lay, they will soon find steel more economical than wood. One 
assertion made by an authority of standing in Glamorgan is that 


<< 


foreign wood coming to the coal ports is deteriorated by subme 

sion for a long time in the water, thus losing its preservative 
qualities, turpentine, &c. It would be well for the trade to rm 
up the question, and investigate in their own interests, 

I regret a still no improvement to record in iron and steel 
The leading steel works continue to import ore largely from Bilbao, 
Blaenavon having three large cargoes this week. Stagnation seems 
increasing in most branches, and in neither is there any degree of 
briskness. A small make of merchant iron, small goods, and 
moderate average of steel bars for tin-plate works, constituted 
pretty well all that is doing, and I see that, unmindful of the 
distress existing, more or less marked in all the Welsh industries 
there is an intention on the part of one section of the ironworkers 
the mechanics, to end the sliding scale, ? 

Iron and steel quotations are practically the same as last week 
Glasgow pig is slightly firmer. Heavy rails remain at £3 15:, to 
£23 17s, 6d.; light from £4 7s, 6d. Bessemer steel bars are at 
£3 15s. to £3 17s. 6d. Siemens best from £4. On "Change 
Swansea, it was stated that the decrease in the make of tin-plates 
had averted a further fall, so prices remain at their late figures 
Bessemer cokes from 93. 6d., and Siemens from 9a. 9d.; ternes. 
183, 9d. to 22s, 6d.; and best charcoal 10s, 94. to 12s, 6d. according 
to brand. Swansea anthracite from 83, 9d. to 12s. 6d. 

The Swansea Harbour Trustees have furnished the following 
official return for last week of tin-plates received from the works 
shipped, and in stock :—Received, 87,711 boxes; shipped, 87,006 
boxes; leaving in stock 234,842 boxer. It will be noticed that 
make and shipments are closely approaching each other, and in 
the opinion of competent judges of the situation, this, brought 
about by the laying by of many of the mills for a time, will have a 
tendency to mend matters. But what is wanted even now is a 
larger reduction in wages. On ’Change this week it was firm] 
stated that the only remedy is the further stoppage of mills. At 
Briton Ferry eighteen mills worked last week. In this quarter the 
weather has tald severely on the extension of the Briton Ferry 
Works, and labourers have suffered. 

The disposal of the relief funds in connection with the Cilfynydd 
disaster, yet unappropriated, and which amount to over £16 000, 
was the subject of animportant meeting at Cardiff this week. The 
meeting wascomposed of miners’ leaders, and the decision at the close 
was to submit the whole question at issue with the permanent 
society to the arbitration of the ex-mayors of London, Cardiff, 
and Newport, Monmouthshire. 

At the Welsh House Fuel Company’s Works, Newport, on 
Tuesday, a boiler 2-ton weight, was blown over 200 yards, and two 
men and a boy were seriously injured. The effect of the weather 
is acute on all pipes and machinery. At the port the bydraulics 
are constantly affected, to the great hindrance in loading coal. 

Distress is great at Cardiff, Swansea, and Newport, and more 
or less throughout the district on account of the hindrance to 
nearly all outdoor employment, building, labour at the docks, and 
at the surface at the collieries. This is prompting the humane, 
and as usual, the Marquis of Bute and Sir W. 7 Lewis are open- 
handed, and good work is being done by all the local authorities, 

A fatal accident in sinking is reported from Abertillery, by tke 
upset of the ‘‘ bouk,” four men being killed, 

Ship repairing at Cardiff is becoming notable. The steamer 
otherfisld, 4500 tons, was placed this week on the Windsor slip- 
way now acquired by Mordey, Carney and Co. This is the largest 
yet grappled with. 

[ much regret to place on record the death of Mr. J’. Jones, 
cashier, Dowlais Works. He succeeded Mr. Maynard Harrison, 
who is still represented in some of the North of England works, 
and was in all respects a Dowlais man, the contemporary of Edward 
Williams, Middlesbrough, and of W. Jenkins, Consett. He died 
very suddenly, Sunday evening, from cardiac syncope, 








NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: D, Griffin, 
to the Scylla; G, B, Alton, to the Talbot ; F. A, Cocks, to the 
Devastation. Engineer: A. J. Carnt. Assistant-engineer: T. J. 
Morgan, to the Scylla. 

LIVERPOOL ENGINEERING Society.—The usual fortnightly meet- 
ing of this Society was held at the Royal Institution, Colquitt- 
street,” on Wednesday evening, February 6th—Professor H. §. 
Hele Shaw, M. Inst. C.E., president in the chair—when a payer 
was read by Mr. Henry H. West, M. Inst. C.E., M. Inst. rh. 
entitled ‘‘The Principles of Statical Stability in Ships.” The 
discussion upon the paper was adjourned to the meeting on 
February 20th. 

ENGLISH ENGINES IN CHINA.—The first of a set of three new 
pumps recently forwarded by Messrs. Hathorn, Davey and Co., 
Leeds, to the Chinese Eogineering and Mining Company’s works 
at Tongshan was started on Monday morning, December 3rd, at 
their No, 2shaft. A select company was invited to witness the 
turning on the steam. Amongst those present were, the company’s 
secretary, Mr. Tong Kai-sun, Messrs. Lo Tao-sing, resident 
administrator, and W. Wan, mining engineer. The foreigners 
present were :—Messrs. (;. Short, colliery engineer ; J. Hoare and 
G. Martyn, reviewers of works; E. Binks, W. Guy, and A. H. 
Mackay, of the mining company. All being ready, the signal to 
start was given ; and the manufacturer's representative and erector, 
Mr. R. Buckle, turned on the steam, Atthefirststroke of theengine 
a large quantity of Chinese crackers and fireworks were ignited 
witb good effect. Cake and wine were afterwards served to the 
company, and ‘‘success to the new pump” was proposed by Mr, 
Tong Kai-sun, and enthusiastically drunk by the company. The 
new pump so successfully started is one of the latest type of 
Hathorn, Davey and Co,’s well-known differential pumping engines, 
with a double-acting ram of llin, diameter and 4ft, stroke ; it 
throws 475 gallons of water per minute from the bottom of the 
No, 2 shaft to the surface, a distance of 300ft. The engines 
referred to consist of three compound surface condensing differen- 
tial underground pumping engines, ae cylinders 18in. by 30in. 
in diameter by 4ft. stroke, Each capable of raising 475 gallons 
per minute 300ft. vertically. 

LEEDS ASSOCIATION OF ENGINEERS —At the monthly meeting of 
this Association on pra January 31st, the President, Mr. S. 
Tbornton, in the chair, Mr. James Bowers read a paper on 
‘Balanced Slide Valves and Piston Packings.” He said that in 
the years 1890 to 1892 upwards of twenty patents were taken 
out for balancing slide valves. The objection to these wes the 
number of loose working parts, which, being covered up in the 
steam chest, could not be seen, nor was any provision made to 
ascertain that they were acting. He then described an arrange- 
ment, simple and efficient, consisting of an ordinary slide valve 
planed, on the bank of which was bedded a plate with a piston 
cast on it, fitting in a cylinder cast on the steam chest cover. 
Bolted in this cylinder was a copper diaphragm, slightly elastic, 
to which the upper end of the piston was attached. The differ- 
ence in area between all the surfaces acted upon by the steam in 
either direction was just sufficient to keep the valve to its face, 
and Mr. Bowers explained the method of calculating the required 
area. In reference to piston packings, he also drew attention to a 
special form. The piston and packing rings constituted a solid 
block, the rings following up any wear in the cylinder and doing 
all the work. Two rigid rings were forced apart laterally on the 
piston body by a series of spiral springs, and, being turned on the 
rim to an angle of about 75deg., they wedged two external 
elastic rings into close contact with the sides of their recess and 
the wall of the cylinder. The pressure all round being equal, the 
cylinder could not wear oval, and when used in piston valves the 
rings could not be comyrenet when passing the steam ports. The 
paper was illustrated by diagrams and specimens of machinery. 
An animated discussion followed, in which Messrs, H. McLaren, 
Towler, Wood, Benton, Welbury, Dickenson, Blackburn, Thornton, 





Drake, Lupton, and a took part, some of the speakers 
favouring other methods of bal g and packing. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 6th. 

Unit the apprehensions of another panic or 
depression are removed, no improvement can be 
reasonably expected. At this writing an ani- 
mated debate is in progress over the wisest 
policy the Government should pursue. The 
masses of the people denounce the policy which 
compels such a Government to borrow money. 
Its entire policy will be reversed under coming 
Republican rule, though iariff duties will be kept 
at the lowest safe limit, General business is 
improving slightly. All manufacturing and trans- 
porting companies will be buyers of equipments, 
supplies and material. The volume of business 
will be decidedly larger for the coming spring 
than last, A temporary dulness has overcome 
the iron trade. Pig iron is quiet and weak. 
Billets firmer; steel rails steady at twenty-two 
dollars at mill, Girder rails twenty-four dollars, 
Nail makers are increasing production again. 
‘The prospects are favourable for a quiet, steady 
expansion of demand for almost all material. It 
is possible that a settlement of the Government 
financial policy would so strengthen confidence in 
railroad circles as to lead to the purchase of a 
large volume of equipments and rolling stock, 
which are badly wanted, 





LAUNCHES AND TRIAL TRIPS. 





Messrs. Edward Finch and Co, launched at 
Chepstow on the 12th inst., the tug Mindello, 
puilt to the order of the St. Vincent Cape Verde 
Island’s Coaling Company. Her dimensions are 
5oft. by 12ft. Gin, by 7ft. 8in., and she will be 
fitted with engines llin. and 22in. by 15in. stroke, 
and boilers 7ft. 6in, by 8ft. 6in. long. 

Oa 8th inst, the launch took place from the 
puilding yard of Messrs. Napier, Shanks and 
bell, at Yoker, of the steel screw steamer 
Shengking, built for Messrs. John Swire and 
Sons, London, and intended for their Chinese 
coasting trade. She is 260ft. by 38ft., with a 
shade deck and deckhouses for the accommoda- 
tion of a large number of passengers. The 
engines, to be supplied by Messrs. David Rowan 
and Son, are of the most improved type, and the 
vessel will be completed with steam cranes, 
winches, &c., of the most complete description. 
The owners were represented at the launch by 
Mr. J. H. Scott, and the vessel was named by 
Miss Shanks, of Belgrade Villa, Pollokshields, 
The Shengking is the eleventh vessel built by 
Napier, Shanks and Bell for service in China and 
Japan. 

On Saturday last the s.s, Isle of Kent, which 
has been built by Messrs. Ropner and Son, 
Stockton-on-Tees, to the order of Messrs. Dixon, 
Robson, and Co., of Newcastle-on-Tyne, was 
taken to sea for the trial of her machinery and 
adjustment of compasses, The steamer is of the 
following dimensions, viz:—Length between 
perpendiculars, 315ft.; breadth, 40ft. 6in.; depth 
moulded, 23ft. 7in., and has received the highest 
class at Lloyd’s. She has a half-poop, raised 
quarter deck, and a partial awning deck extend- 
ing continuously from abaft the engine-room to 
the bow, with chart and wheel-house amidships, 
and also a large iron house containing commodi- 
ous quarters for the engineers. The saloon and 
cabins for captain and officers are in the poop 
aft, while the crew and firemen are berthed in the 
forecastle forward. Her triple-expansion engines 
are by Messrs. Blairand Co., having cylinders 22}in., 
37in., and 6lin. diameter, with a piston stroke 
of 42in., which are supplied with steam from two 
re steel boilers having a working pressure of 
160 1b. The hull and machinery have been built 
under the supervision of Mr, Dykes, the owner's 
superintendent, who was present. 

On Friday, the 8th February, Messrs, Wm. 
Simons and Co. launched complete, with steam 
up and ready for work, a steamer for carrying 
sewage sludge. It is built to the order of the 
Salford Corporation, under the direction of Mr. 
J, Corbett, their engineer, and is capable of 
carrying 600 tons of débris, It will receive its 
load at the Sewage Works below Salford, and 
convey it outside the Mersey into the open, a 
distance of fifty to sixty miles. The vessel is very 
strongly constructed, the hull, boilers and machi- 
nery being to Lloyd’s 100 Ciass, and will have a 
speed loaded of ten knots per hour. The hull is 
constructed of steel, divided into ten water-tight 
compartments, and bas a raised deck forecastle. 
Accommodation is provided for the officers amid- 
ships. The engines—two sets-—-are of the triple 
expansion type, driving twin propellers, and 
steam is provided by two steel boilers of 160 lb, 
working pressure. The hopper is formed of four 
tanks, each of 150 tons capacity, for the reception 
of the sewage; they can be filled separately 
or simultaneously as required, and can be dis- 
charged by a distributing arrangement fixed on 
deck. The vessel is named the Salford. 

On Monday, the 11th inst., Messrs. Irvine and 
Co,, West Hartlepool, launched a fine steel screw 
steamer of about 3500 tons deadweight carrying 
capacity, built to the order of Messrs. Jackson 
Brothers and Cory, London. The vessel will 
take Lloyd’s highest class, and has been built 
under special survey. Her dimensions are 290ft. 
by 39ft. by 21ft. 8in. The deck erections consist 
of half poop, raised quarter-deck, long bridge, 
and topgallant forecastle. The saloon and cabins 
for captaia and officers are fitted up in the poop. 
The engineers are berthed under bridge deck at 
after end of engine-room, and the crew in top- 
gallant forecastie. The bull is built on the web 
frame principle, with double bottom for water 
ballast fore and aft. Large hatchways are fitted, 
four steam winches by Irvine and C»., steam 
steering gear amidships, screw gear aft, large 
donkey boiler, and direct steam windlass, The 
boats are placed on beams overhead, and all 
modern appliances will be fitted for general 
trading. Kogines of the triple-expansion type 


are being supplied by Messrs, Thos. Richardson 
and Sons, Hartlepool. ‘l'ne hull and machinery 
have been built under the supervision of the 
Owners’ superintendent, Mr. William Duamlin. 
The vessel was named Ibex by Miss Rosie 
Jackson. ‘This is the third vessel built by Messrs, 
Irvine and Co, for this firm, 





THE PATENT JOURNAL. 


Condensed from ** The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents ae been “communicated” the 
name and address of the communica party are 
printed in italics, _ 4 


20th January, 1895. 


2095. CrrcuLaR Ksitring Macuines, J. Higham, Man- 
chester. 

2096. Repucine Faiction in Siuice Vatvgs, T. Blake- 
borough, Brighouse. 

2097. Sarety Va.ves, R. Cockburn, Glasgow. 

~— —— Lone LeNnoTHs of Meta, W. J. Warren, 

eds, 
2099. Penpants for Gas Lamrs, &c, W. Beal, Bir- 


m! m. 

2100. CaBcrs for Ececrricat Distrisution, G. Schultz, 
Liverpool. 

2101. AB3oRBENT TowéLs or Paps, R. Ecroyd, London. 

2102. StaRTina and Si0PPING Apparatus, J. Dulait, 
Liverpool. 

2108. MecuanicaL Cookie Por, J. V. Moore, London. 

2104. Reapino and Mowina Macuings, J. Picken, 
Glasgow. 

2105. Sare1y Stirrup, H. Fraser and A. McHardy, 


Glasgow. 

2106. Music Typewritina Macu ne, G. T. Plunkett, 
Dublin. 

2107. Taste Curiery, P. T. Smith ard W. Tyzack, 
Sheffield. 

2108. Sockets of Miners’ Picks, F. Willoughby, 
Sheffield. 

2109. Axes, J. Wall, Sheffield. 

2110. Ferruves for Umpagcias, Xc , E. F. Wickham, 


ndon. 

2111. Rotary Biowrers or Pumps, T. W. Green, 
London. 

2112. Oi Lamps, R Wilson, London. 

2113. Guipg Bracket for Door-xop, F. Banks, 
London. 

2114. Extractina Gop from ag, A. de C. Scott, 


mdon. 

2115. Metnop of Binpinc Documents, G. W. Mallet, 
Brighton. 

2116. Prorectinc Trouser Bortcms, A. H. C. Burrow, 
London. 

2117. New Cigar CuTrer and Licurer, F. Schultz, 
London. 

2118. Viewino Srereoscopic Picturzs, E. de Pass.— 
(P. Moéssard, France ) 

2119. Securine Suiut, &c., Srops, J. D. Jones, 
London. 

2120. Specracie Case, E. A. Darlicg, London. 

2121. FoorHoip Ga.ocues, J. F. O'srien, Loadon. 

2122. Sewine Macuines, F. W. Kitto, London. 

2128. Savety Appliances for Tramcars, H. H. Stiltiog, 
London. 

2124. PortaBLe Housgs, P. Cave, London. 

2125. Brusnes, P. R. J. Willis.—(¢. W. Roche, 
Canada.) . 

2126. WaTeR-cLoseT Pans or Basins, T. Sulter, 
London. 

21z7. Burners for Lamps, W. Morgans, London. 

2128. Evevatinc Apparatus, G. G. Hunt, London. 

2129. Macuine Guns, G. V. Fosbery, London. 

2130. Wrencues, A. J. Boult.—(The Mossberg Wrench 
Company, Unite! States.) 

2131. MrcHanism for Typewrirers, G. Salter and J. 
8. Foley, London. 

2132. Apsostinec the Szats of Carts, F. Woodhead, 
London.. 

2133. ELecrric Batrertgs, J. Pogneaux, London. 

2134. ELEcTRICc SIGNALLING ApPaRaTvs, A. B. y Baqué, 
London. 

2135. - rcane, for Rerriceratine, A. J. Adamson, 

mdon, 

2186. ARBOR Press, J. H. Sheridan, J. H. Dale, and 
P. H. Farrell, London. 

2137. Printina TeLecraPH, C. A. Beck and OC. Rock, 
London. 

2188. TRANSFERRING Goopson Raiiways, R. H. Livesey, 
London. 

2139. Looms for Weavine Ruipsons, J. Reixach, 
London. 

2140. ExpLosion Enaings, T. Gilbert-Ruseell, London. 

2141. Dentist CLamps, R. Richter, Berlin. 

2142. Printinc Macuings, W. 8., J. K., and W. W. 
Foord, London. 

2143. Pweumatic Tire Arr Vatves, J. M. Dumstrey, 
London. 

2144. Cycizs, C. Paulitschky, London. 

2145. MANUFACTURING SHADED Fasarics, J. Dietsch, 
London. 

2146. Fry Catcuers, F. Tunbridge, London. 

2147. Rines for Ho.pine, &c., Curtarns, W. Woolf, 

mdon. 
81st January, 1895. 


2148. Weicut Gearine for Bicycues, A. J. T. Chinner, 
London. 
2149. CieaR Manuracturg, M. Dussel, Baden, Ger- 


many. 
2150. CycLe Brace AtracHMENT, H. Rogers and T. 8. 
Shevling, Birmiagham. 
2151. enone Gas Licht Mantuzs, T. Andrew, 
mdon. 
2152. Ceatain Woven F.srics, G. and F. Priestley, 
Bradford. 


2158. HypRavuic or Fiurp Pressure Morors, 8. H. 
_ Liverpool. 
2154 a EGISTERING Tar, M. Ballinger and W. Baynton, 


London. 

2155. Rupsper Tor.et Wasners, W. H. Chase, jun., 
London. 

2156. ADJUSTABLE Ste4M or Vapour Bata, T. R. Curtis, 
Bristol. 

2157. Hoipinc Biinp or other Corps, E. R. Wethered, 
Woolwich. 

2158. MetHop of Printinc on Birrqve Porrery, T. 
Holt, Stoke-on-Trent 

2159. SuPPoRTING BLACK BOARDS on Ease1s, W. Woolard, 


Herts. 
2160, FunneL Stopper, J. Rixen and W. Baynton, 


mdon. 

2161. GeNTLEMEN’s REVERSIBLE TrousERs, J. Carse, 
Northumberland. 

2162. CasEMENT Fastener, H. Berry, Crediton. 

2163. Securinc Trrgs upon Coach WHEELS, N. Munro, 


ow. 

2164. Mote Trap, W. Anderson, Glasgow. 

2165. Cycte Tor Cup, F. Crabbe and E. M. Parfrey, 
Swansea. 

2166. Surpe Rugs, N. Pickworth Manchester. 

2167. Botron SHow Carps, T. Morton, Birmingham. 

2168. Looms, E. Hindle, G. Hindle, and E. Lees, 
Halifax. 

2169. AreaRatus for Trt1nc: Casks, E. Edwards, Bir- 
mingham. 

2170. Baacker Pin Prorector, J. B. Hardisty, Sandi- 


acre. 

2171. MecHANicaL Power, W. Burns and J. and J. A. 
Mc Lay, London. 

2172. Locks, H. D. Fitzpatrick, Glasgow. 

2178. Cyvcie Construction, T. F. Walsh, Dublin. 

274. Bott Exp Cutrinc Toox, J. Brierley, Middles- 
brough. 

2175. Decornatisc Ceramic WakE, A. Sherwin and C. 
W. Cobden, Longport. 

2176. FiroraL Decoration of Pottery, W. Wade, 
Burslem, 

2177. Sigam Generators, W. Hok and C. Elliott, 
Sunderland. 

2178. Coats and Srm1Lark Garments, J. M. Thompson, 
Manchester. 

2179. Fiittsc and Curtixe Coats, J. M. Thompson, 
Manchester. 

2180. CARBURETTING Gas, W. Ewing and J. Meikle, 





Glasgow. 
| 2181. Taps for Casks, BE, B. Openshaw, Manchester. 








2182. Execrric Lamp, G. F. Attree, Brighton. 
2188. UmBerevia Sticks, L. dberg, Berlia. 
2184. Picture Frame Mov pines, G. W. Butt, Little- 


ampton. 

2185. Fotpine Cuairs, H Sch'esinger, Ber-in. 

2186. Bicycie and other Spannxxy, U. L. Parkin, 
Sheffield. 

2187. SareTy Bepsteap Guarp, F. Jord«n. Lordon. 

2188, DistT1LLINne and Gasir vine O11s, R. V. Horsfall, 
Manchester. 

2189. BittiaRD TanuEgs, A. and H. Normanton, Man- 
Cc 


r. 
2190. Kuirtisc Macuises, W. and C. W. Harrison, 
anch "* 
2191. SutpHate of Ammonia Sat. Rator, P. Duggan, 
erville. 
2192. Hotpixc Bosstys, P. Smith and 8. Ambler, 


mdon. 
2193. Borrie Storrgrine, R. J. Uiquhart.—(M. Loewe, 
Germany. 


y 
2194. CycLe Tire Va.vegs, J. C. Halland W. G. Hall, 


don. 

2195. Erner Sarurator for Limerient, W. Houlder 
shaw, Liversedge. 

2196. VARNISH and SOLVENT for Metais, H. Crowther, 


on. 

2197. ScrEENING and WasHine Coat, A. B. Southall, 
Sheffield. 

2198. Box-keys and Spanyers, R Downham, London. 

2199. MeasuRING QoanTiTIZEs of Srinits, A. Senior, 


on. 

2200. STERILISED Fitters, O. W. Brandenburg and F. 
H. Pott, London. 

2201. Crucisies, J. W. 8. Holt, 8. Hargreaves, and J. 
Davies, Liverpool. 

2202. Book Rests and Arm Scpports, T. G. Harig, 
Manchester. 

2203. Carson, O. W. Brandenburg and F. H. Pott, 
London. 

2204. Sieeve Expanpers, F. P. Wright, Liverpool. 

2205. Sorrenine and Puriryine Water, H. T. Wright, 
London. 

2206. Economisine Borer Furr, E. M. Mallett, 
London. 

2207. Recutator for Gas Cooxixa Stoves, D. W. 
Petrie, London. 

2208. Cycie Pepaxs, C. Byrne, London. 

2209. SuppLy of WaTeR to Cuosets, &c., A. Long, 


London. 

2210. Wire Horper for Brusues, C. E. Billing, 
London. 

2211. SpecracuLaR Sows, I. Kiralfy, London. 

2212. FearHer Broom, H. H. Lake.—(J. Stuttgardter, 
Germany.) 

22138. Propucin: Oxyorn, J. C. Richardson, London. 

2214. Maniputatine Leap Pirzs, W. Barns, jun., 
London. 

2215. Screwine Macurngs, C. Jahn, London. 

2216. ATTacHMENT for Price Tickets, F. G. Sage, 


London. 

2217. Haim Fasteners, G. and H. Lichtenfeld, 
London. 

2218. ALTERNATING CURBENTS of ELE:TR:cITy, G. 
Hummel, London. 

2219. Poxice Lanterns, W. Wright, London. 

2220. Hotper for Botries, W. H. Jones, London. 

2221. O1r_sxrns, J. Petersen, London. 

2222. —- G. H. Webb and A. M. Walker, 


on. 
2223. + peas G. McMurdie and C. Daggett, 
ndon. 
2224. AppLiances for IncanpEscence Gas Licuts, J. 
ler, London. 
2225. Faciitatine the Drawine of Orvsacts in Space, 
J. V. Gane, London. 
2226. Proiector for Cycie Sxoxs, E. and A. Brown, 


on. 

2227. Piers, H. Brockelbank, London. 

2228. OpeRaTING Exectric Motors, W. A. Clatworthy, 
London. 

2229. LeaF-TuRNERS, M. Simpson and W. Springett, 
London. 

2280. Cycizs, J. Marriott, London. 

2231. Cyces, J. Marriott, London. 

2232. Inpexes, L. D. Williams, London. 

2283. Cranks, J. Wilson, London. 

2234. Manuracture of Exastic Fasaics, E. Deitz, 
London. 

2235. Automatic Liquip Suppty, A. V. Tims, London. 

2236. Turnine the Leaves of Music, W. 8. Simpson, 
London. 

2237. Inpuction Coits, J. F. Bachman, J. Liebscher, 
and A. Vogt, London. 

2238. Street ADvERTISING NovELty, T. Hether and F. 
T. Easton, Hammersmith. 

let February, 1895. 

2239. Bett Hanpugs, J. Parker, Ayrshire. 

2240. Hypravtic Motor, J. Overton, Coventry. 

2241. REGULATOR-CHARGE VaLves, W. J. Craig, jun., 
London. 

2242. Pickrxc Straps for Looms, W. White, Bradford. 

2243. Mountino Sarety VaLve Levers, G. Marchant, 
Bradford. 

2244. Sewer VENTILATORS, W. Wall, London. 

2245. Szcurine Cicars and Cigarettes, P. A. Abra- 
hamson, London. 

2246. Fruiine Bottves with Liquips, G. A. Swindley, 
Swi 


chester. 

2248. Miners’ Sarety Lamps, J. H. Rethwell, Man- 
chester. 

2249. Sprayine or Dirrusine Liquips, R. B. Walker, 


undee. 
_ TripLe Puts Switcues, F. H. Starling, Notting- 
am 


2251. VeLocrpepes, A. E. Dinsmore. Liverpool. 

2252. Rupser Cc ¥ {3 t, Halifax. 

2253. ADJUSTABLE SLDERING Cramp, J. F. Whiteside, 
Clitheroe. 

2254. Gor Batts, J. H. Exley, Bradford. 

2255. Rims for Hotpina Cycie Tires, H. Cooper, 
Bristol. 

2256. ‘THREADING NEEDLEs, J. Barlow, Nottingham. 

2257. Stoprerine Bortues, J. A. King, Dublin. 

2258. Foo Siena, H. N. Baxter, Northallerton. 

2259. Non-conDUCTING Sap-1RoN Stanp, W. R. Hatton, 


mdon. 
2260. OrancE Preer, W. Swarbrick, Fleetwood. 
2261. Sanrration of Yacuts and Vesseis, H. Ward, 





jasgow. 

2262, Device for the Use of Smoxers, &c., J. Potts, 
Derby. 

2268. Matcn Licutsr, A. F. Genlain, Weston-super- 


are 

2264. Maxtine of Grain, E. Larsen —(The Berliner 
Actiengesellschast Jor Bisengiesserei and Maschinen- 
Sabrik vormals J. C. Freund and Co., Germany.) 

2265. VENTILATING of CarRriaces, W. Williams, Mor- 
riston, near Swansea. 

2266. RECEPTACLE for NeEpies, &c., F. Samuel, 
London. 

2267. Vatve for Liquips, M. Syer, London. 

2268 Wrypows, 8. Bastow, London. 

2269. Latcues, &c., for Doors, F. H. Gilbody, Man- 
chester. 

2270. sata Trres for Venicies, J. H. Barry, 


mdon. 

2271. Preventine Bouts from Surrrine, R. H. Cour- 
tenay, London. 

2272. Compinrp Scare and Prncit, A. D. Watson, 


ndon. 
2273. Fires for Lerrers, F. Miller, London. 
2274. Burners or Lamps, W. Darby and I. Darby, 


mdon. 

2275. Apparatus for Heatina Water, W. Darby and 
I. Darby, London. 

2276. AppLyinc F.iurps to Surraces, F. Tingle, 
London. 

2277. ConnecTInG ELEcTRIcAL ACCUMULATOR PLATES, 
G. Hirschmann, London. 

2278. Process for Propuction of Metars, W. Kauf- 
mann, London. 


2279. Pweumatic Tires, H. and |. Wood, Ottawa. 

2280. GaLvanomeTers, W. O. Smith and G. K. B. 
Elphinstone, London. 

2281. Goir Scorer, G. Willoughby, London. 

2z82. Rutway SieNaLiing, W. 8. aud C. R. Boult, 
London. 

2283. Tiina Roor’, O A. Ellis, A. B. Partridge, and 
F. Shenton, London. 

2284, ArsustMents for Martrresses, C. L. Fielder 
Kingston-on- hames. 


2285. RaiLway - switch Faoos, R. T. Waldrep 
London. 

2286. Horpixa Leaves cf Books, E. L. Brown, 
London. 


2287. Kiiws for Baxina EsrToenwarr, W.T. Griffio, 
J. Lewis, and G. H. Liewellyn, London. 

2288. VutTaic Batrsrigs, D. G. Fitzgerald, London. 

2289. Recorpinc Conversations, J E. Kingsbury.— 
(The Western Electric Company, United Stutes ) 

2290. BorTLe - wasHING AppPaRaius, W. Carter, 
London. 

2291. ATracHMENT for CLinicaL Forceps, D. M. Gill, 
London. 

2292. VeLocipepgs, E. R. Short. — (Méildner and 
Skreta, Germany.) 

2293. AIR CoMPREssING Mac u nes, C. T. A. Hanssen, 

ndon. 

2294. SepaRaTina Lupricanis from Water, O. I. 
timopnsson, London. 

2295. Bepstgaps, E. Edwards —(A. C Haunstrup, Den- 
mark.) 

2296. Stoppers for Borrizer, W. B. and A. Bishop, 


mdon. 

2297. Vent Peas, A. A. King, London. 

2298. SecuRING HANDLE-BaKs cf VeLociPEDEs, CO. J. 

, London. 

2299. Stop-cock, J. Catterall, Lcndon. 

2300. CLoset Seas, T. J. Shaw, | ondon. 

2301. Domestic Ranczs or Ove>s, W. Whittle, 
London. 

2302. Lockisc Nuts cn Bottr, B. H. Courtenay, 


ndon. 
2303. LicuTine, &., Exzciric Lamps, L. Hermard, 


ndon. 

2304. sonTING ParticLtes of Materia, L. Pictte, 
London. 

2305. PHotocuromoscorss, F. E. Ives, London. 

2306. Fork Guarps, J. J. P. A. Goggin, London. 

2307. HeaTinc WatsR for Boiters, W. and W. A. 
Clark, London. 


2nd February, 1895. 


2308. TesTiInc METALLIC QUALITY in IRon, J. A. Ewirg, 
Cambridge. 

2309. Fitters for Water, &c., E. J. Duff, Mar- 
chester. 

2310. Cover for Lusricatinc Houzs, R. H. Cobn, 
Gosforth. 

2311. WaTERPROoF SHavinc- Psp, J. H. Nunn, 
London. 

2312. ReGuLatTine ELectricaL Pressure, J. T. Niblett, 
London. 

2313. MANUFACTURING MonoxiDE of ALUMINIUM, W. 
Mills, London. 

2314. GaRpEN Rakes, J. Parker, Keighley. 

2315. Boots, W. J. Gale, H. O. Collier, C. Harris, and 
F. J. Brown, Bristol. 

2316. ComptreD Hotiow Pipe Puve, H. Davies and R. 
8. G. Lewis, Sunderland. ‘ 
2317. Securnrne Toot Bacs to Cycre:, D. A. Martin, 

B 


2318. Gemaaaane the Spzzp of Encivzs, J. T. Dawes, 
verpoo! ; 
2319. Pree Covers, E. Brown and 8S. Brown, Bir- 


ming 

2320. Wrxp Moror, J. Griffiths, Wrexham. 

2321. Paritour Game, H. O. Roberts and J. O. Roberts, 
Gloucester. 

2322. LetrereD InpEx-B0oKS, J. R. Bell, Newcastle- 
on-Tyne. : 

2323. Maxine Pavixe Sxass, C. and A. Musker, Liver- 

1 


pool. 

2324. TELL-TaLes for Enornes, Walkers Engine Speed 
Indicator and Company, and J. K. Adels- 
berg, Liverpoo! 

2325. JersEys, &c., A. Scott, London. 

2326. HorsxsHoxs, A. E. G. Way, Bristol. 

2827. O11 Motor Vatve Motion, T. A. W. Clarke, 
Leicester. 

2328. Pweumatic RoLLeR Sxates, F. I. Gibbs and W. 
Wright, Birmingham. 

2329. SCREW-PROPELLERS, T. Smith and Sons and T. 
Smith, Birmingham. 

2380. WATER-MARKING Paper, H. G. Fcrbes and E. M. 
Sommerville, Bitton, near Bristol. 

2331. LoupricaTinc SrzaM Enornes, J. A. Frerichs, 
jun., Erith. 

2332. EXTINGUISHING Fires, J. W. Radford and T. W. 
Marsters, Nottingham. 

2333. Usine Execrric Licst, A. G. Adamson, 
Glasgow. 

2334. Sprmspixs for BraiD-PLaiTINc Macuines, J. 
Booth, Manchester. 

2335. Practise Pirzs in Sticks, H. Windmiiller, 


Berlin. 

2336. Sarety Bit, A. J. Howell, Hawes, RS8.0O., 
Yorks. 

2337. Last Support, M. O'Fallen and J. P. Tolton, 
West Bridgewater, Mass. 

2338. Ragumatic Ccre, R. Richardson, Barrow-in- 


‘urness. , 
2389 Oxsrarntnc Moron, J. Harris and J. Reah, 


London. 

2340. Fasric for Maxine Tises, J. W. Smallman, 

mdon. 

2841. Drivine ExecrricaL Macuines, W. H. Halls- 
worth, Dukinfield. 

2342. Nut and Screw Driver, F. H. C. Harper, 
London. 

2343. Ececrric Lamps, A. E. Pope.—(F. RK. Pope, 
Holland ) 

2344. TrousERs’ STRETCHER, 8. Brown and J. T. Lan- 
caster, London. 

2345. Lamps, A. W. Martin, Manchester. 

2846. TemMPLEs for Looms, W. Simpson and the Duplex 
Weaving Appliance Co., Ld., Manchester. 

2347. Gas or other Rorary Enoines, W. Greiferberg, 
London. . 

2348. StanaLurnec, R. Muschamp, London. 

2349. Sappies for Cycies, and Mats, A. E. Wale, 


rd le 

2350. Stop MecHanisM for Drums, &c, V. Bergmann, 
Birmingham. 

2351. Vore Recorpine Apparatus, W. Lake, London. 

2352. MecHANICAL Stokers, T. Forknall, London. 

2358. ARMILLARY SpHeres, 8. M. Gibbs, London. 

2854. Door or PorTIERE Rops, &c., T. G. Jeffery, 
London. 

2355. Testrine Apparatus, W. E. Ayrtonand T. Mather, 


London. 
2356. Fittixes for Music Sranps, T. J. Hammersley, 
London. 
2357. Spoon for Inrants and Invauips, E. Auerbach, 
don. 


London. 
2358 Kitns for EARTHENWARE Pipes, &c., J. Hall, 
London. 

2359. RapiaTor Grate, B. H. H. Klene, London. 
2360. Stans, INcIseD Factas, and TaBLE1s, UC. F. Cave, 
London. : 
2861. Revotvina Caprnet Fioor Lamps, A. Kelvie, 


London. ; 
2362. Wire CiotH K1Ln Beppine for Oats, J. Smith, 


ow. 

2368. PaoToGRAPHIC PaintinG Frames, A. H. Petit, 
mdon. 

2364, BLEACHING Powpgr, E Fidler, Liverpool. _ 

2865. ARCHITECTS’ SET-sQuAREs, F. R, Lawson, Fen- 


ton. 

2366 ELECTRO-DYNAMOMETERS, Siemens Brcs. and Co. 
and E. F. H. H. Lauckert. London. 

2367. Pottery Carriers for Wirk Putts, C. Hodgson, 





ndon. 
2368. Eneravine Macuinss, F. Wright. London. 
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2369. Orancs Cake, G. Fietta, London. 

2370. Preventinc Vessets Oapsizinc, H. A. W. 
Middleditch. 

2371. Toy Games, R. W. Barker.—(G@. L. Brower, United 
States ) 

2372. Mattine Gratn, J. W. Free, London. 

2378. Socket Joints, Bullers, Ld., and E. J. Chambers, 


ndon. 

2374. Tank and Apparatus for Liquips, T. P, Marsh, 
ndon. 

2375. Firinc Mecuanism, T. W. and A. H. Watson, 


mdon. 

2376. Printinc Macuings, T. R. Johnston, London. 

2377. — and Porntine Penciis, C. Hampton, 

mdon. 

2378. Time-TaBie, L. M. D’Orsey, London. 

2379. WaTeRPROOF GaRMENTs, A. Lee, London. 

2380. Lamp-HeaTED WaTER VESSELS, H. B. Tatham, 
jun., London. 

2881, TyPs-writ1nc Macuings, R. Hertzberg, London. 

2382. Macuine Guns and Carrripoess, F. M. Garland, 
London. 

= InpicaTinG Position of SUNKEN Surps, T. Bur- 


2384. HorsgesHor Benpine Macurnss, 8. G. B. Cook, 
London. 

2385. Biock Icz, H. V. Weyde, London. 

2386. ConcenTRATING OrEs, A. M. Clarke.—(W. J. 
Hammond, United States, and J. Gordon, Brazil.) 

2887. Diazo Dysg-storrs, A. M. Clark.—(P. Becker, 
Russia ) 

4th February, 1895. 

2388. Apparatus for DotLyine Cuotuss, J. Wilson, 
Preston. 

2389. Hyoro-pNzomatic Moror, C. J. Eyre, London. 

2390. ApsusTaBie MovustacHe Lip, F. Holland, 
Llandudno. 

2391. Pweumatic Crotcn, R. A. Ward, Kettering. 

2392. Arc Lamps, F. W. Branson, Leeds. 

2393. AncHor, W. B. Powell, London. 

2394. Primary Batreriss, H. and E. M. Levetus, and 
W. Rowbotham, Birmingham. 

2395. Hanpie for Cycies, W. H. Wallis, Southamp- 


ton. 
= ee Loom Dossres, W. G. Simpson, Gala- 


e 
2397. MingRAL WarTeR Bortte Opener, R. H. OC. 
Cotton, Birmingham. 
. Hanpie Fastenines, J. Gaskell and W. Foulkes, 
Liverpool. 
— SKETcHING or Drawine EaskL, J. 8S. Burgess, 


= DECORATING Merauiic Bepstgaps, C0. Meason, 
ig 
= Pyervumatic Trrzs, F. Westwood and W. H. Paull, 
ndon. 
2402. Woven Fasrics, F. Westwood and W. H. Paull, 
London. 


0! 
2403. Swive, Courtine Water Tower, E. Westbrook, 
Tunbridge Wells. 
2404. Boot Sock, 8. Dawes and R. R. Jardine, Bir- 
mivgham. 
2405. a Horsgs’ SxHoss, J. Ford, jun, 


Plymouth. 
2406. Carrigzrs for Sicnat Corps, A. K. Evans, Dun- 


gannon. 

2407. Srsam Rewiever for Ketrizs, &c., G. Gray, 
Sheffield. 

2408. Rotigrs, F, H. P. P. Oram and E. Dothie, 
London. 


2409. Siepces, W. E. Turner and W. Wrathall, 
Keighley. 
— pe ConpinsED MiLk Tins, W. Dornan, 


ac gpa Horst Coutrar, G. T. Plunkett, 

ublin. 

2412. Post Carps and Letrer Carps, H. B. Le Mesu- 
rier, Southsea. 

2413. A Sarsety Stimrorp Howper, G. Bird, Hook, 


jurrey. 
2414. Caps, F. W. Thompson, Manchester. 
2415. CONVERTIBLE Seats and Boxgs, F. H. Ayres, 





mdon. 
= -guamaaa Heat into Apartments, G. Milner, 


ndon. 
2417. HorsgsHor Paorsctor, J. Bennett and J. Min- 
cher, London. 
2418. Cieanine and PoLtmHinG Knives, 8. Rideal, 
Manchester. 
2419. Opgratinc Rattway Switcues, J. Saxby, 
London. 
> WaLxkine-stick Distance MEASURER, J. Blacker, 
Dat 


on. 
. ATracHInc Putters to SHarrinc, W. Mussel- 
white and H. Simpkins, Bournemouth. 
Hypravtic Lirrrsc Apparatus, J. Klein, 


mdon. 
2423. CaLenpars, J. Harper, Hastings. 
2424. DIFFERENTIAL Low-PRESSURE STILL, A. A. Robin, 
London. 
2425. Dress Fasteners, G. H. Gledhill, Halifax. 
2426. Batt Grinpine Mi11s, A. Herzfeld, London. 
2427. Manuracture of Eruers, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 
2428. Barus, G. F. Butterfield, London. 
2429. Taawine Frozen Meat, J. D. Postle, London. 
2430. InsutaTinc Execrric Conpuctors, G. G. M. 
Hardingham.—(The Firm of Felten and Guilleaume, 
Germany.) 
= Protectine Sores from Iysury, M. Pitsch, 
mn 


2432. Garments for Gymnastic PezroRMANCES, H. 
Stelling, London. 

2433, Pweumatic Trrgs, J. Jelly, London. 

2434. Sweetmeat, G. Sifo, London. 

2435. AUDIBLE ReaisteR for Cr BBacE, &., C. W. 
Hayler, London. 

2436. Foo-siGNaLLING on Rartways, E. A. B. Bowden, 


mdon, 
2437. Apparatus for GeneRaTinG Gas, D. B. Morison, 
ndon. 
2438. Decanters, H. A. Domenget, London. 
2439. CatarLasm, H. H. Lake.—(4. du Bois-Reymond, 
Germany ) 
2440. Dryinc Waste Veceras.e Susstances, P. 
Schottliinder, London. 
2441. CoIN- FREED Apparatus, J. Fotheringham, 
London. 
2442. Lapies’ Har Box, F. yon La Roche, London. 
2443. Lanpine Nets, W. Baker, G. Raener, and H. G. 
Smith, London. 
2444. Pens, H. Hewitt, London. 
2445. Recerptactes for Dust Suoots, P. J. Jackson, 


London. 

2446. Apparatus for Reriection of Licut, J. Boyes, 
London, 

oe - ea Sote Linines for Boots, C. H. Lange, 


on. 
2448. MecuanicaL Toys, A. Samland and H. von 
Berlepsch, London. 
2449. Tanks for Precipitation of Sewace, G. H. 
Skelsey, London. 
2450. Buvs3 of Incanpescent Lamps, A. L. Fyfe, 


London. 
2451. Prorectinec Suips from Corrosion, Sir E. J. 
Harland, London. 
2452. GrapvuatTine or Cootinc Apparatus, J. Klein, 
London. 
5th February, 1895. 


2453. Non-sLIpPInG Boot Het Curr, Z. J. Francis, 
2454. ComBrnaTion DRAWING Boarp, C. W. D. Boxall, 


Sheffield. 
2455. WEIGHING InsTRUMENTS, H. C. Walters, Bury 
Edmunds. 


2456. Wap, T. D. Harries, Aberystwith. 
2457. AIR-TIGHT Jars, W. Cooper, Castlefor: 
2458. Preparine DisTILLED BeveRacEs, O.W. Ramsay, 


London. 
2459. Loe Gas Fire, W. E. Graham and F. H. Biddle, 
London, 





2460. Hen-coops, H. J. F. Rose, Eaton Bray. _ 
2461. Consumption of Smoke in Borxers, F. Yeadon, 


Manchester. 
-~ Woopen Tune for Feepinc Borrizs, W. Jago, 


rn 

2463. Prorectors for Boots, J. Rawson, 8, Elson, and 
J. Jones, Dukinfield. 

2464. Porntine Ratts for RaiLways, T. Williamson, 
Wishaw. 


2465. IvgEcTIon Apparatus, R. Finnie and W. Andrew, 
pbeltown. 
2466. SutpHuric and Nitric Acrp, W. Garroway, 


lasgow. 
2467. Ciips for Busxs of CorsErs, R. R. Beard, Bir- 
mi m. 
2468. Cuance Gear for Bicycies, E. Deeley, Bir- 
m m. 
2469. Tux for Dscorative Purposes, T. Wearden, 
Bradf 


ord. 

2470. INcANDESCENT FirE Frame, W. A. Hughes, 
a nm 4 
71. WasHina Powpers, A. Warwick, J. Smith, and 
P. W. Nicolle, London. 

2472. Ick Tanks, J. Siddeley, Liverpool. 

2473. SUBMARINE ToRPEDO Boat, H. Carey, London. 

2474. Drawina Meratiic Tuses, J. Hudson, jun, 
Birmingham. 

2475. Corrmy Furniturs, T. F. Westley, Birmingham. 

2476. New Metat Smoxina Pipr Cass, L. Weiss, 

+ London. 

2477. ManuractureE of Gotr Bats, A. W. Stevenson, 
Manchester. 

2478. Gotr CLus Carrier, W. Snelgrove and R. F. 
Goyne, Birmingham. 

2479. HorsesHoss, R. Abell, Derby. 

2480. GaRpEN LaBExs, D. Tuley, Hatfield. 

2481. Macuinery for Printine TickrTs, 8S. Jones, 
Birmingham. 

2482. Maxine Tra, W. G. MacIvy and The Princess 
Company, London. 

2483. Furnace Frresars, C. M. Stewart and H. J. 
Wimshurst, Live 1. 

2484. Partitions for Packxine Casgs, P. S. Brown, 


G ‘ow. 
2485. Utitisinc Waste Heart of Gass, J. Patterson, 
‘Ow. 
2486. Dust Exciuper for Doors, &c , P. Treadgold, 
Redditch. 


2487. SMOKE-CONSUMING Apparatus, A, Gerardin and 
M. Ringe n, London. 

2488. WasHinc Boarps, A. Drummond and T. 
H 


m, Ww. 

2489. Boxes, W. Strain, London. 

2490. AtracHMENT for Securnrne Hats, M. Lopez, 
Manchester. 

2491. Osrarntna VaLuaBLe Propvucts, J. R. Lopez, 
Liverpool. 

2492. SusmMaRIne Te_ecrapH Cases, W. 8. Seaton, 
London. 

24938. TrEaTinc Ores, J. Y. Johnson.—(L. Pélatan, 
France, and F, Clervci, Italy.) 

2494. Bicyctges and other VeLociprpes, P. E. Masey, 
London. 

2495. Taps, F. Moore, London. 

2496. Cup, R. F. Rimmington and J. A. Rimmington, 
London. 

2497. Tusss for Artesian WELL3, F. E. Dieltiens, 


London. 
2498. Rotary Enorng, E. W. Hughes and L. Campbell, 


London. 

2499. Saraty Lirr, E. W. Hughes and L. Campbell, 
London. 

2500. Breaxtno-up the Sunraces of Roaps, H. Morri- 
son, London. 

2501. Metattic Boxes, Jahucke Limited, E. A. 
Jahncke, and F. A. G. Gmelin, London. 

2502. Kwirttp Fs srics, 8. W. Eden and H.W. Scothon, 
London. 

2503. Piarrine Macuinzs, J. H. Walton, London. 

2504. Cotouginec Matters, R. Holliday and Sons and 
R. Holliday, London. 

2505. Guy for Sutrs’ Derricks, F. G. Cassell.—(4. W. 
Abbott, at present upon the High Seas ) 

2506. VeLocipepes, C. Harte and 8. E. T. Ewing, 


London. 
2507. VeLocipepes, A. Devereux and H. Williams, 


on. 

2508. Doe Biscurt, J. and W. Slow, London. 

2509. PHotocrapHic Cameras, H. L. C. Ausbuttel, 
London. 

2510. FasTexine Lapres’ Skirts, R. Schaefer, London. 

2511. Water-tTanxs, C. L. Davis, G. D. Moll, and J. C 
Lebret, London. 

2512. Scnoot Desks, P. H. Taylor and the Scholastic 
Trading Company, Bristol. 

2513. Typs, J. N. Maskelyne, jun., London. 

2514. Lasts, J. Bowler, London. 

2515. Cuarw Links, R. A. Breul, London. 

2516. Copz for SigNaLLinc Apparatus, E.C. Davis, 
London. 

2517. INTERCHANGEABLE MANHOLE Cover, E. H. White- 
ford, Plymouth. 

2518. Pumps and Eworng, A. E. Cutler and R. Donkin, 
London. 

2519. Provipine Sarp with Water Batwast, H. A. B. 
Cole, London. 

2520. Dryine Goops and Assorsine Water, L. Sin- 
clair, London. 

2521. Button Pixcers, &c., Miiller and Holzweissig, 


Leipzig. 

2522. Cycie Pepats, P. R. J. Willis.—(L. Gerteis and 
J. P. Duprat, United States ) 

2523. STERILISED SurGicaL Dressinos, 8 Immenkamp, 
London. 

2524. Wrirtne Pens, F. Nevoigt, London. 

2525. Fiat-BAR KniTTInc Macuines, C. H. Aldridge, 
London. 

2526. CaLeNDAaRS with Ro.tiine Apparatus, A. E. 
Walker, London. 

2527. Seer SHEARING Macurnes, H. Burgon, London. 

2528. CycLe Rounpasouts, E. I. Brannan, London. 

2529. Rartway Ports and Switcnes, 8. Rogozea, 


mdon. 
2530. Wirnerine Tea and other Leaves, 8. Davidson, 
London. 
2581. Hemmers, H. H. Lake.-(8. H. Wheeler, United 
States.) 


2532. Mariners’ Compasses, J. A. Hooper, London. 

2533. Clamps for CrossED W1rgs, A. Levedahl, London. 

2534. Sortinc Batis, H. H. Lake.—(The Cleveland 
Machine Screw Company, United States.) 

= ice for Dentat Burrs, J. D. Wilkens, 


mdon. 

2536. CarriaGE Burrers, H. H. Lake.—(C. A. Gould, 
United States.) 

2537. gia Brake Apparatus, A. Kholodkowski, 


oD. 

2588. TreaTina Ores, G. Robson and 8. Crowder, 

ndon. 

2539. Castinc Boxes for Propucinc STEREOTYPE 
Puates for Rotary Pristina Macuinss, A. Sauvée, 
London. 

2540. Firurp Separatinc Apparatus, E. J. O'Brien, 


mdon. 
. Exvecrric BuretarR AvarMs, L. H. Hordern, 
London. 
2542. Steam Va.vzs, J. Casey, London. 
2548. Construction of Port Houss for Suips, J. Casey, 
London. 
2544. Cameras, A. J. Boult.—(4. C. Kemper, United 
States.) 
2545. FasteninG Devices for Trusses, K. R. Schramm, 


mdon. 

2546. Puanine, &c., Woop, H. Jelley and R. Dorrett, 
London. 

2547. ApvERTISING, R. E. Corsi, London. 

2548. Construction of Matcx or Vesta Box, A. Argles, 


don. 
2549. LinotyPe Moutps, E, Girod aud W. C. Thomason, 
London. 
2550. Gas Enarnes, C. Crastin, London. 
2551. Grinpina the Movutus of Borries, W. Bagley, 
on. 





2552. Fsep-waTER Heatina Apparatvs, T. 0. Palmer, 
mdon. 
2553, SEPARATING ImpuRiTigs from WATER in Boilers, 
T. CO. Palmer, London. 
2554. Compostnc Macuinegs, P.M. Justice —( The Tachy- 
type Manufacturing Company, United States ) 
2555. MetHop of Maxine Wired Gass, E. Walsh, jun., 


ndon. 
2556. Steamer Coa.ine Apparatus, J. B, T. Leportier, 


ndon. 

2557. Cyoie Wueexs, 8. W. Maquay, London. 

2558. Evecrric Arc Lamps, O. L. Peard and A. Essinger, 

London. 

2559. ARTIFICIAL StrarneD, &c., Guass, M. E. Norris, 
Richmond. 

2560. Dryine Fiour, W. L. Wise.—(@. Stucky, /taly.) 

2561. Exectric Arc Lamps, J. Jeffryes and J. Lea, 
London. 

2562. Feepixe Device for Furnace Gates, M. Oschatz, 
London. 

2568. Fiute and F.re Tunina Appuianceg, ©. Lillicrap, 
London. 
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2564. Lock Nuts and Wasurrs, B. B. Dadley, London. 

2565. Steam and other Enoines, 8. Z. de Ferranti, 
London. 

2566. Borter Furnaces, W. Dickinson, Newcastie-on- 


‘yne. 

2567. Bara, G. L. Lavington and E. A. Wright, 
London. 

2568. Rack fer Hotpine Tosacco Pipes, F. Mason, 
Penarth. . 

2569. Parssure Devices, E. Dawson, E. Bentley, and 
C. J. Cockshott, Keighley. 

2570. CHANDELIERS, C. Meason and T. Ford, Birming- 


ham. 
2571, SHart Governors, J. H. Mann and 8. Charles- 


worth, ‘ 

2572. Horse Cotiars, E. Garnier and S. J. Prescott, 
London. 

2578. ScarrF Tre and Srock Banp, &c., J. Campbell, 
Dublin. 

~ — Boxes and Recrrracres, J. R. Courtney, 


ublin. 

2575. FuoweR Houper, E. Smith and T. P. Rennold- 
son, Banbridge. 

2576. Frower Hoxpar, E. Smith and T. P. Rennold- 
son, ridge. 

2577. WoRKING EMBROIDERING Macutngs, O. H. Webb, 
Manchester. 

2578. Rotter Skates, P. E. Masey, London. 

2579. Harr Curvers, J. E. Hulbert, Birmingham. 

Prcxine Banps, W. H. Eastwood and T. Amey, 

Manchester. 

2581. Barus, H. Sutcliffe, Halifax. 

2582. Cuimney Tops or Cow.s, H. Sutcliffe, Halifax. 

2588. HearTH-RvGs and Door-mats, &c., G. Ramsden, 
Manchester. 

= = Sienatuine for Ramways, G. Bowman, 

ork. 

2585. MANUFACTURE of AXLE-Box GuaRps, E. Rees, 
Blaenavon, Mon. 

2586. Bearines, 0. L. Jackson and D. Horsburgh, 
Manchester. 

2587. ExpLosive Suey, 8. W. Gillett.—(The Actien 
Gesellschart fiir Cartonnagen-Industrie, Germany.) 

2588. CoLLaPsIBLE Boxes, H. and A, W. Stevenson, 
Manchester. 

2589. HorsgsHor Paps, R. Hedley, Manchester. 

2590. Fenper Movu.pinos, W. and J. H. Oldaker, Bir- 


ig : 
2591. Srtencer, F. Hayes, Runcorn. 
2592. CoLLapsiBLe CLoTHes Morsss, W. L. Struthers, 
Newcastle on- e. 
2593. WgeicHING Macuines, H. 8. Patterson, Deane, 
near Bolton. 
2594. Gas Generator, J. M. K. Pennink, Germany. 
2595. Maxine Pickers for Looms, W. Holt, Man- 


chester. 

2596. Foo SianaLiinc Apparatus, J. W. Blackburn, 
Manchester. 
7. Propucina Currents of Arr, J. D. F. Andrews, 
London. 

2598. Cycies, T. B. 8. Brereton, London. 

2599. InpicaTine the Names of Stations, F. Shelley, 
Luton. 

2600. Automatic Door Srop, F. Hughes and J. C. 
Webb, London. 

2601. Rops Lock, R. Falshaw, Harrogate. 

2602. Macuines for Weicuine Bae Goons, H. Pooley, 
Liverpool. 

2603. Fasrenines for Striping Sasu Frames, W. Nicol, 
Glasgow. 

2604. Exrecrric Arc Lamps, R. E. B. Crompton, 
London. 

2605. CarTRipes Carrie, R. G. Broadwell, London. 

2606. Scrapine Houwus, A. W. Gatfield and W. Clark, 
London. 

2607. Makino Suips RecoenisaB_e, L, H. M. Vilckers, 


on. 
2608. Device for Ho.pine Mats to Fioons, M. Levy, 
London. 
2609. Money-Box, J. Harper and Co, C. H. Harper, 
and C. Spencer, on. 
bee Button-Hooxs for Boots and Ssozs, G. Nash, 


mdon. 
2611. Gropseress Cuimneys for Lamps, A. Z. Germains, 


on. 
2612. Cut-rLower Houper, A. Gray, London. 
2613. INTERNAL ComBusTION Motors, A. H. R. Pulman, 


mdon. 
2614. Dyginc Fasaics Buiackx, W. J. 8. Grawitz, 


mdon. 
2615. Soupgerinc Iron, G. B. Harkes and O. E. 
Bacon, London. 
2616. APPARATUS for ASCERTAINING TimE, &c., J. 
Harper, London. 
TREET-SWEEPING MAacuineE, N. B. Millar and F. 
Mohle, London. 
2618. Wick ArsusTeR for Lamps, E, A. Humphrey, 
London. 
2619. Cooxine Ovens, F. W. Dye and J. Wells, London. 
2620. Om Stoves, J. A. Suppiger, London. 
2621. Securninc Packxine Cases, J. A. Suppiger, 
London. 
2622. CycLe GEARING, E. Detoni, London, 
2623. Construction of Harr-pin, A. J. Linnell, 
London, 
2624. THawInG or Unrreezino Meat, G. A. Nussbaum, 
London. 
2625. Recoverinc Ammonia, T. Twynam and F. E. 
Matthews, Egham. 
2626. ELECTRO-COPPER SHEATHING, J. H. Cox, Greenock. 
2627. Cans, J. H. Moysey, London. 
2628, AsHPANS and CrnpeR Sirrers, J. H. Kenyon, 
London. 
2629. Insrpe Cover for Barres, E. T. Hughes.—(¢. L. 
Friederichs and H. C. Fliege, United States.) * ‘ 
2630. SPRAYING APPARATUS for Paint, C, L. Burdick, 


don. 
2631. CrnpeR Sirrer and AsH Receiver, M. Greenfielc, 
ndon. 
2682. Securine Boat Davits, T. R. Butler, London. 
2633. Corina Fisx, The Fish Utilisation Syndicate, 
Ld., and J. C. W. Stanley, London. 
2634. Boot Finisnine, J. Butcher and J. Clarke, 


London. 
2685. SHARPENING Razors, W. P. Thompson.—(l. 


Schwab, Germany.) 
2636. SussTrtuTE for WarTeLeap, &c, R. Alberti, 


verpool. 

2637. nigga other Heap Coverinas, J. W. Cooke, 
Live lo 

2688. Gas Enoines, W. James, Liverpool. 

2639, Revo.vina Warp Gurpes, E. G. Fields and the 
Great Grimsby Coal, Salt, and Tanning Company, 
London. 

2640. Tosacco Jars, J. Spring, London. 

2641. Stipe Vatves, W. Joyce, London. 

2642. MANUFACTURE of SUPER - PHOSPHATES, 


Saatmann, London. 
2643, Topacco Box, G. H. Schofeld, London. 


F. W 





2644. Hoiper for Fiat Izons, G. W. Ban 
Bosson, London. ; ks and W, E. 
2645. Frre-escapes, J. W. Wilkinson, London, 
2646. Fire Hoss, G. M. Evans, London, 
2647. Saips, F, Cornwall, London. 





SELECTED AMERICAN PATENTS, 


From the United States Patent Ofice Oficial Gazette, 


528,537. Sram Vatve, X. M. Fryer, Washington, p. C 
—Filed December 26th, 1898. pias 
Ciuim.—(1) In a valve of the character described the 
combination of the cylindrical casing, the rotary valve 
therein eccentric to its chamber, and the compensat- 
ing wedges movable in a circumferential direction 
between the valve and the walls of the chamber. (2) 
In a rotary valve the combination with the valve 
casing provided with steam and exhaust ports in 
angular relation to each other, the rotary valve 
therein, a chamber between the valve and its casing 
on the side opposite the exhaust port, and a commu. 


nicating passage arranged to connect said chamber 
with the exhaust port when the valve is closed, the 
said chamber being so located relatively to the exhaust 
port that a straight line between the two will pass 
above the axis of the valve. (3) The combination of 
the rectangular shaft C, the grooved valve B mounted 
thereon, the tubular spring ¢ interposed between 
the shaft and the valve, the spring being seated in 
channels formed in the respective parts and corre- 
sponding in radius with the external diameter of the 
spring. 
528,549. 
McLellan, Bozeman, 
1894, 
Claim.—The combination, with the exhaust sleeve 
or pipe, of the annular spring lining arranged therein 


(52854 3] 


Avtomatic Exuaust Nozzir, J. 7. 
Mont.—Filed January 16th, 





























and adapted to be distended by pressure of the 
exhaust steam, and to contract automatically and in 
a definite degree corresponding to the steam pressure, 
substantially as and for the purpose set forth. 
528,930. Steam Boier, &. F. Bigar, Woodbridge, 
N.J.--Filed November 11th, 1892. 
Claim.—(Q) In a steam boiler, a series of boiler tubes 
provided with incombustible walls located within and 
'y closing the tube at or about the water-linc, 
ut with draught spaces at the edges of said walls, a 
series of circulator tubes about the boiler tubes but a 
short distance therefrom and extending upward to 
about the level of the water-line and a priming plate 
interposed between the steam space and the upper 
ends of the circulator tubes, substantially as set forth. 


























(2) Ina steam boiler, a series of boiler tubes provided 
with incombustible walls located within and partiall 

closing the tubes at or about the water-line, with 
depuakt apertures from one face of said walls to the 
other, a series of circulator tubes about the boiler 
tubes, but a short distance therefrom, and extending 
upward to about the level of the water-line and a 
priming plate interposed between the steam space and 
the upper end cf the circulator tubes, substantially as 
set forth. 








Turoat IRRITATION AND CovoH. — Soreness and 
dryness, tickling and irritation, inducing cough and 
affecting the voice. For these symptoms use Epps’s 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
Glycerine in these ble confections becomes 
actively healing. Sold only in boxes, 7}d.; tine, 

Jabolfed, JAMES Erps AND Co., Homace 


ls. 14d. 
coeds Chemists, London. 
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THE LIFE OF RAILWAY AXLES. 


By Mr. THOMAS ANDREWS, F.R.8., M. Inst. C.E., Metallurgical 
y Engineer, 


Total number © ' railway aales in the world. —In 





connection with this research the author thought it 
might be of interest and utility to endeavour to obtain 
an accurate approximate estimate of the total number of 
railway axles running on all the known railways through- 
out the world, and at the same time to make, in cases 
where possible, an estimate of the actual carrying work 
performed by each axle per annum. 

This task was: found to be no easy one, and the author 
is not aware that it has been previously attempted, but 
he has endeavoured to embody in Table I. as accurate 
information as it is possible to obtain on such a cosmo- 

olitan subject. Apart from the enhanced interest these 
results afford to the present paper, the information may 
prove of assistance in the endeavour to determine 
approximately the period which should be fixed as the 
limit for the safe working life of railway axles. 

The accompanying statistics afford a fairly cosmopolitan 
approximation of the vast total number of railway axles 
in use in various parts of the world, and of the enormous 
weight of the traffic carried by them. The figures do 
not, however, fully represent the total number of axles 
in work throughout the world, as statistical information 
is not obtainable from some countries. The information 
on which the above estimates are based is derived from 
the official reports on the railways of the respective 
countries, and from other reliable sources of information 
which the author has carefully studied relating to the 
seventy-four nations or countries in the world possessing 
railways. From the results in the above table it will be 
seen that up to the end of 1891 there was a grand cos- 
mopolitan total of more than 5,775,843 railway axles 
running in the world. 

The life of railway wagon axles.—Records of the 
life mileage of locomotive axles appear to be kept, but no 
statistics seem in the past to have been recorded dealing 
with the life mileage of railway wagon axles. Recently, 
however, straight axles of all descriptions have been 
required to be stamped with the date of manufacture, in 
addition to the maker’s name. This will form a valuable 
basis for ascertaining the correct life of these axles. It 
would be desirable, in the interests of public safety, to 
determine, if possible, with some approach to accuracy 
either the time life, the mileage life, or the load life of 
this class of axles. The following rough suggestions may 
perhaps be helpful in connection with an attempt to 
determine approximately the working life of ordinary 
railway wagon axles. For present purposes it may be 
assumed that an ordinary goods wagon—taking into 
account loading and unloading, and , in transit, 
transhipping, &c.—will not probably travel under load 
more than an average maximum distance of, say, ninety 
miles per week, or ap annual total of 4696 miles. From 
information kindly given to the author by Mr. W. Dean, 
M. Inst. C.E., locomotive engineer to the Great Western 
Railway, it would appear that under the special circum- 
stances of this railway an annual total of 15,000 miles is 
made by the coal wagons on the mineral system of this 
railway company. Mr. Dean remarks that “ our 
locomotive coal wagons, which are in constant ser- 
vice, are estimated to average one trip of 150 miles 
each way per week, making 300 miles per week, or say 
15,000 miles per annum, and I believe a similar average 
would apply to the private owner’s wagons engaged in 
the coal trade between North and South Wales and 
London.” This great wagon mileage per annum may, 
however, be regarded as somewhat exceptional, owing to 
the exceptional circumstances of the long uninterrupted 
run of the coal wagons from Wales to London. 

The author has been able to make an approximate 
computation of the average annual mileage per wagon, 
taking as a basis the actual recorded mineral train mileage 
in connection with the known number of goods wagons 
on many of the main trunk lines of Great Britain, in- 
cluding the Midland, the London and North-Western, 
the Great Western, the North-Eastern, the Great 
Northern, the Manchester, Sheffield, and Lincolnshire, 
and the Lancashire and Yorkshire railways, and other 
railways mentioned in the following Tables II. and III. 
The results showed an average annual mileage of 8686. 
The particulars given in Table II. formed the basis of 
this method of computation. 

The approximate total number of private owners’ 
wagons running on the respective railways is given in 
Table III. From information kindly given to the author 
by the engineers of the various railways, it would appear 
that approximately an average of about thirty-five wagons 
constitute an ordinary goods train. Of course, the number 
of wagons per train will vary considerably, not only on 
the different railways, but also under the varying circum- 
stances and gradients of each individual railway. From 
information, however, in the author’s possession thirty- 
five wagons may be taken as a fair approximate average 
of the total number of wagons ap train in Great Britain. 

The method of estimating the average annual mileage 
per wagon was as follows:—The average annual mileage 

per wagon = eeu ; where 
T M = total annual goods train mileage. 
N = total number of goods and mineral wagons.* 
W = estimated number of wagons per train. 

If there were only the wagons owned by the railway 
a to take into account, the computation given in 
Table II. might be regarded as fairly representative of 
the annual mileage per wagon. It should, however, be 
borne in mind that the total number of wagons actually 
running on the lines will be considerably in excess of the 
number of wagons owned by the railway companies, this 
augmentation being due to the large number of private 





should, however, be added the total number of 
and also the probable number of wago 





* To this b 
rivate owners’ 
y other railway companies which might be running over the respective 
railways, 





ms owned 


| 

owners’ wagons in work. In some instances no accurate | estimate of the number of private owners’ wagons on 
estimate appears to exist as to the number of private | these several railways. The total number of private 
owners’ wagons running in connection with the respec- | owners’ wagons added to the total wagons owned by the 
tive railways. In the case of some of the important | railway companies, render it possible to obtain a more 
mineral lines of Great Britain, the number of private accurate determination of the average annual mileage 
owners’ wagons probably equals the number of; per wagon. The results of this estimate are given in 
the wagons owned by the railway companies. For | Table III. Calculated on the basis given above, and 
instance, the London and North-Western ; ern Com. | taking into account the number of private owners’ wagons, 
pany own some 60,866 and mineral wagons, but | the result shows an average annual mileage per wagon of 
on this line there are also 84,819 wagons owned by | 4696 miles, and computing the time life at about twenty 
private owners, and the Lancashire and Yorkshire Rail- | years, the result yields a life mileage of 93,920 miles per 
way Company have approximately a total of 50,000 | axle, as the average annual mileage of the axles would, of 
wagons belonging to private owners running on their | course, be the same as that of the wagons. 


TABLE I1.—Total number of Railway Axles on the Railways of various Countries, and the Average Annual Tonnage Carried per Wagon 
Axle, exclusive of the weight of the vehicle. 























A imate | Approximate | Approximate | Average approxi- 
Total mileage of eae —— number Total mate weight in 
Railways of railways o | of of annual tonnage tons carried by 
ia the world. locomotive | railwaycarriage railway wagon carried. each wagon axle 
engine axles. | axles. axles. per annum. 
The United Kingdow... 20,073 48,711 127,202 1,081,156 303,119,427 280 
Canada ... oi 15,683 5,313 5,045 98 712 18,554,883 188 
South Australia ... 1,756 606 750 10,320 1,303,900 126 
Tasmania nhs 399 75 160 1,010 110,949 110 
New South Wales 2,182 1,317 2,660 18,608 5,788,950 204 
Victoria ... | 2,688 1,383 2 812 18,890 400,000 21 
7 ae ae 16,996 11,241 25,782 141,336 22,612,718 160 
United States of America ... 171,000 87,108 64,162 2,085,780 539,639,583 259 
Austria-Hungary... 16,712 14,346 23,990 216,754 86,989,769 401 
German Empire .. 25,958 39,321 60,962 525,176 199,507,000 380 
Russia in Europe... 17,594 20,412 19,195 283,796 67.473,000 238 
Denmark 1,247 1,471,201 
Li. er 971 1,425,413 | 
Se 5,012 8,486,694 | 
ES ee | 1,705 8,294,632 
Belgium ... 2,830 Probable total number of axles of various 13,073,919 
France ... 20.833 kinds on the railways of these 13 countries. 87,043,706 
Italy 7,817 33,341 48,271 650,110 15,051,341 277 
Portugal... 1,331 1,049,801 
Switzerland .. 2... | 1,980 8,629,307 
Egypt 1,127 1,695,875 
2 ee eee 6,266 875,894 
Brazil 5,900 1,820,106 
Japan 1,128 1,162,749 
Additional total 
nileage of railway: 
in all the other 50 
| countries of the 
world ing 
| railways. 
} 33,6814 
Totals 382,8724 263,174 281,021 5,131,648 1,423,580,817 277 


system. The Great Western Railway Company have near| Now 18,000 miles per annum, or, say, a total mileage of 
85,000, and the other railways as per particulars given in | 220,000 may perhaps be fairly taken as an average life of 
Table III. | locomotive axles, though both iron and steel locomotive 

Taking the average of the railways mentioned in | axles often exceed this limit ; but the case of wagon axles 
Table III.—and bearing in mind that similar circum- | somewhat differs from that of locomotive axles, and owing 
stances obtain in connection with other railway com- | to their less size and strength, &c., a less mileage life 
panies in mineral districts—it may perhaps be assumed | might reasonably be required of them. After careful 
that an addition of, say, 89 per cent., or about 327,921 | consideration the author ventures to suggest that the 
wagons, to the total number of wagons owned by the | average maximum time life of both wrought iron and 
railway companies in Table II. might fairly represent | steel wagon axles should be fixed at twenty years, and on 





Tas.e I].—Approrimate Average Mileage per Wagon per Annum, calculated from the number of wagons owned by the Railway 
Companies only. 


Approximate t>tal 








A ximate half- . 
mignie waging | “pearty goodnand | ote Sing Wit yeaiy malege | icge per Soo 
train mileage. saileleny autlgaiaes per wagon. per annum. 
Miles. 
Midland Riilway... ... 0... o. 12,830,186 112,712 3084 7,968 
London and North-Western Riilway 9 702,965 60, 866 5979 11,168 
Great Western Railway 9,137,592 46,626 6859 13,718 
North-Eastern Railway 8,453 773 86,219 3431 6,862 
Great Northern Railway ... 4 805.010 31,815 5286 10,572 
North British Railway 3,976,285 50,481 2757 5514 
Caledonian Railway ig = ape a ar 3,537,258 52,576 2373 4,746 
Manchester, Sheffield, and Lincolnshire Railway 3,503,722 17,166 7143 14,286 
Lancashire and Yorkshire Railway... 3,019,640 23,361 4524 9,048 
London and South-Western Railway “ 1,841,838 9 940 64385 12,970 
London, Brighton, and South Coast Railway 798,761 7,791 3588 7,176 
Taff Vale Railway ee eo ee “ 699,008 2,583 9472 18.944 
North Staffordshire Railway ... ... ... ... ove | 627,066 5,359 4095 8,190 
London, Chatham, and Dover Railway... ... Bs 304,658 2,085 5114 10,228 
amare se Hitt ece uk kd — ss i — 4313 8,686 


Average 





Recent elaborate statistics for the year 1893 have shown that on the Prussian State Railways the average annual mileage per 
wagon was 10,347 miles—see THE ENGINEER, page 327, April 20th, 1894. 


















the total number of wagons—railway companies’ wagons 
and private owners’ ms—running on these railways 
at the presenttime. This estimate shows a total number 
of 696,377 wagons running on the railways last referred 
to. It will be hence understood that the estimated 
annual mileage per wagon, given in Table II., would be 
in excess of the actual mileage, as the divisor N—total 
number of wagons—would require increasing by about 
89 per cent., which would, of course, reduce the actual 
annual mileage per wagon to a proportional extent. 
Through the kindness of the engineers of the respective 
railway companies referred to in this paper, the author 
has been able to obtain a tolerably fairly approximate 


| the above estimate of annual wagon mileage this would 
point to the maximum mileage life of these axles being 
regarded as about 93,920 miles, orsay roughly 94,000. The 
author has knowledge of numerous iron railway carriage 
| and wagon axles which have run about 200,000 miles, 
| both in Great Britain, the United States, and Germany, 
a mileage of 271,700 miles having occasionally been 
reached by straight wrought iron axles. In point of time 
life, some have run from thirty to thirty-five years, 
numbers more than twenty-five years, and many others 
have run twenty years and over. Inthe interests of pub- 
lic safety, it is not, however, either wise or desirable to 
require too long a life for either wrought iron or steel axles. 
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A reference to the statistical Table I. of the actual 
weight carried per axle per annum on the railways of 
various countries throughout the world, shows that 280 
tons was the average weight carried per axle per annum 
on the railways of the United Kingdom, exclusive of the 
dead weight of the vehicle. Hence the total weight 
carried per axle during a twenty years’ life would average 
about 5600 tons, exclusive of the weight of the vehicle. 
The author therefore ventures to oo that if, say, 
twenty years be tentatively considered as the life of 
railway wagon axles of either wrought iron or steel, an 
axle should not be allowed to carry during its life more 
than a total weight of, say, 5600 tons, exclusive of the 
constant dead weight of the vehicle. If in course of 
work this total weight has been carried before the time 
life limit of twenty years, then an axle which has fulfilled 
the above conditions, either of load limit or mileage 
endurance, might advantageously be dismissed from 
service. 


of iron was 247,412 miles, and of forty-two crank or driving 
axles made of steel 233,139 miles.’’ For the six months 
ending December 31st, 1891 :—‘‘ The average mileage of 
thirty-four crank or driving axles made of iron was 237,150 
miles, and of eighty-six crank or driving axles made of 
steel 230,408 miles.” For the three months ending 
March 81st, 1892 :—‘‘ The average mileage of five crank 
or driving axles made of iron was 280,641 miles, and of 
thirty crank or driving axles made of steel 227,936 
miles.” This shows an advantage of about 28 per cent. 
in favour of iron axles. 

A reference to the Board of Trade Report on railway 
accidents, during the six months ending June 30th, 1892, 
shows that, of seventy crank or driving axles broken, 
fifteen were made of iron and fifty-five of steel. ‘ The 
average mileage of fourteen crank or driving axles made 
of iron was 259,586 miles, and of fifty-two crank or driving 
axles made of steel 247,890 miles.” 

It may be observed that in crank or driving axles the 





TaBLE III.—Approvimate Average Mileage per Wagon, calculated from the number of wagons owned by the Railway Companies, 


























together with the Additional Wagons owned by Freighters or Private Owners, 
l l l ] Ei 
Approximate Approximate | Approximate | | 
number of numberof | tctalnumber | Approxi- | Approxi- 
A sn ae — and . : and | - - and mate mate 
: “yi 8 wagons mineral wagons| mineral wagons| average average 
Railway company. pol be ” wa oy owned y | owned by the “half-yearly Saene 
train mileage. the freighters or | railway com- | mileage | per wagon 
railway private | panies and by | per wagon. |per annum. 
companies. owners. private owners. | 
Miles | ” 
Midland Railway ... 00. we 12,830,186 112,712 77,288 190,000 2363 4726 
London and North-Western Railway ... 9,702,965 60,866 34,819 95,685 3549 7098 
Great Western Railway ... 9,137,592 46,626 85,000 131,626 2430 4860 
Caledonian Railway Rap tise! se, tees, eakx oes 8,537,258 52,576 18,000 70,576 1754 | 3508 
Manchester, Sheffield, and Lincolnshire Railway 8,503,722 17,166 17,000 | 34,166 3289 7178 
Lancashire and Yorkshire Railway 8,019,640 23,361 50,000 73,361 1441 | 2882 
Taff Vale Railway ... ...0 0. «2 as 699,008 2,583 28,500 31,083 787 1574 
London, Chatham, and Dover Railway 304,658 2,085 881 2,966 3595 7190 
North British Railway ... 3,976,285 50,481 16,433 66,914 2080 4160 
Average — _ _ - 2348 4696 








A further reference to the particulars in the above 
statistical table shows that an average of 380 tons is 
carried per axle per annum, exclusive of the weight of 
the vehicle, on the railways of the German Empire. In 
the German Empire the average life of railway axles 
—— to be about 13} years. The author has, however, 
shown in the statistical Table I., above referred to, that 
more weight is carried per axle per annum in Germany 
than in the United Kingdom by about 36 per cent.; hence 
the 13} years life of axles in Germany coincides fairly 
with the approximate life of 20 years which the author 
now suggests as perhaps applicable to axles on our 
English railways. It is, however, needful to remember 
that the circumstances and conditions obtaining on 
German railways differ somewhat from those on English 
railways. Some railway companies regard the journal 
wear of the axles as an indication of the life endurance, 
a limit of reduction in the size of the journal through 
wear being fixed as the life terminal of railway axles; and 
this method has certain advantages. In the consideration 
of the important question of the life limit of railway 
wagon axles, the author does not think it desirable to 
make any distinction between wrought iron and steel 
axles, although, on reference to Table IV. in this paper, 
it has been observed that the life of iron axles sometimes | 
exceeds that of steel ones. 

The above suggestions as to the life of railway wagon | 
axles are made taking into consideration only the normal 
wear and tear of ordinary life. It should, however, be 
remembered that axles not unfrequently suffer from 
abnormally heavy strains, and consequently there would 
undoubtedly arise numerous exceptions from this and 
other causes, as the life of axles is unavoidably a some- 
what uncertain quantity. Indeed, it would be a difficult 
matter to make a hard-and-fast rule, and with the 
imperfect knowledge possessed at the present time a. 
rough approximate estimate of the life of railway wagon 
axles appears all that can now be attempted. Further | 
information on these questions may be obtained on 
reference to a work entitled ‘“‘Iron or Steel Railway 
Axles,’’ by Mr. Thomas Andrews. 

Statistics showing the mileage endurance of wrought 
iron and steel railway axles.—With regard to the rail- | 
ways of Great Britain, it has been shown in the leading 
article of THE Enornerer, October 17th, 1884, that the 
life of wrought iron locomotive axles is about 114 years— 
though Sir Jas. Kitson has shown that many exceed this 
limit—and the life of steel locomotive axles about 9} 
years. A comparison of the average life of wrought iron | 
and steel axles for the years 1881 to 1886 is indicated | 
in the following table :— 


TABLE IV, 














: Average mileage. a a life 
niet Wrought Steel | Wrought | Steel 
iron axles axles. | iron axles. | axles. 

1881 197,574 181,842 | 10°98 10°10 
1882 206,857 192,453 | 11°49 10°69 
1£83 213,719 199,471 | 11°87 11°08 
1884 216,333 173,287 | 12°02 9°63 
1885 226,037 219,644 | 12°56 =| 12°20 
1886 236,517 212,362 | 13°14 | 11°80 
Average for \ 916173 | 196,510 | 12°01 10°92 


six years f | | | 





" ‘The Board of Trade Returns on railway accidents for 


advantage of greater mileage is not, however, always with 
iron axles. The two materials, iron and steel, sometimes 
run each other close in the competition for mileage 
endurance. The information given is, however, sufficient 
to show that iron axles are by no means inferior to steel 
ones, but, on the contrary, that iron axles frequently have 
the advantage of greater endurance. 








RECENT DEVELOPMENTS IN COAL MINING IN 
JAPAN. 


For the last quarter of a century at least, the progress 
made by Japan in all that has a relation to our own 
industrial life has been a common subject of remark, 
and even of wonderment. This need not be a matter of 
surprise, for the advancement effected in that interesting 
country, in the way of assimilating, for its own needs 
and requirements, the methods of Western countries, is 
certainly astonishing, even to those having a personal 
acquaintance with the Far East. Railways, telegraphs, 
steamships, lighthouses, ammunition and ordnance 
factories, textile and paper mills, engineering works, and 
many other industrial undertakings of a diversified 
character—all having a completeness and efficiency equal 
to anything of the kind found in Europe or the United 
States—are now common features in Japan, resulting 
from native industrial enterprise and vigour. All these, 
it should be remembered, are almost absolutely the out- 
come of twenty-five years’ work, and have been aczom- 
plished with a pertinacity and energy which has justly 
received general commendation, tempered with a certain 
fear in older centres of commercial activity. 

With the exception of copper, coal is the most widely 
distributed article coming within the scope of Japanese 
mining operations. It is procurable ina great many 
localities extending over the main islands of the Japanese 
Empire. During the last twenty years the attention 
given to coal mining has steadily increased, as has also 
the annual output. But even before this period, at the 
time of Commodore Perry’s expedition to Japan in the 
“‘ fifties "—an expedition which was largely instrumental 
in opening out feudal Japan to the world—we find refer- 
ence made to Japanese coal. In a report written at the 
time by Lieutenant Roberts, he remarks: “ The coal 
which we get at Nagasaki was of fourth grade, and poorer 
than the Australian and American coal furnished us in 
Hong Kong. It made a great deal of slag and dirty ashes, 
and the fires required to be often stirred. We used 23 
tons a day in place of 18 tons of good English coal. The 
coal of Takashima requires to be kept dry, as when wet it 
fires spontaneously.” 

Great advances have been made in Japanese coal 


; mining since the foregoing report was written, as shown 


in the active development of the principal coal-producing 


| districts in Kishui and Hokkaido (Yezo), as seen at the 
| mines at Miike, Takashima, Karatsu, Buzen, Chikuzen, 


Sorachi, Horonai, &c. The two last-named mines are in 
the island of Yezo, in the extreme north of Japan, and 
according to Lyman, a leading authority on the subject, 
the amount of coal obtainable from Yezo alone ‘‘ would 
put theisland in position to furnish an amount equal to the 
annual production of Great Britain for nearly 1000 years.” 
This estimate is considered by some to be exaggerated ; 
but even if we discount it to a liberal extent, there 
is scarcely a doubt that the coal wealth of Yezo, and 
the other coal-producing districts of Japan, is sufficient to 


| hold out great promise for the future development of 


Japanese industry. 
From some information recently issued by the Miike 


the six months ending June 80th, 1891, states:—‘‘ The | Coal Mining Company, we find that Japan has been 


average mileage of nineteen crank or driving axles made | 


so effectively expanding her production of coal, that 





she is now in a position not only to supply her own 

but also largely to meet the Seuebeieene of Pn 
steamship companies and manufacturing works in Ching 
and other Eastern centres, as well as towns on the 
Pacific coast of the United States. In connection with 
this development of the Japanese coal trade, we find the 
following observations in a recent consularreport referring 
to it. 

Our Consul remarks: “ In coal the Japanese are active 
competitors with the English producers. In 1893 the 
export rose to 1,505,418 tons, an increase of 605,015 tongs 
or 67°1 per cent. over that of the previous year; while 
the value fell from 93. 1#d. to 8s. 2%d. per ton. Japanese 
coal is rapidly pushing its way westward, and is already 
largely used by ships calling at Singapore. [pn 
1893 about 480,000 tons of coal and 173,000 tons of 
so-called ‘coal dust’ were shipped to that place, Hong 
Kong, and British India. To this quantity must be added 
a large proportion shipped in steamers—nominally for 
ships’ use, but in reality for purposes of trade.” 

The Miike Coal-mining Concession is situated in 130 deg, 
east longitude and 33 deg. north latitude, in the island of 
Kiushiu, which is the most southern division of Japan, 
This concession comprises an area of 15,550 acres, the 
half of this area being in Fukuoka Ken—“ Ken”’ jg 
the name of a governmental division—and the other half 
in Kumamoto Ken. The town connected with the mines 
is known as Omuta, and lies on the east shore of the 
Shimabara Gulf, and close to the head of that large inlet, 
Shimabara Gulf is some fifty miles long and eight miles 
broad, and forms in effect an inland sea of surpassing 
beauty bordering the provinces of Hizen, Chikugo, and 

0. 


The Takashima coal mines are perhaps the best-known 
Japanese coal mines, so far as foreigners are concerned, 
These are situated on a small island near to the entrance 
of the harbour of Nagasaki, and were leased to a foreign 
firm some thirty years ago. The coal from these mines 
has for a long period had a ready sale all over the 
Far East, and consequently an impression still exists that 
the Takashima mines are the most important in Japan. 
This, however, is an error, as the coal-bearing property 
in connection with the Miike mines is of much wider 
extent. In fact, the Miike mines are not only the largest 
in Japan, but also the largest in the Far East. We shall 
therefore be justified in taking them as typical of Japanese 
coal-mining as carried out under the most modern con. 
ditions, and may assume that a description of the working 
arrangements of the Miike coalfield will be generally 
true for other actively worked coal-mines in Japan. 

That coal existed in the Miike district was known 
several centuries ago, as the seam crops out in one direc- 
tion. The old workings show that mining was systematic. 
ally carried on in the feudal period to a considerable 
extent, the coal mined being principally used for the salt 
works scattered along the neighbouring coast. The 
method of working was at that period of a very primi- 
tive kind, and frequently the work was completely 
stopped, owing to the galleries getting drowned out. 

In 1873 the Japanese Government bought the mines 
from the then proprietors for 40,000 yen—a sum equal to 
about £8000 at that time—and as the workings were 
nearly drowned out at the time of purchase, an immense 
amount of pumping had to be done before mining work 
could be fully carried out. This pumping was all done 
by the native treadwheel, and was necessarily, owing to 
the crude character of the plant employed, a work in- 
volving considerable time and manual labour. The labour, 
however, was all done by convicts, and it would seem 
that it was the employment of prisoners sentenced to 
long terms of imprisonment, which chiefly influenced the 
Government to purchase the mines. lor several years 
the mines were worked in this way, and with the crude 
plant the output was small, although an increasing 
one year by year. A ready sale was found for all coal 
produced at the neighbouring salt works, and for the 
steamers which had commenced to run in considerable 
numbers along the coast. 

About eighteen years ago the Government, however, 
transferred the management of the Miike mines to 
Messrs. Mitsui and Co., the well-known Japanese mer- 
chants, and this enterprising firm quickly discerned that 
much more could be done with the mine property than 
had hitherto been attempted. They therefore rapidly 
set to work to improve matters, and were able to induce 
the Government to adopt modern methods of working. 
The sale of the coal was also placed absolutely in Messrs. 
Mitsui and Co.’s hands, and under the name of the 
Mitsui Bussan Kaisha, they established offices for the 
sale of Miike coal at Shanghai, Hong Kong, Singapore, 
and the principal Japanese ports, and sub-agencies at 
other Eastern ports. 

The origin of the house of Mitsui is of considerable in- 
terest, especially as the votaries of commercial business 
have almost all stood on a low scale socially in pre- 
westernised Japan. Messrs. Mitsui’s firm is, however, an 
exception to the rule, and we may therefore give, from 
an excellent authority, a brief historical description of 
this highly respected and influential firm, which, as will 
be seen, had its commencement prior probably to any 
commercial house now doing business in this country. 
The Bank of England was not thought of, nor, as a 
matter of fact, was its first governor born when the 
founder of the house of Mitsui entered into trading 
pursuits. 

It is nearly 300 years ago since the first member, 
Yechigo-no- Kami, a feudal noble of the province of Ise, 
finding himself in somewhat straitened circumstances, 
thought it advisable to commence the business of Sak¢ 
brewing. He opened a store for the sale of his product in 
Kyoto, and afterwards one in Tokyo. It does not appear 
that this venture was very successful commercially, but he 
achieved one useful result—he reconciled his family, 
despite their aristocratic tastes, to the idea of trade, and 
his fourth son seems to have been a born merchant. It 
is not recorded when the Saké brewing venture was given 








up, but it must soon have been made subordinate to a 
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business which soon became of large dimensions, namely, | only, but his prices were considerably lower than those development which has been carried out at the Miike 


that of piece-goods, which has ever since remained a | 
leading branch with the Mitsui family. 

There is scarcely a visitor to Tokyo that has not seen | 
the great store, “‘ Yechigo-Ya,” which is crowded with 
customers, at whatever time the visitor may chance to 
ass it. This monster shop derives its name from the 
title of its noble founder, and gives gn ge to an 
army of shopmen and clerks, all of whom have an air 
indicating the prosperous condition of the establishment. 

The fourth son of Yechigo-no-Kami, to whom we 
already have alluded, was named Hachiroyemon, and it 
was he who really gave the first great impetus to the 
commercial success of the Mitsui firm. In his time the 
transmission of money in Japan was a matter of difli- 
culty. The feudal chiefs, who kept immense establish- | 
ments in the capital cities as well as in the provinces, 
found it necessary to transmit large sums in gold and | 
silver from one place to another. Hachiroyemon’s 
business shrewdness detected the opportunity that an 








quoted by other merchants. These methods of business 


| gave him such a popularity that he shortly established 


an enormous trade, and gave a stability to his firm far 
above that enjoyed by his competitors. In this way the 
great piece goods business of Mitsui was built up, and 
through all these years it has undergone little change, 
except one of development. The exchange operations 
of the firm have grown into a regular banking business, 
and the Mitsui Bank is now one of the most solid and 
flourishing institutions of Japan. 

For over two hundred years a rigid code of family law 
has been observed in connection with this famous com- 
mercial concern. Hachiroyemon had thirteen sons and 
five ? yr and at his death the family was repre- 
sented by the head of the house and seven branch 
members, all working together in the business, and all 
sharing its responsibilities. One article of the family 
law provided that if the head of any section of the family 
failed to obey that law, or from any cause showed 





| mines by Messrs. Mitsui and Co. 

At the time when this firm undertook the management 
| the output was only some 300 tons per day. The coal 
| was then obtained from one of the old workings at the 
| Oura mine, and carried to thesurface in baskets on men’s 

shoulders. The first change made was the making of a 

new engine incline, and the erection of a hoisting engine 
| at the summit; also the making of a ventilating shaft 
| and furnace. 

As the east coast of Shimabara Gulf is extremely 
| shallow—so shallow, indeed, that at low tide even vessels 
| of the lightest draught cannot approach the shore—it was 

found necessary to build a tidal basin and lock gate. This 
basin had an area of about two acres, and was connected 
with the mine by means of a tramway, along which the 
coal loaded in tubs was drawn and transferred to the 
junks lying in the basin. 

Another important development was then undertaken, 

namely, the sinking of a new shaft at Nanaura. 
shaft was commenced in July, 1879, and 
completed three years afterwards—coal 
having been struck at a depth of 222ft. 
Considerable delay occurred in the sink- 
ing of this shaft, owing to the great influx 
of water, but the difficulties were eventu- 
ally overcome by the erection of adequate 
pumping plant. As soon as the Nanaura 
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ft was finished another one was sunk 
a short distance from it for purposes of 
ventilation, and fitted with a suitable fan 
and engine. The second shaft was sunk 
in a much shorter time than the one at 
Nanaura. Some four years after the 
second shaft was completed a third shaft 
was sunk at Miyanoura, at a site close to 
the tidal basin. In this case coal was 
reached after six months’ sinking, and 
upon the erecting of the necessary wind- 
ing plant, mining was at once com- 
menced. 

In September, 1883, a terrible catas- 
trophe occurred at the Oura mine, arising 
out of the employment of convict labour. 
With the hope that escape could beeffected 
in the confusion resulting from a fire, 
some of the convict miners set fire to 
one of the coal pillars forming a side of 
the engine incline. This incline, how- 
ever, served as an intake air way, and 
the current of air which passed along 
it rapidly caused the highly bituminous 
coal to take fire and produce a result 
which the poor convicts in their anxiety 
to gain their freedom had not foreseen. 
The fire increased so quickly in intensity 
that forty-seven human beings and sixty 
horses were unable to escape from the 
mine, and were burnt to death—even 
the convicts who were saved got out of 
the mine with great difficulty and danger; 
and when no more could be rescued it was 
found necessary to seal up the mine closely 
to prevent the fire spreading. The water 
then gradually rose, and it was more than 
a year after this frightful disaster before 
working was recommenced—a_ shaft 
baving been sunk in the meantime for 
the drainage of the lower part of the 
mine which had been drowned out. 
Subsequently a further shaft was com- 
menced at Katchidachi, where borings 
had shown that coal could be reached at 
a depth of 396ft., and this was completed 
in March last. 

In 1888 the output had been increased 
to 1200 tons per day, and the Govern- 
ment then expressed a desire to sell the 
mines to some private firm by public 











tender, and placed the reserve price at 
4,000,000 dols. Taking advantage of the 
offer made by the Government, the firm 
of Mitsui made a bid for the purchase of 
the entire property, which resulted in 
it being transferred to them on the 
Ist January, 1889, for a total sum of 
4,550,000 dols. The new owners having 
acquired free scope for development, 
were determined to spare no expense 
in providing the very best mining ma- 
chinery and appliances, and also in 
adopting the most modern methods of 








CHART OF THE MIIKE 


absence of facilities presented. He inaugurated a system 
of bills of exchange, and arranged to receive money at 
his branch stores throughout the provinces, and pay it 
as required, at any of the capital cities or vice versa. 
For such service, he made little or no charge, his object 
being to obtain the money to invest it in goods at the 
producing centres, and transport his purchased goods for 
sale in the city where money payments had to be met. 
By this means he soon obtained the command of very 
considerable sums. 

At the same time he introduced another important 
commercial reform. Up to this, it had never been the 
general custom in Japan to pay ready money for goods. 
This system of credit is said to have worked well for a 
long time, but after a while a number of dishonest pur- 
chasers caused the tradesmen to protect themselves in 
fome measure by charging an increased price for goods 
sold on credit. This led to the abuse of indefinite prices 
for goods. Hachiroyemon quickly saw the commercial 


CONCESSION, SHOWING SEAM DEPTHS 

incapacity for business, he was at once obliged to go 
into retirement, his place being taken by the next in 
order of blood relationship. There are now eleven 
Mitsui families, forming one company, and carrying on 
four classes of business—namely, the Mitsui Ginko 
—Bank; the Gofukuten—Piece-Goods Store; the Bussan 
Kaisha—Commission Business ; and the Kwozan Kaisha | 
—Mining Company. The total wealth of this great firm 
is very extensive. The best informed Japanese place it | 
at not less than twenty millions of yen—or over two 
millions sterling, but as the greater part of this wealth is 
invested in securities, it is not easily determined. 

From the foregoing brief account ofthe house of Mitsui 
we think not a few merchant princes on this side of the | 
globe may take a lesson. How many once famous 
merchants and industrial establishments in this country, | 
whose commercial influence has now declined or been 
entirely effaced, would have been able to tell a different 
story had they established, and adhered to a family law, | 


unsoundness of this system, and attached to all his goods | like that rigidly followed by the great house of Mitsui! | 


fixed prices, from which he refused to make even the 
slightest abatement. 


After this, we hope pardonable, digression from our 


He cold his goods for ready money | main subject, we will proceed to indicate the extent of the | line is a single track, and some 3} miles in length. At the 


| required to be made. 
' and connected with the new one—the area of the two 


distribution. With this object in view, 
they lost no time in making a more 
commodious tidal basin, as the old one 
was not sufficiently large for the shipments that were 
The old basin was also altered 


basins being 74 acres. Each basin was furnished with 
a lock gate 36ft. wide, and having a sill depth of 10ft. 
at high water. This provision of two gates enabled 
the empty barges to enter at one gate, and, when 
loaded, leave at the other. However, in order to 
make full use of the tidal basins, it was necessary 
to dredge a channel some 130ft. wide and a mile and 
a-half long in the bay, immediately outside the lock gates, 
and for this purpose a Priestman dredger was obtained, 
which is now kept constantly at work in keeping the 
channel and basins free from silt. Asa result the daily 
output now reaches to the respectable figure of 2000 
tons. 

The coal taken from the old Oura mire is still sent in 
wooden tubs along a tramway, but that raised from the 
more modern workings at Nanaura and Miyanoura, is con- 
veyed in trucks along a railroad of 3ft. 6in. gauge—this 
being the standard gauge in Japan—to the basin. This 
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Nanaura and Miyanoura mines very complete coal screen- 
ing and cleaning machinery has also been fitted. 

In the sinking of the Katchidachi shaft great difficul- 
ties were encountered by the large amount of water met 
with. Pumping plant had been erected, capable of raising 
3000 gallons of water per minute, prior to the great earth- 
quake in the vicinity of Kumamoto—which occurred on 
July 21st, 1889; but after this violent seismic shock, the 
influx of water became so great that the pumps were 
drowned, and the work had for a time to be abandoned. 
This serious difliculty did not, however, daunt the owners, 
who at once ordered from Messrs. Hathorn, Davey, 
and Co., of Leeds, two large compound differential pump- 
ing engines, capable of raising 6000 gallons per minute. 
Each engine has a high-pressure cylinder 40in., and a 
low-pressure cylinder 76in. in diameter, the stroke being 
10ft. These engines when erected were found able to 
cope with the inflow of water, and the abandoned sinking 
operations were placed in a condition to be recommenced. 

(To be continued.) 








PARLIAMENTARY NOTES. 


The construction of ships —The President of the Board of 
Trade was asked on Tuesday whether he would consider the 
advisability of recommending shipbuilders— or of compelling 
them by legislation if that course should be deemed prefer- 
able — to construct steamers with overhanging or raking 
stems as formerly, inasmuch as in the event of a collision 
the damage sustained from a vessel so constructed was 
almost always confined to those parts above the water-line, 
whereas with the present ram-shaped bows a ship run into 
was almost certain to sink. Mr. Bryce said be should be 
very unwilling to interfere with the discretion of shipbuilders 
or shipowners, or to offer them advice as to the construc- 
tion of their vessels. He reminded Mr. T. Chamberlayne, 
who was the questioner, that the question of a sloping as 
opposed to a straight stem was brought by a witness under 
the notice of the Royal Commission on Loss of Life at Sea, 
but the report of that Commission did not contain any 
recommendation upon this point, nor, in fact, any reference 
to it. 

Hours of telegraph factory hands.—A reduction has been 
made in the hours of work at the Government telegraph 
factories at Holloway and Mount Pleasant from fifty-four to 
forty-eight hours per week. 
hours will be the same each day from Monday to Friday 
throughout the year, with a short day on Saturday. The 
maximum hours, excluding overtime, but including an hour 
for dinner, will not exceed 9} at either factory. Itis intended 
to avoid overtime as far as possible. 

Floods in the Thames Valiey.—The Thames Conservancy, 
though not a flood authority, have this matter under con- 
sideration, and are holding public meetings. In these circum- 
stances, Mr. Bryce considers that no Government inquiry is 
called for. 

The construction of railways in India.—The total mileage 
now under construction or sanctioned is about 2000. It is 
the intention of the Government to proceed with the con- 
struction of railways in India as rapidly as the resources of 
the Government of India will permit, and at the same time 
to make use of private agencies for that purpose whenever 
suitable terms can be arranged. This information was given 
on Tuesday by Mr. Fowler in reply to a question by Mr. 
Webster, who further asked whether the Government could 
not see their way to giving an Imperial guarantee for the 
construction of railways in India, in the same way that an 
Imperial guarantee was given some years ago for the same 
purpose? The Government did not see its way. 

Railways in Africa.—Mr. R. G. Webster asked the Under- 
Secretary for the Colonies whether, in view of the fact that 
her Majesty’s Government, under treaties with the great 
Powers, had agreed to promote railways in Africa to develope 
that country, he was in a position to inform the House what 
steps the Government proposed to take this session in the 
matter. Mr. Buxton did not admit the accuracy of Mr. 
Webster’s premiss in regard to the Brussels General Act. 
But he stated that, as regards West Africa, the construction 
of railways in the West African colonies was under careful 
consideration. Surveys had been made at Sierra Leone and 
at the Gold Coast, and are now in course of execution at 
Lagos. If it be finally decided that railways are practicable 
and expedient at these places, they will probably be con- 
structed by the colonies concerned at their own cost; and 
there will therefore be no occasion nor necessity to come to 
Parliament with respect tothem. As regards South Africa, 
the House had already been informed that her Majesty’s 
Government arrived last year at an agreement with the 
British South Africa Company aud the Bechuanaland Rail- 
way Company whereby, on the completion of sections of the 
line of railway through the Bechuanaland protectorate, a 
subsidy would be given by the Bechuanaland Government 
to the line; and, within certain limits of time, it rests with 
those companies to commence the work, The Natal Rail- 
way is being extended to Johannesburg under agreement 
between the Natal Government and the South African 
Republic ; and permission has lately been given to certain 
gentlemen in Natal to make a railway from the Natal border 
into Zululand. 

The Uganda railway.—Several questions were asked during 
the week as to the intentions of the Government with re- 
spect to the railway from the East Coast of Africa to the 
Victoria Nyanza. It seems that there is no intention to ask 
for any money for the purpose in this year’s estimates. As 
to the future, nothing can be said in the present state of the 
relations between the Government and the company. It 
has been suggested that there have been proposals for joint 
action by Germany and Great Britain in the construction of 
the railway, but this is officially denied. 

Foreign-made projectiles.—The last order given to foreign 
manufacturers for projectiles was on February 28th, 1893, to 
the St. Chamond Company, for 320 armour-piercing projec- 
tiles. There is no present intention of giving any further 
orders to foreign manufacturers. 











A NON-POLARISING BATTERY. 


Tue engravings below illustrate in section and in full the 
new primary cell made by the Non-polarising Voltaic Battery 
Company, Birmingham. The novelty of the cell is its use of 
the atmosphere as a depolariser. 

By the action of battery, nascent hydrogen occurs upon 
the surface of the carbon constituting the negative element, 
and mecting with the condensed air in the pores of the 





At present it seems that the | 





carbon, combines with its oxygen, the supply of air passing | 
through the perforations. The hydrogen thus never assumes 
a gaseous form, and polarisation is prevented. According 
to a report by Professor Jamieson, the life of the electro- 
lyte is remarkable; its cost is Sd. per gallon, the three- 
cell oval type contains three quarts of solution, costing 
6d., and giving 768 ampére-hours, with a zinc consumption 
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which is set out in the report referred to. The makers say 
that if a given quantity of current only be taken off per day 
with the requisite feeding, the cells will work for an indefinite 
period. The cells require feeding once per week. The oxide 
is recovered from exhausted solution in & very ready manner, 
solution resuscitated and used again from time to time, the 
oxide resulting is in a convenient form for paint and is 
exceptionally white. It is believed that the cell has a large 
field of usefulness before it, consequent upon its high and 
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continuous potential and low internal resistance; especially 
will it be appreciated where power under 1-H.P. is required 
for electric lighting, electro-plating, and motive power, and 
by many people, where users of from two toa dozen lamps 
would welcome the electric light in their homes for health, 
safety, and convenience, if obtainable at a reasonable cost. 
The main cost of working is, after all, the zinc, which will 
be the same as in other batteries. 








POLLUTION OF THE MANCHESTER SHIP CANAL 





Since the completion of the Manchester Ship Canal, the 
condition of its water, owing to the stagnant state thereof, 
and the large quantity of unpurified sewage contained therein, 
has been & constant nuisance and source of sanitary danger. 

No improvement having taken place in the quality of the 
eftluent from the sewage works, and the Salford Corporation 
not having proceeded with a resolution of July last to apply 
to the Local Government Board for permission to borrow 
£50,000 for sewage purification purposes, the Mersey and 
Irwell Watershed Joint Committee in January brought an 
action against the Salford Corporation under the Rivers 
Pollution Act, 1876, requiring them to abstain from causing 
or permitting solid or liquid sewage matter to fall or flow 
into the river Irwell and the Ship Canal, without using the 
best practicable and available means to render the sewage 
matter harmless. The action was heard in the Salford 
County Court on the 17th, 18th, 25th, and 26th of January, and 
the evidence, especially that for the defence, should be care- 
fully considered by those interested in sanitary matters. 

The case for the Joint Committee was that the Salford 
Corporation were pouring solid and liquid sewage matter 
into the canal, and instead of using the best practicable 
and available means of rendering the sewage harmless, were 
using means which they had themselves declared to be un- 
satisfactory. The Salford Corporation had a sewage works 
on the north bank below both the docks and the first lock, 
which was formerly situated on the north bank of the Irwell. 
Although the course of the Ship Canal at this point was not 
the same as that of the Irwell, the channel by which the 
effluent flowed was that which previously existed, but altered. 
The land at Mode Wheel, purchased by the Salford Corporation 
for sewage purposes, consisted of thirty-four acres, of which 
only three acres had been used for settling tanks, and 
thirty acres for sludge. The original intention was 
that two-thirds of the land should be used for the purposes 
of settling tanks, &c. Not only had they used some 
of the land in such a way that they never could use it again, 
but the room was so cramped that after the sludge had dried, 
they poured water on to it to render it moist, so that it 
might be pumped away somewhere else. The Corporation, 
consequently, were in the same position as in 1891, except 
that they were putting in more lime, with the result that, 
although they made the effluent look clearer, they were 
adding to the matters in solution, and causing secondary 
decomposition to take place in the Ship Canal. 


Committee; his assistant, Mr. Scudder; Dr, W. Odling 
Professor of Chemistry, Oxford University; and Mr, kt. 4’ 
Tatton, chief inspector to the same body, gave evidence to 
the effect that the method of lime treatment in use at 
Salford was unsatisfactory. The Ship Canal was a body of 
sluggish water which could not aérate the effluent and avert 
the noxious effects of such organic matter as was contained 
therein from sewage that had been treated with lime. The 
effluent was never passable. There was a scum on the cana) 
water where the effluent entered, also a strong smell, No 
further chemical treatment could rid the effluent of the 
organic matter contained in solution; that could only be 
done by filtration, in addition to precipitation. Laying down 
filtering beds where the sludge was now deposited would 
enable the Corporation of Salford to do as well in the matte; 
as other corporations had done. 

The defence was that the Salford Corporation were not 
committing any offence against the Rivers Pollution Act, 
1876, that the eftluent was not liable to secondary decompo. 
sition, and that the powers of the Joint Committee were 
limited to the rivers Mersey, Irwell, and tributaries thereof, 
Mr. J. Carter Bell, borough analyst of Salford, stated that 
the sewage was purified by lime water. From analysis made 
daily since August, under all possible conditions, he found 
that the eftiuent was not liable to secondary decomposition, 
He denied the statements of Sir H. Roscoe and Dr, Odling 
on that point. If anything, the water of the Ship Canal 
was better when it passed the sewage works than before it 
reached them, through receiving from them a large quantity 
of fairly pure water. He had tried petroleum and found 
that it did not improve the efiluent. Where expense was no 
object the standard of purification prescribed by the Rivers 
Pollution Commission could be attained. 

Mr. W. Thompson, consulting chemist, and Mr. G. LE, 
Davies, formerly Government Inspector of alkali works, both 
of Manchester, gave similar evidence. 

The conflict of testimony is remarkable, and if the views 
of the witnesses for the defence are correct, the problem as 
to sewage purification will be cheaply and easily solved. 

Judgment was given on February 7th that the Salford 
Corporation had poured liquid sewage matter into the canal, 
and were not using the best practicable and available means 
to render the sewage matter harmless. On the legal point 
the decision was against the Joint Committee, whose powers 
were held to be confined to certain portions of the rivers 
Mersey, Irwell, and tributaries thereof, a description which 
could not be said to cover the Ship Canal. The interpreta. 
tion of the Act would not cause any failu of justice, for 
not only the Lancashire County Council, but the various 
sanitary authorities through whose districts the Ship Canal 
passed, to say nothing of private persons who suffered any 
injury, had a right to bring the action, and must have suc- 
ceeded if they had done so, The evidence for the Joint Com- 
mittee was overwhelming, and the so-called new lime process 
was only one of the experiments which had been carried out 
at the works. As the whole time of the Court had been taken 
up in trying cases which had been decided against the 
Corporation, which they ought never to have disputed, each 
party must pay its own expenses. The Joint Committee in- 
tend appealing on the legal point. 








RAILWAY SPEED IN THE UNITED STATES. 

Tue last number of our American contemporary, thie 
Railroad Gazette, contains a long critical article on Mr. 
Rous-Marten’s article in our issue of December 14th. 
The Ruilroad Gazette concludes with the following state- 
ment concerning United States high speeds :— 

And now let us see some of the records of fast time made in the 
United States which Mr. Rous-Marten declines to accept. Two 
men, said by him to be competent, took the time of engine No, 99%, 
when the engine was presumably doing its best, hat justified 
this presumption he does not say. The first famous record of that 
engine was made May 9th, 1893, hauling 362,000 1b. of cars and 
passengers, the engine and tender Nie 5! 204,000 Ib., the total 
weight of train being 283 short tons, This train ran on that trip 
sixty-nine miles in sixty-eight minutes, and during this part of the 
run made five miles in 34 minutes, or at the rate of 85 7 miles an 
hour on a descending grade of about 20ft. per mile. Here it will 
be seen was a chance for considerable error of observation, without 
bringing the record down to the best English record yet obtained : 
and it will be seen also that the record is for five miles, which of 
course diminishes the chance of error somewhat, During the same 
run one mile was made in thirty-five seconds, or at the rate of 
102°8 miles an hour. The speed was taken between mile posts with 
a stop watch, by the conductor of the train. Mr. William Buchanan, 
the designer of the engine, who is certainly not a careless man in 
such matters, accepted this record as accurate, Butif there had been 
an error of a whole second, which might easily have happened, the 
rate would still have been 100 miles an hour for one mile. We have 
therefore considered it safe to say that this engine has undoubtedly 
made as fast time as 100 miles an hour for one mile. It would have 
required an error of five seconds in timing this mile to bring the 
record down to ninety miles an hour, and an error of eight seconds 
to bring it down to Mr. Rous-Marten’s best. It seems to us 
exceedingly improbable that so great an error could have been 
made. Concerning the record of upwards of 112 miles an hour we 
have always had doubts, and yet we have little doubt that that run 
was made at even a higher speed than the record which we do 
accept. On May 19th, 1893, engine No. 903, of the New York 
Central, with the same train as was hauled by No. 999, is said to 
have made five miles on the same ground ; that is, on a descend. 
ing grade of about 20ft. to the mile in three minutes, or at the rate 
of 100 miles an hour. ¢ 

Before this time there were five records running from 87°8 miles 
an hour up to 97°3, on the Philadelphia and Reading and the Central 
of New Jersey, made in 1890, 1891, and 1892. Three of these 
records, including the highest one, were made by engine No. 399, 
a Baldwin four-cylinder compound. There is a circumstantial 
record of over eighty-five miles an hour made July 17th, 1893, by 
the compound locomotive No.680 with a five-car train, A distance 
of 13°5 miles was run in 94 minutes, or at 85°25 miles an hour. The 
grade is broken, but is descending nearly the whole distance, vary- 
ing from 6ft. to 37ft. per mile, with a very short bit of rising grade 
near the end. The times were taken to the nearest half-minute, 
and they are therefore subject to considerable correction, which 
might easily reduce the average speed to eighty miles. So we do 
not attach great value to this as an instance of over eighty-four 
miles an hour, 

There can, however, be no doubt that speeds of over eighty-four 
miles an hour are often made by the Philadelphia and Reading and 
Central New Jersey engines, A practical designer and builder of 
locomotives in large practice, and with a good deal of experience 
in timing locomotives, says that ‘‘ between Jersey City and Phila- 
delphia it is a very common occurrence for the engines hauling 
the Blue Line trains to reach ninety miles an hour, the seconds per 
mile ‘ranging from thirty-eight to forty-five. It has been my 
pleasure to time these engines repeatedly at a rate of forty seconds 
a-mile, and I have taken indicator diagrams from them at a § eed 
of ninety-two miles per hour.” We shall hope to give in a later 
issue some detailed records that will carry on their face evidence of 
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RAILWAY MATTERS. 
In the city of Buffalo, United States, no horses are 


anywhere used in connection with the tramcar lines. 


Tye Tarkeswar Basna section of the Tarkeswar 
Mugra steam tramway, a length of 124 miles, has been opened for 
traffic. 

Tye Great Western Railway Company has succeeded 
in clearing their Bala and Festiniog branch line after ten days’ 
continuous exertions. 


Tuer total length of the electrical conduits of all kinds 
in the city of Brooklyn at the close of 1894 was 16,772 miles, 
according to the report of the Subway Commissioners. Of this 
total, 9389 miles are underground, 


A new railway is to be constructed by the Russian 
Railway Department from the Vistula to the Austrian frontier, 
for the purpose of giving greater railway facilities to the trade 
between Russia, Austria, and Russian Poland. 


In Dessau, Germany, a street railroad is success- 
fully worked with Liihrig gas motors, The cars are similar to a 
one-horse car, and each carry a7-horse power motor and three 
cylindrical holders of compreesed gas, sufficient for a run of seven 
miles, 

A FURTHER section of the Salonica-Dedeagatch Con- 
stantinople Railway from Doiran to Hadji-Beylik, about thirty-one 
miles, has been completed and opened for traffic, The next sec- 
tion from Hadji-Beylik to Serres, 29+ miles long, was expected to 
be opened by the end of January, 


Tue Vestry of St. John, Hampstead, has lodged a 
yetition at the Private Bill Office praying to be heard against the 
f{anchester, Sheffield, and Lincolnshire y een Company’s Bill, 

and a similar step has been taken by Mr. A. C. Norman in opposi- 
tion to the Hayes and Farnborough Railway, 


Tue total length of the Russian railway system on 
the lst of November last was 22,9424 miles, of which 20,657} 
miles were under the management of the Ministry of Ways and 
Communications, 8902 miles under the Ministry of War, and 1394} 
miles — the general administration of the Grand Duchy of 
Finland, 


A prosEecT has been passed by the Russian Ministry of 
Finance for the construction of a system of railways of exclusively 
local interest, and amounting in length to 19,890 miles. The 
reasons for this construction are the insufficiency and bad state of 
the roads, one of the chief causes of the abnormal state to which 
the grain trade is now reduced. 


Tue Secretary of State for Foreign Aftairs has received 
from her Majesty’s Consul at Cairo information that the Egyptian 
Railway Administration will up to the 2nd of May next receive 
tenders for the earthworks, building works, Xc., for the railway 
between Nag Hamadi and Keneh, in Upper Egypt. Further 
particulars will be received shortly, and may then be seen at the 
Foreign Office, S.W., between the hours of eleven and six. 


Tue Pennsylvania Railroad, which for the last three 
ears has been experimenting with long rails on parts of its main 
so has secured very satisfactory results from the 60ft. rail, and 
it is probable that it will soon supplant the present standard 3Oft. 
rail, The advantage possessed by the 60ft. rail over the shorter 
one now in use is the saving effected in the number of joints, which 
item, including fish and bed-plates, and the bolts, amounts to fully 
600 per mile, 

A TRACK torpedo device for use in protecting the rear 
of trains without sending back flagmen was tried recently on the 
Staten Island Rapid Transit Railway. A small carriage running 
on the rail is propelled by means of a burning rocket, the fire of 
which cannot be extinguished by rain or wind. Lugineering News 
says that under favourable conditions the carriage will ran about 
3000ft. before stopping. In case of the wreck or stalling of a train 
the brakeman puts the carriage on the track and lights the torch 
by means of a friction cap, 


SEVERAL accidents have occurred on the Cicero and 
Proviso Electric Railway, Chicago, and it is said that the police 
records, which are incomplete, show that six people have been 
killed and thirteen injured—some seriously—since August, 1891. 
In addition, four horses have been killed, and many horses 
injured and wagons hed. The idents occur mainly on 
Madison and iaveckors, and are said to be largely due to the 
drivers of wagons persisting in driving on the car tracks, although 
the streets are well paved, 


AN inquiry has been held by the U.S. Railroad Com- 
missioners into the speeds at which electric cars are run in 
Brooklyn, about which complaints have been made. One speaker 
stated that he had f: wie timed cars at 18 miles an hour, and 
an average of 57 cars timed showed a speed of 13} miles per hour, 
the legal limit being 10 miles. The presidents of four roads 
declared that their schedules do not call for speeds in excess of 
the legal rate, but the employs are understood to claim that the 
schedules are cut so close that any detentions by frequent stops, 
Xe,, render it necessary to use high speed in order to keep 
time, 


Iris stated that the contract for the completion of the 
reconstruction of the old Potteries and Shrewsbury Railway has 
been let, and it is expected that the line will be ready for 
opening towards the end of the year. As we mentioned about 
eight years , when we proposed the reconstruction of this 
abandoned and almost forgotten line, it runs from the county town 
of Salop to Llanymynech, where it joins the Cambrian Railway’s 
system, and will afford an independent route, vid Oswestry and 
Ellesmere, from pry eng hes many other places to Wrexham 
and other parts of North Wales, as well as to Liverpool and the 
North, as soon as the Wrexham and Ellesmere and the Wirral 
railways, now in course of construction, are completed. It will 
also put Shrewsbury in direct communication with the Manchester, 
Sheffield, and Lincolnshire Railway and the lines of the important 
companies forming the Cheshire Lines Committee. An extension of 
the railway to Market Drayton is also projected, and when this is 
completed the densely populated districts of the Potteries will be 
in direct through communication, without change, with the 
Cambrian and Mid-Wales systems and the Welsh seaside resorts, 


Owine to the frequent closing by ice of the port of 
Urun-Ada, and in consequence of the shallowness of the harbour 
and its approaches, necessitating the use and maintenance of light 
draught vessels and steam launches on a somewhat extensive scale 
for the transhipment of goods and passengers, which entailed great 
loss of time and necessary expense, it was decided to make 
Krasnovodsk the starting-point for the Central Asian Railway, 
regardless of the greater distance—sixty-six miles—which will have 
to be traversed. The foundation stone of the railway station at 
the new point of departure has been laid, and the work in connec- 
tion with the construction of this branch line to the Trans-Caspian 
Main Railway is being pushed forward. The distance from the 
deep narrow entrance of the bay to the harbour, which resembles 
a high lake Jandlocked by mountains on all sides, is twenty-two 
miles, The anchorage is good, with a depth of 14ft. alongside the 
shores, which is more than ample for the largest type of vessels 
pying in the Caspian Sea, and the port is perfectly protected from 

winds. According to the British Consul at Ba oum, the con- 
nection of the railway with ovodsk and the opening of that 
ri to navigation will tend to greatly develope trade relations 
hs tween Russia proper and its Central Asian dependencies by 
rin; 
the 





g about a sensible reduction in both the cost and time of 
nsit of passengers and goods, 





NOTES AND MEMORANDA. 


THe Thames water at Hampton, Molesey, and 
Sunbury during December at its highest point was 4ft., and at its 
lowest point 6in. above the average summer level, The total rain- 
fall during the month at West Molesey was 1 79in. 


Tue number of miles of streets containing water pipes 
constantly charged in each water company’s district within the 
metropolis is as follows :—Chelsea, 934 ; East London, 185 ; Grand 
Junction, 135; Kent, 1774; Lambeth, 202; New River, 350; 
—— and Vauxhall, 160; West Middlesex, 140 ; total, 14422 
miles, 


Tue weekly return of births and deaths in London 
and in thirty-two other great towns, states that the deaths regis- 
tered last week corresponded to an annual rate of 26-7 per 1000 of 
their aggregate population, which is estimated at 10,591,530 
persons in the middle of 1895. Liverpool was worst with a rate 
of 39°6, and Croydon best with 145. 


THE average daily supply delivered to London from 
the Thames during the month was 95,083,150 gallons ; from the 
Lea, 58,930.996 gullons; from springs and wells, 28,718,105 
gallons ; from ponds at Hampstead and Highgate, 243,622 gallons. 
The last is used for non-domestic purposes only. The daily total 
was, therefore, 177,975,873 gallons for a population estimated at 
5,479,187, vepuanins a daily consumption per head of 32°48 
gallons for all purposes. 


THE severity of the low temperature effects on the 
health of people generally during the recent unusually cold 
weather is plainly shown in the following statistics :—In London 
2467 deaths were registered during last week. Allowing for 
increase of population, the births were 19 below, whilst the deaths 
exceeded by 7/08, the average numbers in the corresponding weeks 
of the last ten years, The annual death-rate per 1000 from all 
causes, which had been 17 6, 19°0, and 21°0 in the preceding 
three weeks, further rose last week to 293. During the four 
weeks ending on Saturday last the death-rate averaged 21°7 per 
1000, being 0 4 per 1000 below the mean rate in the corresponding 
periods of the ten years 1885-94, 


Ar the last meeting of the Meteorological Society, Mr. 
W. Marriott gave an account of the thunderstorm and squall which 
burst over London so suddenly on the morning of January 23rd. 
It appears that this storm passed across England in a south- 
south-easterly direction at the rate of about 47 miles an hour, 
being over Northumberland at 4 a.m., and reaching the English 
Channel by lla.m. Thunder was first heard in the vicinity of 
Leeds, and accompanied the storm in its ess across the 
country. One of the most remarkable features of the storm was 
the sudden increase in the force of the wind, for in London it rose 
almost at one bound from nearly a calm to a velocity of 36 miles an 
hour. This sudden increase of wind caused considerable damage, 
and at Bramley, near Guildford, twenty-eight trees were blown 
down along a track 1860 yards in length. 


THE current number of Wiedemann’s Annalen con- 
tains a paper by Max Weber on electro-magnet pull. The author 
has measured the pull exerted on a long iron wire, one end of 
which projects within a helix, when a known current flows through 
this helix, producing a magnetic field of known intensity. The 
wire under examination is suspended horizontally by four silk 
fibres in the same way as ina ballistic pendulum. The displace- 
ment of the wire under the action of the coil is measured by means 
of a microscope, and from a knowledge of the weight of the wire 
and the length of the suspending fibres the pull can be calculated. 
The author has investigated the connection between the pull per 
unit cross-section of the wire (p,,), the strength of the field within 
the helix (H), and the intensity of magnetisation (J), and finds 
that p,, = J H when the length of the wire is parallel to the lines 
of force of the helix, and the diameter of the wire is very small 
compared with its length. Nature says the author has also 
examined the pull perpendicular to the lines of force, by using two 
coaxial magnetising coils separated by a small interval, the wire 
being placed with its length perpendicular to the axes of these 
coils, and its end passing through the space left between them. 
If the pull per unit area of cross-section of the wire under these 
conditions is called p 1, then p+ is always, in the case of iron, 
less than p, For fields having an intensity of about 100, the 
ratio p,/p + is about 100, but decreases rapidly with increasing 
field strengths, and appears to approach unity asa limit. Thus 
for H = 12,000 p,/p t = 1°11, 


Tue Valenciennes Coalfield of France, comprising the 
basins of the Nord and Pas-de-Calais, put out last year nearly two 
million more coals than in 1893, the increase, as nearly as can be 
ascertained at present, being 1,919,637 tons; the total output 
amounting to 15,037,957 tons, against 13,718,321 tons, the exact 
figure for 1893. Of this large total the Pas-de-Calais basin con- 





MISCELLANEA. 


SEVERAL new red range lights for the use of captains 
of vessels entering Boston harbour are about to be erected. They 
are in every instance to be electric lights. 


Tue Woodford District Council have lodged a petition 
in the Private Bill Office against the Bill of the London County 
Council to acquire the East London Water Company’s undertaking. 


OvtT of ninety-seven applicants for the office of chief 
assistant engineer and surveyor to the Urban District Council of 
Kettering, Mr. Ernest H. Essex, of Nottingham, has been unani- 
mously selected. 


In order to facilitate the participation of British 
merchants and manufacturers in the Bordeaux Exhibition, the date 
for receiving applications for admission from intending exhibitors 
has been extended to March Ist next. 


A prosect for connecting Boston and Charlestown by 
bridge is now before the Boston Rapid Transit Commission. A 
number of plans have been presented, including high and low 
bridges, a one and a three-bridge plan, and single and double-deck 
bridges, 

A CORRESPONDENT of the Echo des Mines reports that 
a deposit of white kaolin has been discovered near the Colliery of 
Deneuille-les-Mines in the department of the Allier, while bore- 
— and trial pits have proved this substance to extend over a 
vast area. 


A coneress of scientific societies and academies is to 
be held at Innsbriick on September 5th, at the time of the meeting 
of the International Geodetic Association, to consider the varia- 
tions in the intensity of gravity and the geological constitution of 
the earth’s crust. 


THE Home-office Committee appointed to inquire into the 
condition of the brass trade and allied industries has this week held 
two private inquiries—one at Wolverhampton and the other at 
Willenhall—visiting representative works at both places, and 
taking eviderce from employers and workmen. Next week they 
go to Glasgow and Edinburgh. 


A MEETING of the promoters of the Cardiff Exhibition 
of 1896 was held at Cardiff on Tuesday, Lord Windsor presiding. 
There was a large and influential attendance. Lord Windsor 
promised £1000 to the guarantee fund, Lord Tredegar the same 
amount, Miss Talbot £500, and Lord Dunraven £300. The guar- 
antee fund was fixed at a minimum of £20,000. The exhibition, 
which will] include fine art, industrial and maritime exhibits, will 
be held on a site generously given by Lord Bute. 


A serious boiler explosion occurred this week at 
Dovecote Pit, Balbardie Colliery, Bathgate, West Lothian, belong- 
ing to Messrs. Walker and Cameron. Two persons were killed and 
one seriously injured, while a large number of men employed at the 
pit-head had narrow escapes. Four out of the six boilers are, it is 
reported, dismantled, and the wreckage covers a wide area. The 
engineer's shop was wrecked, and other buildings were considerably 
damaged. The pit has been closed, miners making their exit by 
No. 1 mine, Work at the colliery is entirely suspended, and 30) 
men are idle. 


Mr. A. P. Trorrer’s second lecture to the pupils and 
staff of Messrs. Crompton and Co, at Chelmsford was upon 
‘Royal Roads to Calculation.” A considerable number of calcu- 
lating machines, instruments and slide rules were shown, and were 
left at Chelmsford for examination and use. The mechanism of 
the Edmondson and Buonsoiga calculating machines were explained 
by lantern photographs, showing these instruments in various 
stages of jissection. Some of the wide capabilities of the 
Edmondson machine, and the great simplicity and durability of 
the Buonsoiga machine were detamtebel 


Ir is remarkable what even a portable engine can 
do in the way of destruction, when it is so disposed. At Yeovil- 
ton, near Yeovil, last Saturday evening, the boiler of an engine 
exploded while driving a thrashing machine, blowing the driver 
into one of the ricks, which immediately canght fire, and he was 
burned to death. Another man was killed on the spot, and his 
son, who was rendered unconscious and sustained a fractured arm, 
is not expected to recover. Another man had a leg broken in two 
places, and a fifth was very much scalded. Four corn and hay 
stacks caught fire and were destroyed. The engine, which 
weighed about three tons, was carried thirty yards, and the funnel 
was a over one of the ricks, It is not known how the accident 
occurred, 


Ar the annual meeting of the Patent Nut and Bolt Co., 
on Wednesday, in Birmingham, Sir Jos. D, Weston, M.P., chairman, 
in proposing the adoption of the report, said the profit had been 
increased by £11,000, and in spite of extensive improvements since 
1875 they had not increased the capital. The report, which 





tributed a little more than two-thirds, with fifty-nine of 
and an increase of 1,655,922 tons over the figure for 
1893. The following are the quantities of coal put out by the 
several collieries last year :—Dourges, 572,672 tons; Courri¢res, 
1,497,207 ; Lens, 2,286,185; Bully-grenay, 1,068,886; Ncux, 
1,087,010; Bruay, 1,020,098 ; Narles, 786,636 ; Ferfay, 212,416 ; 
F échinelle, 15,180 ; Liévin, 785,812 ; Vendin, 103,317 ; Meurchin, 
384,260 ; Carvin, 238,132 ; Ostricout, 201,200 ; Drecourt, 370,110; 
and Hardinghem, 2421, making a total for the Pas-de-Calais cf 
10,631,542 tons in 1894, against 8,975,619 tons in 1893, and form- 
ing an increase of 1.655, tons. The outputs of the Nord col- 
lieries are :—Anzin, 2,862,926 tons; Aniche, 842.774 ; Escarpelle, 
537,548; Douchy, 341,677; Vicoigne, 125672; Fresnes-Midi, 
145,501; Azincourt, 89,000; and Crespin, 61 317 tons, making 
a total of 5,006,415 tons last year, against 4,742,702 tons in 1893, 
thus showing an increase of 203,718 tons. All the above-named 
collieries in the two basins increased their output last year except 
Ferfay and Hardinghem in the Pas-de-Calais, and Crespin in the 
Nord. The above figures for 1894 are only approximate, whereas 
those of 1893 are definite ; and in all cases the waste from screen- 
ing and washing is dedusted. 


TuE new wickless petroleum lamp “ L’Eclatante,’’ the 
vil for which is claimed to cost only one-third of a centime per 
carcel per hour, is attracting much attention. The carcel, the 
French standard of luminosity, is equal to nine and a fraction, say 
ten standard candles. This new lamp, patented by Herr Schiilar, 
the inventor of the regenerative gas-burner adopted by the 
Compagnie Parisienne du Gaz, consumes petroleum, a non- 
volatile oil, which passes through a filter, falling drop by drop on 
to a highly-heated surface, and becomes immediately transformed 
into gas, when it is subjected to perfect combustion. The absence 
of smoke is due to the interposition of a filter ; the absence of wick, 
the slow and agree feeding of petroleum, and a strong 
draught. The lamp consists of four parts—an oil reservoir and 
filter ; a chamber with tubes for volatilisation and gasification con- 
nected with the reservoir by a ne tube, with regulating cock 
leading to an annular burner with two series of holes ; an alcohol 
burner enclosed in a glass globe, which closes hermetically by a 
spring ; and a central ber in tion with the chimney for 
taking off the products of combustion. By way of comparison 
with the third of a centime for an hourly light of ten candles, 
which is the stated cost by this lamp, it may be mentioned that the 
same amount of light afforded by the ordinary petroleum lamp costs 
one centime ; that by the Wenham and Auer gas-lamps 09 cen- 
time ; the Moderator lamp, with colza oil, 5 centimes ; ordinary 

as-burners, 44 centimes ; incandescent electric lamps, 5 contimes 

2 6 centimes ; and arc lamps, 5 centimes to 7} centimes. That 
tuese prices do not agree with results in England will be seen from 
the relative prices for arc and incandescent lights. 








r ded dividends upon the preference shares of 5 per cent., 
and of the ordinary shares of 10 per cent., and placing £10,000 to 
reserve, was adopted. Muntz’s Metal Company has decided to 
recommend a dividend on the ordinary shares at the rate of 10 per 
cent. per annum, with the usual dividend on the preference shares, 
The shareholders of the Birmingham Railway Carriage and Wagon 
Company at their general meeting this week have approved the 
recommendation of the directors to pay 6 per cent. on the prefer- 
ence and 73 per cent. on the ordinary shares, 


H.M. torPepo-Boat destroyer Lynx, which recently 
went on the rocks at Seddon Cove, Cornwall, during a dense fog, 
has just passed out of the shipwrights’ hands at Devonport, after 
having undergone the necessary repairs to the hull. The bottom 
plating was only pierced at the after or ward-room compartment, 
but nearly the entire length of the keel-plates were bent and con- 
siderably distorted, in some instances to very acute angles. Many 
of the plates have been straightened and replaced, and that this 
has been possible is attributed to the plates having originally been 
zincked by what is now known as the cold process, as opposed to the 
more familiar process and galvanising by the ordinary hot process. 
Messrs. Laird Bros. of Birkenhead, the builders of the Lynx, were 
the first to adopt the ‘‘ Cowper-Coles system of cold galvanising,” 
and think there seems little room to doubt that in her recent 
accident the Lynx would not have fared so well had her plates 
been galvanised by the hot process, which seems to impair the 
malleability of the lighter plates, and render them liable to crack 
and break under such circumstances as the Lynx encountered on 
her recent voyage. 


Art the last meeting of the Civil and Mechanical Engi- 
neers’ Society, a paper was read on ‘‘ Water Waste Preventer 
Cisterns,” by Mr. E. H. G. Brewster, Assoc. M.I.C.E. He 
first drew the attention of the meeting to the necessity for 
these, and illustrated this by giving particulars of the quantity 
of water that would run to waste through small holes, e g., a hole 
only one-sixteenth of an inch in diameter in a pipe having a 
pressure of not more than 451b. per square inch would result in a 
loss of 648 gallons in a day. Attention was then drawn to the 
waste preventer cisterns of J. Ashley and T. Binns, patented in 
1792 and 1793, or more than a hundred years ago. Waste pre- 
venter taps were incidentally touched upon. The modern types 
of water waste preventer cisterns were divided into four classes— 
(1) Tip-up apparatus ; (2) cisterns with inlet and outlet valves only ; 
(8) cisterns divided into compartments, and having more than two 
valves ; (4) cisterns worked in conjunction with syphons. Tbe 
latter class was stated to be the one most commonly used at the 
= time. The Tower cistern was particularly alluded to as 

eing one of the simplest and the foremost of the valveless type 
— very general, The Paisley was also described, as were many 
others, 
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MESSRS. SHARP, STEWART AND CO’S LOCOMOTIVE LIFTING TACKLE 


Fig. 9 
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MACHINE TOOL-MAKING AT THE ATLAS WORKS, | locomotive shops with the most suitable equipment. With regard to the machine tools, we cannot say there 
GLASGOW. Fig. 1 shows the central bay of the machine tool shop, is anything very remarkable. We saw, however, a 
WE this week conclude our description of the Atlas which, by reference to the plan already given, the reader 
Works, Glasgow, as promised in our issue of December will see covers an extensive area, measuring over 200ft. 
14th last. Nothing further remains to be said with at the longest side, with a width of 114ft. A locomotive 
boiler supplies steam to 
a wall engine by Messrs. 
J. Copeland and Co., of 
the same type as is used 
throughout the works. 
As our previous mention 
of this engine was 
somewhat brief, we now 
give more complete de- 
tails furnished by the sec- 
tional elevation—Fig. 2, 
for which we are indebted 
to Messrs. Blackie & Sons, 
of Glasgow—which shows 
the manner in which the 
engine is fastened to the 
wall and connected to 
the line of shafting with- 
in the shop—the engine 
being outside, and sub- 
ject to whatever con- 
ditions the clerk of the 
weather ordains—so that 
the clearing away of snow 
before it can be started 
is an ordinary occurrence 
in the winter months. 
This particular engine 
is the largest of the eight 
supplied to these works, 
the cylinder being 18in. 
Fig. 3-SHAPING MACHINE CUTTING TEETH OF RACK diameter by 24in. stroke, 
driving a line of shafting 
regard to the locomotive department. It is with the; at 120 revolutions per minute It has a_ single 
machine tool department that we have now to deal, as | guide bar of mild steel, let into and bolted to two 
without it our description would be far from complete. | brackets cast on the frame, which is rectangular, 
It must be remembered that the construction of machine | and consists of two sides and five transverse hollow 


























































































































Figs. 5 and G6—ROBINSON AND OLDFIELD’S FEED MOTION ———t S = 
Fig. 2—COPELAND'S WALL ENGINE 


tools and workshop appliances has, ever since the esta-| ties. The engine is bedded on oak, and fastened | 
blishment of the old works at Manchester, formed an | to the wall by means of long cast iron wall plates of certain amount of ingenuit; 
important branch of this firm’s business, and has been T section; there being, of course, a suitable concrete and to special work—of which 
of great service to themselves in furnishing their cement foundation below. examples. 


displayed in their adaptation 
Figs. 3 and 4 furnish two 
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MACHINE TOOL SHOP, ATLAS 


Fig. 1 





In Fig. 3 a shaping machine is shown cutting the rack 
of a planing machine table, the rack R resting obliquely 
on the tables of the machine adjusted to the correct 
angle by means of the wedge W. The operator is guided 
in spacing the teeth by means of the template bar T— 
carrying a series of notches—correctly pitched and by 
reason of the pin P which falls into each recess succes- 
sively, ensures the correct position of the shaping head. 

Fig. 4 represents an adaptation of a slot-drilling and 





Fig. 4—ADAPTATION FOR CUTTING GROOVES OF SPIRAL CAMS 


boring machine—made by this firm for cutting key ways, 
slots, &c., and for ordinary drilling or boring, being espe- 
cially useful for boring connecting and coupling rod ends. 
W—the work—is to be a cam for the Robinson and 
Oldfield patent feed motion, a device which we have 
mentioned before but not thoroughly explained. 

We therefore endeavour, by means of Figs. 5 and 6, to 
throw some light on this piece of mechanism, which is 
shown fitted to a planing machine with side tool box. 
The tappets A, B on the table, engage at the end of each 











stroke with a stud J carried on a small slide through 
which the stud extends and engages with the cam F, 
by means of a rolling sleeve running in the groove of 
the cam. Thus it is that the cam is caused to turn 
at the end of the stroke, for broad feeds making a 
complete revolution. The extent of revolution can 
be regulated by altering the longitudinal position 
of the cam, causing it to receive less motion from the 
tappets A, B; and if the stud J is placed in a central 
position between the 
inside limits of travel 
of the tappets, it will 
not be actuated by 
them, and all - feed 
motion can be thereby 
eliminated. At the 
same time the tappets 
actuate the lever C, 
each having two strik- 
ing parts, as can be 
clearly seen in the 
end elevation—Fig. 5 
—the shaded edges of 
the tappets in the side 
elevation engaging 
with the lever C, the 
outer flanged part with 
the stud J. The cam, 
as can be seen in Fig. 
4, has a portion of 
the otherwise spiral 
groove parallel with 
its axis, to allow of 
the variable overrun of 
the table, due to vary- 
ing loads and 
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the stud J is in the straight 
portion of the _ groove, 
there is no actuation of 
the feed motion. The 
cam imparts motion to 


at H through spur wheels, 
one of which — K — is 
fitted with an_ interior 
ratchet wheel. The differ- 
ential gear varies the feed from ordin 
broad finishing, and in the machine illustrated can give 
ldin. feeds. The motion is hand-controlled by the lever 
E, and is carried up to the cross slide through the 
shaft G. 

Returning to the method in which these cams are cut, 
Fig. 4 shows the main features of the adaptation, which 
consists primarily in causing the sliding tool head to 
impart the necessary turning movement to the cam 
which it is cutting through a finger F, rigidly bracketed 
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varying | 
speed of the driving engine. | 
It is evident that when | 


the differential feed-gearing | 


cutting to | 


to it. Varying the pitch is purely a question of changing 
the pattern P. The tool can be fed up or down by the 
hand-wheel H. 








Fig. 7—LANG’S GEAR CUTTER 


A feature among the tools at hand is a gear cutter, 
| which we illustrate in Fig. 7, made by John Lang and 
Sons, of Johnstone. This machine had no attendant, 
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Fig. 8-LATHE HEADSTOCK ‘JIGGERS” 
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and was quietly working and carrying away the cuttings 
| automatically in such a way that a number of similar 
machines might be kept going with no increase of atten- 
tion required. It is certainly a pretty tool—all its 
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motions being automatic—that is, when the blank wheel 
has been set, and adjustments made, the machine con- 
tinues to cut until the job is finished, when a gong is 
sounded, the completion of the wheel being thus notified. 
There is a dial by which the cutter may be set to within 
a thousandth of an inch in depth, and graduated scales 
for the various adjustments required when cutting bevel 
or worm wheels. f 

Tools further noticeable are two large planing machines 
by Sharp, Stewart, and Co., one taking 38ft. in length 
and 6ft. 8in. under cross slide ; the other, 37ft. in length, 
and Sft. under slide. There is a horizontal boring table, 
20ft. square, the boring heads being capable of working 
in any part of that area. There are, of course, many 
other tools, but they are quite ordinary. _ 

A new gap lathe is being finished off in the central 
bay, being driven from the shop shafting and turning up 
its own chuck. 

We observed that accuracy in boring lathe headstocks 
is ensured by the use of jiggers—as shown in plan in 
Fig. 8. These are to be seen in a number of sizes, and 
when in use are bolted on to the bed of the lathe in 
process of manufacture, with the rough headstock bolted 
down between them. It is evident that under the circum- 
stances boring bars inserted at A A and B B respectively 
cannot go wrong. The bushes shown are removable, so 
that bars of different diameters can be used. 

We were shown in course of construction an appliance 
which in many places we consider would be of great 
assistance in locomotive sheds or repair shops where there 
is no overhead crane of sufficient strength to lift an engine 
bodily into the air, and this we illustrate in Fig.9. It is 
quite portable, as the cross girderscan be disconnected and 
the whole apparatus stowed compactly. Theengine shown 
is for the Barry railway, specially designed for mineral 
traffic about which the following are the leading figures :— 
Cylinders 18in. diameter by 26in. stroke, six wheels coupled 
4ft. 3in. diameter, the hind radial wheels being 3ft. Gin. 
diameter. The heating surface of the tubes is 1021 
square feet, and that of the fire-box 105 square feet, 
making in all 1126 square feet. The weight in working 
order is fifty-four tons, and capacity of water tank 
1600 gallons. 

In conclusion, our thanks are due to Mr. G. Oldfield, 
manager of the department, who most kindly afforded 
our representative every facility for investigation. 








LIGHT RAILWAYS. 


On Wednesday evening, the 13th instant, Mr. W. M. 
Acworth read a paper on “Light Railways” before the 
Society of Arts. Mr. Acworth is anything rather than 
concise. His paper contained. however, so much that 
was good, that we reproduce the major portion of it. 
The statements it contains support the views which we 
have expressed concerning light railways. The facts he 
advances are very much those on which we have insisted, 
and the only points of difference between us are those 
in which Mr. Acworth’s deductions from these facts are 
not quite identical with our own. Mr. Acworth begins, it 
will be seen, by attacking the Board of Trade. If our 
readers will turn to our impression for November 2nd, 
1894, they will find that we have anticipated Mr. Acworth. 
Mr. Acworth says on the same subject :— 


A political philosopher with a turn for psychological investiga- 
tions might find an interesting subject for study in the attitude 
of the Eaglish mind towards railway development. Asa rule, we 
are anything but an over-cautious people. The love of speed, of 
record-breaking for its own sake, seems innate in our blood. We 
encourage our boys to play football, to bathe and to shoot, even to 
hunt, though the risks in all these pursuits, not merely to limb 
but actually to life, are quite considerable. Not a winter passes in 
which scores of livesare not sacrificed through venturing on rotten 
ice, yet no parent insists that his boys shall skate, as the old rhyme 
puts it, only on dry ground. The public in all these cases has 
emphatically made up its mind that the risk is worth running, 
that the game is worth the candle. In the case of railways alone 
a different point of view is assumed ; here alone we seem to lose 
all sense of comparison, and act and speak as though we were a 
nation cradled in band-boxes and swaddled in cotton-wool. We 
must have absolute safety, cost what it may, 

Fortunately, nowever, signsare at length visible that the public 
are becoming aware that the question of railway safety, like most 
others, has two sides. One may venture now to say openly what 
could only be hinted a year or two back by anyone who valued 
his reputation for sanity, that railways may be made unnecessarily 
safe ; that Caithness and Cardigan do not need quite the same 
safety appliances as the main line of the North-Western ; that, if I 
may use a simile I have already used elsewhere, the fact that Jarrah 
wood blocks laid on 6in. concrete are found the best and most 
suitable pavement for the Strand and Fleet-street does not neces- 
sarily prove that they are absolutely essential as paving for the 
High-street of Little Pedlington. 


After quoting the majority report of the Committee on 
Light Railways, Mr. Acworth said :— 


No longer - than the year 1889, Parliament passed an Act 
known as the Railway Regulation Act, brought in, I may say, by 
the then President of the Board of Trade, who now signs the 
report from which I have just quoted ; and acting, as they believed, 
in conformity with that Act, and unquestionably acting with the 
full support of public opinion, the Board of Trade in the year 1890 
made an order requiring in Caithness and Cardigan precisely the 
same perfection of safety appliances which were laid down for 
adoption on the main line of the North-Western, 

Let us hope that we have broken away from these transcendental 
theories now. It will take us, however, some time before we can 
get away from their effects. For one thing, in the poorer parts of 
the country, they have left the public exposed to the appalling 
risks—I speak of course relatively — of travelling in their own 
carriages, or even in carriers’ carts ; for another thing the result 
has been in a very serious waste of money badly needed elsewhere. 
Let me give a specific instance. The Cambrian is a company with 
252 miles of line in the thinly-peopled districts of central Wales, 
and the Cambrian has been called on to spend ,000, or in round 
figures £860 per mile, in meeting the requirements made under the 
Railway Regulation Act of 1889. And let it not be supposed that 
the money has come from the superfluity of the shareholders. The 
company does not pay, and, as faras my knowledge goes, never 
has paid a dividend either on ordinary or preference stock, It can 
only meet its debenture interest with difficulty. The one source 
from which the £8000 a year which the new safety appliances have 
cost—they have cost a great deal more if one were to allow for 
maintenance and working expenditure as-well—the one source from 
which this £8000 a year can come is the pockets of the travellers 


along the line and of the farmers and fishermen who send the 
goods traffic. Nor let it be supposed that in fact all this expendi- 
ture has saved human life, It is true that fatal accidents have not 
happened since, but then they did not happen in the past. I 
believe I am correct in saying that for the twenty years previous 
to 1889 the Cambrian railway had not lost one life. 

Mr. Acworth is not blind to the circumstance that the 
Board of Trade is after all only a slightly exaggerated ex- 
ample of public opinion; and he points to the fact that the 
daily press attaches more importance to one death on 
the railway than to twenty occurring elsewhere. It has 
been said that if a single accident was caused by the 
neglect of standard precautions on a light railway, there 
would be a terrible popular outcry; that the value 
attached to human life is so great that not the smallest 
risk must be run, no matter how great the gain secured. 
It is essential, Mr. Acworth holds, to educate public 
opinion on this point. 

Unless public opinion can be much more thoroughly educated on 
this matter than there is any sign of its being at the present 
moment, those who have advocated throughout the removal of 
restrictions will see themselves deprived in detail of all the con- 
cessions which they have fought for and acquired in general. The 
new railways which are to be constructed may not have to face the 
demands made heretofore by the Board of Trade, acting under the 
authority of Parliament, but they will have to run the gauntlet of 
public opinion in their own locality, and each county council, and 
town council, and landowner, and frontager, and road surveyor, 
and highway board, whilst perfectly ready to admit in the abstract 
that railways can exist without signals or station buildings, without 
fences and level-crossing gates ; that they can run down the middle 
of a street and draw up in the market _— opposite the gates of 
the town hall—as they do with the full approval of the population 
in every other country in Europe—will, when it comes to the 
concrete case of the particular line with which they are alone 
concerned, press for all the elaboration, all the precautions, and all 
the expenditure to which we have hitherto been accustomed in 
this country. 

I cannot attempt here to go through all the various points in which 
light railways, if they are to come into existence at all, must differ 
from existing lines. Let me take one or two specificinstances, Take 
the case of level crossings. The existing law says that, unless 
under exceptional circumstances, a railway shall only cross a road 
by a bridge under or over ; in exceptional circumstances, crossing 
may be permitted on the level. In that case, however, gates of an 
elaborate and expensive character must be provided, and a watch- 
man must be resident on the spot to open and close them. Few 
people probably realise what this means. There was a tale the 
other day in the railway papers apropos of the United States—a 
country where, of course, overbridges and gates at crossings are 
things practically unknown—of a railway company which applied 
to a great lawyer to draft for them a notice which should arrest 
attention and cause people to be careful in crossing the rails. His 
notice, when drafted, was in thisform: ‘‘ Stop! Look! Listen!” 
and the railway company—so the tale went—paid him 10,000 dols. 
for this draft. For that sum, however, they protected, according 
to American standard, all the crossings on their railway. The 
same money in Eagland would suffice, sol am informed by an 
eminent engineer of great experience, on the average, to build one 
bridge over or under the line. Under ordinary circumstances, he 
further said, it was not worth while to apply for special statutory 
permission to make a level crossing, because the £2000 of capital 
required for the bridge meant only some £70 per annum of interest, 
and it cost as much as this to maintain the gates and the gate- 
keeper’s house and to pay his wages. Yet though it costs as much 
to make a bridge as would build half a mile of light railway in 
most countries, if public opinion, as evidenced by the newspapers, 
had its way, our railway companies would be required to put 
bridges not only at every highway crossing, but actually at every 
crossing of an occupation road or a footpath. 

Mr. Acworth then goes on to explain that not only 
must the Board of Trade, and the public in general, 
alter their views and their policy, but that the local 
authorities must become converts to much they would 
not now tolerate. 

Bat let us assume that the statutory regulations as to level cross- 
ings will be modified by Parliament in consequence of the Light 
Railway Committee. We may also assume, no doubt, that the 
Board of Trade will act loyally in the sense of that report and 
modify as far as possible its own non-statutory requirements on 
matters such as signalling and interlocking, station buildings, 
block working, and so forth. We shall still be as far as ever from 
making light railways possible, unless we can induce the local 
authorities and the population, whom they quite faithfully 
represent, to execute a complete volte face on matters more 
especially within their jurisdiction. It may be a question, for 
instance, in any individual case, so far as the open country is con- 
cerned, whether a light railway ought to be built as a tramroad, 
running, that is, along the public road, or as a railway proper, 
occupying, that is, land specially purchased for the purpose. But 
when the railway gets near the town there is no question what- 
ever ; it must either stop in the outskirts of the town, and so at 
once fail as a commercial undertaking, and fail to afford half the 
benefit which it ought to afford to the population of the district, 
or else it must come into the heart of the town along the public 
street. The idea of its purchasing and pulling down houses, in 
order to make a special right of way for itself, is absolutely out of 
the question. 

Now, at 
into Englis 


few instances run 
by restrictions so 


resent, steam trams do in a ve 

towns, but they are ‘actin 4 
excessive as to be in most cases prohibitory. On the Continent, 
for instance, the engine puffs into the market place with eight 
vehicles behind it ; the English rule restricts it toa single car. Or, 


again, the Eaglish rule provides for 9ft. 6in. space between the 
tram lines and the kerbstone, and lays down that the tramcar 
shall not overhang the wheels more than llin. The Italian rules 
and the Belgian rules are very similar, say nothing about over- 
hang, but provide that the rails shall not come within 2ft. 7in. of 
the buildings ; in other words, the tramcar itself may approach 
within, literally, a few inches of a man’s front door, whereas in 
England it must be kept about 8ft. 4in. clear of the edge of the 
footpath. Now, unless English local authorities are prepared to 
take up something like the Italian and Belgian position, they will 
not get light railways ; for it is not possible, nor indeed desirable, 
that the Board of Trade should compel the local population—who 
after all are the people mainly concerned—to forego their own 
objections on matters such as these. 

We ourselves believe that there is not a town of any 
importance in Great Britain in which the inhabitants 
would permit a tramcar to be run within a couple of feet 
of their front doors. Indeed, it seems to be only neces- 
sary to stute the facts in the way Mr. Acworth has done, 
to show how impossible of acceptance his views in this 
respect are. But, on the other hand, we do not for a 
moment think that the necessity for doing that of which 
he speaks need ever arise. 

Another point concerning perhaps, more especially rural 
authorities, is the question of speed, In England, a tramcar along 
the roads is limited to eight miles an hour asa maximum, which 
means practically about six, when allowance is made for stoppages, 
In other words, an old woman going to market ina cart with a smart 
donkey, can go as fast as the tramcar. In Belgium, the maximum 





speed is eighteen miles an hour, and the inclusive speed somewhat 


— 
between twelve and fourteen ; or, in other words, a thoroughbred 
horse in a dog cart can only keep up with it for short distances 
Now if these new light lines are to be restricted to any speed at 
all approaching six miles an hour, it is certain the will never 
develope any serious passenger traffic; and unless they do, it is 
certain, in the first place, that they will not perform what is 
perhaps the most important task that they can possibly undertake 
namely, putting an end to the existing isolation of country 
districts; and in the second place, they will never from goods 
alone earn a sufficient revenue to make them profitable under. 
takings. 

Mr. Acworth then quotes a long letter by the late 
Richard Jeffries, suggesting common road trains drawn 
by light traction engines, and he goes on to say that 
there are certain light railways worked now with great 
success which violate all Board of Trade rules because 
they are private lines over which the Board has no 
control; and so at last we come to a most important 

oint on which Mr. Acworth is very emphatic. In our 
impression for November 2nd, 1894, we said, “There ig 
a great deal to be learned yet about light railways, and 
certain popular prejudices concerning railway work in 
general must be abandoned if they are to be as useful ag 
is desirable. But it is, above all things, desirable that 
exaggerated notions concerning what they can do should 
not be formed. Under no circumstances is it likely, for 
example, that goods or passengers can be transported over 
such roads at rates as low as those which obtain on great 
main lines.” That is to say, the cost of carriage of goods or 
passengers must be greater on a light railway than on a 
standard line. Now it is a prominent fact that farmers 
grumble at the charges made by railways, and insist on 
a reduction in rates. But Mr. Acworth argues that the 
cost of working a narrow gauge line must be so great 
that reductions are impossible. On this point we are at 
one with Mr. Acworth. His arguments are, we believe, 
irrefutable. 

Another point on which I fear I shall show myself yet more out 
of touch with public opini the question of the rates and fares 
which these companies will need to charge. It is, I believe, an 
axiom in agricultural circles that the existing railway rates are 
extortionate, more especially for agricultural produce. One main 
argument often adduced in favour of light railways is that they 
will, partly from their superior philanthropy, partly from the fact 
that they will be constructed cheaply, charge rates much below 
those at present in force, The Central and Associated Chambers 
of Agriculture, meeting in this very room only a week ago, 
resolved unanimously that light railways were desirable ‘‘ provided 
protection be given against unreasonable or unfair charges, and 
conditions be made for the conveyance of agricultural produce 
upon them,” The companion resolution makes it clear that in the 
view of the Chambers of Agriculture, ‘‘ unreasonable and unfair 
charges” is only another way of saying ‘‘charges made by the 








existing railways.” Now, for my own part I believe—I speak in 
all seriousness—that for retail local distributive traffic, our present 
railway rates are among the lowest, if not the lowest, in the world, 
The point is, of course, one on which, in the present deplorable 
condition of our railway statistics, no precise information is attain- 
able. Bat I have myself on one or two occasions attempted to 
compare rates for similar traffic under similar circumstances in 
this country andin the United States, where, on the whole, the rates 
are admittedly the lowest in the world, and I have not in any case 
found that the English companies come badly out of the com- 
parison. I had occasion within the last few months to discuss the 
matter somewhat fully with a gentleman sent over here by the 
Prussian State railway authorities, to investigate our arrangements, 
He told me that one main impression he took back from the study 
of our lines was that the German rates for local distributive traffic 
were excessive and ought to be reduced. Be that as it may, on 
this point at least there can be no doubt whatever. The rates on 
new Eoglish light railways will need to be, on the average, higher 
and not lower than the rates on existing railways. Otherwise the 
lines cannot pay at all and will not be made. The proof of this 
fact is, I think, very simple. In the first place, let me give the 
French experience. According to the French statistics of a year 
or two back—I have not later figures by me, but so far as the 
circumstances have changed in the interval, it has been in the 
direction of lower average charges, especially for passengers on the 
main lines—the average charge made for passengers per kilometre 
on the lines of the great companies was 4°63 centimes, on the light 
railways 5°37 centimes. In the case of goods the difference was 
vastly greater, the average rate per ton being 5°95 centimes on the 
ordinary lines, and 10°99, or not far from double, on the light rail- 
ways. I have left the figures throughont in their French form, as 
the ratio between them and not their absolute quantum is the only 
point of interest to us for our present purpose, We cannot compare 
the average ton-mile rate in England with the average ton-mile rate 
in France, for the simple reason that ton-mile statistics are unfortu- 
nately not kept in England. If, however, we did know what the 
average ton-mile rate on the great lines was, I think we might safely 
assume that it will beat least half as muchagain on the projected light 
railwa Meanwhile, in the absence of statistics, we must deal 
with the question from another point of view. 

Now let us approach this question from another point of view, 
and see the reason why cheap lines mustchargedear. Let us take 
two pairs of lines, one of each pair having a large capital per mile 
and a heavy traffic, the other being a cheap line, but in a poor 
district with light traffic ; and let us comparethemtogether. The 
Barry Railway in South Wales, 29 miles long, has a capital of 
£2,658,734 ; the Pembroke and Tenby, on the other side of Swan- 
sea Bay. has identically the same mileage, but the capital is only 
£447,263, or about one-sixth. Consequently, to pay 5 per cent. on 
its capital, Barry needs to earn £132,938 ; the Pembroke and 
Tenby only £22 363—roughly, once more one-sixth. Bat Barry 
carries 5,650,000 units of traffic—reckoning, as is usual in suc 
cases, & passenger as equivalent to a ton of goods—the Pembroke 
and Tenby — carries 400,000, or one-fourteenth of the amount. 
Consegently, the charge for capital against each unit of traflic, 
which for the Barry Company is only 5 &d., is, in the case of the 
Pembroke and Tenby, 133d. Now, let us come to working 
expenses. On maintenance of road, Barry spends £13,500, the 
Penbroke and Tenby only £2705 ; but per unit of traffic mainten- 
ance costs Barry ‘57d., while it costs the Pembroke and Tenby 
1:62d. So, too, on locomotive expenses, and repairs, and renewals 
of rolling stock, Barry spends £25,700, and the Pembroke and 
Tenby £5700, but per unit of traffic this means 3°4d. to the 
Pembroke and Tenby, and only 1‘ld. to the Barry Company. 
Similarly traffic expenses cost the Barry £15,694, and the Pembroke 
and Tonby £2876; per unit of traffic this means for the Barry 
‘6d., and for the Pembroke and Tenby, 1:23d. Yet once 
more, for general charges, the Barry spends £8515, the Pem- 
broke and Tenby, £1856; in other words, general charges 
per unit of traffic cost the Barry only ‘3d., and the Pem- 
broke and Tenby l‘ld, Is it not sufficiently evident on these 
figures that, oo being anything the least like one another, 
either the Pembroke and Tenby will starve or the Barry will pay 4 
fabulous dividend / Such is, in fact, the case, for even though the 
actual rates charged are very much lower on the Barry than on 
its poorer rivals, the B mpany pays 10 per cent. on its ordi- 
nary stock, while the Pembroke and Tenby can only meet a portion 
of its preference dividend. Now let us compare another couple of 
lines. The London, Brighton, and South Coast ay has 439 
miles of line, and its capital amounts to £24,240,000 ; the Highland 














Company has 445 miles, a fractional differonce, and its capital is 
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£5,360,000, or little more than one-fifth. Consequently, to pay 5 

r cent, on its entire capital, the Brighton Company needs 
By 912 000; the Highland Company only £268,000, Practically, 
in ‘round figures, for our present purpose, this is, we may say, 
what both companies do. Bat when it comes to earning their 
income they go about it in a different manner. The Brighton 
(ompany—even not including its season ticket traffic, the statistics 
of which are given in a form perfectly valueless for comparative 
purposes—carries 49,900,000 units of traffic; the Highland, 
9206,000. Consequently, the charge for capital against each unit 
of traffic on the Brighton is 5-9d., while on the Highland it is no 
Jess than 29:ld, So, too, with working expenses. Maintenance 
of the Brighton line costs £206,000, as against £51,000, or just a 
quarter, in the case of the Highland ; but seeing that more than 
twenty times as many units of traffic pass over the Brighton per 
mile, its maintenance cost per unit is only 1d., while the main- 
tenance cost of the Highland is 55d. Locomotive charges and 
rolling stock repairs cost £471,000 to the Brighton, equivalent to 
29d. per unit ; to the Highland they cost £98,000, but it is equi- 
valent to 10°70d. per unit. Yet again, on traffic expenses the 
Brighton spends £355,000, the Highland only £64,000 ; but per 
unit, the large sum works out at 1:9d., the small sum at 6 9d. 
On general charges the Brighton spends £45,000, the Highland 
£11,000 ; but per unit the Brighton charge is ‘2d., the Highland 
charge 1‘2d., or six times as much. I ought not, perhaps, to use 
these figures without entering a caution. In the case of the com- 
arison between the Barry and the l’embroke and Tenby, the ratio 
of the figure is, as far as I know, a real one; for the bulk of the traffic 
of each company is probably carried the greater part of the length 
of the line. n the case, however, of the High:and and the 
Brighton, the comparison is in considerable measure vitiated by 
the fact that the Highland is a long trunk line with few branches, 
while the Brighton may be more accurately compared to a bush 
which is all branches and no main stem; and a vast mass of the 
traffic is concentrated round the roots of the system at the London 
termini, Consequently, the fact that the Brighton, for instance, 
spends per unit on locomotive expenses only one-fifth part of that 
spent by the Highland is due quite as muck to the fact that the 
Brighton only carries its traffic a few miles, while the Highland 
carries its traffic a much longer distance, as it is to the fact that 
the Brighton traffic is dense and the [lighland traffic scant. Still, 
I think, even making all possible deductions of this kind, the 
figures I have given are enough to prove what is, I may say, a 
practical conclusion, accepted as axiomatic among railway men— 
that it is not the cheap lines, but the dear lines that may be 
expected to have the lowest fares ; for a dear line implies a district 
capable of supplying a large traffic, while a cheap line means a line 
in a district capable only of supplying small traffic; and a hundred 
pennies will always amount toa larger sum than a score of two- 
pences, while the working oo for carrying the hundred units 
will be nothing the least like five times those for carrying the 
score. I press this point at a length which may, I fear, become 
wearisome, because it is of absolutely first-class importance, [ 
heard the matter discussed the other day, and it was pointed out 
—as I have endeavoured to do here—that small companies must 
be allowed great latitude in the matter of rates. A member of 
Parliament who was amongst those present remarked, I believe, 
with entire truth, that ‘‘there would be no chance of getting any 
such proposals through the House of Commons,” Be it so, In 
that case we know precisely what we have to expect. There will 
be few light lines built at all, and none except those built by the 
great railway companies, 

Mr. Acworth insists on the necessity of giving light 
railways the maximum amount of freedom from restric- 
tions. If they are not, in a word, permitted to charge 
whatever they can get, and run as they please, they 
cannot be made to earn their working expenses. 


I have dwelt, he says, at great—I hope not excessive—length 
on the necessity for the maximum of freedom to these smal] rail- 
ways—freedom from restrictions, whether imposed by statute, by 
the executive action of the Board of Trade or of local authorities, 
or merely by public opinion on technical methods of construction 
and working ; freedom in the regulation of the hours of labour ; 
freedom in the fixing of rates and fares ; because it is only on con- 
dition of such a freedom that small lines can ever hope to come 
into existence at all, unless, indeed, the small line be merely an 
extension of an existing company, which, raising the capital on 
the easiest possible terms, obtaining skilled engineering and legal 
advice cost free, buying its materials wholesale and in the best 
markets, and being enabied to regard the new line as a feeder to 
its existing system, can afford to build under terms and conditions 
which, to a small independent company, would mean sheer starva- 
tion. 

For my own part I should be prepared to say that it would be 
nothing more than justice if companies which refused to give such 
rebates voluntarily were constrained to do so by a little l’arlia- 
mentary compulsion, 

Let me conclude by giving one instance—fairly typical, as I 
believe—of the quite important places in this country, commonly 
supposed to be thoroughly well provided with railways, which are 
still left in almost medieval isolation. Tollesbury, in Essex, lies 
on the Blackwater, within forty miles of London ; it has a popula- 
tion of about 1700, and its nearest station is Kelvedon, ten miles 
away. The place has possibilities of development in all sorts of 
directions, e Blackwater is a paradise for the small yachtsman 
and the sportsman, who is prepared to rough it in the pursuit of 
wild fowl, There is already a valuable oyster fishery and a fleet 
of eighty smacks, On shore there are seed farms and fruit farms, 
which absorb fish manure and London street refuse by the thousands 
of tons, At present, of course, the passenger traffic is almost non- 
existent, the perishable traffic but scant, while the heavy traffic 
goes entirely by sea. Were a light railway made, however, that 
which has happened elsewhere—at Southwold, for instance, some 
fifty miles further along the same coast—would happen here too. 
The passenger traffic would increase by leaps and bounds; the 
fruit and seed farms, the fish and oyster trade would make aspring 
forward; while the heavy traffic in coal and manure would be 
diverted gradually to the Great Eastern Railway. That the direc- 
tors and general manager of this very enlightened company are 
even better aware of these facts than I am I make no doubt what- 
ever. Why, then, have they not built the line already in spite of 
all the insistance of the local population’ For the simple reason 
that all the traffic of Tollesbury could never pay interest on a line 
built to present Board of Trade standard at a capital cost of 
£10,000 per mile. But once we have a new light line standard, 
once it is made possible in this country, as it always has been in 
every other country, to build local lines in a manner suitable for 
local traffic, at an expenditure of probably not more than the half 
of £10,000 per mile, Tollesbury will, 1 imagine, have no difficulty 





much as 90 tonsin a train, A large traffic had been developed by 
the line, and its introduction had been of great benefit to the 
inhabitants of the locality. The same result would no doubt follow 
the construction of these lines in other places, 

Mr, A. C. Pain entirely agroed with the views expressed in the 
paper. Referring to the report of the Board of Trade Committee, 
he disagreed with their recommendation that regard should be had 
to local responsibilities, and that powers granted by Parliament 
should be exercised under local control. If County Councils were 
to be empowered to authorise light railways the whole thing would 
become a dead letter. County Councils could not decide with 
absolute impartiality in purely local questions, However honest 
and upright they were, local influences would come in, and they 
would refuse to grant necessary powers unless they could get a 
quid pro quo. They would not take bribes in money, but, as in the 
case of tramways, in paving or something else that ought to be 
done by themselves, If a light railway was projected to a corpor- 
ate town, and County Councils had to be consulted, the matter 
would have to be fought two or three times over. Such conditions 
would be absolutely probibitory, and in most cases Parliament 
would have to be applied to to obtain the necessary authority. The 
remedy lay not in giving power to the County Councils, butin alter- 
ing the parliamentary procedure, with its costly fees, advertise- 
ments, and plans. There was no need for Committees of Lords and 
Commons, Why should not a Joint Committee of both Houses be 
constituted to deal with the matter’ These lines would for the 
most part be very short, and there was no necessity for following 
the parliamentary procedure adopted forty or fifty years ago for 
the great trunk lines traversing the kingdom. Another funda- 
mental error in the report of the Committee was that in all cases 
the consent of a majority of owners of frontages should be required. 
He would not ask the assent of a single owner. The Southwold 
Railway was opposed by most of the landowners in the locality, but 
for fifteen years it had been a great boon to all classes. Had the 
consent of the majority of the landowners been necessary that line 
would never have been made, It was carrying from 80,000 to 
100,000 passengers every year, and no loss of life had occurred. 
One man only bad been injured, trying to get into a carriage in 
motion, and now the Board of Trade bad required them to put on 
continuous brakes without rhyme or reason, because, forsooth, it 
was in the Act of Parliament. As the line happened to be called 
arailway they had toincur that expense. The Board of Trade inspec- 
tors admitted that they only enforced these expensive requirements 
because they wereobliged tocarry out the law. A large discretionary 
power ought to be left to the Board of Trade in these matters, 
and when the passenger traffic had developed they could re-inspect 
and make requirements with regard to accommodation. Another 
point in the report was the prior subscription of the whole autho- 
rised capital. He would never have been able to make an inch 
of railway in his life if the entire capital had had to be subscribed 
before the line was begun. That requirement had been found to 
be so absurd in the early days of railways that Parliament with- 
drew it. Public interest in this question of light railways was 
increasing, and to the public they must look for the necessary 
pressure on Parliament and the Board of Trade for the legislation 
required. The construction of these lines would give employment 
to a great mass of the unemployed labour, peo draw ia the 
unemployed from the towns to the country, and we should no 
longer have the youth of the country pouring into the big towns. 

Mr. Leggett said some of the lines in Wales, though not exactly 
light, were yet worked under relaxation of the usual conditions. 
One paid 64 per cent., but two others did not pay their way. They 
carried no less than 33,000 passengers in 1893, 200,000 tons of 
goods, general merchandise, mails, and parcels. These lines paid 
on their aggregate capital an average of 2} percent. Reasonable 
speed was required in order to attract passengers, and for the lines 
to pay proper provision must be made for passenger traffic. 
Worked at first by horses, after the introduction of steam traction 
in 1879 the traffic increased some 600 or 700 per cent. In one 
purely agricultural village it had risen 2500 per cent. If the speed 
were limited according to the Tramway Act, people would not use 
the lines. People had asked for the rates to be raised, in order 
that the lines might pay and continue to be worked, to prevent 
districts being entirely cut off and people thrown out of work. 

Mr. Price Williams said the vital question was the cost of these 
lines. If it were made too heavy the result would be disastrous, 
as had happened in Ireland. In the paper a hope was expressed 
that the time might come when these light agricultural lines, 
instead of costing £10,000 per mile, would be made for £5000. If 
they were to cost anything like £5000, there was not the remotest 
chance of their ever Sotee made in agricultural districts. From 
his experience in the Colonies, he was satisfied that, even allowing 
for the cost of strips of land required, the outside cost would not 
be more than £2500 per mile, assuming, as he hoped would be the 
case, that the Board of Trade would largely relax the present 
onerous requirements. 

The Chairman asked whether that estimate included rolling stock. 

Mr. Price Williams said that on lines constructed of the standard 
gauge the ordinary rolling stock would be employed ; the estimate 
included light engines to work the traffic. A slight traffic of £3 
per mile per week would not only pay expenses, but 4 per cent 
upon the capital outlay. The help the Legislature could give would 
be in removing restrictions in order to obtain the traffic. If they 
wanted to avoid making these railways a complete failure, they 
should take Ireland as a warning. Under moderate conditions, 
there would bea reasonable prospect of these lines paying. In 
Ireland the lines had been so hampered with the cost of working 
that it was hopeless to expect them ever to pay. Neither the 
assistance of the State nor that of the ratepayers need be called 
in if those simple conditions of construction were carried out. 

Mr, W. J. Carruthers Wain said the idea that these railways 
must of necessity be expensive per se was easily got rid of. The 
second paragraph of the Minority Report by Mr. Stephen Sellon, 
Sir Albert Rollit, and himself, of the Committee on Light Railways, 
stated that, to relieve the congested districts, to afford commu- 
nication between urban and suburban districts, and also to provide 
facilities for the transit of passengers and goods from and to the 
great cities, large extensions of the existing tramway systems 
would be most advantageous, and naturally would not necessitate 
the purchase of valuable land, either for terminal stations, or for 
carrying the lines through towns, and would, in addition, get rid 
of terminal charges, and the construction of the most costly works 
of a railway, viz., tunnels, cuttings, embankments, viaducts, or 
bridges, stations, and expensive signalling and interlocking appa- 
ratus. In many cases such lines could be made at the sides of the 
roads, or on the waste Jand at the sides, thus avoiding any exten- 
sive interference with the public highways. That was distinctly 
laid down by influential members of the Committee, and the fact 
ought to attract public attention, because it was the cheapest and 
most easy way of dealing with the question. Then as to cost of 
promotion, they made the following suggestion:—‘“‘ With a view 
to reducing the cost of promotion, we recommend that instead of 





in reas the Great Eastern Board to reverse their d , 
and Tollesbury—which I mention simply because my attention 
having been accidentally called to the place, a local gentleman has 
been kind enough to give me precise and detailed figures—will get 
its railway. . 

It is to be regretted that the discussion which followed 
added next to nothing of value to the paper. 


Mr, F, W. Webb said, in reference to the safety of these lines in 
crowded places, he could speak of almost five miles of railway of 
this description. Some 8000 people were employed at the works 
at Crewe, and crossings existed in all directions, but during thirteen 
years no accidentto life or limb had occurred from the introduction of 
the lines, He might refer toa light railway within his knowledge on 
which both passenger and goods traffic was carried, as in many 
other places, In this case the line ran along the road for a great 
part of the distance. That line was working very successfully, 
and was carrying a large amount of traffic. Originally it was 
worked by horses, but engines were now employed, drawing as 





the present mode of procedure it is desirable that Parliament 
should authorise the Board of Trade to sanction the construction 
of light railways, tramroads, or tramways, which are approved by 
the County Council concerned, and in cases where several County 
Councils are interested, the Board of Trade, after holding a local 
inquiry, should have power to overrule the objections of the 
minority.” In reference to the opposition of frontagers, the 
Minority Report stated: ‘‘As under the present standing orders 
affecting tramroads and tramways, one frontager has prevented 
Bills being considered on their merits, we recommend in all cases of 
opposition by frontagers, that claims both as to opposition and com- 
pensation should not prevent a Bill or order being considered on its 
merits, and if the proposed line is shown to be of public utility, the 
opposition of such frontager or frontagers should be overruled.” A: 
to compulsory acquisition of land, there.was no reason why the power 
given to public authorities for that purpose by the Act of last 
session should not be extended to this object, and it was advisable 
that the valuers should be appointed by the Board of Trade, It 





was no ase anybody thinking they were going to get public money 
for private enterprise by the great railways, on light railway con- 
ditions and cost, for this purpose, unless they could pay people 5 
or 6 per cent. upon their money. If that could have been done, 
light railways would have been made long ago. But with a 
County Council or Government guarantee of 2} or 3 per cent., or 
on the Belgian principle of the capital being raised in certain pro- 
— by the State, the commune, and the public, they would 

e able to get the money to-morrow. The nonsense that had been 
talked in the House was by those who really ought to know better, 
and from that side of the House which professedly represented 
agricultural interest ; and while it is absurd to suppose that the 
provision of light railways would alone cure the evil of agricultural 
depression, at least it would be a great step in the right direction, 
and could not fail to be as beneficial to the English agriculturist 
as it has been found to be in France, Belgium, Italy, &c. 

The Chairman requested, on aecount of the late hour, that any 
other remarks might be sent in writing to the secretary, and 
asked the meeting to join him in thanking Mr. Acworth for his 
admirable paper. 

Mr. Acworth, in acknowledging the vote of thanks, said, in 
reference to the lines paying 6 per cent. instead of 3 per cent., 
that must depend on the cost of construction and on working 
expenses. He could not allow the idea that the Irish light rail- 
ways were a failure, or anything like it to go forth without protest. 
Light railways had no doubt been of great benefit to the Irish 
people. As to £5000 being an extravagant estimate, too many 
lines had been shipwrecked by talking of £2500 and then finding 
£5000 was wanted. It would be preferable to say £5000, and then, 
if it was found only £3000 was required, so much the better. 

Mr. Price Williams said his point was that, if that amount had 
to be paid, the lines would not return so much per cent. 

Mr. Acworth said that any man who talked of a line earning 
only £3 per mile per week did not recognise facts. Mr. Harrison, 
an acknowledged authority as an engineer, used to say thata line 
could not be put down in England that would not earn £6. He 
could not then go into details to show that he was right in saying 
that the cheaper lines must earn higher rates, but would be happy 
to argue the point at some future time. 








AMERICAN NAVAL COMMENTS ON THE BATTLE 
OF THE YALOO RIVER. 


LIEUTENANT-COMMANDER W. H. Emory, of the United States 
Navy, commanding the Petrel of the Asiatic Squadron, has written 
letters to professional friends in America which contain interest- 
ing information relating to the progress of the war between China 
and Japan. Lieut.-Commander Emory’s vessel was near the scene 
of action, and subsequently he had an opportunity of going on 
board several of the ships which were engaged, and noting the 
injuries they sustained. After describing the many places where 
the ships were struck and the character and extent of the damage 
done, he draws two lessons which he thinks important to consider 
in future naval construction. In the first place, he says, men-of-war 
should have the least possible amount of woodwork below the water- 
line, and none in and around thelivingspaces. During the big duel 
many of the ships engaged were almost constantly on fire in places 
where there was woodwork. Besides, splinters were flying about 
injuring and otherwise impairing the usefulness of the crews. 
The rain of shells from the rapid-fire guns was incessant, and the 
effect terrific. No sooner woulda fire in one part of a ship be 
extinguished than another would break out elsewhere. Some of 
the guns were necessarily abandoned at times, and the gunners 
sent to fight the flames. Not infrequently fires were raging in 
many parts of a ship at thesame time. Then the batteries were in 
a measure deserted and the men engaged with the foe on board. 
Added to the flames was the smoke, which partly blinded the 
gunners and prevented accurate aiming. 

The second lesson which he draws from the battle is that in all 
future engagements rapid-fire guns are to be regarded as much 
more effectual in forcing conclusions than has been supposed. 
Projectiles from these guns are thrown with great rapidity, the 
penetration is good, and the flying fragments bring about de- 
moralisation if not destruction tothe enemy. Given favourable 
conditions, more especially accurate aiming by the captains of these 
guns, the writer says, the main battery of a foe cannot be efficient] 
worked unless the crews are well protected by heavy shields whic’ 
completely cover them. Men at guns in the open, or at rifles only 
partly screened from fire, could not live if they remained at their 
stations. The heavy guns of the Baltimore and Petrel are spoken 
of, and it is said that the crews would be quickly swept away by 
well-directed shells from an enemy’s rapid-fire guns. On neither 
of these ships are the protective shields sufficiently large to shelter 
all members of the crews, and most of the men would be ex 
to such dangers as to render impossible effective work. 

The result of the firing described was much more noticeable on 
the Chinese vessels. The Japanese kept at long range and raked 
the decks of their enemy with an almost incessant rain of shell 
from their quick-firing rifles. The Chinese gunners were either 
wounded and killed, or so completely demoralised as to be in- 
capable of good practice. The Japanese did not escape the terrific 
effects of the bombardment. Some of their gunners were also 
killed, but the losses and injuries were fewer in number and 
otherwise less serious. Lieutenant-Commander Emory intimates 
that as rapid-fire guns have come to be so important as weapons 
of war, it is necessary for the crews of the heavier rifles of a ship 
to have steel shelters in the form of shields, hoods, or turrets, 
which will insure them certain and complete protection, otherwise 
the big guns will be useless in a fight. 

Another officer wrote as follows :—‘' I saw something, of the effect 
of the modern shell-fire on the cruiser of the period at the battle at 
the Yaloo River’s mouth. The Akagi was bit several times by 8in. 
shells of the Vavasseur-Palliser pattern. One of these fired from 
the Chinese cruiser Chih-Yuen tore off nearly one-half the iron 
and steel port quarter of the Akagi, killed Captain Sakamato, her 
commander, and killed and wounded a dozen more officers and 
men. A second shell from a 200-pounder made a hole 8ft. in dia- 
meter in the side of the Akitsusu. Had the service of the Chinese 
great guns been equal to that of the Japanese, the Akagi, the 
Hashidato, and Matsushima must have been sunk, The Japanese 
fire was terribly accurate and deadly. The Chinese ship Chen- 
Yuen was hit nearly 100 times. Nothing was left above water of 
her. Of her crew, 460 strong, over 350 were killed or died of wounds. 
All this was from the fire of Gin. and Sin. rifles at a distance of 
from 1000 to 1600 yards. The Chinese had the heaviest ships at 
Yaloo, but the Japanese out-mancuvred them and outfought 
them. Man for man and ship for ship, my professional opinion is 
that the Japanese commanders are equal to any in Europe. They 
have courage, a high professional knowledge, and a fierce fighting 
spirit that nothing daunts.” 








ENGINEERING SoctEty, Krne’s CoLLEcE.—At a meeting held on 
Friday, February 15th, the President, Mr, A. C. Kelly being in the 
chair, Mr. Sloan read a paper on ‘‘Submarine Cables.” He 
described briefly the history and composition of the early types of 
cables, the construction of the present. forms in use, their laying, 
and the various instruments in use for testing of faults. A lively 
discussion then took place, and the meeting terminated with a 
vote of thanks to the author. 

TRADE ANNOUNCEMENTS —The Palatine Engineering Company, 
Limited, have appointed Messrs. Warner, Walduck and Co., of 
148, Gresham House, Old Broad-street, E.C., to be their agents, 
For the convenience of London customers, a stock of various sizes 
of the Kelvin taps will be kept at the above address.—The Un- 
breakable Pulley and Mill Beasing Company have appointed 
Messrs. The Amerikanske Maskincompagni, Tordenskjolds Plads, 
Christiania, as sole agents for the sale of ‘‘ Gorton” patent gas 
engines for Norway. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON. ’ 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
ther destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,” All letters intended for insertion in Tae EnGineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

VuLcan.— There is no such book. If you refer to the “ Transactions” of the 
Jron and Steel Institute and of the Cleveland Institute you will find infor- 
mation on the subject. 

Agia.—A fall of 2ft. is ample for a good undershot wheel where you have 
such an immense quantity of water. If you will say what amount of 


pumping you want to do we shall be happy to advise you further. 

Mou! per.— We fancy your scrap isin fault, The brands of pig you name 
ought to give you soft castings. Have you tried the addition of a little 
hematite? Pulleys of the kind shown in your sketch are always trouble- 


ome 





MACHINERY FOR CUTTING CORKS. 
(To the Editor of The Engineer.) 
S1r,—We would esteem it a favour if any reader can 
of a maker of machinery for cutting corks for bottles. 
Johnstone, February 14th. 


MACHINERY FOR CUTTING COMBS. 
(To the Bditor of The Engineer.) 
Sir,—We shall be obliged to any reader who can give us the name of a 
maker of machines for cutting combs, both bone and metal. A. W. 
Johustone, February 14th. 


give us the address 
A. W. 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
(rom the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. £0 Ihs. 6d. 
_ Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and si é perannum will 
be made, THe ENGINEER is registered for transmission abroad. 

A complete set of Ta ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
Jor any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Covers— 


Half-yearly .. os ee « w « £0 188. 0d. 

{ae oo ee ee £1 16s. Od. 
Taick Parer Oopirs— 

Half-yearly ° «- £1 0s. Sd. 

Yearly an e2 0s. 6d. 


Reapino Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tot ENGINEER. Price 23. 6d. each. 


ADVERTISEMENTS. 


*,” The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary" and “‘ special" positions 
will be sent on application 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing adverti ts should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. Sydney White; all other 

letters to be addressed to the Rditor of Tak ENGINEKR. 








MEETINGS NEXT WEEK. 

Tae InstiTuTION oF Givi, ENGINEERS —Tuesday, February 26th, at 
8p.m. Papers: ‘ Rlectrical Baulage at Earnock Colliery.” by Mr. 
Kebert Robertson, B.Sc, M. Inst.0.E. “ Electricity applied to River 
Gold Dredging,” by Mr. Robert Hay. M. Inst.C.E. Discussion on Mr. 
Charles Butters and Mr. Edgar Smart's paper. 

InsTITUTE OF Marine Enotneers.—Monday, February 25th, at 7.30 
‘m. Adjourned discussion on Mr. Trowell’s paper on ‘ Induced 
Jraught ” 
Tae InstrTuTION oF ELECTRICAL Enoingers.—Thursday, February 

28th, at 8 p.m. Discussion on W. B. Sayers’ paper. 

Tae INstiTuTI0N oF JUNIOR Enoineers.—Friday, March Ist, at 8 p m., 
at the Westminster Palace Hotel. Victoria-street. Paper : ‘* Locomotive 


Roya Institution or Great Britain.—Friday, March 1st, at 9 p.m. 
Paper: ‘‘ The Children’s Books of a Hundred Years Ago,” by Rev. Canon 
Ainger, M.A., LL.D. berg February 26th, at 3 p.m. Lecture: 
‘The Internal Framework of Plants and Animals,” by Professor Charles 
Stewart, M.RC.S., ¥.L.5. Thursday, February 28th,at 3pm. Lecture: 
** Meteorites,” by L. Fletcher, Esq., M.A., F.R.S. Saturday, March 2nd, 
at3p.m. Lecture: ‘‘ Waves and Vibrations,” by the Right Hon. Lord 
Rayleigh, M.A., D.C.L., LL.D., F.R.8., M.R.L, Professor of Natural 
Philosophy, R.I. 

Socizty or Arts.—Monday, February 25th, at 4 p.m. Cantor Lectures: 
‘* Means for Verifying Ancient Embroideries and Laces,” by Alan 8. Cole. 
Tuesday, February 26th, at 8 p.m. — Art Section. Paper: 
“ Mediwval Embroidery,” by Miss May Morris. Alan 8. Cole will a. 
Wednesday, February 27th, at 8 p.m. Paper: ‘‘ Furnaces for Roasting 
Gold-bearing Ores,” by ©. G. Warnford Lock. Prof. W. C. Roberts- 
Austen, 0. B., F.R.S., will preside. 








DEATHS. 


On Saturday, February 16th. at Ross, Henry CuristopHer Dicors La 
Toucne, M.I.C.E, late of Public Works Department, India, aged 55. 
Funeral at Stokesay, Shropshire, yesterday. 
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HIGH DUTY PUMPING ENGINES. 


THoseE who interest themselves alike in the economy 
of the steam engine, and in the history of the efforts 
which have been made to secure that economy, can 
hardly have failed to notice the small respect that the 
steam engine has paid to theorists. Over and over 
again it has falsified calculations and upset conclusions 
in the most perverse and provoking way. Thus at one 
time we are told to pin our faith on high piston speed as 
a means of saving steam; an excellent result is got with 
a rapidly reciprocating engine, and the fact is used to 
emphasise the argument. But scarcely has the advocate 
of high speed left his opponent when he comes against a 
man who tells him of a yet more economical engine which 
is running dead slow. We are assured that there can be 
no economy without pressures of at least 150 lb., and 
almost at the same moment we have particulars of 
engines working at 90 lb., and beating all competitors. We 
are told that in triple expansion salvation must be sought, 
and the best triple duty is beaten by a compound engine. 
All this is very instructive if properly used. One nostrum 
after another has to be abandoned, and in time we may 
come down to the foundation of things, and frame a 
really satisfactory theory of the steam engine—not that 
species of machine that exists only in books and brains. 

Three very instructive cases have recently presented 
themselves for consideration, which illustrate very 
strongly the truth of the proposition we have just 
enunciated. One is that of the Rockwood engine 
described in our impression for January 18th. In that 
case we had a triple-expansion engine with the inter- 
mediate receiver left out, its place being taken by a 
receiver which acted toa small extent asa re-heater. It 
will be remembered that this engine worked with an 
abnormal economy. ‘The pressure was very high, 
175°5 lb. per inch. The ratio of expansion was thirty- 
three fold; the piston speed, 611ft. per minute; the 
revolutions, 76°4; and the cylinder ratio 7 to1. This 
engine used 12-84 lb. of dry steam per horse-power per 
hour. In our last impression we gave particulars of a 
compound engine by Messrs. Bollinckx, which worked 
with a little less steam. The pressure was, however, 
only 90 lb., and the ratio of expansion much less than in 
the Rockwood engine. It is clear from the performance 
of these two engines that a pressure of 175 Ib. is not 
essential to great economy, and it is also clear that great 
economy can be secured with much less than a thirty- 
three fold ratio of expansion. The third case is presented 
by a Leavitt engine put up to pump water for the Louis- 
ville Water Company. At the last meeting of the 
American Society of Mechanical Engineers, Mr. F. W. 
Dean, of Boston, Mass., read a paper describing a 
trial of this engine. Mr. Dean states that during the 
test the engine ran for 144 hours without a stop, 
which is the longest trial on record, and he claims that 
this is the most economical compound engine ever con- 
structed. We are not concerned either to dispute or 
admit the truth of this latter statement. It is sufficient 
for our purpose that the engine was exceedingly econo- 
mical, and that its duty was extremely high, averaging 
125,444,000 foot-pounds per 100 lb. of Pittsburgh coal, and 
139,031,000 foot-pounds per pound of Pocahontas coal. 
When we remember that a duty of 90,000,000 was an 
extraordinarily good performance for a Cornish engine, 
we can better appreciate the advance made by the 
Leavitt engine. This is pumping engine No. 3 of the 
Louisville Water Company. It is of the well-known 
Leavitt type, having two vertical inverted cylinders, 
27-2in. by 54:13in. by 10ft. The piston-rod of the high- 
pressure cylinder is connected by links to one end of a 
beam, and the low-pressure similarly to the other end of the 
beam. The main shaft is at one end of the engine, and 
the connecting-rod passes from a pin in the upper part 
of the beam to the crank-pin. The fly-wheel is 36ft. in 
diameter. The steam pistons have opposite motions in 
consequence of this arrangement, and the exhausts from the 
ends of the high-pressure cylinder pass to the corresponding 
ends of the low-pressure cylinder. There are twore-heating 
receivers between the cylinders, composed of small brass 
tubes, inside of which is live steam of boiler pressure, the 
exhaust steam passing in contact with the outsides of the 
tubes. Both cylinders are steam-jacketed on heads and 
sides with steam of boiler pressure. Each steam cylinder 
is provided with four gridiron valves operated by Leavitt 
cams. The point of cut-off in the high-pressure cylinder 
is automatically determined by a ball governor, but that 
of the low-pressure cylinder is fixed. The engine is of 
the most massive character, the weight being far greater 
than that of any other pumping engine of the same 
capacity. The pumps are located directly under the 
engine, and the plungers are connected to the beam at 
such points that, while the stroke of each steam piston is 


work vertically and are of the differential type, being 
single-acting on the suction and double-acting on the 
discharge. The engine is provided with a surface con- 
denser and vertical double-acting air pump. 

Steam is supplied, oddly enough, by three Bel- 
paire locomotive boilers, the barrels of which are 
7ft. in diameter. The steam is conveyed through 
180ft. of well-clothed pipe to the engine. The pres- 
sure close to the high-pressure cylinder was 137 lb. 
during the trial. No pains were spared to make the test 
accurate. The water was measured overa weir. During 
the trial the engine ran at a speed of 18°574 revolutions 
per minute, corresponding to a piston speed of 371-48ft. 
per minute; the engines indicated 643°4 horse power, 
and the efficiency of the engine and pumps was 93°12 per 
cent.; the coal averaged 1°47 lb. of Pittsburgh, and 
1:33 Ib. Pocahontas per indicated horse-power per hour; 
the feed-water amounted to 12°223 lb. per horse-power, 
and the dry steam to 12°156 lb., of which 10-120 lb. went 
through the cylinders, and the rest through the jackets. 
The steam accounted for by the indicator was 76°58 per 
cent. at the moment the high-pressure cut-off closed ; but 
during expansion re-evaporation took place, and at the 
moment the exhaust opened the indicator accounted for 
90°57 per cent. When the low-pressure steam valve closed 
99°6 per cent. of steam was present, and when exhaust 
finally took place, there was 96°07 per cent. of steam 
present. These figures refer to steam in the cylinders 
only, not to the jacket steam. 

Let us consider what all this implies. We have here 
an engine of maximum economy, and yet working not only 
at a slow piston speed, but a small number of reciprocations 
per minute. These conditions have been held to be fatal 
to economy ; yet it is doubtful if any engineer is pre- 
pared to say that the engine would have used less steam 
if it had run faster. Many persons hold that “‘ drop” is 
fatal to economy. In the Leavitt engine there is no 
drop because it is almost a Woolf engine, exhausting 
direct from an end of one cylinder into an end of the 
other. In the Rockwood engine there is a tremendous 
drop, representing a fall in pressure of about 14 Ib., yet 
if we attribute the whole difference in the consumption 
of steam between the two engines to this drop, we find 
that it represents a loss of only ‘684 1b. per horse per 
hour. But seeing that the vacuum for the Leavitt 
engine was not less than 27°75in., while that for the 
Rockwood engine was only 26in., it is clear that the drop 
could not have caused much, if any, loss of economy—a 
fact which we commend to those given to theorise on the 
subject. Thus, then, we find that a slow speed engine 
without any drop is just as economical as a comparatively 
high-speed engine with a great drop, and once more we 
are faced by the apparent fact that the conditions of 
pressure, expansion, cylinder proportion, and rate of 
reciprocation, can be varied through very wide limits 
without in any way affecting the performance of the 
engine. 

Leaving the Rockwood engine, let us try to ascertain 
why it was that the Leavitt engine was so economical. 
We may leave on one side the performance of the pumps 
and the boilers, and confine ourselves to that of the 
engine alone. This is a very large machine, and the 
power exerted per ton of metal is comparatively very 
small. This would tend, one would imagine, to reduce 
economy and promote condensation, but this is not the 
case. The most remarkable circumstance about the 
whole performance is the extraordinary recuperative 
effect of the jackets. We have no record ourselves of any 
experiment in which 96 per cent. of all the steam sent into 
the cylinders was present at the moment of release, and 
there are certain figures in Mr. Dean’s report which 
require elucidation. It is not very easy to deduce the 
percentages, because we have both “ moist”’ and “ dry ” 
steam to deal with. But so far as we understand the 
tables, the total liquefaction both in the jacket and in the 
engine amounted to only 2431 lb. of steam per horse per 
hour, but the actual power exerted demanded the 
liquefaction under the conditions stated of 2°55 lb. of 
steam to water at 177 deg., in order to supply the heat 
converted. We have no details of the construction 
of the jacket, but we do know that full boiler pressure 
was carried in all the jackets. Again, the steam in pass- 
ing from one cylinder to the other, passes through heating 
receivers or regenerators, supplied with steam at full 
boiler pressure ; and it is noteworthy that as there is one 
of these for each end of the cylinder, the surface with 
which the exhaust steam from the high-pressure cylinder 
comes in contact is always quite dry, for reasons suffi- 
ciently obvious. Again, the cylinders are jacketed all 
over. Indeed, the condensation in the jacket goes far to 
represent the weight liquefied by the performance of 
work. It seems, therefore, that in this case it is safe to 
assume that the economy of the engine is due very 
largely indeed to the efficient action of the steam jacket. 
Yet it would be rash to take this for granted. Our readers 
will not have forgotten the celebrated Pawtucket 
pumping engine of noteworthy economy, in securing 
which the jacket did nothing, and it is quite possible that 
the Louisville engine No. 3, whose performance we are 
considering, might have done just as well if instead of 
condensing 16:74 per cent. of all the steam used in the 
jackets, that quantity had been liquefied inside the 
cylinders. On this point noone can speak with any 
certainty. Doubtless another contribution to the high 
economy of the engine is the use of separate steam and 
exhaust valves, and the extraordinarily small clearance, 
amounting to little more than 1:5 per cent. in either 
cylinder. The cylinder capacities are 4 to 1, and the 
ratio of expansion during the trial was 20 to 1. The 
thermodynamic efficiency of the engine was 19°07 per 
cent. It may be interesting to compare this with the 
= method recently used by one of our correspon- 
dents. The initial cylinder temperature was 358 deg. 
The terminal temperature at the moment the release took 
place was 180 deg. The engine, working between these 








Repairing Work,” by Mr. A, H. Newsam Smith, Member. 
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per cent. instead of 19, so that there is not much room 
for improvement. 


MASONRY DAMS, 


Reap and interpreted in the narrow language of the 
schools, a purely abstract mathematical formula has, 
more often than otherwise, little or no practical value for 
theengineer. This same narrow and abstrusive language, 
it may be remarked, is not without its own share of 
responsibility for the present backward condition, 
regarded from an international point of view, of the 
technical education of our artisans and working classes. 
The science of mathematics, as has been observed of fire, 
is an excellent servant, but a terrible master. So long 
as it restricts itself to results directly deduced from prin- 
ciples, the truth of which is beyond controversy, it 
becomes a most valuable assistant to the professor, the 
experimentalist, and the investigator. But when, as 
generally occurs, ithas to have recourse to assumptions 
and hypotheses frequently more or less foreign to the 
real object sought for, it rarely arrives at rigorously exact 
conclusions. It conceals under a perfect chevauxr de 
Jrise, bristling with formul# and equations, the absence 
of the precision to which its conclusions ought 
inevitably to arrive at. To be of any practical 


use to the engineer, a mathematical formula must | 


consist essentially of two distinct parts, the one com- 
prising the abstract theoretical principles applicable to 
the examples for which it is enunciated, and the other 
those empirical constants, factors, terms, or quantities 
derived from both actual experiment and experience. As 
an illustration of our meaning, we would ask of what prac- 
tical value would have been to engineers the able and 
exhaustive mathematical researches of Eaton Hodgkinson 
respecting the strength of iron structures without the 
actual experimental fractures of the model tube. With- 
out for a moment undervaluing the theoretical sub- 
stratum which should accompany all engineering struc- 
tures, machinery, and work generally of the present day, 
yet it is the data acquired by practice and empirical 
investigations, which form at once both the key and the 
copestone of the whole fabric. That even when this 
valuable and indispensable combination is secured the 
results are far from uniform in the design of masonry 
dams will be apparent as we proceed with the subject of 
our article. 

More than two centuries ago dams of masonry have 
been constructed, and exist at the present time, of a 
section and profile totally at variance with the forms— 
all of which are by no means identical—recognised by 
modern engineers as those best adapted to fulfil the 
conditions required. The principles which generally 
govern the designing of dams of masonry are too well 
known to be here recapitulated, but we would remark 
that it is a mistake to suppose that the French 
engineers do not recognise the existence and importance 
of the one relating to tension. They are perfectly well 
aware that at no point in a dam, whether on the up- 
stream or downstream face, whether the impounding or 
other reservoir be full or empty, should there be any 
tension. At the same time, they admit that it cannot be 
altogether suppressed, because it might be caused by 
local action, impossible to make provision for, or it 
might be induced by the slight deformation which every 
dam must undergo from the pressure to which it is 
subjected. On the other hand, they allege that it is a 
matter of no engineering difficulty to so design the 
profile of a dam, that under ordinary working conditions 
it would be free from all appreciable tension. Were this 
the only condition to be fulfilled, the rectilineal profile 
would be an economical one to adopt, as the intensity of 
the pressures increases in the ratio of the depth, and the 
direction of the lines of resistance are straight, whether 
the reservoir be full or empty, and they moreover 
trisect the cross-sections of the wall horizontally. 
Unfortunately for practical reasons, this section, which 
is that of a right-angled triangle, vertical on the upstream 
face, and battered on the downstream, cannot be utilised 
in practice, or at any rate is not, although the profile of 
the Moota dam bears a very strong resemblance to it. 
This form of dam has also the’ merit of possessing 
uniform stability, and of satisfying the condition of a 
gradual decrease in the stresses of compression from the 
base to the level of the water. It is asserted that the 
section of equal resistance is more economical than that 
with a rectilineal profile, but the exact contours of the 
former have never been adopted in practice. A com- 
promise has generally been effected which leaves but 
little advantage to either side on the score of economy. 

It certainly does not redound very much to the credit 
of a science so exact as that of mathematics to assert 
that, even when backed up by the assistance of empirical 
data and constants, it is inadequate to accurately and 
conclusively determine that particular profile of dam 
which will ensure the most important of all conditions— 
namely, the section of minimum area. Yet such is the 
fact. Owing partly to the complicated nature of the 
problem and the variety of the conditions attending 
it, sometimes almost of a conflicting character, it 
becomes almost hopeless to expect a perfectly satis- 
factory solution of it from any well-established general 
formula. Neither is it at all flattering to the engi- 
neer to be told that the process of finding this indis- 
pensable detail of construction is, to use a plain 
expression, one of trial and error. In all instances 
repeated tentative efforts have to be made to reconcile the 
conditions between the demands of theory and the 
inevitable requirements of practice. It is no exaggera- 
tion, no metaphor, to state that reams of double elephant 
have been covered with the attempts to delineate the 
profile of the dam which would fulfil the exigencies of the 
case. It is a very difficult matter to separate the design 
of any engineering or architectural work, even in the 
mind, from the construction of it. The two are so 
mutually and inseparably interwoven that no profes- 
sional man would for a moment countenance the idea. 
In the tentative process alluded to, there is no difficulty 


in designing and drawing the cross-section of a dam of 
masonry, which will approximately answer all purposes ; 
but in these advanced times approximation is not suffi- 
cient. Itis assumed that, the cross-section being drawn, 
the stresses in the wall of the dam will vary uniformly, 
a doubtful hypothesis. The aid of graphical statics may 
then be employed to find what the analysis of the stresses 
amounts to, and the profile is then tentatively altered 
until the required results are obtained. Instead of using 
the elegant method of graphical statics, mathe- 
matical calculations might be substituted, but the 
assumption remains common to both methods of investi- 
gation. The French engineers and mathematicians—as 
might be expected—gave the preference to the second or 
analytical method of research; and the energy which 
they displayed, and the labour they brought to bear upon 
the subject, may be well exemplified by mentioning that 
they carried their analysis until it resulted in equations 
of the sixth degree. Rankine followed up—for the first 
time in England—the lead of the French engineers, and 
designed a form of profile of dam which will be subse- 





quently alluded to. How far the assumptions upon which 
| both the French engineers and Rankine founded their 
| calculations were accurate, or even approximately accu- 
| rate, is a fair subject for discussion. 

The hypothesis in designing the profile of a dam, that 
masonry has a constant modulus of elasticity, lands us in 
another difficulty. Even if this condition were practi- 
cally fulfilled, it could not be applied to the dam as an 
entire structure; for in a large example, the proportion of 
stone to mortar—whether cement or hydraulic—would be 
in the proportion of about two to one. Again, similarly 
to stone, the modulus of elasticity of mortar is 
not uniform. In fact, it has a rather higher range, 
depending to some degree upon its constitution, than 
masonry. In both materials, moreover, the modulus 
varies in the same specimen with the value of the 
stresses induced in it, as occurs in the case of iron 
and steel and all constructive materials. Of all mis- 
nomers, that of ‘‘ constant,” as applied in the manner 
indicated is most flagrant. Sir Benjamin Baker found 
from experiments he had conducted, that the range of 
this ‘‘ constant "for both masonry and mortar extended 
from one to five. So far as sound and skilful workman- 
ship is necessary to the safety and stability of a dam of 
masonry, it may be considered, at least in this country, 
superfluous to enter upon the subject. But there are 
other agents at work which cannot be relied upon with 
equal certainty. Take the question of temperature, 
which is assumed to be similar to the modulus, also 
uniform, but which is in reality always changing, and 
attended by a consequent expansion and contraction of 
the materials in the walls. A large proportion of the 
mass of the whole structure—that is the mortar—changes 
its constitution atomatically and chemically during the 
actual construction, and possibly during the subsequent 
life of the dam. No doubt some diversity exists in the 
quality of the stone used, even when it is quarried from 
the same site, and if it should, as occasionally happens, 
be taken from two or more separate quarries, the difference 
may become very great, although perhaps this element of 
uncertainty yields in importance to the one previously 
alluded to. The joint result of all these disturbing causes 
must be the setting up of stresses, more or less severe, in 
the interior of the wall of the dam, a result which is both 
recognised and accepted by practical engineers. A like 
conclusion holds good for all large masses, even when 
consisting of a single homogeneous substance. 

It is generally admitted that the modern form: of high 
masonry dams, as evolved by the French engineers and 
Rankine, is far superior to the old or trapezoidal type. 
With the same margin of stress, the latter form required 
twice the quantity of material, which is probably the 
reason some of them have stood very well. Nevertheless, 
the necessity for employing a section of minimum area 
and of correct form is obvious, and not only on the score 
of economy, but of security also. A mass of masonry 
built in the wrong place in a dam is equally productive of 
disastrous consequences, a3 would be a large quantity of 
material erroneously located in the design of a bridge, 
roof, or any engineering structure. In fact, many 
instances have occurred in which dams designed upon the 
old principle have completely collapsed. As they 
were: most of them of the trapezoidal form, the 
failure could not be traced to an_ insufficiency 
of material, but was unquestionably due to an 
irregular and faulty distribution of it. A good 
deal of discussion and comment has been given rise to 
by the assertion that the so-called ‘‘ Rankine’s section ” 
of a dam is wasteful of material. Taking into considera- 
tion the pros. and cons. on the question, which include 
the opinions of some of our most eminent engineers, we 
are disposed to think that the statement is not entirely 
without foundation. We do not endorse the statement 
which has been made, that in adopting ‘ Rankine’s 
section” the redundancy of the cross sectional area 
reaches the exorbitant proportion of 43 per cent., because 
the assertion is incorrect, although at the same time, 
curiously enough, it is in one sense true. This apparent 
paradox needs some explanation. It is true that by 
applying.the section in question to 2 dam of moderate 
height, the excess of material would in the upper 
portion be fairly represented by that percentage; but 
Rankine not only never intended that his section should 
be of universal application to any height of dam, but 
expressly stated so. He, in fact, pointed out that the 
section was not suitable for dams of less than a certain 
height, and demonstrated the correct method for making 
a corresponding reduction in the section. So far so good, 
but it does not appear to be controverted, that even in 
adapting his section to high dams, for which it was 
originally intended, there does result a certain waste of 
material, although not to any extent approaching the 
amount erroneously attributed to it when employed on a 
small scale, 

Taking the modern form as the standard or type of 





section and profile, a similar allegation has been lodged 


against the great Vrynwy dam, the proportions of which 
have been described as ‘‘ extravagant.” This brings ug 
toa tangible and practical example concerning which 
there is something to be said, as the structure is one of 
great interest and importance, apart from its magnitude 
and general dimensions. This dam is a high one, and the 
first built at least in England to fulfil the duties of a 
weir, and the rendering unnecessary the construction of 
a separate and expensive overflow. The throwing of this 
double duty ona dam necessitated the employment of 
additional material on the down stream face, and thus 
entails a corresponding departure from the orthodox 
profile. Granting, for the sake of argument, that the 
modern form is the more economical, it does not follow 
that a somewhat differently proportioned and contoured 
section may not have equal stability. and afford equal 
security against accidents. While due regard should be 
had to economy in the design and construction of all 
engineering undertakings, yet, in consideration of the 
enormous interests involved in the safety of a structure 
like the Vrynwy dam, there are some questions which 
should always take precedence over all others. 

So much attention—we admit, very properly—is be- 
stowed upon the height of a dam, that the length of it— 
or, what is of greater importance, the length of the 
maximum section—is almost sometimes neglected. This 
length depends almost altogether upon the physical con. 
figuration of the cross section of the valley or ravine 
traversed by the dam. Where the valley narrows toa 
mere gorge or pass, a certain amount of support is 
derived from the horizontal abutment or sides. This 
assistance is not available in those instances where the 
width of the valley is such as to afford no lateral sup- 
port to the wings of the dam. Such is the case with the 
Vyrnwy dam, which has a maximum section extending 
over a length of €00ft. It is obvious that the section 
which might prove the best for a dam designed to traverse 
a narrow gorge would unquestionably require some 
modification to render it equally suitable for another 
example which crossed a wide valley. Apart from all 
theoretical considerations, it must be admitted that the 
life of a dam is wholly dependent upon a purely practical 
detail—that is, its staunchness. If the water be permitted 
to find any other egress than that provided by the by. 
wash, its irresistibility will speedily assert itself, and if 
precautions are not taken to check it, the failure of the 
structure is imminent. 
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IRISH RAILWAY WORKING. 


Aparr from the light railways—some of which give 
distinctly unfavourable results—the railways of Ireland seem 
to be more generally prosperous, now that they have drifted 
into a few large companies. The report of one of the most 
important will furnish some figures that show one of the 
reasons for that increased prosperity. It owns 483 miles of 
line, and it works about 35 more, so that the system is for 
the sister island one that is extensive, stretching from 
Belfast to Dublin, and from Dundalk to the Atlantic at 
Bundoran. In the past half-year its expenditure on capital 
was only £17,369—of which about £7512 was the sum spent 
on the lines and works open for traffic; on the Ardee branch 
—a small line in course of construction-—about £1947 was 
expended ; and the balance of £7879 was spent on rolling 
stock, so that fora line of the extent we have named the 
capital expenditure was very small. In the current half-year 
an expenditure of £21,000 on that account is expected—of 
which about £10,000 is to be on the Ardee branch, and the 
remainder on the lines open for traffic and on additional 
rolling stock. The Galtal cenit on capital account is 
one of the reasons for the good return that the capital 
receives, combined as it is with a low ratio of working 
expenses and an increasing traffic. In the past half-year the 
total receipts were £405,081, and the expenditure claimed 
£189,517 out of this—a proportion that is considerably below 
that of English railways of a similar size. The increase in 
the traffic seems to be constant, and to be spread over the 
various branches of traffic, whilst theexpenditure grows much 
less rapidly. It is worthy of note, too, that the company has 
accumulated a reserve fund of some moment—about £24,000, 
to which in good years it adds, and thus any extraordinary 
expenses may be to some extent met therefrom, and the 
dividend thus equalised. The Irish railway companies are 
taking steps to cultivate passenger, and especially the tourist, 
traffic, amongst other ways by pon pgaone So interest in hotels 
that are suitable. The company we have named has an 
interest in one associated hotel company, and this company 
has just added a large hotel at Warrenpoint in which it 
takes a considerable pecuniary interest. It is in this way 
that most of the great Irish railways are opening out portions 
of Ireland more and more for passenger traffic, whilst they 
are doing their utmost to build up the general trades on 
which they depend, and the result is one that for the past 
year must be gratifying to capitalists who are interested 
therein. 


REDUCING COSTS OF PRODUCTION, 


Every day the question of reducing costs of production in 
the engineering, the iron and steel, and other metalliferous 
industries becomes increasingly pressing. Foreign compe- 
tition is growing at such a pace that the necessity on the 
part of manufacturers for taking this course is urgently ap- 
parent. It is much debated just now in iron trade circles 
whether relief from the depression of prices is to be found in 
the pursuit with accelerated energy and determination of the 
policy of reduction of cost, or in the creation of new asso- 
ciations among sellers aiming at the control of market 
rates. The revived interest has arisen out of sugges- 
tions for the formation of new combinations in the Mid- 
England iron trade in particular. The two camps of 
disputants are fairly divided numerically, and their argu- 
ments are engaging the attention of a far wider circle 
than those immediately concerned. The main difficulty 
which threatens the success of artificial restrictions by 
English ironmasters is held to be the advancing strides 
which are being made by Germany, Belgium, America, and 
some other countries in ironand steel manufacture, and theex- 
ceedingly low cost at which these nations are now producing. 
It is stated that Belgian bar iron is being sold at not much 
over £4 per ton, delivered at Antwerp ; that sheets of 20 w. g. 
the Belgians are supplying at £5 17s. 6d. per ton, f.o.b.; and 
that. in the United States steel billets are being cold at 
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r cent, under English cost price, and that pig iron is 
roportionately cheap. Further, Belgium and Germany sent 
out last year 50 per cent. more steel than we did; and though 
British iron apparently commands a larger sale in India than 
foreign iron, there is reason to believe that a good deal of the 
jatter product, shipped from British ports, is included in the 
British total. The only permanent result of advancing prices 
in our own country ahead of demand must be to encourage 
this foreign competition, and to furnish the Continental 
and American iron and steelmasters and other manu- 
facturers with opportunities of getting into Hnglish 
markets at home and abroad, which now they do not possess. 
The temporary advantage of higher rates at home will be 
dearly bought if the foreigners are let in. 


INDIAN RAILWAY EXTENSION, 


Tun importance of the correspondence between Mr. Henry 
Fowler, Secretary of State for India, and Sir James Kitson, 
M.P., the well-known engineer of Leeds, will assuredly not be 
appreciated by any who give it only casual attention. What 
it means is that the Government of India have decided to 
expend in the three years ending 31st of March, 1897, upon 
railway progress in India a sum equivalent to £10,000,000. 
The chief point is that the Government have evidently been 
moved by the vigorous expression of opinion throughout the 
country to do more than they had originally intended, but 
much less than they have been doing in the past. For in the 
debate in the House of Commons in August the official 
estimate for 1894-5 was put at a figure which is below 
three millions, whereas now we have a three years’ proposal in 
which the average yearly outlay is considerably above that 
amount. The amounts mentioned may appear on the 
face of them considerable, but they are, as we have said, 
smaller than heretofore, and very small compared with the 
average annual expenditure of £20,000,000, which for the past 
five years has been the rate of outlay upon new works and 
improvements on the railwaysof England. Considering that 
in the Indian empire we control the destinies of nearly one-fifth 
of the estimated population of the globe, it will be seen that 
there is plenty of room for further extending the 18,345 miles of 
lines which represented the aggregate railway mileage of India 
at the beginning of last year. Mr. l’owler’s assertion this week, 
that he attaches the greatest importance to the extension and 
development of the railway system in India, will be entirely 
credited by those who know him best. On behalf of the 
home engineering and iror and steel trades, our readers will 
join hands in the hope which he further expresses that, ‘“ by 
the joint action of the State and of private companies, the 
people of India will be promptly supplied with those means of 
rapid and cheap transport the necessity for which is so 
apparent,” 


THE RIVER TYNE, 


In spite of the serious depression of trade during the last 
fifteen months, the report of the Tyne Commission shows 
that there was a greater shipment of coal from the New- 
castle port last year than in any previous year, the export 
tonnage of coal and coke being nearly 11 per cent. in excess 
of that of 1894. It is to be feared that the fuel trade has 
succeeded better than other industries, thus it is a pain- 
fully evident fact that the once flourishing chemical market 
of the North is inrapid decline. It appears that the Commis- 
sioners are obliged by taxation to exact rather heavy dues, if 
they are to progress at the rate they have so far maintained. 
The point, however, has been raised whether it were not 
better to proceed with improvement less rapidly, and to 
attempt a reanimation of trade by the reduction of dues. 
The coal trade for the first month of the current year shows 
a very considerable diminution, compared with the same 
period of last year, and when it is borne in mind that, other 
things being equal, no greater sum than one farthing in 
the price per ton is sufficient to influence the coal market to 
a considerable degree, it would seem that the Commission 
would be well advised in doing their utmost to compass the 
proposed reduction. 








LITERATURE. 


Steam and the Marine Steam Engine. By JonHn Yuo, Fleet 
Engineer, R.N., &c. London: Macmillan and Co. 1894. 
Tuis is a thin large octavo volume of 196 pages, very well 
printed on excellent paper. We learn from the preface 
that it has been prepared from the author's lecture notes, 
embodying a considerable part of the course of instruc- 
tion for executive officers at the Royal Naval College. 
Thus, then, it is intended for naval officers, and for 
students of engineering in the earlier part of their train- 
ing. We may say without further premise that it is in a 
great many ways the best elementary treatise on the 
marine engine and boiler ever written, and this desirable 
result has been obtained by very simple means. Mr. 
Yeo has stuck strictly to business. He confines himself 
to practice. He indulges scarcely at all in theory, and 
the only weak points in the book are concerned with 
theory. Now a great many elementary books on the 
steam engine have been written, but hitherto the writers 
have manifested no special knowledge of the steam 
engine as it exists in every-day life. Thus, for example, 
they tell their readers that a piston is a “ disc packed at 
the edges soas to move steam-tight in a cylinder,” but they 
give the student no notion of how a piston is really made. 
That, we are to understand, is a matter of detail, and 
detail is to be avoided in a rudimentary or elementary 
book. The drawings supplied, again, for the most part 
illustrate nothing in heaven above or earth beneath. 
They are sketches elaborated out of the author’s internal 
consciousness. This is not Mr. Yeo’s method at all. He 
very reasonably has concluded that, if a steam engine or 
a boiler has to be described, he may as well deal with the 
real thing. One result of this principle is that the book 
before us contains a most admirable set of engravings. 
They are, with one or two exceptions, quite new. Not 
one of the old familiar pictures is to be found. Mr. 
Yeo expresses his thanks to Mr. C. W. J. Bearblock, 
R.N., for much kind assistance, especially in regard to 
drawings. We do not know who is responsible for those 
on pages 61, 62, and 65, and for Figs. 50 and 68, to name 
a few, but we do not hesitate to say that they are the 
best ever published in a treatise on the steam engine 
since copper plates have been abandoned. T'igs. 37, 38, 
and 89 show how a modern marine-engine piston really 








is made; but we are sorry to see that the end of the 
piston-rod cone terminates in a sharp shoulder, on which 
the piston bears. This shoulder is equivalent in its 
effects to a chisel nick in a steel bar. It is only a ques- 
tion of time when the rod will break, and the adoption of 
this method of securing pistons on the rods has, we 
believe, already been attended with disastrous results in 
certain ships of war. It is, however, in favour with the 
Admiralty, although engineers outside Whitehall will 
have none of it. 

Mr. Yeo begins with boilers, and goes straight on 
through his subject. He obviously knows what he wants 
to talk about, and knows how to talk about it as well. 
No words are wasted; the English is simple, lucid, and 
sufficient. Any young engineer, even though he had 
never seen an engine in a ship of war, could not 
rise from a perusal of the book without forming a very 
excellent notion indeed not only of how naval machinery 
is constructed, but how it is worked. We have said, 
however, that Mr. Yeo’s theory is not quite sound. As 
an example we may cite the statement on page 136, that 
while large expansion is necessary for securing economy, 
only a very limited amount of it ought to be given 
in any one cylinder. This is based on a theory 


now exploded, that the smaller the range of 
temperature in each cylinder, the less the initial 
condensation. It has been abundantly proved in 


practice that the initial condensation is enormous in 
the triple-expansion engine ; that it is probably greater as 
a whole in such engines than it is in either compound or 
simple engines, because the weight of metal passed over per 
revolution is greater; and that engines in which the 
intermediate cylinder has been suppressed give results at 
least comparable in economy with the best that the triple 
system can give. On these points Mr. Yeo is a little out 
of date, but he no doubt sins in very goodcompany. The 
latter portion of the book, we should have said, deals 
with the use of the engine and boiler, and we have a 
chapter on ‘‘expansive working in practice.” It need 
scarcely be said that this subject bristles with contro- 
versial points, and Mr. Yeo has not omitted many of 
these. Thus, for example, having explained very clearly 
why it is that by altering the action of the valve so as to 
augment receiver pressures, more power is transferred 
from one cylinder to another, he goes on to deal with 
“drop,” and he gives a combined diagram showing the 
gap due to drop, which he sets down as loss. Now this 
system of combining diagrams is faulty from beginning 
to end, and its use has been entirely abandoned, as is well 
known, by very eminent authorities. Drop does represent 
a loss, but it is not a loss that can be deduced from the 
gap in a combined diagram. Mr. Yeo overlooks the fact 
that the steam in falling suddenly, as it were, from a 
higher to a lower pressure, does no work, it retains its 
energy, and the loss is due simply to the circumstance 
that the drop gives us a larger volume of lower pressure 
steam, which can be expanded to less advantage than a 
smaller volume of higher pressure steam. It is fair to 
Mr. Yeo to add that we say this, perfectly well-knowing 
that some of our readers will agree with him and not 
with us ; but we do not think that any one who has studied 
the subject can accept Mr. Yeo’s statement on page, 151, 
that ‘‘ If the theoretical expansion curve be continued up 
to the height corresponding with the boiler pressure, 
the loss of work due to fall of pressure from boiler to 
high-pressure cylinder will also be included.” As the 
steam does no work in falling in- pressure, the fall does 
not represent a loss which can be estimated from the 
diagram. It is possible, however, that Mr. Yeo means 
loss of power instead of loss of work. Power and 
work are often confounded, although they are very 
different things. 

The latter portion of the book deals with condensers, 
feed-water providers, and the screw propeller. There 
is nothing in all this that demands special criticism. 
We can and do recommend Mr. Yeo’s book to all 
engineers, young or old, who want to obtain some 
general information about the marine engine as it is in 
the Navy. 


History of the Tower Bridge ; and of other Bridges over the 
Thames built by the Corporation of London, including an 
Account of the Bridge House Trust from the Twelfth Century, 
based on the Records of the Bridge House Estates Committee. 
By Cuartes WELCH, F.S.A., Librarian to the Corporation 
of London, with a Description of the Tower Bridge by 
J. Wo_re Barry, C.B., M.Inst.C E , and an Introduction 
by the Rev. Canon Benuam, B.D., F.S.A. Produced under 
the direction of the Bridge House Estates Committee. 
London: Smith, Elder, and Co. 1894. 


Tuat the Corporation of London, and especially the Bridge 
House Committee, should feel pride in the successful com- 
pletion of so magnificent an undertaking as the Tower 
Bridge, is only right and natural. That these bodies should 
see fit to show the world what has been done by the City 
for public good in this and other cases, is not only to be 
expected, but is to be desired in these days when a 
general assault on civic institutions is forecasted. Canon 
Benham’s introduction to the work before us is a cata- 
logue of useful work done by the City, and will repay 
perusal. If we summarise the moneys whith have 
been expended by the Corporation for public improve- 
ments, and for charitable and national purposes 
since the year 1760, in which Blackfriars Bridge was 
built, we have the following figures:—On public 
improvements, such as bridges, roads, markets, and 
sanitation, £10,.523,350; on open spaces acquired and 
freed, £341,522; dwellings for the labouring poor, 
£105,806 ; charitable purposes, such as asylums, alms- 
houses, churches, hospitals, &c., £925,018; public pur- 
poses, £154,108 ; making a total of £12,049,804. When 
we remember that all this work, eminently satisfactory 
in the main, has been accomplished without pressure 
upon the public, without calling forth the complaints of 
ratepayers, we think that there is matter for congratula- 
tion. 





The introduction is followed by the history of London 
Bridge, and the Bridge House Trust from the earliest 
date. It is anything but dry reading, and upon the 
whole it may be said to be the most complete treatment 
of this subject that we possess. It is a pity that we have 
not been supplied with exact references to the authori- 
ties used. If historians would only remember that in 
this critical age students are not disposed to take state- 
ments for granted, however fewotien ° the writer, and 
that they prefer to have chapter and verse for everything, 
what an amount of time would be saved. For example, 
if Mr. Welch had referred us to his authority for the 
statement on page 73, that the priests of the chapel upon 
the Bridge were ‘‘ unjustly and maliciously suspended,” 
we might have been enabled to follow up an interesting 
inquiry into the manner in which the chapel came to be 
founded. The history of private or quasi-private chapels 
in the middle ages is somewhat obscure, particularly as 
to the jurisdiction of the ordinary. When chantries 
were founded, as appears afterwards to have been the 
case in this particular instance, and they were regularly 
endowed, the ground is somewhat cleared. The earliest 
history of this chapel is not so fully stated as we could 
have wished. We should have been glad to be told what 
steps were taken preliminary to the building; whether 
any and what licence of Crown or Bishop was obtained, 
and so forth. We have not space, and perhaps it 
is not our function, to dwell at any length on matters of 
history, but before we leave them we would suggest that 
Mr. Welch has assigned too early a date to the binding 
of the Bridge House accounts, a plate of which is given 
on page 46. It could scarcely be of “‘ early 16th cen- 
tury” work, seeing that the Royal Arms impressed upon 
it bear the arms of Scotland and Ireland quartered with 
those of England and France quarterly. This was the 
coat introduced by the Stuarts. On page 67 the author 
interprets “‘ pokkes” as pots. Surely the word means 
pockets or bags ? 

The Chapter on the Tower Bridge by Mr. Barry is, it 
is scarcely necessary to state, clear and interesting, but 
it is rather slight and short. In fact, it cannot pretend 
to be exhaustive from an engineer’s point of view, and is 
limited in illustration of technical details. We miss 
some of the illustrations of earlier schemes, all of which 
have appeared in our pages. The frontispiece to the 
book is a reproduction of a drawing by Mr. W. L. Wyllie, 
A.R.A. It is excellent, and is taken from nearly -the 
same point of view as the large plate which we published 
from a drawing by Mr. C. W. Wyllie, which it very much 
resembles in spirit and treatment. ’ 

The book is admirably printed, and isa credit to the 
Bridge House Estates Committee. 


Mechanics and Dynamics: An elementary Text Book, 
Theoretical and Practical, for Colleges and Schools. By 
R. T. GuazEBROOK, M.A., F.R.S. University Press, Cam- 
bridge. 1895. 


Tuis is one of the Cambridge Natural Science Manuals, 
Physical Series. The name of the author is a sufficient 
guarantee of excellence, The work is intended for class 
room work, the students using apparatus or models to 
make the facts of mechanics and dynamics intelligible. 
The treatment of the subject is in the main not essentially 
different from that adopted by Tait and other authors. 
Mr. Glazebrook uses both the C.G.S. and the ordinary 
English system of notation. The foot-pound and the 
dyne both find a place in his pages. To the engineer 
the utility of books of this kind is very limited, but they 
possess considerable value in opening the mind of the 
student and teaching him how to think. There are 
certain features in Mr. Glazebrook’s method of handling 
his subject which we cannot pass over without mention. 

It daily becomes more evident that the metaphysical 
aspect of dynamics is gradually occupying that prominence 
which it deserves. The writings of such men as Stallo, 
Mach, and several others, show how terribly difficult it 
is to frame satisfactory definitions, or to avoid glaring 
contradictions. Thus we all know what motion means. 
When we attempt to define it language fails us. Mr. 
Glazebrook uses several definitions: ‘‘ Motion is change 
of position,” ‘A body is said to move when it is in 
different positions at different times.” But this is not 
all. The mind will ask, Is there such a thing as absolute 
motion? Mr. Glazebrook tells us that, “‘ the only motion 
with which alone we can deal is relative motion.” Similar 
difficulties meet us at every turn as we attempt to under- 
stand and define what takes place around us. The very 
foundations of mechanics are unsettled and shadowy ; 
and so, after all, the most, and at the same time the 
best, we can do is to treat all these matters empirically. 
This Mr. Glazebrook does very largely in the first part of 
his book, the practical part of it, that which deals with 
swinging balls, and falling weights, and Attwood’s 
machine, and Hicks’ ballistic balance. But further on 
the metaphysical aspect of his subject presses on him. 
Itis too powerful for him, and we find him making admis- 
sions of the highest importance, especially in Chapter 
VIII., which is devoted to a consideration of Newton’s 
third law. It has long been patent to those who 
approach the subject with an open mind that if Newton’s 
third law be true, what we know as force cannot be 
the cause of motion. This view has been so persistently 
urged in our columns that it has become impossible, we 
suppose, to overlook it; and so for some time back 
writers on dynamics have ceased to define force as a 
cause of motion. Tait many years ago defined ‘‘ force as 
rate of change of momentum,” and that definition is 
adopted by Mr. Glazebrook. But it is evident that a 
“rate” cannot possibly be a sensation. Now, our idea 
of force is derived entirely from physical sensation. We 
have once more the metaphysical muddle, and Tait’s 
definition is in no sort of way satisfactory to the boy 
who when he finds a door stick uses force to pull it 
open. Mr. Glazebrook, however, goes not only further 
than Tait, but further than any other writer on dynamics 
with whom we are acquainted. The following passage is 
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a very remarkable utterance. It occurs at the beginning 


of Chapter VII.:— 

We do not need for the purpose of Mechanics to discuss the 
question whether there is some cause external to a moving body 
which acts upon it and makes it move. We can leave the ques- 
tion of efficient causes out of sight. We can observe the velocity 
and the acceleration of moving bodies. We find in many cases 
that the product of the mass and the acceleration does not depend 
on the motion of the body, but is either constant or depends on 
its position relative to surrounding bodies. This, it is true, lends 
plausibility to the idea that this quantity—the impressed force it 
has been called—is something external to the body, efficient in 
making it move. Thus, the phrase the forces “‘ acting on the 
body,” ‘‘the forces producing motion,” and the like, are in common 
use. We have, however, no right to say that force produces motion, 
or that force ac/s on a body, if we attach to the words produce 
and act their ordinary meaning, implying the existence of some 
agent or cause to which motion can be assigned, and define force 
as above [i.e., as rate of change of momentum]. At the same time 
we may conveniently use the phrase, ‘‘the forces acting on a 
particle,” and the like, if we do it in a sense limited by our own 
definition. All that we mean by the statement that a force is acting 
on a body is that the momentum of that body is changing. 

The italics are Mr. Glazebrook’s. Not only does he 
abandon the idea that force is a cause of motion, but he 
dismisses force itself as understood by every English man, 
woman, and child who uses the word. It would occupy 
far more space than we can devote to such a subject to 
consider what the proposition in italics above involves. 
It certainly gets over the difficulty presented by the third 
law at one stroke. Nor have we space to do more than 
say that Professor Glazebrook’s treatment of the third 
law is in many respects wholly superficial. Thus the 
decrepit old illustration about the recoil of a gun, which 
has no more to do with the “ inwardness”’ of the third 
law than it has with the manufacture of cream cheese, is 
once more made to do service. If a body A pushes a 
body B to the right with as much energy as the body B 
pushes A to the left, using the word “push” in the 
normal sense of effort or force, then it is clear that no 
motion in either direction can take place. But until the 
other day we were toid that motion did take place under 
this very condition. The quarrel we have with Mr. Glaze- 
brook is not that he has expunged ‘‘ force,” but that he 
has not consistently dealt all through with the third law, 
on what is a very rational basis. 

The book is pleasantly free from ponderous formule. 
Students seldom trouble their heads about metaphysics, 
and this is essentially a student’s book. We have to read 
between the lines to discover the weak places ; but these 
weak places seem to be inherent in all books on dynamics. 
At least, that is the opinion of Mach and many other 
deep thinkers, and more or less recent writers. 


BOOKS RECEIVED. 

Petroleum: Its History, Origin, Occurrence, Production, Physical 
and Chemical Constitution, Technology, Examination, and U’ses, 
together with the Occurrence and Uses of Natural Gas. Edited 
chiefly from the German of Professor Hans Hoefer and Dr. Alex- 
ander Veith, by William T. Brannt. Illustrated by three plates 
and 284 engravings. Philadelphia: Henry Carey Baird and Co, 
Lendon : Sampson Low, Marston, and Co., Limited. 1895. 

The Export Merchant Shippers’ Directory for 1895, Thirtieth year 
of publication. Price i5s, London: Dean and Son.—This is a 
very useful and at the same time handy volume. It contains 
100 pages more than its predecessor for 1894, and has obviously 
entailed - labour and care in its production. It contains 
complete lists of export shippers, with copious indexes to places of 
shipment and classes of goods shipped, and a directory of export 
and shipping manufacturers. 

The ‘‘ Shipping World” Year Book. A Desk Manual in Trade, 
Commerce, and Navigation. Edited by Evan Rowland Jones, M.P. 
1895. London: Printed and published at the ‘‘Shipping World ” 
Office, 1895,—This is the ninth issue of a very useful publication. 
It contains the tariffs of all nations, and of the Colonies, revised up 
to 15th December last. There is also a complete port and harbour 
directory of the British Isles, also a directory of all the principal 
ports of the world, with particulars of accommodation charges, 
tides, trades, &c. The volume contains a vast amount of other 
useful information, including a digest of the new Merchant Ship- 
ping Act of 1894. 

Annual Report of the Board of Regents of the Smithsonian Institu- 
tion, showing the Operations, Expenditures, and Condition of the Insti- 
tution for the year ending June 30th, 1892. Report of the U.S. 
National Museum. Washington: Government Printing Office. 
1893.—An important part of this volume relates to scientific taxi- 
dermy for museums, by Dr, R. W. Shufeldt, a part which is 
beautifully illustrated and will prove interesting not only to taxi- 
dermists but to naturalists. A considerable portion is devoted to 
a series of essays on the relation of biology to geological investiga- 
tion, by Mr. C, A. White, and an interesting chapter is given on 
Japanese wood-cutting and woodcut printing. 

Treatise on the Law Relating to the Validity of Contracts in 
Restraint of Trade. By William Arnold Jolly, B.A. (Oxon), of 
Lincoln’s-inn, Barrister-at-Law. London: Effingham Wilson. 
1895, Price 1s.—In this little book of less than sixty pages Mr. 
Jolly has given a clear and succinct statement of the law as it 
stands now in the light thrown upon it by some recent decisions, 
particularly the well-known case of the Maxim-Nordenfelt Co. », 
Nordenfelt, which went to the House of Lords. The principles 
under discussion affect not only contracts between individuals, but 
the relations of trade associations, whether of workmen or masters, 
and they are so considered in Mr. Jolly’s essay. It may be read with 
advantage by laymen, and itis not too much tosay that the lawyer 
will find in its pages a convenient repertory of the authorities, 

The Complete Practical Machinist, Embracing lathe work, vice 
work, drills and drilling, taps and dies, hardening and tempering, 
the making and use of tools, tool grinding, marking-out work. 
machine tools, &c. By Joshua Rose, M.E. [Illustrated by 395 
engravings. Philadelphia: Henry Carey, Baird, andCo. London: 
Sampson Low, Marston, and Co., Ld., 1895.—This is the nineteenth 
edition of one of the best books published on cutting tools for lathes 
and planing machines, how to shape them, why the forms used are 
given them, and how to use them. There is no doubt that a young 
fellow going into the turnery and machine shops of a works can 
gain a good many hints from a perusal of this book, hints which 
will enable him to arrive at a certain degree of proficiency some- 
what quicker than by his own observation alone. Screw-cutting 
questions are explained, but not at tedious length, and in the end 
of the book amongst the new additions is a description of the 
Norton lathe, with which a tremendous lot of the old trouble of 
change of wheels is avoided. This lathe, which it may be men- 
tioned is being supplied in this country by Messrs. Churchill, of 
Short-street, Finsbury, will cut any thread from 14 threads per 
inch to 80 threads to the inch, with but two changes, half of this 
great range being obtained by simply moving a handle according to 
an index plate. It is an arrangement which saves a great deal of 
trouble and, therefore, of time. Part of the book deals with 
setting out work for machining, and describes some new machine 
tools of merit. 





McDOUGALL’S OIL EXTRACTOR AND 
SEPARATOR. 


Tue extraction of oil from feed-water on its way from the 
feed pump to boilers working under modern high pressures 


has become as necessary as the heating of the feed-water, | 


and various methods of extraction have been brought out, 
including separation by gravity and by filtration. The sepa- 
rator we now illustrate depends for its action upon the pro- 
vision of suitable enlargement of the feed-pipe area, and of 
metallic surfaces, so 
that quiescent places 
are obtained in which 
the water after a circu- 
itous path of entrance 
is enabled to give up the 
oil, which, under these 
circumstances, is liber- 
ated, and being liberated 
is passed off towards a 
more confined area with 
large surfaces. Most of 
the oil is directly led 
away as oil, but the 
surfaces provided also 
effect a mechanical 
separation. Water 
from the condenser 
being pumped through 
the vessel, is, in its 
passage from the inlet 
to the outlet branches, 
compelled by the two 
series of partitions, 


——___ 


land Railway Company have mutually agreed to withdraw 
the respective proposals by which the former company 
| sought to gain access to Fort William from Inverness 
| and the latter company sought to reach Inverness from Fort 
| William. 
Both routes, it will be remembered, took a nearly similar 
| course—viz., along the southern shore of Loch Lochy ang 
| along the northern shore of Loch Ness, crossing and re. 
| crossing the Caledonian Canal. The Highland extension had 
a total length of about sixty-six miler, the consulting 





























shown in Fig. 1, to 
assume & wavy course, 
the current being now 
bent upwards and down- 
wards. By this tortuous 
course the oil is given 
freedom to separate, and 

on account of its lighter 
specific gravity rises in 
globules through the | 
water and up the sides | § 
of the upper partitions 
into the apex or top 
chamber. The heavier 
substances, such 
metallic oxides, 

&ec., are 

between 

partitions . 
charged by means of the cocks, as shown in the illustration, 
Figs. 2 and 3, without stopping the apparatus. If these 
blow-off cocks are not provided, a suitable cover and gun 
metal plugs are fixed, so that the compartments may be 
cleaned when the apparatus is not working. When starting 
the extractor to work the small tap A, Fig. 4, on the top is 
opened, so as to allow the air to escape, and the water to fill 
the apparatus. When the apparatus has been at work a 
short time the tap A is left partly open, so as to drip con- 
tinuously—partly water and partly oil—into a tubor any other 
convenient vessel provided with two taps at the bottom, as 
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McDOUGALL'S OIL EXTRACTOR® 


shown in Fig. 4. The tap C 
about half the flow of the ta 


should be opened, so as to allow 
A. The water thus liberated from 


the tub is carried back to the hot well or other convenient | 


place. By this process oil will gradually accumulate in the 
tub or vessel, and is drawn off when required. The extractor 
can be cleaned at any time when the pump is stopped by 


unbolting the top chamber and bottom cover plate, and | 
scraping out the sediment with a small hand rake, and rinsing | 


the apparatus with hot water by means of a hose pipe. 


There are no moving parts and no filtering materials used. | 


The extractors are made by Messrs. W. B. Haugh and Co., 
Globe Ironworks, Oldham, by whom the whole of the 
McDougall steam-saving appliances are now made. 








SCOTCH RAILWAY SCHEMES. 


In dealing in our issue of Dec. 14, 1894, with Scotch 
Private Bill legislation for 1894-5, we alluded to the great 


railway fight pending in the North, and laid before our | 


readers some succinct account of the rival schemes which 
promised to make the session a memorable one in the annals 
of committee-room struggles. 

Since our remarks were penned a great change has come 
over the aspect of affairs, for the past few days has witnessed 
the abandonment and withdrawal of the three most 
prominent schemes alluded to in Tur ENGINEER of 
Dec. 14, 1894—the Ballachulish, Fort William, and Banavie 
Extension, which was promoted by the Callander and Oban 
Railway Company. A subsidiary line of the Caledonian Rail- 
way Company, and which followed the coastline from Connell 
Ferry to Oban, a distance of forty miles,and crossed three 
arms of the sea, viz., Lochs Etive, Creran, and Leven, and 
was engineered by Mr. Wolfe Barry, C.B., has been abandoned, 
whilst the Highland Railway Company and the West High- 
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Figs. 1 to 3-McDOUGALL’S OIL EXTRACTOR AND SEPARATOR 


engineer being Sir John Fowler, Bart., and the engineer Mr. 
Murdoch Patterson. The West Highland extension was 
sixty-two miles long, Messrs. Formans and McCall, of 
Glasgow, being the engineers. 

The experiences of the present severe weather on the new 
West Highland line, connecting Helensburgh with Fort 
William, have been anything but pleasant, and the cost 
entailed in digging trains out of the snow has been very 
great, and certainly not of a nature to encourage promoters 
to carry through additional Highland railways ; whilst all the 
companies interested in the proposed extensions are already 
committed to heavy capital expenditures, and are sufiering 
from the dulness of trade. Taking all these circumstances 
into account, the decisions to avoid open warfare, involving 
heavy Parliamentary expenditure and much capital outlay in 
the event of success, cannot be regarded as otherwise than 
judicious in the interests of the respective shareholders of the 
companies involved. 








THE InstituTION OF Civil ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—The fourth general meeting of 
| the session 1894-5 was held in the Durham College of Science, 
Newcastle-on-Tyne, on Wednesday, 13th inst., Mr. J. B, Baterden, 
vice-president, in the chair, when Mr. G. S. W. Rogers read a 
paper on ‘‘ Sewage Purification.” The author—after speaking of 
the ‘ee | methods of purification, namely, by chemical treat- 
ment, broad irrigation, and the discharge into tidal bodies of 
water—states that, taking into ideration all el ts of the 
| problem, intermittent filtration seems to be the most simple and 
practical method of purifying sewage if properly carried out. He 
| then gives a brief description of intermittent filtration, and of the 
| biological process that takes place when it is efficiently carried out 
and sufficient atration is provided ; also of the regimen to be 
adopted to ensure success, The author emphasises the necessity 
of designing the sewers to convey the sewage to the disposal works 
in a fresh state, before decomposition sets in, and when no nuisance 
will arise from its disposal on to the land. A description and dia- 
gram is given on a Shone’s ejector, and of its utility in conveying 
sewage to suitable land, which is in many cases some distance from 
the heart of the town. After giving a summary of experiments 
carried out by the Massachusetts Board of Health, follows a 
description of a number of diagrams of artificial filters for treating 
the sewage from towns and isolated buildings, giving the quantity 
and kind of material the author considers necessary to ensure 
| perfect purification. An interesting discussion followed, and a 
vote of thanks to the author brought the meeting to a close, 

Navy YARD Suips.—The Washington correspondent to the 
Brooklyn Hagle says :—‘‘ Charles Cramp, the shipbuilder, was at 
the capitol to-day. Speaking of the figures recently furnished to 
Chairman Sayers, of the Appropriations Committee, in regard to 

| the excessive cost of building shies at the Government yards, he 
said :—‘ The greater cost of ships in Navy yards is due not to the 
fault of persons, but toa system. I am really surprised that the 
Raleigh and the Cincinnati did not cost more than they did. The 
disadvantages of shipbuilding at the Brooklyn and other Govern- 
| ment yards are due partly to politics and partly to militarism. 
The element in politics prevents efficient, or at least econo- 
| mical, organisation of the forces of labour, while the element 
| of militarism introduces an infinity of red tape, questions of 
| rank, etiquette, and vexatious formalities which are necessarily 
fatal to manufacturing enterprise, There is a military com- 
| mandant at every navy yard. But the most important person in 
my estimation is the naval constructor. While this naval con- 
| stractor is the most important person, he is still not only sub- 
ordinate to the military commandant, but he is at least only equal 
to other officers representing other bureaus, whose duties and 
responsibilites are far less important than his. The result must be 
a disjointed, disconnected organisation. The constructor, being 
the most important person, has, as a rule, in the past asserted him- 
self. But whatever may be his attitude, he can never practically 
overcome the difficulties. His efforts to do so have always prc- 
duced jealousy, and on one memorable occasion actual conflict. 
When a ship of the navy was launched at the old Philadelphia 
Navy Yard—nearly sixty years ago—a pitched battle occurred 
between Com. Barron ar Naval Constructor Humphreys, growing 
out of the jealousies, in which canes and umbrellas were freely 
used. That was an unusual incident ; but reg «4 illustrated the 
system as it was in early days, and in substance it bas not chan; ed 
much since, though perhaps the manners of individuals have. 
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THE NEW ELSWICK QUICK-FIRE GUN 
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NEW ELSWICK EIGHT-INCH QUICK-FIRE GUN. 


Tu1s piece, which is shown in Figs. 1, 2, and 3, is of wire 


| breech plug. A link attached to a small arm carried by a 
| worm wheel, which revolves on the carrier axis pin, is the 
| means used to give lateral motion to the sliding block. The 





construction, and it is provided with automatic breech | worm, gearing into the worm wheel, is carried by a shaft 
gear. The power is very great. It is fired with cordite | fitted with a hand wheel. The shaft is on the right of 
charges, giving a working muzzle velocity of 2660 foot- | the gun—see Figs. 2 and 3—and the hand wheel is at a con- 
seconds to a projectile weighing 210 1b. In proof the pro- | venient distance in front of the breechscrew. The man who 
jectile was fired with 2830 foot-seconds muzzle velocity. | opens the breech is entirely clear of the men who are engaged 


For armour —— a shot weighing 250 lb. is provided, which 
fired with a battering charge has 2670 foot-seconds, and with 
& full charge 2500 foot-seconds, the energies being 1236 and 
10,830 foot-tons, and the perforations through iron 29:0 and 
27'lin. respectively. As to rate of firing, a former pattern 
which was not fitted with automatic breech gear, fired at sea 
from the Blanco Encalada four rounds in sixty-two seconds, 
the ammunition being supplied from the magazine. 

The length of the gun is 45 calibres. The rifling is of the 
new Elswick pattern, and increases from breech to muzzle, 
the final twist being 1 turn in 33 calibres. The breech 
mechanism is specially designed for rapid loading, but cart- 
ridge cases are not employed, and the obturation is performed 
by a modified de Bange pad. The breech screw is “ coned,” 
being made in two diameters, with the largest diameter in 
rear, and the front portion is tapered. Owing to its form the 
breech plug may swing out directly the threads are dis- 
engaged, thus dispensing with the withdrawal movement 
required with cylindrical plugs. The action is slightly 
modified, however, in this gun, as inorder to withdraw the 
de Bange pad from its seat, itis necessary to move the screw 
a trifle directly tothe rear. The motion is combined with 
that of swinging out in such manner that it appears as one 
movement, 

The screw threads are interrupted in five places—see Fig. 2— 
and the interruptions on the rear portion are checkwise with 
those on the front or tapered portion. The breech screw, there- 
fore, engages with the gun throughout its entire circum- 
ference. The breech plug is borne on a gun-metal carrier, and 
8 block sliding in the carrier carries a pin which engages in 
the rear face of the breech plug, and operates in such a 
manner that if the block is moved laterally it revolves the 


|in loading the gun, and is in such a safe position when 

| the gun fires, that even if holding the hand wheel the recoil 

| will not injure him. 

| Ten continuous turns of the hand wheel are required to 

| open the breech, and this can readily be done in 3°5 seconds. 
The reverse motions for closing the breech occupy an equally 
short interval of time. In addition to the hand gear, the 
breech can be worked by automatic gear. Ifthisisin action, 

| the breech opens whilst the gun is running out, and after 

| loading it is only necessary to pull a line for it to close again. | 

| The change from hand to automatic gear can be effected in 

| about five seconds. Missfires sometimes occur with large 

| guns when the primer is at the rear end of the breech plug 

| and the vent is very long. To obviate this the primer is 

| attached to a “ primer holder,” and is inserted about a foot | 

| into the breech plug, leaving only about 10in. of vent between 

| the primer and the charge. 

The primer holder provides for either percussion or 
| electric firing, and is so arranged that it can be easily in- 
| serted or withdrawn, and the gun cannot be fired unless the 
primer holder is properly placed. It consists of a steel needle 
inclosed by a tube of insulating material ; outside of this is a 
steel tube, which in turn is surrounded by a strong spiral | 
spring, which either keeps the striker in contact with the 
electric tube, or serves to drive it against the percussion tube, 
The entire arrangement is contained in a steel case fitted in 
front with a short quick-motion screw, on which the cap con- 
taining the primer, either percussion or electric, is screwed, 
and is centred immediately in front of the striker. The 
striker can not be brought in contact with the primer during | 
the operation of ae the latter in place, as the primer | 
| holder cannot be withdrawn from the’ gun unless the 





it 
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striker is drawn back and locked well clear of the primer. 

Attached to a carrier is a trigger which may be put in gear 
for percussion firing or thrown out of gear when electric 
firing is used. If in the former position it is only necessary 
to draw the primer holder to the rear to enable it to engage 
with the trigger, or if the gun is being loaded the opening 
and closing of the breech performs this automatically. A 
lanyard may be attached to the trigger and worked from 
either the right or left of the gun. The cradle is made of 
steel, bushed with gun-metal where it comes in contact with 
the gun. There are trunnions on the line about which the 
loaded gun and cradle balance, and special antifriction gear 
is used tw reduce the friction caused by elevating, so that the 
gun can be easily elevated or depressed by one man. The 
recoil press is underneath the cradle, the cylinder being bored 
out of a solid steel forging. A tank in communication with 
the cylinder contains a reserve supply of oil, so that there 
may be no risk of the cylinder becoming partially empty. 
Two running-out springs are placed under the cradle, each 
in sections, so that in case of injury a spare section can 


| readily be inserted. The springs can be removed from the 
| mount in their compressed condition without difficulty. A 


bracket projects from the right side of the cradle, to which 
is fitted the sight, which is on the “ Elswick bar and drum 
pattern.” Two side brackets which support the trunnions of 
the cradle are riveted to a steel platform which forms the 
the upper roller path. On the right side there are brackets 
for the elevating and training hand wheels, which are conve- 
niently placed for a man aligning the sights. 

While the convenience of sighting with the right eye has not 
been neglected, some important advantages have been gained 
by plecing the firer on the right-hand side of the gun. The 
powder hoist is made to deliver the charge on the left side of 
the gun, and it can be served to the loader without being 
passed round the breech screw, which, when open, is on the 
right of the gun. This would be impracticable if the man 
who trains, elevates, and fires the gun were placed in the 
usual position on the left side. 

The training gear of this mount can be worked by one 
man, although the revolving weight amounts to 42 tons; 
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but the mounting is also fitted with electric training gear, on 
a@ most simple design. The man aiming manipulates the 
same wheel, whether training by hand or by electricity ; only 
in the latter case there is no perceptible effort required. If 
the dynamo is not at work and hand training has to be 
resorted to, assistance can be given to the firer by another 
working a wheel on the left, which is coupled up with the 
training gear. The pistol for firing the gun by electricity is 
close to the elevating and training wheels. It is fitted with 
an electric sounder, so that each primer is automatically 
tested, and the firer is kept cool of the condition of the 
firing circuit. Another advantage of placing the firing posi- 
tion on the right side is, that the circuit is entirely on the 
same side of the gun as the hinge for the breech-screw 
carrier, and a short and simple circuit can therefore be 
arranged. 

The mount works on a ring of live rollers, protected from 
hostile fire by being placed at a lower level than the deck, 
and surrounded by a plate. Clips attached to the upper roller 

ath, and hooked under the lower roller path, prevent the 
ront of the mount from rising when the gnn is fired. The 
shield has a thickness of 4in.; but the sides of this shield are 
prolonged to the rear by 1}in. plates, and the whole shield is 
so arranged that it balances about the axis of rotation of gun 
and mount. Special elastic attachments fasten the shield to 
the lower carriage, so that considerable distortion may be 
suffered without injury to the mount. Central loading is 
provided for in the case of the powder charge, but the shot 
are taken from racks placed closeat hand. The powder hoist 
is capable of very rapid working. Two cages travel in it in 
such a manner that as one ascends the other descends. The 
only weight lifted, therefore, is the weight of the charge, 
which is 52 1b. of cordite. By a simpleshunting contrivance the 
cages pass each other in the middle of the hoist, and there is 
only one delivery orifice to the hoist for the two cages, this 
being on the left-hand side of the mount. The cages can be 
hoisted by a quick-working hand-winch, whatever the position 
of the mount. A door is formed at the bottom of the hoist, 
which can be inclined for supporting the cages when the 
charges are inserted. Although the cages incline at the 
bottom of the tube for receiving the charge, and at the top 
for delivering it, they are securely locked in a vertical position 
at all other times. 

The hoist is well protected by armour-plates, which are 

arranged so that certain plates can be removed in case the 
hoists require examination. The cages do not travel in close 
tubes but in frames, which are well clear of the armour- 
plates. Before loading the projectile is placed in a tray pro- 
vided with handles, which can be conveniently lifted by two 
men. The tray serves to protect the breech-screw threads 
and guides, and guides the shot into the gun. A separate 
motion for sponging is rendered unnecessary by combining the 
sponge and rammer : but the sponging is made very eflicient 
by @ sponge head, provided with alternate rings of wool and 
bristles. The function of the former is to contain water, 
while the latter are secured at an angle so as to offer no 
resistance when the shot is being rammed; but which 
endeavour to stand up as the rammer is withdrawn, compress 
the saturated wool, and effectually sponge out the chamber. 
Although the electric-firing system has many advantages, it 
is customary at Elswick to make such arrangements that 
percussion firing can be resorted to if necessary, and the 
—— from one system to the other can be rapidly 
made. 
Should a miss-fire occur, or should the electric sounder fail 
to ring when the gunis in the “ready” position, the spare 
circuit can be instantly connected by pushing a split pin, 
secured to the end of the wire, into a hole into the head of 
the striker; this will put the spare circuit in connection with 
the insulated pin, and cut out the ordinary circuit and 
battery. When the spare circuit is used it is necessary to fire 
with the McEvoy key. 

The Elswick system of breech mechanism.—The breech 
screw ison the principle of the interrupted screw, but the 
forward portion is tapered, the rear portion being cylindrical. 
Two advantages are claimed for this arrangement :—First, 
the working of the breech mechanism is greatly facilitated, 
as the withdrawal and bringing away of the breech plug can 
be done in one motion; and secondly, the coned shape 
enables the screw to distribute the engagement over a much 
greater portion of the transverse section of the gun. The 
breech screw is further arranged so that the threads of the 
coned portion correspond longitudinally with the plain spaces 
of the cylindrical portion and vice versd, thus the strain is 
distributed throughout the entire circumference of the breech 
screw. The breech plug passes on to the central projection 
of the carrier from the front, and is prevented from coming 
off by a bolt, which screws into the breech plug, and has a 
plain end fitting into a groove in the carrier, having the same 
pitch as the threads of the breech screw, and is of sufficient 
length to allow the bolt to be turned for screwing up the 
breech. 

The gear is operated by means of a hand lever, on the 
lower side of the breech plug, which works in a horizontal 
plane. It pivots on the carrier, and is attached by a con- 
necting rod toa sliding block. A pin in the breech plug 
works in a vertical slot in the sliding block, so that a 
horizontal motion of the latter causes the screw to turn. 
The centres about which the gearing works are on their dead 
points when the screw is closed, and it is therefore perfectly 
locked. When the lever is swung round it first unscrews 
and then brings away the breech plug, the two motions being 
combined so as to give the operator but one. The extraction 
in the larger rapid-fire guns is arranged to take place in 
two motions. The cartridge cases are started by a powerful 
extractor, which has only sufficient motion to insure their 
being free for the remainder of the extraction, the conical 
shape of the chamber rendering a small amount sufficient 
for this purpose. The cases are then withdrawn and placed 
on deck by means of & hand extractor, which fits over and 
firmly holds the primer. The mechanical extractor is 
worked by the carrier in opening the breech closure. It 
consists of a rod passing through one side of the gun, and 
fitting into the groove for the rim of the cartridge case, in 
such manner that when turned about its own axis, the fitted 
part acts as a lever and forces the cartridge case to the rear. 
A strong helical spring serves to return the extractor to place 
as the breech is closed. 








Roya InstitvTIon.—The Right Hon, Lord Rayleigh, F.R.S., 
Professor of Natural Philosophy in the Royal Institution, will 
deliver a course of six experimental lectures on ‘‘ Waves and 
Vibrations” at the Royal Institution on. Saturdays, March 2nd, 
9th, 16th, 23rd, 30th, and April 6th. Hiis lordship will also deliver 
the Friday evening discourse on April 5th, when his subjéct will 
be “ Argon, thé néw constituent of thé atmosphere.” 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


LIGHT RAILWAYS AND TRAMWAYsS. 


Stx,—There is much talk and little action at present concerning 
light railways and tramways. Now nothing will be done of the 
least use in this way. What is needed is that people should make 
up their minds as to what they want, and then state their wants 
plainly. What I want done may perhaps be not quite what 
others want done, but, at all events, a statement of the facts may 
clear away some of the fog with which the subject is invested. 

To take a typical case: I and certain of my friends, knowing a 
district tolerably well, believe that a tramway could be made in it 
with advantage-—to ourselves in the first instance, to a company 
in the second place, and to the people of the district in the third 
place. So we prepare a scheme, and we find that the cost will be, 
say, £50,000. Before we can do anything we have to incur a 
multitude of preliminary expenses, amounting to, say, £3000. To 
get this £3000 I take our sch to fi iers in the City, and 
they say, ‘‘ We will advance what you want ; but after all the expenses 
have been incurred, Parliament may say that the proposed 
tramway is not a work of public utility, and the money will be lost. 
In advancing it we incur a very serious risk. That risk must be 
paid for. We shall lend you the £3000, but you will have to pay 
us £18,000 if you make the line.” I agree to the terms, and the 
result is that the cost of the tramway is £65,000 instead of 
£50,000. On the latter sum we could pay a fair dividend ; on the 
former we cannot. The £15,000 earns nothing, and cripples the 
company subsequently for want of capital. It has been estimated 
that over one million sterling bas been paid in this way on tram- 
way enterprises, and is idle. 

Now, what I want is the establishment of a Board of Preliminary 
Inquiry. I and my friends spend £100 in getting out plans and a 
— survey, and we take this to the Board of Preliminary 
Inquiry. We say, ‘‘hereis our scheme, investigate it, and say 
whether it represents a work of public utility or not.” On my 
side we are allowed one counsel, on the opponents’ side one 
counsel is allowed. The inquiry is strictly limited in its scope and 
in the number of witnesses heard. The whole cost need not 
exceed £100. In most cases it would not be half that. The 
Board of Preliminary Inquiry would then say that it was not a 
scheme to be sanctioned, in which case our loss would be, say, 
£200, or it would give a certificate that the proposed scheme was 
a work of public utility, Possessed of this certificate, we should 
be as well off as though we had got a Private Bill. I could go to 
the City and get £3000 for preliminary expenses for 8 or 10 per 
cent, at the most, In its nature the — would be just that 
now carried out by the Board of Trade when a district in the 
country wishes to raise £10,000 or £20,000 on the security of the 
rates to carry out drainage or water supply schemes, 

Now, Sir, is there any good reason why what I want should not 
be granted? I do not propose to interfere in any way with the 
rights of property. Compensation will all have to be arranged in 
the ordinary way. We shall get official sanction for the construc- 
tion of the road, or we shall not, in the very early stage of the 
affair, instead of much further on, It seems to me that any intel- 
ligent committee of two or three members of the Board of Trade, 
for example, could hear sufficient evidence for and against the 
scheme in two or three days to enable them to settle the question. 
As matters stand we never know until large sums have been spent 
where we are, I do not particularly object to paying these sums, 
but I do object to borrowing them at 300 per cent. interest. I say 
that this could be avoided if only Government would make arrange- 
ments by which we might get our scheme sanctioned in principle 
at the outset, tats of having to deal with every detail at 
enormous cost, only to find in the long run that Parliament rejects 
the whole scheme in principle. 

What I have said applies not only to tramways, with which I am 
more especially concerned, but also to light railways. But how- 
ever desirable the construction of these last may be, it is useless 
to get parliamentary or any other committees together to consider 
whether light railways are wanted or not until their advocates can 
agree among themselves as to what they ought to be. No two 
individuals are agreed about them now. One party wants narrow 
gauge lines, another party wants broad gauge. There are diversi- 
ties of opinion on every conceivable thing connected with them. 
Why does not some competent engineer come forward with a 
rational scheme for some locality’ In Essex, I understand, the 
land can be had for the asking. Is it not possible for some one 
who knows the country to tell us something of where lines ought 
to run, and how, and what they would cost’ But there are 
plenty of other districts besides those in Essex, ‘Take Bury St. 
Edmunds, for example ; would light railways help it, and how? 
Take Leicester, it has a fine system of tramways. Would much 
be gained by extending these a few miles further into the country 
and working them by steam ’ 

I have taken up a great deal of space, but it will not be wasted 
if only what I have said turns attention to the necessity for putting 
forward some tangible scheme for a change in the law relating to 
light railways and tramwaye, ZERO, 

Westminster, February 16th. 





THE THEORY OF THE STEAM ENGINE. 


Sir,—I shall now try to fulfil my promise to clear up the mists 
raised by Mr. Cross in the “‘ finally ” of his last letter. 

Firstly, Mr, Cross says ‘‘ that steam, when compressed beyond a 
certain point over water, liquefies,” This statement is somewhat 
vague, but I understand it to mean, that if we begin to compress 
steam over water of the same temperature, the steam will begin to 
liquefy, and will continue to liquefy so long as the compression goes 
on, or until all the steam is liquetied. As understood thus, the 
statement is always true, provided the temperature of the steam 
and water be kept constant—that is, be compelled to remain con- 
stant by continually abstracting heat from them, The explana- 
tion is that the compression pushes the molecules of the steam 
closer together, and, as the sensible heat acquired by the steam 
during this process is all abstracted, the steam retains the same 
temperature. But steam of a given temperature cannot exist as 
steam if its molecules are pushed closer together than they are 
when the steam is in the saturation state corresponding to that 
temperature. Consequently some of it condenses into water. 
Daring this condensation more latent heat becomes sensible, and 
this new accession of sensible heat must also be abstracted, other- 
wise the temperature of the steam and water would rise. The 
total quantity of heat, which must be abstracted during this opera- 
tion, if a pound of steam is condensed, is, if the temperature be 
kept at 212 deg. Fah., 965°7 B, T. U. The reason why the pressure 
does not change during the compression is that the pressure per 
square inch of saturated steam of a given temperature has the 
same value whatever be its quantity. 

Had, however, the sensible heat developed by the compression 
not been abstracted, the temperature and pressure of the steam 
and water would both have increased and the weight of the steam 
would have diminished, remained constant, or increased accord- 
ing as the weight of the water under it was greater than, equal to, 
or less than, a certain definite quantity depending on the weight 
of the steam. For example, if the weight of steam were 1 lb., 
and that of the water 10 oz., the steam would gradually condense, 
But if the water were only & oz., instead of the steam condensing, 
the water would gradually evaporate during the compression. 
Thirdly, if the weight of the water were 9 oz., there would be 
neither condensation of the steam nor evaporation of the water. 

I shall now attempt to prove these statements. For ease of 
demonstration I shall make use of the numbers used in my letter 
of February ,lst as corrected in my note of February 8th. In 
order to dd so I shall assume thé steam and water to be at first of 





temperature 358 deg. Fah. In the letters mentioned I have shown 
that the compression of a pound of steam of temperature 358 deg 
Fah. from volume 2°989 cubic feet to volume 2955 cubic feet gene. 
rated ‘942 B. T. U, of sensible heat as the equivalent of the work of 
compression, and transformed ‘676 B. T. U. of internal latent heat 
into sensible heat. ‘The steam thus acquires 1618 B, T. U, of 
sensible heat. But only 1 037 B. T. U. of this is required to keep 
the steam in the saturated form at 359 deg. Fab. he balance 
581 B. IT. U, must be withdrawn from the steam during the com. 
pression. If this be absorbed by the water below the steam 
the temperature of this water will rise above 358 deg. Fah. 'The 
amount by which it will rise will depend on the quantity of the 
water. If the water weigh 9 oz. its temperature will be raiseq 
1 deg. Fah. Hence the new state of matters will be 11b. of steam 
and 9 cz. of water both at 359 deg. Fah., the initial state having 
been 1 1b. of steam and 9 oz. of water, both at 358 deg. Fah, 

If the water beneath the pound of steam weigh 10o0z, the ‘58) 
B, T, U. given to it by the steam would raise the temperaturo 


of the water rors yy = 0°896 deg. l'ab. Hence the water would 
oe 

require to take from the steam as much more heat as would raise 

its temperature by 0 104deg. Fah., to wit, 1037 « ‘104 x 1). 

067 B. T. U. The steam, in order to be able to give this heat to 


the water, must, some of it, liquefy, to the extent of 067 = 
860 016 
67 


360016 Ib, Hence compression in this case would cause a slow con. 


densation of the steam. 

Lastly, suppose the quantity of water below the steam to be 
8 oz, the ‘581 B. T. U. given to it by the steam would raise its 
temperature by “081 = 1l2deg. Fab. 

1:037 x yy 
to be raised 1 deg. Fah, and only ‘518 L.T. U. is required to do 
this, the balance, ‘581 — ‘518 = ‘063 B. TI. U., would go to evaporate 

‘063 _ 6B it 
860 U16 = 860016 
Hence compression in this case would cause a slow evaporation of 
the water. For the mathematical treatment of this subject see 
pages 162-4 of my ‘‘ Treatise on Thermodynamics.” This is, so 
far as I know, the first attempt to popularise this rather difficult 
subject by treating it arithmetically. 

Trusting Mr, Cross will find this letter intelligible, I close it. 

PereR ALEXANDER, 


But as it has only 


a small quantity of the water, namely, 


26, Smith-street, Hillhead, Glasgow. 


Sir,—I have no desire whatever to get into a war of words with 
Professor Alexander or anyone else, I am conscientiously desirous 
to understand him, and I fail to catch his meaning. 

Before saying more, let us settle this trifling matter of two 
kinds of latent heat. It is clear that Professor Alexander has not 
read my letter, published in your issue of October Sth. In that 
I reproduced Isherwood’s table, showing exactly how the heat 
imparted to the water was expended in minute detail, so that J 
need not trouble Professor Alexander for information on that 

oint, 

, He asks me to confine myself to one question ata time, and 
that is quite reasonable, although a little tedious, ‘The question 
I ask now is an explanation of what is to me an arithmetical 
puzzle, of which I fail to make much sense. Ifa pound of steam at 
358 deg. has added to it 1°037 B.T.U., its sensible heat will 
be raised to 359 deg., and it will lose ‘732 B.T.U. of latent 
heat, says Professor Alexander. I want to know what be- 
comes of the latent heat. It cannot go to augment the 
sensible heat, because that is augmented by the expenditure 
of the 1:037 B.T.U. added to the steam. The only conclusion 
is that it must escape externally in some way. If this be 
30 we then have the following facts: By adding 1 037 B.T.U. to® 
a pound of saturated steam we can raise its temperature | deg., 
and we can liberate for other purposes ‘732 BTU. Deducting 
this latter figure from the former, we have ‘305 B.T.U, as the 
quantity of heat required to raise 1]b, of steam 1 deg. in tempera- 
ture, and ‘305 is the specific heat of the steam. Consequently it 
appears that °305 B.T.U. is the amount of unconverted heat con- 
tained in each pound of steam per degree of temperature. 

Now, it seems to me that this comes very nearly to what I stated 
by way of question at the outset of my discussion with Professor 
Alexander, which was, that the quantity of sensible heat necessary 
to maintain a pound of steam as steam was ‘305 B.T.U. per degree, 
and that all the rest of the heat must become latent, because I did 
not assume that it was withdrawn, in which case our steam tables 
are wrong. 

To put it in another way. If no heat were withdrawn froma 
pound of steam, and we added ‘305 B.T.U., we should raise its 
temperature one degree. Is not this process, after all, precisely 
the same as that contemplated by Professor Alexander, in which 
we add 1.037 B.T.U, with one hand, so to speak, and deduct ‘72 
with the other ’ 

I cannot make any attempt at understanding what Professor 
Alexander means by the passage about sensible heat and tempera- 
ture, but I will not trouble him for an explanation. 

I have not referred to steam gas, but Professor Alexander gives 
the specific heat of that ‘238, as though it were the specific heat of a 
vapour such as steam. MAURICE CROss, 

February 18th, 


Str,—Although I am very averse to taking any part in the dis- 
cussion which is being carried on between Professor Alexander and 
Mr. Maurice Cross, the greater part of which is beyond my humble 
powers of comprehension, I cannot allow Prof. Alexander's state- 
ments about temperature and sensible heat to pass without criticism. 
It is perfectly true that sensible heat and temperature are two 
totally different things, but the reason he alleges in proof of his 
statement, viz., that one B. T, U. added to one pound of water will 
raise its temperature one degree, whilst it will raise the tempera- 
ture of two pounds only balf a degree, is simply unintelligible. Of 
what use to an engineer is a thermometer except to tell him the 
difference between the quantities of heat possessed by bodies in 
different thermal states’ Temperature is no more the same thing 
as sensible heat than the weight which balances the bushel of corn 
is the bushel of corn. If each degree of temperature does not 
denote the same difference in the heat possessed by unit of mass of 
the same substance, the thermometer is incorrectly graduated. If 
the so-called latent heat were defined to be the intrinsic power 
possessed by bodies under certain conditions of ve | their own 
temperature, there would cease to be quibbles about the meaning 
of sensible and latent heat. Iam at a loss to understand what 
reasons you have for stating in your leading article that Prof. 
Alexander has been convinced that the specific heat of steam is 
equal to the specific heat of water.* Since I first stated my belief 
that this is the case, I have advanced incontrovertible proofs that 
the two are equal, but surely the statements in Prof. Alexander's 
letters, if they have any meaning at all, mean that he adheres to 
the old views. WILLIAM DONALDSON. 


February 18th. 


LOCOMOTIVES AND TRAINS. 


Sir,—Press of business has prevented me answering Mr. 
Stretton’s letter of the 2nd inst. before, and with your kind per- 


‘mission I will now briefly reply. My quotation as to the sixty 


miles an hour is quite correct—see his letter in THE ENGINEER of 
the 11th ult.; and if he had read my letter of the 28th ult. 
carefully, he would have found that I admitted he never stated 
anything about a general order for a sixty-mile an hour limit ; but 


* Profesgor Alexander's letter of the Ist inst.; last paragraph but one 
line 5.—Ep. E. 
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that I simply asked him a question which he has evaded, the same 
as he has those questions I put to him in Clauses 1 and 4. ‘ 
I am glad to see that Mr. Stretton is not—nor ever has been—in 
favour of coal premiums, The difficulty of the coal premiums 
would be partly overcome by calculating the average time and con- 
sumption of coal of every run made by the driver during the six 
months, instead of taking—as at present—each run out and home 
separately ; and all I can say to the locomotive superintendents 
and foremen who assured Mr, Stretton of the questionable means 
of getting the coal, is, that they know the average rate of coal 
burnt per mile, then give their drivers who burn under, or a fair 
proportion of the average—in comparison with the load drawn— 
the premiums, and they would then find hundreds of thousands 
of tons saved—not burnt—a year in this country, and the trains 
keeping their booked time, together with their faith with the 
travelling public. W. &. 
London, February 16th. 








THE TIN-PLATE TRADE. 


sin,—Tbe note of warning sounded in your issue of the lst 
inst. bas not come one moment to soon, So far no one appears to 
have had the courage to come forward in support of the suicidal 
policy referred to in your article as being advocated in the trade, 
and in view of your uncomplimentary criticism thereon, wisely 
have they abstained from doing so. 

The facts put forward in the article in question, and also ina 
letter signed ‘‘ Nemo” in your issue of the 8th inst., may well make 
thinking people pause—if there are any in the trade—but so far 
the fact that there is another side to the question than the posi- 
tion they take up has been studiously avoided by the papers 
representing the men, and the wilful disregard of facts still goes 
on, That such proposals as those vondemned by you should 
receive the support of certain of the masters is astonishing, and 
can only lead one to ask whether the whole position is at all 
likely to receive from either masters or men that broad considera- 
tion which, you justly remark, the necessities of the case now 
demand, and that urgently. 

Apparently both parties have yet to learn that the manufacture 
of tin-plates is not a heaven-sent gift conferred upon South Wales 
alone, and it is to be hoped that the knowledge will not be 
acquired too late, when works are shut up beyond hope of reopen- 
ing and men are starving. They would do well to read, and take 
to heart if they can, the lesson to be learnt from an article in a 
recent issue of the /rox Trade Review on the tin-plate industry in 
the States, 

The oe of Wales in the manufacture of tin-plate is now 
beyond all question most seriously threatened, as every one must 
admit who can bring to the consideration of the facts an unbiassed 
consideration—part of the trade, it is to be feared, has irrevocably 
been lost. If Wales proposes to make an effort to retain what is 
left she had best set about doing so without delay, and not lose 
any time in discussing ridiculous remedies, 

It is indeed difficult to account for the remarkable lack of 
intelligence and foresight on the part of the manufacturers and 
men in ignoring or not appreciating the real seriousness of the 
\merican attack on the monopoly of manufacture hitherto main- 
tained by South Wales, 

Some in the States, who have also had experience of manufac- 
ture in South Wales, are of opinion that plates could now be made 
by favourably-situated works in the States to compete without 
loss with the Welsh article, witiout the protection of the present 
duty. 

Londen, February 1th, OBSERVER, 


FROST AND WATER PIPES, 


Sin,—Your correspondent ‘‘ Jack Frost” may like to know of 
two examples of the expansive effect of ice, examples which I have 
noticed in the last frost. In one case the water in a small 
cylindrical jar, three-quarters full, such as extract of meat is 
usually sold in, froze fairly gradually and broke the jar. It split 
off a large piece out of one side, the crack being the shape of half 
an ellipse, leaving half the top rim of the jar and not quite 
reaching the bottom. The top of the jar was not covered in any 
way. This example shows that there is considerable force sideways, 
even when the ice is free to expand endways, Other similar jars 
were cracked slightly in an approximately vertical direction, 
enlarging the diameter, 

The second case is simple. One of the thinner kind of earthen- 
ware salt jars, grooved vertically on the outside, quite smooth and 
cylindrical inside, and about three-quarters full of rain-water, was 
exposed to the frost. The water froze into a solid plug, breaking 
the jar into two parts, an upper half and a lower half. The 
fracture slopes from near the bottom to rather more than half-way 
up. Three-quarters of it is approximately an ellipse, but on one 
side the curve rises much too sharply, and, just as it reaches an old 
crack which would take it to the top, it strikes off almost at right 
angles and joins the other part in a flat curve. When I first saw 
the broken jar the crack gaped about jin. in the lower part and 
about fin. in the upper part. It seems as if the ice must grip the 
surface pretty tightly. There was in my second case a slight 
deposit of mud on the sides of the jar. A large glass bottle abouta 
third-full of water did not crack when the water froze. It would 
be interesting to know how strong a cylindrical vessel must be to 
force ice to expand in one direction only; it would probably 
depend partly on the rate of freezing. R, 

February 20th. 





LABOUR AND LUXURIES, 


Sir,—Mr. Pbipson seems to have a great objection to descending 
to particulars. Generalities such as he writes are the stock-in- 
trade of a somewhat mischievous body of half-thinkers, What 
Mr. Phipson calls ‘‘ tribute” is called by common folks rent. Will 
Mr. Phipson take the trouble to explain why the nation would be 
better off if the tenant of a farm of 800 acres, instead of paying 
rent to a landlord of, say, £500 per annum, bought the place 
a for, say, £10,000’ Will he explain why the country 
would be better off if the tenant spent the rent, instead of handing 
it over to a landlord to spend? When we have some definite state- 
ment of this kind, we shall know better whether there is or is not 
anything in Mr. Phipson’s theory, 

““W, A. S. B.” seems to have everything to learn concerning 
practical finance. If gold is of no value to the United States, why 
should they buy it’ In theory silver money is just as good as 
gold. The vast quantities of silver coin lying in the United States 
Treasury prove that in practice it is not. Without gold there is 
no stable prosperity. ‘‘W. A. S. B.” will find himself laughed at 
by the Stock Exchange men if he tries to prove the contrary. I 
really think we ought to know the truth on this point as well as 
any outsider. Care. Court. 

February 19th. 





LIGHT AND THE BENHAM TOP, 


Sir,—‘‘ M, A.” having appealed to me in his letter on the above 
subject, it would be hardly courteous on my part to leave its dis- 
cussion entirely to others, although I feel there are many of your 
correspondents far better qualified to deal with it. There must be 
many, I imagine, much interested in Mr. Tolver Preston’s develop- 
ment of Le Sage’s corpuscular ether gravitation theory, who 
would welcome with enthusiasm a corpuscular theory of light 
which would account for certain ph easily explainable on 
the wave theory of light—what are now called interferences, for 
example—but which have not hitherto been explained by an 
emission theory. Clerk Maxwell, in his article on ‘‘ Ether,” re- 
re to Mr. Tolver Preston’s theory, concedes the possibility 
of light being accounted for on that hypothesis, and indicates 
how it may be done—Ency. Brit., vol. viii., page 572, I imagine, 
however, there is a good deal of hard work td bé adcomplisbed 








before the wave theory of light can be overthrown and an emission 
theory established in its place. I would be interested to see an 
explanation by ‘“ M. A.” why, by his theory, Mr. Benham’s top 
appears black and white when at rest, and col d when spinning. 
I do not quite see why “‘ the rapidity of succession in the impinge- 
ments” is altered in any way by spinning the top. 
8, Norfolk-square, W., C. E. Basevi. 
February 18th, 








H.M. SHIPS VULCAN, HOOD, AND TRAFALGAR. 


Sin,—-In the Parliamentary Notes in to-day’s issue you state 
that, ‘‘ Sir U, Kay-Shuttleworth’s answer was that in going astern 
for a prolonged period at high speed difficulties had been expe- 
rienced in the Vulcan, Hood, and Trafalgar, owing to abrasion of 
the rubbing surfaces ; epee arse a more suitable material was 
being substituted.” He said, further, that the engines could be 
and had been ‘‘ worked astern for short periods at high speed 
without risk or trouble.” 

An engineering sermon could be preached on this very peculiar 
text, but it will suffice to say—as your readers will at once per- 
ceive—that with the system of screw propulsion which I have 
advocated, namely, by non-reversible engines and propellers 
capable of alteration while running as to their developed propulsive 
action—and power to suit—astern as well as ahead, would accom- 
modate such cases under all circumstances and conditions, 

Rost. McGrasson, Hon, M.I. Mar. E. 

Salhurat, S.E., February 15th. 





STEEL STAYS. 

Sin,—My experience of steel fire-box stays quite accords with 
that of ‘Stay Bolt,” as recorded by him in your last issue. Not 
only the screw-stays, but the long longitudinal stays snapped 
short off, apparently with the vibration of travelling on a rough 
road. Since going back to good iron I have had no trouble from 
that source. y 

February 19¢h, 








LIGHT RAILWAYS.* 
By ARTHUR C, Patn, M. last. C.E. 


THE subject of light railways for country districts has, since the 
passing of the light railway clauses under the Regulation of Rail- 
ways Act, 1868, been constantly a matter of consideration ; but 
comparatively little has been done since that date in the construc- 
tion of any number, some half-dozen short lines having been con- 
structed under these light railway clauses. In view of the recent 
action of the President of the Board of Trade in convening a con- 
ference on the subject, and the evident interest the public are 
taking in the matter, I have thought that the result of my experi- 
ence in the construction and working of light railways might be of 
general interest to the members of the Institution, mainly in con- 
sidering what alteration of the law should be made. 

The conference was called to consider: First, how far the 
general requirements of the Board of Trade as to the construction 
and working of new railways may fairly be relaxed, especially in 
the case of lines built through sparsely populated and agricultural 
districts. Secondly, whether additional legal facilities for obtain- 
ing powers to construct tramroads and light railways are necessary 
or desirable, In my opinion, the report of the committee does not 
go deep enough into the matter. Ifa light railway is to be made, 
economy must be effected under every head, and to do this 
properly the law requires very important alterations. It is pro- 

ed that the power to authorise light railways should be trans- 
erred from Parliament to the County Councils ; but this would be 
of doubtful advantage, particularly in cases where the line was 
situated in more than one county. A modification of the Parlia- 
mentary Standing Orders to meet the special requirements would, 
I believe, be far simpler. 

The following are the principal modifications I propose of the 
Standing Orders of Parliament and the laws affecting the autho- 
risation and construction of light railways :—(1) One notice only of 
the intention to introduce a Bill required in a paper circulated in 
the district to be served by the light railway, one in a London 
daily paper, and none in the London Gazette, which the public 
never sees or reads, (2) The Parliamentary deposit to be at the 
rate of 24 per cent. on the cost of the works, instead of 5 per cent. 
as at present, and the promoters to be at liberty to deposit stock 
of the trustees investment class, (3) The scale of fees payable 
during the passing of the Bill through Parliament to be 50 per 
cent. less than those now in force, (4) The provisions under the 
Customs and Inland Revenue Act, 1889—Mr. Goschen’s—by 
which 4 per cent. on the authorised capital has to be paid on the 
passing of the Act, be repealed so far as regards light railways. 
(5) Power to be given in all Light Railway Acts to authorise 
the company to issue ordinary shares at a discount not ex- 
ceeding 10 per cent., or to pay interest out of capital not 
exceeding 3 per cent. per annum during the construction of 
the line. (6) Power also to be viven to issue debentures not 
exceeding one-half the amount of the ordinary share capital. 
(7) Power to be given to the company to compel parishes or parts 
of parishes, to be benefited by the construction of the light 
railway, to make and levy a rate on all property, such rate to 
be determined by the valuer appointed by the Board of Trade, 
and to be equal to one moiety of the improved annual value 
arising from the opening of the light railway. No such rate 
to be levied until the light railway is opened for traffic ; and as 
soon as 3 per cent. has nm earned on the ordinary stock from 
the net traflic receipts, and paid for three consecutive years, the 
power to rate the parish to cease. The maximum amount in the 
pound of the rate to be levied to be fixed in the Bill by Parliament 
after having received a report on the same by the valuer appointed 
by the Board of Trade, (8) Acquisition of land. The powers of 
the Board of Trade under the 85th section of the Lands Clauses 
Act to appoint a valuer for immediate possession to be extended, 
so as to constitute such surveyor or valuer the official umpire in 
all cases of disputed compensation between the company 
and those beneficially interested in the property to be acquired. 
(9) Power to be given to the company, in all cases where 
the compensation exceeds the sum of £100, to give a rent-charge in 
place of such money er of compensation, such rent to be based 
on the 3 per cent, tables, (10) Powers of the Board of Trade to be 
farther extended as follows :—After the passing of an Act, but before 
the commencement of the construction of a light railway, workiog 
plans and sections, with a specification of the works, shall be 
deposited by the company’s oe with the Board of Trade, who 
shall state in writing what relaxation of the usual requirements 
will be permitted under the particular circumstances of each 
case, under the following heads :—Description of permanent way ; 
signalling at junctions and stations ; length and height of passen- 
ger platforms, if any ; accommodation at stations for passengers ; 
gate-keepers’ huts at level crossings ; speed of trains ; and descrip- 
tion of rolling stock. (11) Power to be given tothe Board of 
Trade to permit the company to use materials which have been 
used before, but are in a thoroughly sound and good condition, 
such as rails, sleepers, fastenings, fencing, gates, girders for over 
and under bridges, station buildings, or other materials which the 
company’s engineer shall declare. in writing, are fit and proper to 
be used for the purpose. (12) Light railways not to be subject to 
the clauses in the Regulation of Railways Act, 1889 :—First, as 
regards mixed trains; secondly, as regards continuous brakes, 
except in cases where the gradients are so long and severe that, 
in the opinion of the Board of Trade inspector, it would be 
dangerous to work the trains without them. (13) No passenger 
duty to be paid by a light railway ao. 

It may be asked why these alterations of the law, as it stands at 


* Read at the ord eral mvsting of the Surveyors Institution, 
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present, should be made in favour of light railways only, and not 
made applicable to any railway ; but it must not be forgotten that 
it is in the interest of agriculture that these changes are proposed, 
and not to benefit, except indirectly, the existing railways. The 
alteration of the Standing Orders of Parliament, as suggested 
under the first three proposals, would be of infinite service in 
reducing the cost of the carly stages of promoting a private Bill, 
and a great saving of time and money would be secured if Parlia- 
ment would refer the consideration of opposed Bills for light rail- 
ways to a joint Committee of Lords and Commons; or, at any 
rate, in cases where the capital to be authorised is under £50,000. 
I consider that Parliament should remain, as at present, the 
authorising body, as there is a tendency on the part of local 
authorities to impose many petty restrictions which hamper the 
projectors and materially add to the cost of construction. Greater 
impartiality is also secured in the conduct of the inquiry by the 

lection of bers entirely unconnected with the district to be 
served, which can never be the case with County Councils. 

Proposal No, 4 is to relax alaw which waz rsally passed to check 
the growth of limited companies. Proposals Nos. 5 and 6 are 
financial, and would help materially in soothing away the insur- 
mountable difficulties which sometimes arise in raising the neces- 
sary capital, The author's experience is that such restrictions 
cause the very evils they are intended to prevent. Proposal No. 7 
will, perhaps, be considered ill-timed in the present depressed 
state of agriculture, yet few will dispute the advantages gained 
by levying rates for roads, sewers, waterworks, arterial drainage, 
&c. Kc. A parish or part of a parish is proposed as the unit 
rather than a union or county, because the rate could be more 
fairly made on those that would directly reap the benefit. In 
Ireland the barony is the unit of rating area, but the circumstances 
are not quite the same in the two countries. 

On the one item of maintenance of roads a very large saving is 
often made by the construction of a light railway, causing the 
removal of heavy traffic, such as stone, timber, coal, road metal, 
and agricultural produce, from the road to the railway. This and 
many other benefits conferred on a district by a light railway are 
capable of estimation by the surveyor. My contention is, that 
such benefits should be rated at one-half their value, and if no 
such benefit be derived, then there would be no rate made. By the 
construction of a railway some of the parishes would derive no 
benefit, because they are at present well served by existing rail- 
ways, and it would, therefore, be unreasonable to rate them, as 
would be the case if a larger unit of rating area were adopted, say 
the poor law union or county. 

It must not be forgotten, while on the subject of a rate in aid 
of a light railway, that it does not follow that the total amount of 
such rate shall be — to a high fixed rate of interest on the total 
capital to be expended in the construction. Large sums of money 
are now lying idle, or nearly so, in this country, the owners of 
which would gladly take advantage of a safe investment if the bond 
jide nature of the project were shown by the parishes to be deve- 
loped, guaranteeing to pay such a sum out of the rates as would 
secure a certain minimum interest, say 24 per cent., with the 
prospect of an increase as the traffic of the line developed. At 
times light railway projects are not supported as they should be 
because it is hoped that a thorough or trunk line of the ordinary 
type will be made. I could give a number of cases where extensive 
districts have remained undeveloped for this reason only. It is 
most important to remember that if there are any resources in the 
district, a light railway will develope them, and if of importance, 
and if the traffic justifies it, the railway can be improved up to the 
Tenant light railway will devel rdinary 

A properly laid out light railway will develope an ordi 
cultural district better than a haney main rma because the fon 
being light and the line following to a greater extent the contour 
of the country, inexpensive sidings can be put in at farms and 
hamlets, which would greatly improve their value as properties. 
Proposal 8 deals with the difficult land question. In by far the 
larger number of cases the land is held by numerous owners. 
In my experience it has averaged three per mile with the usual 
sub-divisions, the ownerships being of the most varied kind, such 
as Glebe, Copyhold, Lammas, Crown, War Department, Woods and 
Forests, Colleges, Corporations and Trustees of the Poor, Com- 
missioners of Commons, and Charities—the last-named being the 
most difficult of all to deal with. To the above must be added 
sporting rights, easements for water, mining royalties, mineral 
rights of the lord of the manor, ferries, and many others. The 
interests of public and private bodies are also affected, such as 
Drainage and Harbour Commissioners, County Councils, and 
Rural and Urban District Councils, all requiring compensa- 
tion in money or accommodation works, and often both. 
Private ownership, more often than not, includes mar- 
riage settlements, mortgages, rent charges, leases, and agree- 
ments. The skill and ingenuity displayed in making and sup- 
porting real and — may it be said /— often imaginary claims 
for some of the multiplicity of interests disturbed in the requisi- 
tion of the land for a light railway has, in the writer’s experience, 
wrecked the most desirable projects. How can this costly com- 
plication be best and most easily dealt with? My view is in 
favour of the enlargement of the powers given to the Board of 
Trade under the 85th section of the Lands Clauses Act, and 
section 36 of 30 and 31 Victoria, cap. 127. The weight and autho- 
rity given by the appointment of an arbitrator by the Board of 
Trade to settle all cases of dispute between the company and 
those beneficially interested in the property to be taken through- 
out the line, as well as the works of accommodation to be con- 
structed, would, I think, tend to prevent costly litigation arising 
from inflated claims for compensation. 

It may be urged that, in considering the question of genera! 
injury done to a property, the benefit to the remaining portion 
should be treated as a set-off. The author would not advise this 
alteration of the law, as it is clear that an adjoining landowner, 
whose lands were not taken, would derive equal benefit without any 
disadvantages by severance or otherwise. Again, if a rate was 
made on the property in the parish, all owners and occupiers would 
pay their proportion of such improved value. As an instance that 
the Government themselves have found the purchase under the 
Lands Clauses Act most onerous, it may be mentioned that in the 
Aldershot Road Act, 1890, all claims for compensation are referred 
to an arbitrator, to be appointed by the chairman of the County 
Council for Surrey and the Secretary of State, whose decision in 
all things shall be final and conclusive, It is hopeless to expect 
that light ogee can be made without compulsory powers for the 
purchase of land. The settlement of all disputed claims by an 
official arbitrator would, no doubt, tend to put a stop to inflated 
claims, and reduce the present costly proceedings ; but, on the 
other hand, the volume of new work created will more than com- 
pensate the professions affected. 

It is possible that a more simple form of legal conveyance of 
land might be adopted than the present system, with its lengthy 
contracts to sell, abstracts of title, requisitions, declarations, 
parchment title deeds, and heavy bills of costs. A printed form 
of contract to sell, with an accurate plan, and an oniehhen to 
convey it if called upon, would, in the majority of cases, be all 
that is required. If the ninth proposal were adopted, a great 
deal of expenditure in reinvesting might be avoided, as a rent 
charge secured on the earnings of the line ought to be 
a most excellent security for trustees or limited owners to 
accept. Rent-charges are frequently accepted in lieu of cash 
payment; but at present such acceptance is optional, it 
should be made compulsory. The financial relief to the com- 
pany would be considerable, and with 2? per cent. Consols at 
104, rent charges at £3 per cent. ought to be a valuable security 
in exchange for the land. Proposal 10, if carried out, would be 
the means of avoiding many disappointments to engineers and 
their boards of directors. Noengineer knows what view the Board 
of Trade inspectors will take on certain points until the inspection 
takes place ; but if plans gnd ——— were deposited in 
detail; a¥ id dons on tht Contintnt, wuth loss of time, trouble, and 
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expense would be avoided. If money is no object, it is easy 
enough to provide for any contingency, but when every pound is 
of importance, certainties are preferable to contingencies. 

I would strongly u that the Board of Trade inspectors 
should have far more discretionary 
possess at present, and not only this, but power to reinspect, 
and if the traffic had so increased as to justify more signals, 
station accommodation, or protection to public road crossings 
than was at first thought necessary, they should have power to 
require it to be done. Pro 1 No. 11: It is not generally 
known, or possibly it is lost sight of, that all well-regulated 
railway companies remove their permanent way, bridge girders, 
&c., from the main lines as soon as signs of wear show them- 
selves, and these materials are relaid or refixed on branches 
and sidings where there is smaller traffic. Notwithstanding thie, 
a great deal of material that is still serviceable is rendered 
useless for want of a suitable place to put it. No material which 
has been used before is allowed to be used in the construction of a 
new railway which is to carry passengers. Here, again, some con- 
cessions might be made if the weight of the engines and the speed 
of the trains is limited, as it is under the light railway clauses, An 
important saving in first cost can be made, and there are many 
cases in which the main line company would give help in the 
supply of such materials at very reasonable rates and on easy terms 
of payment. Proposal No. 12 would relax, in favour of light rail- 
ways, a law the compliance with which involves increased capital 
expenditure and extra cost of working the traffic. A prohibition 
to run goods with passengers by all trains, and to require trains 
whose speed is limited to fifteen miles per hour to be fitted with 
continuous brakes, is absurd and unnecessary, and it is to be hoped 
that the law will shortly be amended. 

I have not touched on the question of gauge or description of 
permanent way. In each case the local circumstances must guide 
the engineer, and the same causes will affect the cost of the work. 
Iam convinced that there are many thousands of miles of light 
railways or tramroads to be made in this country, which would be 
of the greatest advantage to all concerned, and would bring 
prosperity where it does not now exist ; but the public must not 
expect to have the same degree of comfort, speed, and economy as 
on the ordinary standard lines. If the persons projecting light rail- 
ways can by any means persuade the main line companies to work the 
lines on anything like reasonable terms, itshould bedone. Experi- 
ence has shown that in most cases these requirements are more 
onerous and costly to comply with than those of the Board of Trade. 
The companies’ standard is too high, but co-operation has done 
wonders, and if, as I hope, a large increase in the construction of 
light railways and tramroads takes place, an association of those 
interested in such projects for the purpose of working them when 
made will, I believe, be the most satisfactory solution of the 
question how to work them at a reasonable profit to the share- 
holders and for the benfit of the district served. 

DIscUssIoN. 

Mr. Howard Martin, in proposing a vote of thanks, said that 
Mr. Pain’s most doubtful suggestion was that the construction 
of light railways should be assisted by subsidies, There had been 
a time when light railways were constructed by landowners at their 
own expense ; for instance, the Duke of Buckingham’s light rail- 
way, which had been a very great advantage. He was afraid that 
the time when landowners could do that sort of thing out of their 
own purses had passed away, and he doubted extremely whether 
it would ever return. He considered, too, that the number of 
light railways would not increase if the inhabitants of the districts 
were to be rated to maintain them. If public money was to be used 
at all in the construction of light railways, surely it should be the 
money of the nation. The improvement of agriculture was the only 
justification forexpending publicmoney onlightrailwaysatall. There 
was no class, or profession, or trade in the nation which would not 
reap the benefit of returning prosperity in agriculture. If particular 
localities were to be rated to construct light railways, the burden 
would be laid upon the shoulders of those who were least able to 
bear it, on the landowners and on the farmers, who were assessed 
on the rent of their farms, and were not making nearly so much 
as the shopkeeper or the timber merchant, who were paying on a 
very much smaller assessment, and the latter would reap quite as 
much as, and probably more, benefit than the former. The burden 
would fall upon the people they wished to help, and instead of 
giving them a “ hand they would be thrusting them down 
into the mire. ith regard to Mr. Pain’s suggestion as to a 
betterment rate in the parishes, it was most difficult to assess the 
prospective value of an improvement, and he doubted very much 
whetber it was possible to make such an assessment, so as to 
secure even a tolerable amount of acquiescence. Such benefits as 
were gained in the carriage of road materials and that sort of 
thing were not subjects for rateable compensation at all. He did 
not think that Mr. Pain’s suggestions as to subsidies would bear 
consideration, Then as to the substitution of an arbitrator to be 
appointed by the Board of Trade for the assessment of compensa- 
tion, instead of the present system, he doubted very much indeed 
whether anything would be saved in the expenses of arbitration. 
It seemed to him that the expense arose from the determination 
of claimants to have their cases presented in the very best possible 
manner, and of the promoters, on the other hand, to get their 
land as cheaply as possible. Unless some restrictions were 
placed on arbitrations, he did not see how the expenses could be 
reduced. 

Mr. E, P. Squarey, past president, expressed the opinion that 
every district must stand on its own bottom. In some cases the 
requirements of a district would be well met by a tramway ; in 
others, the construction of a light railway would very quickly and 
sees gees in its being made to act as a feeder of the main 
lines, e question was, who should settle what was the best 
course to be taken. He confessed that he rather dissented from 
the County Council having that power. The County Council should 
not be the authority deciding whether a railway should or should 
not be made, The initiative must be taken in the district itself, 
and the members representing that districtshould have great weight 
and authority in settling how the thing should be proceeded with. 
He would rather refer the whole matter to an authority to be 
appointed by the Board of Trade, He had great faith in the 
Board of Trade, and if the public would only back them up, they 
were quite able and willing and well-disposed to relax the rules. 
It was quite possible for them to get a commissioner who would 
report, and it would be well to get such a commissioner to go down 
and ascertain the feeling of the people towards the construction of 
the railway, and to check more or less the estimates that the 
engineer would prepare. This seemed to him to be the course to 
be taken to get light railways. It would be idle for him to suggest 
that anyone in that room would object to the construction of light 
railways for the benefit of country districts. They were assured 
that traffic would spring up the moment that the new lines were 
at work. It might be of a small character, but in its minutest 
quantities it might represent the commencement of a new indus- 
try. Mr. Squarey gave some figures showing that whereas, before 
a certain line which he mentioned was made, it was proved that 
the traffic was and must remain small, the result of its construc- 
tion had been development of a great traffic and great increase in 
the population of the district served. 

Dr, Preller urged that the existing highways should be utilised 
for tramways, and thereby promoters would get over the difficulty 
of purchasing land. 

fr, Beale said he did not believe in the possibility of light rail- 
ways competing with the existing lines. He could see very great 
advantages to many districts, and to the shareholders of the exist- 
ing systems in the construction of light railways as feeders of the 
existing systems. Light railways could scarcely be expected to 
pay a reasonable return for the capital invested, unless they were 

elped in every way, and by every section of the people benefited 
by them. First, the State ought to help them. At 
the very initiation of a new scheme, the State took toll. 


— given them than they 


resent, in 
About 


£400 went to the officials of Parliament for introducing and carry- 
ing an unopposed Bill. Then when they raised the capital they 
had to pay stamp duty, and for every piece of land they acquired 
they had to pay duty. If all parties were to join in giving facilities, 
the State ought also to help. Procedure must be economised as 
far as possible. There was very great danger in giving compul- 
sory powers to County Councils, If there were any opposition to 
the giving of compulsory powers it ought to be heard by a com- 
mittee of Parliament—one committee, instead of two committees, 
by all means. But compulsory powers to acquire land should not 
be given by County Councils. The mode of acquiring land must be 
cheapened. The valuer should form his own opinion, and only in 
exceptional cases would he allow an appeal from that decision, 
Why also should there be the paraphernalia of conveyaneing 
attendant upon the acquisition of the land ’ The receipt for the pur- 
chase money, for land obtained under an Act, should be sufficient 
evidence of title. But what was the real difficulty about light rail- 
ways after all’ It is finance, During the last five and twenty 
years they had not found that when a railway would anything like 
pay, there were not plenty of persons ready to promote it. The 
real difficulty was that light railways would have to be made under 
conditions upon which, if they would pay at all, they would pay 
very little. As to construction, he was rather an advocate of the 
narrow-gauge line. They would not get anybody to finance the 
lines eh they got some better guarantee than the traffic of the 
line. Either the local authority or somebody—the State, perhaps 
—had got to guarantee the railway, or it would go unconstructed. 
If they could get it guaranteed, it must be a very poor agricultural 
district—if the line was economically worked—which would not 
yield 3percent. The statistics of the poorer class of railways were 
very interesting in that respect. He found the gross receipts from 
two guineas a week to seven, eight, and ten per mile, and the latter 
were in a flourishing condition. Taking a railway made and worked 
as cheaply as possible, he thought that the minimum cost would be 
£4 per mile per week, or just under; but if they could keep 
everything down to the lowest possible level, they ought to be able 
to earn from £5 to £6 a-week. It must be a very poor district if 
they could not. If they could work for £3 to £4 and earn £6, they 
could pay a fair rate of interest. He wished to see light railways 
encouraged, 

Mr. Price Williams stated that he was in favour of the broad 
gauge, as it was important that goods should be moved from the 
country districts to the town without break of bulk. It was there- 
fore very important that the lines should be constructed so as to 
admit of main line vehicles—he did not say the engines—and he 
did not think the lines should cost more than £2500 or £2600 a 
mile. Mr. Acworth spoke of £5000 per mile, The agricultural 
districts would never see anything like remunerative lines at that 
figure, 

7 Acworth thought it would be better to over-estimate than 
to under-estimate in a case of this sort. On the question of com- 
petition he ventured to think there was no danger at all of compe- 
tition. These little lines, if they were to live at all on their 
resources, must charge higher rates than the existing lines, and he 
did not believe that a farmer would send his produce on the new 
line for 2d., when by going a little way he could send it for 14d, 
on the old line. He thought guarantees could not be obtained. 
They would not get help either from the State or the locality, 
The most practicable shape for local help would be an exemption 
from rating. ‘That would be a considerable benefit to the railway, 
and would not be in the direct form of a subsidy, Mr. Beale 
spoke of the cost of working. They were not going to get to that 
for a long while. He—the speaker—found a foreign line of 
100 miles, consisting of three separate branches, working at 43s. 
per mile per week. A railway friend of his supposed that that 
company ran a train per week. He looked into the matter and 
found that they ran two trains each way for seven days a week, 
and generally a third train on market days, and one of the 
branches three trains, The working expenses were very low per 
train mile, and there was no doubt it represented an economy 
which could not be expected in England, as wages were so much 
higher. But coal was cheaper here. As to procedure, the pro- 
visional order was a useful precedent. 

Mr. Pain suggested that the Board of Trade should state relaxa- 
tions they would permit. If an accident happened, everybody 
would say, ‘‘ Why did they sanction all these relaxations!” If 
they wanted to run at any s they pleased, they must conform 
to the existing regulations ; but, provided they would consent to 
a maximum speed of twelve miles an hour, they should not be 
required to conform to any regulations at all. The point must 
not look a very important one, but he felt sure, as a practical 
point, that if the Board of Trade were approached with the specific 
relaxations required in each case, they would relax very much 
more than in the way Mr. Pain had suggested. 

Mr. Wheeler, Q.C., said that Mr. Pain had pointed out that 
very little was done with light railways after 1874, In that year, 
Mr. Littler, Q.C., and himself got a Bill thrown out, and as he— 
Mr. Wheeler—was leaving the room a gentleman put his hand on 
his shoulder, and said, ‘‘ You have done the very worst day’s work 
for the profession you could possibly have done,’ That seemed to 
him a great compliment at the time. There was very little pro- 
gress subsequent to that with the promotion of light railways. He 
entirely agreed with the previous speakers as to the absolute 
necessity of cutting down preliminary expenses. So far from the 
great lines appreciating these light railways as feeders, there were 
often no more strenuous opponents, 

The discussion was adjourned to Monday, the 4th of March, 








THE INSTITUTION OF CIVIL ENGINEERS. 


PLANT FOR THE EXTRACTION OF GOLD BY THE 
CYANIDE PROCESS. 

Art the ordinary meeting on Tuesday, February 19th, Sir Douglas 
Fox, vice-president, in the chair, a paper was read descriptive of 
‘Plant for the Extraction of Gold by the Cyanide Process,” by 
Messrs, Charles Butters and Edgar Smart, Assoc, M., Inst. C.E, 

The ‘‘ cyanide” process of extracting gold from ores and tail- 
ings, in which the gold, after being dissolved by cyanide of 
potassium, was precipitated from the solution by zinc shavings or 
by electricity, was first briefly described. For plant to carry the 
process into effect, it was shown that the best site was one having 
a fairly steep and uniform slope downwards from the material 
to be treated, for this not only allowed the lip of the treatment 
vats to be placed below the level of the tailings, which might, 
therefore, be run into them by gravity, but also gave plenty of 
space below the works for dumping the residues after treatment. 

'ypical examples were described and illustrated of works built 
upon convenient and inconvenient sites, 

The size and number of vats were stated to depend, not only 
upon the quantity of material to be treated in a given time, but 
also on the time occupied in filling and discharging the vats and in 
leaching. The zinc process occupied a period of between sixty 
and eighty-four hours, so that with the time for the filling and 
discharging a complete cycle of operations was performed in just 
four days and nights. A longer period—of 110 hours—was 
required for the Siemens-Halske electrical process on account of 
the weak solution of the cyanide with which it could be worked. 
A larger size for the vats than 600 tons capacity was not recom- 
mended by the authors, but up to that limit they had found a few 
large vats to be more convenient than a large number of small 
ones, For a plant with five vats, each of tons capacity, the 
sizes of the alkaline wash, strong solution, and weak solution 
tanks were given as 300 tons, 300 tons, and 450 tons respectively. 
The capacity of the zinc boxes was to be determined by the rule 
that each ton—twenty-six cubic feet—of solution per bour re- 
quired twenty-one cubic feet in the zinc box. 





Of the methods which were described of filling and discharging 





the vats, that in which the material was discharged through doors 
in the bottom into trucks running in a tunnel beneath was 
singled out as that to be preferred. The various means of trang. 
porting the eng | mules, hauling engines, and rope haulage 
systems—were referred to, and it was pointed out that where the 
tailings were scattered the use of hauling engines was advanta. 
geous, but where distances were great and quantities large 
mechanical haulage systems effected economy. ‘ 

Several pumps were meutioned, but for small plants those of 
the donkey type, and for large plants those of the centrifugal 
type, were described as the most suitable. The piping arrange. 
ments had been much simplified, the present practice being to 
use one large pipe connecting, with separate cocks, all tke soly. 
tion tanks to all the leaching tanks, through a centrifugal pump 
when necessary. Iron plug cocks were stated to be unsuitable for 
the work on account of the film of oil being dissolved by the 
caustic potasb which resulted from the process, and packed case. 
valve was referred to as the only type which could be used with 
safety. Suitable sizes for the charging and leaching pipes for 
different diameters of vats were given, 

The usual method of collecting sands and tlimes by meang 
of ‘‘tailing-dams” was described, and its results upon their 
distribution and character in regard to future treatment were 
considered. It was demonstrated how it was possible, and of 
common occurrence, for slime-lumps to assay higher after treat- 
ment than before it, on account of their absorbing the solution 
which had dissolved gold from the sand and retaining it 
occluded in their masses. Methods of ploughing, harrowing, 
and shovelling were mentioned for reducing the dry slimes to 
fine powder, and various forms of disintegrating machines for 
the same purpose were described the advantage was emphasied 
of dealing with the tailings directly they leave the battery, 
Particulars were given of the 7 worked out by,the authors 
in conjunction with Captain Mein, in which collecting vats, 
having filters and bottom discharge doors, the water running off 
over the whole periphery of the vat into a trough which conducted 
it to the slime pits, were used. The best form of distributor 
was described, and the sizes for the vats which had been found 
most effective in practice were tabulated. Brief mention was 
then made of some trial methods for shine treatment, 

Descriptions followed of four works which had been chosen 
as typical examples of the application of the plant to the varying 
conditions found in each case, The Main Reef Cyanide Works, 
designed to treat 7000 tons of tailings per month by the zinc pro- 
cess, and built in April, 1893, was first described, and particulars 
were here given of the method of construction and materials of 
the vats and zinc boxes. ‘The Princess and the Simmer and Jack 
Cyanide Works, of 3000 and 15,000 tons per month capacity, 
respectively, both using the zinc process, were next deal? with ; 
and with reference to the latter, in which were the largest wooden 
leaching tanks on the Witwatersrand (oldfields, further particu- 
lars were furnished of the construction of the tanks, discharge 
doors, and furnaces for roasting the slimes, The process of clean- 
ing up the gold by the zinc precipitation process was also 
yt Ry 

The paper concluded with an account of the Worcester Cyanide 
Works, at which the Siemens-Halske electrical extraction process 
was in operation, details being given of the electrical boxes and 
of the method of the recovery of the gold from them, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Electric locomotives for mines.—In one of the Michigan iron mines 
the hauling is done by two electric locomotives of 24ft. gauge, each 
oo having two motors and being capable of exerting a pull of 
1500 lb. on the drawbar ata speed of six or eight miles per hour. 
The maximum haul is 1400ft., the maximum grade 8in, in 100ft., 
and the sharpest curves 12ft. radius, The current is taken from an 
overhead wire. The power plant consists of a Corliss engine, with 
cylinder l4in. by 30in., driving a bipolar generator. The new 
Jeffery electric locomotive for mines is made in three sizes, of 40, 
60, and 80-H.P. The latter, for a gauge of 34ft., is 10ft, Gin. 
long, 5ft. din. wide, and 2ft. 8in. from rail to top of casing. It 
is carried on four wheels, the frames resting on helical springs, 
on top of the axle-boxes, Its capacity is rated at 3000 lb. pull on 
the drawbar at eight miles per hour, but can reach 5000lb., or 
6500 lb. if sand is applied. It can haul on the level, at the above 
speed, 65 cars weighing 1200 1b. each and carrying 3000 lb. of coal, 
making in all a load of nearly 136 tons. The driver sits low down 
in a recess between the axles. The current is taken by a trolley 
pole from an overhead wire, and there is a motor on each axle, the 
high p ower enabling the engine to pick up speed quickly with a 
heavy load without jarring the cars so as to shake the coal off. In 
one case the cost of hauling coal with these locomotives is 1} cents 
per ton per mile, while with mules it was formerly 7} cents per 
ton per mile, and this particular plant paid for itself in savings in 
a little more than a year. 

Cantilever bridge over the St. Lawrence.—A new bridge is to be 
built across the St. Lawrence River at Montreal, probably not far 
from the great Victoria Tubular Bridge of the Grand Trunk Rail- 
way, and tenders for plans and estimates for the steel superstruc- 
ture are now being advertised for. There will be one cantilever 
span of 1250ft., two side spans for the same of 500ft. each, fifteen 
viaduct spans of 250ft. each on the south-side approach, and 
eighteen viaduct spans of 60ft. to 240ft. on the Montreal-side 
approach, The bridge is to have two railway tracks, two tracks 
for an electric street railway, a roadway for ordinary vehicles, and 
two footways. All the roadways are to be on the same level on 
the cantilever spans; but on the viaduct approaches the four 
railway tracks will be on the top of the structure, with the 
roadway and footways below, so arranged as to slope at an easy 
grade from the level of the deck of the cantilever to that of the 
lower chords—or booms—of the viaduct trusses. The piers of the 
cantilever spans will be entirely of masonry, while those of the 
viaducts will be of masonry to a height of 15ft. above high water, 
above which they will be of steel. These are merely general plans, 
detailed and original ~~ being irvited. A prize of 1000 dols. is 
offered for the plan adjudged to be the most suitable, and a prizo 
of 500 dols. for the second best plan, while the engineer whose plan 
is accepted will stand a fair chance of being employed on the con- 
struction of the bridge. Plans will be received until May 15th. 

Single-rail railway.—A little electric railway on a new single- 
rail system has recently been put in operation ; but like other so- 
caJled ‘‘ single-rail” systems, it is really a three-rail system, having 
two guide rai.s, which are absolutely necessary to the operation of 
the road. The new line has a flange single-track rail and two 
guide rails, 18in, apart aad laid fiat, set a little lower than the 
track rail. The car weighs four tons and seats twenty-four 
persons. It is carried on two-track wheels, and has four hori- 
zontal guide wheels to support and steady the car, while flanges on 
the lower edge of the rims of these wheels prevent the car from 
leaving the track. At high speeds the car is said to run upright, 
with only its centre wheels bearing on the rails—except at curves or 
in a lateral swinging motion—which claim was also made for the 
Boynton single-rail railway, in which the horizontal guide wheelsrun 
on either side of an overhead rail. The car is equipped with fifty 
accumulator battery cells, and a 5-horse power motor, and has 
attained a speed of nineteen miles per hour when loaded, at an 
expenditure of 3?-horse power. A contract has been given for a 
line four miles long, the track being carried by a longitudinal 
supported on posts, and strengthened at intervals by inclined or 
brace piles or trestle bents. The rail will be 12ft. above the 
penne raised to 15ft. over highways, and 18ft. over railways. 
The electric power will be generated by a water-power plant. The 
Boynton ‘‘ bicycle” or ‘single rail” system is on a larger scale, 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 
(From our own Correspondent.) 
A SATISFACTORY demand is capesioneet for galvanised sheets, 
Though the Australian and South American demand is not equal 
to a year ago, yet considerable quantities are being ordered. 
Daring last month 13,652 tons of galvanised sheets were exported 
mainly from this district. This was a slight increase over the 
closing month of 1894, and an advance of nearly 1000 tons on two 
ears ago. Compared with January, 1894, however, the demand 
shows a retrogression of 1000 tons. India was the largest buyer 
last month, and she took 3234 tons. Australia came next with 
9897 tons ; South Africa, 1684 tons ; Chili, 1500 tons; the Argen- 
tine, 1000 tons ; and other South and Central American markets, 
975 tons. As regards trade with the Cape, it is this week learned 
that galvanised iron out there has improved in demand, and that 
the price of established brands has risen fully £1 per ton. 

Cable and anchor makers in this district note as significant of 
American progress information to hand that a recent test of chain 
cables made at the Charlestown Navy Yard showed the following 
excellent results :—Five sections of 24in. chain, 46 lb. to the link, 
were strained up to 380,0001b., when the officials are said to have 
desisted for fear of breaking the testing machine. The test is 
said to have been much in excess of Government requirements, In 
South Staffordshire we are at the present time turning out cables 
of 3in, and 3}in, iron. Such work is being made by Messrs, H. P. 
Parker and Uo., Tipton, for the Admiralty, and is to serve as 
mooring chains for one of the new ironclads now being built for 
the British Navy. The exact strain that the cable will bear I am 
not this week in a position to give, but it is pretty safe to say that 
no cables of such proportions were ever before turned out in this 
district. Specially powerful hydraulic machinery is employed in 
the forging and a and the whole reflects the highest credit 
upon the firm concerned, 

Machinery firms in Birmingham learn this week with peculiar 
interest that an important engineering proposal has been made 
to the Government of Western Australia on behalf of Messrs. 
Bewick, Marling, and Co, and Messrs, Alexander Mathieson and 
Co. It is to erect on the new goldfields at Coolgardie a machine 
battery of 1000 heads of stamps, for the purpose of crushing 
gold-bearing ores, and to put down also a cyanide plant. The 
scheme includes a complete system of tram lines and the pur- 
chase from the Government of a concession to pump water from 
the Swan River sufficient for the requirements of the batteries. 
No land grants are asked for beyond lengths of a chain wide 
for the tramway tracks, and sufficient space at various points 
along the routes for the erection of warehouses, The Govern- 
ment are understood to have consented to the necessary surveys 
being commenced without delay. 

— engineers follow with painfal interest the evidence given 
this week at the adjourned coroner’s inquiry into the cause of the 
Diglake Colliery disaster. There were 7 deaths, of which num- 
ber the bodies of 75 men and boys remain in the flooded workings, 
Tbe chief evidence was that of Mr. Frank Rigby, managing 
partner of W. Rigby and Co., the owners of the colliery. He said 
they estimated that the old workings were distant from the last 
drivings, 75 yards in the top level and 80 yards in the break dip. 
It was only intended to have carried the break dip three yards 
further than they had done, so as to leave an ample barrier be- 
tween them and the pound of water. He never contemplated that 
they were at any time within 40 yards of the pound of water, and 
if he had had any idea that hon f were he sbould certainly bave 
kept out boreholes, as requi by the Miners’ Regulation Act. 
The men’s instructions were not to go nearer that 60 yards of 
the old workings, as shown on the plans, He produced 
surface plans of the old workings with the worked-out seams 
marked upon them in their relative pees, He never got any work- 
ing plans of the mine, being told by the agent that those prodtced 
were all he had. The plans he relied on were dated 1855, which 
they received from the late Mr. Bromley, their landlord’s agent in 
1889. The old mines from which the water was sup to have 
come, were worked out by their owner, the late Sir Thomas Boughey. 
The plans bad been found trustworthy in other particulars, ‘here 
was nothing about the old — to arouse his suspicion that there 
might be other worn-out 10ft. workings besides those marked upon 
them. Mr. G. A. Mitcheson, mining engineer, Longton, agent to 
Sir Thomas Boughey, spoke to the substantial accuracy of the 
plans of the old workings, A Boyd's barrier was sufficient to 
prevent any inrush, but not percolation. He did not suppose that 
any barrier could be left sufficiently thick to prevent that. The 
inquiry was adjourned sine die, 

The annual report of the Patent Shaft and Axletree Company, 
habeas | shows a net profit of £12,300. £3500 is placed to 
reserve, and £5000 written off the capital value of Monway Iron- 
works, owing to partial closing, and £3800 is carried forward. The 
closing of unprofitable collieries has resulted in increased profits on 
a The report is the most favourable for some time 
past. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The protracted excessively severe weather has in 
no way tended to improve the situation in either the engineering 
or the iron trades of this district, and although it necessarily 
throws an increased demand upon collieries for house-fire qualities 
of fuel, coalowners are experiencing considerable difficulty in 
executing their orders, owing to the transit over canals being 
almost entirely ded. The ptionally severe winter is 
being most seriously felt in nearly all branches of industry, 
operations in not a few instances being entirely stopped owing to 
the lack of water supplies, whilst gst the large number of un- 
employed workmen in several of the principal engineering centres 
round Manchester—Gorton especially—including the large estab- 
lishments of Messrs, Beyer and Peacock, Sir Joseph Whitworth 
and Co., the Ashbury Carriage Company, and numerous other 
concerns—the distrees has become mostacute. The feeling, however, 
generally prevails that with the break up of the severe weather 
and the resumption of outdoor operations, which are now 
altogether suspended, a general improvement, which for the 
present is being more or less held in abeyance, may be looked for. 

In the iron market business still moves on in much the same 
slow fashion that I have reported recently, the only notable 
change in the position being a steadily growing tendency towards 
more firmness on the part of makers, and lessening disposition 
to undersell on the part of specniative merchants, Although 
local pig ironmakers have not been able to hold on to what 
has en a special price for their foundry qualities, and 
have now brought their quotations down toabout 41s., less 2} at the 
works—equal to about 43s, 6d., less 24 delivered Manchester 
—and are altogether out of the market with regard to forge 
qualities, this in no way appreciably affects other brands offer- 
ing in this market. District brands—which have been the lowest 
competitors—appear to have touched the bottom, and although 
recent sales have been made at lower rates, orders would now 
be difficult to place at much under 36s, 6d. for forge to 38s. 6d. 
for foundry Lincolnshire, and 42s. 6d. to 43s, for Derbyshire 
foundry net cash, delivered Manchester; there is, however, 
very little business doing at these fi . 

For outside brands coming into this market late quotations are 
well maint ined, with, however, only a slow demand coming for- 
ward, Maddlesbrough is not quoted under 43s, 4d. net cash for 
good foundry brands, delivered Manchester, whilst in Scotch iron 
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THE ENGINEER. 


Asr is the condition of the manufactured iron trade, no 
mate — can be reported. Only an extremely slow businesa 
comes forward, with forges working short time—in some cases 
alternate weeks. Bars range from as low as £5 2s, 6d. to £5 5s. 
for Lancashire, to £5 5s. to £5 7s. 6d. for Staffordshire qualities ; 
sheets from £6 15s. to £7 for Lancashire and Staffordshire qualities, 
and Lancasbire hoops remain at from £5 15s. for random to £6 for 
special cut lengths delivered Manchester or Liverpool. 

In the steel trade there is, if anything, rather a better tone. 
For hematites, although only a limited demand is reported, prices 
are showing more firmness, ordinary foundry qualities being quoted 
from 51s. 6d. to 52s., less 24 per cent., with common stec! billets 
obtainable from £3 17s, 6d. wo £4, and better qualities £4 5s., and 
steel boiler-plates not quoted under £6 to £6 2s, 6d., and steel bars 
£6 to £6 53,, delivered Manchester district. 

Oaly a slow business continues to be reported in the metal 
market, but manufacturers hold firmly to quoted list rates. 

Beyond the home and foreign Government contracts to which I 
referred last week, I do not hear of further new work of any 
moment coming forward amongst engineers in this district, and 
except in one or two isolated cases where they are fairly busy on 
special work, engineers mostly remain but indifferently employed. 

Messrs. Hulme and Lund, steam and hydraulic engineers, Corn- 
brook, Manchester, have just turned out some special work, includ- 
ing a pair of their horizontal underground pumping engines, this 
being the third pair delivered to the same firm, each pair forcing 
to a height of t. in a direct lift. The chief novelty about 
these engines is, that the connecting pieces between the steam 
cylinders and the quadrupleacting pumpsare made easily removable, 
so that it is a very simple matter to withdraw the steam pistons 
and piston-rods, which previously was a matter of much trouble. 
In a dark mine, where these engines are usually fixed, facility of 
access to all the working parts is obviously a matter of much 
importance, as unless underground engines can be kept constantly 
at work, there is a danger of the mine being flooded. The 
firm have also two patent direct-acting steam pumps in 
course of construction. Each of these has a 12in. double-acting 
pump, 36in. stroke, and a 16in. steam cylinder, these pumps being 
capable of raising upwards of 80,000 gallons of water per hour, to 
be used for condensing purposes, and in addition they are to be 
arranged for use as a powerful steam fire-engine. The arrange- 
ment of the valve is what is termed Lund’s patent anchor valve 
motion, which is extremely simple and very reliable in action. 
Other work which Messrs, Hulme and 5 have in hand 
includes a 10in. ram pump, to force up to a height of 
350ft. This pump is fitted with crank and connecting-rod, 
aod the action is quadruple, so that there is a continuous flow 
to the water in the pipes. The firm have recently sent out 
many of their boiler feed pumps, to feed at 1601b. pressure, suit- 
— both ey and marine aang and Messrs. oma) ee 

und also make a very good t of pulsating pump, which is 
specially useful for lifting water from phar os a wells, also for 
pumping sewage and other semi-fluids, most of these pumps being 
now fitted with Lund’s patent horizontal steam valve, which by its 
precise action causes a very perfect vacuum, with a consequently 
increased delivery of water. 

All descriptions of round coal suitable for house-fire purposes 
continue in very active demand, but prices are not more than firm 
at recent quoted rates, Common round coals are still only in 
moderate request so far as iron-making, steam, and general manu- 
facturing pur are concerned, but surplus supplies of these 
are to a considerable extent being taken off the market for house- 
fire consumption. Engine classes of fuel are moving off fairly 
well, but supplies are generally ample to meet requirements. 
Prices remain about as last quoted, best Wi Arley coals 
averaging from 10s, 6d. to 11s,; Pemberton four-feet and seconds 
Arley, 9s. 6d. to 10s.; and common house coals, 7s. 6d. to 8.; 
steam and forge coals, 6s. 6d. to 7s.; and engine classes of fuel 
from 3s. 6d. for common sorts up to 4s, 6d. and 5s, for the better 
qualities of slack at the pit mout 

In the shipping trade only a quiet business continues to be 
reported, with 7 descriptions of Lancashire steam coal 
fetching about 83, to 83. 6d. per ton, delivered at the Garston 
Docks or the High Level, Liverpool. 

Barrow.—There is not the slightest improvement in the hematite 
pig iron trade to notice, but, on the contrary, makers find a 
quieter demand, which even a still further restriction in output 
will supply. On home account sales are few, being mainly to local 
consumers, while on foreign account little or nothing is doing. 
Stocks have increased during the week 500 tons in warrant stores, 
and now there is in stock 185,747 tons, or an increase of 15,269 
tons since the beginning of the year. This circumstance is signifi- 
cant when itis remembered that only twenty-three out of seventy- 
five furnaces are in blast. Even within the last fortnight 
six furnaces have ay out of blast, and yet stocks have increased. 
Prices are easy at 42s, 5d. net cash sellers, 42s, 4d. buyers, while 
makers, who are doing very small business indeed, are quoting 43s, 
to 44s, per ton for mixed mer numbers, net f.0.b, 

Iron ore is on very slow sale, Very little beyond a local demand 
can be noted. Prices are as last week at 8s. 6d. to 10s. for ordi- 
“— sorts, and up to 13s, 6d. for best picked qualities. 

he steel trade shows no life except in the plate and the heavy 
steel casting departments, which are busy, and which have a pros- 
pect of continued activity. Plates show an advance of 2s, 6d. 
per ton, and are quoted at £4 7s. 6d. net, f.o.b. 

The rail trade is very quiet. There are only a few inquiries for 
heavy sections, and there is great competition for the orders which 
are being accepted at very low rates. Other branches of the 
steel trade are very quiet, and orders are indeed very scarce, 

Shipbuilders and engineers are busy, but report no new orders. 
Some, however, are pending, and it seems probable as the work 
now in hand is disposed of new contracts will be secured. 

The coal and coke trades are exceptionally quiet. Deliveries 
are limited and sales few. Coke is 17s. per ton, delivered from 
East Coast ovens. Coal ranges from 12s, to 14s, per ton for steam 
qualities. Shipping orders are few. 

The shipping trade displays a rather better tone this week. 
Exyorts of pig iron and steel from West Coast ports during the 
week have reached 7590 tons and 8200 tons respectively, compared 
with 5750 tons and 3455 tons in the corresponding week of last 

ear, an increase of 1840 tons of pig iron and 4745 tons of steel. 

he aggregate shipments this year to date have reached 34,218 tons 
of — and 39,695 tons of steel, compared with 40,602 tons and 
32,820 tons respectively in the corresponding period of last year, 
a Joa aaa of tons of pig iron and an increase of 6875 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ir is now pretty evident that the long-continued frost has come 
toanend. At the time of writing the ice is breaking up and the 
snow-blocked highways are running with water. This change will 
be a great relief in Sheffield and the adjoining districts, the 
locking-up of the land having deprived so many of employment 
and caused dire distress, At the same time it will injuriously 
affect the trade in house coal. During the exceptionally severe 
weather we have just experienced the demand for that class of 
fuel, both locally and from distant markets, has been above the 
average, although very few of the house pits were working full 
time. This fact constitutes one of the most perplexing features 
of the immediate future, The output of house coal has undoubtedly 
been largely in excess of requirements, although many pits were 
only working three to four days a week, and the extremely in- 
clement weather caused consumption to be at its maximum. The 
remarkable mildness before Christmas has caused stocks to be ac- 
cumulated, as everyone hevsapwan, Fd rail could see from the long 
lines of coal-laden wagons in the sidings. These accumulations had, 
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of course, to be cleared before fresh supplies were obtained from the 
collieries, and now, with the breaking up of the frost, it is feared 
that the South Yorkshire collieries be even less fully employed 
than they have been daring the winter. Of course house coal is only 
a small percentage of the output, but there is, at the same time, 
a dull demand for manufacturing fuel, owing to the depression in 
the various heavy industries, e railway companies have taken 
large deliveries, and the gas companies have also received unusually 
heavy supplies, both for lighting and heating, the frost and the fog 
alike combining to increase their requirements. The gravest factor 
in the coal business is the unsatisfactory condition of the iron 
trade, and there will be no general improvement until a change for 
the better comes over that industry. The determination of the 
coalowners to set down the unprofitable seams, is leading to enor- 
mous disputes, as this policy is regarded by the men as another 
way of affecting wages. ‘lhey seem stubbornly bent upon pre- 
venting their employers from cutting off the unremunerative por- 
tions of their pits, although the owners are making every effort to 
find employment for most of the men who are thus necessarily 
discharged. The miners’ associations are officially opposed to this 
movement on the part cf the masterr, and are giving the men all 
the assistance in their power. It is inevitable, however, for the 
employers, if they continue to work their pits, that they should 
restrict their operations to the paying portions, and if the miners’ 
associations and the men continue their present attitude, it is to 
be feared that trouble in the coalfield will come to a head. A con- 
siderable tonnage is now being sent to London, both in Silkstone 
and Barnsley coal. The keen —a of the northern coal- 
fields has been considerably affected of late by the stormy weather 
at sea, This has greatly lessened the weight sent by water and 
appreciably improved the demand from collieries which supply the 
metropolis by rail, as well as increased the call from the 

counties and other provincial markets. Silkstone coal makes from 
10s. to 11s, 6d. per ton; Barnsley house from 83s. 6d. to 93. 6d, per ton, 
the bulk of the business being at the lower figure, while second quali- 
ties range from 8. perton. The steam coal trade is in a very poor 
state. The extreme weather has prevented the ordinary courses of 
the export business, and in consequence the sidings of ports are 
stocked with coal, The huge heaps, which have been accumula- 
ting at the steam coal pits, have also materially increased during 
the past few weeks. This district has taken a much larger portion 
of the Swedish coal contracts than it has ever done before. It is, 
however, doubtful if the contract rate of 7s. 6d. will be maintained 
very long. Barnsley bards are quoted at from 7s. 3d. to 7s. 9d. 

r ton ; second qualities from 6s, 9d., and in not a few cases 3d. 
ess. In gas coal prices vary from 7s. 6d. to 8s. 6d. at the pits, 
The companies decline to enter into any new contracts at present. 
Manufacturing fuel is fairly steady ; riddled slack, 5s. 6d. to 6s. 6d. 
per ton ; pit slack, from 33.; and smudge and small coal at poor 
rates, The coke trade is in the same condition, Derbyshire and 
Lincolnshire taking very little, and prices remaining at the figures 
quoted last week. 

In the iron trade quotations remain as last reported. East 
Coast hematites are at 49s. per ton; West Coast ditto, 51s. per 
ton ; both delivered at Sheffield. Bessemer billets, £5 7s. 6d. to 
£5 103.; Lincolnshire forge iron, 37s. to 38s,; bar iron, £5 to £5 5s. 
The statement that the heavy steel branches are getting worse 
scarcely coincides with inquiries at the East End, where a good 
business has been done of late in cast steel. There can be no 
great improvement, however, all round until marine and railway 
material are more freely called for. The means of production are 
now so enormous that any orders which come into the market 
are snapped up and serve but to afford scant employment. 
The lowness of freights discourages any fresh investment 
in mercantile vessels, and the continued unsatisfactory state 
of the traffics on the line induce companies to get along as 
best they can with their present plant, although their supply, both 
of | tives and , is inadequate to the strain, and 
frequently causes inconvenience. The new programme announced 
by the Admiralty will ensure a continuance of steady employment 
in the armour-plate department, and the Admiralty cannot weil 
withbold orders for guns much longer. Our gun-making firms 
complain that these orders have not been placed before, as the 
costly plant, put down on the understanding that it shoulda re 
employed, is now practically standing idle. The conclusion of the 
war between China and Japan will undoubtedly improve business 
in military materials. Japan is ex to still further strengthen 
its fleet, while China will have to set itself to construct a new 
navy. Some few orders for projectiles have been received since the 
year commenced, but in this department also the means of pro- 
duction are far in excess of the requirements. 

In the lighter industries the home trade appears to be rather 
better, but there is an absence of orders from the Continent, 
Very little has been received from the continental markets this 
year. In agricultural tools and similar goods the protracted frost 
caused a complete suspension, but now that the weather has 
moderated, makers are anticipating considerable business, A 
good deal is doing in contractors’ tools, engineers’ tools, and 
mining tools, The spade and shovel manufacturers are well 
employed. The improvement in the wire trade of the better 
qualities noted a fortnight ago still continues, although the 
Germans take the bulk of the business in the cheaper grades. 
An enormous business has been done in skates since the frost 
set in, but this, the most uncertain of all season trades, is now 
about at an end. It has found employment, however, fora large 
number of joiners’ tool hands, Still, Germany must have made 
a good deal more by it than this country, the cheap German 
skates having practically the run of the English market. The 
cutlery and silver industries are fairly busy, the demand in the 
former from the United States again showing indications of revival, 
while the request for sterling silver goods consequent upon the 
lowness of prices for metal is maintained. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Some slight improvement can this week be noted in several 
branches of the iron and allied industries, but more particularly in 
the pig iron and the rail trades, and the tone of the market has 
in consequence become more sanguine, while more disposition to 

urchase for forward delivery is being shown. A change for the 
tter was naturally expected this month, and it should have come 
before this, but has been delayed by the bad weather, which has 
greatly curtailed shipments, for nearly all the ports to which pig 
Iron is sent from the Tees have been icebound. The dullest 
season of the year is now approaching its termination, and 
a brisker trade must be looked for next month. Continental 
merchants have waited beyond their usual time in commencing to 
buy for spring delivery, as they expected to see further reductions ; 
but they hove now held off as long as they safely can—and besides, 
they cannot look for any easier prices, the tendency being the other 
way at present. That being so, there has this week been more 
desire shown to purchase, and a fair amount of business has been 
done ; in fact, more than in any week since the autumn. A 
deal more could have been transacted if makers would have 
accepted the same price for forward delivery as they were taking 
for prompt ; but they held out for a premium. Most merchants 
and makers report a better inquiry for Cleveland iron, and though 
they cannot but look for a large increase in stocks this month, 
yet they hope that next month they may be able to — 
an excess of consumption over production, a report which will be 
different from any that has been made since Aprillast. This week 
the increase in stock cannot be far short of what it was in ern 
because deliveries both by sea and rail have been much curtailed, 
owing to the bad weather more than to bad trade, and the output 
has not been reduced ; at least, no more furnaces have been put 
out, nor is it likely they will be now that the worst of the year is 
almost over, and deliveries must next month become brisk. In 
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som? instances the makers have reduced the make without 
blowing out the furnaces, but that adds to the cost of the iron, 

The position of the hematite pig iron trade is not quite so bad 
as it has been, the competition po oes become less keen, owing to 
the blowing out of seven of the West Coast furnaces, and the 
probable damping down of some more on account of the strikes 
which are threatened. This action of the West Coast makers has 
been of benefit to their competitors on this side, asit has brought 
about an easing in the price of coke. This has long been wanted, 
for the cost of coke has been a deal out of proportion with 
the price of pig iron, but it could not be expected that the coke 
manufacturers would reduce their prices as long as they were 
able without difficulty to sell all the coke they made. The coke 
manufacturers appear to have been the only people who have done 
fairly well over the last half-year, and they were bound to do 
so while there was no reduction in the number of furnaces 
in operation, but the case is modified now. Most of the coke used 
in Cumberland and North I hire is obtained from the south- 
west of Durham, and the blowing out of these seven furnaces will 
have lessened the consumption of coke by nearly tons per 
week. In consequence of this a number of coke mines have been 
stopped. The coke makers’ combination still, however, adhere to 
123, 3d. per ton, delivered on Tees-side, for their best coke, but 
there are firms outside the organisation which have reduced their 
quotations at least 3d. per ton. The West Coast firms find it very 
difficult to compete with these on the East Coast, for though ed 
have the ore near to their furnaces, it costs more than the Spanis| 
ore, delivered at Middlesbrough or the Tyne, and Spanish ore is in 
some cases used by West Coast makers themselves. Thus, having 
dearer ore and dearer coke, the West Coast firms find the situation 
even more satisfactory than it is with the East Coast people, and 
they are the first to blow out. 

Cleveland pig iron is somewhat stiffer in price this week, as a 
result of the increased buying, and nothing below 34s. 6d. per ton 
for prompt f.o.b, delivery has been taken for No. 3. G.M.B., with 
34s, 9d. for delivery as far forward as April. Makers are hoping 
to see 35s, again prevailing for No. 3 next month, when the spring 
deliveries have commenced, and some are asking that now, with 
34s. 9d. for pee delivery. The quotations for Cleveland war- 
rants have kept very steady this week, 34s. 44d. cash being 
seller’s figure generally. No. 1 Cleveland pig iron, which is chiefly 
required for shipment to the Continent, has this week been sold at 
36s, 6d., and in a few cases at 36s, 3d., but better prices are 
expected to be realised next month. No. 4 Cleveland foundry 
pig iron is offered at 33: 9d., and grey forge at 33s., for 
prompt f.o.b. delivery. Mixed numbers of East Coast hematite 
pig iron have been sold at 41s. 6d. per ton for prompt delivery, 
but the price for forward delivery has improved, and 42s, is 
generally asked. 

The stock of Cleveland pig iron in Connal’s warrant stores on 
ne night was 102,178 tons, or 3336 tons increase for the 
month. t is nearly three years since there was so large a 
stock as is now held, the quantity being reduced to 100,000 tons 
in the early part of May, 1892, during the progress of the 
Durham miners’ strike—and it has never till now risen above that. 
The shipments of pig iron from the Tees have been extremely poor 
this month, more because of bad weather than bad trade, and the 
quantity exported up to the 20th was 27,356 tons, as compared 
with 27,256 tons in last month, and 48,786 tons in February, 
1894, to 20th. 

Some improvement is reported by rail makers, and pi cts 
are more encouraging than they have been for a long time. Fish- 
plates are also in better request, but not steel sleepers, though 
makers of the last-named are hopeful that it will not be long 
before their business will increase, The increased demand is nearly 
allon export account. The quantity of rails required at home for 
renewals is comparatively small, not anything like it was when 
the iron rail was mainly used, because the life of the steel rail is 
much longer than that of the iron rail. About £3 11s, 6d. net at 
works is quoted for heavy steel rails. 

The plate trade is unsatisfactory, and some mills are not running 
more than half-time, though the position will doubtless improve as 
soon as operations are recommenced at the shipyards. Very little 
has been done by shipbuilders since Christmas, the weather having 
caused the suspension of almost all outdoor occupations, The 
price of steel ship-plates is £4 12s, 6d., and iron ship-plates £4 lis., 
boiler-plates being £1 more in each case, all being less 24 per cent. 
and delivered f.o.t. Iron and steel ship angles are about £4 10s., 
less 24 per cent. f.o.t. The bar trade has perhaps never been 
worse than it is at present, and manufacturers find that the reduc- 
tion in quotations made a week or two ago has not brought in more 
work, Till very recently the bar makers did not feel the depres- 
sion to — like the same extent as producers of other descrip- 
tions of finished iron, but now they are suffering quite as much as 
any. They ask £4 15;3., less 24 per cent. f.o.t., for common bars, 
but do not find it easy to get that. 

Ironfounders pr trade very indifferent, and some are 
producing very much less than their plant is capable of. Marine 
engineers find trade very slack, but some firms engaged in general 
engineering work are experiencing an improvement, and have not 
run their establishments so well since the early part of last year. 
Bridge builders in some cases report trade worse than ever, but in 
others they are not badly off. Contracts for pipes are few in 
number and for small quantities, 

The coal trade is unsatisfactory, and shipments are very poor, 
because so many ports are closed, and even to London, for several 
days, no cargoes could be sent because of the ice in the Thames, 
The Tyne Dock coal shipments last week only reached 82,769 tons. 
or 11,333 tons less than in the corresponding week last year ; from 
Blyth 41,607 tons, 660 tons decrease ; and from Sunderland 53,375 
tons, or between 20,000 and 30,000 tons less than the average. 
Accordingly pits have worked badly, and lower rates are quoted, 
even by the combination of Durham gas coal masters, who have 
met and agreed to a reduction of fourpence per ton. This was 
very necessary, as firms outside the combination were underselling 
the members of that organisation, and securing the orders. The 
Stockholm coal contract is said to have been placed with 
Darham collieries at 10s. 34d., per ton c.i.f., Stockholm, a price 
considerably lower than the rate paid last year. Best Northumber- 
land steam coal is about 8s. 9d., and small 3s, 3d. both f.o.b. Mr. 
David Dale has been elected chairman of the newly formed 
Durham Coal Trade Conciliation Board, and Mr. John Wilson, 
M.P., vice-chairman, the umpire to be selected by the Board of 
Trade, as provided by the rules, 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has exhibited a little more anima- 
tion in the past few days, but there is still much room for im- 
provement. Business has been done in Scotch warrants at 
41s, 3d, to 41s, 4d. cash per ton. Cleveland iron has been slightly 
more in request at 34s, 4d. to 34s, 44d. Hematites continue very 
quiet. There is a steady consumption of this class of iron in the 
steel works, but it is obtained largely direct from the makers, and 
does not therefore greatly affect the position of the open market, 
where Cumberland warrants are nominally 42s, 44d., and Middles- 
brough 41s, 6d. cash, 

The output of pig iron has not been much changed since last 
week, only one furnace lees being in blast, although a number of 
changes has taken place in the disposition of the furnaces pro- 
ducing the different qualities cf iron, The total number blowing 
is seventy-three, compared with seventy-four last week, and sixty at 
this time last year. Of the total, forty-four furnaces are making 
ordinary, twenty-five hematite, and four basic iron, all the latter 
being in operation at Glengarnock. 

A few of the special brands of makers’ pig iron are 6d. per ton 
Jower than last week. G.M.B., f.o.b. at G w, No, 1, is quoted, 
42s, 6d. per ton; No, 3, 41s,; Monkland, No, 1, 43s, 6d.; No, 3, 





41s, 6d.; Carnbroe, No. 1, 45s. 6d.; No. 3, 42s, 6d.; Clyde. 
No. 1, 48s. 6d.; No. 3, 45s, 6d.; errie, der, an 
Summerlee, No. 1, 50s. 6d.; No. 3, 46s.; Coltness, No. 1, 53s. 6d 
No. 3, 50s.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 44s. 6d. ; 
Eglinton, No. 1, 46s. 6d.; No. 3, 44s.; Dalmellington at Ayr, 
No. 1, 45s. 6d.; No, 3, 43s, 6d.; Shotts at Leith, No. 1, 528. 6d.; 
- o. = 50s.; Carron at Grangemouth, No. 1, 54s. 6d.; No. 3, 

s. 6d. 

The shipping trade in pig iron is reduced to very small dimen- 
sions, largely in consequence of the state of the weather. The 
quantity shipped in the past week is the smallest for a/long time, 
amounting to only 2475 tons, and this compares with 6208 tons |in 
the same week of 1894. There was sentto Australia 680 tons, 
India 8, France 70, Germany 80, Belgium 10, Spain and Portugal 
10, other countries 590, the coastwise shipments, being 1227 against 
4403 in the corresponding week of 1894, 

The home trade in pig iron at the moment is greatly curtailed by 
the weather, which continues, indeed, to adversely influence 
almost every branch of the iron industry. Many consuming works, 
including shipyards, are still wholly or partly idle in consequence 
of the gas and water supplies being cut off wf the frost. 

In the finished iron trade business is dull, both for home use 
and export, particularly the latter. Merchants are, however, 
looking forward to a good business with the East on the termina- 
tion of the war between China and Japan. The mischief done to 
our trade by the more favourable freights from the Continent is 
about as apparent as ever. 

The steel trade is fairly employed, and inquiries for shipbuilding 
material are not unsatisfactory in number, but prices leave scarcely 
= in for profit. 

e West of Scotland Conciliation Board of Steelmakers, con- 
sisting of representatives of masters and workmen, met in Glasgow 
this week to deal with the claim of the employers for a reduction 
of wages, The masters ask that all workers earning 303. per week 
and upwards should submit to a reduction of 5 per cent. The 
representatives of the men urged that they had not obtained 
sufficient time to consider the subject, and it was agreed to adjourn 
the meeting for three weeks. If the men at the end of that time 
decline to accept the reduction, the question will be referred to the 
arbiter for settlement. 

The coal market is active for household sorts for home use, but 
the shipping trade remains in a very backward condition. The 
total clearances from Scottish ports amounted to only 94,397 tons, 
compared with 107,690 in the preceding week, and 112,228 in the 
corresponding week of last year. Since the beginning of the year 
the shipments have been 663,834 tons, against 892,016 in the same 
period of 1894, 

Work is much interrupted at the collieries by frost, it being 
almost impossible in seme cases to keep the shafts free of ice, so as 
to preserve access to the pits, while a scarcity of water has led to 
a stoppage in quite a number of cases, But there is no lack of 
supplies for all requirements, and prices for shipping qualities are 
difficult to maintain. Main coal is quoted, f.o.b. at Glasgow, 6s. 
to 6s, 34.; splint, 6s. 9d.; ell, 7s.; steam, 7s. 9d. to 8s, per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Bute Docks half-yearly meeting and report naturally give 
one a key to the condition of things. The great establishment, 
the amount of capital involved, and its preponderance over all 
other local industries—railway, colliery, or steel works—single it 
out for special note and observation. I find that at the last meet- 
ing, this week, which was as usual private, £78,830 10s. 7d. was 
declared available for dividend, and that after providing for 
interest on debenture stock, and dividend on the Four per Cent. 
Preference Shares, there remained a balance of £38, 10s. 7d. 
The directors’ report was approved and adopted, and a dividend 
for the half-year was declared at the rate of 3 per cent. per 
annum on the ordinary shares, payable February 19th, leaving a 
balance of £8080 10s. 7d. to be carried forward. 

A special meeting of the company was held after this arrange- 
ment, when the following Bill was submitted, discussed, and 
approved :—‘‘ A Bill for empowering the Bute Docks Company to 
extend the sea well or embankment authorised by the Bute Docks 
Act, 1882, and subsequent Acts, and to make further provision 
with respect to the capital of the company, ,and for other pur- 

es, 


There is a fairly good demand for steam coal, and though slight 
variations of price have taken place, the result has been more in 
an upward direction than otherwise. For instance, on Monday 
quotations were for best steam at Cardiff, 10s. 3d. to 10s. 9d.; 
mid-week the quotation was 10s. 6d. to10s. 9d. The other classes 
of coal were last quoted as follows : Seconds, 103.; best Monmouth- 
shire, 9s. 3d. to 9s. 6d.; dry sorts, for which demand is improving 
from France, 93, 6d. to 9s. 9d.; best small, 5s, 

In house coal a good demand has come in, but with no change in 

rices of any account. The best realises lls, at Cardiff; No. 3 

hondda, 10s. to 10s, 3d.; brush, 8s, 3d. to 8s, 6d.; small, 6s, 3d. 
to 6s. 6d.; No, 2 Rhondda, 8s. 9d. to 9s.; through, 68. 9d. to 7s.; 
small, 4s, 3d. to 4s, 6d. Some Western Valley coals are selling at 
9s. 14d. Swansea prices are 10s, to 10s, 6d. best steam ; second 
quality, 9s. to 10s.; bunkers, 9s, to 10s.; smal], 4s. to 4s. 6d.; 
Rhondda, No. 3, 10s. to 11s.; through, 9s. to 92. 6d.; small, 6s. 6d. 
to 7s.; anthracite, 8s, 9d. to 93. 6d.; ordinary large, best, 12s. to 
12s. 6d. Patent fuel and coke prices remain. At Cardiff, best 
— fuel is in good demand. Average demand for pitwood at 
ast prices. 

A moderate amount of work is being carried on at the principal 
steel works, and hitherto there has been no blowing out or 
damping down. How long this will continue it is difficult to state. 
Speaking to some of the principals on the subject of trade, there 
has been a significant shrug of the shoulders, and the intimation 
that very little was being done. It is evident by the introduction 
of the ‘‘ day-to-day system” fat some places, that managers are 
preparing for the worst, at the same time holding out to the 
hope that some_improvement may come about, Cyfarthfa Works, 
which are mana with rare skill and the keenest economy in 
details of the cost sheet, are going with tolerable activity, 
showing that tin bars are still in average request, and that 
Harrington, Millom, Barrow, and Middlesbro’ can only get in an 
occasional order. It is only by the most careful work that this 
is done, and I am afraid to put on record the small margin that 
exists in the best cases between cost and sale. Losses occasionally 
are certainties. Makers are aided by a low labour rate and the 
best machinery, or it could not be done. The cheapest labour 
rate I have yet heard of is calculated at 3s. perton. In many 
cases this must run up to 4s. or even more, and the result of two 
tons ore per one ton steel, coke, coal, scrap, and ferro-manganese 
is a manufacture which only realises a shade over £3 10s. 

The last quotations Swansea gr are as follows :— 
Pig iron, Glasgow warrants, 41s, 4d.; Middlesbrough, 34s. 4d.; 
hematites, 41s. 5d.; Welsh bars, £4 15s. to £5; sheet iron and 
steel from £6; Bessemer steel tin-plate bars from £3 15e.; Siemens 
from £3 18s.; steel rails, heavy, from £3 15s. 6d.; light from £4 5s, 
Tin-plate makers’ quotation for Bessemer, 9s. 6d. to 9s. 9d.; 
Siemens, 9s. 9d. to 10s.; ternes per double box 28 by 20, 18s, tid. 

6d.; best charcoal, 10s, 6d. to 12s, 6d.; wasters 6d. to 1s, 
less than primes, Block tin is now at £60 to £60 2s, 6d. In lead, 
foreign and home prices are equalising, and if this continue a 
rather dormant industry will have a chance of improvement. 
English lead at Swansea is now quoted at £9 12s, €d, to £9 15s.; 
Spanish, £9 10s, to £9 11s, 3d. 

The Swansea Harbour Trustees have supplied the following 
official return of tin-plates, received from works, shi » and 
remaining in stock, for last week :—Received, 69,734 boxes; 
shipped, 57,014 boxes ; in stock, 247,562 boxes. The decrease in 
the quantity a is due to the severity of the weather. The 
situation is tersely described on Change as bad, More mills have 


been stopped, yet the ruling prices are below cost, and 
stop must take place, pt to increased poo Ri inde 
tricts that are a'ready filled with destitution. More emigration, 
to America is announced amongst tin-plate men of the more provi. 
dent class, 

A fatal accident is reported from Morfa Colliery, an under-geg 
colliery, which has had more than an average of casualties, 

A carpenter's trade dispute is ‘‘on” at Cardiff, employers offer. 
ing piecework instead of 8}d. per hour. So far it is confined to 
one firm. 

The coal Hy gs at Swansea docks are complaining that thejp 
pay of 3s, 9d. per day is insufficient, and threaten a strike unless, 
an arrangement is made to pey on tonnage. 

The number of damaged veesels that have come into Cardiff 
during the severe winter, which is still with us, has earned it the 
name of the shipping hospital. This week the Embericos, which 
had been on fire in Bremerhaven, came in, and the Kilsyth 
injured in the bulwarks, Two mishaps are also reported at Ba 
toa French and a Liverpool steamer. The Emily, of Cardi 
bound to port with potatoes, picked up an abandoned Carnarvon 
schooner a few days ago, and towed her into Holyhead. he 
catalogue of disasters altogether will be a long one for this winter, 

The approaching sliding scale crisis is regarded with apprehen. 
sion throughout the district, and the prudent are getting ready 
for a probable struggle. My own impression is that an arrange. 
ment will be brought about, and a week or two hence will yield 
signs to that effect. At present the steam coal trade cannot be 
regarded as flourishing. e best prices are low, and the weather 
hampers trade seriously. It is, however, considered that better 
times are at hand, and one proof of this is in coalowners refusj 
to enter into contracts at existing rates, and contenting them. 
selves in selling for the present in the open market, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BusivEss on the iron markets has again been very quiet during 
the past week. All descriptions of iron continue in the slowest 
possible demand, and, in spite of the mills in many instances not 
working more than four days per week, production remains con. 
siderably higher than consumption, and a depression in prices 
is inevitable. 

With regard to the iron trade in Silesia, there is ecarcely any 
novel feature to be noticed since former letters, except that wire 
and wire nails have been in better request quite recently, For 
all sorts of pig and malleable iron an extremely poor inquiry is 
reported, with prices here and there showing a tendency downward, 

Ver little business is doing on the Austro-Hungarian iron 
market, the cold weather of the last weeks having naturally not 
been without influence on demand, especially with regard to bars, 
plates and structural iron. The Kaiser-Ferdinand-Nordbabn has 
placed an order for twenty-one locomotives, six of which are to be 
express locomotives, with a locomotive —s in Wiener- Neustadt, 
and another order for wagons was given to F. Ringhofer-Prag, 

No change whatever has occurred on the French iron market 
since former report ; the condition of the various branches is not a 
very satisfactory one, — a quiet and pretty regular opera. 
tion is still going on at most of the works. 

There was again less than an average business doing on the 
Belgian iron market this week. Pig iron remains in very quiet 
consumption, and makers of finished iron all complain that the 
orders they secure only keep their concerns going part of the week, 
and that what is paid does not even cover the costs of production, 
Naturally, there are next to no orders for building requirements 

iven out as yet, and the wagon and locomotive builders are also 

oing but a small trade at present. There is, however, a better 
employment expected in future, the Egyptian Railways having 
placed an order for thirty-two iron bridges with Belgian firms. 

Statistic figures for 1894 show an increase of 32,000 t. in export 
of the different articles of manufactured steel ; in finished iron an 
increase of 47,000 t. is stated. No less than 1,932,722 t. iron ore 
were imported in 1894, against 1,684,979 t. in the year before, 
while export amounted to 260,355 t., against 171,120 t. in the 
previous year. The Belgian coal market is uncommonly animated 
at present, owing to the continued cold weather. Stocks are de- 
creasing rapidly. Up to date prices have not changed in an up- 
ward direction, but every sign of weakness has disappeared. 
Engine classes of coal easily fetch 10°50f. p.t.; house coal costs 
13f. to 14f. p.t., while small coal is to be had at 7f. to 8f. p.t. 
Coke shows a rising inclination, and the price of 13f. p.t. has been 
repeatedly surpassed. As regards the business in coal on the 
Belgian market during the past year, it is stated that import cf 
coal amounted to 1,369,786 t., against 1,288,640 t. in 1893, and 
1,486,212 t. in 1892 ; from Germany came, in 1894, 707,564 t.; in 
1893, 690,040 t.; in 1892, 707,510 t. Import in coke was 326,153 t., 
against 287,560 t. in 1893, and 191,054 t. in 1892 ; German import 
was 313,794 t. in 1894, 282,096 t. in 1893, and 187,071 t. in 1892, 
Export in coal was, for 1894, 4,534,567 t.; for 1893, 4,849,887 t., and 
in 1892 it was 4,539,485 t. only, of which 229,633 t., 213,100 t., 
and 157,683 t. were sent to Germany, and 3,555,187 t., 3,880,673 t., 
and 3,809,015 t. were exported to France. In coke, export 
amounted to 881,687 t. in 1894, 941,663 t. in 1893, and 991,028t. 
in 1892 ; to Germany were sent 154,385 t. in 1894, 151,920 t, in 
1893, and 140,500 t. in 1892, 

It is very tedious to relate the same thing week after week, 

et it would be impossible to tell anything new with regard to the 
Rhenish- Westphalian iron market. In the raw as well as in the 
finished iron de ent extremely little life is stirring ; only a 
few branches of the trade form an exception, and the general 
tendency is altogether very ot Iron ore is, naturally, also 
but weakly called for, M. 7:20 to M. 7:50 p.t. being the price 
quoted for spathose iron ore, roasted ditto fetching M. 10 to 10:30 
p.t , while inferior sorts are paid with M. 8 to 9 p.t. net at mines, 
In Luxemburg-Lorraine minette is quoted M. 2°50 to 2°70 p.t., 
and for the 40 p.c. contents M. 3°70 p.t. is given. The majority 
of the blast furnaces are working on stock, and some firms have 
been obliged to put out or damp down their furnaces, Prices are 
tolerably well maintained. For spiegeleisen, 10 to 12 p.c. —_ 
M. 51 p.t. is quoted ; good forge quality, No. 1, M. 45 to 46 p.t.: 
No, 3, M. 42 p.t.; hematite, M. ad es foundry pig, No. 1, M. 63 
p.t.; No. 3, M. 54 p.t.; basic, M. 45 p.t.; Bessemer, M. 48 to 49 
p.t.; iron for making steel, M. 44 to 45 p.t. Luxemburg forge 
pig, M. 42 p.t. 
ant of confidence, reserve on the 
unremunerative prices are the principa 





rt of buyers and low and 
gated of the malleable 
iron trade, Concerning the various branches there has been only 
a poor business done in bars, the demand on home and on foreign 
account being reduced toa mere nothing. The girder trade is 


likewise very dull, but for hoops a fair request is reported upon 
the week, and existing orders, if not numerous or of weight, are 
nevertheless sufficient to keep up a pretty good activity. The 
situation of the plate and sheet mills remains unaltered, want of 
inquiry being added to the reduced quotations so long and justly 
complained of. Wire and wire nails do not show an alteration, and 
rivets are also very dull. With regard to the employment at the 
foundries and machine factories only very unfavourable accoun 
can be given. At alate tendering for ee M. 110°25 p.t. 
were the lowest offers, others going up to M. 126 p.t, at works. 

Latest list quotations per ton at works are as under :—Good 
merchant bars, M. 100 to 103; angles, M. 110; girders, M. 83 to 
87; hoops, M. 103 to 108; billets in basic and Bessemer, M. 73 to 
75 ; heavy plates for ree ptonng | purposes, M. 140 to 145 ; tank 
do,, M. 130 to 135; steel plates, M. 120 to 125 ; tank do., M. 1] 
to 115 ; sheets, M. 135 to 140; Siegen thin sheets, M. 120 to 
125, Iron wire rods, common quality, M. 107 to 112 ; drawn wire 
in iron or steel, M. 92 to 95; wire nails, M. 113 to 115; rivete, 
M. 145 ; complete sets of wheels and axles, M. 270 to 280 ; axles, 
M. 200; steel tires, M. 195 to 200 ; steel rails, M, 108 to 110 ; steel 
sleepers, M. 106 ; fish-plates, M, 120, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 14th, 

‘Tux markets, and to some extent general busi- 
ness, is affected by the uncertainty as to the legis- 
lation i ded to maintain a proper gold reserve. 
The sentiment of the people who never speak 
except at the ballot box, is against the Adminis- 
tration course, and all measures that have been 
proposed, Even the Republican leaders will find 
it no easy task to hold control unless they accept 
bimetallic ideas and measures. ‘he industrial 
situation is improving. but the coldest weather 
for twenty years has kept railroads tied up and 
all business at a standstill. The mills are gradu- 
ally increasing output to supply material for 
spring construction, There is strong assurance 
that there will be a much larger volume of work 
next spring than last. The tendency of prices 
continues downward. The ype. opinion is 
that a gradual expansion of requirements will 
take place in all channels, as soon as the Govern- 
ment su s in overcoming the difficulties 
surrounding the Treasury managements. Should 
an extra session of Congress be called, which is 
not regarded as possible, radically different 
fiscal measures will be proposed, The volume of 
money in circulation is but little less than one or 
two years ago. 














LAUNCHES AND TRIAL TRIPS. 


' On Saturday, February 16th, 1895, the steel 
screw steamer Lombardy, 305ft. by 41ft. 3in. by 
20ft. 3in., constructed by Sir Raylton Dixon and 
Co., Cleveland Dockyard, to the order of Messrs. 
David Maclver, Sons, and Co,, of Liverpool, had 
a most successful trial trip in Tees Bay. The 
vessel is of the partial awning deck type, witha 
long raised quarter-deck and Poop, and has been 
built under especial survey to Lloyds’ highest 
class, She has a large deadweight carrying 
capacity on a light draught of water, and has 
been specially designed for the River Plate and 
South American trade, the deck erections, Xc., 
being so arranged that the vessel can be promptly 
adapted for carrying cattle. Triple-expansion 
engines have been fitted by Meesrs, Blair and 
Co., Stockton-on-Tees, having cylinders 23in., 
37in., 6lin., by 42in, stroke, supplied with steam 
by two large steel boilers working at 160 |b. 
pressure, ‘The vessel has been constructed under 
the personal supervision of Mr, P. H. Roscoe, of 
Liverpool, consulting engineer to the owners, and 
she will be commanded by Captain Hetherington. 
At the conclusion of the trial trip the steamer 
proceeded direct to Liverpool to load. This is 
the last of three steamers Sir Raylton Dixon and 
Co. have built for the same owners within the 
last few months. 











INsTITUTION OF CIVIL ENGINEERS —MAN- 
CHESTER ASSOCIATION OF STUDENTS.—At a meet- 
ing of this Association held on the 13th inst., 
Mr. Alex. Ross, M. Inst. C.E., the president of 
the Association, in the chair, Mr. L. V. Warhurst, 
Stud. Inst. C.E., read a paper on ‘‘ The 
Strengthening of the Dinting and the Mottram 
Viaducts,” These viaducts are situate about 
twelve miles east of Manchester, and carry the 
main line of the Manchester, Sheffield, and Lin- 
colnshire Railway. The total length of the 
Dinting Viaduct is 1452ft., consisting of five main 
spans of 134ft. each, and eleven side spans of 
50ft. In the Mottram viaduct there are three 
spans of 140ft., 156ft., and 126ft. respectively. 

he author first referred to the old viaducts 
erected in the year 1843 by the late Mr. Joseph 
Locke, M.P., past president Inst. CE. They 
were originally constructed of timber ribs on the 
laminated principle. These ribs were 4ft, Gin. 
deep and 18in. wide, At the springing of the 
arch the ribs were fitted into cast iron shoes let 
into the masonry of the ogy and abutments, and 
were braced together by diagonal and cross 
braces. The uprights and diagonals in the 
spandrils were also of timber and were morticed 
into longitudinal beams, supporting cross joists, 
on which the permanent way was laid at a 
height of about 120ft. above the level of the 
“aie beneath. About twenty years, after 
erection, it was considered advisable to consult 
the late Sir William Fairbairn as to the desira- 
bility of replacing the timber-arched ribs by 
wrought iron girders, After due consideration he 
recommended that the timber arches should 
be replaced by two wrought iron tubular or 
box girders, the masonry in the piers and 
abutments being cut down to receive them. 
The girders are fixed to the two middle piers in 
the case of the Dinting Viaduct, and on one pier 
of the Mottram Viaduct, being free to expand 
and contract towards each end in the direction of 
the abutments. Oa the top of these main girders 
wrought iron cross girders were riveted to the 
flanges at intervals of 4ft., and upon these were 
placed the longitudinal sleepers, on wuich the 
permanent way was laid. The author then stated 
that, on account of the increase in the weight of 
rolling stock, and to meet the requirements of 
the Board of Trade, it was found necessary to 
strengthen the two viaducts as reconstructed by 
Sir William Fairbairn. For this purpose two new 
steel double-webbed braced girders have been 
inserted in each span, under the cross girders, 
parallel with and between the existing tubular 
girders, It was found necessary to build the new 
girders below, on the ground level, the great 
height of the viaducts precluding—on account of 
cost—any attempt ata built timber staging. The 
time taken to lift and place in position one of 
these girders, which means the lifting of 60 tons 
to a height of 120ft. above the ground level, aver- 
aged six hours. The total amount of steelwork 
used in girders, bearing saddles, &c., for Dinting 
Viaduct was 566 tons, and in the Mottram 
Viaduct 405 tons. The whole of the steelwork 
having been manufactured complete by sub-con- 
tractors, was erected into position by the con- 
tractors, Messrs, J. Cochrane and Sons, of West- 
minster, within twelve months of the letting of 
the contract. The works were designed by Mr. 
Alexander Ross, M. Inst. C.E., engineer-in-chief 
to the Manchester, Sheffield, and Lincolnshire 


Railway, and carried out under his personal 
supervision, Mr, D, Campbell-Rattray, Assoc, M. 
pe C.E., was the resident engineer on the 
works, 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


6th February, 1895. 


2648. Trouser Prorecror. P. H. Sauerbier, London. 

2649. Cycies, J. W. Hewitt, London. 

2650. ELectric BEgxs, 8. Quincey, London. 

2651. Manuracturina Espcms Merat Bani, T. C. 
Dennison, London 

2652. Rotary Brousnes for Paper-Hanaina, P. FP. R. 
Lange, London. 

2653. Sewine Macuinegs, A. Eppler, London. 

2654. Tires, F. Pegler, London. 

2655. Apvostine Piano Srrivnas, I. Lawrence and D. 
Layley, London. 

2656. CRYSTALLISED CompounpDs of ANTIPYRINE, A. 
Knoll, London. 

2657. Cycixs, A. Schultze, London. 

2658. WickLess Perro.teum Burners, A. E. Malm- 
strém, London. 

2659. Evectricat Resistances, Sir C. H. A. F. L Ross, 
London. 

2660. Propuction of Cyanocen Compounps, A. E. 
Morgans, London. 

2661. Wispow Burp Ro.iers, E. H. Parkes, 
London 

7th February, 1895. 


2662. Matt Drastase Powper, J. H. Hassall, Man- 
chester. 

2663. Decoratine Foor Covers, E. Salomon, London. 

2664. ‘Twin Frost Srups, F. G. Brooke, Stockport. 

2665. Seams of Boots, H. Dickson, Leicester. 

2666. ANTIsEPTIC Urerine Dovcug, R. King, Darwen. 

2667. Fans for BLowme Fires, T. 8. Payne, Swansea. 

2668. RoLLeR Bearina AXLE-Box, J. Clark, Bedford. 

2669. Dumps Cavpiz for Gotr Ciuss, T. D. Cummias, 
Manchester. 

2670, Uricisation of Ferspar, T. Twynam, Surrey. 

2671. Removat of Burs, 8. E. Asquith, H. E. Tankard, 
and W. Scaife, Bradford. 

2972. The Siippinc Preventer, E. Lawrence and G. 
W. Upcott, London. 

2673. Manuracture of Saccges, W. Christie, Glasgow. 

2674. Smati_man Havtace Cup, J. W. Smallman, 
Nuneaton. 

2675. InsuLators for OveRHEAD ELEcTricat Con- 
puctors, A. Wiglesworth, Liverpool. 

2676. Printine of Cotton Warps, T. Pickles, Man- 
chester. 

2677. Vatve and Inrtator for Trees, D. Binnion, 
Manchester. 

2678. Hanp Cameras, J. Ashford, Birmingham. 

2679. Incanpescent Gas Burners, M. Busse, Man- 
chester. 

2680. Foo Sicwatuina, G. Cousens and ©. Grayson, 
Bradford. 

2681. Luseicators, J. Medway, Keighley. 

2682. Borter Fver Economiser, J. &. Mitton, Long- 


port. 

2688. Banp for VenTILatina Harts, F. Falgate, Burton- 
on-Trent. 

2684. Portasce Furnace; for Heatinc, G. R Gawen- 
lee, Bishopbriggs 

2685. Reouiaiion of Hypravtic Powrr, R. Middle- 
ton, Leeds. 

2686. Trousers’ and other Ciips and Hotpers, L. 
Myers, Birmingham. 

2687. Provection LaNTeRNs and Potariscorgs, W. I. 
Chadwick, Manchester. 

2688. Paste for Stoyg or other Sreps, H. B. Young, 


iw. 
2689. New Wasnine Brusa or Mop, J. M. Walker, 
Ww, 


G le 

2690. Rarsinc Liquips, J. Menzies, R. Rogerson, and 
J. Menzies, jun., Glasgow. 

2691. Guarp for Carver Fork, W. C. Horner, London. 

2692. Fine Avarm, F. Lamplough and J. Bourdelaine, 
London. 

2698. Groves for Domestic Work, &c., 8. J. Nixon, 
London. 

2694. VewTiLaTion for Wixpow Sasues, W. Ingham, 


mdon, 

2605. Fewper Curs3, Asu-pans, &., H. Sheldon, 
mingham. 

= COVERING Bye-propucts, &c., W. Donald, 


iw. 
2697. Wneeis, R. Cockburn, Glasgow. 
2698. Screw Prope.iers, W. G. Wrench, Glasgow. 
2699. Brick Kitna, &c., G. Hewett and A. Jolley, 
London. 
2700. ApverTisino, E. G. Banks, London. 
2701. PwgzuMAtic TiREs and Pneumatic WueE.s, F. 
King. London, 
2702. — Hanne for Nets, E. A. 8. Fawcett, 


London. 

2703. Ristne Butr Hixces for Doors, H. H. Green, 

mdon. 

2704. Benpine Sprouts of Hotitow-ware, E. Smithe- 
man, London. 

2705. Sarety Rocxine Horses and Curr, F. W. Cole, 
London. 

2706. CLosinc BuLKkHEAD Doors in Sxip3, H. Paul, 
London. 

2707. ArvusTsBuE Scuoot Waitina Desks, J. Chrétien, 
London. 

2708 Priytine Macncery, A. J.-13. Dubuc, London. 

2709. Parzr, R. Aitken, London. 

2710. PResERVING and CoLourinc Woop, R. Aitken, 
London. 

2711. Treatment of AnmmaL Fisres, R. Aitken, 


ndon,. 

es Rarsinc Crops, E. OC, Blackstone and D. Johnson, 
ndon. 

2718. a Banps on Drums, L. W. Wallach, 


ndon. 

2714. Axues for Ramtway Carriages, 8. Pettit, 
London. 

2715. PHorograPHic FiasH Lamps, A. A. Archer, 
London. 

2716. Propuction of CoLourep Driiens, J. Ribbert, 
London. 

2717. <a for DistrisutTine Gas, F. E. Giitcke, 

mdon. 

2718. Fitterine, 8. T. Gresham.—(H. Heatley, India ) 

2719. Castors, W. H. Bagley, London. 

2720. Compingp CuHarr Cutters, R. Maynard, 

mdon. 

2721. Po.isu for Furwiture, R. Lickfold, London. 

2272. FitTeRIne Procrss, F. H. Eydman, London. 

2723. Apparatus for Heatinc, F. H. Eydman, 
London. 

2724. EmpLoyment for DsinrecTants, M. R. Latham, 
London. 

2725. Sappue Bars, B. 8. Weston and H. 8. Wilton, 
London. 

2726. TRANSFERRING Grain, W. Becket-Hill and J. F. 
Redman, London. 

2727. Wavkine Sticks, H. Krolik, London. 

2728. Leo Rest, 8. Ballin, London. 

2729. Recovery of Precious Metats, H. L. Su'man, 
London. 

2730. Precipitation of Precious Meta, H. L. Sulman, 
Tondon. 

2731. Sirrinc Tuick Frum Masses, F. Schmidt, 
London. 

2782. MaNuracturRE of Rerractory Bopigs, O. Kroll, 
London. 

2733. CrncULAR Heap Fioop Lock Gates, W. Styles, 
Datchet. 

2734. Gor Batts, P. L. Waterlow and J. D. Geddes, 

Pg 

5. PROPULSION and STeerine of Boats, G. V 

London. eee ecigs 

2736. RoastTina PuLVERISED ORE SupsTances, P, Naef, 
London, 





2787. Hotper for Piates and Disues, E. Drechsler, 
London. 
2788. Suz Bott, J. A. Jacobs and A H. Insall, 


London. 
2739 ~Brcycte Stanps or Sorports, T. Jenkins, 
London. 


2740. Dynamo Brusues, T. Fryer and A, E. Channon, 
London. 

2741. Basket Hinazs, W. A. Bowie and P. Tracy, 
mdon. 


2742. APsusTABLE APpLiance for Boots, A. H. Milne, 


mdon, 
2743, Cottar Cases, J. H. Turvey, Liverpool. y 
2744. Winpow or Satu Fastener, T. Robinson, Bir- 


ming : 

2745. Vocks for Domestic Purposes, H. Gardner, 
Liverpool. 

2746. Scacz Dancrye or Gymnastics, W. B. B. Neale, 


on. 

2747. Penrome Vaporisers, &c., R. B. Breidenbach, 
London. 

2748. Ostaintnc Motive Power, A. H. Barton and 
P. N. Oldrey, London. 


8th February, 1895. 


2749. Oven to be Heatep with Ort Sroves, E. 0. 
Kibbans, Ipswich. 

2750. Titxs for Facinec Wauts, J. and J. Leeming, 
London. 

2751. ADJsosTABLE Pyeumatic VsHicLe Tires, R. 
Mullin, Dublin. 

2752. VeneTIAN Buinps, A. H. Hallen, London. 

2753. ConrgctTiongry, O. Lambe, London. 

2754. Cycizs, T. Rhodes, Dublin. 

2755. INeTRUMENT for MgasurinGc Cuarczs of GunN- 
PpowpeR, W. P. Jones, B 

2756. ManuFacTureE of Bozsuns, A. Sutcliffe and G. J. 
Grime, Halifax. 

2757. Feepine Svs3tance3 to Giass-PoLisHine Ma- 
CHINES, R. Jukes, Glasgow. 

2758. Paeventine Liquips Frerztnc, W. Hamilton, 


Glasgow. 

2759. Presses for Expressino the Juice of Fruit, J. 
Campbell, Glasgow. 

2760. ATTACHMENT to DRILLING Macuuves, C. Koerte 
and E. Whiteley, Leeds. 

2761. Fastenines for Boors, C. H. Southall, Leeds. 

2762. Hoiper for Cicars, &c., J. G. A. Kitchen, Man- 
chester. 

2763. Stipine PenHotpers, W. Plowright, Man- 


c. r. 

2764. Dvzrse of Corron or Liven Warps, T. Pickles, 
Manchester. ‘ 

2765. ANTISEPTIC FLoor Cieaninc Soaps, J. M. C. 
Grierson, Dublin. 
66. VeLocirepe WHEEL TrREs, H. Tee, Liverpool. 

2767. Takinc SteRgoscoric Puotocrapss, E. A. Ind, 
Gloucester. 

2768. Great Bicycie Race, H. Rogers and T. 8. 
Shevling, Birmingham. 

2769. Decorations for SHop Fronts, J. and A. Carr, 
Bradford. 

os Y ae Power Enyotnes, G. Robson, Sunder- 


n 
2771. Wrspine Yarn into Cops, J. D. Whyte, Man- 
hester. 


c % 
a Savinc Persoys from Drownine, R. Reed, 
coln. 
2773. HaNDLEs for Cycies, W. Rankin, Glasgow. 
2774. Water or EarrH-cLoset Pans, J. Landells, 
North Shields. 
2775. Syow Provexs, R. Wadsworth, Halifax. 
776. Spring Curr-Livxs, H. Mee and J. D. Stone, 
Birmingham. 
2777. WHeets having Isrcatep Tires, J. P. Leech- 
man, Dublin. 
2778. ConpiTIonine of Warps, W. H. Dawson, Hollin- 
wood, near Oldham. 
2779. Tappina CasKs and Bagrers, H. Wylde, Bir- 
mingham. 
2780. Tosacco Pipg3, W. M. Walters, Liverpool. 
2781. ATracHinG CaRD CLOTHING to FLats of CARDING 
Esornes, J. and T. Scowcroft, Manchester. 
2782. ADJUSTABLE Mait-cart, J. F. Cosgrove, Man- 


chester. 

2783. Curtain Poss, O. Vulturius, Cologne. 

2784. FLUID-PRES3URE Motors, S. H. Wright, Ganarew 
Manor House, near Monmouth. 

2785. MANUFACTURE of Sxove.s, & , W. Lucas and C. 
Lockwood, Sheffield. 

2786. AIR-TIGHT ScREW Cap for Bottiss, R. Gale, New 
Malden. 

2787. Pittak Brackets, D. Moody, London. 

2788. Fittrxe Botries with Liquips, G. Galbraith and 
F. Wallis, London. 

2789. Tea Cuest and Tea ReceprTacie, C. W. Lutes, 
London. 

2790. — Sorr Meta Pirgs, W. Meynell, 

on. 


Lon 

2791. Niout Latcues, H. Vaughan and S. Smith, 
London. 

2792. Coup.tne Hoss, P. R. J. Willis.—(S. F. Whulen, 
Tnited States.) 

2793. — Paper Cutrer and Foiper, J. Victor, 

ndon. 
2794. Cash ReoisteR and Money Cancer, A. N. 
s, London. 

2795. 1cg-cREAM PackaGce, C S Hartridge, London. 

2796. Fastenines for Busks of Corsets, L. Bonnou- 
vrier, London. 

2797. Vessets for Hotpine Articuies, J. H. Preater, 


London. 

2798. Removine RaitroapD SieepPers, D. G. Ries and 
G. Emerling, London. 

2799. DRawines suitable for Repropuction, A. Caste- 
lin, London. 

2800. Propucinc Raisep Movutpixes, W. Osment, 
London. 

2801. Daivine Gear, W. Cross, London. 

2802. HorsE-coLtaR Pips Prorector, D. Smith, 
London. 

2803. CrusHING or Bruisinc Mitt, L. Frennet-Wau- 
thier, London. 

2804. = Mixtures, O. Imray.—(Z. Pieh/, 
Germany. 

2805. Reauuatinc the Movements of MAcHINEs, 
R. J. Crowley, H. W. C. Cox, and C. F. Leighton, 
London. 

2806. Brakes, D. L. Winters, London. 

2807. Kuirtine Macuines, G. Blackburn and 8. Jam- 
son, London. 

2808. ELectric Cates, W. P. Thompson.—(F. Clouth, 
Germany. 

2809. Benpinc Woop, 8. Williams and J. Owen and 
Sons, Liverpool. 

2810. Packinc Cases, F. W. Golby.—(Xk. Mujica, 


Spain. 

2811. Spun Grass for Woven Fasrics, A. Leroy, 
London. 

2812. TREATMENT of Orzs, A. E. Morgans, London. 

2813. To1zr-Prroor Sarety Bepstzap, F. Jordan, 
London. 

2814. Rotary Kwyitrinc Macutngs, C. H. Aldridge, 


mdon. 
2815. GeaRine for VeLocirepEs, &c., E. Dechamps, 
Lond 


on. 
2816. SeconpaRy Batreries, F. King, London. 
2817. Exgcrricat Conpucrors, &c., H. Edmunds, 


ndon. 
2818. Haneina Devices for Coats, F. J. Callow, 
on. 
2819. Manuracture of SHeer Ssears, H. Burgon, 
ndon. 
2820. Carsipes of EartH Merats, &c., L. M. Bullier, 
London. 
2821. FrrePRoorine, M. Bachert, London. 
2822. Closet Traps, W. Shoosmith, London. 
2823. Bart Brarino, W. H. Trengrove and F. N. 
Adams, London. 
2824. ConcenTRaTION of Liquips, 8. M. Lillie, 
London. 


mi 
2325. Cork Extractors, A. J. Boult.—(A, Pick, United 
States.) 





2826. Heatina Arr, G. Seagrave and 8. B. Bevington, 
London. 


2827. Pamary Batrerizs, C. L. Charlopin, V. M. 
Cornély, and L. C. H. Dautelf, London. 

2828. CuEss-RECORDING Device, H. 8. Tunnard and B. 
B. Dickinson, London. : 

2829. Typzs, &c., H. 8. Tunnard and B. B. Dickinson, 
London. : 

2830. Baroes for Conveyine Coat, &., J. A. Linley, 
London. f 

2831. To1LeT Mirrors, E. L, Berry and F. Harriscn, 
London. 

2832. Dust Buss, A. Moore and F. Braby and Co., 
London. t 

2838. Door Fasteninos, T. G. Akers and G.T. Mitchell, 
London. 

2834. UMBRELLA Rives, W. P. Simmons, London. 

2835. KeyHoLe Protectors or Guarps, E. A. Smith, 


don. 
2886. Cigar and CicareTre Howpesr, A. G. C. Davies, 


ndon. 

2837. Fotprne Cuarrs, W. Zank, London. 

2838. Propucine ILtuminatine Gas, A. Friedeberg, 
London. 

2839. Nove. System of Makino Wire Nertixe, F. 
Clouth, London. 

2840. Manuracture of Cyranipgs, F. L. Teed, London. 

2841. AppLiaNces for Trarnina Horses, H. B. Woods, 

mdon. 
9th February, 1895. 


2842. Paotectors for WATER GavcE GLasses,G. Munro, 
Croydon. 4 

2843. Protective Coverinas for Beps, A. McKinna, 
Glasgow. 

2844. EwaMELtune Inon, Carron Company and C. A. 
Fuge, Glasgow. 

2845. Roorine TiLzs, M. Bohn, Glasgow. 

2846. ExTRacTING GoLD, &c., from Orgs, J. B. Torres, 
London. 

2847. Grinpinc and CrusHine Miia, J. B, Torres, 


mdon. 
2848 Workixe Cuurns, J. H. Moran ard J.McConnell, 


urgan. 
49. Tzstinc the ConpitTion of Ecos, H. Harlow, 
Macclesfield. 

2850. PREVENTING Parer STRETCHING during PRINTING, 
T. Furnival, E. Tudor, jun., H. Grimshaw, and J. 
M. Campbell, Stockport. 

2851. Lasts and Boor Trees, J. and J. W. Sharp, 
Kettering. 

2852. Macuinery for Srrisninc, &c., Corton, J. Parke, 
Halifax. 


2853. FURNACE Freepars, T. E. Neal and T. Woodward, 
Not 


2854. Cycie BEtts, R. Black, Glasgow. 

2855. Ort or Gas Oven, W. A. Cliffe, Black urn. 

2856. Stoves, E. Genders, Birmin . 

2857. Curr Luxxs, T. Morton, Birmingham. 5 
2958. Gas Fire or Burner Consteuction, W. McCaig, 


lasgow. 
2859. PREVENTING FLUIDs EscaPrs« from BaLtoons, &. 
E. Statham, Manchester. 
2860. Dvgisa Apparatus, ©. E., F. P., and A. T. 
Middleton, Manchester. 
2861. Piates for Rovcnixc HorsesHogs, T. Dunn and 
L. D. Keen, Wallsend. 7 
2862. Fasteninc Tinzs to Wuesis, J. 8S. Martin, 
Dundee. 

2863. Hinoinc Wispows, &c., G. C. Brown, jun., 
Glasgow. 

= cana Device for HorsesHos, R. Abell, 

rby. 

2865. DiscHaRGE Apparatus for CisTERNs, J. Shanks, 
jun., Glasgow. 

2866. ATTACHING BALLooneRs to Corton MACHINERY, 
H. Maudsley, London. 

2867. Tastes, C. Durring and D. Hutchinson, Glas- 


gow. 
2868. Perpiromes for Gas Lamps, W. J. Chesterton, 
Birming! 


2869. Firg-aLaRM, O. Hawkins, Pontyclun. 

2870. ADVERTISING APPARATUS, J. B. g and J. B. 
Cairns, Glasgow. 

2871. STEAM-JACKETED Pans, Carron Company and T. 
Bamforth, Glasgow. 

= ForMING FLANGES on Pirzs or TusEs, J. Crow, 


lasgow. 
2873. BLowER for Firecrates, A. E. Harries, Bir- 


ming) i 

2874. Evecrric Lamps, &., W. H. Buckley, Man- 
chester. 

2875. Coat-savinc Dustsix, E. Hughes and C, B. 
Browne, Carnarvon. 

2876. Trap for House Drains and Sewers, R. H. B. 
Neal, Mansfiek 

2877. Process of Treatinc Hives, D. A. Goodman, 
London. 

2878. Force Gaucs, R. D. Alexander and H. C. Butt, 


mdon. 

2879. Gas Furnaces, A. Barron and W. Schofield, 
Sheffield. 

2880. Saw Hanpies, G. H. Horsfield and J. White, 
Sheffield. = 

2881. Gas-HEATED Borer, W. Bell, Sheffield. 

2882. SIGNALLING on RaiLways, W. R. Sykes, jun., and 
J. P. O'Donnell, London. 

2883. Renpgerine the Liq vp of Prmary BatrTerirs 
Motioniess, A. Lesquoy, London. 

2884. Propuction of Cyanipg, &c., ComPpounps, O, 
Jaeck, London. 

2885. Sarety AppPLiaNncs, 8. Wilson, London. 

2886. KtyLess Apparatus for Ciocks, 8. A. Watkins, 


London. 

2887. Roap VEHICLES, J. A. Mounee and D. L, Delaney, 
London. 

2888. HotpER for Boots to which Skates are ATTACHED, 
R. M. Turnbull, London. 

2889. Rotary Fans, J. Jones, London. 

2890. Power Hammess, D. Clerk, London. 

2891. Dress Suspespers, J. Hewitt and F. R. Baker, 
London. 

2892. ATTACHING Pneumatic Tires to WHEELS, La 
Société des Pneumatiques Francais, London. 

2893. ATTACHMENT of PNEUMATIC f1REs to WHEELS, J. 
Y. Johnson.—({La Soci‘té des Pneumatiques Franga:s, 
France) 

2894. Propvuction of Zinc Cuoiripe, R. W. Gill, 


mdon. 

2895. ADJUSTABLE Cover for Inonrnc Boarps, H. 8. 
Grant, London. 

2896. ComBINED BorLer Screw, &c., T. F. Luther and 
H. Bywaters, London. 

2897. Manuracture of Parent Fvet, 8. Butler, 
London. 

2898. TacKLE for Towinc Purposes, G. E. J. Moody, 
London. 

2899. Manuracturr of HorsesHogs, W. Inch and J. 
E, Olsson, London. 

. Propuction of CoLourninc Matrers, H. E. 
Newton.—(The Farvenfabriken vormals F. Bayer and 
Co., Germany.) 

2901. Fixine VarnisH, C. Biot and A. Cluysenaar, 
London. 

2902. Sarety Houper for FeEpinc-borrigEs, I. E. Jay, 
London. ‘ 

2903. Privtine Apparatus, J. C. Fell. —(7. H. Thrane, 
Denmark. 

2904. Propuction of Meta Sueets, 0. Lutze, London. 

2905. GzaRInG for Bicycres, &c., A. R. Albert, Man- 
chester. 

2906. Cootinc of Bzarinos, F. W. Kitto and W. 
Haworth, London. ; 

2907. APPARATUS for Drymnc MaTERiats, G. Kaiscr, 


ndon. 

2908. Stops, &c., L. Hartley, London. 

2909. New Foon, W. P. ompson.—(L. H. Greene, 
Natal ) 

2910. Removine Syow from the Streets, R. Ripley, 
Liverpoo! 

2911. Cases for Tyrz, L. 8. Bracher and W. W. 
Collyer, Manchester. 

ae tnpDow SasH Fastener, J. J. Falishaw, Liver- 
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2913. Series ParaLutet Conrrouuers, J. Devonshire. 
—(B. D. Priest, United States ) 

2914. Evecrricat Distrisution, J. Devonshire.—(C. 
P. Steinmetz, United States ) 

2915. DistripoTion by ALTERNATING CURRENTS, J. 
Devonshire —(C. P. Steinmetz, United States ) 

2916. ELectric Distrisotion, J. Devonshire.—(C. P. 
Steinmetz, United States ) 

2917. Evectricat Distrsution, J. Devonshire —(C. 
P Steinmetz, United States ) 

2918 Winpines for Dynamo-EvLectric Macainss, J. 
Devorshire.—(C. P. Steinmetz, United States ) 

2919. Spaep Reoutators, H. A. Clark, London. 

2920. Exvetope for Postat Purposss, F. Kellermann, 
sen.. London. 

2921. Rorary Brusues, A. Dumas-Cardeux, London. 

2922. ae R. B. Carsley and J. H. Betts, 

mdon. 

2923 CircuLar Kwyitrine Macuines, W. 8. Ward and 
A. cis, London. 

2924. Farcrion CLur ues, J. Wilkes, London. 

2925. Device for Separatine Liquips, J. A. Clarkson, 


on. 
2926 Layrerns for Srreet, &c , Lamps, H. H. Doty, 
London. 
2927. Go_r CLvus Bags, J. B. Wood, London. 
2928. Macuine for Cieansinc Lamp Guassgs, J. I. 
Bolton, London. 


11th February, 1895. 


2929. OverFLow Vessets for DistiLturne, G. Lake, 
Glossop. 

2930. TypewriteR Copy Houper, P. O'Sullivan, 
Dublin. 

293i. Keerine Fives Cigan, G. Otley, Grimsby. 

2932. ADVERTISEMENT CANDLE Cup, L. Oxford, Bur- 
ton-on-Trent, 

= SHeep Suears, W. H. Burman and T. Burman, 


‘ingham, 

2934. Cycite SappLe Secunine Bossgs, J. B. Brooks, 
Birmingham. 

2935.  -igpaaeaaas Linino, T. Smith and A. Markham, 

mdon. 

2986. PREPARING Prints and Transrsrs, C. Billing- 
ton, jun., Longport. 

2937. Or. Stoves, A. H. Griffiths and T. B. Smith, 
Birmi 

2938. Baaxkes, J. J. H. Sturmey, Leicester. 

2929. Groovep Daawmse Roiers, F. H. L. Stelling, 
Manchester. 

2940. Tempxes, J. Tattersall, 8. Barlow, and J. Cham- 
bers, Manchester. 


2941. Fixtne Broom Hanpxgs to Stocks, B. Jobling, 


North Shields. 

2942. Winpow Frames, G. Gerrey, M. A. Adam, and J. 
G. Forbes, Glasgow. 

2943. Macnesium SurpHare, M. N. d’Andria, Stret- 


ford. 
2944. Cycies, R. McL. McDonald and A. McDonald, 
‘OW. 


2945. —— Froors, J. E. and W. J. Gee, Stockton- 
on-Tees, 

2946. Retort, E. L. Pease and Ashmore, Benson, 
Pease, and Co., Stockton-on-Tees. 

2947. AppLyinc Batt Bearincs to Suarrs, W. Avery, 
Southall. 

“ aca Disptays in Crrcusss, C.G Rodeck, 

erlia. 

2949. LopstzrR Back Cuimygy Cow:s, J. B. Irving, 
Carlisle. 

2950. Buast Furnaces, H. D. M. Thomson and W. A. 
Bower, Glasgow. 

2951. Knirtinc Macuines, W. J. and H. Ford and J. 
R. Smith, Leicester. 

2952. Brtiiarp Cuszs, F. W. Garrard, Ipswich. 

2953. Macurnes for Curtinc LeatHER SHoE3, E. Rahm, 
Germany. 

2954. ATTacHMENT to Keys of Locks, H. Wadley, 
Ottery St. Mary. 

2955. Dress Fastenrnos, E. and C. Mackenzie, Inver- 


ness, 

2956. Semi-crrcteE Lamp EXTINGUISHER, F. Smith 
Ipswich. 

2957. ADVERTISER, B. W. Bott, Blackpool. 

2958. Wrspow Sasues, J. Brider and G. W. Conchie, 
Tunbridge Wells. 

2959. Rern AtracHMENT, G. W. Taylor and C. W. Boggs, 
London. 

2960. Roap Scrapinc Macuiyery, N. 8. Monroe, 

r Brusn for Pirss, 8. Vickers. 


=. - ngaeal Sie for Cotton Jenntzs, W. Sutcliffe, 

mdon. 

2963. PweumMaTic Sippies and Coxtiars, V. Groom, 
London. 

2934. Cueck Book Cover, J. E. de Gruchy, London. 

2965. ELECTRO-DEPOSITION cof ALUMiniIuM, A. F. B 
Gomess, London. 

2966. WrENcHE:, J. K. Starley, London. 

2967. Fonnezs, E. J. Green. London. 

2968. Lamps for LicuTine of Omnisuses, R. Thorley, 


mdon. 
2969. Lever or Penputum Cxocxs, W. G. Grossett, 


ndon. 
2970. - ogame, Vatves, F. Herring ard F. Esme2d, 
mdon. 
2971. ELECTRICALLY-HEATED Inoy, A. W. Armstrong, 


on. 
2972. ScraPer and CLEANER for Urensits, F. Vinten, 


mdon. 
2978. Measurinc Cocks and Vatver, M. Sielaff, 
mdon. 
2974. CHarm Morticinc Macuinery, M. H. Spear, 
mdon. 
2975. Motors, J. Anderson, London. 
2976. a Cycizs, R. Blackburn and A. Osborne, 
mdon. 
2977. CrrcuLaR Saw, H. Ehrhardt, London. 
2978. PREPAYMENT VENDING APPARATUS, F. E. Morgan, 
London. 
2979. Weiauinc Macuing, A. Michel, A. Schember, 
and K. hember, London. 
2980. Harr Comss, W. B. Hinde, London. 
2981. OPERATING SwitcHes for Raitways, G. Paschke, 


ndon. 
2982. Sian for ADVERTISEMENT Purposes, A. Lamb, 


mdon. 

2983. Trrrs, J. Mason. London. 

2984. FLooaine and CgiLine 
London. 

2985. BrusHes, T. I. Wallas, London. 

2986. PHoToGRAPHIC Piates and Fits, C. F. Oakley, 
London. 
7. Sarps' Butkweaps, M. Stiihler and C. T. Dorr, 
London. 

2988. Apparatus for SHarinkina C.ots, P. Lewis, 
London. 

2989. Re.easinc the Traces of FaLLew Horses, H. 
Walton, London. 

2990, Sirtrse Macutnes, F. Schlee, London. 

2991, Firg-anMs and OartTripogs, A. V. Newton.—(A. 
Nobel, France. 

2992. SELF-REGULATING Gas Burwers, W. T. Sugg, 
London, 

2993. Guns for SiagnauLine Purposss, &c., W. Bean, 


Boarps, T. I. Wallas, 


2934, Paessinc HorsgsnHoes, W. Inch and J. E, Olsson, 
London. 


2995. Boor Protectors, T. Offord, London. 

299%. Wetptrss CHains, H. Rongier and the Patent 
Weldless Steel Chain and Cable Company, London. 
2097. Stgam Generators, 8S. and 8S. R. Chatwood, 

London. 

2998. Maxine Metsu Suxeets, The Cowper-Coles 
Galvanising Syndicate and 8. O. Cowper-Coles, 
London. 

£999. ELectro-pEposiTion of Zinc, &c., The ae 
Coles Galvanising Syndicate and 8, 0. Cowper-Coles, 
London. bs) 

3000. SzconpaRy Batrerigs, 0. A. Faure, London. 

3001. Pumps for Compressinc Arr, A. E. Jones, 
London. 7 


8002. Lamps for Paotocrapsic Purposss, G. Devey, 
London. 

3008. RecuLatTion of Motors, W. P. Thompson.—(Z. 
Lavhoffer, A. Burghardt, and J. Burghardt, Ger- 
many ) 

8004. ‘Auss-snonveranson Comeosition, W. Burton and 
J. H. Williams, Liverpool. 

8005. Pennotpers, T. Lehmbeck, London. 

3006 Evectric Arc Lamps, W. E. Burnand, London. 

3007. Toorn- Pick or OLEaNsER, H. Falkenstein, 
London. 

3003. Rotter Brusues, L. Ehrlich, London. 

8009. Moutps of Linotyez Macutngs, The Linotype 

Company and W. Fletcher, London. 

3010. Grou Tires and Apparatus, C. 8. Mills, 
London. 


12th February, 1895. 


3011. Saucer for Frower-pots, T. J. Hireson and F. 
G. Williamson, Guildford. 
—~ Post-carps, W. Orchard and J. Wright, Birken- 


ead. 
3013 Srpeep Gear, F. J. Lucas and A. E. Reeves, 
Vi 


entry. 

3014 Dartits for Bortne Metat, &c, O. Bowers, 
Droylsden. 

3015. Preventinc Pres from Burstina, W. S. Conrad, 
Southsea. 

8016. Securnrnec Door-KnosB3 to Sprnpies, R. T. 
Grocott, Longport. 

8017. Damper for Fire Ranogs, J. Fielden, Halifax. 

8018. Incanpgscent Lamps, H. Fourness, Man- 
chester. 

a Apparatus for Ixrusinc Tega, J. M. Young, 

iw. 

3020. FrRe-EXTINGUISHING APPLIANCES, W. Snelgrove 
and R. F. Goyne, Birmingham. 

8021. Frexiste Back for Pius, E. A. Cuckson, 
Nottingham. 

3022. Kncuen Borrer. A. Stannard, Leek. 

8023. — TargaD GuipEs, P. Grahame, 


els, 
3024. PortasLe Steam Pumps, The Hon. C. A. Parsons, 


mdon. 
3025. Cycitz or Cuarn Drivinc Gear, H. Harford, 
London. 
3026. Macazune Frre-arms, A. G. Brookes +6. F. 
Fogerty, United States ) 
3027. SHurrte Guarp, E. Taylor and J. Elton, 


Bury. 

9028. Peat Leverace for Cycies, M. Green, Stock- 
ton-on-Tees. 

3029. Penman’s Faciuitator, J. H. Smith and J. Ford, 


Gran’ le 
3030. Cur, A. H. C. Burrow, Middlesex. 
8031. Taps or Vatves, J. E. Thornton and E. Pickard, 


trinc le 

3032. Form for ADpDREssED Communications, W. Holt, 
Manchester. 

3033. New RalsIn-SEEDER, &c., H. H. Pearce, Bir- 
mingham. 

3034. Preventive Suippine on Ice, A. Atkinson and 
R. Bray, Ebbw Vale. 

8035. Roap Rouuers, F. J. Burrell, Thetford. 

3036. Hoox for COxnarns, &c., J. Venables, Bir- 


m: 5 

3037. Beit for AccoucHEMments, 8. E. Jackson, Man- 
chester. 

8088. Lack-HOLDER or Lacine Eve, E. F. Haynes and 
T. 8. Griesbach, Birmingham. 

8039. Piovess, J. Morton, Glasgow. 

— Propuction of Saow-carps, &c, J. A Ness, 


lasgow. 

3041. Separatinc Stark Fisres, K. T. Sutherland 
and G. Esdaile, Manchester. 

8042. Covers for Arm CusHions, E. H. Seddon, Man- 
chester. 

8043. Preumatic Bep-saver, C. L. Birmingham, High 
Green, near Sheffield. 

— on Water Suppty, &., M. J. Adams, 

ork. 

3045. Frower-pot Uirrer, A. B. Kent, London. 

3046. Cover for WaTEr-cLoseT Sats, BE. W. Turner, 
London. 

3017. Convayors, J. M. Dodge, London. 

3048. Macuuxe for DeaLiye Carbs, W. P. Thompson. 
—(R. Persch, Germany.) 

3049. Manuracture of SucaR, W. P. Thompson._(H. 
A J. Manoury, France) 

3050. Furnaces, W. A. Lees and F. Farnworth, 
Manchester. 

3051. Kttcnen Cuarrs, T. M. Donaldson, Glasgow. 

3052. Siecve Houper, G. M. Gardner, London. 

3053. Fixrye Tennis Racquet Presses, C. Strange, 
Rye Park. 

3054. Concrete Watts, R. Walker, Stifford. 

8055. Exrscrric STEERING Apparatus, F. King, 
London. 

3056. A New Gas, C. Jousset and F. O’Connor Prince, 


on. 
3057. MrecuanicaLLy Daiven Saeane3s, G. Bowmar, 
London. 
3058. Cirps for VeLocipgpgs, H. W. Dover and E. R. 
Wright, London. 
3059. PuLtteys, WuHeets, Saeaves, &c, A. Steel 
Sheffield. 
3060. Dresstna Gowns, G. E. Smith, London. 
3061. Vatve Gear for Gas Eanes, C. G. Henty, 
London. 
8062. E.ectric Locomotives, E. M. Boynton. London. 
3068. Rotary Parwtinc Macuines, J. Michaud, 
London. 
3064. Gear Cases, S. R. Randle and C. F. Drane, 
London, 
3035. Carp Inp*x Daaweas, P. M. Justice.—(H. EF 
Davidson, Unite! States ) 
3066. PagzvENnTING Spriuine of Liquips, E. Henriquez, 
London, 
3067. ELecTRicaL StoraGe Bartreries, E. Henriquez 
London. 
3068. Watt Cxip3 for Umpretias, H. L. T. Lyon, 
London. 
3069. Locks, H. L. T. Lyon, London. 
3070 Sream Pressure Gavoes, A J. Southwell, West 
Croydon. 
3071. Door Latcues, H. B. Worsey, London. 
3072. Ink Botrie ATTacHMENTS, B. Ramsay, London. 
. Titanium and AtLoys thereof, H. Moissan, 
London. 
3074. Hos Coupttnes, G. G. M. Hardingham.—(7 F. 
Lees, United States.) 
3075. Botrtt Brusyes, H. Wentzky, London. 
3076. TeLEPHONE Systems, H. H. Lake.—(C. A. Shea and 
F. F. Raymond, United States ) 
3077. Apparatus for Me.tinc Wax, O. J. Underwood, 
London. 
3078. StartcHiInc SHRUNKEN GARMENTS, P. O'Thayne, 
London. 
3079. AzimuTH InsTRUMENTS, R T. Morehouse and T. 
E. Morrison, London. 
8080. Fitters, A. Grandjean, London. 
3081. VenTiLaTIne Box Cover, A. Essinger and W. 
Parrott, London. 
3082 Points for OveRHEAD Raitways, EB. Langen, 
London. 
3088. OeromeTers, A. G. McKenzie and H, A. Hunting- 
ton, London. 
3084. PRessuRE-REDUCING VaLves, E. P. Holly and H. 
and C. T. Howard, London. 
3085. ELectric Gas Lioutine Devices, J. Jahnsson, 
London. 
3086. TeLecraPH Macnives, H. H. Lake.—({ World 
Flash Company, Unite! States.) 
8087. TeLerHonse System, H. H. Lake.—(C. A. Shea and 
F. F. Raymond, United States ) 
3088. Batt Brarrnas, A. Schmidt, London. 
8089. CARBURETTING WaTER-Gas, A. C, Humphreys and 
A. G, Glasgow, London. 
3090. OnE CrusHERs and AmsLcamatTors, J. Suther- 
land, London. 
2091. Davices for Cieaninc Knives, H. A. H. Guhl, 





on. 
8092. Hanaine Bars, J. W. Marshall, London. 


3093. pl Wire Heppits, H. H. Lake.—(J. Bénazet, 
France. 

= Device for Secunrne CycLe Sappves, J. Jackson, 

mdon. 

3095. Exrcrricat Excuanace Systems, G. W. Hey and 
A. E. Parsons, London. 

3096. Text CLEANING PrePaRaTION, O. A. V. Morgan, 
London. 

2097. Distenpino the Moutns of Baas, E. A. Hamilton, 
London. 

8098. TRANSPORTING Peop_e through the Arr, H. Brock, 
London. 

8099. SrrinceD INsTRUMENTS PLAYED by Bows, G. W. 
Thomas, London. 

81C0. Vatve Orgeratine Devices, D, Joy. London. 

3101. Stamps for Crusuixc Ores, OC. W. Thompson, 


London. 
8102, EspLess TraveLtina Conveyors, L. Estéve, 
ndon. 
$103 Rats for Tramways or Rartways, W. E. Heath, 
London. 
3104. Brow-c rr Cocks, G. C. Marks and A. H. Mordey, 


London. 
8105. Sarety Fenpers for Tramcars, A. E. Hughes, 
ndon. 
3105. Corset Fastener, 0. Thine, London. 
3107. ILLuMinaTeD Srreet-car Sion, W. H. Carroll, 


mdon. 
$108. ApJusTABLE Reamer, F. Hatmaker, London. 


18th February, 1895. 


3:09. Maktna FacE-HARDENED ARmMouR, A. A. Acker- 


man, London. 
8110. Pygumatic Tires, F. R. Slack and J. W. Smith, 


erby. 
3111. Furnaces, J. 8. D. Shanks and T. Harrison, 
t. 


fast. 
$112. Case for Borries, H. L. Doulton, London. 
$113. Pan Hanpuss, @. H. Lamming and T. J. Pick- 
ford, Bradford. 
8114. Securina SasH Corps to Sueets, J. H. Cuttler, 


rwen. 
$115. Binpine Lantern and like Stipes, R. Smith, 
Liverpool. 
3116. Tastes, J. Vicars, T. Vicars, and J. Vicars, jun., 
iverpoo! 
3117. Ovens, J. Vicars, T. Vicars, aad J. Vicars, jun., 
verpool. 
3118. Evaporatina Apparatus, J. Foster, Glasgow. 
3119. Cottar Srup, R. F. H. Hirst, Bury St. Ed- 
munds, 
3120. Fine-Licuter, W. Alderson and 8. Hall, Gomer- 


near 8. 
8121. Surpinc Seat and Firtines, W. G. Mullett, 
Bristol 


3122. Lever Caank, M. Adler, London. 

8123. CoLtouaine AsBEsTos CLoTH, L. Cresswell, Man- 
chester. 

3124. Prorsctinc the Corners of Books, E. Frith, 


on. 
$125. Gas Brackets, C. Meason and T. Ford, Bir- 
mingham., 
$126. State, J. R. Grant, Manchester. 
3127. Heatina Liquips and the like, C, E. 8. Parker, 
Ww 


G : 

$128. Conner Supports, C. J. Duval, T. H. Lawton, 
and F. H. Young, Birmingham. 

3129. VeLocipepg and other Ware. Tires, H. Tee, 


— 

3130. Winpina Carp Fitietinc, J. 8. Dronsfield, 
Manchester. 

$131. Stups for Boor Soe3, O. March and C. W. Cox, 


G Ww. 
$132. Lerrer and Birt Fires, W. 0. Gottwals, 
Can 


3133. OpgraTinc WaTER-TIGHT Doors, R. Cockburn, 
Ww. 


G 4 

3134. RecorDiInc TeLerHonic Connecrions3, F. W. H. 
Hempel and A. Maerker, Glasgow. 

3135. Botts and Nuts, A. J. and B. H. Wakeford, 
London. 

$136. Heattu and Sarety Boor Pap, A. G. H. Gough, 
Somerset. 

8137. Comss, D. B. D. and W. D. Stewart, Glasgow. 

3188. AppiiaNce for Houipine Linen, L. Mvers, Bir 


ming! 4 

8139. Pazventine Pursss being Lost, G. E. Lancelott, 
Birmingham. 

—= Fastenina for Bate Hoor3, J. Hiraji, Man- 
chester. 

$141. Stgzam Pressure Gavogs, W. Fairweather.—( The 
Babcock and Wilcox Company, United States ) 

3142. Rotter Benpino Macuines, Fairweather. 
(The Babcock and Wilcox Company. United States ) 
3143. CARPENTER's PLANE, £. Crompton, London. 
3144. SrretcHinc Wire Fences, E. T. Morrison and 

a Lambert, London. 
3145. PotisHine and Taimmmino Tastr, C. H. D. W. 
Green, London. 
3146. Harm Cur.er, I. Leapman, London. 
wag — Gear, A. A. Watkins and J. de L. Watson, 


on. 
$148. Games Piavep with Counters, H. C. and K. E 
Haycraft, London 
3149. New Taste Game, H. C, and K. E. Haycraft, 


mdon. 
3150. Case for Pencits and Pens, G. F. Restall, 
mdon. 
3151. Moutprne Articuss, C. Schrodl and J. Pa:zer, 
London. 


. Sarety Envevort, B. van Raalte, London. 
. Pipg Wrenca, J. Gore, London. 
. Rocxine Horses, C. Coulter, London. 
. Gotr Scorer, E. Buckley, London. 
. InKsTAND, W. Lake, Westminster. 
. Or Stoves, H. W. Wright, London. 
Rouuers for Birxps, G. Russell and CO. Hindle, 


London. 
8159. Door Locks, E. Rittmeyer, London. 
3160. Maxine Coarse TuRNED Textures, V. Giinther 


ogne. 
3161. Brooms, H. H. Harris, London. 
3162. Saxtter for Use of Travetiers, E. A. Lake, 


mdon. 
$163. Basins, E. O. Donian. London. 
3164. Pocket Prorecror, M. Nat'ian, Bristol 
3165. Gun Careiaces, A. Reichwald —(The sirm of F 
Krupp, Germany.) 
3:66. Extractine Cocoa, W. Gaedke, London. 
3167. Pipes, G. F. Bashford, London. 
8168. Oprarninc Gotp from Oags, J. S. MacArthur, 


mdon. 
3169, SELF-DELIVERY AvuToMATIC Macuing, J. Brand- 


enburg, London. 
8170. WHEEL Tires, E. A. Jouvet, London. 
3171. Puzzie, W. H. Simper, Brentford. 
8172. VENTILATING Pirzs and Mannoues, A. Coke, 


London. 

8178. Daitiine or Borneo Toots, W. P. Thompson.— 
(7. Wesselmann, Germany.) 

$174. Sroprerinc Borries, U. Bernard and J. Escuyer, 


er ° 
$175. Fasteninas for Corsets, &c., J. 8. Martin, 
mdon. 
8176. Maxine Tuputak Bovigs with Riss, 0. Fried- 
rich and W. Schulte, London. y 
3177. Winpow SasH Fasteninos, W. T. Christian, 
mdon. 
8178. Testinc Junction Boxes, &c., W. McPherson, 
on. 
$179. Execrric Licat Fittinas, J. Monteith, 
London. 
$180. Canies, R. Haddan.—(C. M A. G. Boucley and 
the firm of Boucley, Thomas, Bardou, Clerc, and Cie 
(Corderie Central), France.) 
8181. Compisgp Cure and Hotprast, ©. Sfichler, 


London. 
3182. Ovens, J. L. W. Olsen, London. 
> CONCENTRATED SuLtpuuric Acip, L. Wacker, 





mdon. 
$184. Bieacuinc Fasrics or Yarns, W. Mather, 
London. 


—=—=_ 
8185. Foo Signa Apparatus, F, A, 
London. Rodowald, 
8186. PLanimeters, E. J. Willis, London. 
3187. Cooxtne Srovas, H. M. Ashley, London, 
8188. Manuracture of Fext, B. M. Knight, London 
8189. VenTILaTIONn Apparatus, J. Curtin, Lond yn, * 
8190. WaTeR Pipes, W. Gardner, London. ; 
8191. Purirication of Tosacco Pipzs, F. Ccoke 
Loudon. , 
8192. Disinrectina of Water OLoser Drain, PF 
Cooke, London. sa 
$198. Transmission of Powmr, E. KE. Couturier 
London. : 
$194. Atracuina Copper to Snips, R. and L. Roper 
ndon. “ 
3195. ArracuMeEnts for Corton REELS, J. Hewitt and F 
R. Baker, London. 


14th February, 1895, 
3196. Winp Motors, W. J. Moseley, Surbiton. 
3197. Hanp Camera, C. Howse, Bristol. 
3198. A Printep Curonomerer, J. Hudson, Leeds. 
3199. Heat Inpicators, 8. 8. ker. Warwickshire, 
PRESENTING Metal Puiates, A. Lamierton 
Glasgow. , 
. TrRansmittinc Rotary Morton, F. Westwood 
Birmingham. ’ 
$202. Treatina VeLvets, J. U. May, Manchester, 





SELECTED AMERICAN PATENTS, 


From the United States Patent Office Oficial Gazette, 


528,565, Or1-can, J. Schwiebert, Burmen, Germuny, 
—Filed July 28th, 1894. . 

Claim.—A safety can for explosive liquids such as 
petroleum and the like in form of a hollow vessel 
which has no movable lid or cover and is closed 
entirely, and which can only be filled and emptied by 
a spout B provided at its top with a spirally wound 
nozz'e C, which can be taken off when the can shall 














be filled, and forming a hydraulic closure when put 
on, the can being provided with a handle D forming 
at the same time a feed pipe and outlet pipe for air 
when the can is being emptied and when it is being 
filled, the whole as set forth and for the purpose 
described, 
528.662. Sprit Purtey, J. F. W. Faweet/, West 
Superior, Wis.—File! March 22n:/, 1894, 
Claim.—In a split pulley, the combination of a 
sectional rim, the inwardly-curved braces having their 
ends arranged adjacent to each other and to the ends 
of the sections of the rim, a sectional hub arranged 


within the braces and provided with a central shaft 
opening, and the clamping bolts arrange i in the form 
of a triangle and surrounding and receiving within 
them the s opening, substantially as described. 


528,791. Batt Castor, J. B. Offerle, Warren, Pu.— 
Filed June 2st, 1894. ; 

Claim.—The combination with the casing G, having 
its lower edges slit and turned inward, of the large 
roller seated in the lower portion of the said casing, 
the block B held in the upper portion of the said 
casing and having screw-threaded engagement there- 
with, the lower end of the said block being concaved 
and the side walls of the concavei portion formed 


with an annular recess F, a series of small balls 
locateu in said recess und bearing on the large roller, 
the said recees being formed at an angle to the 
horizontal, so that the pepe ee — have pronginred 
on the e roller ata er plane upon one 
than Bag and the ring F’ screw threaded and 
engaging screw threads formed in the block B having 
rounded upper face. 








Epps's Cocoa.—GRATEFUL AND Comrortina.—‘‘ By 
a thorough knowledge of the natural laws which 
overn the operati of digestion and nutrition, and 
. a careful application of the fine agape of well- 
selected oA, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors bills. —Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled, 
“James Epps AND Co, Homeopathic Chemists, 








London.” 
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A NEW GREAT NORTHERN ENGINE. 
By CHARLES Rous-MARTEN, 


Tue year 1895 witnesses the ‘ silver wedding” of Mr. 
Patrick Stirling’s famous 8ft. single engines with the 
equally famous express trains of the Great Northern 
Railway. It is twenty-five on since Mr. Stirling placed 
upon the rails the first of these celebrated locomotives. 

Appropriately, as the pioneer of a type of design in 
many respects novel, the newcomer was classed as ‘‘ No. 1,” 
replacing in that number one of the old “‘little Sharp ”’ class, 
built by Messrs. Sharp, Roberts, and Co.—now Sharp, Ste- 
wart, and Co.—of the Atlas Works, Manchester. Theee en- 
gines, though very small according to modern notions of 
size, nevertheless were remarkably efficient, and did excel- 
lent work for a long series of years. They were to be seen 
on nearly every main line in the kingdcm, and often even 
took their turn with express trains on the Brighton and 
South-Eastern lines as occasionally they did on the 
Great Northern and Midland. It will give a vivid picture 
of the advance made in locomotive dimensions during 
twenty years, if those of the old No. 1 of 1850 and of the 
new No. 1 of 1870 be compared. They stand thus :— 


Diameter of Length of Diameter of Weight of 
Engire. cylinders. piston stroke. driving wheels. engine loaded. 
in in, ft. in. ters cwt. 
No. 1: 1850... ae 20 aa 5 6 por 19 0 
No.1: 1870... 18... 28 a § 1 «. 28 9 


As a matter of fact, however, although the second No. 1 
which replaced the first No. 1 exhibited these extreme 
dimensional enlargements, the actual development in mag- 
nitude of the Great Northern express engines had been pro- 
ceeding at a gradual and steadily progressive rate. The 
‘little Sharps”—Nos. 1 to 50—were followed by the 
‘small Hawthorns’’—51 to 70; then by the converted 
Cramptons—91 to 100, and 200; “Jenny Linds’’— 
901, 202,222 ; and “ large Hawthorns ”"—203 to 214, and 
221; the latter in their turn by Mr. Sturrock’s latest 
design—229 to 240—still doing good work, although in 
the *A’’ or duplicate class. Next came the converted 
Fowlers—264 to 269; then Mr. Stirling's first design, 
not consecutively numbered, and so the development into 
the 8ft. class was reached. The following table shows 
the successive gradations :— 


Cylinder Length of Diameter of 

Engincs. diameter. piston stroke. driving wheels. 
in. in. ft. in. 
LittleSharps ..... 15 ae. ae eS 
Small Hawthorns . S15 ae pee . 6 0 
eee es Ge IE a Re. a ES 
Converted Cramptons | 16 Po 6 6 
Large Hawthorns fo eee ee ee ant ae 
Latest Sturrocks... ... 17 ... ... 22 7 #0 
Converted Fowlers .. 17 ... ... 24 
Earliest Stirlings a eee ‘ae 
No, 1—1870 a a ee S 8 


These “conversions,” by the way, consisted, in the case 
of the Crampton engines, in altering the design from that 
of the “ Folkestone ” class on the South Eastern line— 
having an intermediate dummy crank-shaft, coupled to 
single driving-wheels, placed behind the fire-box—into an 
ordinary single express engine; while, in the case of 
the Fowler engines, these were simply converted from 7ft. 
coupled into 7ft. singles. The latter have always 
been useful engines, and are still running. It is note- 
worthy that two of their numbers were given at first to 
the new ‘‘8-footers” turned out last year, presumably 
with the idea of placing the engines Nos. 264 and 265 in 
the “A” class. It is reported, however, that the older 
engines proved on overhaul to be in such excellent condi- 
tion that this plan was abandoned. At all events, the 
numbers of the new 8ft. engines were changed to 1001 
and 1002. 

It may be observed that the fact of the design and 
dimensions which had been adopted by Mr. Stirling in 
1870 having been found still adequate in 1894, 
notwithstanding all the developments during those 
twenty-four years in locomotive construction, and despite 
the great increase in the weight and speed of express 
trains, affords a striking and almost unique testimony to 
the excellence of that original design and the compre- 
hensiveness of those dimensions. But the life history of 
these engines has been one of singular success. The 
design was brought out just about the time that the 
tendency to adopt coupled engines for express trains was 
obtaining considerable hold. The Midland and other 
important lines had accepted the principle almost with- 
out qualification. Mr. Stirling, on the other hand, after 
experimenting with single and coupled engines on 
similar trains, finding that the advantage on the whole 
rested with the singles, and being convinced that by using 
a large wheel he could obtain sufficient adhesion, deliber- 
ately threw in his lot with the single type, and the 
renowned 8-footers were the outcome. 

That the result has justified his decision will hardly be 

questioned, even by those who deem the coupled type 
more suitable tothe enormously heavy expresses of the pre- 
sent day. By means of these “single” engines the fastest- 
timed trains in the world have been habitually run with 
notable punctuality, efficiency, and economy—economy 
alike in fuel consumption and in repairs. In mere speed 
capacity they probably have no superiors on any railway 
on the face of the globe. This has generally been 
admitted unreservedly. But when “No. 1’ and her 
sister engines first came out there was much controversy 
as to their efficiency as weight pullers and hill climbers. 
It was asserted that they lost time in ascending up grades 
through excessof slipping. Experience has, however, com- 
pletely disposed a this fallacy, and has conclusively 
shown that these engines are exactly adapted in every 
way to the roads on which they have to run and to the 
loads they have to pull. They might or might not be 
efficient on the North British Waverley route, or on the 
South Devon line, but that they perform the Great 
Northern main line work so admirably that nobody 
could desire to have it better done, is beyond all question. 
‘his may freely be conceded without the faintest implica- 
tion of disparagement to the splendid engines and work 
of other lines, 


Indeed, it seems clear that the coupled engines of 
various railway companies can run as fast as the Great 
Northern singles, but it is equally certain that the Great 
Northern singles will pull heavy loads and climb con- 
siderable gradients quite as well and economically as the 
coupled engines. 

In illustration of this latter point, it may be worth while 
to mention three instances which came under my own 
notice during my examination of the working of the Great 
Northern Railway. One of the 8ft.-wheel engines took a 
load of fifteen coaches from Hitchin to Peterborough 
(44} miles) starting and stopping, in 473 minutes, and the 
same engine conveyed sixteen coaches in the opposite 
direction over the same length of line in 534 minutes, the 
latter being mostly uphill and much of it rising 1 in 200, 
1 in 264, &c. Another engine of the same class climbed the 
15-mile bank from Tallington to Stoke Box in 18 minutes 
with a load of 148 tons, and ran with the tame load from 
Grantham to Retford (83} miles) starting and stopping, 
in 82 minutes 40 seconds, never falling below 65 miles 
an hour on the level, or below 57 miles an hour up the 7 
mile bank of about 1 in 200 past Tuxford. 

During the quarter of a century since these engines were 
first brought out no material change was made in the 
design. Some minor alterations in detail there were, 
The weight increased considerably above the 38} tons 
which represented the officially declared weight of 
No. 1 when first placed on the rails. The steam pressure 
crept up from 140 Ib. to 160 1b. in the two new ones 
of last year. By the gradual boring out of the cylinders 
to 18}in., 18Zin., 183in., and even 183in., the tractive 
force was substantially increased with manifest advan- 
tage. The engines have, in short, proved themselves equal 
to all ordinary requirements of the service. 

But extraordinary requirements have grown up of late, 
and threaten to increase. Many of the summer trains 
command such enormous public patronage that the trafiic 
has forced the authorities to face three alternatives, and 
to decide which shall be adopted. Either certain of the 
trains must be run in duplicate, or they must be drawn 
by two engines, or the power of the engines must be in- 
creased. Up to last summer the ‘‘one-man-one-vote ” 
principle had been absolute on the Great Northern Rail- 
way in the shape of “one engine one train.” But last 
summer pilot engines had occasionally to be used, much 
to the disgust of the locomotive staff, who regarded such 
a new departure as a grievous if unavoidable humiliation. 
Even so several trains had to be triplicated; and just as 
Mr. Webb’s ‘‘Greater Britain” had become almost a 
necessity on the London and North-Western for the 
Scotch traffic, so a few new engines of greater power 
became needful on the Great Northern to grapple with 
the specially heavy and fast traffic of particular seasons. 

Mr. Stirling was, it will readily be believed, fully and 

promptly equal to the occasion, and at once put in hand 
six engines of the famous No. 1 type, but having greatly 
increased power. The first of this new type, which is 
numbered 1003, has just commenced work, and two 
others will follow immediately. In general design and 
outside appearance the new engines do not differ from 
the older ‘‘8-footers.” The only noticeable external 
alteration is a slight change in the shape of the cab, 
which is brought out in more of a curve than hitherto. 
The size of the wheels remains as before, 8ft. 1in. 
diameter, with new tires. But the cylinders have been 
increased from 18in. to the huge size of 194in. diameter. 
The stroke remains as before, 28in. The fire-box has 
been lengthened by 6in. The steam pressure has been 
increased to 175 lb. per square inch. The enlargement 
of the cylinder diameter will augment the tractive 
force to 106 lb. for every pound of effective pressure 
in the cylinders, and as the adhesion weight has been 
regulated to be in proportion, it will at once be seen 
that these new engines should be capable of performing 
very fast and heavy express work. So far No. 1003 has 
only been tried experimentally, but the results have been 
so favourable that the success of the new departure is 
already placed beyond all possible doubt. The working 
of this engine is pronounced “most satisfactory.” It 
may be interesting to mention that the total number of 
Great Northern 8ft. engines up to last year was forty- 
seven. The six new and larger ones will bring up the 
total to fifty-three. 
Two years ago there was a prevalent idea that no more 
of the 8ft. single engines would be built, but that the fine 
7ft. 6in. singles—with inside cylinders 18}in. by 26in.— 
introduced in 1885, which had proved so useful and 
efficient, would become the sole standard express type 
for the Great Northern line. In spite, however, of the 
unquestioned excellence of these engines and of the 
6ft. 6in. coupled ones, which occasionally take their turn 
on express trains, Mr. Stirling came to the conclusion 
that the 8ft. single class was too valuable to be discon- 
tinued. Accordingly, Nos. 1001 and 1002 made their first 
appearance last year, and now we have in No. 1003 this 
new and important development of a locomotive type, 
which has always deservedly enjoyed world-wide celebrity, 
and which has already a remarkable history of all- 
round efficiency and success. 








INSTITUTION OF MECHANICAL ENGINEERS,—The summer meeting 
of this Institution will this year be held in Glasgow, under the 
auspices of the Honourable the Lord Provost, Magistrates, and 
Town Council of that city, The ting will on 
Tuesday, the 30th cf July, and will last four days. 


Tron TRADE OF PHILADELPHIA DisTRICT.—According to a recent 
Foreign Office report the strike in the tin-plate trade is ended, the 
workmen having accepted a reduction in wages of from 124 to 15 
per cent,, about half of what the employers demanded. The iron 
and steel trade is exceedingly slack, little or nothing doirg. Steel 
rails are at their lowest point, but only half the usual quantity is 
sold. Only two contracts of any note in the iron trade were made 
during January, the first by the Bethlehem Iron Company to 
supply 12,000 tons of Harvey armour-plate for the two new 
Russian battleships, Petropolovsk and Sebastopol at a cost of 
£1,028,000, and the second S 40,000 tons by the Pencoyd Iron- 
works, Philadelphia, for the new cantilever bridge over the East 








River between New York and Brooklyn. 





RECENT DEVELOPMENTS IN COAL MINING IN 
JAPAN. 


(Concluded from page 154.) 

As indicating the extent of the Miike coalfield, it may 
be stated that a very careful Government survey—made 
in 1882 and 1888—showed that over 85,000,000 tons of 
coal were contained below the area surveyed, which 
amounted to 3758 acres. Several seams of coal occur in 
this coalfield, but the first and second seams only are 
capable of being worked economically. The first seam 
averages 8ft. in thickness of pure solid coal, without any 
interstratified bands of shale, as frequently found in the 
Japanese coal seams. Up to the present the workings of 
this seam have been extraordinarily free from explosive 
gases, and naked lights are invariably used with im- 
punity. The second seam lies only from 6ft. to 10ft. 
below the first one, and the coal taken from it is free- 
burning and non-coking. The quality, however, is 
inferior to that of the first seam, and only a moderate 
amount is therefore worked for local requirements. 

A somewhat serious disadvantage peculiar to the Miike 
coalfield is the complete absence of shale in the strata 
overlying the coal. The strata are composed of different 
kinds of sandstone, of somewhat coarse character, which 
allow an easy passage of water from the surface to the 
workings, thus rendering the mining operations expen- 
sive on the score of pumping, and liable to occasional 
floodings. On the other hand, there are some com- 
pensating disadvantages, as the dip is of small inclination 
—about 5 deg.—and the roof, because of the character of 
the overlying strata, is firm and free from faults of any 
importance. 

he Nanaura mine, both above and below ground, is 
well worth inspecting. There is very little discomfort in 
visitirg the underground workings, as the mine is com- 
paratively cool, and the roof is generally lofty—ld5ft. to 
20ft. in height in some places. The “ pillar-and stall” 
system is adopted, each pillar being 66ft. square. As far 
as practicable, the levels are driven in the direction of 
the “strike” from either side of the engine incline, at 
convenient distances of 500ft. to 700ft. apart. The 
engine incline is parallel with the dip, and is 3000ft. in 
length. The underground workings cover an area of 
nearly 450 acres, but two-thirds of the coal is left as 
pillars. The coal after being won is loaded into tubs, 
which are drawn along the tramway by ponies to the 
engine incline, and then hauled up to the foot of the 
shaft by an engine, which is placed at the top of the 
incline, about 30 yards from the bottom of the winding pit. 

Some fifty ponies are employed underground. The 
ventilation, which is effected by a large fan discharging 
100,000 cubic feet of air per minute, is very good. The 
drainage plant at the Nanaura mine is of an important 
character, as the whole of the water from the three mines 
is pumped up the winding and ventilating pit. An idea 
of the scope of the pumping plant may be gathered from 
the fact that 21 large boilers are nearly always kept at 
work supplying steam for pumping requirements. Steam 
is taken down the ventilating pit and conveyed to the 
various pumping stations, the furthest one being over 
3000ft. from the pit bottom. Some 20 of Tangye’s 
“‘ Special” pumps are at work, six of the largest having 
steam cylinders 30in. in diameter and 4ft. stroke, the 
pump cylinders being 1lin. in diameter. 

The whole of this important mining property is under 
the superintendence of Mr. Takuma Dan, a Japanese 
mining engineer of great ability and extensive experience. 
Before taking up the control of the Miike mines, Mr. 
Dan practically studied mining for some years in America, 
and also visited the principal mining establishments in 
this country and on the Continent. It is owing to the 
extensive knowledge which Mr. Dan has thus acquired 
that the Miike mines are in such a highly favourable 
condition of working. From what we have stated it will 
be seen that every advantage has been taken of the most 
modern appliances, and that the plant could not be ex- 
celled by any of the first-class mines in Europe or 
America. Mr. Dan has an able lieutenant in Mr. Sakata, 
who has also studied mining abroad, chiefly in Germany. 
Mr. Sakata has charge of the Nanaura mine. 

An extensive plant has been erected for the screening 
and cleaning of coal, and in this Mr. Dan has exhibited 
his engineering skill. He has designed and erected a 
modification of Coxe’s gyrating screen, and an adaptation 
of Briart bars, for screening and cleaning the coal—the 
new design having been made with Mr. Coxe’s per- 
mission. These new screens are at work at both the 
Nanaura and Miyanoura mines, and while requiring little 
power to drive them, give excellent results. The coal is 
dumped from the tubs on to an oscillating bar screen, and 
the lump coal drops upon a slowly moving band, on 
either side of which stand boys and girls, who are em- 
ployed in picking out the stones and refuse as they pass 
by—the cleaned lump coal dropping into a wagon on 
the railway below. 

The coal which falls through the bars drops upon a 
gyrating screen, having a plate perforated with round 
holes, which separates the ‘‘ nut ’' coal from the “dust” 
—the latter falling directly into a wagon below, while 
the nut coal is delivered on to a slowly revolving circular 
plate, and there freed from stones and refuse by the 
youthful pickers, before being shot into a wagon below. 
Thus, by a simple but ingenious plant the coal, im- 
mediately after arriving at the pit’s mouth, is screened, 
cleaned, and separated into the three sorts required, and 
delivered into wagons with a view to shipment. The 
whole of the operations are done with great celerity, and 
manual labour is, as far as possible, avoided. When the 
coal is intended for the port of Moji, the wagons, 
instead of being taken to the tidal basin, are moved 
along to a bridge over the Kiushiu Railway, and there 
emptied into main line wagons. 

In connection with the railways at the mines there are 
employed four locomotives—two of American and two of 
English build—and over a hundred coal wagons. The 





wagons carry four tons and were constructed at the mine 
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workshops, after the design of the wagons used in the 
anthracite region of Pennsylvania. A very complete 
foundry and machine shops, in which important work is 
carried out, is situated near to the Wet Basin. The 
mechanical department is under the charge of Mr. John 
Urwin, an English engineer from the Newcastle district. 

A fleet of upwards of 200 schooner - rigged barges, 
carrying from 100 to 150 tons, are engaged in transport- 
ing the coal to the shipping ports on the neighbouring 
coast—thirty of these are owned by the Mitsui Company, 
and the remainder by private individuals. Four steam 
tugs are employed in towing barges and vessels loading 
at ports of shipment. A ship yard is established close 
to the Wet Basin for building and repairing purposes. 
Altogether upwards of 10.090 persons are employed at 
the mines and docks. 


ENOLES8 ROPE HAULAGE, OURA MINE 


As we have already mentioned, convict labour is largely 
employed at the mines. Some years ago the demand 
for this class of labour had so much increased that the 
Japanese Government built in 1882 a large convict prison 
near the Nanaura mine. This prison is capable of 
accommodating 1600 prisoners, and when the Miike 
mines were sold to Messrs. Mitsui and Company the 
Japanese Government stipulated that convict labour 
should be employed, as hitherto—the Government receiv- 
ing an arranged price for the work done by the convicts. 
At the present time some nine hundred convicts are 
employed in the Nanaura mines, after being medically 
examined to prove their fitness physically for the work. 
Those who are not physically fit for mining work are 
employed in mat and basket making, and other light 
work. The utmost order and cleanliness is maintained in 
the prison, and the food supplied is ample andgood. An 
ingenious contrivance is used in all the buildings in which 
the prisoners’ cells are situated, in the shape of a large 
iron ring or wheel arranged to open simultaneously the 
door of each prisoner’s cell, in case of fire, so that he may 
escape to the prison yard. 


BOTTOM-DISCHARGING COAL TRUCK 


As we have mentioned, the main line of the Kiushiu 
Railway runs close to the Miike mines. This line at 
present connects Moji and Kumamoto and passes through 
Omuta, the town in the neighbourhood of the mines. 
Some extensions of this line are proposed, and if carried 
out greater convenience will be afforded for the trans- 
portation of the product of the mines. 

The following table shows the output from the Oura, 
Nanaura, and Miyanoura mines from 1877 to 1894 :— 
Tons Tons. Tons. 
54,58 158,592 462,271 
209,775 
248,137 
277,718 
66 317,717 
1882 ... 156,430 ... 1888 ... 368,109 ... 1894 ... 657,000 

This table indicates the steady progress that has 
been made at these mines during the period named. 
The falling off in 1892 is ascribed to the trouble caused 
by an inrush of water to the workings. 

As regards the underground extensions of the three 
afore-mentioned mines, up to June, 1894:—In the Oura 
mine, the east and west extension is about 8000ft., and 
the north and south 5500ft.; in the Nanaura mine, the 
east and west extension is about 7300ft., and the north 
and south 5700ft.; and in the Miyanoura mine, the east 
and west extension is about 3170ft., and the north and 
south 3580ft. 

The distances from the Omuta Station—which is close 
to the mines—to the principal cities and shipping ports, 
within a radius of 100 miles, are as follows:— 

To Shimabara... 21 miles, 
To Kumamot» 31 miles, 
To Kuchinotsu 38 miles. 
To Misumi 4 55 miles. 
To Nagasaki ... 78 miles, 
To Moji ... - see iene, PO ESS, 

As regards the character and appearance of Miike 
coal, it is highly bituminous, and has a somewhat dull 
appearance. On being first put on the fire it softens 
pitch-like, and gives off considerable smoke, but it soon 
cokes and burns brightly, giving off great heat. Accord- 
ing to the experience of marina engineers who have 
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and by working with a thin fire. Shipping firms who 
have bought it for some time, consider it is only 
equalled for their purpose by Welsh or the best 
Australian coal. 

About three years ago Mr. Watson Smith, F.C.S., 
F.I.C., made a special inquiry bearing upon the 
chemical composition and characteristics of Miike coal, 
and he gave the leading results of his experiments 
in a paper read by him before the Society of Chemical 
Industry, on the 81st December, 1891, entitled ‘* A Con- 
tribution to our Knowledge of the Soluble aad Resinoid 
Constituents of Bituminous Coal.” According to Mr. 
Smith the specific gravity of Miike coal is 1:269. The 
fully-burnt ash is of a reddish-white tint, and amounts 
to 9°45 per cent. The calorific value of the coal, as 


units. 
Two analyses of the coal gave the following figures :— 
Il. 
Per cent. 
74°88 
5°91 


4 
Per cent. 
75 22 
5°84 
111 


Carbon 

Hydrogen ... 

Nitrogen — 

Sualphor 315 3:13 

Moisture eo ret 062 0 65 
Mr. Smith is of opinion, from some experiments made 
at his request at the Salford Gas Works, that the Miike 
coal is ‘ fully equal to the best Lancashire coals in gas- 
producing power.’ He also remarks that ‘the per- 
centage yield of tar is exceptionally high, and the tar is 
decidedly good.” 








CONTRACTS OPEN. 


STATE RATLWAYS.—CONTRACT FOR PERMA- 
NENT WAY MATERIAL. 


THE following is an abstract of the specification. The 
work required consists of steel sleepers with corrugated clips, 
stamped steel distance pieces, and steel keys, for 100 lb. 
flat-footed steel rails, in the following quantities. Tenders are 
to be in by the 5th instant :—15,760 sleepers, not less than 
135 lb. each ; 16,942 pairs of distance pieces, at 23 lb. per 
pair; 16,942 pairs of keys, 10in. long, at 3°02 1b. per pair. 
Price per ton to be quoted, and tobe in accordance with draw- 
ing D874, and with specification as follows :—Templates of the 


INDIAN 


determined by Thompson’s calorimeter, is 13,909 thermal | 


the clip. All burrs in the rail seats and on the underside of 
the clips must be carefully removed. The contractor will be 
required to provide two competent fitters specially to look 
after the punches and dies and the accurate punching of the 
sleepers. One fitter must be on duty by day, and the other 
by night, if there be any night work. Every sleeper must 
have the number of the cast from which it is made clearly 
stamped at one end about lin. from the bottom edge, and the 
cross ends of two plates from every cast must also be stamped 
and put on one side for testing. 

The keys are to be made accurately to the form shown by 
the brass key. The keys are to be rolled in lengths, and then 
sheared off to a length of 10in. They are then to be well cham- 
fered at the small end to a steel thimble gauge jin. in thickness 
with emery grinders or other tools to allow of their entering 
the clips of the sleepers. All burrs at the large end of the 
key andalong the lines of rolling are to be removed, and they 
are to be straightened hot under a press both on the top and 
sides. The distance piece must fit such gauge as the con- 
sulting engineer may consider necessary. They must be 
straight on the bearing surfaces which come in contact with 
the rail flanges and clips, and all burrs are to be removed. 
The sleepers, keys, and distance pieces when finished are to 
be free from cracks, splits, flaws, surface pitting, or defects of 
any kind. 

Two pieces of sleeper plate will be selected for analysis 
from every 500 tons of sleepers by the inspector, who will 
forward them to the consulting engineer. The pieces must 
on apalysis comply with the following conditions, namely :— 
The quantity of carbon must not exceed ‘12 per cent, The 
quantity of silicon must not exceed ‘06 per cent. The 
quantity of phosphorus and arsenic together must not exceed 
06 per cent. The quantity of sulphur must not exceed ‘06 
| percent. Astrip 3in. wide by 12in. long will be sheared 
| from the middle of one of the crop ends, which must be 
| tested, without machining on the edges, by being first bent 

over and then pressed flat into itself cold, without showing 
any signs of fracture. The other crop end must be used for 
| tensile tests in such number and to such extent as the con- 
| sulting engineer shall determine. Should any piece of steel 
fail under the bending or tensile tests, or should any piece 
| which is analysed show unsatisfactory results, then all the 
| sleepers represented by these pieces will be rejected. 
The sleepers must be dipped in a colution of three parts 
coal tar and one part tar oil. The temperature of the 
| sleepers when dipped must not exceed 200 deg. Fah.; they 
| are to be delivered loose. Before the sleepers are passed 
| through this solution they must have the scale thoroughly 


key and distance piece will be furnished to the contractor | cleaned off with wire brushes. The wire brushes which are 
upon application to the consulting engineer, from which he | used for the inside of the sleepers must be made specially 
must make four well-finished brass gauges of the key—male | to fit the internal shape of sleeper, so that the scale can be 
and female—one brass key, and four female gauges of the | properly brushed off before being dipped, and this brushing 


distance piece. These gauges are to be considered the 
property of the Government of India, and must be neatly 
engraved with the letters ‘‘I.S. R.,” the name of the State 
Railway 100 1b., the number of the contract, the contractor’s 
name, and date of order. 


the names of the makers from whom they propose to obtain 
the steel, and the nature of the ores, and the process which 
will be employed in making it, and in the event of the 
acceptance of their tender, it will be upon the understanding 
that this steel will actually be used. 

The steel used for the whole of the sleepers and keys must 
be of such a quality that it shall be equal to a tensional 
strain of not less than 28 tons or more than 30 tons per 
square inch, and must give an elongation of not less than 
22 per cent. in a length of 10in. Such samples of the 
materials as the consulting engineer may require must 
tested and analysed by some person named by the consulting 
engineer, who will report the results to him, and those 
results must be to his entire satisfaction. 

The plates from which these sleepers are made are to be 
rolled flat, or slightly round, and not in the form of a trough. 
They may be made in such lengths as the contractor may 
prefer, not exceeding that necessary for nine sleepers. The 
plates are then to be cut into lengths of 9ft., and each length 
is to be pressed while red hot into a sleeper of the form 
shown on the drawing. Whilst still red hot it must also be 
punched and corrugated from the underside to form the 
four clips. The clips must be formed at one operation by 
hydraulic or steam power, and must be completed by punches 
and dies alone, without subsequent hammering on to drifts 
either by machine or manual labour. 

The central portion of the sleeper at the top must be made 
practically straight for a length of about 3ft., the tilt being 
put in as shown on the drawing. The dies must be of such 
form that an exact tilt inwards of 1 in 20 is given to the 
rail seats, and care must be taken that the seats are pressed 
perfectly flat for the full width of 5in. The top end of the 





used it largely, the best results are obtained by supply- 
ing the boiler furnaces with small quantities at a time, 


corrugation on its upper side must be gin. from the edge of 


Contractors tendering are required to state in their tender 


| must be performed by full grown men, and not by old men or 
| boys. Conditions of contract as usual. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
| have been made at the Admiralty :—Fleet engineer: ‘Thomas New, 

t> the Barfleur. Chief engineer: J. M’Downer, to the Cossack ; 

J. J. Carey, to the Amphion. Engineers: J. G. Liversedge, to 
| the Collingwood ; C. T. D. Greetham, to the Sans Pareil ; Charles 
| S. Russell, to the Cossack ; W. H. S. Moysey, to the Alecto ; and 
E. L. H. Denison, to the Barfleur. Assistant engineers: Arthur 
| W. Sutton, Hugh S, Garwood, and George N. Leslie, to the Bar- 
fleur, and W. P. Leahy, to the Pigeon. 


| Mr. THOMAS HENDERSON, OF THE ANCHOR LinE.—The death, 
| at 75, of Mr. Thomas Henderson, who for many years has been the 
| dominating partner in the extensive and well-known Anchor Line of 
steamships took place on the morning of the 24th ult. athis residence, 
| 14, Blythswood-square, Glasgow. Mr. Henderson was a native of 

Pittenweem, one of the quaint fishing villages situated on the 

Fifeshire coast, and from a very early age had a_liking for the 
| sea. Coming to Glasgow as a youth, he entered the mercantile 
| marine service as an apprentice, and rapidly rose through the 
different grades of his calling, and qualified himself as shipmaster, 
eventually taking command of various sailing ships and steamers 
belonging to Glasgow. In 1853, the firm of Messrs, N. and R. 
Handyside, engaged in general shipbroking business, took Mr. 
Henderson as a partner ; on the retirement of Messrs, Handyside, 
and the taking in of Mr. John Henderson—brother of Thomas— 
and other partners, the firm became Henderson Brothers. Under 
this designation, and largely owing to the business energy, tact, 
and keen — knowledge of Mr, Thomas Henderson, the steam 
shipping business developed and extended under the title of the 
* Anchor Line” until it had become one of the largest shipping 
concerns in the kingdom, At the present time the fleet com- 
prises thirty-six steamers, ranging in size from 2000 tons up to the 
City of Rome of 8100 tons, the gross tonnage of the whole fleet 
being about 120,000. Mr. Henderson was twice married, and is 
survived by his wife and four sons and a daughter. His sons are 
partners in the great shipping concern of which their father has 
been so long the honoured chief, and his daughter is the wife of 
Dr. John 5 Aol of the Challenger Expedition, 
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STERN VIEW OF THE 


THE GAS PROPELLED BARGE L'IDEE, WITH 
REVERSING PROPELLER. 


Now that the use of the gas engine is extending to so many 
industries, and affords power to which one can hardly assign a 
limit, it is natural that specialists should endeavour to 
extend its application to marine propulsion. Numerous 
installations have been fixed on boats of small dimen- 
sions and with engines of small power, working with 
petroleum or petroleum spirit or vapours. Therecan be nodoubt 
now that this matter is meeting with more and more con- 
sideration, and we shall see before long boats of large tonnage 
having on board engines actuated by gas of one of the various 
forms. An installation of this kind and of some size having 
been carried out, we take the opportunity of describing and 
illustrating it completely so as to show the progress which 
is being achieved. The gas employed is ordinary town gas 
stored in a series of steel tubes at a pressure of about 100 
kilogrammes. 

The idea of employing gas compressed at a high pressure 
for the driving of gas engines is by no means new, since 
MM. Delamare Deboutteville and Malaudin themselves, had 
as far back as 1883-4 constructed a gas tricycle worked by 
gas compressed at 10 kilos., stored in two copper cylinders ; 
but the new application has an increased interest in this 
respect, that it extends the principle to a much wider field, 
and approaches the attainment of much greater results. 

Atrader of Havre, M. Capelle, has by his initiative furthered 
the attainment of this new enterprise, by founding in that 
town the Société la Seine Maritime, the object of which 
is to provide a service of transports between the port of 
Havre, Rouen, and Paris. This financial combination, the 
commercial aspect of which it is out of our province to discuss, 
has for its object the construction of a certain number of 
barges, each having its own motor, and able to make the 
trip in a much shorter time than that actually required 
by the existing steam tugs towing barges. 

The gas, stored in steel tubes arranged in battery 
under the bridge, is supplied to the motor after passing 
through a regulator, reducing it to a suitable pressure after 
the manner of the regulator used by the Pintsch railway 
carriage gas lighting system. Gasworks situated half-way 
between Havre and Paris will ensure the replenishment of 
the barges. For this purpose a motor driving a gas com- 
pressor will force the gas under a pressure of 100 kilos. into 
special receivers. Simple pipe connections will unite these 
receivers to the tubular receivers on the barges, and their 
replenishment will be accomplished in a few minutes. The 
facility and rapidity of this method of taking the motive fuel 
on board is beyond comparison easier than any other. The 
gasworks belong to the company, and the gas produced is at 
the lowest price, thus bringing the net cost of the motive 
power to a rate which it would be difficult to realise when 
the ordinary charge for lighting gas used for gas engines is 
considered. The small space occupied by the machinery on 
board, there being only the engine, leaves a great addition to 
the cargo room as afforded by a self-propelled barge as 
worked by steam, which requires room for its boiler, &c. All 
smoke is, moreover, avoided, 

The barge.—The first barge, which served for the preliminary 
trials, and which we are now about to describe, was con- 
structed at Rouen at the Mallard works. It is entirely of 
iron, its length being 30 metres, or 98'5ft.; width, 5-5 metres; 
and its depth of hold, 2:25 metres. It is a decked barge, 
With straight stem and curved stern, the stern-post being of 
wrought iron. Three bulkheads divide the boat. The cap- 
tain’s and boatswain’s quarters are situated forward. In the 
central parts the cargo is carried, and in the stern division is 
the machinery. The barge is rated as of 300 tons, and it is 
stated to be able to carry 250 tons. The rudder is of large 
size, and is commanded by means of a large hand-wheel, 





chains, and spindle. An English system of self-sustaining | the McGlasson system and patents, a system which is essen- 








GAS ENGINE PROPELLED BARGE IDEE 


tackle has been adopted so the rudder is held in any position 

in which it is placed by the steersman, and without any 
effort on his part. 

Gas receivers.—The gas receivers consist of eighty solid 

| drawn steel tubes, 10in. exterior diameter and of 0°32in. in 

thickness, each tube being 5 metres or 16:4ft. in length. 


The weight of these tubes is 71:5 1b. each, and their total | 
capacity is 22 cubic metres of gas under a pressure of 220 Ib. | 


per squareinch. Each tube has been tested toa pressure of 
350 lb. to @ square inch. The tubes are placed together 
in battery form under the bridge of the barge, and thus occupy a 


| run. 


tial for the easy application of oil and gas engines which 
must run always in one direction, or which cannot be very 
well reversed. The engine has two cylinders coupled to 
cranks at 90deg., connected direct to the —— shaft 
through the medium of a coupling, so that either the engine 
or the screw may be moved independently. A fly-wheel is 
fixed on the other end of the crank skaft. The cam shaft for 
actuating the valves is worked off the main shaft, and the 
gas admission is governed separately for.each cylinder by two 
governors. Ignition is effected by an electric spark. A 
water circulating pump is worked from the same shaft. The 
engine is of 40-horse power effective, of 75 kilos. per 
| second. The space occupied by the machinery is of 25 tons 
measurement. The screw has two blades movable from 
inboard at the engine or on deck through the necessary range, 
to give full power astern or ahead, or to any intermediate 
position, so as to regulate the speed of propulsion from 
nothing to full speed either way, without reversing the 
direction of rotation of the screw-shaft. The barge is thus 
under the complete control of the captain, who can make the 
changes required as easily as he can work an engine-room 
| signalling apparatus, with the advantage that the change is 
| made by the action necessary to make the signal, there 
| being no interpretation to be made of the signal before action 
is taken to carry out the instruction conveyed by it. Only 
one man is required to attend to the machinery—no stoker 
being wanted. For engravings see next page. 
Trials.—Different trials have been made at Havre. Onthe 
2nd of June last the engine was run with the barge fixed, It 
was found that during one hour, with eight receiver tubes in 
use, the gas fell from 40 to 12 atmospheres, and the engine ran 
| without heating. On the 3rd of June the engine was again 
| run with the boat fixed for the two periods, two hours in the 
morning and an hour and a-half in the afternoon. The 
pressure in the receivers was 18 atmospheres, eighteen tubes 





| were in use, and the pressure stood at 7 kilos. in the evening. 


On the 4th of June the receiver tubes were again charged to 


| 40 kilos., and further experiments made with satisfactory 


results, the pressure standing at 12 kilos. after eighty minutes’ 
The screw was fully tested for varying the speed and 
for reversing, and it performed its functions perfectly, the 
engine speed varying from 170 to 260 per minute. On the 
10th of June a run was made as in ordinary work on the 
Tancarville Canal, but with a load of only 80 tons. The 
speed attained, in spite of the careful passage through the 
canal bridges, was 10 kiloms. per hour, a speed which would 
have been much exceeded if the course had been clear. Some 
weeks after this a trip was made to Tancarville and back, a 
distance of 72kiloms. with 145 tons. The mean speed on 
this run was, we are informed, 11°5 kiloms. per hour. The 
run to Trouvill was made with a rough sea in seventy 
minutes, a distance of 13 kiloms. The first experiment in 
this direction may thus be accounted a success, and it will 
no doubt lead to considerable developments. There should 
be no difficulty in meeting the requirements of different 
trades and different localities with different gases. For canal 
and river work the system is very promising, asthe gas supply 
could be easily arranged. MM. Delamare Debtouteville and 
Malaudin, and MM. Matter and Cie.,as well as Mr. McGlasson, 
are to be congratulated on the success of L’Idee. 








HARBOURS AND WATERWAYS. 


The Mersey.—The work which is being carried out at the 
Prince’s Landing Stage and Pierhead, with the view of faci- 








DOUBLE-CYLINDER 40-H.P. SIMPLEX 


space not otherwise required and a position in which they are 
not likely to be injured. Anescape from a leakage will be 
| thus into free air and of no further damage than the loss of 
| the gas. The tubes are connected together by means of 
| flexible joints similar to those used for the compressed oxygen 
| bottles in England and America. They are so placed as to be 
| protected from any chance damage or rupture. 

| Gas engine and propelling machinery.—The engine, of the 
| simplex type of MM. Delamare and Malandin, has been 
completely rearranged to suit this new application. It has 
been constructed by MM. Matter and Cie., of Rouen, who 
have also constructed the screw and its connections under 
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litating the transfer of passengers from the Transatlantic and 
other large steamers to the principal railway systems of the 
country at an estimated cost of £36,800, including the erection 
of a terminal passenger railway station at the pierhead, having 
railway connection with the dock lines of railway on the 
Waterloo Station of the London and North-Western Railway 
Company, and providing by dredging an increased depth of 
water to allow of the largest steamers to come alongside the 
stage, is being pushed vigorously forward. It appears 
from the remarks made at a recent meeting that no 
difficulty is anticipated in forming the connection with all 
the principal lines of railway, and also that the long- 
pending question of running locomotives on the dock line 
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(For description see page 175) 
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would also shortly be determined satisfactorily. Satisfactory 
arrangements are also being made as to the transfer of 
baggage to and from the steamers, and the saving of annoy- 
ance and blackmailing which now takes place. It is expected 
that the dock will be in a sufficiently forward state before 
the summer traffic commences. It has been necessary to 
carry out blasting operations to remove some rock that is in 
the way, and the Gilbertson dredger, hired from the Preston 
Corporation, is at work removing material. The report of 
the Marine Surveyor, Mr. Sweney, on the survey of Liverpool 
Bay shows that the buoys have now been shifted so as to 
indicate a navigabledeep waterway over the bar of 1400ft., over 
which there is now a depth of 24ft. at low-water spring tide. 
The effect of gales in diminishing the depth of water at the 
sides of the dredged channel has been so slight as not to 
cause any inconvenience. The silting up of the Rock 
Channel is still noticeable. At the north-west end of the bar 
the sand is very fine and takes a long time to settle in the 
hoppers. It is therefore proposed to fit up at the cost of 
£1000 one of the tug-boats with a water jet to be used on 
the ebb tide for the purpose of stirring up the sand and silt, 
which it is expected will then flow away in suspension. It 
will probably be remembered by those who take an interest 
in such matters that this course was recommended by one 
of the speakers on Mr. Lyster’s paper on the Liverpool 
Docks, which was read at the Institution of Civil Engineers 
three or four years ago, and it was pointed out that this 
process had already been used with success in other places. 
The Liverpocl authorities are, however, very slow in taking 
up new ideas. A Bill deposited by the Board for this 
session deals principally with the powers required for 
the construction of the new landing stage at Birkenhead, 
which is to be 1000ft. in length. Three piers are to be 
attached to it, with bridges extending therefrom, connecting 
the stage with the existing river wall. Power is also sought 
to borrow £160,000 for these works. 

The year’s dock and harbour trade.—The reports of the 
London Dock Companies’ for the past year do not indicate a 
very favourable condition of trade in the Thames. It was 
stated at the meeting of the St. Katherine’s Dock Company, 
that although the tonnage of shipping returned as entering 
the port showed an increase on the previous year of 46,500 
tons, there had been a smaller out-turn of goods at the docks. 
The increase in the total tonnage is due to the increased size 
both of cargo and passenger ships, and the fact that the 
former have frequently unloaded part of their cargoes at 
continental ports. The total decrease of tonnage for the 
whole of England during the past year was stated to be 
9,000,000 tons. The principal decrease of the imports was in 
grain, flour, and hay. The St. Katherine’s Dock returns 
showed a decrease of 4000 tons of tea, and also a smaller 
import of wool. There was an increase of dry and green 
fruit to the extent of 24,000 tons, 
the greatest increase, and to meet this the company are 
spending a large amount of money on premises near Smith- 
field for storing the meat, and also at the docks for the 
purpose of thawing it, and to enable it to be put on 
the market in a better condition. The trade has grown from 
1,322,000 carcases of sheep imported in 1889 to 3,078,000 in 
last year, and from 9400 tons of frozen meat to 24,000 tons. 
A large trade in butter is also springing up with Australia. 
Both at the St. Katherine’s Dock meeting and at that of the 
East and West India Company the chairmen were able to 
report that in spite of some attempts by outside agitation, 
the relations with the labourers remained satisfactory. Out 
of 5000 men employed the permanent and registered 


labourers numbered 3500. The average earnings of the | 


permanent men had been £1 7s. 9d. a week, and of the regis- 
tered men £1 4s. 7d. Four-fifths of the men now employed 
had been in the service of the company before the strike. 
The Chairman of the Millwall Docks was also able to state 
that the relation of that company with the men continued on 
a satisfactory footing. On several occasions where disagree- 


ment had arisen between the companies’ officers and the men | 


the matter had been submitted to the Conciliation Committee 
of the London Chamber of Commerce, and the decision in 
every case accepted as a settlement of the dispute. The 


tonnage through these docks had decreased during the year 
67,000 tons, principally due to a falling cff of cotton ship- 
ments from Egypt owing to the low prices realised. Grain 
showed an increase. 

The Tyne report shows that the past has been a record 
year, the receipts being larger than those of any 
previous year, mainly in consequence of the extraordinary 
shipments of coal. The balance of revenue over expenditure 
amounts to £22,464. The shipments of coal and coke for 
the year amounted to 12,156,665 tons, exceeding those of 
1893 by 965,429 tons. A great deal of this success is due to 
the shipments from the new staiths above the Swing Bridge 
at Newcastle. The satisfactory revenue return for the year 
was, however, discounted by the statement made at the annual 
meeting, that with the exception of the Elswick Works there 


f 


Swain Enz 


At Eelfast there has also been a large increase of trade, which 
in recent years has been very progressive. In 1844 the vessels 
cleared from the port number 3655, representing a tonnage of 
445,537; last year 8330 vessels were cleared, with a total 
tonnage of 2,085,953. Between Liverpool and Belfast the 
shipping trade had increased very largely, and the Belfast 
Steamship Company have had to place several new steamers 
on the station to meet the growing passenger and goods 
traffic. Considerable works of improvement are in contem- 
plation to meet the requirements of the growing trade. 

New York.—During the past year considerable improve- 
ments have been carried out in the harbour of New York. 
The channel between Governor’s Island and Brooklyn has 
been deepened so as to give a depth of 26ft. at low-water over 
& width of 440ft. The channel between Staten Island and 


























The trade in meat shows | 








s Enciveen’ 


was not a single industry on the Tyne that was not struggling 
for bare existence, that the whole river presented a spectacle 
of wreck and ruin, and that trade was fast leaving the river. 
As some set-off against this, however, may be placed the 
fact that within the last month the largest vessel which has 


ever been docked in the Tyne for repairs, the s.s, Preussen, | 


| belonging to the Norddeutscher Lloyd of Bremen, had been 
sent over to the Wallsend slipway from Germany to have her 
| propeller blades changed my her bottom painted. 
| At the annual meeting of the River Wear Commissioners 
| the traffic committee were able to present a satisfactory 
| report, showing an increase of 354 vessels, and 190,424 tons, 
| and of £2242 in the port dues. 
| the largest ever received. The advance was due chiefly to 
| the coal strikes in other places. 


largest on record, the imports showing an increase of 
| 189,082 tons, and the exports of 983,426; the total number 
| of vessels cleared being 9907, of 4,428,436 registered tonnage. 


At the Bute Docks also the trade for the past year is the | 


THE McGLASS8ON REVERSING PROPELLER—SECTIONAL VIEW—FOUR BLADES 


New Jersey has been improved and deepened. The annual 
traffic through this improved channel is stated to have 


amounted to 3,483,911 tons. The main entrance to the har- 
bour is also being deepened so as to give 30ft. at low water 
over & width of 1000ft. 

Colombo.—In December last the foundation stone of the 
new harbour extension works on the north of the present 
harbour was laid by the Governor, Sir Arthur Havelock. The 
new extension will include a sheltered area of 660 acres, 4 
graving dock, and improved coaling arrangementr. This 
work will not only be of great importance to the commercial 
vessels, but also for the ships of the Royal Navy. 


The revenue for the year was | 








Tur Geologists’ Association have published their pro- 
gramme of excursions for 1895. The first will be an excursion tv 
| the tertiary beds of the Isle of Wight at Easter. ‘Ihe directors 
| will be R, &. Herries, M.A., F.G.S., and H. W. Monckton, F.G.S. 
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RAILWAY MATTERS. 


Tux Italian and Swiss Conference on the projected 
Simplon Tunnel was opened on February 25th. It is probable that 
the proceedings will terminate on the 28th inst. 


Tux construction of the new electric railway from 
Douglas, Isle of Man, to the Snaefell Mountain, a distance of 44 
miles, is being rapidly proceeded with. The line is to be worked 
on the overhead system, the same as on the Douglas and Lixey 
electric tramway, in conjunction with which it will run. 


Tux works of the Liverpool, St. Helen’s, and South 
Lancashire Railway are rapidly approaching completion. All the 
under bridges for a double line to Ashton, and for a single line 
thence to St. Helen’s are practically complete. A few over bridges 
have still to be completed. The permanent way has been laid 
throughout, except a short eC in the Haydock cutting, and 
ballasting is being carried out, AtSt, Helen’s the station buildings 
are almost finished, and it is expected that the line will be opened 
for traffic in a few months, 


A Butt for the incorporation of the Lynton Railway 
Company has been deposited. Under this Bill it is sought to con- 
stitute a company for the purpose of constructing a railway over 
sixteen miles in length from a junction with the Devon and Somer- 
set Railway at Filleigh to Lynton, It is proposed to be carried out 
on the principle of a light railway—tbat is, not to be worked at a 
higher maximum speed than twenty-five miles an hour. The 
capital sought to be raised for carrying out this scheme is£120,000, 
upon which borrowing powers are proposed to be exercised to 
the extent of £40,000. The time necessary to build the line is 


five years. 


Ara meeting of the inhabitants and ratepayers and 
traders of Wrexham on February 22nd, called for the purpose of 
expressing their views on the East Denbighshire Railway bill for 
constructing a railway to connect the mining district of Rhos with 
Wrexham, it was resolved that having regard to the very large 
amount of both goods and passenger traflic between Wrexham, it 
was a pressing public necessity that direct railway communication 
between these towns should be speedily established, and that the 
E.st Denbighshire Railway would be much more convenient to the 
public and serve the district much better than the proposed Great 
Western line, 


Tue mileage of railways per 10,000 inhabitants is given 
in the Railway News as follows :—‘‘ West Australia comes first 
with 1118; Queensland next with 559 miles, Yet West Australia 
has only 660 miles of line, while British India, with its 17,768 
miles, has only 1°] mile of railway for every 10,000 inhabitants. 
As a contrast, British North America, with its 14,870 miles of 
railway, possesses 30°8 miles for every 10,000 population. The 
two countries worst off for railways are apparently Japan and the 
Dutch Indies, the mileage to every 10,000 inhabitants being in 
either case only 0'4. This of course leaves out of the compari- 
son China, which, with its vast territory and hundreds of millions 
of population, has only 124 miles of railway.” 


Tue London and North-Western, Midland, and Man- 
chester, Sheffield, and Lincolnshire Railway Companies have each 
just presented to the Leicester Town Museum specimens of their 
latest patterns of permanent way. ‘These consist in each case of a 
portion of wooden sleeper, with a chair properly bolted thereon, 
together with a short portion of rail in its proper position, The 
London and North-Western rail weighs 90 lb. per yard, the Man- 
chester, Sheffield, and Lincolnshire 861b., and the Midland 85 lb. 
per yard. The Manchester, Sheffield, and Lincolnshire specimen 
also shows the fish-joint properly bolting two pieces of rail together. 
As these latest specimens stand by the side of some of the rails 
laid at Belvoir Castle a hundred years ago, the progress made is 
shown at a glance, 


Statistics just published show that the mileage of the 
railways of the globe at the end of 1892 was 406,416, or one mile 
of railway to every 3516 inhabitants. The smallest railway 
mileage is arts by Puerto Rico, which has only 11 miles ; the 
largest by the United States, which, with 174,784 miles at the close 
of 1892, were far ahead of any other country. Next, but at a 
great interval, comes Germany, with 27,455 miles, followed by 
France, with 24,018 miles. The United Kingdom comes fourth, 
with 20,325 miles, and Russia fifth, with 19,656 miles. There are 
in Europe altogether 144,380 miles of railway ; in North and South 
America, 218,910 miles ; in Asia, only 23,299 miles, of which 17,768 
miles are in British India; in Australia, 12,685 miles; and in 
Africa, 7212 milee. The islands of Malta, Jersey, and Man have, 
between them, 68 miles. Persia has but 24, Hawaii 56 miles, 


Breueium is far ahead of other countries with regard to 
the length of railway lines per 100 square miles of area, standing 
at 296 miles. The United Kingdom follows, with 16°7 ; then 
Holland, with 14; Germany, 13°2 ; Switzerland, 13; France, 11 6; 
and Denmark, with 8°4 miles per 100 square miles. The southern 
countries of Europe are not well provided with railways. Italy has 
the most, 7°7 miles per 100 square miles; and is followed by 
Austria, with 6°8 miles. Spain has only 3:4; European Turkey, 1°1; 
Russia, 1 mile. The 174,784 miles of railway of the United States 
represent only 6 miles for every 100 square miles, and the 17,768 
miles of British India 1-1 mile, The lowest figures in this respect 
are the 0°2 mile of South Australia, the Transvaal, Asia Minor, 
Ecuador, Brazil, Bolivia, Paraguay, and Venezuela. These 
countries are wide apart, but they resemble each other for want of 
railway enterprise. 


At a meeting of the Glasgow Association of Students 
of the Institution of Civil Engineers, held on February 25th, an 
interesting paper on ‘‘ Electric Tramways and District Railways ” 
was read by Mr. John M. M. Munro, Assoc, M. Inst, C.E., fully 
illustrated with lime-light views. After dealing with the electrical 
transmission of energy, Mr. Munro referred to the Carstairs 
Electric Railway as an example of a small district railway, where 
the power is derived from a river. The City and South London, 
and the Liverpool Overhead Railways were given as examples of 
the application of electrical energy to two very different types of 
city railway. Town tramways were illustrated. by reference to the 
Buda-Pesth Tramways—conduit system—the South Staffordshire 
Electric Tramways—overhead system—and the Birmingham Tram- 
ways—accumulator system. The lecturer pointed out the 
eppleaniny of electric energy to mountain railways, and to local 
railways for special purposes, 


Tue President of the Bengal Chamber of Commerce 
has, according to the Caloutta correspondent of the Times, 
addressed a long letter to the Government on the subject of the 
extension of railways throughout India. He dwells specially on 
the necessity of providing a third railway entrance to Calcutta, 
urging that the Bengal-Nagpur and East Coast systems should be 
at once connected with the capital by a line of their own instead 
of running in over a portion of the East Indian system. He also 
points out the importance of developing the rich coalfields and 
country of Chota- agpur, as well as of providing an alternative 
route from _ India by a line from Mogul Serai to Sini, on the 
Bengal and Nagpur main line, and thence vid Midnapur to the 
port of Calcutta. This he describes as a project of first-rate im- 
portance, which should be undertaken by Government or by a 
private company, and not by the East Indian coy iy He sug- 
gests the extension of the Bengal Central Railway to Madareepur, 
80 as to relieve the congestion of the Eastern Bengal system. The 
letter asserts that Mr. Fowler's recently-announced programme is 
an attenuated one, and insists upon the need of a wise and far- 


| titanium, M, Henri Moissan says: —‘‘ Titanium has been prepared 


NOTES AND MEMORANDA, 


In France the population averages about 187 to the 
square mile. Inthe United States the average is twenty-one to 
the square mile, 


THE report on the water supplied to London from the 
Thames during January, 1895, shows that the rainfall overthe Thames 
valley has been slightly in excess of the twenty-five years’ average, 
which is 2‘26in. The actual rainfall has been 2-60in., showing 
an excess of 034in. 


Tux effect of the low temperature on the health of the 
country is too evident in the returns for last week. In thirty- 
three great towns of England and Wales the deaths registered 
corresponded to an annual rate of 29°6 per 1000 of their aggregate 
population, In Liverpool the rate had increased to 46°1 per 1000, 
and in London, the healthiest city in the world, it went up to 34:0. 
Even in Croydon and West Ham the rates were 24°5 and 21+1 
et The lowest rate was at Gateshead, where it was 

(*4, 


Last year Belgium exported 4,534,567 tons of coal, 
chietly to France, and 881,687 tons of coke—including 452,587 tons 
to France and 206,320 tons to Grand-Dacal Luxemburg—while she 
imported 1,369,786 tons of coal, including 707,564 tons from Ger- 
many, 305,674 tons from Great Britain, and 5406 tons from 
Holland, but {of German and Eoglish origin, together with 326,153 
tons of coke, of which 314,794 tons came from Germany, 1650 tons 
from Holland, subject to the above remark, and 50 tons directly 
from Great Britain. 


In a paper on the preparation and properties of 


in the electric furnace. It requires the most intense heat capable 
of production, and even then contains at least 2 per cent. of carbon. 
Its form friable masses, having a bright white fracture. It is 
harder than quartz and steel. Its specific gravity is 4°87.” The 
chemical properties are given in detail. Its silicide and boride are 
as hard asthe diamond, The carbide TiC and nitride Ti,N, are 
also fully described, 


In a paper in the Comptes Rendus, on “ The Electro- 
static Capacity of Resistance Bobbins, and its Influence in the 
Measurement of Coefficients of Induction by the Wheatstone 
Bridge,” by M. J. Cauro, the author states that bobbins with 
double coils should only be used for small resistances; if the 
resistance increases, a capacity error greater than that due to 
self-induction may be caused. To minimise capacity errors the 
Chaperon winding should be used. These capacity effects, Nature 
says, may be neglected in measurements made with ordinary Wheat- 
stone bridges ; but they come into play with bobbins having small 
coefficients of self-induction with great resistances, 


Some improvements relating to the methods of dealing 
with the products set free in the electrolysis of salt solutions have 
been, according to the Scientisic American, devised by the Com- 
pagnie Electro-Chimique de St. Beson. The chlorine and the soda 
solution being brought together outside the electrolytic apparatus, 
are employed in the manufacture of hypochlorite of sodium, or else 
the chlorine being given off is converted into various useful derivatives, 
while the caustic soda is dealt with separately. Injthe latter case the 
soda is mixed with litharge in a digester, mechanically agitated 
and heated ; the hot solution is then carbonated, with the result 
that insoluble white lead is precipitated, and afterward separated 
off by means of a filter press. The alkaline liquid is further car- 
bonated for the production of insoluble bicarbonate in solution of 
sodium chloride, the mother liquor being afterward returned to 
the electrolyser. 


Some interesting experiments have been made on the 
metal of some of the iron bridges taken down in Switzerland after 
a service of thirty-eight years. As no records existed of the 
qualities of the iron used originally, it was determined to test 
samples of the metal taken from the ends of the span, where it 
was unstrained, at the same time as samples from the centre of 
the bridge, where the working stress had been 5 to 5'4 tons per 
square inch. The American Manufacturer says the tests give the 
following results :—With specimens from end of girder, the tensile 
strength in tons per square inch was from 20 38 to 22°6, and the 
elongation in 8in. was from 11 to 24 per cent.; with specimens 
from centre of girder the tensile strength in tons per square inch 
was from 20°7 to 224, and the elongation in Sin. was from 13°5 to 
25 per cent. These results seem to show that no deterioration had 
taken place in the metal. 


A LARGE sewer outfall pipe was recently sunk to the 
bottom of the Rhine, as part of the sewerage system of Cologne, 
Germany. The pipe is 590ft. long and has a diameter of 47}in. 
The total weight is 132,0001b. It is builtin twenty sections of gin. 
open-hearth steel plates. For the purpose of sinking the pipe, 
Engineering News says, a trestle was built into the Rbine on which 
the separate lengths were assembled and riveted together. The 
tube was given a priming coat of hot linseed oil and two coats of a 
mixture of turpentine oil and coal tar. The pipe was sunk by 
means of fifteen racks, and precautions were taken to lower uni- 
formly on all racks. From the sewer, the bottom of which is 8ft. 
above the shore, a steep incline leads to the pipe. The bottom of 
the latter is on datum near the shore and descends on a grade of 
1 per cent. The pipe rests on a bed of gravel and broken stone 
and will be protected by a covering of heavy riprap. 


THE quantity of coal brought to bank in the Ruhr 
district of Germany increased considerably last year as compared 
with the production of 1893, having attained the figure of 
40,613,173 tons, which is an increase of 1,997,463 tons, or 5 per cent. 
The useful effect, or quantity produced per individual miner, 
amounted to 2703 tons last year, slightly exceeding the mean of 
former years since 1890, During the last three months of 1894 the 
number of hands engaged in the Ruhr collieries was 154,136, being 
an increase of 3750 over the number during the same period of 
1893. The State Collieries at Saarbriick = out during the month 
of December last, with twenty-three working days, 541,920 tons of 
coal, bringing up the total output of 1894 to 6,591,865 tons. In the 
Clausthal Oberbergamtsbezierk—superior mine-inspection district 
—the total quantity of coal put out during 1894 was 657,687 tons, 
against 649,923 tons in 1893, with 326,104 tons of lignite against, 
309,944 tons respectively, 


Tue good effected by sanitary engineering of London 
was enormously out-balanced during the past week by the fall of 
the temperature of everything to about 20 deg. In London 2787 
births and 2863 deaths were registered, or one death every 3:5 
minutes, and about 165 tons of dead people to be disposed of 
round London in one week. If we take greater London, which 
will be included in this question of disposal, then the total quantity 
will be more like 220 tons, the number of deaths being 3509. 
Allowing for increase of population, the births were nine below, 
whilst the deaths exceeded by 1006 the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 19:0, 21-0, and 29:3 in 
the preceding three weeks, further rose to 34°0. During the past 
four weeks the average rate has been no less than 4 2 per 1000 
above the average of the preceding ten years. The deaths referred 
to diseases of the respiratory organs, which had been 377, 480, and 
840 in the preceding three weeks, further rose last week to 1119, 
and were 615 above the corrected average. It does not appear 
that the work of the sanitary engineer is in any way concerned in 
the prevention of this great mortality, unless it be in providing 
better means of house warming. During the very severe weather 
of the past month.the English system, or want of system, in house 








secing railway policy, which must be persistently followed and 
eficjently supported. Ms J 





MISCELLANEA. 


AN important colonial coal-mining project is to be 
brought before the public in England shortly, namely, the Sydney 
Harbour Collieries. Sir George Dibbs, late President of New 
South Wales, is the chairman of the Local Board. The contract 
for sinking the shafts and the construction of a good deal of 
plant, some of which has already been sent out, has been given to 
an English firm of contractors for completion in two years. 


Tue Secretary of State for Foreign Affairs has received 
through her Majesty’s Consul at Cadiz information to the ¢ffect 
that the Seville Waterworks Company will receive, up to March 
8th, tenders for the supply of material and construction of a foot 
bridge over the River Guadalquivir. Printed specifications, 
estimates, and conditions may be seen at the Commercial Depart- 
ron the Foreign Office, S.W., between the hours of eleven 
and six, 


Pror. H. G. Sexziey, F.R.S., will this season give his 
annual course of lectures in connection with the London Geological 
Field Class, at Wortley Hall, Seven Sisters-road, adjoining Fins- 
bury Park railway station, on the four Thursdays in March, com- 
mencing at eight o'clock, subject, ‘‘The Nature and Forms of 
Hills and Valleys.” Further particulars can be obtained from the 
general secretary, R. Herbert Bentley, 31, Adolphus-road, 
Brownswood Park, N, 


THe Germans intend this year to re-arm their torpedo 
boats with 1 9in. quick-firing, and °3l4in. machine guns—pro- 
bably Maxims—instead of the Hotchkiss revolving cannon which 
have been hitherto borne. Eight of the older torpedo boats, too, 
are to have new ones substituted for them. The other new 
constructions are a new Leipzig, a new Freya, and the second- 
class cruisers K and L, together with one division boat. The 
Daily Graphic says the ships of the Sachsen type are to have new 
boilers, a large dry dock is to be begun at Kiel, and a subven- 
— is to be granted towards the excavation of a basin at 

remen, 


An inquiry into the circumstances attending the recent 
colliery disaster near Radstock is in progress. The plan of the 
mine has been explained in detail by the manager, Mr. F. R.. Foot, 
who said he had never heard of nor seen gas or fire-damp in the 
veins which were being worked. Since the accident, however, he 
had heard of gas being found and ignited in the colliery next to 
them. He had no knowledge of any explosion of any kind in the 
veins except that at Camerton in 1893, since when he had taken 
every possible precaution to have the coal dust removed and the 
thoroughfares thoroughly watered. He was not of the opinion 
that the explosion was caused by the ignition of gas. He did not 
consider that the mine, as a whole, was dry and dusty. The 
inquiry has been adjourned. 


ANOTHER explosion in connection with the St. Pancras 
Vestry’s electric installation took place at 7.50 p.m. on Saturday 
last, opposite 10, Gee-street, Seymour-street, Euston-Road, a few 
hundred yards from Endsleigh-gardens, where a similar explosion 
took place last December. As in the previous instance, the Times 
says, the explosion was preceded by a low rumbling sound, and 
directly afterwards the covers of two manholes, one in the road- 
way and the other on the pavement, were blown into the air, while 
the paving stones were dislodged for a space of four or five 

ards. The manholes are about ten yards apart and are connected 

y culverts. The electric department of the vestry and the Gas 
Light and Coke Company sent experts to make an examination. 
It is supposed that gas had accumulated in the manholes, 


THE report of the Manchester Ship Canal Company 
for the half-year states that the expenditure on capital account, 
after deducting the proceeds of land and plant, was £183,967, 
making a total expenditure out of capital of £14,833,377, and 
leaving a balance on that account of £573.622. The receipts on 
the Ship Canal revenue account amount to £53,593, and the expen- 
diture to £42,595, leaving a balance of £10998. The profits of 
the Bridgwater undertaking amount to £25,872. The interest on 
Mortgage Debentures amounts to £158,395, and the credit balance 
of £271,090, with which the half-year began, has been reduced to 
£155,688. The Directors say that revenue from goods traffic shows 
an increase of £111,235, and this they consider satisfactory in 
view of all the difficulties that have been encountered. Constant 
vigorous efforts to secure augmented traffic are being put forth 
in every direction. 


On the 22nd ult. a Local Government Board inquiry 
was held, on an application of the Sutton-in-Ashfield Urban 
District Council, for sanction to expend the sum of £9600 for com- 
pleting the sewers of the town, for purchase of land, and for 
works of sewage purification. The present population of Sutton- 
in-Ashfield is 10,563, which is rapidly increasing. Mr. McWilliam 
Bishop, surveyor to the Council, produced and explained the plans, 
stating the urgent necessity for immediately carrying out the work 
of sewage purification in order to meet the wishes of the Duke of 
Portland. After lengthened investigation the International Fero- 
zone and Polarite process of purification has been selected, and the 
desire of the Council to embody all the latest improvements has 
been met by the adoption of the Candy patent self-cleansing con- 
tinuous upward flow precipitation tank with clarifiers and Polarite 
filters. The scheme is designed for the purification of 400,000 
gallons of sewage per day. There was no opposition. 


AN inquiry into an application of the Corporation of 
Southampton for an extension of the borough boundaries was 
opened recently by the Local Government Board. Some important 
evidence was given, says the Zimes, by Mr. John Dixon, the 
London and South-Western Railway’Company’s dock and marine 
superintendent at Southampton. He showed that the company 
was, at first instalment, expending a million of money on the new 
dock works, and that over 1000 men were employed on the work, 
which would occupy about four years. Another important state- 
ment made by him was that an arrangement had been completed 
with the North German Lloyd and the Hamburg-American com- 

nies by which the use of tenders for their ocean steamers would 
& abolished, and the vessels would in four months’ time land and 
embark their mails and passengers at the dock quays instead of 
transhipping in the river. Future dock extension must be on the 
Woolston and Netley shore on the other side of the Itchen, and 
unless these districts were incorporated part of the property 
would be in the borough and part under a different authority 
altogether. 


Mr. T. C. Reap, one of the principal assistants to 
the chief surveyor at Lloyd’s Register of Shipping, who was killed 
by the recent collapse of the hydraulic lift in the office of that 
society, began his career in the profession of a naval architect as 
an Admiralty student in the Royal Naval College, where he 
attained to one of the highest positions amongst the students. 
Owing to his success there, he was appointed on the constructive 
staff of the Admiralty. He was further appointed by the Com- 
mittee of Lloyd’s Register Society as oue of the surveyors in that 
institution, and was engaged in many of the important questions 
which recently occupied the attention of the shipping community, 
and in assisting the chief surveyor in the adaptation of their rules 
to the varying types of ships which have recently come into exist- 
ence, as also in the framing of the important compulsory freeboard 
tables framed by a committee appointed by the late President of 
the Board of Trade. At the same time, he was well known to the 
profession on account of the valuable scientific papers on naval 
architecture which he read at the Institute of Naval Architects. 
Much of his work was done in association with the late Pro- 
fessor Jenkins, of Glasgow University. He was only forty years 





heating and ventilating has been, without doubt, answerable for 
a great deal of the ill-health 


of age. 
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A REMARKABLE BOILER EXPLOSION. 





Exp.osions of agricultural engines are very rare, which is 
somewhat remarkable when we bear-in mind how badly such 
engines are treated, and that they are seldom, if ever, 
properly inspected. When they do explode, however, the 
results are enormously disastrous, because they usually burst 
while at work in the stackyard, surrounded by farm hands, 
and ricks of highly combustible materials. 

Probably the most disastrous explosion of the kind that has 
taken place occurred at a farm called Yeovilton, near 
Yeovil, on Saturday week. The engine had been working 
all day threshing. About four o’clock in the afternoon, 
work apparently over for the day, some of the farm hands 
went home, while others sat down round the engine for the 
sake of warmth and began to eat, when the boiler exploded. 
The engine driver, a man named Hann, was blown with great 
force into a rick close by, which immediately caught fire, 
and the poor fellow, if he was not already dead, was literally 
charred to death. It was impossible to rescue him, the heat 
being so intense that no one could get near him, and it was 
only the skeleton of the man that was ultimately got out of 
the fire. Charles Perry met a frightful but almost instan- 
taneous death. He must have been close to the engine 
when the explosion occurred. He was blown for some con- 
siderable distance, and when picked up was mutilated almost 
beyond recognition. The other men were all knocked down 
by the force of the explosion, and all received more or less 
serious injuries. William Perry was shockingly knocked 
about. He was with some difficulty rescued. He was then 
found to be in an unconscious condition, and on examina- 
tion it was found that his arm was broken, his head 
smashed, and that he was very badly scalded. Gillard had 
his leg broken in two places, whilst Gawler also received 
injuries which were not of a serious nature. 

The explosion was very violent. The engine, which weighed 
about three tons, was lifted in the air to a height of several 
feet, and carried a distance of twenty-six yards. The two 
front wheels of the carriage on which the engine is fixed did 
not shift. One of the hind wheels was carried with the 
engine, as was also the axle-box of the other, the spokes and 
framework being left close by the other wheels. The engine 
fell on its side, the only wheel carried away being under it, 
and smashed to pieces. The fly-wheel was also smashed, 
the only remaining parts being small pieces of the spokes. 
The thrashing machine stood close by the engine, and was 
broken on one side by the engine being blown against it. A 
heavy drag-shoe was found quite 150 yards from the engine, 
where it had been thrown by the force of the explosion. 
Perry’s hat was picked up 100 yards away, and the chimney 
of the engine was found on the other side of one of the 
ricks. Several other things were found great distances off, 
and all tended to show the tremendous force of the explosion. 
When the explosion occurred, the fire from the engine was, 
of course, blown hither and thither. The engine was sur- 
rounded by a number of hay, straw, and other ricks, and the 
live coals immediately caused a conflagration, which was 
only extinguished by the local fire brigades with! much diffi- 
culty after great damage had been done. 

There will be, of course, & Board of Trade inquiry and an 
inquest, and it would be highly improper at present to assign 
® cause for the catastrophe. We reproduce on page 178 two 
photographs which speak for themselves. One shows the 
engine after its flight of twenty-six yards. The engine was 
built by the long extinct firm of Tuxford and Sons, of Boston, 
in Lincolnshire. Messrs. Tuxford were among the first 
engineers to make portable engines, and they took many of 
the Royal Agricultural Socioty’s and kindred bodies’ medals 
for great economy and general excellence. The exploded 
engine must have been at least thirty years old—probably it 
was much more. None of the type have been made, we 
think, since the year 1862 or 1863. The boiler had a double 
set of tubes, the chimney standing over the fire-box end. 
The engine proper had a vertical cylinder, and a “ steeple” 
with a connecting rod returning downwards to the crank 
shaft. The cylinder stood on the floor of a prolongation of 
the first smoke-box, and was enclosed in an iron hatch or 
frame, where it was kept very warm and all chaff and dust 
were excluded. Behind the engine were two inconvenient 
doors, which being taken down, access could be got to the 
leading ends of both sets of tubes ; but before anything could 
be done to the tubes, save sweep them, the whole engine had 
to be taken down and removed from the hatch. Over the 
fire-box was an oblong smoke-box door, the place of which is 
shown very clearly in the photograph. Through this the top 
row of tubes could be reached. This type of engine, although, 
as we have said, extremely economical in fuel, was expensive 
to make, and very difficult to repair, and it was abandoned, 
as we believe, after the year 1863 or thereabout, in favour 
of an engine with a horizontal cylinder set on the top of the 
boiler. We believe that a few of the old vertical Tuxford 
type may still be met with. The Yeovilton accident will, 
we hope, cause them to end their career without further 
delay on the scrap heap. 








THE ANNUAL DINNER OF THE INSTITUTION OF CIVIL ENGINEERS. 
——This has been fixed for Wednesday, the 27th of March next, to 
he held at Merchant Taylors’ Hall, at 7 p.m. Untransferable 
tickets are as heretofore, price two guineas each, and will be 
issued to members for their personal use only. The recurrence 
of this announcement leads to the inquiry whether the arrange- 
ments for this festival are exactly suited to the present conditions, 
The price fixed is such as to exclude all but a comparatively 
small number of the members from being present, and even that 
high rate is not sufficient to meet the cost, a contribution of about 
£300 from the annual income of the Institution being, asa rule, 
necessary to balance the account. It would seem to be conducted 
on a needlessly extravagant scale, and it certainly may be 
questioned whether the high price charged and the lavish expendi- 
tare which makes a claim on the Institution funds, is as much 
to the benefit of the Institution as to the few members who thus 
virtually receive a contribution from the Institution to an annual 
festival which cannot, under the present circumstances, be repre- 
sentative. The great majority of the professional members of the 
Institution are disinclined to pay an excessive price for admission 
to a Sir Gorgius Midas out of season display of the arts of the 
floriculturist, horticulturist, and fruit-growers of half the world, 
and to a dinner whereat the comparatively small number of 
members present, and the preponderance of stronger speakers 
makes the festival a serious flat formality. If the annual dinner 
cannot be held where a much larger number can sit down, and if 
some of the very costly display cannot be dispensed with, then it 
is questionable whether the price should not be raised to say three 
guineas, so that those who either enjoy it, or for reasons best 
known to themselves wish to attend it, may pay its entire cost as no 
doubt they would wish to do. 








LETTERS TO THE EDITOR. 
(We do not hold ives responsible for the opinions of our 
¢ not hoi eer! “ 





SPECIFIC HEAT OF ICE. 


Srr,—Last summer, when I was trying to show in your columns 
that the specific heat of saturated steam is equal to that of the 
water from which it is raised, one of your correspondents, as an 
argument against me, quoting a book figure, gave the specific heat 
of ice as ‘504, and I find it so stated in Rankine ; the same autho- 
rity, quoting M. Person, gives 142°65 units as the latent heat of 
fusion. Being extremely well located for experiments on cold and 
snow, I have tried the following, which may be relied on as accu- 
rate, providing it is admitted that snow is merely pulverised ice. 
The high figures which I obtained are very likely due to the fact 
that I made no losses of heat or cold, the mixing of the hot water 
and melting of the snow and reading the thermometer being done 
so quickly, Each experiment was tried twice, with same results 
for each. 

Experiment for latent heat, using damp snow—temperature 
82 deg. Fah.: 121b. water at 170 deg. poured into 81b. snow at 
82 deg.; result, 201b. water at 56 deg.; temperature of room, 
55 deg. 

By the Regnault table in Isherwood, the heat in one pound of 
water at 170 deg., measured from 32 deg., is 138:442780 units, 
The heat in one pound of water at 56 deg. is 24:004148 units ; 
difference, 114°438582 ; this, multiplied by the 121b. weight, gives 
137326298 units. 

The mixing vessel is iron, of which the specific heat is ‘1138 and 
weight 5°9375lb. Then ‘1138 x 5-9375 = ‘67569 units required 
to raise it one degree temperature; and it is raised 56° — 32° = 
24°, and ‘67569 x 24 = 1621556 units. Then 1373:26298 -— 
16:21556 = 1357-04742 units heat available for melting the 8 lb, of 
snow and heating it to 56 deg. 

For this latter purpose there is required 24°004148 x 8 = 
192033184 units, and 1357-04742 — 192:033184 = 1165 01424 units 
consumed in melting 81b. of snow. Then the heat consumed in 


1165:01424 _ 1 45.62678 units, which I take 


melting one pound is 


to be the ‘‘ latent heat of fusion.” 

Experiment for specific heat of dry snow, temperature 17 deg. 
Fah., using the same mixing vessel as before: 12 lb. water at 
170 deg. poured into 8 lb. snow at 17 deg.; result, 201b. water at 
49 deg.; temperature of room, 55 deg. 

Heat in 1lb. water at 170 deg. is 138°442730 units; 1b. at 
49 deg. is 17-001652; difference, 121°441078; this multiplied by 
12 lb. gives 1457:292936 units. The mixing vessel is raised in 
temperature 49 — 17 = 32deg., and *67569 x 32 = 21°62208 units 
required. Then, 1457°292936 — 21°62208 = 1435:670856 available, 
for A, heating the 8 lb. of snow, from 17 deg. to 32 deg.; B melt- 
ing it at 32 deg., or latent heat ; C heating the melted snow from 
82 deg. to 49 deg. C =17°001652 x 8 = 136013216 units. B= 
116501424. Then A = 1435°670856 — B — C = 134°6434 units, and 





se = 18°34, and hice, = 1°122 = average specific heat or 
cold. If thespecific heat be taken as 1, then 15 units are required 


to raise the temperature of 11b. of snow 17 deg. to 32 deg., and 
17°001652 units for raising it after melting to 49deg. I have 


shown the total heat expended to be — = 179°458857 


units, then taking out 32°001652 we have for the latent heat 
147-457 units for 11b, of snow, which is not impossible, although 
much greater than the 142°65 given by M. Person. The exact 
instant when dry snow begins to melt is difficult to determine, 
Braintree, Massachusetts, U.S.A, WILLIAM H. HARRISON, 
February 14th. 


THE THEORY OF THE STEAM ENGINE. 


Srr,—Permit me to correct a slip I made in my letter of the 
15th inst. I there said that the specific heat of steam under 
constant pressure was well known to be ‘238, I should have said 
‘475, Mr. Cross seems to make a distinction between steam 
vapour and steam gas. I make none. If steam vapour is dry, no 
sharp line of demarcation can be drawn between the two. No one 
can say when dry steam vapour ceases to be vapour and becomes 


as, 

“4 With regard to what Mr. Cross calls ‘‘ the trifling matter of two 
kinds of latent heat,” if Mr. Cross will turn up Table IIa. at the 
end of Cotterill’s ‘‘Steam Engine,” he will find that the latent 
heat of steam of temp. 212 deg. Fah. is 965:7 B.T.U., and if he will 
then turn over to Table IVa, he will find under P ~ thermal units 
72 2 B.T.U., the external portion of the latent heat, that is, the 
part that is used up in overcoming the external resistance to ex- 
pansion of the water while expanding into the form of steam, The 
remainder, 965°7 — 72:2 = 893°5 B.T.U., is the internal latent 
heat of the steam, that is, the portion of heat which is used up in 
tearing the molecules of water asunder against their mutual attrac- 
tions. The energy equivalent to 893°5 B.T.U. is called internal 
latent heat because it is still in the steam, although not in the form 
of heat, but in the form of potential energy, somewhat analogous 
to the potential energy of expansion of an india-rubber ball when 
made to spin very rapidly, in virtue of which it has less kinetic 
energy of rotation than it would have had if it had been rigid and 
had suffered no expansion, The external latent heat, that 
is, the latent energy equivalent to 72‘2 B.T.U., is not in the steam 
but is in the external body which resisted the expansion of the 
water into steam. Itis a pity that the term ‘‘latent heat” was 
not confined to what I have called ‘‘internal latent heat,” for it is 
the only part of the lost heat which we can identify when the 
latent heat is reconverted into sensibleheat. The other part, z.c., the 
‘* external latent heat,” although practically the same, may not be 
the identical energy which was lost by the steam, for the steam ma 
be compressed by an external body different from the one whic 
resisted itsexpansion. Isherwood’s tables quoted ty Mr. Cross give 
the parts of the latent heat in exactly the same detail as I have given 
them. Isherwood characterises the internal latent heat as that 
which destroys the cohesion of the water—he should have said over- 
comes. He characterises the external latent heat as that which 
is used up in increasing the volume of the water from that which 
it occupied as water to that which it occupies as steam. Now this 
latent or has no more right to be characterised in this way than 
the other portion, because they jointly increase the volume, the 
one overcoming internal resistance to expansion, the other over- 
coming external resistance. Were it not for these resistances no 
heat would be used up during the expansion. 

I shall now proceed to answer Mr. Cross’s question proposed in 
your last issue, although I have done so several times already. 
Mr. Cross seems to read too rapidly, as I am sure that if he 8 
more carefully my former letters, he will not find one in which I 
speak of adding 1‘037 B.T.U. to a pound of steam at 358 deg. Fah. 
I speak rather of compressing the pound of steam at 358 deg. Fah. 
from volume 2‘989 cubic feet to volume 2°955 cubic feet, and at 
the same time abstracting ‘581 B.T.U. from the steam. As a con- 
sequence of these two operations the steam acquired 1°037 B.T.U, 
of sensible heat, and loses *676 B.T.U. of internal latent heat, and 
the temperature of the steam is now 359 deg. Fah. 

The — of these results is, as I have said before, the 
external force by its work of compression generates in the steam 
‘942 B.T.U, of sensible heat, and at the same time the forces of 
cohesion in the steam, by their work of pulling the molecules 
together generate ‘676 B.T.U. of sensible heat, and as a conse- 
quence of this the steam loses ‘676 B.T.U. of latent heat. Hence 
the sensible heat gained by the steam = heat governed by external 
compressing forces + heat generated by internal cohesive forces 
— heat abstracted = ‘942 + °676 — ‘581 = 1037 B.T.U. The 


| 

result of this acquisition of 1:037 B.T.U. of sensible heat b th 
steam is that its temperature rises to 359 deg. Fah, 7% 
If Mr. Cross does not understand this explanation, 
he must appeal to Major Basevi, as I cannot do better, 
should oa carefully section 2 of chapter vi. of Clausius’ 
nical Theory of Heat.” He will there see that in Watt's time th 
specific heat of dry saturated steam was supposed to be 73 , 
— — ? a ae of Watt's law, ‘lhe sum of the 

ree and latent heat is always constant.” Regnault’s experi 

disproved Watt’s law. , — 
Immediately after this it was apparently proved that the latent 
heat of dry saturated steam was ‘305 BU, but Clausius and 
Rankine proved that the specific heat of dry saturated steam wag 
negative. Clausius’ expression for calculating it is, as I have saiq 


T am afraj 
Mr, Gon 
“ Mecha. 


before, 
, _ 607 -'708¢ 
kh = ‘305 - 
; ree 
for the Centigrade scale, and his results calculated from this are— 
t 0 50° 100° 150° 200 
h .. -1°916 -1°465 -1°133 - 879 - “676 


I am astonished that neither Mr. Cross nor Mr. Donaldson 
understand the proof I gave that sensible heat and temperature 
are not the same, as it is the one that is usually given. My proof 
would be that if a pound of water and a pound of lead both at 
32 deg. Fah. have each a B.T.U. of heat communicated to them 
the new temperature of the water would be 33deg. Fah., while 
that of the lead would be 62 deg. Fah. 

With regard to what I said in my letter of the Ist Feb. about 
the equality of the specific heats of water and steam, I did 9 
with a reservation which you did not state in your leading articlg 
of the 15th, 

I am afraid Mr. Donaldson is quizzing Mr. Cross and me when 
he says that “ most of our discussion is beyond his humble powers 
of comprehension.” PETER ALEXANDER, 

26, Smith-street, Hillhead, Glasgow. 





HIGH DUTY STEAM ENGINES AND THE ACTION OF 
JACKETS, 

Srr,—I have read your leading article on high duty pumping 
engines, in your issue of 22nd inst., with great interest. The 
principal point. made appears to be the enormous variation in the 
effectiveness of the steam jacket as applied to different engines, 
and which seems to be considered more or less of a mystery. 

Now, I should be glad if you would allow me to express my 
views on the pag ma and which, so far as I am aware, have not 
been previously given in so many words. I think it will be fairly 
generally conceded as correct that the amount of steam condensed 
per square foot in a surface condenser is greatly increased by an 
increase of velocity of the flow of water through the tubes, the 
cause probably being that a film of water in contact with the 
surface of the tube is heated, and that this heat can only be trans. 
ferred to the body of the water by a comparatively slow process 
akin to conduction. By increasing the velocity of flow of the 
water, the film of heated water is removed oftener, and therefore 
the heat has not to be conducted so much into the body of the 
cylinder of water in the tube. If, now, for cooling water we 
substitute air—or a gas—it is clear that the cooling effect on the 
steam cannot be so great as with water, since the heat-conducting 
power of air is not so great as with water. 

This seems to lead to the conclusion that for a steam jacket to 
be really effective, arrangements must be made to apply its heating 
power to the cylinder steam for a considerable time, so as to allow 
the heated film of steam in contact with the cylinder walls time 
to transmit the heat to the whole of the cylinder steam. If this 
view is correct, as I hope to be able to show, a steam jacket can 
only be applied with advantage to the high-pressure cylinder of a 
slow-running compound engine, i.¢., one obtaining the necessary 

iston speed by — stroke rather than by revolutions, That this 
is correct is, I think, borne out by the fact that, taking engines 
of equal power, the greatest economy of steam and efficiency of 
jacket has been given by engines on pumping service of the beam 
or Worthington high duty type, both of which are essentially slow 
moving engines. Further than this, the greatest economy of steam 
has been obtained in the past by Cornish beam pumping engines, 
where expansion was carried to extreme limits in a single steam 
jacketed cylinder, and an engine at Fowey Consols gave—I write 
from memory—a duty when first erected of 119 millions per 2wt., 
a result which is not very often exceeded in the present day. The 
duty naturally fell off as sinking proceeded, owing to the necessary 
reduction of the number of expansions, till it fell to about 70 
millions at the final record. 

I believe it is also generally considered that there is little or no 
advantage to be gained by jacketing the high-pressure cylinder of 
a triple engine. Would not an equal effect be obtainable in this 
case by taking out the intermediate cylinder and replacing it with 
a reheater heated by boiler steam’ The constructive saving would 
be considerable, whilst the steam could be obviously brought into 
much more intimate contact with the heating surface by a number 
of well-known methods, The steam would then be supplied to the 
low-pressure cylinder dry, or slig 7 superheated. 

There is still another way by which we may account for the 
variations in the effectiveness of steam jackets. Referring to your 
issue of March 30th, 1894, you there made remarks on Mr. Croll’s 
opinions of cylinder condensation. It appears that he has come 
to the conclusion that a great if not principal cause of the variation 
in the amount of cylinder condensation is the roughness or other- 
wise of the cylinder walls, thus exposing more or less surface to 
cool the steam, 

Assuming that this is correct—and it certainly appears reason- 
able—then the same conditions in the case of a jacketed engine 
would tend to reduce the inside condensation and transfer it to the 
jacket. For any heat at all to be transferred from the jacket to 
the cylinder steam, it is clear that there must be a difference of tem- 
perature. This simply means that it is useless to jacket the high- 
pressure cylinder of an engine unless the range of temperature is 
considerable—many expansions — unless the engine is working 
much below its possible power and the steam is throttled, thus 
reducing the initial pressure and temperature of the cylinder 
steam. If — to a compound engine working at full initial 
pressure and only expanding a few times, then the time during 
which the jacket can act on the cylinder steam is so short that it is 
of no effect. 

If it is generally admitted that cylinder condensation in triple 
engines is greater than in compound, I fail to see where more 
economy comes in than that due to the higher steam pressure, and 
why not cut out the intermediate and substitute a reheater’ Is 
pes of turning worth the large expense of the extra cylinder 
and gear! 

Littlehampton, February 25th. Gro, T, PARDOF. 

[In the Rockwood engine the intermediate cylinder is replaced 
by a reheater.—Ep. E.] 


STEAM 


THE SHAMOKIN BOILER EXPLOSION, PENNSYLVANIA. 


Str,—The late disastrous explosion which occurred at Shamokin, 
Pennsylvania, on the 11th October last, in which twenty-seven 
boilers of a group of thirty-six exploded, the rupture of one boiler 
being the primary cause of the catastrophe, oe hardly passed 
from our minds when a similar explosion, nearer home, is 
recorded. 

The latest disaster was at the Dovecote Pit, Balbardie Colliery, 
Bathgate, West Lothian, in which four boilers out of a battery of 
six have been dismantled, the wreckage covering a wide area, two 
persons have lost their lives and one injured, 

That these things are possible in these days is a matter for 
wonder. In the first or American explosion there is no question 
that one boiler exploded, and the others exploded one after the 








other in quick succession. The cause attributed was want of 
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hich is very likely ; but why one boiler exploding should 
pon another rf not A easily settled. The evidence of the 
experts that there were no signs of weakness, but otherwise, as 

Jates were torn asunder right away from rivet holes, there can be 
no question of weakness, as there was a factor of safety equal to 
six to one at least. It then follows that some other cause must be 
looked for as a reason for the disaster. ‘ 

In the Scotch explosion details as to the cause of the explosion 
are not to hand, but it is hardly likely that four exactly similar 
conditions would occur in four different boilers to bring about 
exactly the same explosion, consequently it may be fairly assumed 
that one boiler exploded and the others followed in rotation. In 
the American explosion fifteen boilers exploded on one side of nine 
that did not explode, and twelve others—leaving the nine virtually 
safe. Herein lies the greatest difficulty in arriving at a reason for 
the multiplied disaster. ; : 

[ would suggest that another method of reasoning might 
possibly elucidate the problem, being one not usually considered. 
A number of boilers arranged as a battery—with one common 
source of feeding and one universal main steam pipe—fitted, we will 
suppose, with all necessary feed-check valves on each boiler, main 
steam stop valve to each, being in every way separate and entire 
in themselves, except for the connections arranged to make them 
the feeders for one main steam supply. From oy one boiler 
explodes positively—that is, it explodes by being completely 
ruptured—and in an instant the contents are discharged into the 
atmosphere at a velocity of nearly 900ft. per second, increasing to 
nearly 1500ft. per second as it expands. Taking the velocity of 
900ft. per second as the measure of the effort at constant density 
of the steam issuing from the next boiler of the group, resolving 
this into the principle of accumulated work, into which the steam 
is reckoned as 1 lb. weight, then we obtain an effort equal toa blow 
of, say, 84,600 foot-pounds, and as the breaking strain of the 
material may be taken at 20 tons per square inch, being for the 
tin, plate 11,200 lb, per square inch, consequently the exploded 
poiler would be dismembered by a force three times as great as the 
ultimate breaking strain; hence under the conditions of an 
absolute explosion in the case of one boiler in a series, the others 
are bound to explode, as in the case of the Sbamokin explosion, 

One natural question, Why did not all explode’ may be 
answered by assuming that, during the period occupied by the 
first series of explosions, the velocity of the steam in the nine 
boilers was checked, consequently the destructive force was not 
sufficient to bring about a rupture ; but the case of the others 
beyond them was different, as the series of first explosions would 
ne felt by the boilers at the extreme end where the blow would be 
delivered, the nine boilers being within a neutral zone; the force 
of the blow being deadened by the elastic medium, the rebound 
would be felt by the boilers farthest away from the one first 
exploded. This appears feasible, as the blow forced the vapour 
back beyond the centre, then rebounding as a powerful spring, so 
the alternate blows would be struck, compressing and rebounding 
as each boiler re. This may not meet with approval of 
your readers, neither may the description or action of the explo- 
sion in series be the best that could be given. Still, I think the 
line of thought is worth consideration, and may work out in abler 
hands as a reasonable explanation why one boiler exploding should 
explode another connected to it by one main steam pipe. 

If this reasoning be found the true one, the remedy is plain. 
Any method whereby a series of boilers may be made practi- 
cally independent of each other—though they may be joined up 
to one steam pipe—it would prevent the possibility of any one 
boiler exploding another if the method provides a purely auto- 
matic action whereby, at the instant and moment of the explosion, 
the steam is caused to be cut off from every boiler in the series, or, 
which is the same thing, cuts out the exploded boiler from any 
connection with the others. The reason why this is so is evidont, 
as the explosion would be localised, the steam in the other boilers 
could not escape ; therefore there would be no velocity, and conse- 
quently no blow would be struck, and the boilers would remain 
intact. JOHN BATEY, 

Dablin, February 23rd. 


TRACTION ENGINES ON COMMON ROADS, 


Srr,—At the annual meeting of the Chamber of Shipping of the 
United Kingdom, beld in London on 13th inst., Mr. Wa'ter 
Glynn, of Liverpool, the new president, in his address, assumed a 
cheerless tone in connection with industrial matters on account 
of the present depression. ‘‘Shipping, in common with most 
other industries, was,” he said ‘suffering from one of those 
periods of over-production which would appear to become more 
frequent in their recurrence and more prolonged in their dura- 
tion.” Referring to the relations between the shipowning com- 
munity and the Government Departments, he asserted that the 
normal attitude of our Government, whichever party might be in 
power, tended rather to hinder than to assist British ship- 
owners, Progress was thwarted and improvements were 
delayed by Government officials, who disregarded technical 
opinion, and displayed a lack of appreciative understanding as to 
the necessity and the conditions of shipowners’ business.” Another 
instance of progress being thwarted is the senseless hostility shown 
by Government officials and some local authorities to the use of 
traction engines on common roads, The County Councils of the 
West Riding of Yorkshire and of Warwickshire, and several other 
local governing authorities, are pursuing a course of action opposed 
alike to the scientific opinion of the country and to industrial 
demands in suppressing as much as they can the use of traction 
engines over roads within their jurisdiction. As shown by Mr. 
Stephen H, Terry, M. Inst. C.E., of Kensington, in an article on 
‘Steam Locomotion on Common Roads,” there are now some 8030 
engines e ed in road locomotion throughout the kingdom, each 
having an indicated power of ten horses. These 8000 engines are 
thus doing the work of 80,000 horses, and effecting a saving to the 
country of £10,000 per day, or £3,000,000 a year. This profit, of 
course, does not fall into the hands of traction engine owners ; it 
goe3 chiefly to cheapen the cost of distribution. The horses neces- 
sary to do the work done by these engines would, if placed in line, 
reach nearly from London to Liverpool. What is now required, as 
Mr. Terry points out, is a comprehensive Act which would permit 
owners of traction engines to take out one licence for each engine, 
permitting it to travel in any part of the kingdom, and with- 
drawing from local authorities the power to block the passage of 
such traffic.’ Properly mounted on spring wheels, there is no reason 
why traction engines should not run at the rate of eight miles an 
hour in the country, and five ina town. France is ahead of us in 
steam propelling carriages, and it is time the Legislature, which 
has done so much to cripple the growth by steam of passenger 
traffic on common roads, which is becoming an important industry, 
should remove the disabilities under which it labours. 

Ashton-under-Lyne, February 23rd. kL. Wi Be 





LIGHT AND THE BENHAM TOP. 


Sir,—I thank Major Basevi for his letter, and hasten to give 
him the explanation for which he asks. 
_ Various portions of the retina receive, at the same time, various 
impressions, My eye as I write is cognisant of black lines on white 
paper. Now, let each part of the retina have a black and white 
impression imparted to it in succession. That is to say, let light 
and darkness succeed each other. To do this it is only necessary 
to move a paper containing black and white spaces across the 
field of vision. Su e we take a card and colour one-half black, 
leaving the other white, and spinthe card onatop. Then it seems 
to me clear that the rods of the retina will have thrown on them 
light and darkness alternately. If the proportions of white and 
black are arranged in one way, then the impression produced will 
be that the oma is grey, but if in another way—as in the Benham 
top—and if the speed of rotation be high enough, we have colour. 
This statement will, I hope, make my meaning clear, 


I may perbaps be permitted to point out that, whether I am 
right or not, the action of the Benham top is utterly inexplicable 
on the wave theory. That theory came to grief, as is well known, 
over the spectrum at the hands of Cauchy, but it has remained in 
use for lack of a better. My own view has long been that disper- 
sion is an effect of surface and of nothing else, and that the 
material has nothing whatever to do with it while light is | passing 
through it, but this is beside the present questi The Benh 

be opens up quite a new field of inquiry. The danger is that it 
will be quietly shelved, lest it should lead to highly inconvenient 
results like Argon, which apparently is about to prove either 
that Mendeleef is wrong, or that the atomic theory is wrong, or 
that the theory of the relation of the transmission of sound is wrong, 
or that very serious errors of observation have been committed by 
eminent physicists, not afew of whom are disposed to regard Lord 
Rayleigh as a very inconvenient enquirer, M. A, 

Woodstock, February 25th. 











LIGHT RAILWAYS, 


Sir,—Allow me one word of explanation. You report me as 
arguing ‘‘ that the cost of working a narrow-gauge line must be so 
great that reductions—in rates—are impossible.” For ‘ narrow- 
gauge” you will no doubt agree with me that we should read 
“cheap light” railways of any gauge. Further, to say that the 
cost of working will be great, might mislead. The real fact, of 
course, is that though the cost of working may be exceedingly low, 
it will have to be charged against so smal] a volume of traffic that 
each item of that traffic will need to bear a share, not only 
relatively, but absolutely large. 

One other point. You say that you, in your ‘‘impression of 
November 2nd, 1894,” anticipated me in protesting against the 
excessive stringency of the Board of Trade regulations. Now I 
have ne wish to claim any patent of precedence, but I must just 
say that had the powertel veles of THE ENGINEER been exerted on 
this subject at an earlier period than November last, a good many 
pages of print, which have been covered time and again in the 
course of the last half-dozen years with my feeble protests on this 
subject, would have remained blank. The battering-ram of THE 
ENGINEER would have been so certain to break down the door, 
that I should never have thought it worth while to beat my bare 
fists against it. W. M. AcwortH, 

February 25rd. 





LOCOMOTIVES AND TRAINS. 


Sir,—As Mr. Stretton has been good enough to write to me 
privately on the above subject, I am somewhat unwilling to occupy 
your space again. He demurs, however, to my letter in last week’s 
issue. Mine, however, was only a venture, as I said, and I am 
unlikely to know as much as Mr. Stretton on the subject. He 
asks me to explain in THE ENGINEER why the alterations in the 
timing of the Leeds expresses has taken place, if his hypothesis is 
not the right one. I frankly confess that his letters to me go to 
prove itis, As regards the 10.30, my opinion remains unchanged. 
The altered working is given in the November appendix to the 
working book, whereas, Mr. Martin’s article did not appear till 
December 14th. It is thus, perhaps, true to say still that the 
Luton stop causes it, because though when the train was given 
only 115 minutes to Leicester, it too, had the conditional stop, yet 
the train was timed just as fast as trains which did not stop, 
doubtless owing to the fact that the conditional stop would not be 
often made. This is, however, not to deny that the run to 
Leicester could be made in 115 minutes with the Luton stop, 
but times generally slow down a bit in winter. The timing as 
altered of the 8 expresses will — be nearer than before 
to ordinary working time, but even now I do not think drivers 
would mind another minute to Hendon. The normal running 
time on these trains between Kentish Town and Kettering is 
80 minutes, which is perfectly easily accomplished. I fancy the 
intermediate times are as nearly as possible as follows, in every 
day work: To Hendon, 9 minutes; to St. Albans, 144 minutes ; 
to Luton, 114 minutes ; to Bedford, 184 minutes ; to the Summit, 
13 minutes ; to Wellingbro, 54 minutes ; to Kettering, 8 minutes, 

February 25th, A. WARBURTON, 





THE SCAVENGER CHARGE IN GAS MOTORS, 


Sir,—Noting a letter in THE ENGINEER of February Ist, 1895, 
from Messrs. Crossley, | do not see how they can claim the above 
arrangement ; it is all in the time the valves are kept open, which 
amounts to the same thing as lap and lead in the steam engine. 
Now, has any one ever patented this’ If they had, how was the 
patentee going to fix the lead he had patented’ The same in the 
gas engine. ‘low are Messrs. Crossley going to fix the angles 
the valves are set to open at’ And, again, Messrs, Crossley do 
not seem to know this valve arrangement has been done before ; 
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which it has, perhaps not to such an extent as they have, but, 
nevertheless, we have always worked our gas engine valves on 
this principle with the result of, on a 14-h.p. nominal, 16 cubic feet 
per brake horse-power, Sunderland gas ; valves opened and shut as 
per annexed diagram, which we have used this last two years. 

I do not know the thermal heat units of Manchester gas, but the 
Sunderland gas yields 635 thermal units per cubic foot. 

16, Joannahb-street, Sundsrland, E. G,. ALLISON, 

February 23rd. 


QUICK LOCOMOTIVE BUILDING. 

Srr,—I find in your issues of December 28th and January 11th 
some reference to quick locomotive building on the part of Messrs. 
Neilson and Co., of Glasgow, and the Hunslet Engine Works, of 
hoods and I ask your permission to add a few more figures to 
the list. 

Ono June 10th, 1889, an order was placed by the management of 
the Canadian Pacific Railway, on their shops in Montreal, for four 
ten-wheel locomotives, 18in. by 24in. cylinders, 4ft. 9in. driving 
wheels, total weight of engine in working order being about 
106,000 1b., and on August 8th—that is, fifty-nine days from date 
of order—the first engine was turned out in steam. is includes 
drawings, &c., as it was a new class of engine, Also, an order 
was placed for six engines of abovt the same weight, but with 
larger wheels and different fire-box and frames, on May 27th, 
1890, and the first engine was turned ont on July 30th, being 
sixty-four days from date of order. The difference should be 
attributed to pressure of other work in shop. 

I think tkis will ro gud favourably with most of the quick 
building done in England. R, ATKINSON, M, Can, Soc, C.E, 








Montreal, February 5th, 






CHERRY’S CALCULATOR. 


Sir,—I thank you for your favourable notice of my ‘‘ Forget- 
me-not.” The small defects in neatness of production, &c., to 
which you allude are in speedy progress of removal. I send out 
now none but varnished transparent slips ; they are not only much 
more transparent and rigid than ordinary pieces of transparent 
paper, but are altogether non-bygroscopic when the varnish is 
properly compounded and the slips suitably treated. With refer- 
ence to the instructions issued with the calculator, I have in hand, 
and shal] shortly publish—for a small additional charge—a fuller 
treatise, including the lines you suggest. : 

I do not find in your description any allusion to the ‘‘ special 
slips” or “scales,” which form so distinctive a feature of the 
‘‘Forget-me-not.” By means of these the highly complex calcu- 
lation, z = a y™ z, can be performed immediately, where y and z 
are any variable dimensions, and a and m may be either integral 
or fractional, positive or negative. I thank you in advance for 
the insertion of this short memorandum, HENRY CHERRY, 

Putney, February 25th. 


ECONOMICAL ENGINES. 


Sir,—-I have just perused with unusual interest, in your issue of 
February 15th, the abridged reports of tests of two compound 
Corliss engines constructed by M. Bollinckx... The fact that two 
engines of different powers, and situated at separate places, gave, 
when tested within a few months of each other, such good results, 
under the evidently careful scrutiny of the officials named, speaks 
volumes for the achievements of M. Bollinckx. 

When such results can be got from medium pressures, it seems 
doubtful if the prophetic forecast, dealing with the future economy 
of the steam engine, should give so much potency to the ascendi 
finger of the pressure gauge. M. Bollinckx has doubtless earne 
the advantage of the increments which go to make such successes, 
and it would be too much to expect that sufficient official informa- 
tion will be published to allow of an anatomical examination being 
made of these steam plants, but probably through your esteemed 
columns M. Bollinckx may give further information by way of a 
general view of the Verviers installation, and a reproduction of the 
diagrams styled ‘‘ beautiful.” ANDREW ALISON, 

Bolton, February 23rd. 


REDUCING THE COST OF PRODUCTION. 


Sm,—There is another element in foreign competition besides 
the reduced cost of production, mentioned in your article of 
February 22nd. Recently an iron roof 50ft. by 40ft. beingrequired— 
witbin three miles of Charing Cross—the order for the same went 
to Belgium, partly for cheapness, but principally b no native 
firm could be depended upon to deliver it within the — 
time. » P. 
Westminster, 8.W., February 26th. 











ENGINEERING Society, Kine’s CoLLEGE, Lonpon.—At a meet- 
ing held February 22nd, Professor Capper, M.I.C.E., in the chair, 
Mr. Welbourn read a paper on ‘‘The Manufacture of Files,” in 
which he described the machine and hand-cut systems. The 
different qualities of steel and their preparaticn were dealt with. 
The old and new annealing furnaces, the steam hammer for 
forging, and also the smithing, grinding, and cutting by hand 
and machine were described in detail The paper concluded with 
descriptions of hardening, straightening, and cleaning processes. 
Various specimens of files in all stages of manufacture were shown 
to illustrate the paper. A discussion then followed, and the 
meeting terminated with votes of thanks to the chairman and 
author. 

TRADE AND BUSINESS ANNOUNCEMENTS.—Mr. George Hodson, 
M. Inst. C.E., F.G.S., Westminster, announces that be has taken 
into partnership his son, Mr. Frederic Walter Hodson, who has for 
several years largely assisted him in his work, and that future 
business will be conducted jointly under the style of George and 
Frederic Walter Hodson.—The directors of the Chelsea Electricity 
Supply Company, Limited, recommend a dividend of 6 per cent. 
for the year 1894 on the preference shares and of 5 per cent. on 
the ordinary shares.—Messrs, Beechings, Limited, have sent us a 
new form of reply letter card somewhat similar to that issued by 
the Post-office, but with only two edges to make fast, and with a 
space on one side printed as a reply post-card. This part is easily 
detached for use as the reply card, the question having been 
kept private by sending it in the close letter card. It isa letter 
card which should have numerous uses.—Messrs. Wm. Simons and 
Co., Renfrew, have just received from a London firm an order to 
construct a large and powerful hopper dredger for Plymouth, 
which will be employed in connection with the extensive improve- 
ments being carried out in that harbour. The dredger is specially 
designed for the removal of rock, and will have all the most 
modern appliances.— We are informed that Mr. W.S. Caine, M.P., 
has ot the board of directors, and been elected chairman of the 
Central Cyclone Company, Fenchurch-avenue, London.—The Un- 
breakable Pulley and Mill Gearing Company, Hyde-road, Man- 
chester, announce that they have appointed Mr. John Chorley, of 
Buttermarket-street, Warrington, as the sole agent for the sale of 
their ‘‘ Unbreakable ”—registered—wrought iron pulleys, mill 
gearing, special steel shafting, and ‘‘ Gorton” patent gas engines, 

A Pit EXPERIENCE IN YORKSHIRE.—A colliery accident occurred 
atthe Haigh Moor Pit, belonging to Messrs. H. Briggs, Son, and 
Co., Whitwood, near Normanton, on Monday morning. The day 
shift, numbering 189 miners and boys, descended the shaft at 
5.30 a.m. About 8 4.m. the two cages used for raising the coal 
became jammed together about the middle of the shaft, which is 
245 yards deep, Two carpenters were lowered to the cages and 
laboured hard to remove the obstacles. It was not considered 
that the delay in rescuing the men would be serious, but the work 
proved very difficult. After the mishap the men down the pit 
had gone about their occupation as usual unti! three o’clock, when 
it was the usual hour for the day shift to return. At that time, 
finding the shaft still blocked, they assembled in the pumping 
engine-house, and deciding to hold a ‘‘ social,” voted one of the 
deputies to the chair. They sang and passed their period 
of waiting as pleasantly as possible, but after a while even 
‘*Two Little Girls in Blue” and ‘After the Ball is Over” 
became monotonous. At eight o’clock a boy rushed into 
the engine-house to report that something had fallen down 
the shaft. This led toa general stampede, the men imagining 
that the block had been cleared, and the cage had come down in 
the ordinary course to raise the first batch of men. What was 
their horror to find that the noise was caused by one of the 
carpenters having fallen from the top of the cage, which could be 
seen suspended more than a hundred yards above their heads. 
There was an end of all jollity. The poor man’s body was li 
on a stretcher, and placed in an office near at hand. For almost 
an hour afterwards scarcely a word was spoken. About eleven 
o’clock the miners were told to go to the return air shaft a 
hundred yards distant. This shaft sinks into the Silkstone seam, 
176 yards deeper, the men being let down into the lower workings 
by means of buckets, Walking a short distance they were drawn 
up in the ordinary way. Fifty men were thus rescued, when 
something went wrong, and about 130 men were left in the 
Haigh Moor seam. Asackful of meat pies, bread and cheese was 
lowered to them, and the men made a meal in the engine-house. 
About four o’clock the bucket arrangement was again in working 
order, and slow as the process was, all the men were safely got 
out, the last batch to ascend bearing with them the body of the 
unfortunate carpenter. When the miners reached the surface they 
found plenty to eat and to drink awaiting them. Mr. W. G 
Jackson, the manager of the colliery, was present the whole night, 
The cages and gear in the Haigh Moor shaft were only put in at 
the end of 1893, They have now been set right, and work has 





been resumcd as usual, 
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COAL MINING IN JAPAN 


(For description see page 173) 
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TO CORRESPONDENTS. 
Registered Telegraphic Address. “ENGINEER NEWSPAPER, 
LONDON.’ 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
thew destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* All letters intended for insertion in Toe EnotineEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

J. W. (Edinburgh).— We hare not the information for which you ask 


G. 1 —The paint freezes and peels off. Any house painter will explain the 
rason why painting should not be done in frost. 
Piston Rop.—(1) Five years served in two works will comply with the Beard 


of Trade rules. (2) The Guide published by Reed, of Sunderland, is the 
stundard authority on the subject. 


T. 8. (Shepherd's Bush) —T7he constants will not differ materially, as the 
compressive and bending resistance is not much greater for mild steel than 
for the wrought iron contemplated in the formule 

J.—Certainly not; unless, indeed, the porcelain tube or other appliance 
makes the combustion of the gas wore complete than it would be without 
these things. There is a very useful little book concerning the use of gas 
tov heating. published by Mr. Fletcher, of Warrington, which we commend 
to your notice, 
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In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, he received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive Tok ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
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thirteen copies of Tut Enoingrr. Price 2s. 6d. each. 


ADVERTISEMENTS. 

*,* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity. but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THe ENGINEER. 








MEETINGS NEXT WEEK. 


Tue Institution or Civin ENoINEERS.—Tuesday, 
Papers : “ Electric Haulage at Earnock Colliery,” by Mr. Robert Robert- 
son, B.Sc, M. Inst C.K. ‘* Water Power applied by Electricity to Gold 
Bearing,” by Mr. Robert Hay, M. Inst. U.E. Friday, March 8th, at 
8 p.m. Students’ Meeting. Paper: ‘The Co-ordinate System of Sur- 
veying as Employed in South africa,” by Mr. A. Struben, Stud. Inst. 
C.K. Mr. J. C. Goode, M. Inst. O.E., will take the chair. 

«4; BOCIKTY. OF Exoinrers.—Monday, March 4th, at 7.30 pm. Paper: 
. Parliamentary Procedure as Affecting Light Railways and T:amways,” 

y W. Worby t and Steph ellon, Synopsis: Engineering 
enterprise restricted by present parliamentary methods—Costs under 
present system—Harmful and costly delays caused by it—Public advan- 
re endangered by — in the stages as at present conducted— 

position and proof of public interest and utility should be heard first, 
tary a after ards—Agreements made before date of standing orders 
vo pass g orders—Ag tt before standing orders an 
al ———, with prayer sed P titi Aband t of important 
in q F ic loss and enhanced cost of transit— 

Clauses inserted at instigation of opposition without investigation by 
= nittee—Joint committee but independent decisions—Board of Trade 
and "wider powers—Parliament to consider relations between proposed 


March 5th, at 8 p m. 
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parison of fares and rates with costs of p Light 
railways required in numerous districtse—Extensive systems of light 
railways not asked for—Tramroads more important in most districts— 
Tramways wanted in many districts and all impossible under present 
procedure and restrictions—The Board of Trade Committee on Light 
Railways and its report. 

Tue InstiTUTION Or Mintna AND Meratturcy. Lonpoy.—Wednesday, 
March 6th. at8 pm. Papers: ‘‘ The Covodonga Manganese District and 








its Mines,” by Mr. J. A. Jones, Memb “The Mang Deposits of 
Huelva,” by Mr. Frank Johnson, Member. ‘‘ Notes on the Espiritu 
Santo Mine at Cana,” by Mr. Ernest R. Woakes, Member. Discussion 


on Mr. H. Livingstone Sulman’s paper on ‘‘Some Improvements in Gold 
Extraction.” 

Roya. Institution oF GREAT Britain.—Friday, March 8th, at 9 p.m. 
Paper: ‘The Physical Work of Von Helmholtz,” by Professor A. W. 
Riicker, M.A.. F.R.S,M RI. Tuesday, March 5th, at3p.m. Lecture: 
‘The Internal Framework of Plants and An‘ »” by Professor Charles 
Stewart, M.RCS,F.LS. Thursday, March 7th, at 3pm. Lecture: 
“Three Periods of Seventeenth Century History—I. The Stuart Mon- 
archy,” by Samuel Rawson Gardiner, Esq, M.A, LL D. Saturday, 
March 9th, at 3pm. Lecture: ‘‘ Waves and Vibrations,” by the Right 
Hon. Lord Rayleigh. M.A., D.C.L, LL.D., F.R.8., M R.I., Professor of 
Natural Philosophy, R.I. 

Lonpon ASssOcIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN — 
Saturday, March 2nd, at 8p.m. Discussion on paper: ‘An Improved 
Method of Fixing Condenser Tubes.” 

LiveRPooL EnocingERiIne Socrety.— Wednesday, March 6th, at 8 pm. 
Paper: ‘‘Experiments in Connection with Evaporation,” by Mr. D. B. 
Morison, M.I. Mech. E. 

Grotogists’ AssociaTion.—This eveniog, Friday, March ist, at 8 p.m. 
Lecture: ‘‘ Meteorites,” by Lazarus Fletcher, F.R 8. 

Lonpon AND ProvinciaL Boitpers’ ForrMen’s Association. —Satur- 
day, March 2nd, at 8 p.m., at the Memorial Hall, Farringdon-road, E.C. 
Monthly meeting 

Society or Arts.—Tuesday, March 5th. at 8 p.m. Foreign and 
Colonial Section. Paper: ‘Colonies and Treaties,” by Sir Charles M. 
Kennedy. K.C.M.G., C B. Wednesday, March 6th, at 8 pm. Paper: 
* Cider,” by ©. W. Radcliffe Cooke, M P. Sir George Birdwood, K.C.1E , 
C.8.1., will preside. 








DEATHS. 
Ox the 25th ult , as the result cf a lift accident, Tuomas Croap Reap, 
Assistant to the Chief Surveyor of Lloyd’s Register, aged 40. 
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HEAVY EXPRESS TRAINS. 


Some time since Liverpool determined to ask the 
London and North-Western Railway Company to bring 
it within four hours of London by running certain express 
trains making only one, or at most two stops, between 
Euston and Lime-street, and attaining an average speed 
of a little over fifty miles an hour the whole way. The 
distance is 201 miles vid Crewe. The railway company 
regretted that it could not comply with the request 
owing to certain difficulties in arranging traffic. A some- 
what powerful agitation is on foot for accelerating the 
Irish mails, and a recent trip made by the City of Dublin 
Steam Packet Company’s ship Ireland in 2 hours 40 
minutes from light to light—Kingstown to Holyhead, a 
distance of about sixty-three miles—may be taken as 
evidence that the sea part of the trip would not prevent 
the desired augmentation in speed. The Ireland has just 
been fitted with new boilers by Messrs. Jones, of Liver- 
pool, and the run in question represents an average speed 
of about 23°6 miles an hour. But such speeds cannot be 
maintained without burning much fuel and incurring 
heavy expenses, and the Post-office authorities do not 
yet see their way to paying the price asked for the better 
service. In other directions the companies apparently 
find the travelling public demanding higher and higher 
speeds. Itis quite certain that traffic managers would 
much prefer to run their trains at moderate velocities, yet 
they appear to find it necessary to concede what the 
public ask. More and more powerful engines are being 
built daily, andthe whole tendency of public opinion is in 
favour of ‘‘ getting there as fast as possible.” The fact 
imparts an air of unreality to the outcry which we have been 
recently told has been set up against fast running on the 
Midland and other lines. 

There are certain features in the express traffic of the 
present day which are worth notice, and seem to those 
outside the traffic manager's offices rather anomalous. 
One of these is the great weight of many trains as com- 
pared with the paying load. Weare not now referring to 
such conditions as sleeping cars, which weigh 25 tons and 
make up 20 beds, but to the running of trains of, say, a 
dozen coaches when there are not passengers enough to 
fill six of them. On the Continent, and especially in 
France, we never see anything of this kind done. The 
trains are carefully proportioned in size to the number 
of passengers carried. We have no desire to see the 
squeezing and crowding of a French train reproduced 
in this country. But it is one thing to fill every seat in 
every compartment and another to run trains of practi- 
cally empty coaches. We venture to say that no one 
could be more pleased than the locomotive superin- 
tendents would be if only the number of coaches in each 
train was, when and where possible, kept down. We find 
as many as three oupeses trains all going north within a 
few minutes of each other from the same terminus, and 
all these trains together carrying only a full load for one. 
We believe that the multiplication of trains is unavoid- 
able. The Chairman of the Great Northern Railway 
Company, at the last annual meeting of the shareholders, 
being taken to task for multiplying trains, said that he 
could not help it. If he did not provide the trains the 
Midland Company would get Great Northern traffic. No 
doubt this rivalry and competition are excellent things 
for the public; but when all has been said that can be 
said in favour of a multiplicity of trains, we are no nearer 
than we were before to producing a sound argument 
in favour of putting ten coaches on a train when 
seven would do. Of course we are not now speaking 
of tourist traffic, when trains are crammed, no matter 
apparently how many coaches there may be, but of the 
ordinary hum-drum traffic of our great-lines. It ought 
to be perfectly well known how many coaches are really 
wanted every day, and no more should be used than the 
demand for them warrants; at least this is a common- 
sense view of the matter. 
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There are two arguments in favour of the existing 





system. One is that the cost of hauling a coach or two 
more or less is so small that it is not worth considering 
—it is represented by a fraction of a pound of coal per 
mile; and the other is that half-empty trains are 
extremely popular. Now the reply to the first proposi- 
tion is that the cost of the haulage is not the important 
loss; that is represented by the wear and tear of very 
expensive rolling stock. Nor is this all. The quantity of 
stock needed, and the capital invested in it, are greatly 
augmented by running trains unnecessarily large. 
Furthermore, although it is quite true that the 
coal consumption is not much increased by a coach 
or two extra, provided an engine is well up to its 
work, the conditions are altered when the engine has 
to do all it can to keep time. We could name 
trains which are run daily in the Midlands, com- 
paratively short distances—under forty miles—at a 
very high speed indeed, with a consumption of fuel which 
is very large, a considerable proportion of it being blown 
up the chimney by the intensity of the blast, the engines 
being loaded to their utmost capacity. To avoid all this 
heavier and larger engines are employed ; and so work 
goes on, in a more or less vicious circle, to the loss of the 
companies and the mental wear and tear of the locomo- 
tive department, from the superintendent down. The 
desire for luxury and comfort and space has brought into 
use extremely heavy coaches for all classes—first, second, 
and third. The third-class coaches on such lines as the 
Midland are now in many ways superior to the first- 
class carriages on other lines. But all this luxury has to 
be paid for, and the travelling public will not find the 
money. Clearly, then, it seems that the heavier the 
coaches are, the greater should be the care used not to 
run them in superfluous numbers. The strain on the 
engine would be diminished, better time would be kept, 
and in the long run no one would be worse. It is well 
known that we are not of the number of those who fancy 
that no individuals are so unfit to manage a great railway 
as those actually in charge of it, yet. we do not hesitate 
to say that traffic managers and station-masters are but 
human, and in the desire to satisfy what they believe to 
be the demands of the public they may go too far, quite 
forgetting that the locomotive superintendent may regard 
an extra coach or two from quite a different point of 
view. We believe that a revision of trains would in 
many cases effect a substantial economy without in the 
least interfering with the passengers’ comfort. It 
certainly does seem there is something wrong when 
we hear that the average number of passengers per train 
on our great railways is about forty-one. For the 
accuracy of these figures we do not vouch. We have 
made many attempts to verify them without success, but, 
according to good authority, that is the number. When 
we bear in mind that most express trains will easily seat 
300 individuals at least, it is not unnatural that the 
deduction should be drawn that the trains contain more 
coaches than are wanted. 


AUTOMATIC RAILWAY SIGNALLING. 


WHEN an accident such as that at Northallerton takes 
place many persons write to the papers and suggest 
various expedients, devices, and inventions, any one of 
which would have been sufficient to prevent the catas- 
trophe. After a time the excitement dies out, and 
nothing more is said on such subjects until a somewhat 
similar collision takes place. Then once more many 
persons write to the papers, and the old expedients, 
devices, and inventions are brought forth, cleaned, oiled, 
and submitted to the world as infallible specifics against 
the occurrence of a particular class of accidents. It 
seems to escape the attention of these inventors that 
those who have to manage railway traffic are all their 
lives doing what the inventors aforesaid do once in a way. 
Railway engineers of all classes are constantly striving to 
devise methods of preventing the occurrence of railway 
accidents ; and, we venture to say that, on the one hand, 
they have been extremely successful; while, on the other 
hand, the taking place of a great railway smash is 
tolerably conclusive evidence that the prevention of such 
calamities altogether is a task passing the wit of man to 
perform. It may prove at once interesting and profitable 
to give a few explanations here of the reasons which 
stand in the way and prevent the success of one class of 
inventions which enjoy immense favour with amateurs 
as @ means of preventing collisions. We refer to auto- 
matic signal devices. 

In the Exhibition of 1851 was shown a typical device 
which was not only in a sense a forerunner of the abso- 
lute block system, but the foundation of a score of inven- 
tions which have been made since ; one, indeed, has just 
been patented in the United States. At the side of the 
railway was erected a semaphore post. The lower part 
of the post was provided with a clock, which controlled 
the triggers of certain mechanism. At the side of one of 
the rails was disposed a flat bar standing sideways. It 
was pivoted to the rail at one end, while the other stood 
some 6in. above the rail. _The bar was about 20ft. long, 
and was coupled to the semaphore arm. When a train 
passed, the leading wheel: of the engine—being a little 
wider than the rail-table—forced down the edge bar, and 
threw the signal arm up to danger. Then it was secured 
by a trigger, and there it remained for five minutes. At 
the end of that time the trigger was released by the 
clock, and the semaphore dropped. If the driver of a 
following train found the signal up he had to stop and 
wait till it dropped. Then he might proceed, knowing 
that an interval of five minutes intervened between him 
and the train next before him. The apparatus was 
simplified by substituting a cataract for the clock. At 
first sight this seems to be a very admirable device. 
It is only necessary to provide a sufficient number of 
such signals to secure an interval of five minutes between 
two trains all along the line. Something not dissimilar 
is in use on metropolitan railways and tramways in the 
United States, where, of course, the apparatus is under 
constant supervision. A little thought, however, will suf- 
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work, because it does not satisfy the requisite conditions. 
Thus, for example, let us suppose that such a signal 
stood at the entrance to a deep cutting on a curve or the 
mouth of a tunnel; a train passes and sets the signal, 
runs nearly to the next signal, and then breaks down. 
The driver of the following train finds the signal off, and 
proceeding pitches into the preceding train, the time 
interval proving a total delusion. Again, an express 
following a goods might find the five minutes representa 
very inadequate safety distance between the two trains. 
But furthermore, however carefully the mechanism was 
made, it might break down, and then a collision would 
probably be the consequence, because the signal would 
indice te safety to the driver when it should have stood at 
danger. And here it is well to insist on the fallacy of an 
argument which we have often heard urged. _It is quite 
true, we are told, that, mechanism being fallible, it might 
break down and cause an accident, but only on very rare 
occasions. But the existing arrangements only break 
down on very rare occasions, and the failure of an auto- 
matic apparatus which brought about the loss of half-a- 
dozen lives would be enough to sweep the inventions off the 
face of the earth. The automatic device must be abso- 
lutely and invariably infallible—that is essential to its 
adoption by railway men. This may be a hard thing to 
say, but itis quite true. 

There is, however, a subsidiary or auxiliary use of the 
automatic system which need not be infallible. Itis not 
intended, like the signal which we have just described, to 
take the place of many signalmen. We very often hear 
of cases in which drivers and firemen run past signals in 
broad day or on clear nights. We confess that we our- 
selves always look on such statements with considerable 
doubt. We do know that some men will run past a 
distant signal because they believe that it is against them 
through the negligence of a signalman, and then they 
find when it is too late that they are mistaken. Drivers, 
in a word, sometimes commit a crime, but they are rarely 
guilty of a blunder. Now, the devices of which we are 
about to speak cannot possibly prevent the commission 
of acrime; they are intended to prevent the perpetra- 
tion of a blunder. A favourite typical device once tried 
on the South-Eastern—and we believe also on the South- 
Western Railway—lies at the root of this class of invention. 
On the weather board in front of the driver is a dial; under 
the glass is a miniature semaphore post. So long as all 
is right with the train the signal is off. If the alarm 
button be pulled in any compartment, the little semaphore 
flies to danger right under the driver’s nose. The thing 
failed, first, because it was electrical; and, secondly, 
because it never was used. But the idea has been revived 
a dozen times in another form. Normally the little 
semaphore is off, but whenever the locomotive ap- 
proaches a signal which is against the train the arm 
under the dial flies to danger. The driver may miss seeing 
the signal post at the side of the line, but he cannot miss 
seeing what is on the foot-plate. Various other expedients 
of the same kind are in use—one rings a gong on the foot- 
plate, another sounds a whistle, and so on. These devices 
would, no doubt, be satisfactory if, on the one hand, as 
we have said, blunders were often committed by drivers, 
and, on the other, if only a satisfactory method of estab- 
lishing a mechanical connection between a signal box and 
the foot-plate could beschemed. ‘This has not been done 
yet. Itis quite a simple matter to arrange an arm which, 
at the will of a signalman, shall place a fog signal on the 
rail, but it is by no means an easy matter to so make the 
apparatus that, while the signal shall be so secured to the 
rail that it will not fall off, the apparatus itself shall 
not be destroyed. We remember some dozen years ago 
that a very ingenious device was produced. The tin fog 
signals stood in pile, and a species of tongs swung round and 
grasped the lowest signal, pulled it out, placed it on the 
rail, and held it there till a train passed. The end of the 
tongs never was found after the first trial. It was not 
only smashed by the engine wheel, but blown away by 
the detonator. Next the inventor devised an arrange- 
ment by which the signal was put in place, and then the 
lead clips were compressed on the rail by another piece 
of apparatus. This did its work for a time, but it was 
altogether too complex to stand the jar and concussion 
and the dirt and frost to which it was subjected. Since 
that date numbers of patents have been taken out for 
placing detonators on rails. Wheels, endless chains of 
detonators, ‘‘ amorce’’ tapes, and so on, have all been 
used, and no doubt will be tried again. But the difficulties 
which stand in their way are as nothing to those which 
interfere with and prevent direct mechanical communica- 
tion being established between the signal cabin and the 
locomotive foot-plate. There are two prominent 
systems for effecting what is wanted. According to 
the first, a brush on the locomotive picks up a 
current of electricity from the signal-box, and 
actuates an electro-magnet which opens a cock and 
sounds a whistle or a gong. This is very pretty on 
paper. As in practice drivers do not run past signals, 
the device would scarcely ever be used, and would soon 
get out of order. If, on the contrary, it was always used, 
whether the signal was at “ Danger” or not, then it 
would lose its import—it would simply be voted a 
nuisance to have a whistle sounded on the foot-plate 
every time the engine rushed through a station. But, 
in any case, incessant vigilance would be needed to keep 
the apparatus efficient. The brush would quickly be 
caked with mud and dirt. A pick-up bar of considerable 
length would be needed for the brush to run along. The 
maintenance of the insulation of this would be no light 
matter in a crowded yard; it would be next to impos- 
sible. Such things have been tried over and over again, 
and they have invariably failed. In fact, the results of 
experience in the use of electricity for signalling of all 
kinds, outside of the wires and signal cabins, have been 
so adverse that it is almost impossible to get any railway 
man even to look at a device which contemplates the use 
of electricity. It has the reputation of being wholly 
untrustworthy, and we have not the least hesitation in 
saying that it fully deservesit. In the United States, 





electricity in combination with air pressure is largely 
used for working the signals at large junctions, but it 
must be understood that it is only employed to save 
labour, that the apparatus is constantly at work, that a 
failure is almost instantly detected, and that supervision 
is incessant. The conditions are wholly unlike those 
which obtain at such a place as Castle-hill, for instance, 
about which so much was heard after the Northallerton 
accident. 

If we do not use electricity, we must adopt mechanical 
devices. The signalman throws out an arm, which is 
struck . some similar arm on the engine, and sounds a 
gong or blows a whistle. This is all very well for trains 
running at slow speeds; but when a train comes thunder- 
ing past at sixty miles an hour, the case is altered. Sixty 
miles an hour is 88ft. a second, and that happens to be 
the speed acquired by a body falling through a height of 
120ft. Even a pound weight which has dropped through 
that distance can strike a tolerably severe blow. Ina 
word, the arm on the engine strikes that on the signal 
lever as a sledge-hammer would, and the arm behaves 
accordingly. To get over this objection, wheels are made 
to run up inclined planes, oblique contacts are provided, 
and so on; but these involve very serious difficulties. 
Thus, for example, all the engines must be fitted with 
contact-makers, which shall be of the same height from 
the rail and at the same distance outside the rail. This 
is a sine quad non; but it is impossible to provide for the 
lurching and rolling of the engine, which is a much more 
lively vehicle when careering at speed than those who 
have not watched its performance from the foot-plate 
imagine. 

It is possible that we have said enough to persuade our 
readers that if locomotive superintendents have been 
hitherto mad not to adopt automatic signalling devices, 
there has at least been some method in their madness ; 
and even to convince them that the problem which they 
undertake to solve is one of the utmost difficulty, from 
whatever point it is attacked. Finally, it may be added 
that it resembles the horse sold by an old farmer who 
was asked, the bargain completed, to say what the fault 
of the horse was. The purchaser was assured by the 
seller that the animal was free from all blemish or vice 
save two. If let into a field to graze he was very diffi- 
cult to catch, and when caught he was no good. It is a 
much disputed question whether automatic signalling 
would or would not serve a useful purpose. As regards 
fogs, it may be added that during their prevalence plate- 
layers dare not work, and the railway companies are glad 
to find the men employment at such time in “ fogging.” 
This may not be a sufficient reason for rendering railway 
companies Inkewarm about mechanical devices for doing 
the same thing, but it is one with which the inventor 
will have to take account, and besides, it has to be proved 
that any machinery could, on the whole, do the work 
better than it is done now. The only persons, we may 
add, competent to speak with authority on the subject 
are men thoroughly versed in the working of railways. 


SAILING SHIPS, 


A NoTEWorTBY feature of the present depression in 
maritime trade, with its accompaniment of low freights 
and stagnation in shipbuilding, is the relatively small 
proportion of sailing ship tonnage to steamers now in 
course of construction. Upon former occasions within 
the past quarter of a century when shipbuilding has been 
generally at a low ebb, the builders of sailing ships have 
always found sufficient employment to keep their yards 
busy. But the case is very different to-day. Upon the 
Clyde, which is the principal seat of sailing ship con- 
struction in the world, very few vessels of the kind are to 
be found in progress; and what there are appear to be 
mostly of a speculative kind, building with the hope of 
purchasers turning up by-and-bye. Such a contrast as 
this with past experience in dull times must have an 
explanation. It has always been understood that in times 
of trade depression the sailing ship had many advantages 
over the steamer. If only as a cheap warehouse for the 
storage of goods not immediately required, she was pre- 
ferred to her swifter and costlier rival the steamer; and 
the preference was enhanced by the fact that she afforded 
abundant opportunities for speculative transactions in 
regard to the cargo she warehoused and carried during so 
many weeks atatime. Then, again, she was less expen- 
sive to build, maintain, and sail than the vessel which could 
be moved only by the consumption of costly fuel. But 
these advantages and many more appear to be now out- 
weighed by other considerations which either did not 
exist or were before unknown. 

In the first place, continued improvements in the 
marine engine, and in steamship design, have led to 
greater economy in steamship working; so that the 
relative cheapness of carrying goods by sailing ship is 
not so great as it was. But over and above this a reason 
for the present falling demand for sailing ships may be 
found in the fact that the market is already overstocked 
with that commodity. So simple is their construction, 
and so well organised and equipped with machinery and 
skilled labour are our mercantile shipyards, that a sailing 
ship of 2000 tons register is often commenced, completed, 
and equipped within a space of sixteen weeks. In one 
shipyard alone, on the Clyde, it is possible to turn out 
thirty such vessels in the course of a year; and, probably, 
under pressure even that number might be exceeded. 
With such facilities for supplying the demands that may 
arise for this description of tonnage, it is not to be 
wondered at that the demand is not at any time of long 
duration. Moreover, the trades in which sailing vessels 
have hitherto found their chief employment are becoming 
fewer in number every year. At one time all our trade with 
Australia, Tasmania, and New Zealand was done in sail- 
ing ships, simply because the great coal consumption of 
steamers then prevented them from profitably carrying 
cargoes so far. Now-a-days the sailing ships do only the 
odd jobs in the trade which it does not pay the steamers 
to meddle with. The China tea trade, and indeed almost 
all the cargo carrying between the East Indies, China, 





Japan, Burmah, Singapore, &c., and these islands, is now 
conducted vid the Suez Canal, and consequently in 
steamships. So that practically our import trade foy 
sailing vessels is limited to the Pacific coast of the 
American continent and to the south-east coast of South 
America ; much of this, too, being also done in steamers, 

With a continually diminishing field of employment, 
and at the same time increasing facilities for rapid ship. 
building, it will be easily understood how it happens that 
just now the demand for new sailing vessels appears to 
have ceased. But other reasons than those stated seem 
to be operating in the same direction. One of these ig 
the distrust with which large sailing ship risks are being 
viewed by underwriters—and the consequent increase in 
the premiums demanded for their insurance. The 
statistics of maritime disasters of recent years show 
that large steel sailing vessels are more frequently lost 
than steamers, and their losses are very often of that 
mysterious and painful character described by the word 
‘‘missing.”’ That is to say, they sail from a port and are 
never after heard of. Various explanations have been 
assigned for this relatively greater mortality of the larger 
sailing vessels ; but whichever of these may be correct, 
the fact remains that they do frequently disappear, and 
that the proportion of their losses is greater than was 
experienced even in pre-Plimsollian times, when over. 
loading was rampant. This heavy rate of mortality has, 
indeed, furnished the chief source of sailing ship demand 
for the past year or two; but even a continuance of losses 
is now insufficient to put work into the builders’ hands. 

Probably more than one cause has led to these dis. 
asters, but nearly all may perhaps be traceable to one 
fact—namely, the very large ships. THe ENGINEER has 
at different times during recent years called special atten. 
tion to the rapid increase which was taking place in the 
dimensions of sailing ships. From the 1000-ton ship, 
which was a large one twenty years ago, the growth in 
size had gone one from year to year, until at last it was 
a common thing to see sailing-vesse!s of 2500 to 3000 tons 
being put into the water. And with the increase in tonnage 
there followed developments and vagaries ir rig. Four- 
masted ships became the rule rather than the exception, 
and more than one sailing vessel was built with five 
masts. The motive for all this was to attain cheapness 
of working , or, in other words, to reduce the ratio of 
wages and first cost to tons of cargo carried, and thereby 
be able to make a profit at a low rate of freight; for the 
tonnage-carrying power of the vessel increased at a far 
greater rate than her cost, or than the wages paid to her 
crew. But when these advantages were gained, certain 
greater disadvantages were admitted, although probably 
unknown at the time to the owners and builders. These 
disadvantages were two-fold, and related to navigation 
and safety of cargo. The four-masted monsters are not 
so easily handled as the vessels of moderate size, and it 
is to be feared that this circumstance is accountable for 
many losses. Then, again, as coal is a common export 
cargo fora sailing vessel, both from the United Kingdom 
and New South Wales, it cannot be doubted that so 
enormous a volume of that treacherous mineral as can be 
stowed in the undivided hold of a large sailing ship con- 
duces to the evolution of explosive gases, or the genera- 
tion of heat during a long voyage, and this again is 
probably an explanation of many other large sailing ship 
losses. Over and above these suggested causes is that of 
cargoes of grain and coal shifting in a gale by reason of 
absence of shifting boards, *tween-deck feeders, and the 
other contrivances which experience might suggest to 
avoid such disasters. 

Taking one thing with another, large sailing ships have 
just now anything but a good name among merchants 
and underwriters ; and unless a sailing ship is large she 
cannot, at present rate of freight, be worked at a profit 
except for a few special trades limited to harbours with a 
small draught of water. The prospect for the continu- 
ance of the class is therefore not bright, and unless 
trade revives the owners of existing sailing ships are not 
to be envied. Itis a great misfortune to the country 
that such should be the case—for apart from the desira- 
bility of all forms of invested capital being remunera- 
tive, the fact remains to be considered that the sailing 
ship has always been the trusted school for the training 
of seamen. The supply of officers for steamers has 
hitherto been derived from the apprentices of sailing 
vessels, so that when these latter cease to exist because 
no longer profitable to their owners, it is to be feared that 
the seamanship of our mercantile officers will sadly 
deteriorate. Such a crisis as that has not, however, yet 
arisen, and it is to be hoped that for a long time to come 
the exigencies of the world’s oversea trade will afford 
employment for many sailing vessels. 

~-—__--—- ——_—_—_@o@ —--- ---- 
CORNERING BRITISH IRON PRICES. 


Tue rolled iron districts of England, whose output, 
according to Government statistics, is by far the largest and 
most varied of any of the other British manufactured iron 
centres, are this week face to face with a proposal, or 4 
temptation, in whichever light it may be regarded, of a 
magnitude and seriousness which has seldom been excelled. 
Some two hundred of the iron firms of South Yorkshire, 
Lancashire, Derbyshire, and the Midland Counties have been 
invited to enter upon a new and dangerous expedient cf 
cornering prices. The two hundred works mentioned are— 
such is the proposal—to place their entire affairs, at 
least so far as the business of buying and selling is 
concerned, in the hands of one monster Association. 
This body, with central headquarters, is to be under 
the management of a specially elected committee cf 
twenty ironmasters with a controlling chairman, and thcir 
functions are to consist in fixing from time to time the prices 
at which iron shall be sold—and only sold—throvghout the 
whole of the area sketched. Pressure is to be brought to 
bear upon iron manufacturers to induce their consent to the 
movement, and heavy penalties are to attach to any breach 
of the Association’s bye-laws. We shall be surprised if ihe 
new venture mects with very wide success. The history of 
past syndicates in the iron, tin, copper, and spelter trades 
would, we should have thought, have convinced manufac 
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turers that no such proposals as are now made can, for any 
length of time, benefit trade. If they start fair, they do not 
hold together long, and the ultimate issue is generally to 
leave prices worse than they were before. In the first place, 
it is impossible to prevent underselling, however careful the 
lines may be drawn in attempting this. Next, consumers, 
irritated by what they always consider, whether rightly or 
wrongly, an endeavour to fleece them, will be certain to seek 
other sources of supply. In the present state of the iron 
and steel trades this will be no difficult matter. 
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Safe Building: a Treatise. Giving in the Simplest Forms 
possible the Practical and Theoretical Rules and Formule 
used in the Construction of Buildings. By Lovuts pr 
Coprpet Bera, F.A.I.A., Associate American Society of 
Engineers. 2 vols. Fourth edition, revised. Boston: 
Ticknor and Co., Tremont-street. 1894. 

Tuk title given to this book is a pompous way of saying 
that its contents are intended to teach something of the 
nature of the stresses in girders, roof principles, and the 
like, and of the strength of materials used in buildings. 
Its object is said to be to furnish the earnest student, so 
far as books will teach it, with the knowledge necessary 
to erect safely any building. There is, however, scarcely 
anything in the book about erecting buildings. It com- 
mences with a long chapter on the strength of materials, 
in which there is nothing new, and which contains a 
series of tabulated pages of sections, with not too well 
executed diagrams, and giving, as a means to the calcula- 
tion of the strength of beams and girders as used by 
architects, the square of radius of gyration, moment of 
resistance, distance of neutral axis of extreme fibres, and 
formule for the area of sections. Not one architect in a 
hundred, or even an engineer, would ever appeal to these 
tables, or such as these, for arriving at the strength of 
the beams and girders referred to; and the methods of 
calculating the strengths and bending moments as given 
further on and explained by means of diagrams, are more 
complicated than is necessary, and are not of the kind 
which appeal to the practical architect or builder. In 
the second chapter, which is on “‘ Foundations,” there is a 
great deal of the sententious statement of the obvious ; 
and in the third chapter, on “Cellar and Retaining 
Walls,” lecture-room influence is much more obvious 
than practical experience, and the diagrams given by way 
of arriving at the resistance and strength of a wall are 
too small, confusing, and badly lettered. The treatment 
of walls and piers, in the fourth chapter, is more satisfac- 
tory ; but throughout the part on arches, as in fireproof 
flooring, &c., the descriptions and the diagrams relating 
to the stresses in these structures are unsatisfactory. 

In the sixth chapter, which is on floor beams and 
girders, we again come to lecture-room demonstrations 
of the effect of a load on the beam and the like, most of 
which has about equal value with the author’s sapient 
platitudes on the signs of sound timber. Here once more, 
and in the seventh chapter, the author seems to have 
confounded a knowledge of some of the means of esti- 
mating certainof the stresses in beams and structures with 
a knowledge of the art and practice of building. 

The second volume does not in any way redeem the 
unsatisfactory character which we have been bound to 
give to the first. It commences with 55 pages of a 
chapter headed ‘‘ The Natures and Uses of Iron and Steel,” 
in which we find the frequently-met-with and useless 
brief account of the different kinds of iron; of the sort 
of thing a blast furnace is; of something about hot and 
cold blast; of the use of fluxes; about the shrinkage of 
castings; of the manufacture of wrought iron, its charac- 
teristics, and those of steel; of the Bessemer process, 
the Clapp-Griffiths process, and much more of the same 
order, all equally useless in books on building. 

The chapter on rivets, riveting, and pins, is somewhat 
better, although it will not appeal to the student who is 
likely to do much practical work. The chapter on plate 
and box girders is more of the nature of a taik about 
them, with diagrams, than of a help to the man who 
wants to find out the nature and amount of stresses in 
such girders, and needs some useful hints on their design. 
The eleventh chapter is on the graphic analysis of strains 
in trusses; and the twelfth chapter is on wood and iron 
trusses. A short chapter is given on columns, and the 
book concludes with tables of signs and tangents, cir- 
cumferences, &c. It is certainly not a work which we 
can commend to English readers, and we cannot suppose 
that those who value time as they do in the Northern 
States of America are likely to place it upon their shelves. 





Plating and Boiler Making. By A Foreman Parrern 

MakeER. London: Crosby Lockwood and Son. 1894. 
A Book of some 360 demy 8vo. pages devoted mainly 
to the technique of boiler and plate work. It calls for 
no special remarks. The author says that literature on 
this subject is in a minority, and he believes his book 
fills a want. It may do so. There are here and there 
descriptions of processes which perhaps have not 
appeared in any book up to the present, but will certainly 
be found in some of the cheaper technical periodicals. 
Most of the articles that the author has here bound 
together have already appeared in the English Mechanic. 
There seems to us to be a great deal of matter that 
might have been omitted without detriment to the work, 
such as catalogues of hammers, tongs, &c. Probably 
the book will interest a certain class of readers who wish 
to think they understand processes which they have 
never seen performed. A few days in a boiler shop would 
be of much greater service to them. The usual tables 
are appended, 
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The Student's English Dictionary—Literary, Scientific, Etymo- 
logical, and Pronouncing. By John Ozilvie, LL D. New edition, 
Thoroughly revised and greatly augmented, Edited by Charles 
Annandale, M.A., LL D. With extensive appendices comprising 
list of names in fiction, mythology, &c. &c, Illustrated by nearly 








eight hundred engravings on wood. Price 7s, 6d. London: 
Blackie and Son. 1895.—This, although a new edition of a very 
useful work, may be called a new book, so great is the quantity of 
new matter. Besides the dictionary proper, it contains lists of 
names in fiction and mythology of English and American writers, 
a pronouncing vocabulary of classical and other names, noteworthy 
phrases or sayings in various languages, principal moneys and 
weights and measures of the world, and forms of address used in 
ceremonious communications ; and here we may refer to a little 
slip which has caught our eye. London, York, and Dublin are 
not now the only cities which boast of lord mayors. 

The Alum; A Journal of Photographs of Men, Women, and 
Events of the Day. Price 6d. The Jilustrated London News 
Office, 198, Strand, W.C.—A new illustrated weekly, devoting 
itself to portraits of persons and places of immediate interest to 
the public, with descriptive letterpress. The first number has for 
its subject the opening of Parliament, and contains some excellent 
portraits of prominent M.P.’s, officers of the House of Commons, 
&c., with some capital views, inside and out, of the Houses of 
Parliament at Westminster. To say thatit is published under the 
same auspices as those of our time-honoured contemporary, the 
Illustrated London News, is to guarantee excellence in the matter 
of printing and editing, but a glance at the manner in which 
this first number is produced will convince its readers that the 
newcomer is able tu stand on its own merits. 

Bulletin de la Commission Internationale du Congress des Chemins 
de Fir. Vol. viii. No, 12, Désember, 1894. 86 anné2, 
Bruxelles: P, Weissenbruch, Imprimeur du Roi, E liteur, 45, Rue 
du Poincon, 45. 

Popular Engineering ; being interesting and instructive examples 
in civil, hanical, mining, chemical, military, and naval engi- 
neering. Graphically and plainly described by F. Dye. London 
and New York: E. and F. N. Spon, 1895. 4to., 7s. 6d 











PARLIAMENTARY NOTES. 


Ships’ Boilers.—On Tuesday the Secretary to the Admiralty 
was briskly attacked with questions as to the use of the Belle- 
ville boilers in the Navy. Mr. W. Allan opened the assault by 
inquiring whether it was the case that Belleville boilers were 
to be fitted in the cruisers Terrible and Powerful, and whether 
such boilers had received a fair ocean trial by the Admiralty; 
and if so, in what vessel; and if not, how had the Board 
satisfied themselves that these boilers were safe. Mr. Robert- 
son replied, on behalf of the Admiralty, in the affirmative. 
The intention of the Admiralty was mentioned in the First 
Lord’s statement last year, and the reasons were given in 
some detail. In answer to questions during last Session, 
the intended use of these boilers was frequently men- 
tioned. The working of Belleville boilers was carefully 
investigated by an officer on board the steamers Armand 
Béhic and Polynésien, of the Messageries Maritimes, 
and his report was very favourable. Belleville boilers have 
subsequently been fitted to her Majesty’s ship Sharpshooter, 
and have worked satisfactorily in every respect over long 
trials in the Channel and at sea. Some curiosity was then 
manifested as to the personality of the inspector. First, Mr. 
Howell wanted to know whether he was a naval officer. 
“Yes,” came the answer; ‘‘an engineer officer, who spoke 
French as well as English.” Mr. Allan reinforced Mr. 
Howell, and asked whether there had been any report by 
English experts or engineers. Mr. Robertson said that the 
officer in question was a British subject as much as was Mr. 
Allan, @ comparison which was so satisfactory that the 
House applauded. Moreover, the Engineer-in-Chief of the 
Navy had visited the factories where the boilers were made 
and had reported. Sir A. Rollit then intervened to ask 
whether boilers of this type had not been used in the 
mercantile marine and been found satisfactory; and Mr. 
Hanbury desired to know whether there would not be 
a trial of the boilers in a larger vessel than the 
Sharpshooter before they were adopted into the ser- 
vice. Mr. Robertson thought that the question de- 
served consideration. He believed that the boiler had 
been used in the mercantile marine and had given satisfac- 
tion. Mr. Wolff tried to ascertain how many consecutive 
hours the boilers had been tried at any time, and how often, 
but Mr. Robertson could not give the information, and when 
Mr. Allan asked if an explosion had taken place with one of 
these boilers, Mr. Robertson asked for notice and the matter 
closed. The result seems to be that the Admiralty has con- 
sidered and is quite satisfied that it is doing the right thing, 
and the Admiralty is the responsible authority. But we 
confess we wish that its representative in the House of 
Commons would occasionally condescend to be a little more 
communicative. We have often taken occasion to comment 
on the poverty of the replies which of late have been officially 
thought sufficient. It is for the public interest that the 
engineers of this country should have some opportunity of 
judging the work done by the engineering department of the 
Admiralty. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

THe papers read at the recent meeting of the above 
Institution included one on the coalfield east of the eastern 
boundary fault of the South Staffordshire coalfield, and 
another on black damp. Mr. T. G. Meachem, in introducing 
hispaper on ‘‘The Search for Coal over the Eastern Boundary 
Fault of the South Staffordshire Coalfield, with especial 
reference to the Sinking at Hamstead Colliery and 
the Working of the Thick Coal Seam,’ stated that 
formerly the opinion was entertained that coal did not 
extend beyond that boundary, and that it would be unwise 
to sink eastward of it. Yet some who held contrary views 
suggested trial sinkings in 1870, which, proving success- 
ful, led to the establishment first of the Sandwell Park 
Colliery, and then of the Hamstead Colliery Company, who 
hold an area of 1000 acres. Geologically, the surface 
beds at Hamstead for the first 627ft. of depth are non- 
fossiliferous red sandstone, and marls forming transi- 
tion beds between the coal measures proper, and the 
overlying trias. Below this depth a remarkable incon- 
formity is encountered, and some volcanic rocks, and 
at a depth of 1023ft. from the surface and 831ft. above the 
thick coal seam, the earthy grey limestone, with the fossil 
Spirorlis carlmarius characteristic of coal measures, is pene- 
trated. The thick coal seam at Hamstead is divided into 
seams with partings, which facilitates working it, but it is 
very liable to spontaneous combustion, and so the roads have 
to be driven to the boundary. To open a panel, two roads 
are driven from the main road and thurled at the back; then 
the bottom ccal is undergone and taken out for a width of 
30ft., 6{t. timber being put in; when this coal is cut round it 
is supportéd only by the timbers below and by ties to the 
sides of the place; these are removed by the pricker until the 
whole mass of coal is brought down, or if all the coal does 
not come down the remaining portion is timbered up and 
the cutting round repeated until the roof rock is reached. 











engaged on railway work, chiefly for Messrs. Lucas and Aird. 





Spontaneous combustion takes place wherever fine slack is left 
and wherever breaks occur in the ribs and pillars of coals, and 
as breaks always form about 10ft. to 15ft. from the side of 
the road, it is customary at Hamstead Colliery not to drive 
the preliminary roads right up to the outside of the side of 
work. Coal has been found completely broken up for a dis- 
tance of 50ft. on one side of a road, although no opening 
had been worked nearer than 1000ft. Continual earth move- 
ments grind up the coalin these breaks, and they are con- 
tinually taking fire ; the only thing to do under such circum- 
stances is to cut off the air current, go to the seat of the fire 
and load it out. The effect of pressure of overlying strata 
is exhibited in what are called bumps—or earthquakes ; 
they occur pericdically, and the roads are thrown up by 
them ; and also in weight-thrusts—one arch of nine courses of 
brick lined with sand frequently gives way, and brickwork 
generally is useless to withstand the crushing. The gate 
roads are almost 9ft. in width at the bottom and 6ft. high, 
7ft. coal trees and 6ft. bars being used, the average girth 
of the timber being Tin. to 9in. Many kinds of timber 
have been tried, but larch proves most suitable; steel 
bars have given satisfactory results. The roads are 
mostly driven in pairs about 130ft. apart in the middle 
of the seam. Main haulage roads are driven 12ft. wide at 
bottom, 10ft. wide at top, and 6ft. high. Temperature 
observations taken to a depth of 2000ft. in the strata show 
that the increase in these collieries is one degree for every 
1173ft., instead of one degree for every 60ft., the generally 
accepted number. As regards equipment, the No. 1 winding 
pit is 15ft. in diameter, with brick-coffering to a depth of 
300ft. The No. 2 pit upcast and water pit is 12ft. in diameter. 
The No. 1 winding engine has two cylinders, 44in, in 
diameter and 7ft. stroke. The drum is 28ft. in diameter. 
The engine is fitted with a separate condenser, consisting of 
an engine with a cylinder 36in. in diameter and 4ft. 
stroke, driving an air pump 28in. in diameter. The aver- 
age vacuum produced is 101b. The steam pressure is 45]b., 
and by aid of this separate condenser the output has been 
increased from 1000 to 1200 tons per day of eight hours. 
Valves are fitted so that the engine may be worked with high- 
pressure steam when desired. The cages have three decks 
and carry six tubs, and are run and changed in seventy 
seconds. The pit frame is built of wrought iron lattice 
girders. The height is 72ft. to the bearings of the pulleys, 
which are 18ft. in diameter. The No. 2 winding engine has 
two cylinders, each 33in. in diameter and 5ft. stroke. The 
drum is 14ft. in diameter. Single-decked cages are used. 
There are twenty-two boilers of the plain cylindrical and 
Lancashire types. The haulage is all on the endless-rope 
system, with the rope running under the tubs. The colliery 
is ventilated by a Guibal fan 3-6ft. in diameter and 12ft. 
wide, driven by an engine with a cylinder 24in. in diameter 
and 24in. stroke. This fan at fifty-two revolutions per 
minute exhausts 100,000 cubic feet of air per minute, at 2}in. 
of water gauge. The arch at the pit bottom is 23ft.in dia- 
meter, built of nine courses of brickwork, with 1ft. of sand- 
backing and a course of oak keys. 

In Dr. John Haldine and W.N. Atkinson’s paper on ‘“ Inves- 
tigations on the Composition, Occurrence, and Properties of 
Black Damp,” it is pointed out that black damp is met with 
in old workings, ill-ventilated parts of mines, and in return 
air of mines, and that when mixed with air light is ex- 
tinguished by asmaller proportion 15 to 19 per cent. than that 
—about 50 per cent.—required to cause marked distress in 
respiration. Analyses of samples from various pits and 
seams, the results of which are tabulated in the paper, show 
that the black damp consists generally of from 85 to 88 per 
cent. of nitrogen and from 15 to 12 percent. of carbonic acid ; 
it is always mixed with air and frequently with fire-damp. 
Black damp is shown to be a product of oxidation of the coal, 
and is not evolved from the coal or associated strata. To test 
the physiological action of black damp the authors experi- 
mented on themselves. In an atmosphere containing 26 to 27 
per cent. breathing is just affected, as the proportion in- 
creases the breathing becomes deeper and changes to pant- 
ing, which becomes very violent, and accompanied by marked 
distress with about 50-55 per cent. The face begins to get 
bluish; this changes to leaden blue, and with 60 per cent. the 
danger point is reached, when there is imminent risk of 
loss of power over the limbs or loss of sensation. Recovery 
ensued on returning to the wholesome atmosphere, and no 
after effects were experienced. The blueness is due to an 
insufficiency of oxygen, consequently the red corpuscles of 
the blood do not get saturated, and various inconvenient 
symptoms naturally follow, but black damp does not pro- 
duce effects similar to those due to poisoning with carbonic 
oxide. Marsh gas behaves in a manner similar to nitrogen 
on the human organism. With regard to the effect of 
atmospheres containing black damp in lights, upright 
candles were extinguished by 1560 per cent.; bonne 
Clanny safety lamp by 17°56 per cent.; candles placed hori- 
zontally by 18-42 per cent.; Clowes’ hydrogen lamp flame by 
51:77 per cent., a point when severe respiratory distress, 
accompanied by blueness of the face and a tendency to 
giddiness, was experienced. Previous to extinction the flame 
was increased in size from 04in. to 14in., and became 
very blue. IS 

Other papers taken as read were, ‘‘ Notes on Bauxite in 
County Antrim,” by G. G. Blackwell ; ‘‘ Lithographic Stone,” _ 
by E. Spargo; “Sampling,” by T. Clarkson ; and “‘ Remarks 
on the Banket Formation of Johannesburg, Transvaal,” by 
A. R. Sawyer. 








HARRY LAURIE STANNARD. 


East African enterprise has recently cost the engineering 
world another valuable life in the person of Mr. Harry Laurie 
Stannard, Assoc. M. Inst. C.E., whose death from malarial 
fever, while superintending operations at Fort Massi Kessi, 
in Manicaland, has just been reported. Mr. Stannard, 
although only thirty-five yearsof age, had had unusually varied 
experience, having been professionally engaged in Australia, 
Brazil, the Soudan, and Singapore, as well as on important - 
railway works in England. A few years since he introduced 
an ingenious system for tunnelling in shallow ground by 
means of steel needle bars, which was tried with much 
success on the recently finished tunnel at King’s Cross. He 
came of a family especially devoted to railway engineering, 
his grandfather having carried out Stephenson’s historic 
work of taking the Liverpool and Manchester Railway over 
Chat Moss, which, indeed, he was mainly instrumental in 
determining the great engineer to attempt, being convinced 
of its feasibility through many year’s experience in reclaiming 
the Moss. Mr. Stannard’s father was one of Brassey’s 
earliest and most successful lieutenants, and was all his life 
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ROLLING MACHINE FOR BALL BEARINGS. 





THE machines we illustrate by the engravings were originally 
designed for producing balls for ball bearings, but the Steel 
Forging and Ball Bearing Co., of Chancery-lane, and Wands- 
worth-road, have recently improved it, and its use has been 
extended to the manufacture of screws, fish bolts, taper pins, 
and other similar objects. In the illustrations, Fig. 1 is 


partly a rear elevation, and partly section; Fig. 2 is partly | 


side elevation and partly section; Fig. 3, front elevation of 
part of the machine; Fig. 4, 8 view taken from a photograph 
of the last one that has been finished; Fig. 5 shows a car- 
bonising furnace, the use of which is, as will be explained 
further on, part of the company’s process; Figs. 6 and 7 
represent two of the latest arrangements of ball bearings for 
carriages; and Fig. 8 is a bicycle bearing, showing the 
method in which the balls are placed in their cages for radial 
and end thrust. 

In Figs. 1 to 3, Ais the bed of the machine, and B B the 


platens.” These are vertical steel plates, with slots in front | 























FORGING MACHINE—CLUTCH AND REVERSING GEAR 


to take the dies, for rolling or forging the metal articles, and 
racks (marked C )at the back. D is the driving-shaft, the 
bearings for which are carried at one end on the bed plate. 
and at the other on a bracket A!, which is bolted to it. The 
rollers F press against the surfaces E of the platens, and 
serve to steady them. 
shafts b and b', and gearing into the racks at the back of the 
platens. The bearings for ) and b' are marked c; and d, d, 
are strong vertical heads or guides for the platens. These 
are adjustable, as described below. e¢ and fare the worm- 
wheel and worm for driving }, whilst b' is connected by 
gearing g,g', with another shaft h, carrying a worm wheel i 


driven by the worm. Both f and j are on the driving-shaft | 
| that if required the dies could be made so as to produce 


D, the former being made with a right-handed screw-thread, 
and the latter with a left-handed, so that when the shaft is 
rotated they will revolve in opposite directions, R is a 
trough carried on the bed plate; so*that the worms can 
practically be immersed in oil or some other lubricant if 
desired. D'and D are ball bearings, 


a, a, are spur pinions, carried on the | 





The pulleys & andi! are driven in opposite directions by 
belts from the engine, and between them is a friction clutch /. 
The pulleys can turn freely on D; / can slide on D, but is con- 
nected with it by a rod /' passing through a slot hole 7°; / is 
connected by the rod mwith the collar » sliding on the 
shaft D; o is a forked lever, the long arm of which is con- 
nected with one end of the rod p sliding in the bearing g. At 
the other end of pare rack teeth p' gearing into a segment 7, 
which is keyed on to the same pivot r?as the leverr'. By 
this lever, the clutch 7 is moved in one direction or 
the other, so as to stop or reverse the machine. An 
arm r* is also connected with this lever. This arm pro- 
jects into the path of two adjustable stops s,:, carried 
by a disc ¢, which is arranged to rotate with the 
pinions a. By bringing these two stops nearer together or 
further apart, the length of stroke of the platens can be 


regulated as desired. The pulleys / and i! are of different | is cemented and covered by a layer of asbestos. 


diameter, the larger pulley 
being intended to move the 
platens during the working 
stroke of the dies, whilst 
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the great pressure to which ball bearings are subjected with- 
out alteration to the spherical shape. For that reason it is 
necessary to harden them, and that is the object of the con- 
verting or carburising furnace, a section of which is shown in 
Fig. 5. It will be seen that this furnace can be used not only 
for balls, but for every article produced by the rolling machine, 
as well as for other and largerobjects. It is especially needed 
for the sleeves in which the s run, as these should naturally 
be of the same hardness as the balls, to prevent grooves from 
being worn in them. In the illustration, A is the ash- 
pit of the furnace, B the fire grate, C the fire chamber, and 
D the heating or converting chamber. Inlets for air to the 
ashpit are shown at E. The double wall F of the furnace, 
which extends along both sides and across the rear, is built cf 
brick with a dead air space G about 1jin. wide, and on the 
inner side of F is a lining of fire-brick H.- The outside of } 
Outside the 





the smaller serves to make 
the return motion more 
rapid, To regulate the space 
between the dies, which 
determines the diameter of 











the forged article, the posi- 





tions of the heads d are 
adjustable. By turning the 
hand wheel P—Fig. 1—the 
left platen and head can be 
moved to or from the other. 
During this adjustment the 


























left-hand worm wheel tra- 
vels with the headstock. A 
gauge on P gives the exact 























distance apart of the dies. 
The right-hand head is so 








fixed to A that it cannot be 
moved in the direction of 
the axis of D, but it is sus- é A 

ceptible of a slight trans- Ya | 
verse movement, by means 
of a screw not shown on 
the drawing. As a rule, G 
the right and left dies cor- JG 
respond accurately, so that g 
this transverse adjustment Uy 
is not requisite. In order 
to retard and arrest the 
movement of the clutch / F 
before reversing, there isa 
brake, which is shown on Uy 
Figs. 2 and 3. In this, « 
is the brake shoe, carried 
by a leverv. A stud «on 
the lever projects down- 
wards into @ groove 7 on 
the rod p; w is & spring, 
which tends to retain the 
brake shoe in contact with 
the friction clutch. This 
only happens whilst p is in its central position and the stud z | 
in the depression y. As soon as pis moved in either direction, 
x is lifted out of y, and u ceases to be in contact with 7. In 
the original machines the platens worked horizontally, but by 
the arrangement for making the motion vertical they serve 
to balance one another, so that the machine runs more 
steadily, and requires less power to drive it. There is the 
further advantage that by this arrangement the dies are kept 
free from scale, which falls off, instead of collecting on the 
lower die. The machine is the invention of the late Mr. 
G. W. Simonds, of Fitchburgh, Massachusetts. In making 
balls, only one is rolled at a time, though there is no doubt 








several at once. The company say that the machine will 
turn out a hundred s minute, and that they will guarantee 
an accuracy of one ten-thousandth of an inch. 












The material from which the balls have been rolled may 
have been wrought iron or Bessemer steel, too soft to stand 
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CARBONISING MACHINE 


main double wall F is an outer wall or casing J, also built of 
brick, and separated from F by a 3in. air space K. The top 
or roof of the furnace is constructed in the same manner as 
the side and rear walls, with air spaces G! and K!. The 
brickwork which forms these is carried by T beams. 
These dead air spaces and the asbestos lining, prevent loss of 
heat, so that there is no difficulty in keeping the converting 
or heating chamber D at a uniform temperature, whilst 
using very little fuel. The ashpit door L has a lining of car- 
bonate of magesia. This is also used in the doors M and N 
of the furnace and converting chamber ; these are afterwards 
covered with asbestos, and a specially shaped block of fire-brick 
is also let into each, as shown on drawing. These doors when 
closed, fit tightly into a metallic casing O, and with it form 
the furnace front. By means of a lug P the door N can be 
drawn outwards, and it is then lifted up by tackle between 
the vertical guides R. The floor S is made of refractory tiles, 
so arranged on the supports T as to provides for flues U at 
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each side and in front, through which the fire chamber and 
heating chamber communicate. On either side of the 
latter are exit flues V communicating with a horizontal 
flue W leading to the chimney. The draught through W is 
regulated by the damper X. This is rectangular in section like 
the flue, and has a small 
hole in the middle, so that 





above, the interior being left soft, and consequently tough. 
The second peculiarity is that the balls are arranged in cages 
instead of being inserted loose. When necessary the whole 
set of balls can be removed at once and another cage sub- 
| stituted. The last distinctive point is the use of separate 





the outlet is not completely 

closed when the damper is 

down. 

The process of carbon- 
ising is as follows :— The 
object to be treated is em- 
bedded in powdered char- 
coal placed in a cast iron 
box Z, which is closed and 
inserted in the chamber D, 
andthe air-tight doorclosed. 
The fire isthen lighted, with 
the damper open, and when 
a temperature of 1200 to 
1500 deg. Fah. is reached, 
the damper is closed. This 
heat is maintained from 
six to forty-eight hours, 
according to the size of 
the object to be treated, 
and the depth of carbon- 
isation required. The car- 
bon is absorbed into the 
iron, which is thus con- 
verted into a steel capable 
of being hardened or tem- 
pered. If it is not desired 
to carbonise the whole of 
the surface of a piece of 
metal, the parts that are 
not to be treated have to 
be protected. The method 
adopted is to paint them 
with a mixture of sizing 
and powdered bronze or 
sulphate of copper. When 
it is considered that the 
required degree of carbon- 
isation has been attained 
the boxes are removed from 
the furnace, and allowed 
to cool gradually before 
being opened. 

The next thing to be 
noted in this process is the 
arrangement of the temper- 
ing bath. The object to 
be hardened is plunged first 
into brine and afterwards 
into oil. This by itself is 
not new; but the novelty 
consists in the manner in 
which it is done. It is 
desirable that the object 
to be hardened should 
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remain for a certain num- 
ber of seconds in each of 
these fluids; and that it 
should pass from one to the other without coming in | 
contact with the air. This is effected by making the | 
bath double, the partition in the middle not extending | 
quite to the bottom. It is then half filled with brine, 
on the top of which oil is poured on one side only. An 
endless chain fitted with wire buckets enters the brine | 


BALL, 











MY) 





F/Ic.8 
BICYCLE CRANKSH4FT BEARING 


at one side of the bath, and passing under the partition, 
comes out through the oil. The rate at which this | 
chain is driven being decided, and the depth of brine and oil | 
regulated accordingly, it is evident that the objects in the 
wire buckets will remain immersed the exact time required. 
The balls after leaving the bath, are rough-ground with 
emery wheels, and then smooth-ground with emery and oil. 
They run round & groove on the rim of a hollow drum, with 
a smooth place at intervals, to cause them to change their 
axis of revolution. They are finally run down grooves to be 
sorted according to exact size. Slight variations in diameter 
must occur after grinding, but care has to be taken that all 








BOLT, AND SCREW FORGING MACHINE 
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balls for the end thrust; this arrangement is clearly seen on 
the illustration of the bicycle bearing, Fig.8. When only 
one set of balls is used, they will revolve round an axis which 
is parallel to the shaft of the vehicle, and consequently 
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horizontal, as long as there is no end thrust; but when this 
begins, the balls, being pushed sideways, will all have a 
tendency to grind. To prevent this, the second series of balls 
is used, and these commence to revolve directly there is any 
end thrust. 








IMPROVEMENTS IN GOLD EXTRACTION. 


A PAPER with the title above was read before the Institution 
of Mining and Metallurgy, at the Geological Museum, Jermyn- 
street, on the 20:h ult., by Mr. H. L. Sulman. In gold 
mining, as in almost all indus- 
tries, the engineer and chemist 
have to work together; and 
whilst it is necessary that the 
latter should know and make 
use of the latest mechanical 
appliances, it is equally ad- 
visable that the former should 
be informed of any new process 
that comes into use. 

The process described in Mr. 
Sulman’s paper is a variation 
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CARRIAGE AND WAGON AXLE BEARING 


balls in the same bearing are as nearly as possible equal. For | 
instance, in a bearing where all the balls were intended to | 
have a diameter of gin., it would not matter if they were | 
rosain. less, provided they were all equal. } 
By referring to Figs. 6, 7, and 8, it will be seen that the 
ball ies made by this company have three distinctive 
features. The balls do not run in grooves, but on smooth 
steel surfaces ; the surfaces of these sleeves in which they 
run have been hardened in the carbonising furnace described | 





of the ordinary cyanide process, 
now applied in various mining 
districts, chiefly in South 
Africa, and usually known as 
the MacArthur-Forrest system. Dr. F. L. Teed has worked 
with Mr. Sulman in bringing out the invention, which they 
claim to be an improvement on the cyanide process, and 
applicable to classes of ore for which that is not suitable. 
The new process, like the MacArthur-Forrest, is chiefly 
intended to be applied to tailings, i.c., crushed ore that has 
already been passed over amalgamated copper plates. These 
tailings contain gold chemically combined with other sub- 








ordinary process they are placed in vats, and a weak solution 
of cyanide of potassium is pumped over them. This dissolves 
a great part of the gold, and the effluent liquor passes into 
tanks, where the gold is precipitated either by means of zinc 
shavings or by electricity. The chemical equation is as 
follows :— 

4K Cy + Au, + H,O + O = 2(K AuCy,) + 2K HO. 

By this it will be seen that the presence of oxygen, beyond 
that contained in the water, is necessary for the success of 
cyanide operations. This oxygen may be derived from air 

reviously dissolved in the solution, from that entangled 
sr the grains of ore or tailings, or from air absorbed by 
the surface layers of liquid, and slowly diffused through the 
mass. The want of oxygen is shown practically by the 
necessity in many cases of draining the partially extracted 
ores, so as to effect as much aération as possible; and the 
coarser the particles and the richer the ore, the more striking 
does the necessity for oxygenation become. It has long been 
recognised that the slowness in cyanide action is due to the 
difficulty in bringing dissolved oxygen atom by atom to bear 
on the molecular point of attack; and various improvements 
on the cyanide process have been patented, all consisting in 
the addition of various oxidising agents to the cyanide liquors. 
The author then describes these, and his objections to them, 
chiefly because they destroy the cyanide, more especially 
when sulphides of iron, copper, arsenic, or antimony are 
present in the ore. 

The first part of the new process consists in an improved 
solvent. A small proportion of one of the haloid compounds 
of cyanogen, either chloride, bromide, or iodide, is added to 
the ordinary cyanide solution. The reaction which takes 
place when the solvent is mixed with the tailings is seen by 
the following equation :— 

Cy Cl + 3(K Cy) + Au, = 2(K Au Cy.) + KCl. 

Here it will be seen that there has been no need of free 
oxygen, as the chlorine has taken its place in combining with 
one molecule of potassium, and has thus allowed the forma- 
tion of the soluble double salt of gold and potassium in quite 
a different way from the ordinary cyanide process. In the 
experiments which have been tried it has been found that 
with the new process, as with the old, the yield has improved 
when the crushing has been finer. For instance, a pyrites 
concentrate crushed to 30 mesh gave an extraction of 70 per 
cent., but when crushed to a 50 or 60 mesh the yield became 
92 to 95 per cent. 

The paper then describes several reactions that take place 

when the ore contains sulphides of iron, arsenic, &c., and 
gives the inventor’s reasons for preferring bromide of 
cyanogen to chloride or iodide. This is a white crystalline 
salt-like compound, solid within all ordinary ranges of air 
temperature, though slowly volatile on exposure. They 
propose that it should be exported in tins which have 
previously received an interior varnish of paraffin wax; and 
that it should be mixed with the ordinary cyanide solution on 
the works, in proportions not exceeding, chemically, one 
molecule of the bromide to three of cyanide; or, by weight, 
about one to two. Details of experiments, with tailings from 
the Robinson Gold Mining Company, South Africa; concen- 
trates from the Charters Towers Fields, Australia ; ores from 
Hungary, Canada, India, Norway, New Zealand, Mexico, and 
South America, are next given. The paper then describes the 
different methods in which gold is precipitated from cyanide 
solutions. Whilst considering zinc to be the most suitable 
precipitant that can be employed, the author objects to the 
use of zinc shavings, as causing an unnecessary loss of the 
metal. Instead of this he uses “‘ zinc-fume,” which is a bye- 
product produced in great quantity during the preparation of 
zinc from its ores, by the usual distillation process, being the 
condensed metallic vapour in a state of extreme division. As 
a rule, 95 per cent. or even more will freely pass a mesh of 
200 to the lineal inch. A small portion of this is first mixed 
with water, and then agitated with a very dilute solution of 
auro-potassic cyanide, with or without the presence of free 
potassic cyanide. This permeates the whole volume of 
liquor, rendering it slightly and uniformly cloudy. The 
minutely suspended metallic particles pervade the solution, 
partly dissolve in it by replacing the gold, partly act as 
nuclei, and almost immediately determine the precipitation 
of the gold. Within five minutes the whole of the gold has 
fallen to the bottom of the vessel as a granular black powder. 
If it is attempted to use zinc fume in a layer for percolation 
purposes, it rapidly clogs and becomes useless, but when in 
suspension, owing to the extreme fineness of its particles, it 
can be brought into almost molecular contact with the dis- 
solved gold; and as the quantity can be regulated accordirg 
to the work to be done, it is never in excess, as is the case 
where zinc shavings are used. When the solution is rich, or 
over 6 dwt. per ton, the addition of zinc fume of from three 
to four times the weight of gold present is sufficient to pre- 
cipitate the latter. Very dilute solutions require proportion- 
ately more. 
The final part of the paper deals with slimes. Asis well 
known, the slimes pack into a dense impenetrable mud, when 
leaching by ordinary percolation methods is attempted. The 
author has found that by causing the formation of a uniform 
small amount of a coagulum throughout the slime effluents, 
the whole of these, together with the minutest traces of float 
gold present, are precipitated immediately, and this precipitate 
is far more amenable to leaching than the original slimes. The 
best coagulating agent he found to be preduced by the addi- 
tion of a soluble metallic or alkaline earth salt to a dilute 
solution of soap. By adding a little milk of lime to the 
dilute soap solution, the small amount of sticky and con- 
tractile calcium oleate and stearate formed throughout the 
mass instantaneously sweeps together, and binds into flocky 
masses the most finely divided particles hitherto in suspen- 
sion. The quantity of soap required is from 2 Ib. to 5 lb. per 
ton of suspended slimes, reckoning the latter as dry material, 
and 10 Ib. of lime is sufficient to precipitate the slimes from 
an effluent which has been treated with 1 cwt. of soap. The 
effluent liquor is perfectly clear, containing neither soap, 
slimes, nor any trace of float gold, so that it may either be 
run off into the nearest water course, or used over again if 
the supply of water is limited. 








Mr. Dyson Owen, IRONMASTER AND COALOWNER, died at bis 
residence, Selwood, Doncaster-road, Rotherham, on the 22nd ult, 
Mr. Owen, in conjunction with Mr. Robert Dyson, J.P., started 
the Rother Ironworks about twenty years ago, and the firm 
obtained considerable reputation in the production of railway 
wheels and axles. Mr. Owen was also a director of the Rother 
Vale Colliery Company, a concern employing several thousand 
workmen. An enterprising and considerate employer, he was 
uty respected by his workpeople. Death was caused by heart 
isease, following a recent attack of influenza. Deceased was 





stances, and free gold in a minutely divided state. In the 





fifty-two years of age, 
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LIGHT RAILWAYS.* 


By P. W. Merk, M. Inst, CE, 

WHILE on the continent of Europe there exists a clear and 
accurate notion of what constitutes a light oe lines of this 
character having been extensively adopted, in England only very 
hazy ideas on the subject are possible, inasmuch as, strictly speak- 
ing, light railways in England could be put into the same chapter 
as snakes in Iceland, It is true there are some lines constructed 
under the ‘ Railway Facilities Act, 1868,’ which are designated 
by the name of “light railways,” but they have comparatively 
little resemblance to the lines classed under that heading on the 
Continent, and except that by limiting the weight of locomotive, 
they are able to use a lighter rail, it is difficult to detect any 
difference between them and an ordinary railway. Probably nine 
out of ten Englishmen, if asked to define a ‘‘ light railway,” would 
reply that the phrase means a narrow guage line, and it is exceed- 
ingly probable that this idea forms the basis of what little legisla- 
tion we have had on this subject. But the question of gauge is 
really not one of primary importance, and certainly does not in any 
way determine the question of whether a line is a ‘‘light” rail- 
way or otherwise, 

Before commencing to examine the different requirements of 
a railway which would come within the category now under 
consideration, it may perhaps be useful briefly to notice how it 
comes to pass that Eogland, which was the birthplace of the loco- 
motive and the iron way, is so far behind in the development of 
these ‘‘ feeder” lines. It would appear almost as if the very fact 
that English railways are second to none in point of excellence has 
prevented our turning our attention to lines of a cheaper, and in 
rural districts the only practicable, class. In our continued 
struggle after excellence we have developed regulations and 
customs which have become stereotyped, and applied in all cases 
regardless of circumstances, It is overlooked that if George 
Stephenson had been compelled to construct and work the Liver- 
pool and Manchester Railway as it now exists and is now worked, the 
line could not have been made at that time, and if made at a later 
date it would have been incapable of earning interest on its capital, 
and so would almost certainly have extinguished railway enterprise. 
The regulations and requirements of 1826 were, of course, im- 
perfect, and increased knowledge has enabled us to improve many 
things without materially increasing cost ; but the great bulk of 
our improvements have only been obtained at increased expense, 
and so long as they are indiscriminately applied to lines of all 
classes, so long will it be certain that it will not pay to make rail- 
ways to serve and develope poor districts. It ought to require no 
great knowledge of railway matters to see that if certain require- 
ments are necessary for the Liverpool and Manchester Railway of 
to-day, with its hundreds of trains per diem, they must be quite 
absurd when applied to the Puddlecombe branch, which has three 
trains a day each way,or less ; or conversely, if necessary for the 
branch, they must he quite inadequate for the main line, 

One of the greatest difficulties to contend with in this country 
is the attitude of the press, Guided partly by tradition and partly 
by a laudable desire for improvement, our newspapers seize every 
opportunity of suggesting further regulations, increased super- 
vision, or new appliances. Generally speaking, no doubt the press 
criticisms of a railway accident are much to the point, and not 
unfair, but it is curious that criticism of this nature should be 
almost entirely reserved for the benefit of railway companies. If 
a man stupidly tries to get into a train in motion with the result 
that he is killed, it is suggested that the railway arrangements are 
deficient, but dozens of people may get run over while trying to 
enter omnibuses in motion, and it is questionable if the accidents 
would be more than curtly reported by the press, Railway trains 
must have continuous brakes even on the most rural of lines, bat 
no one suggests that ordinary road wagons or vans should be fitted 
with the most elementary of hand brakes, though there is propor- 
tionately much greater loss of life on the streets than in railways. 
If light railways are to be adopted in such a way as to be of any 
benefit to the agricultural population, it must be recognised by the 
press and by the public that the same precautions cannot be taken 
by the company owning such lines for the protection of life as 
exist on our main lines, and we must be satisfied with the know- 
ledge that, even with modified precautions, human life will be 
safer than it is by road transit. It must also be recognised that a 
cheap line cannot give the same services and conveniences as a 
dear one. The people of the district must be satisfied with slower 
speed, fewer trains, less luxury at stations, and higher rates. They 
must learn to compare the accommodation and facilities given, not 
with the main lines in their neighbourhood, but with the existing 
state of affairs, when their means of locomotion are limited to such 
as the county roads can accommodate, 

The conditions in respect to which a light railway should differ 
from an ordinary line may be divided into two parts, viz.:—(1 
Those involving economy in capital cost ; and (2) those involving 
economy in working expenditure. 

I,—INvoLvinc Economy IN CAPITAL, 

(A) The adoption of a narrow gauge.—It is impossible to lay down 
any hard and fast rule on the subject of gauge. When the country 
is tolerably fiat, and when there are few bridges, the saving in a 
narrow-gauge line becomes a matter of minor consequence ; but in 
& mountainous country a narrow gauge, by permitting the use of 
sharp curves and saving in excavation, may effect a reduction in 
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work up to 40 miles per hour without danger. All of the other 
lines mentioned are satisfied that their ordinary working speed 
involves no danger, and the lines named in Denmark, Germany, 
and Italy are not fenced, while those in France are not fenced in 
country districts. Experience thus appears to show that there is no 
necessity to limit the speed to less than thirty miles an hour, except 
in special cases, or where the line is not fenced. 

(C) The abolition of stations at intermediate stopping-places, and the 
substitu ion of a simple platform without shelter.—When the trafic is 
not sufficient to justify a regular station with buildings, staff, Xc., 
it ought to be permissible to provide merely a platform of a height 
sufficient to suit the character of the vehicles in use, and to mark 
the place where passengers can wait in safety for the train. Such 
stopping-places are in use on most Continental light railways, and 
the first cost is reduced to a minimum, as platforms are not in any 
case usual abroad. The question of the height of the platform 
ought to be left an open one, as with a high platform it would be 
a simple matter to adopt arrangements which would insure the 
safety of passengers, without its being necessary to provide an 
attendant. The lighting of the lamps on the platform after sunset 
is easily arranged, as, for example, on the Danish State, the French 
lines, Swedish State, Datch Company, Austrian Sudbahn, Milan 
Northern, and the Medina del Campo e Lamora of Spain, where 
the duty is satisfactorily performed by the wife of a platelayer, or 
by some one not regularly in the service of the railway. 

(D.) The reduction of signalling and interlocking apparatus.— 
Signals interlocked with points ought only to be required at 
terminal stations and passing places ; intermediate stopping places 
would be quite sufficiently protected in case of emergency by an 
ordinary hand semaphore or disc signal worked from the platform. 
The use of the train staff is sufficient protection during ordinary 
working. This system of working is in operation in Austria, 
Belgiam—State Railways—Denmark—State Railways—France— 
Midi, Western P, L. M. and Sud.—Germany, and Holland, and 
after several years’ experience no accident has resulted. 

(EZ) The abolition of fencing in country districts.—On many conti- 
nental lines, as has already been mentioned, light lines are un- 
fenced, and in most other cases fencing is only used in populous 
places, On the railways in Austria, Denmark, Finland, Germany, 
Italy, and Roumania, fencing is not usual, while in France and 
Holland it is not obligatory, and is seldom erected in country 
places. The Orleans Company remarks that accidents on 
the unfenced lines are extremely rare, and they can- 
not be weighed against the advantages due to non-fencing. 
In Belgium most of the older lines are fenced, but after the 
experience derived from the Landen-Ciney — State —and 
Taviers-Embresin—private—lines which are unfenced, the Belgian 
State Railway has determined to abolish fencing on all light rail- 
ways, except where there are special circumstances. The Swedish 
State Railways.say that the abolition of fencing does not counter- 
balance the disadvantages arising from cattle disarranging the 
ballast and injuring the crossings. On the Cape railways fencing 
has been successfally dispensed with, and on the Madras Railway, 
according to a statement made by Mr. C. O. Burge, M. Inst. C.E., 
in a paper read before the Royal Society of New South Wales, 
more cattle are killed on fenced lines than on those unprotected. 
In explanation of this it is stated that gates being constantly 
left open, cattle stray on to the fenced line, and run before 
an approaching train looking for a gap, with the result that 
they generally get run over; on the unfenced railway, on 
the other hand, cattle on or near the line naturally run away 
at right angles to the approaching train and so escape. Probably 
there are few districts in England where fencing could be altogether 
dispensed with, but it certainly is not required in mountainous 
districts, nor does it appear to be necessary through large woods, 
If a line is unfenced, a gate across the line, or other appliance, 
would be necessary where the line crosses the boundary of two 
properties ; such gates might be made to work automatical'y on the 
approach of the train. 

(F) The abolition of houses and the use of cheaper gates at level 
crossings. —Great Britain is the only country where it is obligatory 
on railways of every description to have a watchman at all 
public road crossings. In other countries it is customary to 
watch the more important roads, but minor roads are left 
unwatched, and, consequently, of course, no house is required. 
Even in cases of watched crossings houses are pot always necessary, 
as it is common to arrange with a labourer or peasant in the neigh- 
bourhood to look after the crossing. The duty is often under- 
taken by a woman and with entire success. In the case of roads 
of very light traffic, gates ought to be dispensed with altogether ; 
cattle and sheep can be prevented from straying on to the line by 
the use of cattle guards, such as are in common use in the United 
States and the colonies. Where it is necessary to have gates their 
cost could be considerably reduced in many cases by the adoption 
of simpler types, Several years’ experience of the principal con- 
tinental lines on this point may be summarised as follows :—The 
Kaiser-Ferdinand-Nordbahn have had a few accidents, but in 
every case no one but the victim was to blame. The Austrian 
Suadbahn have only two accidents to report, and they say that the 
absence of barriers and watchmen has not so far caused any incon- 
venience. The Belgian State Railways say that in the year 1893 
there were twenty-one accidents—nine fatal—at watched cross- 
ings, and only ten—seven fatal—at the unwatched crossings, 
The Sud of France has a hundred miles of light railway or 
steam tramway, and have only had one accident in four years, 
The Orleans Company say accidents are extremely rare, and they 





cost sufficient to more than compensate for the additional expense 
involved by break of gauge. Again, it is always more probable 
that the ordinary gauge of the country will be most economical for 
a short line, and a narrow gauge for a long line, or for one isolated 
from other systems, A break of gauge necessarily involves special 
rolling stock of all classes, whereas, by using the same gauge as | 
the neighbouring lines, the cost of special goods trucks, at any | 
rate, may be avoided. Several systems have been suggested, and | 
a few adopted, for reducing the expense consequent on break of 
gauge, and no doubt the use of portable bodies, which can be 
transferred from their narrow-gauge frames to the broad-gauge 
wagons, would to some extent reduce the cest of transshipment. 
But the increased quantity of rolling stock and of the appli- 
ances for lifting the bodies counterbalances the advantages to a 
large extent, and no system of the kind has met with extensive 
support, The greater part of England is now so intersected by 
railways that it would appear that there are very few places in 
which a light railway of great length could be located ; and it may 
therefore be assumed that, if we except some parts of the western 
and northern counties, it would only be in Scotland, Wales, or 
Ireland that narrow-gauge lines may be expected to be worth 
serious consideration. 

(B) The adoption of a lighter permanent way.—No doubt there are 
cases in which a very light permanent way could be adopted with 
advantage, particularly in a flat country ; but the weight of rail is 
necessarily proportional to the weight of engines, and where steep 
gradients are required, there cannot be much saving in reducing 
the material in permanent way. But the adoption of flat-bottomed 
rails—as generally used on the Continent—is advisable, particularly 
were the methods of fastening permitted which are in use in other 
countries. The general question of the character of the permanent 
way is closely connected with that of the speed of trains, and here 
it may be useful to notice what is the custom in this respect. On the 
Danish State light railways, the Swedish State railways, the 
German Secondary lines, the Western of France, and the Milan 
Northern of Italy, the average working speed is from 22 to 25 
miles ; on the Belgian State, Paris-Lyons and Mediterranean, and 
the Datch Company’s light railways, the speed varies from 25 to 
28 miles per hour ; the Midi of France works at 30, and the Orleans 
Company at 35, while the Milan Northern say they occasionally 

* International Railway Congress, London Mteting, 1895. Report on 
Question xvii. B—‘‘ In the case of light railways what relaxation can be 
made by the Government in its normal requirements for construction 
and working without risking the public safety?’ 











cannot be weighed against the advantages due to doing away with 
fencing and gates at level crossings, The Western of France say 
they do not have appreciably more accidents at unwatched cross- 
ings on lines of equal traffic. The Danish State, Midi of France, 
Dutch Company, Netherland State, and Milan Northern, say they 
have had no accidents at unwatched crossings, 

Il,—InvoLvinc Economy IN WORKING EXPENDITURE, 

The adoption of several of the modifications already referred to 
would necessarily involve a saving in working expenses as well as 
of capital. Thus the abolition of stations, and of houses at level 
crossings, and the reduction of signals evidently would result ina 
correspondingly reduced staff. But there are one or two other 
respects in which the working expenses can be reduced and which 
may not involve any saving in first cost, possibly the reverse. Of 
these the most important is :— 

(G) The issue of tickets by the conductor of the train.—The point is 
a debatable one, and the testimony of lines where it has been tried 
is not unanimous, It involves carriages of the tramway or 
American type, so that the conductor, who is also the ticket clerk, 
can walk from end to end of the train ; but this type of car is pre- 
ferable on a light railway for other reasons, and so does not of 
itself involve increased expense. The system has been tried on 
most Continental and some Irish lines, with the result that out of 
a total of twelve systems which have reported on the subject, 
seven—viz., the Austrian Sudbahn, Danish State, the P. L. M. 
and Sud. of France, the Netherland State, the Swedish State, and the 
Milan Northern of Italy, say that it gives every satisfaction ; while 
two, the Dutch Railway Company and the Cavan-Leitrim and 
Roscommon, say that it is unsatisfactory, as it leads to fraud, The 
other three lines, viz., the Midi, Orleans, and Western of France, 
report to the effect that they find it more satisfactory to entrust 
the issue of tickets to the person in charge of the stopping place, 

enerally a platelayer’s wife, or to some resident near the station. 

e issue of tickets by the conductor of the train is also in practice 
on the Finland State Railways, the Western of Flanders, Sicilian 
Railway, the Northern and Eastern of France, the Saxon State 
and Bavarian State Railways, and on several Austrian lines ; and 
being so, it may be assumed that the system is considered satis- 
factory. On several continental railways, agents, persons not in 
the regular service of the railway, have been employed to issue 
tickets for passengers and their luggage, as well as for dogs and 
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Italy, the Prussian, Saxon, and Bavarian lines. But the three 
last-named carry the system to the greatest extent, and itis not 
uncommon to entrust the business to a local innkeeper. The 
chief, if not the only, difficulty which stands in the way of the 
issue of tickets by the conductor is, of course, the temptation to 
fraud offered, and the difficulty of providing an efficient check, 
But a system somewhat similar to that in ordinary use on tramway 
lines should be sufficient to meet the case, and any possible trifling 
loss would be more than counterbalanced by the economy in 
wages, 

(H) Reduction of permanent way stajj.—On many lines, particu- 
larly abroad, it has been customary to have a periodical inspection 
of the permanent way and works by officials of a higher grade than 
and in addition to the ordinary permanent way men, and on light 
lines this additional inspection has been done away with, with 
perfectly satisfactory results. In Great Britain, as a rule, the 
staff has always been proportional to the character of the line, and 
varies from 0°65 man per mile to 3 men on the main trunk lines, 
No special legislation or provision is, therefore requisite, and it is 
only necessary to call attention to the fact that considerable 
economy can be effected in this respect with due regard to the 
circumstances of the case. 

(A) Reduction of stag at stations, stopping pluces, sidings, signal- 
boxes, dc, — The same remark applies here, noting, of course, 
that the reduction possible depends chiefly upon the saving 
allowable under the heads C, D, and F already referred to. It 
is usual on all British lines and on many continental ones for 
the train staff to assist in working the points, shunting and 
otherwise, in dealing with goods traflic. In some countries 
the management of intermediate stopping places, sidivgs, &c., is 
often sublet to persons having other employment. ‘This method 
of working is carried to a great extent in Bavaria, where, according 
to M. de Busschere and De Jaer in their report to the Congress in 
1887, they saw a girl of twenty managing a station or stopping 
place from which over 6000 wagons were despatched in a year. 

(L) Abolition of a sireman or substitution of a boy for aman.—Tbis 
has been tried on several lines, such as the Midi, P. L. and M., 
and Sud of France, the Dutch Company, and the Netherland State, 
but the general opinion appears to be that the result is not econc- 
mical. The fireman is able to render so much assistance at goods 
depdts and in shunting operations that his presence is almcst a 
necessity on most lines. 

(VU) The use of mixed trains.—Oa this point, opinion seems to be 

divided, On the lines in country districts in Great Britain, and 
notably in the Highlands, the use of mixed trains appears to be a 
necessity ; but on some continental light railways the railway 
administration has voluntarily abandoned mixed trains, having 
found it more economical to use a separate service. It would 
appear that the question ought to be left for decision according to 
the special circumstances of each particular case. 
(VY) Types of locomotive, truck, and carriage brake, de,—It is so 
evident thata decision on these points must depend upon the special 
circumstances of each case, that no rulescan be laid down which would 
be of any material assistance. The character of tte gradients, gave, 
extent of traffic, and the degree of interchange of stock with other 
railways, all have to be considered, and, as already pointed out, 
the degree of control given to the conductor of a train must to 
some extent determine the type of carriage. As regards brakes 
the same remarks apply, except that continuous brakes should only 
be required where the gradients are exceptionally steep, or where 
a high speed has been permitted. The matters so far dealt with 
will at ec be found to exhaust all the more important con- 
siderations and requirements of light railways, but other points 
which will more or less affect the problem may be within the 
knowledge of engineers and managers. Amongst these are tho 
use or otherwise of telegraph or telephone. On many light rail- 
ways it may be found advisable to work by the help of one or 
other. The telephone has been tried and found successful on 
several lines, notably the Sud of France, but the absence of any 
record of messages sent is a material objection. 


SIMPLIFICATION OF PROCEDURE IN OBTAINING LEGISLATIVE 
POWERS AND IN THE ACQUISITION OF LAND, 

This branch of the subject might properly have been included 
under head (I)—‘‘ Matters involving ye in Capital Cost,” 
but as the method of treatment of the questions involved would 
necessarily be different for each country, it appears desirable to 
deal with the matter separately, and only with reference to Great 
Britain. As matters at present stand, the expenses in connection 
with the acquisition of the necessary land are cys mgeny A pro- 
hibitive of small lines, and in any future legislation it is ighly 
desirable that much greater facilities in this respect should be 
afforded. Power to make a railway in Great Britain can be 
obtained in two ways—(1) by an Act of Parliament; and (2) by 
a Certificate of the Board of Trade. The cost of obtaining 
an Act is often a serious consideration in the case of a 
small railway, and it was with a view of reducing the ex- 
pense in such cases that the Board of Trade were autho- 
rised to issue certificates. Buta certificate is not given unless all 
the landowners on the line are consenting parties, so that one 
disentient may stop an improvement demanded by an entire dis- 
trict, or compel the promoters either to adopt the expensive pro- 
cedure by Bill or to buy him out at an unfair price. It is suggested 
that cases of this sort could properly be dealt with by a committee 
appointed by the County Councils interested, and presided over by 
an officer appointed by the Board of Trade. This committee 
should have power to grant compuleory powers if it were satisfied 
that the public advantages of the line were such as to outweigh a 
possible injury to an opposing landowner, or if it were of opinion 
that the opposition was directed towards the securing of an unfair 
advantage over adjoining proprietors. The promoters of a light 
railway should, however, have the option of applying to Parlia- 
ment for an Act if they prefer it. If possible, the existing legisla- 
tion with referenceto closing public roads or rights of wayshould be 
dealt with so as tomake the process simplerand cheaper than it is at 
present, It is suggested that this isa matter with regard to whicb 
very ample powers might be given to County Councils, : 
It further appears in the highest degree desirable that Parlia- 
ment should impose some limit on the powers of land valuers under 
the Land Clauses Acts. Railway companies are occasionally re- 
garded as legitimate objects of prey, and the prices awarded by 
valuers are sometimes out of all proportion to the real value of the 
land. It would not be unjust if the value of land compulsorily 
taken should be limited to a maximum of fifty years’ purchase 
of the actual rent, and severance damages restricted to plots of 
less than ten acres, Cases have occurred in which the value of | 
land and severance together have been assessed at over 100 years 
purchase of a rent which would be considered high at the resent 
date. It also appears reasonable to ask that when an arbitration 
results in favour of the railway company the other side should pay 
all costs. The Acts of Parliament regulating the procedure in 
question are all rather out of date and. require to be re-mcdelled, 
and the agricultural interests in both Houses could not adopt a 
better means of showing their desire to solve the agricultural 
problem than by forwarding legislation to reduce the unproduc- 
tive portion of the capital of all railways due to the cost of obtain- 
ing Acts of Parliament and the purchase of land. England has 
much to learn in this respect from other countries, and she will 
not, it is to be hoped, fail to use the knowledge. 








Tue Secretary of State for Foreign Affairs has received 
from her Majesty’s Acting Consul-General at Christiania a copy 
and translation of an advertisement announcing that the Ladies 
branch of the Norwegian Defence Committee invites tenders for a 
torpedo-catcher of from 350 to 400 tons displacement. The tenders 
must be sent within six weeks from 24th ult. The advertisement, 





light parcels. As already mentioned, this is the case on most of 
the French lines, and other instances are the Mediterranean of 





it is added, may be seen at the Commercial Department of the 
Foreign-office between eleven and six, 
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ELECTRIC 


ELECTRIC LIGHT ENGINES AND DYNAMOS, 


8.8 CALEDONIA. 


In our impression for December 14th, 1894, in our illustra- 
tion of the machinery of the Peninsular and Oriental steamer 
Caledonia, we published an engraving which was inadvertently 
supplied us by Messrs. Tangyes. This shows the Tangye 
— but not the Siemens dynamo actually used. We now 
publish above a correct engraving, which illustrates the plant 
actually supplied to the ship. The compound engine has 
cylinders 8in. and 16in. diameter, 10in. stroke, and 220 revo- 
lutions per minute. The dynamo is by Messrs. Siemens 
Brothers, of Queen Anne’s Gate, Westminster, of the H B 43 
type. 

It has a drum armature rotating between the poles of a 
vertical horseshoe magnet, and will give an output of 220 
ampéres, at 105 volts, when running at a speed of 220 revolu- 
tions per minute. The field magnet cores consist entirely of 
the best quality high permeability wrought iron, tooled all 
over and accurately finished. The winding consists of turns 
of well-insulated high conductivity copper wire or strip, 
wound on bobbins, with insulated wrought iron bodies and sub- 
stantial wooden cheeks, the whole bobbin being easily removy- 
able from the magnet core. The core of the drum armature 
consists of discs of the best charcoal iron keyed to a mild steel 
shaft, the whole accurately turned and insulated with special 
material, which retains its mechanical and insulating proper- 
ties at the highest temperature to which the armature can 
rise when running continuously with full load. The winding 
consists of high conductivity copper bars insulated indi- 
Jersnns | with the above-described special material and 
covered with specially-treated tape, the bars being joined up 
by curved end-connections insulated with tape and mica, 
The winding is held in place and driven by wooden pegs, and 
is secured to the core by specially constructed well-insulated 
circumferential bands. 

The commutator is built up of hard drawn copper segments 
of high conductivity, insulated throughout wit 
with ample wearing surface. A strong cast iron ring is 
mounted concentrically with the armature, and can be 
rotated so that the position of all the brushes can be readily 
and simultaneously adjusted. The ring carries two gun- 
metal spindles, insulated from it by ebonite, on which are 
mounted the brush-holders. The brush-holders are of sub- 
stantial construction, and are provided with holding-off 
catches; they are held up to their work by springs, the 


tension of which can be readily adjusted. The brushes are | 


made of high conductivity copper gauze. The terminals are 
of a very substantial nature, and mounted on the wooden 
cheeks of the field-magnet bobbins. 


REYNOLDS’ “ BURNER” GRATE. 


THE central air distributor illustrated, invented by Mr. 
Michael Reynolds, of Standeford, Wolverhampton, has been 
in practical work under a large stationary boiler in the 
Midlands for the past nine months, giving every satisfaction. 
The principal feature of this invention consists of a movable 
central “ burner,” which, through a system of levers, can be 








mica and | 
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adjusted to distribute the air into the mass of the burning 
fuel, and contribute to a more perfect combustion. In 
general working the day’s duty is commenced with the 
burner down. As soon as @ cake clinker is ‘formed over the 
burner and fire-bars the clinker is broken by raising the 
burner two or three inches, A broken clinker will not re-set 
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REYNOLDS’ AIR DISTRIBUTOR 


to the fire-bars, a fact well known, but with the burner the | 

access of extra air pulverises the clinker to ash, which falls | 
| through the bars. In the case of a smothered or caked fire, | 
| by raising the burner the fire is broken up without opening | 
| the fire-door and the use of irons. When the roof of the | 
burner is above the fuel, the obvious result is a reduction of | 
smoke. AH the air entering the furnace through the hot | 
burner is very hot, and well distributed to the fuel. | 


| that the important factor, “‘ trade,” had 
| in the last twelve months than for some years past. 
| paring the present position of the Society with that of 1893, 
| the excess income amounted to £540, which was due not to 
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The inventor does not claim for this “burner grate any 
saving of fuel beyond what a more perfect combustion 
warrants. Nine months’ experience has proved that the 
centre of the furnace fire, for some distance outside 
the burner, can be kept practically free from clinker, and 
consequently the boiler steams with less trouble. In many 
cities the carting away of clinkers is an item to be saved, 
and an even steaming boiler very desirable. 

At first it was considered probable that the high tempera- 
ture of combustion would soon destroy a raised burner ; but 
all attempts to injure it with fire have failed, and besides, 
when examined at Christmas, the burner and fire-grate were 
as good as new. 

The principle is applicable to locomotive and marine 
boilers, and also to all coal-burning furnaces. Mr. Htchell, 
Bull Piece Ironworks, Darlaston, is agent for that district. 








STEAM ENGINE MAKERS’ SOCIETY. 


Iv seems to be a matter of special pride with Mr. James 
Swift, the general secretary of the Steam Engine Makers’ 
Society, to be always first in the field with his annual report, 
and this year it again makes an early appearance. Each 
succeeding report steadily grows, not only in bulk, but in 
general interest, and this year it is quite a respectable volume 
of four hundred pages, giving every possible detail with 
regard to the operations of the Society during the seventy 
years it has been in existence. 

Mr. Swift, in his introductory address, very naturally 
emphasises the fact that it is given to very few organisations 
to reach the age of seventy years and find the results of their 
operations over such a lengthened period so satisfactory as 
those set forth in the seventieth annual report of the Steam 
Engine Makers’ Society. As to the past twelve months’ 
work, the financial position was as follows :—Starting with a 
balance of £29,315 at the commencement of the year, there 


| had been during the twelve months a net income of £17,574, 


making a gross total of £46,889. The net expenditure had 
been £18,063, thus leaving a balance of £28,826, which 
represented about £4 6s. per member. The total member- 


| ship was 6680, with 99 branches—96 of which were’in the 


United Kingdom, one in New York, one in Canada, and one 
in New Zealand. The net result was an increase of 352 
members, one branch, and a decrease of capital of £485, 
which was less by £75 than the loss in 1893, notwithstanding 
been so much worse 
In com- 


increased calls upon members, but in a great measure to the 
increase in membership, entrance fees, and investments. 
The expenditure of £18,063 was the largest total distributed 
by the Society in any year; but was not the highest average 
expenditure, which in 1879 reached the high figure of 
£3 17s. 7d. per member, whereas it was only £2 14s. O2d., as 
shown in the present report. In 1879 donation benefit alone 
cost £2 1s. 33d. per member, and contingent benefit 6s. per 
member. Since that period the rates of benefit paid to 
























190 THE ENGINEER. 








Marcu 1, 1895, 








unemployed had risen nearly SO per cent., yet the | the forward end of the engine-room. It has been a very 
average for 1894 was only £1 4s. 8}d.; and for contingent | satisfactory feature in the machinery of Messrs. Laird’s 
benefit the smallest sum—£23 16s.—was recorded since the | make that they have designed their engines with cylinders 
fund was established twenty years ago. The sum paid for | large enough to give the required power at a reasonable 
donation, £8250, was more than in the previous year, but the | number of revolutions, and on the trial of the Banshee the 
average per member 1d. less, whilst the average number of | average for the tbree hours was only 345. The boilers are a 
unemployed each month in 1894 was 55 in excess of 1893. | modified form of the Normand type, and no difficulty was 
These apparently conflicting results were due to the increased | experienced throughout the three hours’ trial in maintaining 
membership, and in a great measure to so arg 4 having been | the steam at the intended pressure. There was no indication 
in enforced idleness for so long a period that they had come | of priming either on the official or preliminary trials. 

on the reduced and lowest scale of benefit. This was an| The official trial of the Banshee took place on Thursday, 
unpleasant feature, as it was a silent monitor of the many | February 21st, in the presence of Mr. Pledge and Mr. Emdin, 
willing hands that could not find employment, and but for | representing the Admiralty, and Mr. Hobbs, of Devonport 
the indefatigable energy of the branch officers and earnest | Dockyard. The builders were represented by Mr. R. R. 
members, the number and amounts would have been far | Bevis and Mr. J. M. Laird, and Mr. W. Laird, jun.. Mr. R. 

















































greater. 


In connection with this important question, Mr. Swift gives | 
specially 
for his last year’s report, and which he carries forward in 
this—showing the rise and fall in trade during the last 
thirty-six years, as gauged by the Society’s unemployed list, 
and demonstrating very clearly the regularity with which 
might be expected the severe depressions, and in due course, 


the subjoined very interesting diagram, prepared 


the improvement afterwards. 


Chart or Diagram showing the Rise and Fall in the Engineering Trade from 1859 to 1894, as Gauged by the Percentage of Unemployed Mem- 
The scale is compiled at the rate of psth of an inch for each quarter per cent, unemployed, 
a 18 


bers in this Society. 


| R. Bevis, jun., being in charge of the machinery. The three 
hours’ trial was commenced at eleven o'clock, the vessel 
having on board her full normal weight, and the average 
speed for the whole time was found to be 27°6 knots, or 
31:8 miles per hour, with 345 revolutions. After the run 
the usual trials as to manceuvring were made. The helm 


ten seconds, each at full speed, and the steering both ahead 
and astern was proved to be entirely satisfactory. The trial 


Example.—10} per cent. 





unemployed in 1879, and } per cent. in 1890, 
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By means of this diagram Mr. Swift points out how “it 
could be seen that 
denoting bad trade are almost equal to former years of 
depression, and taking the past as a guide, we may, unless 
some unforeseen cause arises, anticipate a revival in the year 
on which we have now entered. If these anticipations 
prove correct, we may expect to find a revival in trade 
by April or May, and it will be of interest to notice 
as to how far these opinions prove correct. They are 
prompted by the diagram in the first instance, showing that 
the depression has been almost equal, as to length of time, 
with those of preceding years; whilst another consideration 
was that in 1879 and 1886 the spring saw a gradual reduction 
in the list of unemployed, which, although at first only slight, 
continued to improve until the minimum was reached some 
three years later. As in past years, we must look to marine 
centres for the first signs of improvement, and although the 


rates of freight do not at present encourage shipbuilding, | 


some of the limited orders recently booked leads to the 
opinion that with a rise in prices for carrying others will 
follow in due course.” 


Turning again to expenditure, the report states that the | 
sums paid for superannuation amount to £3830, being an | 


increase of £200. The matter was a vital one, and ample 
evidence had been given that the members were aware of 


this. The special fund created by voluntary levies and one- | 
half the savings in prosperous years enabled them to record | 


with pleasure that the sum standing to that account was 
£11,298, and was proof positive of the desire to be true to 
their obligations. One satisfactory feature was a further 
decrease in the average cost for working expenditure—5s. 93d. 
per member—which was the lowest rate the Society had ex- 
perienced. The entire management expenditure had been 
£1944 of the £18,063 representing the total expenditure for 


all purposes, being only at the rate of 11 per cent., or | 


2s. 1jd. in the pound of the year’s disbursements. 








TRIAL TRIPS OF THE BANSHEE AND CONTEST. 


Her Maszsty’s ships Banshee and Contest, two of the 
torpedo boat destroyers building for the British Government 
by Messrs. Laird Brothers, of Birkenhead, have just com- 
pleted their official trials on the measured mile on the Clyde, 
and the contractors have to be congratulated on highly 
satisfactory results. Messrs. Laird have availed to the fullest 
extent in designing the hulls and machinery of these vessels 
of their past experience with high-speed ships, with which 
they have had an unbroken line of successes, including her 
Majesty’s ships Rattlesnake, Onyx, and Renard; the 


Almirante Lynch and Almirante Condell, for the Chilian | 
Navy; the Espora and Rosales, for the Argentine Navy ; and | 


the machinery they fitted to her Majesty’s ships Skipjack and 
Speedwell; and more particularly they have followed the in- 
formation obtained in connection with her Majesty’s ships 
Ferret and Lynx, the two torpedo boat destroyers which they 
successfully tried and delivered in the summer of last year. 


The Banshee and Contest are 210ft. long, with 19}ft. beam, | 


and generally similarin construction to the Ferret and Lynx, 


which we described in our issue of 7th September last. The | 


armament, however, has been modified, and now consists of 
one 12-pounder and five 6-pounder quick-firing guns, two 
separate torpedo tubes on the deck, and no bow tube, and they 
are equipped with the latest type of 18in. torpedoes. The 


engines are Messrs. Laird’s well-known tri-compound type, 
the cylinders being 19in., 29in., and 43in. in diameter by 
18in. stroke, and it is worthy of notice that all parts of the 
engines are accessible when working at full speed, and all the 
starting and reversing gear, &c., is worked from a platform at 


in 1893 and 1894 the tall obelisks | 


























of the Contest was made under similar conditions the follow- 
ing day, and the mean speed for the three hours was 27°4 
knots, with 350 revolutions. There was a remarkable absence 
of vibration when running at full speed, and no hitch of any 
kind occurred in the machinery. The sea-going qualities of 
these boats are perhaps as interesting as the mere spead. 
An illustration of their success in this direction has been 
afforded by the Banshee and Contest. The first left Birken- 
head under easy steam at 3 p.m. on Friday, February 14th, 
and reached Greenock at 3 o’clock next morning, in spite of 
a heavy south-east gale which prevailed from the Mull of 
Galloway onwards. 

The Contest left Birkenhead on February 19th, at 7.15a.m., 
and reached Greenock at 4.50 the same afternoon—over 
twenty knots average—and the vessels were got ready for 
trial and all the weights adjusted as recorded above. 
Messrs. Laird only received the order for these boats in 
February of last year, and the rapidity with which they have 
been brought forward for trial is highly creditable, and it 
showed great confidence in the machinery to make the 
the trials of two such boats on successive days, especially as 
the Banshee had only been twice and the Contest only once 
under weigh before leaving the Mersey to make their trials. 
The third boat of the lot is named the Dragon, and is now 
| ready for steam, and will be tried very shortly. 








THE ENGINE, BOILER, AND EMPLOYERS’ LIABILITY INSURANCE 
Company, LIMITED.—At the annual meeting of this company, held 
on the 21st ult., at the head office of the company, No. 12, King- 
street, Manchester, the chairman—Mr. R. B, Longridge—in moving 
the adoption cf the directors’ report, said that notwithstanding 
the depression of trade, the progress of the company had been 
| maintained, and he was glad to say that during the year there 
had been no explosion of any boiler insured by the company, but 
the amount paid for claims arising from the breakdown of engines 
had been excessively heavy. He stated that it would be just forty 
years next month since he first undertook to organise a system of 
periodical inspection of steam boilers under the auspices of Mr. 
Henry Houldsworth—father of Sir W. H. Houldsworth, M.P.— 
Sir W. Fairbairn, and Sir Joseph Whitworth. In those days 
boiler explosions were of frequent occurrence, but only a com- 
paratively small number cf boiler owners availed themselves of 
| the services of the boiler inspectors, and it was not until the year 
1859, when he formed the first boiler insurance company, com- 
bining insurance with inspection, that much progress was made, 
Since that time a number of similar companies had been started, 
but from one cause or another most of them had proved unsuc- 
cessfuJ, and no less than twelve of them were now extinct. He 
estimated the number of steam boilers under inspection in the 
United Kingdom at the present time to be not less than 80,000, 
and as evidence of the efficient working of the boiler insurance 
companies, he contrasted the number of explosions and loss of 
| life therefrom in the year 1859 with the same in the year 1893— 
the lest year for which the Board of Trade reports are complete. 
| For the year 1859 he had a record of fifty-one explosions, causing 
| the loss of 107 lives, whereas for the year 1893 the Board of Trade 
| have recorded only twelve explosions of land boilers, causing the 
loss of one life, and sixteen collapses of boiler flues, causing the 
| loss of five lives. It was scarcely practicable to apply a similar 
| system of inspection to kitchen boilers, but it must be evident that 
until architects and plumbers contrived some arrangement of 
| boilers and their connecting pipes different from that which was 
| usually met with at present, any efficient inspection would be 
| accompanied with a much larger expenditure of time and money 
than either landlords or tenants would care to incur. The com- 
| pany would be quits prepared to undertake such inspection for an 
| adequate remuneration, but it did not look favourably on a simple 
insurance scheme without the protection afforded by inspection. 
It was resolved to declare a dividend of 7s. 6d. per share, to add 
£2000 to the reserve fund, and carry forward the balance of £1762, 
The election of Mr. Walter Fletcher as director, and Messrs, 


was put from hard over to hard over both ways in less than 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE iron and steel works, which were peremptorily stopped 
owing to the exhaustion of stocks of fuel, caused by the inability 
of colliery owners to make deliveries owing to the waterways being 
frozen over, have this week made a general resumption. Current 
buying of iron and steel is slightly more animated, though the 
acceleration is far from being sufficient to warrant sellers raising 
their quotations. Indeed, the tendency of values appears to be in 
the opposite direction. Best qualities of foundry and cold blast 
pig metal are comparatively firm, but most of the forge qualities 
are a shade lower even than the market quotations of last week, 
This weakness is probably due to the lower quotations of agents of 
Northampton and Derbyshire makers, whose prices are 1s. cheaper 
than a fortnight ago ; whilst contrasted with the rates prevalent 
three months back, they are quite 4s. lower. Derbyshire qualities 
are, in some cases, changing hands at 37s, 6d. to 38s. 6d. per ton, 
and Northamptons 36s. 6d. to 37s, 6d., but in other quarters makers 
refuse to sell at these figures, and have this week withdrawn 
from the market at 39s. to 403. for the former and 38s, 6d, for the 
latter. Staffordshire all-mine hot-blast is 52s, 6d. to 553.; medium, 
37s. 6d. to 38s., and cinder 36s, ‘The present quotation for marked 
bars is £7 to £7 123. 6d., merchant iron £5 10s., and common bars 
£5 to £5 5s., according to maker. (Guide iron is selling at £5 5s, 
to £5 12s, 6d., the increased price over bars being accounted for 
by the greater care needed in rolling. Hoops and thin strips range 
from £5 15s. to £6; black sheets, doubles, £6 5s,, and galvanised, 
£9 10s, nominal. 

This—Thursday—afternoon a large meeting was held at Birming- 
ham of ironmasters representing various descriptions of malleable 
iron, to consider the draft scheme which has been issued 
for the formation of a gigantic Midland iron trade association for 
regulation of prices. At the time of writing the meeting was stil! 
proceeding, but it seemed unlikely that the proposal would be 
adopted, numerous firms being strongly opposed to any such idea, 
and declaring it absurd. 

The frost interfered very considerably with railway traffic in the 
Midlands, both as to passengers and goods, In this connection the 
falling off of the general traffic receipts of the chief lines are 
interesting, though the exact proportion in which this district 
shared the decline is not available, The total receipts of the 
London and North-Western Railway Company for the seven week; 
ended February 17th were:—From passenger traffic £471,200, a 
decrease of £25,900 upon the corresponding period of last year; 
goods traffic £850,700, a decrease of £25,900. 

The Great Western Railway Company's passenger receipts were 
£401,400, or a decrease of £25,700 ; and the goods £596,200, or a 
decrease of £66,400. The receipts of £274,800 from passengers 
on the Midland Railway showed a falling off of £18,900 ; and the 
receipts from goods were less than in the seven weeks of last year 
by £84,400. The total decrease on the three railways during the 
seven weeks of the frost was £272,600, At the same time the 
whole of this can scarcely be attributed to the weather. If the 
standard of comparison had been a normal one, it would probably 
have been less, but the standard of comparison was unusually higb, 
because the early part of last year was marked by u great revival 
of transit at the close of the great coal strike. However, the 
figures are as stated. As regards this particular district, during 
the last five or six weeks the London and North-Western Railway 
Company has brought from 10,000 to 12,000 tons of coal each 
week into Birmingham and the district over and above the ordi- 
nary average, owing to the freezing of the canals; and a some- 
what similar state of things may be recorded as to the Midland 
and the Great Western. 

A petition is being signed at Uttoxeter urging upon the London 
and North-Western Railway Company the desirability of construct- 
ing a railway from the vicinity of Lichfield through Abbots 
Bromley and the intervenirg district to Uttoxeter, thus traversir g 
a highly-cultivated, finely-timbered, and fairly populous country. 
A line thus formed would form a direct and convenient route to 
and from Birmingham, South Stsffordshire, and the West of 
Eogland. A connecting link between Birmingham and Manchester 
could also be obtained vid the Churnet Valley line and through 
Leek and Macclesfield, whilst by way of Ashbourne, on the com- 
pletion of the new line in progress from Buxton and Matlock, 
access would be gained to the Sheffield, Mansfield, and Notting- 
ham districts. The Ashbourne authorities, on the other band, are 
urging upon the London and North-Western Railway Company 
the pil 2 at an early date of the Matlock connection. — 

Sir Courtenay Boyle, Permanent Secretary to the Board of Trade, 
has promised to consider whether the Board of Trade can under- 
take legislation on the subject of bogus certificates in the chain 
and cable trader, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—The anticipations to which I referred last week— 
that with the break-up of the frost an increased volume of 
business might be looked forward to—have in some measure been 
realised, although not as yet to asufficient extent to represent any- 
thing like a general improvement in the condition of trade. The 
orders giving out for pig iron are still mostly restricted to small 
hand-to-mouth requirements, but here ard there a larger weight 
of business is reported to have been put through, especially in 
Lincolnshire forge iron, for which makers have been able to get 
rather better prices, in some instances representing an advance cf 
something like 6d. per ton upon recent minimum rates, 36s, 6d. net 
cash, delivered Manchester, being now the general firm quotation. 
Lincolnshire foundry qualities, however, remain unchanged at 
quoted prices of about 38s, and 38s, 6d., and Derbyshire foundry 
also remains at about 42s, 6d, to 433, net cash, delivered here. 
The position of loca] makers shows no improvement, and their 
quoted prices for foundry remain at the reduced figure of about 
41s, at the works, or 433, 6d., less 24, delivered Manchester. Out- 
cide brands are generally firm at recent quotations, although there 
is underselling going on in Middlesbrough. Delivered equal to 
Manchester, good foundry Middlesbrough is quoted 43s, 4d. to 
433, 7d., net cash ; and Scotch iron, delivered at the Lancashire 
ports, is firm at about 46s, for Eglintcn, to 463, 64. for Glengar- 
nock, net prompt cash. ; 

In the manufactured iron trade no indication of improvement 
can as yet be noted. Forges continue but indifferently supplied 
with orders, and low prices are taken both by merchants and 
makers to secure business, Quotations, however, remain at 
£5 23, 6d. to £5 5s. for Lancashire, and £5 5s, to £5 7s. 6d. for 
Steffordshire bars ; £6 15s. to £7 for Lancashire and Staffordshire 
sheets, and £5 15s. for random to £6 for special cut lengths cf 
Lancashire hoops, delivered Manchester or Liverpool. _ 

The proposed Midland Iron Trade Association is being vigorously 
pushed forward, particularly by the finished iron manufacturers in 
the Staffordshire and surrounding districts. The suggested syndi- 
cate for regulating prices of all classes of finished iron, if it can be 
formed, would represent one of the most powerful organisations of 
the kind that bas keen attempted in the English iron trade. As I 
have previously pointed out, however, it is not being at all heartily 
supported by some of the leading f ers of L hire, and 
unless they could be allowed a free hand with regard to export 
trade, it is doubtful whether they would be willing to join the 
proposed association, 

‘Lhe steel trade bas shown rather more activity and a firmer tone 
in come directions. Hematites are practically unchanged, but the 
slight advance on the east coast necessarily tends somewhat to 








Aldred, Turner, and Co, as auditors, concluded the business of the 
meeting. 
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tg so low quotations, only in exceptional cases getting below 
quite th better qualities £4 bs, to £4 7s, 6d. net cash, delivered 
here. Steel boiler plates show a continued hardening tendency, 
and generally quotations are not under £6 2s. 6d. to £6 5s., with 
steel bars ranging, according to quality, from £6 to £6 5s, per ton, 

ivered here. 

7 hear that the machine-tool makers are in many cases better off 
for orders than they have been recently, and that there are 
prospects of new work coming forward, which may improve the 
gsition generally throughout the engineering trades of this district. 
P Messrs. Hulse and Co., of Ordsal Works, Salford, for some time 
ast have been fairly busy on important orders for exceptionally 
powerful machines of special design, and as several of these are 
just completed, or are nearing completion, a few details as to their 
main features may be of interest. Oae of these special machines 
js a patent self-acting duplex break and pit lathe for the Conti- 
nent, of larga capacity, for dealing with steel and iron 
castings, such as propellers, heavy gearing, fly-wheels, rope 
pulleys, and such like. It is capable of operating on objects 
up to 12ft. or 13ft. diameter by 4ft. wide in the pit, 
oft. diameter by 7ft. wide in the break — that is, over 
the base-plate when the pit is closed — and up to 4ft. 
diameter by 10ft. long between the centres. An inlaid 
plate traversible longitudinally for opening and closing the pit is 
fitted in the base-plate, along which a slide bed of the three-girder 
type with movable headstock is adjustable. A sliding carriage 
carrying a compound rest traverses the slide bed, and is of sufficient 
length transversely for surfacing large objects admitted in the 
break. For tarning objects in the break and pit, duplex front and 
back rests are provided, mounted on short slide beds capable of 
being placed parallel or at any angle with the lathe centres. The 
fast headstock is very —— geared, having thirty changes of 
speed uniformly graduated, and carries a massive face-plate chuck 
with cast steel jaws. For turning and boving fly-wheels, gearing and 
the like, these tools may be simultaneously in operation, one on the 
boss, the other two on the periphery, and the self-actions are 
entirely self-contained, leaving all clear for getting work in and 
out. Another mavhine of special design is a patent self-acting 
duplex sliding, surfacing, and screw-cutting break and pit lathe, 
for a well-known firm in Glasgow. This machine is entirely self- 
contained, and is capable of turning fly-wheels, rope pulleys, &c., 
up to 20ft. diameter and 4ft. wide in the pit. The base-plate 
extends throughout the length of the lathe, and adjustable alon 
it is a slide-bed, carrying a duplex sliding carriage propell: 
by rotating nuts and twin fixed guide screws, and a movable 
neadstock upwards of 40in. centres. The length admitted 
between the centres with the break closed is about 20ft., 
and it is capable of sliding rolls up to 5ft. diameter of that length. 
Dsplex front and back rests are provided for dealing with objects 
in the break and pit, and these are mounted on ten grooved rest 
plates, adjustable towards and away from each other transversely. 
la the break objects up to 10ft. 6in. diameter by 11ft. long are ad- 
mitted and operated upon, the base-plate being extended to re- 
ceive the slide rests for the purpose. The fast headstock has a 
beight of centre of nearly 6ft., is very powerfully geared, and pro- 
vided with cast steel gripping jaws on the face-plate. Amongst 
other work are two complete plants for a Continental Power, one 
for the manufacture of Hotchkiss and Nordenfelt quick-firing 
guns up to six-pounders, and the other for producing steel shell for 
the same ; whilst a number of special tools are also in progress for 
electrical work. Messrs. Hulse are justcompleting for theirown works 
one of their patent broad-traverse planing machines, to plane objects 
up to 28ft. long and upwards of 6ft. wide, having two tool-boxes on 
the cross slide and one on the front upright, all having feeds 
graduating up to lin. broad for each stroke of the table ; also a 
powerful treble-geared 18in. centre sliding, surfacing, and screw- 
cutting break lathe, to admit 6ft. diameter by 3ft. wide in the 
break, and about 15ft. long below the eentres. 

An interesting discussion, which brought forward considerable 
diversity of opinion on the subject, took place at the meeting of 
the Manchester Association of Engineers last Saturday with refer- 
ence to electricity as the future motive power for mills. Mr. 
Thomas Ashbury thought the action of electricity on the cotton 
fibre was a serious question, although the sensitiveness of a 
system of electric driving was undoubtedly a point in its favour. 
Mr. Gas could not see what gain there would be in having electro- 
motors until each machine in the mill could be driven sepa- 
rately. The effect of vibration on a system of electric driving, 
and whether there would be any difficulty in wet places or 
in working amidst acid fumes in dye works, were also points 
for consideration.—Mr. Hans Renold remarked that he saw an 
objection to electric driving in cotton mills in the effect of the 
electricity on the fibre.—Mr. Saxon also thought there was certain 
to be a diffusion of energy which would injuriously affect the fibre, 
if asystem of electric driving was adopted.—Mr. Chrihugh did 
not think there would be any more injurious effect upon the fibre 
in mills were electric lighting had been adopted. — Mr. Daniel 
Adamson observed that there were several reasons why, in his 
opinion, a better output could be obtained in a textile mill if 
electricity was adopted. One advantage would be the regularity 
of speed obtained with a motor, whilst the attention required was 
practically nil. With regard to sparking, there was now a system 
used in Switzarland and America, on the poliphase principle, in 
which there were no brushes and no sparking. This system had 
been used in cotton mills with very satisfactory results. Mr. 
S.lby-Bigge, in replying upon the discussion, said electric driving 
had been very success’ ms adopted in American mills, There 
were certainly some difficulties with regard to the mule, but he 
thought that, with the high speed of the motor, and the possi- 
bilities of perfect regulation of speed, they might be able to get a 
combination in which the actual power absorbed by the mule in 
doing certain work might be reduced. There was no serious diffi- 
culty with regard to the magnetic influence on the fibre, as there 
were means for nullifying this influence. At dye printing and 
finishing works there was undoubtedly a large field for the appli- 
cation of electricity. As to working the machine in wet places, 
this caused no difficulty, as they could heat the magnet coils 
electrically, and so keep them dry, 

In the coal trade business has quieted down rather, partly 
owing to the break-up of the frost and partly to merchants not 
caring to buy largely in view of the increased charges for 
demurrage on wagons, which the railway companies are putting in 
force. Pits are again working only four to five days per week, and 
prices are unchanged, except that the better qualities of engine 
fuel are, if anything, rather dearer. At the pit mouth best Wigan 
Arley remains at 10s, 6d. to 1ls,; Pemberton 4ft. and seconds 
Arley, 98. 6d. to 103. ; common house coals, 7s. 6d, to 83.; steam 
and forge qualities, 6s. 6d. to 7s.; engine fuel, from 3s. 6d. to 4s, 
for common, to 4s, 6d. and 5s, to 53, 3d. for better qualities at the 
pit mouth. For shipment prices remain steady at 8s, to 8s. 6d. for 
steam coal delivered at the Lancashire ports. 

Barrow.—The hematite trade is in a still worse position this 
week, Sales have fallen off considerably, as well on prompt as on 
forward account, Makers are only doing a = small business, 
and have only a small number of orders in hand, Although the 
temporary damping down of five furnaces at Askam and Millom 
has reduced the output of pig iron fully 3000 tons a week, it is 
significant that with only twenty-three furnaces still in blast in 
the district, stocks continue to increase, this week’s increase 
representing 1500 tons. 

Stocks have now accumulated to the extent of 187,247 tons, and 
are 16,769 tons more than at the beginning of the year. Makers 
quote 43s, 6d. to 44s. 6d. for ple. of mer iron Nos. 1, 2, 
and 3, f.o.b., usual West Coast ports, and warrants are a trifle 
firmer at 42s, 64d., net cash sellers, and 42s, 74d. buyers. 

Iron ore is in very quiet demand. Indeed, less raw material is 
being sold at present than for some time past. Prices are easy 
at. 8s, 6d. to 10s. per ton, net at mines, for ordinary sorts. Some 
West Cumberland makers, it is reported, are getting in cheap sup- 
plies of Spanish ore as freights and prices are low, 





Steel makers are doing a very quiet trade, and there are not 
many orders offering for any of the heavy classes of goods which 
are produced here. Rails are especially quiet, and very little is 
doing in plates. The trade is practically nil in blooms, billets, 
slabs, and wire rods, A fair inquiry is maintained for heavy steel 
castings. 

Shipbuilders and engineers are busy in all departments, and it is 
probable they will remain so for some time on the orders in hand, 
but new work is being sought for, and if obtained will immediately 
find employment for some of the initiatory departments, whose 
work is now well forward on the orders in hand. 

The strike of ironworkers at Askam and Millom is still maintained. 
Masters and men cannot agree on the terms of a reduction in 
wages. At Barrow, notice has been given to the iron and steel 
workers of a reduction ranging from 5 per cent. to 74 per cent. 
The men object to thison the ground that wages are already very 
low, and they have lately been on short time, They propose, how- 
ever, to submit their case to arbitration, and have made overtures 
to the Duke of Devonshire, the chairman of the Barrow Com- 
pany, with a view to settling the dispute in this way. It is 
probable, after the very pronounced views the Duke recently made 
on the efficacy of arbitration, that a strike will be evaded by this 
means. 

Shipments show a very appreciable falling-off. The exports of 
pig iron from West Coast ports during the week were only 994 tons, 
and of steel 11,232 tons, compared with 16,605 tons of pig iron, and 
18,592 tons of steel in the corresponding week of last year, a 
decrease of 15,611 tons of pig iron, and of 7367 tonsof steel. The 
exports of pig iron this year to date represent 35,312 tons, and of 
steel 50,927 tons, compared with 57,207 tons of pig iron, and 52,419 
tons of steel in the corresponding period of last year, a decrease of 
21,895 tons of pig iron and 1492 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the house coal trade the report this week is rather more 
encouraging. Although the frost has been slowly breakii ups 
its long continuance told upon stocks, and as these were ually 
reduced, the merchants made heavy calls upon the collieries, 
causing several of them to work an extra day per week. In one 
quarter where inquiry was made the men were on fall time, but 
it was not expected that this would be maintained if the present 
milder weather continued. At the same time it is pleasant to 
notice an improvement, due partly, it ought to be stated, to the 
temporary stoppage of seaborne supplies during the wild weather 
off the eastern coast. While the tonnage sent to London and the 
South has considerably increased, better qualities of house coal 
have been in brisker demand in the provincial markets. Silkstone 
is quoted at 8s, 9d. to 9s, 6d. for best qualities, and 8s, 6d. to 9a. 
per ton for Flockton coal. A large quantity of house fuel is raised 
from the thin seam pite. These have been working fairly well, 
and bave no difficulty in obtaining 83. per ton for their house coal. 
Although the demand in the local markets has been unusually 
active, it has not been great enough to secure an advance in prices, 
owing to the k o petition. In steam coal there is rather 
less doing, and it begins to be clear that if a larger trade is to follow, 
it will, as a rule, be done at a very small profit, if any. The big coal- 
owners, who have been leftout of the locomotive contracts, are feeling 
the depression most acutely. Only a moderate tonnage is being sent 
to Hall and Grimsby from South Yorkshire and Darbyshire. This, 
of course, is largely owing to the Baltic ports continuing closed, 
while those in Sweden and Norway also remain ice-bound. All the 
Swedish State contracts are now complete, and a fair amount, 
rather more than usual, has come into the Yorkshire district. 
Freights for coal from the Humber ports remain disappointingly 
low. It is reported that a contract for 400 tons of coal has been 
settled from Hull to Elsingbarge at 4s. per ton, or scarcely quite 
half what it costs to send coal from the South Yorkshire district 
by rail. Quotations for steam coal run, in the best qualities, from 
6s. 9d. to 7s.; lower grades as low as 6s. 6d. per ton. (Gas coal, 
owing to the severe weather, has been in improved demand, and 
values are rather higher. Business is mainly on contract account, 
and where supplies have to be sought in the open market a better 
price is obtained. The gas companies are looking for lower rates. 
At precent prices rule from 63. 6d. to 8s. 6d., according to the con- 
ditions of delivery. Manufacturing fuel is in abundant supply, 
with a quiet demand. Riddled slack in highest qualities commands 
from 5s, 2d. to 53, 6d. per ton, secondary sorts 3s, 6d. to 43, 61., 
pit slack 2s. 9d., smudge and small coal from ls. 6d. a ton 
upwards, The coke trade is not quite so animated as it was. 
The output continues large, a good tonnage being sent to Derby- 
shire, North Lincolnshire, and other parts, prices ranging from 
83. 9d. to 11s, per ton in quantities, In some quarters stocks are 
observed to be accumulating. 

The depression in the iron trade becomes deeper. Productionso 
far outstrips demand that there is every prospect of a severe 
struggle, which will weed out many of the weaker firms before 
business settles down. As a leading authority put it this week, 
“there are too many of us, and some of us must go to the wall.” 
Lincolnshire forge iron has — from 383. to 363, a figure 
low enough to tempt even speculative business, but it does not 
do so. West Coast hematites remain at 5ls., and East Coast 
hematites at 493. per ton, delivered at Sheffield. These quotations 
are only a trifle higher than they were several years ago, when 
miners’ wages were 30 per cent. less. It is impossible to produce 
at a profit at we | lower price, and it is questionable if many iron- 
masters are making any money even at these quotations, The 
unsatisfactory values are due to two causes, the absence of 
remunerative trade, and consequently excessive competition for 
what there is. A similar remark applies to steel. Bessemer 
billets of special carbon are quoted at £5 7s, 6d., yet even at 
this moderate figure buyers hold their hands. Bar iron at manu- 
facturers’ works realises from £5to £5 5s, More animated business 
is reported in wire, chiefly in the higher qualities required for 
musical instruments and other exceptional purposes. It is stated 
that wire of the commoner kinds is also in better request. Common 
wire rods make £5 5s. per ton; rope rods and high carbon rods 
£8 8s, Railway material is being ordered in a haphazard fashion, 
the merchandise traffic being so very light that companies will not 
place orders for rolling stock or permanent way with the present 
outlook. In armour-plates there is full employment, with every 
re oy of its being maintained. A few orders for guns and pro- 
jectiles have also been placed with our local firms, 

In the lighter industries there is a considerable improvement 
in the file trade. While the demand for machine-cut files 
continues heavy, the adoption of machinery has been so general that 
even an abnormal call could easily be overtaken. At the same 
time there are fewer hand cutters out of work than is usual at 
this time of the year. The season for agricultural tools, garden- 
ing tools, and horticultural appliances is now on, and a very good 
business is reported. Very little is doing in stove grates, but the 
manufacturers report that both in Sheffield and Rotherham there 
is an increasing call for the productions which display distinct 
artistic taste. Silversmiths, particularly those in a large way, are 
doing a good metropolitan trade, with the prospect of an improved 
spring business. In cutlery, reports are rather conflicting, the 
re 5 demand at present being for table cutlery. Messrs. 
Joseph Rodgers and Sons have just held their twenty-fourth annual 
meeting, when, in spite of the unsettled state of trade during 1894, 
the directors presented a satisfactory report and balance-sheet, 
and the usual dividends of 12} per cent. on the ordinary shares 
and 44 per cent, on the preference shares were declared. 

At the Whitwood Collieries, near Normanton, the property of 
Messrs. Henry Briggs and Co., a cage accident occurred on Mon- 
day. Two cages came into collision in the centre of the shaft, 
with the result that 400 miners were temporarily bee, payer A 
carpenter, engaged in the pit at the time, was struck by a splinter 
and thrown to the bottom, where he was instantly killed, The 








work of rescuing the miners was at once proceeded with, and by 
six o'clock on Tuesday morning all the men were brought safely to 
the surface. They were supplied with food during the night, 
while rescuing operations were being carried on. The body of 
the carpenter, which was found unmutilated, was also recovered. 

Oae hundred and fifty students of the h 1 and electrical 
engineering classes conducted atthe Central Schools, Sheffield, paida 
visit to the Sheffield Electric Lighting S:ation the otherday. After 
being received by Mr. Lucas, the pupils were divided into batches, 
and then shown over the various parts of the station. There was 
pointed out to them the whole of the generating plant in a 
systematic manner, starting from the smaller engines and exciters 
to the larger alternating machines of Morday, the details of which 
could be clearly seen in the case of one of the machines that was 
opened out. They had next explained to them the various 
arrangements for synchronising: then the recording rooms and 
distributing circuits were shown, and afterwards their attention 
was directed to the new machine of the Ferranti type. The 
arrangements of the engines and valve gears was found exceed- 
ingly interesting, and was the subject of much conversation among 
the students. Mr. Sharp then took the batches in hand and 
showed them the details of the steam generating plant and the 
mechanical stokers and boiler arrangements, which were carefully 
explained to the students. The pupils were also accompanied by 
Mr. C. L. Ezlair-Heatb, lecturer on mechanical and electrical 
engineering under the Sheffield School Board. A hearty vote of 
thanks was accorded to Mr. Lucas and Mr. Heath for their efforts, 
and to Mr. Johnson, the chief engineer, for his kindness in allow- 
ing the visit to be paid. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE improvement in trade in this district is not readily dis- 
cerned ; but business is no worse than it has been at any time 
during the last month, and the general opinion appears to be that 
it is much more likely to grow better than otherwise, because we 
have passed through what is usually the slackest period of the 
year, and have the navigation season close at hand. The business 
of the last four weeks has been far from equal to that of an average 
February ; but allowances must be made for the unprecedentedly 
severe weather, which more than anything has been the cause of 
the curtailment of deliveries. In February generally the exports 
to the Continent become fairly brisk, for merchants and customers 
want to replenish stocks before the higher prices rule, which are 
often asked in March. This year the ports have been quite 
icebound in Northern Europe, and further South than has 
been known for many years, and iron which in the ordinary 
course would have been sent away has had to remain in the hands 
of the maker, so much so that, though the make of pig iron will 
have been somewhat reduced during February, it is calculated 
that the stock of Cleveland pig iron will have been increased 
during February to the extent of 30,000 tons, which will make 
cver 70,000 tons increase since the year commenced, something 
like 25 per cent. of the production going into stock. The output 
will have been reduced in February, not by the blowing out cf 
apy furnaces, but by the smaller make, due to short supplies of 
materials, Makers in this district are not likely, now that they 
have got through the winter and have the brisker period of the 
year before them, to blow out any more furnaces, as they believe 
they have seen the worst in prices, and the loss would be greater 
if they ——— than if they carried on, especially with those firms 
who have their own ironstone mines and collieries, which would 
have to be stopped if the furnaces were out. They leave the 
blowing out of furnaces apparently to districts which are not so 
well able to compete. 

In the north-west several furnaces have been blown out, and 
others are stopped at Millom and Askam through strikers. This 
has somewhat relieved the hematite iron market, which has 
been suffering greatly on account of over-production. The 
decrease of competition has enabled makers ia jthis [district to 
advance their prices 34. per ton, and people who last week were 
selling mixed numbers of East Cosst hematite pig at 41s. 6d. 
would not this week do business at less than 41s, 94. for prompt 
f.o.b, delivery, with 42s, for delivery over Marchand April. Their 
iron is cheaper than West Coast iron, and competes very success- 
fully with it on the Continent. Italy is turning out a good 
market for East Coast hematites; a considerable quantity has 
been sent this week, and several good orders are booked for early 
shipment to the same quarter. Spanish ore is now very cheap, and 
has been —— by makers in this district at lls. 104d. per ton, 
delivered at Tees wharves, as low a price as has ever been known, 
and the cost of the ore to the East Coast firms will not exceed that 
of the Camberiand ore to West Coast firms. The latter have one 
disadvantage—they have the eight hours’ system at their works, 
and there can be no doubt that the cost of producing pig iron 
where this isin force is higher than where the twelve-hour shifts 
are the ruie, other things being equal. The experience of the 
West Coast firms, and the not altogether satisfactory reports that 
are given respecting the working of the system at the chief 
establishment in this district where it has been adopted, disincline 
the other workers from granting the concession, and the threats 
of the men to strike work are not likely to make them more ready 
to do so, when stocks are large and profits almost a minus quan- 
tity, if not fully so. 

The prices of Cleveland pig iron are somewhat stiffer, and 
though 34s. 6d. will still be accepted for prompt f.o.b. deliveries of 
No. 3, nothing less than 34s. 9d. will be accepted for March-April 
delivery, and most firms quote 35s. Thereis a considerable inquiry 
on continental account, but the business resulting does not amount 
to much, because makers hold out for a premium for forward deli- 
veries. If they would accept 34s. 6d. for deliveries of No. 3 to 
be made over the next four months there would have been no lack 
of orders this week, but producers did not see their way to commit 
themselves, especially when most of them will not take that 
even for prompt delivery. Cleveland warrants have been 
about 34s, 5d. cash this week. Prices of the lower qualities of Cleve- 
land pig are stronger, as the supply is not so plentiful, makers 
having made great efforts to reduce the production of these 
qualities when it was found that they were becoming a ‘‘ drug 
upon the market,” and that there was a considerable loss sustained 
in the manufacture. No. 4 Cleveland foundry pig is now at 33s. 9d., 
and grey forge at 333. 3d., which is 3d. better than last week’s 
rate. e stock of Cleveland pig iron in Connal’s warrant stores 
on Wednesday night was 104,200 tons, or 5358 tons increase for 
the month, The shipments of pig iron from the Tees during 
February to 27th was 43,755 tons, against 35,559 tons in January, 
and 67,648 tons in February, 1894, to 27th. 

A better demand for steel rails is reported, and prospects are 
more encouraging. Shipments of railway material are proceeding 
more briskly from the district, especially to India, and several 
large steamers are now loading in the Tees for that part of the 
world. The rail mills are working better. Messrs, Bolckow, 
Vaughan, and Co., who are the leading railmakers in the North of 
England, will pay a dividend for 1894 on the ordinary shares of 
24 per cent., carrying forward £14,600, and adding £21,900 to the 
reserve fund. The present price at works for heavy steel rails is 
£3 12s, 6d. net. The plate trade is rather unsatisfactory, and 
some of the mills are only running half-time. 

Very few orders for new vessels are now forthcoming, and sbip- 
builders in consequence are not large buyers of plates and angles. 
In February not a single vessel was launched at any of the Wear 
shipyards, a circumstance which is said to be unprecedented, but 
the bad weather has contributed more to that result than the bad 
trade, for work was practically suspended at the yards for the 
greater part of the month. Freights are very unsatisfactory, and 
the majority of owners of steamers complain of the lack of profits 
in running them. . Thus the outlook is not good either for ship- 
building or marine engineering. Iron ship-plates are sold at £4 lds., 
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and steel ship-plates at £4 12s. 64,., boiler-plates being about 
£1 per ton higher in each case, and all are less 24 per cent. and 
f.o.t. The Consett Iron Company, the leading plate makers in the 
district, has given notice to its steel smelters of a 10 per cent. 
reduction in their wages, to take effect from the end of next week. 
The steel millmen have their wages regulated by sliding scale, 
Common iron bars are obtainable at £415s,, less 24 per cent. f.o.t., 
but manufacturers find trade very dull, and competition with 
other districts is keen. 

Engineers and ironfounders are, as a rule, badly employed, and 
a considerable number of hands have been paid off since Christmas. 
Chair foanders have never experienced so slack a time, and it can 
well be believed that profits are hardly realisable when they have 
to pay between 33s. and 34s. for their pigiron, and can only secure 
£2 10s. for their chairs. Mr. J. Pease Fry, partner in the firm of 
Crosthwaite and Co., ironfounders, Thornaby, and son of Sir Theo- 
dore Fry, Bart., M.P., Rise Carr Ironworks, Darlington, is chosen 
as the Liberal candidate for Stockton. The directors of Smith’s 
Dock Company report a profit of £8394 6s, 1d. during 1894, and 
10 per cent. will be paid to the holders of the ordinary shares. 
The directors are constructing a second pontoon dock and new 
engineering shops. They state that the engineering works acquired 
by the company in Tyne Dock are proving of benefit, and will 
greatly facilitate carrying on the work during the building of the 
new shops at North Shields. 

The inhabitants of Upper Swaledale are agitating for a line of 
railway from Richmond, and a deputation has been appointed to 
wait upon the directors of the North-Eastern Railway Company to 
urge upon them to construct the proposed line. All the parishes 
from Richmond to Muker and Arkengarthdale are to be repre- 
sented on the deputation. 

Tae collieries in Northumberland and Darham still work very 
badly, and there are more miners out of work than has bsen the 
cxse since 1892. The depressed condition of trade is exemplified 
in the shipments of coal, which from Tyne Dock last week cnly 
reached 85,378 tons, as compared with 107,464 tons in the corre- 
sponding week of last year, a decrease cf 22,086 tons, while from 
Blyth the quantity was 28,723 tons, against 51,291 tonsa year ugo, 
decreas> 22 568 tons. From Sunderland 82,145 tons of coal were 
shipped. Prices are weak generally ; best Northumberland steam 
coal is 83. 94. per ton f.o.b, Durham gas coal is 7s. 3d. per tun. 

Tae Durham and Northumberland Coal Sales Association, at a 
meeting at Newcastle, expressed the opinion that the organisation 
had been cf great advantage, ard they want each member to 
agree to continue his membership for another year, viz., till June 
30h, 1896. The syndicate have found it necessary, owing to the 
increased competition of outside frms who are underselling them, 
to reduce the official prices 3d. per ton. A large contract for gas 
coal for Gothenburg has been placed with a firm connected with 
the combination at 103s, 34. c.if, a figure which will hardly leave 
the combination price, if the probable freight be taken off. 

The employer and operative members of the Durham Coal Trade 
Conciliation Board, baving failed to agree upon an umpire, on 
Taesday appealed to the President of the Board of Trade to make 
the appointment, as arranged by the rules. The matter is now 
left in his hands, 

Coke is rather cheaper, owing to there being some surplus coke 
on offer, by reason of the stoppages on the West Coast, and sales 
have been made at 12s, per ton, delivered at Middlesbrough 
furnaces promptly, but the contract price is still 3d. above that, 
the makers’ combination refusing to take less, preferring instead to 
reduce their production, and a considerable number of ovens have 
already been stopped. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been very quiet this week. Scotch 
warrants sold in small quantities about the same prices as last 
week ; that is to say, on the basis of 41s. 4d. to 41s. 5d. cash. The 
demand for Cleveland warrants is extremely poor, these being 
worth about 34s. 34d. The market for hematite iron has also been 
nominal, Cumberland warrants being quoted 42s, 5d., and Middles- 
brough 41s. 5d. per ton. No speculative interest whatever is at 
present manifested in the warrant market, 

Several changes have occurred in the disposition of the blast 
furnaces, but the total number remains the same. There are 43 
making ordinary iron, 26 hematite, and 4 basic—total 73—com- 
pared with 60 this time last year. 

The easier tendency formerly noted in makers’ special brands 
has continued, and prices are again 6d. per ton lower. G.M.B., 
f.o.b, at Glasgow, No. 1, is quoted 42s. 6d. per ton; No, 3, 41s.; 
Monkland, No. 1, 43s. 6d.; No. 3, 41s. ; Carnbroe, No, 1, 
45s. 6d.; No. 3, 42s. 6d.; Clyde, No. 1, 48s. 6d.; No. 3, 
45s. 6d.; Gartsherrie and Summerlee, No, 1, 50s. 6d.; No. 3, 46:.: 
Calder, No. 1, 50s. 6d.; No. 3, 46s. 6d.; Coltness, No. 1, 53s. 6d.; 
No, 3, 50s.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 44s. ; 
Eglinton, No. 1, 46s.; No. 3, 44s.; Dalmellington, No. 1, 45s. 6d.; 
No, 3, 43s. 6d.; Shotts at Leith, No. 1, 52s. 6d.; No. 3, 50s,; 
Carron at Grangemouth, No. 1, 54s. ; No. 3, 49s. 

The export trade in pig iron is on a limited scale. At the 
opening of the year the shipments were fairly good, but latterly 
they fell away to a serious extent, no doubt owing partly to the 
very severe weather. A slight improvement in the inquiry appears 
to felt in some quarters, but this must become very much 
more pronounced before any great feeling of confidence is esta- 
blished in the market. It appears that consumers at home have 
in the last few weeks been taking a little more Scotch iron, in 

reference apparently to the Cleveland brands ; but this can only 
5 for the better class of work. Taking into account all the draw- 
backs occasioned by the closing of the canal navigation, the differ- 
ence between the price of Cleveland and Scotch common brands is 
such as to offer much inducement for the consumption of the 
latter. The steelmakers are using increasing quantities of Scotch- 
made hematite pig, which they are obtaining at moderate prices. 
The competition in hematite is still keen, and the report about 
curtailing the production has so far had little effect on the market, 
The import trade in hematite ore from Spain to the Clyde is 
gradually extending, but it had for a considerable time been of 
small proportions, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3254 tons, compared with 3918 in the corresponding 
week of last year, and of the total there was shipped to India 
185 tons, United States 146, Belgium 100, Italy 95, France and 
South America 80 each, Germany 20, and Australia 30; the coast- 
wise shipments being 2499, against 4205 in the same week of 1894, 

The manufactured iron and steel trade exhibits scarcely any new 
feature of interest. Business in finished iron is quiet, opening out 
very slowly even in the home branch, while the foreign inquiry is 
still unsatisfactory. The steel makers have fair orders on their 
books, and they make constant additions in the shape of material 
for shipbuilding, the demand for which is very well maintained, 
notwithstanding the slackness of trade in other directions. The 
question of a reduction of wages in the steel trade is still unsettled, 
but no serious dispute is anticipated. 

One or two additional orders have been obtained by the locomo- 
tive builders. 

Tronfound dull, 
department. 

‘The coal trade shows hardly any improvement. The past week’s 
coal shipments from the Scottish ports amounted to 94,526 tons, 
compared with 94,397 in the preceding week, and 137,493 in the 
corresponding week of last year. The total shipments for the year 
to date show a decrease of 272,570 tons. It is reported that the 
contracts for the supply of the Danish State Railways have gone 
to Wales. This season Scotland has fared poorly, having secured 
only, as far as can be ascertained, about 15,000 tons of the Swedish 
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their supplies. This will help business somewhat in cannel and 
splint coals, The market generally is slack and prices do not differ 
materially from those last quoted, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

MARCH promises to be a busy month, for I hear on every hand 
that railways and others are securing large stocks of coal, in 
readiness for a possible stoppage of collieries, Several important 
meetings have been held of late, and on Saturday last the dis- 
cussion was ended somewhat abruptly. The colliers—through their 
representatives—ask for a higher standard, a minimum, and the 
ba yee of an umpire. 

t the meeting held in Cardiff on Saturday, ‘‘Mabon” was 
—unfortunately—absent, and instead D. Morgan was the chief 
representative and spokesman on the workmen’s side. Morgan 
has not the moderation and conciliatory manner of Mabon, who is 
a thorough advocate for the men, but has tact, and is open to 
common-sense views, Sir W. T. Lewis, as usual, represented the 
employers. At present the scale is 8} per cent. on the ehilling ; 
this the men want changed to 10 per cent. Employers, on the 
other hand, think that a reduction to 74 is quite warranted by the 
state of trade. 

So matters remain for the present. It is hoped that Mabon will 
be in his place at the next meeting, and that a satisfactory arrange- 
ment will be made. To the individual the difference in the per- 
centage is very slight, but to the whole of South Wales a rupture 
will be very disastrous. On the side of the colliery owners it is 
evident that a concession of 10 per cent. will never be conceded ; 
and as for a minimum, that too seems impracticable. 

Daring the contention it has been elicited that the cheapest coal 
in the world is that of the United States. The average value of 
coal at the pit mouth in England is 6s. 94d., in Germany 63, 9d., 
Belgium, 7s. 5jd., France 93. 114d., Spain 63, 9d., Italy 53, 9d., 
Austria 5s. 9d., Hungary 83. 2d., United States 5s. 4d. 

As can readily be imagined, the sliding scale is regarded 
generally as the fairest in principle ever adopted, and great hopes 
are entertained that it will not be abandoned. 

The coal market is becoming more active, and prices have an 
upward tendency. Prompt or at all events early shipment is 
demanded freely. Midweek prices at Cardiff were as follows :— 
Best steam coal, 103. 3d to 10s. 64.; seconds, 10s.; dry, 93, 3d. to 
93. 6d.; best Monmouthshire, 93. 3d. to 9s, 6d.; seconds, 8s, 91. 
to 93.; best small, 53, to 5s, 6d.; dry small, 4s. to 4s. 3d. For 
some little time house coal bas been on the improving grade as 
regards quantity, and prices are fairly maintained. The latest 
quotations are :—Best households, 10s. 9d. to 11s.; No, 3 Rhondda, 
103. 31. to 103. 6d ; brush, 83, 6d.; small, 6s. 3d. to 6s, 6d.; No, 2 
Rhondda, 83s. 6d. to 8: 9d.; through, 6s. 6d. to 7s.; small, 
43, 3d. to 4s, 6d. Patent fuel, Cardiff, is at 103. 34. to 10s. 91, 
according to brand ; Swansea, 10s. to 10s. 6d. 

The attention of the coal world has been directed of late towards 
Dinas Main Colliery, where for more than twelve months sinking 
to the lower measures has been carried on by Mr. Christmas Evans 
with a rare degree of energy and skill, and, as might be anticipa‘ed, 
a large expenditure. Last week a section, identical it is thought 
with the fine 6ft. of the Clydach Vale, was struck, and there is 
every probability that a large area of the best coals has been won 
that will place the Dinas Main amongst the leading collieries of 
Wales, and transform a wild district of bleak hills into a town- 
ship like Mountain Ash. The coal was won at the depth of 480 
yards, and practical men will understand the condition of things 
when I state that the 2ft. 9in- proved well, showing 2ft. 4in. of 
good coal, all implying that the 9ft. will be struck shortly, 

I regret to announce the death of Lord Aberdare, who had a 
great deal to do in presiding over the imperial rules and regula- 
tions affecting coal working. In this he was fortunate to get the 
aid of the practical wisdom of Sir W. T. Lewis and Sir Geo. Elliot, 
and the result has been a great immunity from accident, and the 
better health and comfort of colliers. Lord Aberdare was in his 
81st year. He was the son of Mr. Bruce Pryce, of the Dyffryn, 
a fine coal estate near Aberdare, and notable as the scene of Mr. 
Nixon’s best successes in colliery operations, 

Pitwood Cardiff remains low, 13s, 3d.; best coke only in moderate 
demand, and prices are unaltered. 

The contract for the supply of 100,000 tons of Welsh coal for the 
Brazilian Government has been taken by Messrs. Lage, coal 
exporters, of Rio de Janeiro, who have selected that of the Powell 
Daffryn collieries. It is understood that the price accepted is about 
24s. per ton. This would leave 10s, the cost f.o.b., taking average 
rates at present. 

Both Newport and Swansea indicate an improved coal trade, 
At the latter port tonnage to the extent of 10,000 tons came in this 
week to load for San Francisco. The change in the iron and steel 
trades since my last report is very slight. A fair amount of steel 
bar trade continues to done, and on several occasions of late 
numerous bar wagons have gone from the Merthyr district, princi- 
pally to the west from Cyfarthfa and Dowlais. The rail trade 
there, and in every quarter in fact, is lifeless. Swansea imported 
498 tons pig iron, and 278 tons steel bars last week. In tin- 
plates make and shipment are rapidly assimilating. Last week 
70,029 boxes were shipped, and 70,134 received from works, 
Present stock, 247,667 snd 

On ’Change, Swansea, the iron and steel situation is regarded 
as bad, and tin-plate with a poor look out. The pig iron market, 
whick has been showing a downward tendency, is looking a little 
better, and iron ore stronger. Quotations were as follows, mid- 
week :—Glasgow pig, 41s. 4d.; Middlesbrough No. 3, 34s, 34d.; 
hematite, 41s. 5d.; Welsh bars, from £45; sheet iron and steel, £6 
to £6 53,; steel rails, heavy sections, £3 15s, to £3 17s, 6d.; light 
sections, £4 53. to £5, Bessemer steel: Tin-plate bars, £3 15s, to 
£3 17s, 6d. Siemens, £3 183. to £4. Tin-plate makers’ quota- 
tions: Bessemer steel cokes, 93. 6d. to 9a. 9d.; Siemens, 93. 9d. to 
10s.; ternes, per double box, 28 by 20, 18s. to 223. 6d.; best char- 
coal, 103, 6d. to 123, 6d., 6d. to 1s, per box less than primes. 

The present situation of the tin-plate trade may be briefly 
summarised. Sir John Jones Jenkins, who is of all men well 
versed in the trade, having worked up in most of its details from 
the ranks, called a meeting of tin-plate manufacturers together on 
Saturday, at Swansea, to discuss the condition of things, with a 
view to the adoption of concerted measures for relief. There were 
sixteen employers present, Sir John, who presided, explained his 
object in calling them together. There was a general feeling that 
something should be done, and the opinion of some representatives 
was, that it should take the form of a restriction of make. A 
discussion followed, and in reference to the idea that a third 
of the works should remain idie for a time, it was pointed out that 
already a third were idle, and that without affecting the trade. 
A deputation of the men, twelve in number, then came in, and 
the general question as to what should be done was entered into. 
Sir John’s idea of a restriction of make and a decrease of boy 
labour was discussed, and eventually an adjournment was agreed 
to without coming to a decision. Probably by the end of the 
week something definite will be arranged. 

One of the points discussed in the district is to lay by a third 
idle, and advance prices to 11s, per box ; but it is strongly advo- 
ee on the other hand, that this would play into the American 
hands, 

At Pontardulais this week the boys struck because they are 
stopped on Saturdays, which is a short turn, and required to do 
their work in five days. 

Another meeting of sliding scale representatives has been held, 
and the stand taken by employers is, if possible, firmer. A reversion 
to the 74 per cent. standard is strongly advocated. ‘‘ That scale,” 
it was urged, ‘‘was maintained from 1882 to 1889, and yielded 





floated. Capital, £150,000. Di - 
aim irectors, Messrs, Cory, Radcliffe, 








NOTES FROM GERMANY, 
(From our own Correspondent, 

In this country the activity on the iron market remains limited 
as before. No improvement in any direction has hitherto been 
noticeable, and a general deprersion prevails among makers and 
consumers. 

On the Silesian iron market next to no business has been done 
upon the week. Stocks have been increasing both in raw and in 
finished iron, although production was limited very considerab| 
of late. The steel works complain of being in extremely ous 
employment, and at the engineering and construction shops the 
smallest amount of work only is done, 

The state of the Austro-Hungarian iron business has remained 
totally unaltered since last week. Few transactions only are 
reported on the pig iron market, as the large orders which werg 
expected to be given out in the new year have not yet been placed : 
the reserved tone in many instances has even increased, partly no 
doubt, on account of the unfavourable weather, which prevents a 
more lively inquiry from being experienced—especially in the build. 
ing line, where for the present next to no orders are being received 
Official quotations on the Vienna market are the same as before, 

Theiron and steel trade in France continues rather limited, but 
a pretty regular employment has been maintained up to date at 
most of the works, and as there are slight symptoms of an improve. 
ment to be perceived here and there, both makers and dealers 
show a fair confidence in the future. Merchant bars are quoted 
145f. p.t.; girders, 155f. p.t. Output of coal in the districts Pas 
de Calais and Nord is estimated, for the first-named district, on 
10,631,542 t. for 1894, against 8,975,619 t. for 1893, and 9,835,645 t, 
for 1892; in the district du Nord output was 5,006,415 t., against 
4,742,702 t. in 1893, and 4,653,122 t. in 1892. 

A weak business is done on the Belgian iron market, the mills 
and shops being, in a number of cases, compelled to work only 

rt of the week, as existing orders are not sufficient to secure 
ull and regular employment. ‘There is, however, more work 
expected to be given out before long, and so the tone of the iron 
market is not so despendent as might be expected.  (fficial 
quotations are: For Luxemburg forge pig, 48f. p.t.; mixed lots, 
46%. to 47f. pt. Merchant bars, No, 1, 1108. p.t. f.0.b. Antwerp, 
No. 2, 115f.; No. 3, 120f. p.t. Bars, free Belgian station, are 
quoted 112 50f. for No. 1; 117°50f. for No. 2; and 122 50f. to 125f, 
p.t. for No. 3, Girders, f.o.b, Antwerp, cost 107°50f. p.t.; iron 
plates for export, 125f. for No. 2, and 145f. p.t. for No. 3, Steel 
plates, free Belgian station, 140f. p.t.; steel rails, 95f. p.t. 

Oa the iron market of Rheinland-Westphalia the outlook 
generally continues very unfavourable, and the tendency is rather 
downward, as the majority of the works have to make large 
sacrifices to obtain orders and secure a limitedemployment. Con- 
sumers are less than ever inclined to purchase except what is 
absolutely necessary, and anything like a regular business is, 
therefore, quite out of the question. In the pig iron trade only 
some sorts, spiegeleisen and forge pig for instance, are rather well 
inquired for, and prices have been quite firmly maintained, at 
least for spiegeleisen. On the whole, however, a very poor busi- 
ness only is transacted in crude iron, and stocks are rapidly in- 
creasing. On the malleable iron market the situation continues the 
reverse from satisfactory; only tiny lots are given out, and 
attempts are no longer made to raise quotations, as the works find 
it extremely difficult to maintain even the lowest prices. The bar 
trade never was in a more hopeless condition than at the present 
moment ; in girders there is likewise only a very limited demand 
experienced, as the building and engineering department remains 
exceeding dull, At the hoop mills orders are coming in just suffi- 
ciently to secure a tolerably regular activity ; but, of course, 
makers have to make large concessions in almost every instance, 
The plate mills are, on the whole, scantily provided with orders, 
while for sheets a fair inquiry is reported ; but for both articles 
very low prices are paid, which often cause a loss instead of a 
profit. ire and wire nails are in slow demand, and so are rivets, 
A want of orders is very keenly felt at the foundries and the 
machine factories, while the locomotive shops are comparatively 
well employed. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for January, 1895, 489,575 t. of which 153,950 t. were 
forge pig and spiegeleisen, 33,166 t., Bessemer, 226,649 t. basic, and 
75,810 t. foundry pig. Output in January, 1894, amounted to 
426,418 t.; in December, 1894, it was 498,233 t. 

Production of the German blast-furnace works is statistically 
shown to have been, for 1894 :— 











Forge and ; is Foundry 
en Bessemer. Basic. pig. 
January .. e- 182,357 .. 80,986 .. 199,852 .. 68,723 
February... 127,499 81,189 184,856 .. 59,880 
March 125,056 30,249 62 .. 70,153 
April ° 134,514 82,690 = 67,508 
May e- 143,181 44,017 «- 68,639 
June 127,480 54,049 75,970 
July .. 145,132 41,726 80,753 
August .. 133,266 37,023 79,456 
September 130,270 37,841 88,714 
October .. 133,035 82 508 84,210 
November 130,830 $2,191 241,080 77,835 
December 146,217 38,145 289,289 74.632 
1,608,760 .. 442,614 .. 2,621,525 .. 886,423 


Total output in pig iron for 1894 was accordingly 5,559,322 t., 
against 4,953,148 t. for the year 1893, 


The twenty-three blast-furnace works of Luxemburg yielded :— 


I Forge pig. Foundry pig. Basic. 
t. t. t. 

1889 .. 198,033 84,582 279,118 
1890... 191,056 67,790 300,066 
1891 .. 124,283 . 99,683 321,078 
1892 .. 118,222 e- 123,683 344,986 
1893 .. 122,679 87,367 348,242 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 20th. 


Despite the excess of exports to Great Britain in January of 
nearly 14 million dollars, gold exports exceeded 25 million dollars. 
Public sentiment will put a stop to any further sale of gold 
bonds, and the Administration will be obliged to find some 
other way out of the trouble, The Senate will urge the free 
coinage of silver, and the House will evade the point. Manu- 
facturing activity is greater than a week ago, owing to a rise 1n 
temperature, General business is on the eve of a moderate im- 
provement, The iron and steel makers are keeping the market 
abundantly supplied with material, and prices are steady. As 
spring wee railroad managers, boat, ship, and electric road 
builders, as well as machinery makers, will place good-sized orders 
for supplies for construction requirements. il orders for 
January were 150,000 tons. Price at mills, 22dols, There is a 
general holding-back on the part of those who have the prosecution 
of new enterprises in hand. Much depends on whether the appre- 
hensions of business men can be allayed as to the danger of another 
financial stringency, due to the trifling with the gold standard. 








In France glass-blowing is carried out by means of 
compressed air. Watch crystals are made by blowing a sphere as 
nearly perfect as possible, and then cutting glasses from it. One 
particular ball was 62in, in diameter, and watch crystals were 
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contract, A number of the gas corporations are now arranging 


The Cardiff Channel Dry Dock and Pontoon Co, has been 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Armstrong, Mitchell, and Co. have just 
launched her Majesty’s ship Swordfish, a torpedo- 
poat destroyer. The dimensions are :—Length, 
00ft.; breadth, 19ft. ; displacement in tons, 270. 
Tne vessel was launched by Mrs, Saxton Noble. 

Oa Tuesday, the 26th ult., Messrs. Wigham, 
Richardson, and Co, launched from their Neptune 
Shipyard, Newcastle-on-T'yne, a handsome steel 
screw steamer which they are building to the 
order of the Deutsche Dampfschifffabrts Gesell- 
schaft Kosmos, of Hamburg. The steamer is a 
sister ship of the s,s. Luxor, which left the Tyne 
last week after a successful trial trip, and is 
350ft. in length by 444ft. beam, and will have 
well-finished accommodation for a number of 

sengers and for emigrants. The engines and 
boilers are also being constructed by Messrs. 
Wigham, Richardson, and Co., the former being 
of the builders’ well-known type of four-crank 
quadruple-expansion engines, They are the 
third set of this kind supplied to the Kosmos 
Co., this and the preceding set Pega | also 
the system of balancing patented by Mr. Schlick, 
of Hamburg, and introduced into this country and 
developed by Messrs. Wigham, Richardson, and 
Co, The vessel was named the Hathor by Mrs. 

ensen. 

. On Monday, February 25th, Sir Raylton Dixon 
and C»., Middlesbrough, launched from Cleveland 
Dockyard a very handsome steel-screw steamer, 
of about 5500 tons deadweight carrying capacity, 
built to the order of the Mogul nae | Com- 
pany, of which Messrs, Gallatly, Hankey, Sowell, 
and Co., of London, are managers, and intended 
for the China tea trade. The vessel wiil take 
Lioyd’s highest class, and has been built under 
special survey to their three-decked rule. Her 
dimensions are: 372ft. by 45ft. 6in. by 28ft. 4:n. 
The upper decks are all of teak, and the vessel is 
specially fitted in every way for the Eastern 
trade. ‘The accommodation is all arranged on 
the upper deck, with a charthouse and captain’s 
room on bridge deck, and the crew in top-gallant 
jorecastle. The vessel will be fitted with six steam 
winches, powerful steam steering gear amidships, 
and every modern appliance, including Sidgwick’s 
patent hinged topmast. Triple expansion engines 
will be supplied by Messrs. The Wallsend Slipway 
and Engineering Company, Newcastle-on-Tyne, 
with cylinders 2/in., 44in., 72in., by 48in, stroke, 
provided with steam by two single-ended boilers, 
15ft. by 11ft. 8in., working at 170 1b. pressure, 
and fitted with Howden’s system of forced 
draught. The vessel is built on fine lines and 
handsome model, so as to attain a good rate of 
speed, The hull and machinery have been con- 
structed under the supervision of Mr. F, Edwards, 
62, Bishopsgate - street Within, London, the 
owners’ consulting engineer, She was named 
Mogul by Mrs. Kennedy, of Saltburn, Sir 
Raylton Dixon and Co. have a sister vessel on the 
stocks for the same owners. 

On the 25th inst. Messrs. Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions, viz.:—Langth over all, 
290ft.; breadth, 40ft.; depth, 18ft. 6in., which 
they have built for a West Hartlepool firm. The 
steamer is built on the part awning decked rule, 
having poop and raised quarterdeck, her dead- 
weight carrying capacity being 3000 tons on 
17ft. 6in, The ealoon and cabins for the captain 
and officers are fitted in the poop, whilst the 
engineers are accommodated in iron houses 
placed on the ag | deck near the entrance to 
the engine-room, he is built on the web frame 
principle, leaving the holds entirely clear for 
cargo, and carries her water-ballast in a cellular 
bottom and in the after peak. All labour-saving 
appliances are fitted for the economical working 
of the steamer, and also for the expeditious load- 
ing and unloading of cargoes; she has steam 
steering gear amidships and screw gear aft, four 
powerful steam winches, two large donkey boilers 
working at the same pressure as the main boilers, 
patent windlass, stockless anchors, &c, The 
engines will work up to about 860 effective 
horse-power, and are by Messrs, Blair and Co.; 
they are of the triple-expansion type, having 
cylinders 2lin., 34in., and 56in. by 36in., steam 
being supplied by two large steel boilers, working 
at 160 1% pressure, he vessel was named 
Hawnby by Miss Ropner, of Preston Hall. 

The s.s. Maling is a large steel screw steamer, 
built by Messrs, Wm. Gray and Co,, to the order 
of the West Hartlepool Steam Navigation Com- 
pany. She takes Lloyd’s highest class, and is of 
the followiag dimensions, viz.:—Length overall, 
336ft.; breadth, 47ft.; depth, 24ft. 10in., having 
long bridge and topgallant forecastle, A hand- 
some saloon and state rooms, together with cap- 
tain’s room, have been fitted up amidships, The 
engineers’ accommodation is also amidships, and 
the crew’s berths forward. The hull is built with 
web frames, and large hatchways are fitted ; also 
six steam winches, steam steering gear amidships, 
and screw gear aft, patent donkey boiler, stock- 
less anchors, cellular double bottom for water 
ballast. Shifting boards are fitted throughout, 
Two iron masts, with fore and aft rig, and a com- 
plete outfit for a first-class cargo boat have been 
titted, The engines are of the usual type sup- 
plied from the Central Engine Works, having 
cylinders 21in., 38in., and 64in. diameter, with a 
piston stroke of 42in., and are fitted with most of 
the later developments adopted there, including 
the Mudd and Airey’s patent metallic packing on 
all the rods and spindles, and which ran quite 
cool and gave great satisfaction on tke trial trip. 
There is also Mudd’s patent evaporator fitted, 
capable of making up the whole of the supple- 
mentary feed required without the introduction 
into the boilers of any salt water whatever. The 
vessel went out for her trial during the forenoon 
of Tuesday, the 19th inst., and after Mr. Berry 
had finished adjusting the compasses, she was run 
foran hour with the engines at 78 revolutions per 
minute, everything working perfectly well and to 
the entire satisfaction of all persons concerned. 
The visitors having been transferred to a tug, the 
vessel at once ——— to Blyth, which port she 
reached three hours after leaving Hartlepool, and 
at once took up her berth to load for Bombay. 

ere were present at the trial Mr. Barraclough, 
managing owner, Mr. R, Newton, superintending 
engineer for the company, and Mr. T, Mudd, 
representing the engine builders. The vessel is 
under the command of Captain Robinson. 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


14th February, 1895. 


3203. Boiters of Hot-water Heatina Systems, M 
Wilson, Roby. 

8204. Retarpine the Motion of VessExs, W. G. Steven- 
son, Glasgow. 

$205. Cycixe Pepats, E. Larter, Cheltenham. 

8206. Draw-BaR Sprinos for Ratpway Venicues, J. 
Leach, Leeds. 

$207. Mores for Vio.ins, B. Hardcastle, Plumstead. 

8208. Rock Drittine Macuines, G. W. Elliott, 
Sheffield. 

3209. Water-Ticut BoLtkHzaD Doors, J. H. Boolds, 
Middlesbrough. 

$210. Kiypercarten Demonstrator, J. B. Lord, 
Radcliffe, near Manchester. 

8211. Trre, T. Lhornton, Bury. 

3212. Suips, G. U. B. Atkinson, Nottingham. 

3213. Skates, T. Swire, Manchester. 

$214. Drop Hammers, T. Lees and W. Douglas, 
Glasgow. 

$215. Coaraina Vessets with Motassss, C. T. Budgett, 
Bristol 


3216. Parmtine Fasaics, W. Pickup and W. Knowles, 
Manchester. 

3217. ApJustaBLe Roap Curvas, W. J. Walshe and J. 

McConnell, Belfast. 

8. Pezzix, H. Owen, Cardiff. 

3219. Mixinc Dove, Low and Duff and R. Low, 
Glasgow. 

8220. Book Pace Inpicator, 8. H. Gudgeon, London. 

3221. Steam Pump, F. H. Stacey and G. J. Becdham, 
Sheffield. 

3222. Krrunen Rarces, W. Nicholson, Shefficli 

3223. S1zaM GLANDS or STUFFiNG-B -xes, W. Walters, 
Liverpool 

3224. Bow P.ano, G. Krotoschia, Berlia. 

$225. Wagrers’ and Weavers’ Beams, &c., J. Mills, 
Manchester. 

3226. StzeRino SreamsuHips and Vessz.s, F. E. Adams, 
Bolton. 

3227. Sutrn «rte of Leap, C. P. Shrewsbury, F. L. Mar- 
shall, and J. Gooper, London. 

3228, Evecrro-cuemicaL Purirication, J. Frick, 
London. 

3229. Sewer Ventitation, W. A. Fraser and G. Brad- 
ley, London. 

$230. ScpHons and Bau VALve Cisterns, J. H. Duke, 


ndon. 

3231. Hat Biockina, H. H., A, and A. Turner, Man- 
chester. 

8232 ApPaReL Pockets, O. Martinand E M. Grahame, 
London. 

8233. Exectric Lamp and Batrery, T. E. Walter, 
London. 

3234. Door Kwon, A. E. White, London. 

$235. Fatry Foops, W. Kottgen.—(E. Jahr and B. 
Miinsherg, Germany ) 

3236. Doe Biscuits, D. Pugh, London. 

3237. MANUFACTURING ARTICLEs of Wire, OC. C. Bill, 
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mdon. 

8238. RarLway SiGNALLinGc Apparatus, R. Gascoigne, 
London. 

$239. Currine Facets for Beve.iine, E. Offenbacher, 
London. 

ae | aaa Horse Coiiar, A. Lawton, Wool- 
wich 

3241. Device for ApverTiIsinG Notices, A. J. L Glid- 
don, London. 

8242 Dagssincs for Wounps, A. Thann, London. 

.-~ a Prats, &c., J. Wetter.—(G. T. Bernier, 

rance 

3244. CycLe Sappugs, C. Rauhe, London. 

8245. Fingecuarps and Ash Fenprrs, W. Battensby, 
London. 

8246. Topacco Pirgs, A. Baker, London. 

$247. Fuxisn for the Soies of Boots, &c., T. W. West, 
Rusden. 

3248. Bicycies, R. G. Joyce, London 

8249. Bosrp for Games while TRAVELLING, B. Tunnard, 
London. 

3250. Lamp Gongs, V. de Spruner-Mertz and J. Koch, 
London. 

3251. Ensurine Sarety on Sinaie Lines, E. Tyer, 
London. 

8252. Fioors, N. Heid, London. 

3253. Heat RapiatTors and Reriectors, A. D. Smith, 
London. 

8254. Retainine NecktT1ks in Posrrion, W. J. Edkins, 
Birmingham. 

3255. Ciasp or Sarety Pin, W. P. Thompson.—(0. Voss, 
Germany.) 


3256. Preparinoe Tea, W. P. Thompson.—{ IV. Borchers, 
Germany.) 

8257. Printing and Cutrine Bianxs, P. A Gedchaux, 
Liverpool. 


3258. Strap Fastrentnas, E. Butler and Sons and W. 
iner, Birmingham. 

$259. Coats, A. Tenenbaum, Liverpool. 

8260. Tonep Paper for Artists’ Usz, F. T. Copnall, 
iverpool, 

8361. Spinnrnc Macuines, W. and F. J. Harrison, 
iverpool. 


8262. Enotne Governors, H. Lindley, London. 

$263. Macurinery for Kngapino, A. Boussac, London. 

$264. SHe_r Supports, P. M. Justice.—(H. B. Davidson, 
United States 

8265. Vessets for VoLATILE Liquips, P. P. Monnet, 
London. 

3266. —_ for CoIn-FREED FLUID Merers, F. Wright, 

mdon. 


8267. Stoppers, A. Campbell, London. 

3268. 1 aaa B. J. B. Mills.—(W. H. Campbell, 
Russia 

8269. Revotvine Licuts for Sars, C. H. Keats, 
London. 

3270. Sreves, A. J. Boult.—(F. Brandstaedter, Belgium.) 

3271. Marntaininc Temperature, L. Hammer and E. 
Slama, London. 

3272, Sewace TREATMENT Process, M. F. Purcell, 
London. 

3278. ProTecTING ARTICLES of Dress, E. R. Short — 
(EF Zobel, 

8274. BREECH-LOADING SMALL- ARMs, F. Behrens, 
London. 

8275 CiEeanine and Po.isuine Knives, G. E. Rigby, 





London, 

8276. Fuses for Explosive Provecti.es, J. OC. Thomp- 
son, London. 

3277. FLASH-LIGHT APPARATUS, H. E. Rathbun and F. 
Bebby, London. 

$278. Seats, M. E. Keller, London. 

3279. InpicaTINe SunKeN Suips, E. Meikle.—({J. L. 
Vignolo, South America.) 

8280. Securinc ARTIFICIAL Feet, O. W. Thompson, 


ndon. 

8281. Cuains, J. M. Dodge, London. 

8282. Stoprine Ho ves, H. H. Leigh.—(Povre, 0' Kelly 
and Co., France ) 

3283. Hunors, H. H. Leigh.—(Povre, O'Kelly, and Co., 
France. 

- * ComMBINED JIGGER and Putt Down, J. Crossley, 

ndon. 

3285. Inpicator Locks, P. Jensen.—(F. W. Smith, 
United States.) 

3286. Futt Bavy Vatves or Cocks, F. W. W. Hollands, 


mdon. 
$287. Strrrup LeatHeR Hoxper, J. G. Lorrain.—(Z. 
Lalanne, France.) 


15th February, 1895. 
8288. Nosx Baa, A. W. Tooley, London. 
8289. NumBeRInc Watou Sprines, G. E. Cornioley, 





London. 


8290. Baster, I. K. Young, London. 

8291. Utiuisinc Wet or Day Szwace, J. Bromilow, 
Wellingborough. 

= rena T. R. Paxton, Burton, Westmore- 


nd. 
3293. MovaBue Suapes for Fryina E3as, W. R. Foster, 
fracom 


3294. Stee, Me.tinec Furnace, R. Wilson and J. C. 
Long. Bishop Auckland. 

8295. HosPITaL Bepstgesp; aud Cors, J. E. Hoskins, 
Birmingham. 

3295. SasH Winvows, W. Phillips, Leeds. 

3297. Grain Weioners’ Automatic Murer, J. Feterson, 
jun , Edinburgh. 

3298. Daegss Pockets for Lapies, F. Hulme, Man- 
chester. 

3299. Lockine Raitway CaRRiaGE Doors, E. Hunter, 
Newcastle-on-Tyne. 

3300. Macuine3 for Winpinc Yarns, W. I. James, 
Stafford. 

3301. Dexss Suieips, J. Anderson, sen, R. D. Kay, 
and T. Rowley, Manchester. 

3802. Stoves, H. Wilcke, Liverpool. 

3303. Extractinc Goxp, &c , from Orgs, J. B. Torres, 


London. 
3304. Protection of WinpDow CLEaAners, A. Chafen, 

London. 
3305. ATTacHMENT for Lapis’ Hata, J. 8S. Martin, 

mdon. 


3306. SHutTties for Weavine, W. Rodger, Glasgow. 

3307. Forminc Warps into Baus, A. Leach, Man- 
chester. 

3308. CoLLapsisuE Boxes, D. Y. Annan, Dundee. 

3309. HorsesHogs, C. Lloyd and F. W. Smith, London. 

3310. Trotrine Trap, E. Scott, Lincoln. 

3311. VENTILATING MaNHOLE Covers, R. G. H. Worth, 
Plymouth. 

8312. raed Prorectors, A. Hart, Old Charlton, 

ent, 

3313. Device for Uss with Ciacutar Sawa, T. Winfield, 
Derby. 

3314. Grates, L. H. Symonds, Southampton. 

3315. Taunx Firtinas, W. H., W. H., and B. H. Jones, 
Wolverhampton. 

3316. SHovet Box Crnper Sirrer, M. A. Mills, Fresh- 
water, I. of W. 

3317. Ticket Houper, W. Burgess, Battle. 

8318. Corron Goss, R. J. Hawthorne, Liverpool. 

3319. Mopevarps for CycLz WHEELS, 8. T. Richardson, 
Birmingham. 

3320. Baoopsr, A. Bayldon, South Devon. 

3321. BaLu-cocks or Vatves, C. W. and H. E. Carter, 
Liverpool. 

3322. IncrEasiING the Speen of Foot-powzr MACHINES, 
A. Everett, Folkingham. 

3323. INCREASING the Sreep of Foot-powzR MAcHINEs, 
A. Everett, Folkiogham. 

3324. CoNDENSED MiLK Propucts, W. F. MacLaren, 


iw. 
3325. Paeservation of Fruit and Game, A. Beveridge, 
Glasgow. 
3326. Courtine for Raitway Veuicies, 0. L. Beck, 
London. 


3327. Ventcte Waeszxs, H. 8. Glick, Lordon. 

3328. Pipe Cutrers, E Berger, London. 

3329. — CicarR Currer and Hotpss, G. Grice, 

on. 
8330. ADVERTISING Mepium, R. W. Brumby, 8. Clarke, 
and G. A. Drayton, Sheffield. 

3381. Erectrric Arc Lamps, F. W. Dickinson, London. 
3332. Cycte Sappies, F. Jones and J. F. Sadler, 


on. 

8333. RecuLatinc OutrLow of Gas, F. O’C. Prince, 
London. 

8334, Lirts, W. A. Ker, London. 

3335. INSTRUMENT for MeasuRING Distances, H. Nolan, 
London. 

3386. Licutina Lamp, W. Ackroyd, W. Best, and J. 
Peel, London. 

3337. Muzzies, W. H. Nightingale and W. J. Penn, 
London. 


3338. Spanners, L. A. Parrock and J. Diamond, Bir- 

mingham. 

3339. VoaT ADJusTER, K. Scott, London. 

3340. —e Tires in WHeew Rima, J. B. Sterckx, 

mdon. 

3341. Cameras, F. Stubbs, London. 

3342. Markinc Boarps for BiLLiaRDs, G. Larner, 
London. 

3343. Tgats for Inrants’ Sooruers, W. C. Hawtin, 
London, 

3344. ScREW Prope.iers, W. Harvey, London. 

. Trres, A. R. Earl, Dudley. 

. PROPELLING VEHICLES, J. Braby, London. 

- Heaps for Curtivators, W. P. Thompson.— 

‘A. J. Machen, United States.) 

. Taps, P. McCawley, Liverpool. 

Boots, C. Cockson, Liverpool. 

. STANDARD Lamps, C. Cockson, Liverpool. 

. Crosine Drain Gratinas, R. B. Mitchell, Liver- 


poo! 

8352. Book-MARK: E. M. Knight, London. 

3358. Drae for RRESTING Suips, A. Marshall, 

ndon. 

3354. ManuractuReE of Gas, P. Brentini, London. 

3355. Fish Baskets, G. E. Kitching and The Grimsby 
Basket Manufacturing Co: pany, London. 

3356. MANUFACTURE of MrvERaL CoLours, G. J. Atkins, 
London. 

3357. ExpLosion Encinzs, R. Stanley, London. 

3858. ExLecrric Ramway System, M. Wheless, 
London. 

3359. Tor Liouts for Ligutine Cer.iars, J. T. 
Andrews, London. 

3360. Poriryina Water, H. T. Wright, London. 

3361. Teapot, C. J. Westrupt, London. 

3362. Piano and Music Cass, H. Zender, London. 

3363, Dress Buttons, R. Martin, London. 

8364. Hanpe Bars for Cycies, G. W. Pridmore, T. J. 
Sturgeon, and E. C. R. Oxley, London. 


16th February, 1895. 


3365. GRANULATED CorK Martrresses, T, H. Douthat, 
Hounslow. 

3366. Removine Greasg, T. Capper, London. 

3367. New Cover for Umpretias, &c., W. Boustead, 


we 
= FasTENER for Baskets, &c., J. Perks, Stour- 


ge. 

3369. SuspenpiInc Coats and Garments, CO. H. 
Clements, Bristol. 

3370. Winpow Bu1nps, M. Cusack, Dublin. 

3371. Fertitisers, W. Hutchinson and T. Twynam, 


3372. Corrins, W. H. Noslen, Stockport. 
3373. Frames for Pictures, F. Westwood and W. W. 
Beasley, Birmingham. 


3374. Cap for MouTHs ‘of Borttes, W. Pearce, Bir- 


ssi, Famine Srrips of Woop, &c., W. Whiteley, 

3376. Device for Orznine Envetorss, R. Beveridge, 

8277. arvoersee Cycie Pepa.s to Fit Snox, A. Sowry 

3378. SECURING yond Heaps, T. W. and J. H. 
Newey, Birmingham. 


8379. Testina Heat in Furnaces, G. Watson, C. W. 
James, and R. L. Bullock, Leeds. 

8380. Cur.ine Prin, H. Grover, Middlesex. 

3381. Fastenrna on Buttons, M. Sibbring, Liver- 


poo! 
<= Securinc Watones in Pockets, D. Bryce, 


iw. 
=. Pyevumatic TrrEs, J. Moss and G. Davies, 
c 2 
8384, ArrinG FeaTHER Beps, H. Lenaerts, Liverpool. 
$385. Tip Fork for Mart Carts, F. Pearson, jun., 
Nottingham. 
8386. EtectricaL Inpicators, E. Grahame, London. 
3387. Loom Saurties, C. Tomlinson, Manchester. 
8388. Yarp Beams Mape cf Woop, J. Schofield, 





Manchester. 





3389. Jomnt for Rais of Raiways, C. CO. Wells, 
mdon. 
3390. ADJusTABLE GARMENT Patterns, H. M. Lam- 
bright, London. i 
3391. Houper for Coats, E. R. Short.—(H. Printz, Ger- 


many ) 
3392 | of Spinnrnc Macuines, &., F. Raichl, 
Lond 


ndon. 
8393. MANUFACTURE of ARTIFICIAL FuEL, W. Knowles, 


London. 

3394. Buinp Rovers and Curtain Potes, T. Uebrick, 
London. ; 
3395. SappLEs and Corvars for Horses, 8. Godkin, 

London. 
ago P aaa Toot for Cycuists, &c, D. Peres, 


mdon. 

3597. Lamp Stoves, B. Cars —(Partly communicated by 
J. Hirschhorn, Germany ) 

8398. Bracket and PepsstaL Lamps, J. Hirschhorn, 


London. 

8399. Varve Gear for Enaines, C. W. Thcmpson, 
London. 

8400. Vent for Minera O1t Lamps, R. 8. O. Bramwell, 
London. 

3401. Buttons, J. Lilienberg, London. 

3402. Hincgs for Suurrzrs, M. Donne and C.J. Mathias, 


ndon. 
3403. oe for Gates and Dcors, R. Mcrgan, Livcr- 


poo 

3404. Proptcine Raitep Patrerns on Fevt Hare, M. 
Wilke, Liverpool 

3405. WHeet Batt Hus3, V. T. Facer and J. F. A. 
Roberts, London. 

3406 Mosicat InstrumENts, J. Mutch, London. 

3407. Scream Traps, J. Klein, London. 

3408. BILLIARD Ts tugs, F. E. MacMahon, London. 

3409. Looms for Weavine, L. Eulcock and W. J. Lhrel- 
fall, London. 

3410. Pwevumatic Harness for Horszs, M. Brocks, 
London. 

8411. A Toy, C. L. Fielder, London. 

3412. PrePaRaTion of SzEpDs, W. Evans and W. F. 
Hamilton, London. 

3413. AuToMATic Brakg, F. W. Golby.—(M. Gro:gnard 
and A. Parietti, France ) 


3414. ManuracturE of THiocaTgcutngs, J. Imray. 
—(La Société Anonyme des Matieres Colorantes et 
produits Chimiques de 8t. Denis, France ) 

3415. Mawuracture of Azovyes, J. Imray.—(The 


Actien Gesellschaft fiir Anilin Fubrikation, Germany.) 

3416. ManoracturE of Azopyes, J. Imray.—{7he 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

3417. OveraLL Corrs for Satrts, H. T. Culliford, 
London. 

3418. Gas Esortvgs, D. 
United States ) 

3419. Cusnioninc RaiLway 

mdon. 

3420. SMaLL-aRMs, T. Perkes, London. 

3421. Screw Prope.iess, J. G. Penn, London. 

3422. The New Escapement, T. Dunmo, W. Ellis, and 
C. Hill, London. 

3423. WaTER Pipgs, W. Gardner, London. 

8424. Gas Licutine, D. Hancock, J. B. Craig, and A. 
H. Hancock, London. 

3425. CARBURETTING APPARATUS, D. Hancock, J. B. 
Craig, and A. H. Hancock, London. 

3426. Lockinc STEERING GEAR, 
London. 

3427. PotisHine SHEET MetAL, A. Schmitz, London. 

3428. Batancinc of Steam Enoines, J. Tweedy, 
London. 

3429. Sirrinc and Boxttinc Apparatus, G. Werder, 
London. 

3430. Wixpow SasHes, R. Lanham, London. 


Dyrenforth.—(J. J. Finney, 


Cargiaces, B. Green, 


D. J. Morgan, 


18th February, 1895. 


8431. Heatine by Means of O11 Lamps, F. Windham, 
London. 

3432. Driving Gear, C. O. Deutscumann and J. E. 
Park, Glasgow. 

8438. Fitter Bacs for Water Taps, H. Kershaw, 
Rochdale. 

3434. Preventinc Burstine of Borers, A. Collis, 
Bristol. 

3435. SicnaLuine, J. Kean, jun., Northampton. 

3436. Skint Lirrer and SusPENDER, F. Donnelly, 
Longport. 

8437. AXLE Boxes for Raitway Wacons, E. Mann, 


mgport. 

8488. Sptir Rouuers, C. F. Fike, Manchester. 

3439. Disc Pumps, R. J. Dawson, Sheffield. 

3440. Pepax Ouie for Cyciists, J. Youngson, Newcas- 
tle-on-Tyne. 

8441. Spoon, A. 8. Faulkner, Westgate-on-Sea. 

3442. Popes, H. McC. Alexander, Coleraine. 

$443. Looxine Giass Movements, &c., A. Jones, 
Bangor. 

3444. CapsuLes for IncLosinc Mepicaments, R. D. 
Bailey, London. 

8445. Securnrne CLoruine to Fiat of Enorngs, J. T. 
Scowcroft, Keighley. 

3446. SMOKERS’ APPLIANCE, C. W. Hathaway and H. 
Smith, Leicester. 

8447. Frxune Vents, M. Shorrock, Halifax. 

3448, Vatvg, J. G. Bartlett, Bristol. 

$449. Ciips for Tusss, 8. Tweedal and J. Clegg, Man- 
chester. 

3450. GoverNors, J. Huddart, Whitehaven. 

3451. Hoists, J. W. Martin, Nottingham. ; 

$452. Benpine Pipes, J. Lawden and F. 8. Poole, Bir- 


mingham. ; 
3453. Top Mounts, A. W. Heath and W. B. Tinley, 
gham.- 
3454. Hosx Courtine, F. Reddaway and Co., Ld., and 
F. Radda. Ww = + 





' 3 

3455. SAvsAGE FILLING Macuines, C. H. Palethorpe 
and Palethorpes, Ld., Birmingham. _ 

8456. SoLpERING Irons, W. Pullen, Birmingham. 

3457. SHARPENING CUTLERY, W. H. Wilton and W. J. 
Wells, Birmingham. 

3458. Arc Lamps, J. B. Barton.—(W. Jundus, United 
States 

3459. Steam Borers, L. MacBrayne, Glasgow. _ 

3460. Pwevmatic Tirgs, J. T. Marsh and J. D. Michell, 
London. 

3461. Om Distrisvutor, D. Pattison and D. Munro, 
Glasgow. 

8462. Movuturiece for R. J. 
Edwards, Fenton. 

$463. SaFeTy SHaveR, H. Edley and W. Edley, 
Sheffield. 

8464. Key Ring and Crear Cotrer Comprnen, L. 
Myers, Birmingham. 

8465. Buttons, M. Sibring, Liverpool. 

8466. DeTeRGENT or WasSHING Powpsr, J. T. A. 
Walker, Blackburn. 

8467. ConTinvous Firinc Kity, W. Stevenson, 


Glasgow. 

$468. Lace Curtain, CO. H. Clarke and A. H. Clarke, 
Nottingham. ‘ 

8469, ADVERTISEMENT TABLETS and the like, J. Challis, 
London. 

3470. CaLenpars, J. T. Hoare, London. 

3471. Toy for Apvertising Purposes, C. J. Jacobs, 


DRINKING VESSELS, 


London. : 
8472. Inpicator Locks and Latcuss, J. M. Lockerbie, 


mdon. 

$473. Rotter Burn, &c., APPARATUS, J. W. Elvin, 
London. 

$474. Waste Prves for Lavatorigs, &c., A. Jones, 
B ham 


$475. Maaic LANTERN SLIDE Carriers, H. J. Helsdon, 


mdon. 

8476. MacHINE for BEVELING CARDB2ARD, R. Atchison, 
London. 

8477. OpTarninc Acetic Acip, W. P. Thompson.—(C. 
von der Linde, Germany.) 

$478. Fixine Hook, W. P. Thompson.—(J. White, Scuth 
Africa. 

3479.  — BatancinG Mecuanism, F. E. B 
Nathan, London. 
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3480. | gpa for Propucinc Matt, A. Ravinet, 


on. 
3481. Bearines, H. Parsons, London. 
8482. Se_r-Lockine Devices for Brakes, A. Harvie, 


Hove, Sussex. 
8483. - ined Apparatus for Daarns, F. Lettice, 
ndon. 
8484 Hypravutic Stop Vatves, W. Carter and The 
Hydraulic Engineering Company, London. 
3485. FRopuotNe Caustic Lygs, O. Imray. — (The 


Chemische Fabrik Rhenania, Germany ) 

3486. GILDING GLasswaRE, A, Eisenberg and H. Byk, 
London. 

8487. GenERaTING WaTeR-Gas from Coxe, H. Strache, 
London. 

8488. Manuracture of Dye-sturrs, 8. Pitt.—(Z Cassella 
and Co., Germany.) 

3489. CHLORINE, 1. H, Bell.—(7. Schloesing, Fiance ) 

340. RARIFYING or COMPRESSING GasEs, T Labinal, 


London. 
8491. Exrracrine Cotp and Sirver, J. B. Torres, 

ndon. 
3492 Exrractine Gorp and Sitver, J. B. Torres, 


mdon. 

3493. Dampers for Frreptaces, J. H. A. Branson, 
London, and C. B. M. Bransom, New Zealand. 

3494. InvaLip Bep Resves, E. L. Rutty, London. 

3495. Starr TREapDs and Surraces, H. Silvester, Man- 
chester. 

3496. Coat Casrnet, F. Roberts, London. 

3497. NaPHTHAFLUORESCEINE, H. E. Newton.—(The 
Farbensabriken vormals F. Bayer and Co., Germany.) 
3498. CoLocnine Matrers, H. KE. Newton.—(The Far 

benfadvriken vormals F. Bayer and Co , Germany.) 
8499. GoLp For for Uss in Dentistry, E. de Frey, 
London. 
3500. Macuives for Wire Weavine, J. Harmatta, 


mdon. 

3501. P.pa Stoppers, F. T. Farrer and W. W. Brown, 
London. 

3502. RENDERING Paper ANTISEPTIC, W. Wells and 8. 
Murgatroyd, London. 

3503. WRaPPING-UP Papgrs, F. I. Boulanger and W. H. 
OU. Ainslie, London. 

8504. AUTOMATIC Expansion GovERNoRs, J. 8. Raworth, 
London. 

8505. = Reevuarors for Encrvss, J. 8. Raworth, 

ndon. 

8596 Scream Turstnes, J. 8. Raworth, London. 

3507. Loom Saurt.es, J. A. Gubelmann, London. 

3503. Pasparinc LitHogRapHic Srongss, W. Wefers, 
London. 

8509. Cyanipes, J. W. Swan and J. A. Kendall, 
London. 

3510 Fitterinc Apparatus, A. Cabane and Company, 
London. 

3511. Ramway Sionacuine, J. W. Courtis, F. Sibley, 
aad U. Dallimore, London. 

3512. Hose Communication, J. W. Courtis, F. Sibley, 
and C Dallimore, London. 

35138. Process of Preszrvinc Ecos, E. Markham, 
London. 

3514. Gear for Crcizs, L. Stange, London. 

3515. Rise Spryners, V. Zerr, London. 

3516. Spainc Matrriesss, D. Brothier, London. 
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8517. Parvenrine Corrosion, W. Griffiths and J. W. 
Currey, London. 
ay eee Firng-Box Sipzs, J. Wilson, 


‘ast 
3519. Watcues, W. H. Douglas, Birmingham. 
3520. SconEwaRE Drain Pipzs, A. Wilesmith, Bir- 


mingham. 

3521. Pickine Ticks of Looms for Weavine, T. Clegg, 
Huddersfield. 

3522. Menu Carps for ApverTisinc Horezs, J. L. 
Kerpen, Penarth. 

3523. ASCERTAINING ANGLES of IncLINAT:ON, J. and H. 
C. Wimshurst, London. 

3524. BicycLe Luccace Cargrer, C P. Tivy, Dublin. 

3525. Pens for Game, &c., G. F. Morant ing 

3526. Frower CurrerR and Hoiper, W. W. Baker, 
Southampton. 

3527. —- Sxy-sHape, &c, E. Winter and H. 


vy; ° 

3528. Arrixine VaccinaTion SuHrE.ps, 0. M. Denham, 
Dublia. 

3529. ScarF Rives, H. T. Dumelow, London. 

3530. Dust-pan, C. Moore, London. 

3531. TELEGRAPHIC TYPE-wRITER, L. Kamm, London. 

3532. Sprinc for Pump Vatves, J. E. Mathewson, 
Sheffield. 

8533 SHUTTLE GuaRDs, W. H. Gartside and W. Chad- 
wick, Manchester. 

3534. APPARATUs for Cuzaninc Wixpows, T. M. 
Houghton, Glasgow. 

£535. APPARATUs for Bortinc Lquips, A. Hitchon, 
Accrivgton. 

3536. Hypravutic Lirts, G. Pinker, Londen. 

3537. SepaRaTine Seep from Fisre, W. Henderson, 


Liverpool. 

3538. Ec G B)ILING THERMOMETER, S. Kaufmann, Liver- 
ol. 

25.9 INsTRUMENTS for CLEANING Firs, J. Howden, 
Glasgow. 

= Device for Moistentxe, &c., Lasers, J. Grant, 
erby. 

3541. Lock Pornt Paper Fastener, W. Preece, Bir- 
mingham. 


3542. Saowrsc Daarers’ and Taitors’ Goops, B. 
Nichols, London. 

3543. Om Vapour Evector Lamps, W. Balderston and 
8. Lancaster, Askrigg. 

3544, APPLIANCE for MOISTENING ENVELOPES, J. B. 
Howard.—(Georg Ruck, Germany.) 

a Lockina Miner's Sarety Lamps, T. Trussell, 


No 

3546. Regis for Fisuuse Rops, H. Brighouse and R. 
Bowsher, Liverpool. 

3547. TaBLe Forks, H. Cameron, Glasgow. 

3548. ELectrric Switcn, W. Edge, London. 

3549. Harness for Horses, W. G. Leckie, London. 

3550. CenTRE KeEts for Yacuts, A. Pengelly, Teign- 
mow 

3551. Pickers for Looms, J. and A. Muir, Glasgow. 

3552. Pickers for Looms, W. Muir, Glasgow. 

3553. Fire Kinpuers, E. Greenfield, London. 

8554. GzaR to Propuce Motion against Resistance, 8. 
Shiel, Mayo. 

3555. Sanitary Jornt for TuBes, L. Wood, London. 

3556. Apparatus for Naitisc Cxocs, E. Lees, 
London. 

3557. Stop Motion, R. Ashworth, London. 

3558. Pursgs, C. Lund, London. 

3559. Fornacrs for Contixvous Use, H. and R. 
Niewerth, London. 

= Drytne CuamBers for Bricks, V. F. L. Smidth, 


en. 

3561. Firgz and Damp Proor Cerines, J. F, Kleine, 
London. 

3562. Deatinea with Suoxe from Cuimygys, F. W. 
Stevenson, London. 

2563. Perrectine Printinc Macuines, J. Kelley, 
London. 

3544. Punpine Macuings, L. M. Jones, W. F. Johnston, 
and W. J. Clokey, London. 

3565. Means for Perrormine Buastine, H. J. Emith, 
London. 

go Unpercutrine Coat, A. W. and Z. W. Daw, 


on. 
3557. Supportine Giopes and Licuts, W. Meynell, 


on. 
3558. Tuse Jornt, J. Brotherton, Ld, and E. Love, 
London. ~ 
3559. Screw TiGHTENING, F. Sohl, Magdeburg. 
0510. CHIn-rE3T for VioLins, A. Kessler, jun., 
London. 
357L. UMB@ELLA or SunsHADE, G. Bitten, London. 
= Curr for Wacon Lazets, B. E.. Dickinson, 


Apparatus, N. L. Burchell, 


3573. TELEPHONIC 
on. 





3574. Typz-composine Macuine, 0. Imray.—(Cox 
Type-setting Machine Company, United States.) 

8575. Propucine SrTencis, J. and F. W. L. Sladen, 
London. 

8576. Maawesium Lamp, G. Mivisini, London. 

3577. Gas Retort Apparatus, G. A. Bronder, 


on, 
8578. SienaLtinec Apparatus, &c., W. H. Walsh, 
Lond 


on. 

8579. Azo Dyg-sturrs, H. E. Newton —(The Farben- 
JSabriken vormals Friedrich Bayer and Co, Germany ) 
8580. DiHYDROXYNAPHTHALENE, H. £. Newton.—(7he 

Farbenjabriken vormals Friedrich Bayer and Co , Ger- 


many ) 
3581. ULosinc Botrixs, F. W. and W. M. Hornby, 
ndon. 
8582. Castnes for ELectRIciTy Conpuctors, H. Reason, 
Brighto 


n. 

3583. ATTACHMENT to Knives, G. Bowmar and J. E. 
Beckwith, London. 

8584. Stanpjs for Horpine Borriss, H. E. Friese 


ndon. 
8585. Masts or Spars for Sips, W. E. Lewis, 
London. 


8586. Batt Bearines, CO. Casalegno, London. 

8587. Printine Macuings, W. H. R. Toye, London. 

8588. SutpPHO Cyanipes, H. W. Crowther and D. J. 
Playfair, London. 

8589. Boxes, A. Sachse, London. 

3590. CHEMICALLY CLEANSING Woo., E. La:bordes, 


on. 
3591. Pirate fur Uuncneon Baskets, G. Scott, 
on. 
8592. ADJUSTABLE CycLE Mupeuarp, W. J. Simpson, 


ndaon, 

$598. Wire Draw Vice and Key, W. B. Shaw, 
naon. 

3594. Construction of SHow-casxs, E. Matthews, 


ndon. 

8595. Fitters, J. N. Carey, London. 

3596. CHANGE-BOX MxrcHANIsM for Looms, R. Haddan. 
—(E. Peris-Torné, Spain.) 

8597. Kwittine Macuines, H. Stoll and F. Maercklin, 


ndon. 
8598. Marxine CuEques, W. H. Pitt and G. Sittmann, 


on. 

3599. Apparatus for the Perroration of Cops, E. 
Doctor, London. 

8600. Lawn SpRINKLERS, W. P. Thompson.—(/J. B. 
Fellows and C. F. Libby, United States ) 

3601. Umpreias, G. Jones, kK. R. Bellot, and R. F. 
English, Manchester. 

3602. SoveREION Purses, J. 8S. Wilday, Birmingham. 

2603. Trres for Cycizs, W. G. Hurst, Liverpool. 

3604. ManvuracturE of Bricks, J. Worthington, 
Birmingham. 

3605. KLECTRICALLY LicHTInG Pirss, O. Stuart and T. 
H. Ashcroft, Liverpool. 

8606. ManuFracTuRE of ImiTaTION STAINED Guass, J. D. 
Brown, Birmingham. 

3607. Boot and GLove Tress, O. Stuart and T. H. 
Ashcroft Liverpool. 

3608. areal Rergactory Bricks, F, Young, Liver- 


pool. 
3€09. Tings for Cycigs, H. G. Tippet, Liverpool. 

3610. WasHine CLotHEs, R. Gill, Liverpool. 

3611. Winpow Sasues, C. T. Eastand, London. 

3612. Dygine and Parintine, La Société Anonyme des 
Matiéres Colorantes et Produits Chimiques de Saint 
Denis and R. Vidal, London: 

3618. CoLouR Puotoerapss, B. J. Edwards, London. 

3614 Borwrine, T. Pfister, London. 

8615. ExTRacTING Fat from Woot, &c., E. Fahrig, 
London. 

3616. SHapine Dritts, C. Smith —(F. Williams and J. 
Thomas, South Africa ) 

3617. Grinpinc CuTLery, J. Y. Johnson.—(A. Johnston, 
United States ) 

3618. StezRinc Locks, F. Easom, London. 

3619. Enveopss, E. 8. Vance, London. 

8620. THREaD Guipg, J. Walter, London. 

8621. EsvELOoPeE THREADING Macuivg, E. Sloan, 


ion. 

2. Exvectric DenraL Esoines, W. E. Wheeler, 
London. 

3623. Ionrrmne Cuaroxs, C. Roth, London. 

3624. Macuines for Lastine Suiprers, E Hanshew, 


ion. 
8625. CoaTinc Metazs, C. Oppermann and E. Bailey, 
London. 
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3626. Tires, W. McPhail, Wicklow. 

3627. Cranks, G. W. Pridmore, T. J. Sturgeon, and 
E. C. R. Oxley, London. 

3628. ATTACHING SHaRPs to HorsEsHoss, E. Thomp- 


son, G We 

3629. Back Protection TrovseR Braces, 8. Evans, 
Glasgow. 

3630. Boat Lowrrinc Apparatus, T. A. Konnedy, 
Liverpool. 

3681. VaLves, J. Andrew, Paisley. 

oe after E.ectro-piatTine, A. E. Cook, 
Bs) e 

3633. Distrisctinc Execrricity, T. Parker, J. H. 
Woodward, and E. 8, G. Rees, Wolverhampton. 

3634. PHorocRaPHic Cameras, H. J., A. 8., and G. A. 
Spratt, London. 

3635. IDENTIFYING ManuractuRE of Tustxo, J. L. 
Jones, Dublin. 

3636. Fioats for Fisuivc Net Purposszs, R. Watson 
and A. D. Mitchell, Glasgow. 

3637. Ric for ScHoongrs, J. Fairlie, Glasgow. 

3638. InTzRNAL ComBusTion Om Enoines, F. W. 
Crossley, Manchester. 

3639. Lg a the Frerzine of Warer in Pirgs, J. 


Pursell, 
> Dryine oe Sm, R. Cunliffe and E. 





8641. REVERSIBLE SEAT for VEHICLES, A. West and C. 
J. Booth, Sheffield. 
3642. Steam Borer and other Furnaces, J. Howden, 


Glasgow. 
3643. ULip, J. W. Smallman, Nuneaton. 
. G Borrzies, C. Lotinga and A. Frazer, 
Newcastle-on-Tyne. 
3645. DgeLiveRIne Goons, A. Frazer and C. Lotinga, 
Newcastle-on-Tyne. 
3646. Bepstzgap and like Ornaments, W. Sanders, 


London. 
3647. Lock AtracHMENTS, T. V. and R, Clarke, Bir- 
gham. 
3648. 'T'zstrinc Diameters of Roiuers, J. Barbour, 
Balifax. 


3649. Macuines for Maxine Pe.uets, W. H. Payne- 
Gallway, Halifax. 

3650. Heatinc ComPaRTMENTS, T. Ashton, D. Bam- 
forth, and W. Sykes, Huddersfield. 

8651. Sarety SusPewpine Lock for Coats, &c., W. P. 
Thompson.—(H. Hojheimer, Germany.) 

8652. Protector for Bo1TLEs, A. and 8. de Pont, Man- 
chester. 

3658. MareriaL for Gotr Baus, A. and &. de Pont, 
Manchester. 

8654. Burners, &c., for Lamrs, R. N. Rowlands, Man- 
chester. 

3655. Wepocr Grip for Doors, J. Holmes, Bristol. 

8656, FIRE-LIGHTER, A. Muir and J. Paterson, Glasgow. 

3657. UMBRELLA and WALKING-sTICK COMBINED, J. H. 

Lupton, Southport. 

3658. Better Fittinc of Trousers, W. G. Hewlett, 
Dorchester. 

3659. Exzvators, G. H. Breton, Leeds. 

3660. Rear-privine Sarety Bicycuizs, F. and L. C. 


oe Doncaster. 
3661. Trumnc Macurxes, L. R. Halstead and A. P. Gill, 
Wakefield. 
3662. Contacts for Torpepozs, J. R. Scott, Newcas- 
-on-Tyne. 
3663. — CapsuLe and Lazer, A. Bucknall, 


3664. Game Scorzrs, J. L. Corbett and J. J. E. 
Schtithe, Glasgow. i 





8665. StretcHine CrotH, G. F. Butterworth, Man- 
chester. 

8666. Borzr, H. Zeitz, Berlin. 

8667. Skates, J. P. Croisdale, London. 

3668. Papiocgs, W. Oakley, London. 

pag = P. R. J. Willis.—(H. J. Oliver, United 

tes. 

8670. Prsumatic Tires, A, Gower, London. 

8671. OpzninG Doors, K. Gerstmann, London. 

8672. Rest Bars, J. Kraus, London. 

8678. SNow Me.tTina Furnaces, F. X von Garnier, 
London. 

8674. Spoke Tanoinc Macuines, H. H. Mulliner and 
H. Austin, Birmingham. 

8675. Sians, G@. A. Dalumi, London. 

8676 Sappie Bar, 8. A. Cooper and J. O. Nicholls, 


on. 
8677. Renperixc Doors Dravoeut-tiert, J. Ehrcke, 


mdon. 

8678. Lamps, H. Hodgkiss, London. 

8679. Arc Lamps, T. 8. Foster, London. 

3680. Sarery Apparatus for Borers, W. Battensby, 
London. 

= Sow for Heatinc Purposss, E. Soutter, 


B g) " 
8682. Step Lappers, G. Nobes and F. 0. Bovingdon, 


ndon. 
8683. CHains, E. Robergel, London. 
584. PREPARING Parts of Garments, L. War tski, I 
Heilbron, and A. Cohen, London. 
8685 InsuLaTINe Exixcrric Conpuctors, H. Edmunds, 


ndon. 
8686. Fitter, A. 8. McOnie, Edinburgh. 
3687. Evzctrric Traction, W. 8. and C. R. Boult, 


mdon. 

8688, Sarety Devices for Letter Boxes, A. M. Evan- 
son, London. 

8689. CaULKING Pipe Jotnts, D. O'Neil, G. Thompson, 

. A. Fisher, and E. Kuichling, London. 

8690. VaLve Seats, J. A. Hopkinson and J. Hopkin- 
son, London. 

$691. VenicLe Ware s, H, H. Lake.—(A. Levedahl and 
G. S. Webb, United States ) 

8692. Strap Fasteninos, H. H. Lake.—(C. C. Esterhazy, 
Austria.) 

3698. RarLway Sicnauuine, J. F. W. Morris and G. 
Mumford, London. 

3694. Boor FinisuixG Apparatus, F. W. Page, Londor. 

3695. TRAMCAR FENDERS, all, London. 

3696. Dinner Parts, H. M. Holmes, London. 

8697. Cycies, E D. Williams, London. 

8698. TricycLs, C. Casalegno, Liverpool. 

3699 Rovinc Frames, W. P. Thompson —(& J Meor- 
head, Russia.) 

3700. Cut-out TRANSPARENT Letrzrs, F. Arenberg, 


London. 
8701. F --yaeeeaamn Driving GeaB, W. C. Bersey, 

ndon. 
$702. Rerarnixc Necgtigs in Position, C. H. M Lyte, 


don. 
$708. Raitroap Raji Jornte, M. Hubbel and A. CO. 
Searles, London. 
$704. SexcracLe Frames, S H. Holroyd, London. 
3705. Tings for Waeexs, E. E Hortonand G. Dunstan, 


London. 
8706. Cycte Stanp, A. Frost, L., A., and R. Zimber, 


on. 
3707. Bausues, E. Sutton, London. 
3708. ReveRsINe Exoinus, Davis and Co. and W. R. G. 
Hay, London. 
3709. VaLve-cear of Srmi-noTaRy Esoine;, 8. A. H. 
Noel, London. 
8710. TaRasHING and Wixnowixe Macuing, A. Shuttle- 
worth, F. Shuttleworth, 0. Clark, and R. Gamble, 


London. 
3711. RvuBBER-f0LED Foot-wear, C. L. Higgins, 


ndon. 
8712 Spittoon, F. Diederich, London 
8718. RotLep Meta Bars, J. Penn, Birmingham. 


Qist February, 1895. 
3714. Repuction and Reriyine of Orgs, J. B. Torres, 
Lond 


on. 
8715. Propuction of Gas, &c., J. B. Torres, London. 
3716. Optarsine Vertical Travel of Grass, H. A. 
ps, London. 
8717. SPInDLEs of MULE-sPINNING MacuinERy, J. 
rook, Bradfo 
8718. VaLves and Taps, CO. H. Holgate and R. Paul, 
Leeds. 


8719. Socket-Enps of RaiN-waTER Pipes, C. Smith, 
ngpo 
3720. FILTERING TaNnK for WateR, H. Lockwood, Man- 


chester. 

$721. Knire CLEANING and Po.isHine Boarn3, A. G. 
Rumley, Bristol. 

ay Si aaa of Sresm Borers, G. G. Rhodes, 


B 

8723. MacHineRy for Pagssinc Bricks, W. H. Mann 
and J. 8. » 8. 

bai =F aca for Cicaketrtss, G. C, Bingham, Water- 


for 

8725. ADVERTISING WHIst MaRKER, R. G. Evans, Man- 
chester. 

3726, ANGLER’s Twic Kwirg, J. Lloyd, North Wales. 

8727. HoLtowmna Woopen Seats, T. Miles and A. H. 
Tavener, B: A 

$728. Factno-BaR for Lack MacuInERry, G. Barton, sen., 
Nottingham. 

$729. Botrizs, W. H. Jones, London. 

3730. Stoppers for Bortizs, W. H. Jones, London. 

3731. OPHTHALMIC INSTRUMENT, B. I. Price, London. 

3732. Removat of Luccacs from Ong Pcatrorm to 
Anoruar, T. Lees and W. Douglas, Glasgow. 

3788. Votinc Macuines, J. Liddle,—(—. Abbott, United 


States. 
8734. Lirt-up LatcHes for Doors, A. Cashin, Bir- 


8735. GoLrinc AppiiaNnces, D. Dalziel, Glasgow. 
3736. Diamonps or Guass-cuTTING Toots, A. Rudd, 
on. 

8737. Brapawis, &., C. Ewen.—(/. Cocker, United 
States.) 

87388. DEMONSTRATING GEOGRAPHICAL ASTRONOMICAL 
Prosiems, W. B. Blaikie, Glasgow. 

3739. Braxinc Rattway Wacons, J. H. Ruddick, 
New e-on-Tyne. 

8740. RarLway Foc-sicnats, W. J. Parker, York. 

8741. BicycLe Stepeg, G. von Oito, Glasgow. 

8742. OPERATING WATER-TIGHT Doors, R. Cockburn, 


Glasgow. 
3743. Domestic Crvper Separator, 8. Mills, Harro- 


Ingham, W. 


sas. “Woop-workina Macuinery, 8. 
d J. W. Haywood, 


Illingworth, H. O. Ingham, an 
Leeds. 

8745. WaTer Pires, J. Willis and H. A. O. Adrain, 
Sheffield. 

8746. Macutne for Pressinc Bricks, 8. H. Bromley, 
Redditch. 

a, — Macurnzs, V. E. Beronius.—(C. G. 
Ah en. 

= Srorpers for Bort.zs, Jars, and the like, R. Gale, 

mdon. 
8749. Turopo.ites, A. Schindler and H. Breuer, 


Manchester. 
8750. Pomp, F. and J. F. Willans and A. Johnson, 


London. 
8751. Dernicks, F. Edwards, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


528,866. Fiusp Pressure Encine, G. Dixon, Bolton, 
England.—Filed August 16th, 1893. 

Claim —(1) In a fluid worked engine, an engine 
cylinder having at one or at each end thereof separate 
steam and gaseous fluid supply pipes or passages, & 
valve acting to place the gaseous fluid supply pipe or 
passage in communication with said cylinder during 








———<$<$< 
——- 
the period of exhaust, and a valve acting to 
steam supply pipe in. communication wie 
y after p gaseous fluid erein 
(2) The combination with an engine oylinder bere . 
separate inlets for heated us fluid and for ste; 
and valves for controlling said inlets, of a heater. sions 
connecting the same with the gas inlet awe 
said engine cylinder, a blower for forcing gas throy, h 
said heater and connecting pipes, a steam generate, 
and a steam superheater arranged in the steam pip’ 
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between said steam generator and engine cylinde 
formed with separate but adjacent passages aa 
and hot gaseous fluid, substantially as described for 
the purpose specified. 
529,092, Permutation-PaDLocg, C. H. Woo, Dayton 
Ohio.—Filed January 6th, 1894. ‘ 
Claim —(1) In a permutation pad lock, the combina. 
tion with 2! casing having chambers therein, of 
permutation wheels provided with openings of 
varying diameters, a staple provided with serrated 
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shoulders ()), sleeves inclosing the ends of said staple, 
provided with serrations on their ends to engage witn 
the shoulders on the staple, and teeth on the sides 
thereof, whereby the letters forming the combination 
may be changed and a new combination formed, as 
herein described. 


529,114. Rotary Correa, J. Ettinger, Miltov, Pa— 
—Filed March 15th, 1894. 

Cluim.—(1) A rotary cutter comprising one or mor) 
bits or cutters having shanks and a support having 
flanges held in fix relation to each other, and 
between which the shanks of the bits project and 





with which they are pivotally connected. (2) Arotary 

cutter comprising a thimble provided with fixea, 

non - adjustable flanges and bits or cutters having 

moor projecting between the flanges and pivoted 
ereto. 


529,117. RecutatoR ror DyNAMO-ELECTRIC Ma- 
cHings, J. Ferrand, Darnetal, France.— Filed July 
8rd, 1891. 


Claim.—(1) In a current regulator constructed to 
operate in connection with an electric generator, the 
combination with the wire ing the field magnet 
exciting current, and carbon column A interposed in 
said wire and through which the exciting current 
passes, of means for automatically regulating the 
pressure upon the carbon column, consisting of a 
shunt circuit, electro-magnet D therein and adapted 
to be energised by a derived current, armature arm B’, 
pressure arm E*, made integ al with said arm E, 




















adjusting rod H + at one end of said arm B* adapted 
to bear tt one end of the carbon column, and 
weighted lever arm F? made integral with arm E’ E°, 
all substantially as described and for the purposes set 
forth. (2) The combination in a regulator of a stan- 
dard I, magnet D supported thereby, a three-armed 
ivoted lever KE’ E? E%, arm E’ serving as an armature 
or said magnet, a weight on the arm E?, a pressure or 
contact device carried by arm E%, and the carbon 
column A, all ese substantially as described. 
(3) The combination in a regulator of the standard I, 
magnet D su thereby, a three-armed pivoted 
lever E’, E2, EB’ serving as an armature for said magnet, 
a movable weight on the arm E,a T nagpte or contact 
device carried by arm E3, the carbon column A, and 
the dashpot, all arranged substantially as described. 








Turoat IRRITATION AND CovaH, — Soreness and 
dryness, tickling and irritation, inducing cough and 
affecting the voice. For these symptoms use Epps’s 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
@ —e in these cae Crees Ha tine, 

ly 2 y xes es ’ 
1s. Ly 


“James Epps anp Co., Homc- 
pathic 4 


emists, London. 
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THE UTILISATION 
By Ep. C. Dg Szcunpo, A.M.I.C.E, 
In the course of a recent visit to the United States, 


OF NIAGARA. 


the writer had an opportunity of inspecting the 
works of the Niagara utilisation scheme, and of investi- 
gating its merit and its probable future. The scheme is 
one which commends itself to the practical mind on 
account of the extremely careful manner in which every 
detail connected with its development, both technically 
and commercially, has been studied and worked out by 
those connected with and responsible for the movement. 
They have not fallen into the common error of working 


purposes and for use in case of fire. 


panying map. 
A new settlement has been founded on the company’s 


is a Cherokee word meaning ‘ Place of Refuge.” It is 
situated adjacent to the railway and steamboat dock, and 
is laid out on the plan of model working man’s dwellings, 





attempted on this side. 


out the technical details first and considering the com- | Twenty-one different styles of architecture have been 


mercial aspect afterwards. 
scientific men only, but pre-eminently the carefully 
matured and elaborately worked out plan of sound busi- 
ness men who look before they leap, and whose apparent 
speculation exists only in the short-sighted judgment of 
their critics. The latter are not gifted with foresight 


It is not the scheme of | employed so as to avoid monotony, and the houses are 
| equipped with all modern improvements. A sewage farm | 
| has been provided, where the sewage from the new town 
| is treated, and the effluent rendered innocuous. 


Four 
hundred acres have been set aside by the Niagara Develop- 
ment Company, which proposes to build houses as fast as 


The extent of the | 
property owned by the company is seen in the accom. | 


property, and has received the name of “‘ Echota,” which | 


only on a much higher and more elaborate scale than that | 
This settlement or town is | 
intended to provide accommodation for the workmen | 
| engaged in the various factories which are in the course 
| of erection in the neighbourhood of the power house. 


ing a power-producing capacity of 125,000-horse power; 
and it is more than probable that in each of the towns in 
which power is furnished there will be organised local 
companies for the control of it, which will be independent 
in one respect and yet controlled by the parent company. 
The map herewith gives some idea of the property 
which has been secured for the purpose of erecting manu- 
| factories and works, wherein the electric power will be 
used. The whole of that marked A is 

It may be objected that in such an undertaking the 
technical aspect was such an important factor in the 
| future of the concern that it should have received atten- 
tion first ; that is to say, it should have been made clear 
how much the power was going to cost to produce before 
talking about selling it. To this the author can only say 
that he, in common with the many who had not had an 
opportunity of recently studying the conditions and 
| general surroundings of this undertaking on the spot, held 
| very much the view of the matter formerly, and was 
inclined to endorse, Mr. J. Swinburne’s criticism of Pro- 


keen enough to discern the distant goal which is plain | it is necessary to accommodate the factory hands. There fessor Forbes’ recent paper at the Institution of Electrical 


to the eyes of those they criticise. 


As this scheme was | are several companies connected with and forming the Engineers on “‘ The Niagara Scheme.” It will be remem- 


carefully considered first from the commercial point of | undertaking, each independent as a corporation, but bered that Mr. Swinburne objected that Professor Forbes 
dependent on the parent company, the Cataract Con- 
struction Company. 


view, it would be well to glance briefly at this side of the 
question—which, after all, is the crux in all engineering 
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undertakings—before dealing with the technical position. 

It was recognised by the promoters of the enterprise 
that to produce power cheaply is not sufficient of itself 
to ensure a financial success. It is equally essential that 
it should be produced where it is wanted, or that it should 
be called into existence in such a form as to be trans- 
missible to the points at which it can be profitably 
employed at a sufficiently low cost; or again, either the 
nature of the power or the surroundings of the spot on 
which it is produced must hold out sufficient induce- 
ments to cause users of power to come to the power. 
It reflects the greatest credit on the foresight of the men 
who compose the Cataract Construction Company that 
this view of the matter was so clearly appreciated by 
them at so early a stage in the proceedings. This strikes 
any one who visits the spot and inquires as to the price 
of land anywhere within a reasonable distance of Niagara 
Falls city. 

Very early in the history of the project one of the 
directors of the company was deputed to buy up all the 
lands in the vicinity of the proposed position of the 
wheel pits which were likely to increase in value as soon 
as the great undertaking should show signs of becoming 
a fait accompli. Their reason for doing this was to 
enable them to offer manufacturers sites for their mills 
on such terms as would, if necessity required, make it 
worth their while—when combined with the cheap rating 
of power—even to remove their works from their present 
sites where coal was the power-producing factor, and to 
come to Niagara and use water power. 

In a short time some 1500 acres of valuable property 
had been acquired, including about two miles of river 
front 500ft. deep. Sixty acres of this land have under- 
gone considerable improvement, notably by the introduc- 
tion of a sewerage and drainage system, by the cutting 
and macadamising of roads, and by the erection of means 
for providing an efficient water supply for domestic 
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| had quite neglected to touch upon the fundamental points 
in the undertaking, namely, what the power would cost 
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NIAGARA FALLS ELECTRIC POWER AND HYDRAULIC STATION—TUNNEL AND PROPERTY 


There is the Niagara Construction Company, the 
Niagara Falls Power Company, the Niagara Junction 
Railway Company, which has built a railway five miles 





The Sea of the Cataract Construction Company Modelled in 
Clay by McMonnies 
long, and the Niagara Development Company, which 
controls the new town just described. Then there are the 
Canadian. companies, which will ultimately build two 
tunnels on the Canadian side, each of them represent- 


to produce, what it would be sold at, who were to buy it, 
and what they were to do withit when bought. The criti- 
cism went to the root of the matter, and was perhaps 
justified by the reticence of Professor Forbes and the mem- 
bers of the company; but a visitor to the power-house to- 
day will come away with a very different impression to 
| that conveyed by Professor Forbes’ paper. There is an 
| earnest reality, an impressive sense of approaching com- 
| pletion distantly analogous to the dying down of the 
| **singing”’ of a kettle of water prior to its bursting 
| forth into the activity of steam generation, which cannot 
| fail to convince even the most sceptical that most of the 
| harness is already fitted on to the Niagara river, and 
| that but few and comparatively insignificant a number 
| of straps and buckles require to be adjusted before a 
portion of the mighty power which for countless ages 
has run to waste—speaking as a utilitarian—shall be 
constrained to do work for the good of mankind. 

It is a revelation to go from England—where the utili- 
sation of Niagara is looked upon as something akin to a 
hare brained scheme—to the unpretentious but massively- 
built power house, wherein provision is made for three 
5000-horse power turbines, two of which are now fixed, 
have been tested, and are only awaiting the arrival of 
the dynamos from Pittsburg to begin transforming the 
energy of the water into electric energy.* What is 
perhaps even more convincing is the absence of any 
excitement or unusual interest in the town of Niagara 
Falls or in the immediate neighbourhood. The scheme 
is looked upon practically as a fait accompli, and indeed 
the author was informed by the engineer at Niagara 
Falls about the end of November, 1894, that he could 
have commenced to supply electrical energy a fortnight 
before had delays not occurred in arranging for the test- 





“A day or two before the author left New York he vas informed by 
the Westinghouse Electric Company that the dynamo hid been success- 
fully tested, and was in every way satisfactory. 
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| 
ing of the dynamo on account of its abnormal size. | were not conclusive—that is to say, the resultant effect | Rome—a distance of seventeen miles—and as this appears 
It is not so long ago that the author asked a brother | was to show that under certain circumstances power | to have worked satisfactorily for two years, it may be 
engineer, on his return from the States, his opinion of | could be transmitted electrically with success and a | taken as an indication, at least, that the transmission of a 
the progress of the Niagara scheme. His reply was that | certain degree of economy, but not under all circum- | greater amount of power toa greater distance is not 
there was a hole in the ground, and the rest was on paper. | stances. The exact method of distributing power to a | without the limits of electrical possibilities, 
That is not the case now. The paper stage is past, the | great distance is probably not yet decided on. The latest 


holes in the ground now contain the 
machinery for which they were made, and 
before very long the Old World will awake 
with a start to find the New World far 
ahead of them in this sort of enterprise. 
The engravings herewith show the 
buildings, and give some idea of their 
massive and permanent character. One 
gives a view inside the power house, 
looking towards the end, which is tem- 
porarily closed pending the expected 
future growth in demand. In this view 
is shown the foundations of the two 
dynamos above the turbines, and as they 
appeared at the beginning of November. 
In the preceding page, stress was laid 
upon the commercial aspect of the under- 
taking, and it was suggested that ob- 
jection might be taken to the manner in 
which those connected with the com- 
panies had dealt with the matter on the 
ground that it was essentially a technical 
enterprise. It would appear that the 
technical character of the works ha; 
been much overrated, or misunderstood, 
or misconstrued on this side of the 
ocean. The writer had an opportunity 
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It may be of interest to quote Dr. Coleman Sellers, the 


President of the Niagara Falls Power 
Company, on this subject. He writes ag 
follows:—‘‘It is absolutely certain from 
what has already been done elsewhere, 
that profitable transmission to a distance 
of 150 miles is within the existing practice 
of distributed power. This 150 miles 
from Niagara Falls in a straight line 
brings us to within ninety miles of the 
City of New York; and if we assume as 
oe economical transmission to a 
istance of 320 miles, we have an area 
including the densest population, taking 
in Columbus, Ohio, touching Washington, 
District of Columbia, including Phila- 
delphia and New York and the whole of 
the States of Pennsylvania, New York, 
part of Maryland, the Northern part of 
Virginia and West Virginia, more than 
two-thirds of Ohio, fully threequarters 
of Michigan, beside reaching to Montreal 
in Canada, thus showing that the situation 
of Niagara Falls is phenomenal in its 
ability to distribute the power over an 
area that furnishes the most desirable 
market for profitable development.” 

A criticism of this statement would re. 


of inspecting the works and drawings, the turbines and | method, and the one which will probably be adopted, was | quire an article toitself. As faras the writer has been able 
dynamos, and of discussing the matter in detail with Mr.de | to carry the current from the dynamos to a special trans- | to gather, however, the generation and distribution of the 
Courcy May, the resident engineer at Niagara Falls. There | former house—which was nearly completed when the | power to great distances would but add to the success of 
is a total absence of any experimental elementin the whole | author left America—in which the two-phase current is | the undertaking. By that is meant that two months ago 
works. In fact there is not one piece of machinery used | transformed not only to a higher voltage, but into a | contracts had already been made for the use of the whole 








BRIDGE CARRYING ELECTRIC CONDUCTORS FROM POWER HOUSE DYNAMO FOUNDATIONS—VIEW IN NIAGARA POWER HOUSE 


for which there does not exist ample justification in the way | three-phase current. At the other end the three-phase | of the power now installed at such rates as would pay 
of successful precedents. The turbines used are of the | extra high-tension current enters a similar transformer, the bonded interest and working expenses of the com- 
well-known Fourneyron type, the efficiency of which may | and issues as a two-phase high-tension current. pany, and leave a surplus for distribution on the common 
be predicted to perhaps 1 per cent.» The dynamos are! Wayleaves have already been obtained for an overhead stock. 

of simple though unique design, the armature winding line to Buffalo, and a contract has been made with the The amount of money already sunk is not so very 


presenting no new features of great im- 
portance. The method of governing, the 
operation of the sluice gates, in fact all 
the operations connected with the gener- 
ation of electrical energy being effected 
by a combination of appliances, each of 
which has been successfully used before. 
It is, in fact, the boast of the Con- 
struction Company that they have not 
allowed themselves to be led away into 
applying methods or mechanisms whose 
utility or adaptability could in any way be 
questioned. 

As regards the generation of electrical 
energy and its distribution in the im- 
mediate neighbourhood, and even to 
moderate distances, there is absolutely 
nothing new in itself, nor is there any- 
thing really new in the combination. 
The only direction in which anything 
approaching novelty can be said to enter 
is in the size of the turbines and in the 
manner in which the head of water 
operates on them, and by which a part of 
the weight of the shaft and rotating field 
magnets is balanced. The remainder 
of the weight is taken by a thrust-block. 
The dynamos will generate two-phase 
alternate current at 2000 volts, and at 
this voltage electrical energy will be 
distributed locally from the switchboard 
at the power house. 


The distribution of power to Buffalo and greater dis- 
tances is a problem presenting difficulties which have not 


cou 


A MAIN SLUITE AND 6000-4.P. FOURNEYRON TURBINE 


much — speaking comparatively; it is 
about £800,000, of which a considerable 
portion—over £220,000—was expended 
in building the tunnel which forms the 
tail race for the water from twenty-four 
5000-horse power turbines. It is more 
than a mile and a-quarter long. In 
section it is shaped like a horseshoe, 
14ft. wide at the bottom, 18ft. at the 
broadest part, and 21ft. high. It is cut 
in a straight line through rock, and opens 
into the river in the gorge, a short dis- 
tance below the American falls. The 
average depth is about 200ft. below the 
city of Niagara Falls. The cost of the 
tunnel was considerably in excess of the 
amount originally expected from the 
estimates and! reports of the engineers. 
The chief cause of this increase of the 
cost lies in the degree of softness of the 
shale rock encountered in several places. 
Owing to this circumstance, it was 
decided, in order to ensure the permanent 
character of the work, to line the tunnel 
throughout with four to six layers of 
vitrified brick throughout its entire length. 
The author was informed by M. de Courcy 
May that there was not the slightest 
evidence of leakage throughout the tunnel, 
the lining being perfectly dry and satis- 
factory. This is certainly more than can 
be said of most tunnels. As far as the 


—— of that city for the supply of 10,000-horse | author could judge, however, this was only a sample of 
power to commence with. There seems no reason to | the way the whole work is being carried out. Evidently 
as yet been satisfactorily solved—that is to say, from | doubt the possibility of transmitting this power to | thoroughness and solidity seem to be the ruling principles 
an economical point of view. The Frankfort experiments | Buffalo—distance of twenty miles—at acost which will | of the directors, it beg their intention to call into 
enable electrical power to compete with steam power at | existence something that will be of a permanent and 


were most interesting, and no doubt successful; but they : ‘ pone aaa | a 4 
. satimate aeitl dhien a aedantl Gaeiciais ato | that city. The writer has in mind the transmission of 8000- | lasting character. 
pol EEE ee SS ee power from the Tivoli waterfalls in Italy to light | The tunnel is lined with cast iron along the last 200ft. 
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of its length, in which the gradient is much steeper than 
in the remainder of the tunnel. The reason of this is to 
carry the mouth of the tunnel below the level of the 
river, 80 that the mass of water should act as a sort of 
buffer to the water pouring from within. The average 

adient is about 7ft. per 1000, or lin 143. It may be 
mentioned in parenthesis that 845,000 tons of material 
were dug out in forming the tunnel, and were used to 
build up marshy land along the river bank, thereby form- 
ing a considerable number of acres of real estate, which 
constitute a valuable asset of the company. That is the 
largest hydraulic tunnel ever built, and it will be realised 
by engineers that the construction of the arches at the 
junction of the large wheel pit with the main—both of 
which are horseshoe in shape—calls for no little skill both 
in setting out and in stone-cutting. 

Many schemes for utilising the power ‘“‘as and when” 
it is economically transmissible to great distances have 
been formed, and have found enthusiastic supporters. 
Perhaps the most important and the most advanced is 
that for constructing a trolley line along the Erie Canal. 
A company has been formed for this purpose, and agrees 
to tow boats along the canal at a charge of not more than 
20 dols. per horse-power per season. How the horse- 
power is to be measured, whether by some empirical 
formula involving the length and breadth of the canal 
boat multiplied 3 a constant, or whether it is to be 
actually measured, and if so by what kind of meter, &c., 
is not specifically mentioned at present, but the company 
state that the cost will be from 10 to 50 per cent. less 
than the prerent cost of hauling boats. GovernorF lower, 
of New York, is enthusiastic on the canal trolley; but he 
states that his enthusiasm is derived from ‘“ assurances 
he has received from the Cataract Company.” The New 
York State’s Superintendent of Public Works has signed 
important contracts with the company, namely, for the 
use by the company of the narrow strip of State land 
along the Erie Canal for fifty years. The author learns 
that the canal boatmen are much more interested in 
getting the canal deepened to 9ft. than in any form of 
trolley towing. 

In anticipation of the vast possibilities which would 
attend the demonstration of economical transmission of 
power to the distance assumed by Dr. Coleman Sellars, 
the company has acquired the right of way for a second 
wheel pit and tunnel. These two tunnels, together with 
the plant on the Canadian side, will have a total capacity 
of about half a million horse-power. This is a large 
amount of power, and the question that suggests itself is 
this: To what extent will the Falls themselves suffer in 
point of diminution of volume of water falling? From 
careful surveys and gaugings, the volume of water falling 
over the edge per second is estimated at 265,000 cubic 
feet. The average fall is about 163ft., hence the gross 
horse power available is roughly 

265,000 x 62 x 60 x 164 
38,000 
5,000,000-horse power. The average depth of water at 
the edge is 6jft., or 75in., hence, the 450,000-horse power 
should lower the average depth, or—allowing 75 per cent. 
efliciency of transformation—by 


75 x 450,000 x 200 


75 , 
5,000,000 = Qin. 

This is not a great matter, certainly not enough to 
present any noticeable difference in the falls. The con- 
sumption of water for producing the 120,000-horse power 
for which the existing tunnel is constructed and which is 
about as far as we should look in the future at this stage, 
would therefore make but an insignificant difference in 
the crest of the American falls. Asa matter of fact, a 
stiff wind blowing up stream is found to cause a much 
greater difference. As to the cost of power the Company 
is naturally somewhat reticent. The author has reason 
to conclude, however, that at Niagara Falls electrical 
penne will be obtainable at the rate of £6 to £8 per 

orse power per annum, or about }d. per 1000 watt hours. 
What the cost will be at Buffalo, or at a distance of 320 
miles, is as yet problematic. 

In any case the contract price as already arranged, 
must offer substantial advantages, for the Pittsburg 
Aluminium Reduction Co. finds it worth its while to 
move its works from its present position at Pittsburg, 
where good coal can be obtained at 3s. 4d. per ton, to 
Niagara Falls, in order to profit by the economy to be 
obtained by using the power under the terms offered by 
the Company there. 

This speaks for itself, and from interviews the writer 
has had with the leading gentlemen connected with the 
enterprise, he has no doubt that at Niagara Falls it 
would hardly pay to use steam power in place of 
Niagara power, even if the State gave the coal free asa 

nus, 





= nearly 








PARLIAMENTARY NOTE. 


Ships’ boilers.—This question was raised again last week 
by Mr. Wolff, who asked for information about the boilers of 
the Sharpshooter. Mr. Robertson said :—‘‘ The Sharpshooter 
was fitted with eight Belleville boilers twelve months ago, 
and these were first tried on board under steam in February, 
1894, Seventoen steam trials were made at various powers 
and durations up to thirty hours. The ship was commis- 
sioned in September, 1894, and whilst on service with the 
Channel Squadron has made two special 12-hour trials and 
the usual quarterly 24-hour trial, and the result as regards the 
Belleville boilers has in each case been most satisfactory.” 








In a recent report to the Paris Academy of Sciences on 
& work by M. E, Hardy relative to the application of sound vibra- 
tions to the analysis of two gases of different densities, it is 
stated that by means of an instrument—termed a Formnophone— 
consisting essentially of two pipes tuned to give the same note, and 
blown with air and with air containing a lighter gas, the quantity 
of lighter gas present may be ascertained by the production of 
beats between the sounds emitted by the two tubes, 


SOME GERMAN RAILWAY STATISTICS. 


THE Railway Department of the Imperial German Govern- 
ment has lately issued its report of the results of the work 
of the railways of the Empire for the official year 1892-93. 
It is‘ very voluminous document, but a full abstract has 
appeared in the columns of our contemporary Uhlands 
Verkehrs Zeitung, from which we reproduce some of the 
figures likely to be of interest to our readers. 

Length of lines.—At the end of the period in question the 
total length of lines was 42,964 kiloms.—26,697 miles—with 
an increase upon that of the preceding year of 639 kiloms.— 
400 miles—or 1°49 per cent.; 90°6 per cent. being in Govern- 
ment and the remaining 9-4 per cent. in private ownership. 
The eee of single to double lines was almost exactly as 
2 to 1, the former being 67 per cent., and the latter 328 per 
cent. of the whole. The remaining 0 2 percent. is made up of 
about 25 miles of three-line and an equal length of four-line 
roads. The latter section, with the exception of about three 
miles of goods lines near Oberhausen in Westphalia, are 
confined to the Berlin metropolitan and suburban railway 
districts. Inclusive of junctions, the total length reduced to 
a single line is 76,163 kiloms., or 47,326 miles. 

Lines and works.—70°72 per cent. of the lines are straight, 
and 29 28 per cent. in curves; 31:23 per cent. level; 38°04 
percent. on rising, and 30°73 per cent. on falling gradients ; the 
sum of the height of the former being 97,387 metres, and that 
of the latter 74,488 metres. The difference of these figures, 
22,899 metres, rather more than fourteen miles, seems to 
indicate that many of the lines terminate at a high level 
above the sea. The proportional length of embankments to 
cuttings is about 2 to 1—27°7 to 13°5. There are 12,820 
bridges of all kinds between 64ft. and 100ft. span, of which 
only 675 are built of wood, the remainder being in iron or 
masonry. Lesides these, 359 works are classed as viaducts, 
having a total length of 51,712 metres, and there are 495 
tunnels, of which 32,066 metres are laid with single and 
145,579 metres with double lines. 

Crossings.—The number of railway crossings on the level 
has been diminished in the year from 195 to 191, while those 
at higher or lower levels have increased from 575 to 584, and 
the number of junctions from 983 to 1016, The road cross- 
ings are :—On the level 67,933, by over bridges 3038, and by 
under bridges 9877. 

Stations.—The total number of stations is 7754, of which 
4041 are classified as principal stations, 2342 as stopping places, 
and 1832 stopping points. Besides these there are 1404 inter- 
mediate stations for signalling purpores only. About one- 
ninth—11 6 per cent.—of the whole length of the lines is laid 
in the stations. 

Permanent way.—Including junctions, the total length of 
way, equal to 76,163 kiloms.—47,326 miles—of single line. 
Of this only 689 kiloms. are laid with chair rails, the other 
systems in use being as follows in the year :— 





1892-3. 1891-2. 

uv, Flat bottomed rails on iron sleepers and 
oss dene. Te ee ee ee 67,636 

b. Flat bottomed rails on losgitudinal bearers, 
Hilf’s and similar systems .. .. .. 5,678 5,774 

c. Flat bottomed rails without sleepers— 
pS a eee 96 lll 


In the first two systems, which are alone of importance, the 
weight of rails and fastenings per kilometre were as follows :— 





1891-2. 192-3. 

Tons. Tons. 

a. Rails eo 68°95 - 68°83 
Fastenings .. 8 25 861 
77°20 77 44 

by. Be ae <- 53°83 -- 58°78 
Fastenings .. 11°90 - 1197 
65°73 65°70 


Showing that the improvements made have been in strength- 
ening the fastenings, while the weight of the rails has been 
slightly diminished. In round numbers about 5,840,000 tons 
of rails, and on the lines on cross bearings about 653 millions 
of sleepers are in use, the numberof sleepers per kilometre 
having been increased in the year from 1109 to 1117. 

The renewals during the year extended over 2577 kiloms. 
—2276 on sleepers, 268 on longitudinal bearings, and 33 on 
chair lines. The nature of the changes will be seen in the 
following figures, giving the number of the different kinds of 
bearings removed and replaced. 


Wood Iron cross = 
sleepers. sleepers. — cubes, 
Removed .. 4,210,664 389,073 .. 75,717 .. 24,122 
Replaced .. 4,290,458 .. 1,084,501 15,412 4,233 


From which it appears that most of the older systems are 
being gradually replaced by those on cross sleepers, with a 
growing tendency to substitute iron for wood. 

Narrow gauge lines.—The total length of lines of less than 
standard gauge was 1268°72 kiloms.—792 miles—having 
increased by 71 miles during the year. 

Rolling stock.—The number of locomotives at the end of 
the year was 15,475, including 3748 tank engines, represent- 
ing a total outlay of +£33,391,589, or an average of 
£2157 16s. each, which is £11 less than that of the preceding 
valuation. The price of new engines during the year varied 
from £657 to £2807 each, or from £43 16s. to £125 per ton. The 
stock of passenger carriages was increased from 27,512 to 
28,901, with 64,666 axles, with a total carrying capacity of 
1,231,128 seats and standing places, for a cost of £12,297,420, 
or an average of £190 peraxie. The baggageand goods wagons 
amounted to 308,336, with 627,359 axles; the total carrying 
capacity being 3,311,060 tons, or 5-28 tons per axle, and the 
cost £45,182,220. The total outlay on engines, tenders, 
carriages, and wagons was £90,871,225. 

Traffic returns.-—The total number of passengers carried 
was 488,170,937, with an average length of journey of 24°14 
kiloms.—15 miles—the receipts being £17,739,660, or £76,967 
less than in 1891-92. The proportional distribution of the 








passengers, of places occupied, and average distance 
travelled in the different classes, was :— 
Per cent. « f Per cent. cf Average length 
whole. seats fillee . of journey. 
kiloms. 
First class 0°45 8°64 90°52 
Second class... 10°10 18°34 .. 36°55 
Third class 61°53 ee 28°46 .. 19°41 
Fourth class... 26°01 .. .. «- 33°55 .. . 26°31 
Military .. OSE. we ee te lee ee ee ES 
100° 23°76 24°19 


The figures in the second column will be a surprise to those 
who are in the habit of considering that foreign trains are 
better filled than English ones, as more than three seats out 
offour seem tobe runempty. Thelow proportion of filling and 





length of journey in the first-class seems to show that its use is 








mainly confined to the long through and international 
expresses. The total freight of goods amounted to 232,811,309 
tons carried for an average distance of 101°56 kiloms. per ton. 
In this is included about two million tons of service or non- 
paying freight. The loads amounted to 46°54 per cent. of the 
total capacity of the wagons, or 3:86 tons per axle in loaded, 
or 2°49 tons in loaded and empty wagons taken together. 
The receipts for freight amounted to £44,428,866. The 
total traffic receipts from all sources—excluding rents 
for leased lines—was £67,073,400, or an average of £1570 
per kilometre—£2510 per mile—of line worked. The highest 
average of receipts is on the Main Neckar line centreing at 
Frankfort, £3579 per kilometre; and the lowest, £134, on & 
local line in Silesia. 

Capital and returns.—The total outlay on the lines to the 
end of the year under review was £542,545,000, or £12,660 per 
kilometre—£20,250 per mile—the surplus revenue was 37°75 
per cent. of the receipts, and the return on the capital 4°56 
per cent. This latter quantity has varied but little for ten 
years past, the lowest return in 1885-86 having been 4°42 per 
cent., and the highest in 1889-90, 56 per cent. The total 
number of railway servants of all kinds of employment was 
416,596, or about one person in 120 of the whole population of 
the Empire. 

Accidents,—The total number of accidents, exclusive of 
those in workshops, was 3517, against 3789 in the previous 
year, of which 820 occurred on the main lines and 2697 in 
stations, of which the train accidents proper—collisions and 
derailments—-seem to form but a small part :— 
On —_ In stations. 
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« of 


Collisions 

Derailed ° 156. ° 

The numbers of persons killed and wounded were 668 and 

2486 respectively, or 30 and 64 less than in the preceding 

year. The proportion between the persons injured and the 

train mileage was 9°55 per million kiloms., or 15:14 per million 
train miles. 








NEW ELECTRIC TRAMWAY IN BRISTOL. 


Tue objections which have been raised against overhead 
wires, especially within city limits, have done much to pre- 
vent electric traction on this system being used in England, 
to anything like the extent to which we find it in the United 
States. Where electric carriages travel on ordinary roads, it 
is evident that the motive power, if it is to be generated at a 
central station, and taken by cable or wire to the vehicle, 
must pass overhead, or in an underground conduit, which is 
expensive, and frequently objected to by the authorities. It is 
equally evident that a conveyance which only starts at the 
outskirts of a town will not be so useful to the general public, 
or so profitable to its proprietors as one which can commence 
its journey from a more central point. The opposition 
to electric traction has not been altogether without rea- 
son; accidents have occurred from broken wires, and it 
cannot be denied that on many American lines, especially in 
the Western States, leakage is not taken into account, 
as long as sufficient power can be generated to run the 
cars. Still, as the result of many years’ experience in San 
Francisco and several other large cities, has shown that 
where the inclines are not too great, electric traction is 
cheaper than cable or horse, its advocstes in England have 
been stimulated by this opposition to consider whether the 
system could not be improved. In most parts of the country 
municipal authorities have met all proposals for the construc- 
tion of electric tram lines with an unvarying non possumus, 
but the Corporation of the city of Bristol have not treated the 
Bristol Tramways and Carriage Corapany in this manner. 
When it proposed to extend the existing line, which now 
runs from Old Market-street to St. George’s Church, along 
the London-road to Kingswood, and to work the old as well 
as new sections from a central electrical station, by means of 
an overhead wire, there was naturally some opposition ; not 
only from the local authorities, but also from the representa- 
tives of the General Post-office. Further explanations were 
required by the former, and stringent stipulations with regard 
to leakage were made by the latter ; but eventually the Act of 
Parliament allowing the work to be put in hand was passed 
without opposition. 

The engineer for the line is Mr. Joseph Kincaid, M.I.C.E., 
of Messrs. Kincaid, Waller, and Manville, Great George-street, 
Westminster, and the contract for engines, boilers, dynamos, 
and other electric appliances, as well as cables and cars, has 
been taken by the British Thomson-Houston Company, an 
inspection of whose work at Brussels, Havre, and elsewhere, 
had much weight in influencing the directors of the company 
to adopt this system of traction. Mr. Krauss is the contractor 
for extending the rails to Kingswood. This work is interest- 
ing to engineers, not merely because it will pass through the 
crowded streets of a busy and important city, but because it 
is the first electric tram line constructed under the new 
Board of Trade rules. 

Several of these stipulations relate to generators, con- 
ductors, &c., and there are very stringent regulations with 
regard to leakage. The clauses referring to this subject 
are :— 

(3) Where any rails on which cars run or any conductors 
laid between or within 3ft. of such rails form any part of a 
return, such part may be uninsulated. All other returns or 
parts of a return shall be insulated, unless of such sectional 
area as will reduce the difference of potential between the 
ends of the uninsulated portion of the return below the limit 
laid down in regulation 7. 

(7) When the return is partly or entirely uninsulated, a 
continuous record shall be kept by the company of tho 
difference of potential during the working of the tramway 
between the points of the uninsulated return furthest from 
and nearest to the generating station. If at any time such 
difference of potential exceeds the limit of seven volts, the 
Company shall take immediate steps to reduce it below that 
limit. 

(10) The insulation of the line, and of the return when 
insulated, and of all feeders and other conductors, shall be 
so maintained that the leakage current shall not exceed one 
hundredth of an ampére per mile of tramway. The leakage 
current shall be ascertained daily, before or after the hours 
of running, when the line is fully charged. If at any time 
it should be found that the leakage current exceeds one-half 
of an ampere per mile of tramway the leak shall be localised 
and removed as soon as practicable, and the running of the 
cars shall be stopped unless the leak is localised and removed 
within twenty-four hours. Provided that where both line 
and return are placed within a conduit, this regulation shall 
not apply. Itis further stipulated that the Board of Trade 
may at any time within twelve months call for copies of these 





daily observations to be forwarded to them. 
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MAP SHOWING THE ELECTRIC TRAMWAY IN BRISTOL 
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“Yue Encincer” 


In the illustrations, Fig. 1 is a plan of part of Bristol, 
showing the line, nearly four miles long, which is to be 
worked by electricity. It will be observed that the power 
station, which is close to St. George’s Church, at the 
termination of the existing line, will be about half-way 
between the extreme ends. It stands a short distance 
off the main line to which it is connected by a branch 
line in Beaconsfield-road. Fig. 2 shows the existing ar- 
rangement of rails, being a T bar carried in cast iron 
chairs. Fig. 3 is a section of the rail used for the new part 
of the line. It is 54in. wide at the base, 6in. high, and 
weighs 76 lb. per yard. 

The head of this rail is differently formed from those 
generally used on tram lines. Asa rule, the angle between 
the web and the under side of the head is very obtuse, which 
makes that at the upper end of the fish-plate correspondingly 
acute. In this, the fishing angle is about the same as that 
on an ordinary Vignolles rail. The width of the rail head on 
the old part of the line is 3}in., and that of the groove l}in., 
but the Board of Trade having insisted that for the new 
line the width should not exceed an inch. Mr. Kincaid has 
made a corresponding reduction in the width of the head, 
which now measures 3in. Another peculiarity of these rails 
is the method in which the joints are made. No nuts are 
used, but instead of them, the fish-plates on one side are all 
drilled and tapped, and the bolts are screwed into these. 
Fig. 4 is an elevation of rail joint, showing the copper rods 
by which the rails are connected electrically. Fig. 5 shows 
the detail of this copper rod, which is 0:4 of an inch in 
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NEW AND OLD RAILS, BRISTOL TRAMWAYS 


diameter, and widened out at each end. The extremities 


known as the ‘‘ Chicago Rail Bond.” 
Of the existing line, 2277 yards of double track, and 433 


electric connection will be made. Besides this, 594 yards of 
existing double track will be relaid. The new work will con- 
sist of 1427 yards of double track, and 1239 of single. There 
are no sharp curves anywhere on the line of route; the 
sharpest at any of the points and crossings will be 4O0ft. 
radius, and this will only be exceptional. 
gradient is 1 in 15, but this is only fora few yards; there are, 


from Old Market-street to the terminus at Kingswood there 
is a rise of 300ft. 


boilers, dynamos, and other electric appliances, as well as car- 
sheds, offices, and workshops. The boilers, of which there 
are two, are of Siemens-Martin steel, and are being supplied 
by Messrs. Adamson. They are of the Lancashire type, 30ft. 
long by 7ft. 6in. diameter, the internal diameter of the fur- 
nace tubes being 3ft. The thickness of the shell is 73in., and 
that of the furnaces }in., the ends being }}in. thick. The ordi- 
nary working pressure will be 160 lb., and they will be tested 


and Green’s fuel economisers will be used. The stokers and 
the scrapers for the economisers will be driven by electric 


compound type, H.H.S. size, having two cranks at 180 deg, 
apart. Each engine will give 135 indicated horse-power at 
380 revolutions per minute, with a steam pressure of 120 lb. 





ders is 12in., that of the low-pressure 17in., and the stroke 





are passed through holes in the steel rails, and secured by a | 
steel pin being driven into them. This form of connection is | 


yards of single, will remain undisturbed, except that the | 


The steepest | 
however, long stretches of 1 in 19 to 1 in 20, and altogether, | 


The building in Beaconsfield-road will contain engines, | 


by hydraulic pressure to 260 lb. Vicar’s mechanical stokers | 


motors. The engines are of Willan’s patent central valve | 


at the stop valve. The diameter of thé high-pressure cylin- | 





Sin. The diameter of the fly-wheels is 3ft, 8in., and they are 
grooved to take seven Egyptian cotton ropes 14in. diameter to 
drive the dynamos. There will be a feed-water heater to 
utilise the waste heat from the exhaust steam ; and, asa rule, 
the heated feed-water will pass from this through the tubes 
of the economiser, but if necessary either the economiser or 
the feed-water heater can be used separately or the feed can 
be sent direct to the boilers. 

There will be three slow-speed continuous current electric 
generators, each capable of giving an output of 200 ampéres 
at 550 volts, at a speed of 650 revolutions a minute. The field 
magnets will be four pole, and compound wound, so as to 
produce a rise in the E.M.F. of the machine from 500 volts 
at no load to 550 volts at full load; they will be mounted on 
a cast iron bed plate of box pattern. The armatures are to 
be of the drum type, and the cores of soft, annealed, charcoal | 
iron. The armature shafts will be of mild steel, running in 
cast iron bearings with white metal linings. In connection 
with each generator there will be a switch, so arranged that 
the compound wound generators may be joined up in parallel | 
with each other. The current from each generator armature 
on the “ rail” side, will be fed through this switch into an 
omnibus bar, of sufficient section to carry current for the | 
three generators. From this omnibus bar two feeders and | 
one lighting circuit are to be taken. On the “line” side, 
there will be a second omnibus bar to which the terminals of 
the three generators, and the connections for the two line feeder 
circuits, and the lighting circuit will be joined. There will 
also be a motor generator capable of developing on its 
secondary terminals an output of 230 ampéres at 135 volts. 
The general construction of this generator will be the same 
as those described above. The motor portion will be compound 
wound, in such a manner that the E.M.F. at the secondary 
terminals will be constant ; but the compounding of the field 


| will be done from the motor armature, and not from the | 
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secondary armature ; as the latter will be used in connection 


with a set of accumulators. The primary terminals will be | 


connected to the main omnibus bar, and will therefore have 
| to work at an E.M.F. of from 500 to 550 volts. 

Two complete trolley wires will be put up from end to end 
of the line, for supplying cars running in opposite directions. 
These wires will be of hard drawn ee 0-32in. diameter. 
They will be divided by section suspenders at each half mile 
of their lengths, the two ends of the sections being joined 
together, and to the feeders, by means of junction boxes 
containing switches, and mounted on the standards, to which 
section insulators are fixed. The two overhead conductors 
will be joined at the extremities of the line at Old Market- 
street and Kingswood; points being provided overhead to 
| direct the trolley in the proper direction. There will also be 


the power station, and overhead conductors above the various 
tracks inside the station. 


fifteen plates in each cell. Each cell will have a capacity of 
546 ampére-hours when discharged in six hours. These 
| accumulators are arranged so that they can be put in connec- 
| tion with the low-tension side of the motor generator, and 
| also with the power circuit and lighting. Besides the 
| accumulators, there will be small storage batteries of ten 
cells each for the cars. These will be charged from the 
secondary side of the motor generator, and are intended for 
lighting the cars. Each will be sufficient to keep five 
16-candle power lamps alight for eight hours. Other incan- 
descent lights will be provided, taking their electricity from 
the main trolley wire; but it is not thought advisable to 
rely on this alone. On most electric tram lines, if the trolley- 
pole jumps the wire, the lights are immediately extinguished ; 
consequently, if there is an accident and the car is derailed, 
the light is taken away just when it is most needed. The use 
| of storage batteries will also prevent the fluctuations in the 
light, which are often so disagreeable in electric tramways. | 
The cars, which are being supplied by Messrs. Milne 


points and crossings at the junction with the line leading to | 


There will be a battery of fifty-five accumulator cells, with | jackets was impeded, and there were often 


Swain Eno 


and Co., of Liverpool, will accomodate eighteen inside, and 
twenty-six outside passengers, and the motors will be 
sufficiently powerful to draw an ordinary car after each of 
them. The line is 4ft. 8in. gauge, the inside length of the 
car body is 12ft. 9in., and the length over platforms is 
21ft. 5in. The width over all is 6ft. Tin. The height from 
rail level to top of roof is 9ft, Gin., and to top of trolley-post 
15ft. Gin. The trucks are of the American Peckham Canti- 
lever standard type, and fitted with Thomson-Houston 
motors; which. at a car speed of ten miles an hour, will have 
a tractive effort of 800 lb. at the periphery of a 30in. wheel, 


| It is expected that the work will be completely finished and 


the line open for traffic by next June. 








KRUSHITE. 


WE have received from Mr. Jas. T. Pearson, Burnley, some 
samples of the material, named “ Krushite,”’ by which extra- 
ordinary results are beingobtained by quarry owners and stone 
workers, in sawing and polishing granite, stone, and marble. 
It consists of minute chilled cast metal shot varying in 
size from mere powder to clover-seed size. Blocks of granite 
| are now being sawn with this material instead of sand at the 

rate of 4in. in depth, and hard grit-stone at Jin. deep an hour, 
with twelve blades in the machine, It is superseding diamond 
| saws, as it is, we are informed, capable of doing the same 
amount of work ut one-tenth the cost. It is also being used 
in sand blast apparatus in place of sand, and in substitution 
of diamond drills for boring and drilling. It is an interest- 
ing fact that in sawing and polishing, one ton of this mate- 
rial is equal to about 300 tons of the sharpest sand. The 
tiny balis are chilled to intense hardness without being 
brittle, a proof of which is that by striking it on an anvil, the 
| latter will be indented. The action of ‘ Krushite,” is to roll 
| between the blocks and the saw blade or“ rubber ’’ doing its 
| work by crushing as a wheel glass-cutter does. Consequently 
| it retains its spherical shape, and cutting or crushing power, 
and, as it does not indent or become partially imbedded in 
| the blade or rubber, as is the case with sand, emery, or 
| corrundum, it is rolled backwards and forwards, smoothing the 
surface by crushing the projecting parts, of the blocks being 
sawn or rubbed. The wear and tear on the blade or rubber 
is reduced very much, and we are told the labour and driving 
power are reduced one-half. It is used exactly in the same 
| way as sand, and no alteration to existing machinery is 


necessary. 








DEEPENING THE MERSEY BAR.—At a recent meeting of th 
Mersey Docks and Harbour Board, the Marine Com- 
mittee brought forward a recommendation to fit up the Alarm 
with apparatus for the removal of the finer sand on the bar at a 
cost not exceeding £1000. At the edge of the bar the sand con- 
sisted purely of silt and was very fine. The consequence was that 
it took a very long time to deposit itself in the hoppers, and the 
use of such a vessel as the Brancker was tedious and wasteful in 
| certain places. The apparatus proposed to be fitted upon the 

Alarm was a kind of water jet intended to be used on the ebb tide 
so as to stir up the fine sand and silt on the outer edge of the 
bar, which would be then carried away by the current. On 
February 11th the sounding over the bar generally from end to 
end gave a depth of 24ft. for a width of 1400 yards at the lowest 
point of spring tides, At the extreme or bar edge the depth 
| was 23ft. 
| A PgcuLiar Gas Eneine Dirricutry.—A peculiar trouble en- 
| countered in connection with two gas engines, at Munich, Germany, 
| one of 25 and one of 50-horse power, is related by M. Trillich, in 
the Bayerisches Industrie und Cewerbeblatt, After having been in 
| operation for about a year different parts of the engines, notably 
the exhaust valves, were frequently found to be very much over- 
| heated, the circulation of the cooling water through the cylinder 
remature explosions 
| of the gas and air charges in thecylinders, On taking the engines 
| apart it was found that portions of the water pipes leading to and 
| from the jackets, and even the interior of the jackets themselves, 
| were almost completely choked up with a scaley deposit formed 
| by the precipitation by heat, of salts dissolved in the water, the 
| action being in all respects similar to that going on in a feed-water 
| heater. Since, however, the cooling water in flowing through the 
| jackets while the engines were working, never reached the tempera- 
| ture at which lime salts were known to separate from the water 
| which holds them in solution, it became evident that the precip!- 
tation must have occurred during the short period immediately 
after the engines stopped working. During these periods the flow 
of water through the jackets ceased, and the water which in them 
was raised sufficiently high in temperature by the adjoining parts 
of the engines to permit the separating out of the dissolved 
solids. Mr. Trillich accordingly, Hngineering News says, empha- 
sises the importance of keeping up the flow of cooling water through 
the jackets after the engines have been stopped until all parts of 
the cylinders have become quite cool. No deposit of solid matter 
will then take place, He recommends, also, the use of soft water— 
not often available—for circulation through the jackets. 
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ALFRED GILES. 


We much regret to have to announce the death of a 





veteran engineer, Mr. Alfred Giles, past president of the Insti- | 


tute of Civil Engineers, and chairman of the Union Steam- 
ship Company, 


gon of Mr. Francis Giles, @ well-known civil engineer. He was 


educated at Charterhouse. In 1833 he was employed on the | 


survey of the London and Brighton Railway, and subsequently 
on other lines. 
Dock Company, a post in which he assisted, and afterwards, 
in 1847, succeeded him, and he was directly associated with 
the construction of the inner dock, the construction of the 
two large east graving docks, the lengthening of the other 
graving docks, the construction of the dock extension quay, 
and many other supplementary works of a general character 
jin connection with the dock undertaking. His latest work 
was, of course, the construction of the Empress Dock, which 
was designed by him, and in the carrying out of which work 
he was ably assisted by his son, Mr. George Giles. Though 
meeting # great want at the port, in view of the demands for 
accommodation owing to the increased and increasing size of 
ocean-going steamers, the Empress Dock was not, perhaps, 
the engineering success which Mr. Giles had wished or con- 
templated, but this was no fault of his; it was due to the 
impecunious condition of the Dock Company, which necessi- 
tated the work being executed as cheaply as possible, but the 
riod of construction was a very anxious time indeed for 
Mr. Giles and his son, as the east, north, and west walls gave 
way before the water was let in, an immense expense and 
great delay being involved. With the purchase of the dock 
undertaking in 1892 by the London and South-Western 
Company, the long connection of Mr. Giles with the docks 
as chief engineer was brought to an end, and 
this practically marked the close of his pro- 
fessional career. 

While acting as resident engineer to the 
Southampton Docks, he was engaged on 
several railway projects, including the pre- 
paratory works of the London and South- 
ampton Railway and the Reading and 
Reigate line. Between 1852 and 1853 he 
designed and built the Upton Bridge over 
the Severn, his design having obtained a 
first prize in a competition. For the con- 
struction of docks at Copenhagen he was 
made a knight of Danebrig in 1853. He 
was employed on railway surveys and other 
works, and later on was surveyor for the 
Spezia Railway. In 1860 he was sent to 
Canada to report on the proposed Great 
Western Railway; in 1864 he built the 
Thames Ironworks docks at Blackwall, 
and subsequently was engaged at Cuxhaven 
on somewhat similar works. 

Mr. Giles was connected with several 
important commercial undertakings—none 
more noteworthy than the Union Steamship 
Company, whose boats run between South- 
ampton, Madeira, and South Africa. In 
1857 the Union fleet consisted of five small 
ships, of a total tonnage of 2327 tons, the 
first cost being about £100,000. There are 
now nineteen vessels, representing a gross 
tonnage of 68,977 tons, the first cost being 
estimated at about two millions sterling. 
In 1857 the passage to and from Capetown 
—the steamers then proceeded no further— 
occupied from thirty-eight to forty-two days; 
the voyage is now performed in fourteen or 
fifteen days by the Norman or the Scot, and 
the company’s operations have been extended 
up the East Coast as far as Zanzibar. For 
the forward policy of the company Mr. Giles 
was in a great measure responsible, and as is 
well known, that policy in recent years evoked 
a considerable amount of hostile criticism, 
the merits or demerits of which it would be 
out of place to discuss here. On the death of 
Mr. Patrick D, Hadow, Mr. Giles was ap- 
pointed vice-chairman of the company, and 
since that period he has taken an active and 
important part in its development. Mr. 
Giles was mainly instrumental in prevent- 
ing the removal of the company from South- 
ampton to London, and in 1882 Mr. Giles 
became chairman of the company, a posi- 
tion which he retained until the close of last 
year, when from failing health he retired. Southampton is 
deeply indebted to Mr. Giles. Many men have carried out 
greater engineering works, but it is difficult to name anyone 
who has played so important a part directly and indirectly 
in the development of & great port. 








FLOODS AND ‘FROST. 


WaveER, like fire, is a very good servant, but a very bad 
master, and a great many people will have experienced the 
need for the better regulation and control of the first-named 
element during the late autumn and present winter. The 
dangers from fire to life are so manifest, and the destruction 
of property so great, that precautions have been taken to deal 
promptly with any outbreak that may occur, and speaking 
generally, watch and ward is kept and appliances provided 
for mastering this enemy as soon as it raises its head above 
the recognised position of subjection to the will of man to 
which it must be relegated. 

It is otherwise with water. In this country, at any rate, we 
have failed as yet to realise how much depends on the due 
regulation of our water service, and that year by year as our 
habits become changed by circumstances so must our treat- 
ment of water change also, or we shall be reduced to dis- 
comfort and wretchedness in our homes, as well as loss of 
property and profit in our fields, to a very serious extent 
throughout the rich valleys of the kingdom. 

The failure of our domestic water supply has been a fruitful 
subject of conversation during the late frost, and how many 
of us have suffered from the stoppage of water mains or 
fervice pipes who can tell? Perhaps some idea may be 
gathered by reference to the preliminary report laid before 
the Town Council of Liverpool at their meeting last month, 
when it was stated that the large main connecting the 





reservoirs at Rivington with the city had burst near Huyton, | 


and that in the city itself 6000 pipes had burst. The chair- 


who died on Sunday evening at his house in | 
Grosvenor-place. Born in London in 1816, Mr. Giles was a | 


His father was engineer to the Southampton | 


| man of the committee added that this was only a preliminary railways interrupted, and in some districts hundreds of 
| statement, and that when the frost broke up there would be a | square miles of land were submerged for days, and the 


| great increase in the number of fractures notified. 


2000 stand-pipes in use. Astohow many families drew their 
supply from such stand pipes it is impossible to say, but 


| persons to a family, the number suffering inconvenience from 


We observe that one of the London water companies had | 


twenty to thirty would be a low estimate. Reckoning five | 


the difficulty of obtaining and from scarcity of water in one | 
district becomes startling. The monetary loss is also con- | 
siderable ; we hear of one householder who had to pay 25s, for | 


a week’s supply, and this in addition to the rate levied by | 
the WaterCompany. On the other hand, we find that during | 


the last week in December the East London Water Company 
pumped onan average 41,000,000 gallons a day, whereas in 


order to keep up the supply during the second week in | 


February the pumping had increased to 70,000,000 gallons a | 


day, the difference being accounted for by fractured pipes 
and other wasteful causes due to the mastery obtained by 
frost over the means of distribution. 
excessive pumping the companies have incurred a large 
expense in endeavouring to supply their customers with water 
by various costly makeshifts, 1t will be discreditable alike to 
the Government department which presides over the health of 
the people, as well as to the various corporations, authorities, 
and companies who are responsible for the water supply, if 


In addition to this | 


nothing is done in the near future to prevent the recurrence | 


of the loss, inconvenience, and waste occasioned by the 
inefficiency of the means used for distributing water toa 
very large portion of the population of this country. 

If this occurs in London and Liverpool, two of our fore- 
most cities, what must be the state of other towns whose 
sanitary conditions have been presided over by less watchful 
authorities, having at their command a less capable staff of 


| destruction of property was very great indeed. The health 
of the inhabitants of a district sodden to such an extent 
| must also have suffered ; and by the loss of scholastic time 
and money directly paid for sending down the boys from 
Eton and bringing them up again three weeks before the 
| Christmas holidays, we have an indication of the straits in 
which hundreds of thousands of people dwelling in valleys 
and plains found themselves. 

We feel constrained to ask if this dependence upon the 
elements is to continue to be our rule of life. The tardy 
meeting of the Thames Conservancy at Windsor is the only 
sign so far, and it is a weak one, of any movement being 
made. What are our public departments about? If there 
was @ case of cholera the whole machinery of the department 
would be set in motion—a department, by the way, which has 
done good service on its medical side, for it is mainly due to 
its teachings and enactments, greatly assisted by the improved 
habits of the community, that we have practically banished 
cholera from our shores for nearly three decades, and dimin- 
ished the death-rate throughout the land. 

Has the Local Government Board no care for the health of 
the inhabitants of the Thames Valley or of Somersetshire, or 
is it afraid to move because of the magnitude of the work 
involved ? 

We have heard of the condition of Frankfort-on-the-Maine 
some fifteen years ago, when an abnormal flood covered the 


| quays and rushed into the houses over a large portion of the 


town, doing an enormous amount of damage. The engineer 
of the Municipality was unequal to the emergency, and the 
then burgomaster, who by the way is now Finance Minister 
of the Empire, called in an English engineer resident in the 
city to his assistance. In the first place they organised a 
system for obtaining information by telegraph 
from the head waters of the river, so that 
there was no sudden bursting of the flood 
upon the city. Secondly, preparations were 
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officials? The difficulties that have arisen have been due vastly 
more to the cheap, ill-considered and amateur way in which 
nearly all house connections and house-pipe fitting is done 
in this country than to anything else. It is evident that 
more care must be used in laying mains and service pipes, 
and in fixing the position of house cisterns and the pipes sup- 
plying them. The reckless disregard to atmospheric laws 
which is shown by those responsible for placing cisterns and 
water pipes in our houses is astonishing. We commend the 
whole matter to the immediate consideration of the Society 
of Sanitary Engineers, with a hope that they will suggest 
some regulations for the guidance of plumbers and others 
which will be generally accepted as a standard, and will lead 
to ignorant and careless workers in the future being found 
guilty of culpable negligence and treated accordingly. 

We fully expected that information would be forthcoming 
from Edinburgh and Aberdeen which, if applied to the country 
generally, would prevent a recurrence of the inconvenience 


and loss which has been suffered, and is easily preventible. | 
Information bearing upon this should be focussed at the office | 


| of the Local Government Board, and be at the service of in- 
terested parties, and would prove of enormous benefit both to 
water providers and consumers, 

Of late we have suffered impatiently, and a great many 
| people are still suffering, owing to the non-delivery of our 
| usual domestic supply of water, but the meeting of the 

Thames Conservancy, held at Windsor on the 20th ult., 
| under the presidency of Sir Dixon Hartland, M.P., for the 
| purpose of receiving information with reference to the exten- 

sive floods that have prevailed in the Thames Valley during 


| the autumn and winter, and considering any suggestions | 
| that might be submitted for preventing or diminishing them, | 


| reminds us, if any such reminder were necessary, of the 
| reverse of the shield, and that only a few weeks ago not only 


| the Thames Valley, but also the South and West of England | 


were groaning under a weight of rainfall that could not be 
passed into the sea in due course. Towns were under water; 





made for permanently raising the embank- 
ments at low parts. Weak parts of the em- 
bankment were strengthened, and materials 
for checking the inrush of the river were pro- 
vided wherever necessary. 

Within a few months the efficiency of this 
system was tested with a satisfactory result. 
From that time the control of floods had 
been always kept in view, and the removal 
of obstructions in the river has been attended 
to; but although there has been an immu- 
nity from floods of late years the organisa- 
tion is continued, so that the city may not 
be again taken by surprise. 

Similar means have been adopted in France. 
Any abnormal rise in the Seine is at once noti- 
fied along the river, and preparations made 
in advance for lowering the water and con- 
structing dams upon its banks. In the North 
of England more attention has been paid to 
the diminution of floods than in the south. 
The following is an extract from an article 
published by a local contemporary in the 
autumn of 1892, immediately after many 
Yorkshire valleys and other places had been 
flooded, owing to the rivers overflowing their 
banks :— 

“One noteworthy exception to the general 
rule as regards the flooding of the Lancashire 
and Cheshire district appears to be the valley 
of the Weaver, situated between the Gowry 
and the Mersey. Within comparatively recent 
years the Weaver navigation has been much 
improved, fixed weirs having been replaced 
by large sluices. Similar sluices, it may be 
pointed out, form part of the equipment of 
the Manchester Ship Canal, provision for the 
avoidance of floods in connection with the 
working of that enterprise having from the 
first been regarded as a very serious neces- 
sity. In consequence of the control which 
has been obtained over the Weaver, the town 
of Northwich, notwithstanding the subsidences 
peculiar to the Cheshire salt district, has, 
we are informed, been remarkably free from 
floods during the past fortnight, whereas in 
the seventies, inundations of from 8ft. to 10ft. 
were not uncommon. This comparative immu- 
nity at a time when so much damage has 
been done in adjacent districts certainly 
suggests that the removal of obstructions 
and a more attentive consideration of the circumstances 
affecting all rivers would prevent much loss to farmers and 
others. Some thirty or forty years ago floods in Northwich 
and the surrounding district were frequent and high. They 
were somewhat reduced by the removal of the town lock and 
weir, just below the town bridge, by Mr. Leader Williams, 
about the year 1860. Still there were high floods in 1872; 








872 ; 
and the late Judge Harden, who was holding a county court 
in the Drill Hall, had to adjourn after having been 
addressed by advocates standing on chairs, the water which 
had suddenly overflowed the banks of the Dane having 
flooded the room. In 1877 and 1879 there were again high 
floods, the river Weaver having risen from 7ft. to Sft. above the 
normal level; but since the construction of the Dutton 
sluices, which came into operation in 1881 and 1882, and 
other works of a like nature, constructed while Mr. L. B. 
Wells was engineer of the navigation, floods have apparently 
become a thing of the past. During the past week rivers in 
different parts of the country have been in high flood, and on 
Thursday many acres of land between Sale and Manchester 
were inundated. An enormous body of flood-water also 
found its way into the Weaver, but the authorities, thanks to 
the good work alluded to above, experienced little or no 
difficulty in coping with that emergency. At no period 
during the week has the water risen to a greater height than 
19in. above the ordinary level.” On the Weaver we find 
diminution of floods going hand in hand with the improve- 
ment of the river for the purpose of navigation, and the 


| possibility of this affords @ good reason for looking with 


favour on any proposals made for rendering both rivers more 
useful for purposes of transport.” 

At the time above referred to the floods on the Aire and 
Calder were especially high, and great damage was done at 
Castleford and other places. The Aire and Calder Naviga- 
tion is in Parliament this session with proposals for altering 
weirs, and seek to obtain powers to carry out other works. 
We hope that the inhabitants of the valley will have their 
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interests attended to, and that any alterations made will be 
effected with a view to amending their position in times of 
flood. 

The construction of the Manchester Ship Canal has put a 
stop to the destructive floods which formerly spread over the 
valley between Manchester and Warrington. With tele- 
graphic communication so general throughout the country, 
and one of Mr. Symon’s numerous rainfall observers, to be 
found at any rate in all parts of England, it would be a very 
simple matter to obtain information from various localities in 
the river basin whenever any excessive fall of rain occurred ; 
the fact that a flood was expected being notified along 
the banks of the river, would enable precautions to 
be taken, both by making dams, removing goods 
from cellars and low parts of dwellings, as well as 
cattle from meadows where their lives would be in danger. 
These simple precautions would be the means of saving 
property of considerable value in the course of a few years, 
and it only wants a little judicious guidance and pressure on 
the part of some authorities to commence the work, and once 
started, the public would never allow it to be discontinued. 
As comparatively few rivers are made navigable, werecommend 
that the Local Government Board should call the attention of 
county councils to the desirability of a simple andinexpensive 
service being organised. Where there are conservancy 
authorities the county councils would probably report that 
they would best deal with the matter, and if they declined, 
then the question as to the proper authorities to assume the 
responsibility should be decided by the Local Government 
Board. We feel surethat if it is necessary to obtain power, a 
Provisional Order would be readily passed through Parlia- 
ment enabling the Local Government Board to deal with the 
matter on the lines suggested. 








THE ADMIRALTY DISTRIBUTION OF NAVAL 
ENGINEERS IN THE FLEET. 


Tuer following is an analysis of the evidence contained 
in the two tables which we publish this week. From the 
400 odd effective steam vessels in H.M. Navy, we select 
all ships in commission in January, 1895, also those for 
which we have been able to find recent commissions. 
The dates of these commissions are given in the table. 
Where no date appears the ship is given in the January 
Navy List as then in commission. It is not too much to 
assume that in the event of war all these ships so 
selected would have to be commissioned, or, at least, 
that there should be a sufticient number of officers avail- 
able to commission them at the shortest notice. The 
ships so selected are comprised in Table I. They 
number 259, and, according to the Admiralty’s own 
showing, they require 679 engineer officers of one rank or 
another. These figures, being based on commissions in 
time of peace, may be taken to be the lowest possible. 
They afford no margin for casualties. Having got so 
far, we turn to the Navy List for January, 1895, and 
ascertain that there are, including chief inspectors of 
machinery, 764 engineer officers in the service. Accord- 
ingly there are 85 officers with which to provide for 
the remaining 148 vessels included in Table II. 
Whether or not this is enough depends in a large measure, 
but by no means entirely, on the total horse-power of 
these 148 ships. We therefore add up the natural 
draught powers of these 148 vessels, only using the 
forced draught ‘figures where ships are not designed to 
run under natural draught—for example, all the destroyers 
and the new first-class cruisers Powerful and Terrible— 
and we find the total indicated horse-power is 477,795, 
to meet the requirements of which we have 85 officers. 
Is this enough? Clearly not, according to the Admiralty’s 
own figures. The 259 ships in Table I., with a total 
natural draught indicated horse-power—forced draught 
only used in the case of the Havock and the Hornet—of 
983,480, are supplied with 679 officers—that is, one 
officer for every 1448°4-horse power—or, say, 1 in 1500, 
giving the Admiralty the benefit of the difference—this 
would be a fairly reasonable proportion. It follows, 
therefore, that we require for the remaining 148 ships of 
477,795 indicated horse-power 318 officers, and there are 
only 85 available. It cannot be said that by inserting 
among these last 148 ships a number of third-class gun- 
boats of low power we have stretched matters too far, 
because all these vessels require supervision—the chief 
engine-room artificers in charge being responsible 
to engineer officers, who periodically inspect and 
control their work. In fact, wherever we can give 
the Admiralty the benefit of a doubt we do so. In 
our summary of the horse-powers we have used the 
natural draught power of the vessels in all cases 
where they are furnished by the Navy List. Further, 
the commissions assigned to such ships as the Aus- 
tralia, Aurora, Gibraltar, and Crescent cannot but be, 
according to our method of reasoning, in favour of the 
Admiralty. The first two of these vessels have each but 
two engineer officers, although of the same class as the 
Orlando and Undaunted, each of which carries five 
officers. The Gibraltar and Crescent are better off with 
two and three respectively, although of the same class as 
the Edgar and Hawke, each of which carries four officers. 
In making a comparison between the two tables, it should 
be borne in mind that Table II. chiefly comprises the 
newer vessels—vessels full of complicated machinery 
requiring a very great deal more attention and skill in 
management than a large proportion of the ships in 
Table I.—from which we deduce the proportion before 
mentioned of the officers to every 1500-horse power. 
In fact, we have left the auxiliary machinery out of 
the question altogether, dealing only with propelling 
machinery, and it is universally known that the latter 
nowadays constitutes a very much smaller share of the 
engineer's charge than it did—in fact, about half. 
Operations are carried out in the new ships by machinery 
which in the old were done by manual power. In this 


way the burden on the engineer’s shoulders steadily 
increases. 





THE ROYAL INSTITUTION. 


WAVES AND VIBRATIONS. 
Lorb RayYLeicH last Saturday gave the first of a course of 
six lectures at the Royal Institution on ‘‘ Waves and Vibra- 
tions,” and said that three years ago he had delivered 
a course in the same theatre on ‘“‘ Sound.” The waves of sound 
in air are long ones, and all travel at the same speed of about 
1100ft. per second, and that title would not enable him to 
deal with other waves and vibrations, such as those of water 
or of light. He must begin by defining terms; a ‘‘ wave 
length” is the length of a wave from crest to crest; the 
“velocity of propagation ” is the time in which the crest of 
the wave travels along: the “ periodicity” is the time 
which any particle of the wave takes to make its complete 
cycle. 
a dealt first with waves of water, and unlike those of 
sound their velocity of motion is not independent of their 
length; waves long from crest to crest travel more 
quickly than those which are shorter, and their height has 
little or nothing to do with the matter: the longer the wave 
of water the greater is its velocity, The waves of the sea are 
usually generated by wind, and the farther they are from 
the source of the wind the larger do they get; this can be 
easily observed upon any pond over which the wind is blow- 
ing. Oil gives a kind of steadiness to the surface of water 
which it would not otherwise possess, by modifying the 
surface tension. The danger in storms depends much upon 
the broken water; oil tends to abolish this broken water and 
to leave smooth rollers in place thereof. Small waves cannot 
then easily form on the top of large ones. When the periodic 
time of waves is known almost everything else about them 
can be calculated except their height; waves of about ten 
seconds period travel at the rate of about four miles per 
hour. The height of waves seems to have been much 
exaggerated, indeed there is considerable difficulty in esti- 
mating their height from the bridge of a ship; about 40ft. 
seems to be the greatest height they ever attain. There is 
difficulty in tracking the course of individual waves; some 
of them seem to change their character as they travel, and 
individual waves will outrun the group of waves. When the 
period of rolling of a ship is the same as the period of the 
waves, that ship will behave abominably at sea. Lord 
Rayleigh illustrated this by means of a model in a great 
tank. He next steadied the same ship by altering its period 
by affixing a small piece of lead to the top of the mast; he 
also explained how increased steadiness is given by bilge 
keels. 








THE NAVY ESTIMATES. 


A STATEMENT by the First Lord of the Admiralty, explanatory 
of the Navy Estimates for the year 1895-6, was issued on Wednes- 
day night. The net total to be voted by the House of Commons is 
£18,701,000 or £1,334,900 more than the sum voted for the expir- 
ing financial year, and £4,460,000 more than the sum granted for 
the preceding year. 

The number of officers, seamen, boys, coastguard, and royal 
marines voted for 1894-95 was 83,400. This total number has been 
almost attained at the present time, the actual number borne on 
the lst February being 82,923, During the year 6223 men have 
been added, comprising, among others—1589 seamen class, 162 
artisans, 281 engine-room artificers, 2519 stokers, 1169 boys, and 
453 marines, 

The question of the number of officers available for service, both 
in peace and in war, and the flow of promotion in the executive 
lists of the Navy, has called for the serious attention of the Board. 
The present system of promotion and retirement was established 
by Order in Council in 1870; but from time totime modifications have 
been made, and it had become indispensable to make a searching 
inquiry into the operation of the scheme, having regard tothe present 
requirements of the Navy. For this purpose a Committee was 
appointed under the presidency of Admiral Sir A. Hoskins, and 
their report is now under the consideration of the Board and 
of the Syeasury. The number of the cadets in the Britannia 
has been raised from 240 to 270 during the year. This 
number will be further supplemented by an increase in 
the numbers of nominations given to the Conway and 
Worcester. It is anticipated that the necessarily slow and gradual 
increase in the number of young officers trained in the Britannia 
will, in the course of time, place the active list of the Navy on a 
satisfactory footing ; but, as this’end cannot be reached for several 
years, the attention of the Admiralty is seriously engaged in the 
consideration of the best means of supplying the immediate 
requirements of the service. It is proposed to add 174 chief and 
engine-room artificers to the present numbers, raising the total for 
the year to 2134, and also to increase the number of stokers by 
1750, bringing the total number of this rating to 15,232. There 
will be a net increase among the seamen class of 1500 men, includ- 
ing about 500 expected to be obtained from the Northampton. 
The boys—service and under training—will be increased by 





At Portland it is considered necessary to protect the eastern side 
of the harbour by a permanent breakwater, on the line of the 
present dolphins, so as to give more complete defence than was 
provided for by the dolphins, and to afford absolute protection 
against torpedo boat attack. These dolphins are being completed 
as originally designed, and will form part of the permanent break- 
water. To obtain similar protection at Gibraltar, it is proposed 
still further to prolong the mole by an additional 3200ft., in the 
form of a detached mole, and to close the northern entrance of 
the harbour so formed, either by dolphins and booms, or by a 
coaling pier for merchant ships, if such should be constructed by 
the colony. As the Downs cannot now be used in time of war as 
an anchorage for the fleet, a protected harbour at Dover would 
be of great service to ships of the Royal Navy ; it would also be 
invaluable as a harbour of refuge for merchant vessels, It is 
proposed to complete the harbour on the lines of the scheme 
recommended by the Royal Commission of 1844. At Hong-Kong 
the present dockyard is not sufficient for the increasing demands 
of the Squadron on that distant but important station. The 
proposal to erect naval barracks at Portsmouth is in continuation 
of the policy carried out at Keyham and Whale Island, and now 
being acted upon at Chatham. It is proposed te meet the outlay 
for these and certain other permanent works already commenced 
by a loan. Annual Bills will be presented to Parliament to 
provide the money required for the works to be carried 
out during the year, and in this way the control of Parlia- 
ment will be effectively maintained over the expenditure. A 
Bill, with a schedule of the proposed works, will be presented 
directly the first Navy Vote has received the sanction of the 
House of Commons. It will include provision for work in 1895-96 
on all the large works sanctioned last session, with the addition of 
the further works at Portland and Gibraltar. The Works Vote 
in the Navy Estimates for the ensuing year has been framed in 
view of the adoption of this proposal, and does not include money 
which will be provided by loan. The vote is £103,000 less than 
last year, but a very large additional expenditure will be entailed 
for many years to come, on account of the works proposed to be 
carried out by loan. It must be observed that for many years this 
vote has been kept extremely low, and if the safety and efficiency 
of the Fleet are to be maintained, these costly works cannot be 
postponed, 

After referring to vessels in: progress, the First Lord goes on to 





financial yearit is proposed to commence four first- rui 
four second-class cruisers, two third-class mien 
torpedo-boat destroyers, Three of the first-class cruisers and all 
the torpedo-boat destroyers are to be built by contract, ‘Th 
remainder of the vessels are to be laid down in the dockyards, 
The complete designs for the first-class cruisers, which will . 
improved Blenheims, are not yet finally settled, and the details 
cannot, therefore, be furnished at present. ‘I'he second-class 
cruisers will have the following principal dimensions ea 
Length, 320ft. ; breadth, 57ft.; displacement, about 5750 tons 
The armament will be very nearly the same as that of the 
Talbot class. The protective arrangements are also similar, although 
in some features the protection will be increased in the now vessels 
It is proposed that they shall be fitted with water-tube boilers 
giving 10,000-horse power with natural draught, the corresponding 
speed being 18} to 19 knots, he third-class cruisers may be 

escribed as improved Barhams, with water-tubs boilers, There 
principal dimensions will be :—Length, 300ft.; breadth, 36ft. 6in, : 
displacement, about 2100 tons. They will resemble the Barhams in 
the arrangements of their protective deck, but will have greater 
freeboard and much larger coal capacity. The armament will 
consist of eight din, quick-firing guns, eight 3-pounders, and smaller 
ans, They will also have a torpedo armament similar to that of the 

arham. ‘The vessels of the Barham class are fitted with groups 
of locomotive boilers, which have not proved so satisfactory as was 
anticipated. The new vessels will be titted with water-tube boilers 
of approved types, such as have been already used successfully in 
torpedo gunboats, and in torpedo-boat destroyers, The maximum 
horse-power will be 7000, the corresponding speed being about 20 
knots, In the case of the torpedo-boat destroyers to be laid down 
during the year, astill higher speed willbe demanded than has been 
obtained in any of the vessels yet built. The matter is still under 
consideration ; up to the present time no design has been finally 
amg’. ’ 

rom the preceding statement it will be seen that in the finan- 

cial year 1895-96 the following vessels will be under construction : 
In the dockyards: Eight first-class battleships, one first-class 
cruiser, seven second-class cruisers, two third-class cruisers, four 
sloops. In private yards: ‘T'wo first-class battleships, five first- 
class cruisers, six second-class cruisers, forty-five to fifty torpedo- 
boat destroyers—the number being dependent on the completion of 
trials, By the end of the present financial year the following 
ships will have been repaired and refitted :—Northumberland 
Rodney, Imperieuse, Dreadnovght, Immortalité, Narcissus, 
Blanche, Sharpshooter. It was contemplated that the Monarch 
would also be completed in the present financial year, but her final 
completion has been allowed to stand over till a somewhat later 
date. The Monarch, Sultan, Phicton, Comus, and Cordelia will 
be completed during 1895, 

The working hours in the dockyards have been reduced 
during the past year to an average of forty-eight a week, with 
the loss of certain privileges, but without a reduction of wages, 
The new system has not been yet sufficiently tried to enable 
an opinion to be ag whether the output of work has been 
lessened or not. ‘The first experience of the change has been 
decidedly favourable, and it is hoped that the reduction in the 
hours will to a great extent be compensated by the increased 
efficiency of the labour. 








Mr, Eppy AND THE New SoutH Wares Rallways,—Railway 
management in Australasia, generally, has not been a success, a 
result of the various colonial systems being more or less under 
political control, but in New South Wales the policy of placing the 
Government lines under independent commissioners has been 
attended with such satisfactory results that there naturally existed 
a strong desire on the part of the colonists that the services 
of the Chief Commissioner, Mr. E. G. M. Eddy, who had done so 
much to place the railways on a sound and remunerative basis, 
should be retained at any cost after the expiration of his term of 
office this year. Mr. Eddy declined, however, to remain in Aus- 
tralia, notwithstanding that he was offered a salary second only to 
that received by the Governor of the Colony ; and his decision was 
confirmed by his having agreed, in response to an invitation from 
London, to accept the chairmanship of the South-Eastern Railway, 
should the same be offered him. But during a farewell trip over 
the Western lines of the Colony, Mr. Eddy was everywhere greeted 
with such cordial expressions of esteem and good-will, several of 
the western municipalities presenting him with handsomely illumin- 
ated addresses, that his resolution became somewhat shaken. 
When he returned to Sydney, he found that during his absence in 
the country the Ministry had determined to repeat the offer of a 
seven years’ engagement at £4000 per annum, subject to the 
ge of Parliament. On receipt of the Government proposal, 

. Eddy was stongly urged by his fellow Commissioners to accept 
it, and at last he decided upon so doing. Mr, Eddy’s decision was 
immediately made public, and the town and country press, with 
a few exceptions, warmly congratulated him on his determination 
to remain in the colony. 


A BaTrLe TO THE DEatH.—‘‘ A noteworthy policy is now being 
advocated in Wales. Nothing less, in short, than a short life and 
a merry one for the tin-plate trade.” These are the opening sen- 
tences of a noteworthy article in THE ENGINEER, of London, which 
holds such a position among the technical papers of England as 
the Times of that city does among the newspapers. Let us dic- 
cover what these sentences mean, ‘‘ Certain of the manufacturers 
and very many of the men” have made up their minds that hence- 
forth the United States will make all the tin-plate it needs—a 
supply equal to 75 per centum of the total output of the 531 mills 
in the Principality, in which case ‘‘the Welsh tin-plate trade will 
become extinct.” From this conclusion they passed to another— 
that under the circumetances the right thing to do is to advance 
the price of tin-plate 5s. or 6s. a box, and so to “‘ carry away a 
legacy left by the dying industry.” At first the editor lost his 
temper in contemplating this policy, which he could not ‘‘ regard 
without contempt,” and which could originate only ‘‘in the minds 
of Welshmen.” But having ‘‘taken some trouble to arrive at a 
knowledge of the facts,” he confesses that he may have done the 
Welshmen an injustice, for the ‘ surprising character of the propo- 
sition startled us into the doubt that there is something behind it ; 
and that those who put it forward are in no sense cowards, but 
men wise in their generation and resolved to make the best of a 
bad case.” What are those facts’ Previous to 1665 England 
received her entire supply of tin-plates from Germany, In 1691 
a patent for the manufacture of them was granted in England, 
and then Wales began that monopoly of them which she held for 
nearly two centuries. How complete it was may be learned from 
the fact that her output increased from 1,000,437 boxes iv 1862 to 
8,967,580 in 1891, the second centennial of that patent. Some 
ears ago, encouraged by ‘the tariff and other causes,” the 
Jnited States began to make tin-plates, encountering not a few 
difficulties, but ‘‘ Americans, unlike Welshmen, do not easily 
accept defeat,” and here is the result :—In 1892 the American out- 
put amounted to 13,646,719 lb., and in 1894 to 141,386,508 lb. 
‘* No doubt Wales will have to take account with American com- 

tition. The monopoly in tin-plate will go the road that Eng- 
and’s monopoly in steam engines and cotton went many years 
ago.” But the Englishman’s pluck does not desert him. ‘‘It is 
folly to assume because the monopoly is gone the trade must go 
too.” Passing over his arguments on this head, we come to his 
plan for saving the trade, which is: Do something to steady the 
market—stop cutting rates, for the ‘‘ exporter now is never sure 
that the price he pays is the lowest at which he could have 
bought ;” we find the cost at which plates can be made, so ‘‘as to 
kill American competition if possible”—do that even if they must 
be made without “‘any profit at all.” This cannot be accomplished 
without the co-operation of the workers. They ‘‘must submit to 
a reduction in wages and a removal of restrictions, which, barely 
tolerable under a monopoly, are out of the question in a trade 








deal with the programme for the coming year. In the coming 





fighting for existence,” —The Pittsburg Times. 
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RAILWAY MATTERS. 


A uisTorY of the Great Western Railway, from its 
to the present day, written by G, A. Sekon, and revised by 


Sen ey + n 

incon. Saunders, the chairman of the Gireat Western Railway 
Company, is about to be published by Messrs, Digby, Long, and 
Co,, London. 


Aw accident occurred to the Bombay-Calcutta mail 
train on Saturday last beyond Jubbulpore, owing to the removal of 
arsil, One passenger was injured and the brakesman was killed. 
be driver and fireman were eeriously injured. The authors of the 
outrage which led to the accident are not known. 


On Tuesday last the examiners on Standing Orders 
vertified that the promoters of the Stone, Darenth, and Swanley 
tramroads and Thames pas thay had complied with the Standing 
Orders. The vestry of Lambeth have presented a petition against 
the proposal of the City and South London Railway Company to 
extend the time for carrying their underground electric line forward 
to Clapham; and the Enfield Urban District Council -has also 
presented a petition against the Great Eastern Railway Bill. 


On the 3lst December, 1893, the total length of rail- 
way lines in Europe was 148,270 miles, divided into—Germany, 
97,8554 ; France, 24,4564; Russia and Finland, 20,7864; Great 
Britain, 20,613; Austria-Hungary,‘ 18,120; Italy, 8815; Spain, 
71054 ; Sweden, 5457; Belgium, 3401; Switzerland, 2194}; 
Netherlands and Luxembourg, 19234 ; Roumania, 15984 ; Portugal, 
1454; Denmark, 1386}; Turkey, Bulgaria, and Roumelia, 1130: 
Norway, 10014 ; Greece, 5684 ; Servia, 3354; Isle of Man, Malta, 
Jersey, 684 miles. 


Ur to the present time nineteen railways using the Abt 
system are in operation, with a total length of 207°55 miles, of 
which 105°77 miles are supplied with rack-rail. Fourteen of these 
railways are in Europe, two in South America, one in Japan, one in 
the West Indies, and one in the Maniton and Pike’s Peak Railway, 
in the Uni States. The Indian Engineer says that in ad- 
dition to this twenty-six railways using the ‘‘ Ladder ” or Marsh rack 
have been built. These have a total length of 100'59 miles, partly 
rack and partly adhesion, of which twenty one are in Europe, two 
in Brazil, one in Sumatra and two in the United States, viz., the 
Mt. Washington Railway and the Mt. Desert Railway. 


Tue financial status of the Imperial railways of Austria 
is for the first time set forth in the budget for 1895, According to 
this official document the cost of establishing 4235 miles of railway 
is represented by a capital of 1,100,000,000f , an average of about 
£20,600 per mile. he pecan of this system will give, at 
budget valuations, for 1895 an estimated net profit of 2 to 3°5 
per cent. on the ny om The purchase of the railways from 
the old companies, however, imposes upon the State an annual 
charge of £3,134,000 for interest and extinguishment of title. 
Furtber than this, the State has directly borrowed for railway 
purposes £22,056,000, which, at 4} per cent., imposes an annual 
interest charge of £936,000. The annual charge on account of 
the railways thus mounts up to £4,066,500, and the State oper- 
ates its railways at an annual loss of £1,793,600. 


AccoRDING to the records of the Railroad Gazette, 
there has been much less railroad building in the United States 
during 1894 than in any year since the Civil War. Some 1761 
miles of new track have been laid in the year, which makes an 
addition of less than one per cent. to the railroad mileage of the 
country, which at present is 177,75: From 1880 to 1890 an 
average of 5000 miles of new track were laid per year, but from 
1890 to 1893 the average has dropped to 4000 miles. In the three 
years previous to 1892 the largest percentage of new roads were 
built in the Southern States. Since 1892, however, the advantage 
bas been held by the Northern States east of the Mississippi River. 
Illinois, Arizona, and Pennsylvania lead in the number of miles 
of new tracks laid, over 120 miles having been laid in each of these 
States during 1894. In Maine, Texas, and Montana about 100 
miles of new track have been laid in each State, It is reported 
that the new year will witness a marked revival in railroad building. 


AccorDING to the Moscow correspondent of the 
Standard, a meeting bas taken place at Warsaw between the 
representatives of important Berlin and Paris brokeis, who formed 
a syndicate with the view of proposing to the Russian Govern- 
ment an extensive scheme of railway construction. The syndicate 
propose to build a railway from St. Petersburg to Kieff, to rent 
the existing lines joining Kieff, Kazatin, and the Uman-Elizavet- 
grad branch ; and they further undertake to construct a line from 
Uman, through Volnesensk, to Odessa. No guarantee from the 
Government will be applied for. The branches of the South- 
Western Railways, which unite certain strategic points, as well as 
the direct lines south, will, in any case, remain under the im- 
mediate control of the Government. It would seem from the 
number of projects on foot, as if Russia is about to enter upon a 
period of unusual activity in respect to railways. The block 
system has just been introduced on the Moscow-Kazan line, in 
place of the Morse telegrapb, in use elsewhere throughout 
Russia, which is less trustworthy, besides entailing a considerable 
amount of book work in entering the times of the trains. 


Tuer following is a notice to engine-drivers, guards, 
signalmen, platelayers, and all others concerned respecting the 
state of the permanent way in consequence of the severe frost, 
which has been issued by Mr. G. H. Turner, the general manager 
of the Midland Railway :—The. attention of permanent way in- 
epectors and gangers is specially directed to the necessity for 
paying the utmost attention to the state of the permanent way on 
the approach of milder weather. The greatest attention must be 
paid to the employment of hand-signalmen, in accordance with 
Rule 322 in the company’s book of rules and regulations, should 
circumstances render such special yp er necessary. The 
attention of engine-drivers is specially directed to the necessity 
that will probably exist at many points fora reduction in the speed 
of their trains. Drivers must keep a good look-out, and be pre- 
pared to act in accordance with any signal they may receive. 
Signalmen must be careful to pay special attention to the working 
of the points and signals, and the speed of trains must be reduced 
by the use of fixed signals, should the altered state of the per- 
manent way render such action necessary, A special telegraphing 
form accompanies this circular. In Leicestershire the frost shows 
= signs of cessation, although it has become so much milder in 
sondon, 


Tue Hungarian Minister of Commerce recently intro- 
duced into the Chamber of Deputies a Bill to construct several 
railways in Transylvania, of a total length of 206 miles, at an 
estimated cost of £2,500,000. The lines are to be constructed in 
the north-eastern portion of Transylvania—a region with an area of 
6178 equare miles, and destitute of railways. The projected lines 
are :—Frontier line from Ghymnes to Csik-Rakos, length 274 miles, 
estimated cost £870,000. Szasrehen-Gejergya-Szent-Miklos-Maro- 
nyire-Cziksreda-Szepsi-Szent-Gyorgy line, length 139$ miles, esti- 
mated cost £1,350,000. Marosnyire-Udwarhely local line, length 
384 miles, estimated cost £250,000. At present it is proposed to 
only construct the Szepsi-Gyorgy section—continuation of the 
Baaso-Haromezek line, 714 Czik-Szreda and Czik-Rakos, and the 
connection from Czik-Rakos to Ghymes—for which a credit of 
£1,280,000 has been asked. In proportion as the resources of the 
State will permit, the Szepsi-Szent-Gyorgy-Czik-Rakos line will be 
extended on one side to Szasy-Régen terminus of the Maros- 
Vasharhely-Szasy-Régen line, and on the other to. Szekly-Udwar- 
hely terminus of the Hejyasfalva-Szekly-Udwarhely line, When 
the Ghymes line is finished, it will be connected by a branch with 
the Roumanian line Ocna-Moyinesli, and thus form a favourable 
opening for Hungarian products in Moldavia, and the profitable 
country towards Jassy, Galatz, and Odessa, 








NOTES AND MEMORANDA. 


THERE are now 483 arc lamps in the City of London 
streets supplied by the City of London Commission. The total 
ag of main thoroughfares lighted by arc lamps is about thirteen 
miles, 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
32°9 per 1000 of their aggregate population. Derby had the 
lowest rate, namely, 15'1. At Liverpool and Nottingham the rates 
were no less than 55°5 and 49°2 respectively ; even at Croydon and 
West Ham the rates were 26°8 and 28°6, 


Tue refuse destructor apparatus of the City of London 
Commissioners of Sewers at Lett’s Wharf was in constant opera- 
tion both day and night throughout the year, with the exception 
of a stoppage of twenty-nine days for repairing and clearing flues. 
The number of days, therefore, it was at work was 336, including 
Sundays. The number of loads destroyed was 23,160, which pro- 
duced a residuum of 4879} loads of ashes or clinkers, more or 
less hard, but valueless, and for the removal of which the Commis- 
sioners had to pay. 


To prevent the deterioration which takes place in coal 
when stacked in the ordinary manner, it bas been proposed in 
the case of a large quantity having to be stocked for a iderable 
period, to try the effect of submerging it in a sufficient depth of 
water to give the necessary pressure for confining the gas within 
the pores, And it is further suggested that to prevent loss of gas 
in transit coal might be conveyed, while remaining submerged, 
by the numerous canals and navigable rivers which are now being 
rehabilitated in the various countries of Europe. 


Tue specific heat of the pure tungsten obtained during 
the course of the atomic weight determinations has been ascer- 
tained by Prof. Smith in conjunction with Mr. Grodspeed. The 
method adopted was that described by Joly in 1886, involving the 
use of the ‘‘ gravimetric calorimeter.” The final mean value 
arrived at for the specific heat of tungsten is 0°0338, a result 
closely agreeing with former determinations of this constant. The 
atomic heat obtained by multiplying the new value for the atomic 
weight by this number expressing the specific heat is 6°25, a value 
in fairly close accordance with that usually acccepted as represent- 
ing the constant of Dulong and Petit for the truly metallic elements, 


Tue December number of the Journal of the Associa- 
tion of Engineering Societies opens with a paper by Mr. Edwin E. 
Woodman, of the Civil Engineers’ Society of St. Paul, on ‘‘ Transi- 
tion Curves.” Mr, Woodman discusses curves having equations of 
the form y = a x", and gives a table and other instructions for 
their practical application. Mr, W. J. Wilgus and Mr. Samuel 
Rockwell, in the discussion, explain and illustrate other methods 
of running transition curves. Mr. Freeman C. Coffin, of the 
Boston Society of Civil Engineers, describes and illustrates his 
recent experiments upon the tightness of cement joints for pipe 
sewers. The results of th experiments are illustrated in a dia- 
gram and by tables. Mr./Coffin effected a great diminution of 
leakage by the use of asphalt paint upon the joints, 


In his report to the Commissioners of Sewers of the 
City of London, Mr. D. J. Rois, M.1.C.E., Engineer to the Com- 
missioners, says the day census of the City, taken by the 
Corporation in May, 1891, showed that 1,186,000 people entered 
the City, either on foot or in carriages, and that on the same day 
92,000 vehicles entered and left the City. The census also 
showed that about 301,000 persons passed the entire day at work 
within the City. When it is considered that the metropolitan 
population in 1891 was but 4,211,056, this traffic and the day 
population in the City, which is but a square mile in area, is not 
equalled, nor even approached, by any other city in the world. 
It will show the great difficulty and care that must be taken in 
keeping the thoroughfares clean, and removing the refuse pro- 
duced by so vast a traffic and so great a day population. 


In the Meteorologische Zeitschrift for December last, 
Professor G., Hellmann gives a very interesting account of the 
invention of the barometer, which has now been in use 250 years. 
Torricelli, who died at the early age of thirty-nine years, was too 
busily engaged in mathematical studies to publish an account of his 
discovery, but on June 11th, 1644, he wrote a description of it to 
his friend Ricci. This letter, and Ricci’s objections to the experi- 
ment, were published in 1663 by C. Dati, a friend of Torricelli’s ; 
and as this work is now exceedingly scarce, Professor Hellmann has 
reprinted the correspondence, in the original Italian, in the above- 
mentioned journal. Vature says some of the paragraphs are note- 
worthy, especially those in which Torricelli states that it was not 
merely a question of producing a vacuum, but of making an instru- 
ment which would indicate the changes of the atmosphere. The 
first continuous barometrical observations appear to have been 
made in France. In England they were first taken by Robert 
Boyle about the year 1659, to whom we owe the invention of the 
word ‘‘ barometer.” 


In London 2671 births and 3246 deaths, and for 
Greater London 3580 births and 3966 deaths, were registered. 
Allowing for increase of population, the births were 104 below, 
whilst the deaths exceeded oo 1412, the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 rose to 38°5. During the four weeks ended on Saturday 
last the death-rate averaged 30-7, being 9°5 per 1000, or no less 
than half the usual summer death-rate, above the mean rate in 
the corresponding periods of the ten years 1885-94. Not one 
death in all this enormous number arose from typhus or from any 
ill-defined form of continued fever; but the deaths referred to 
diseases of the respiratory organs, which had been 480, 840, and 
1120 in the preceding three weeks, further rose last week to 1449, 
exceeding the corrected average by no fewer than 945, The 
deaths attributed directly to influenza numbered 296. It is worth 
notiog in this connection that at some places along the Thames 
banks which were flooded last December malaria is said to be very 
prevalent, and, considering how many houses had their lower 
floors under water for many days, and which are probably in as 
soppy, fungus-growing condition under the floors now, malaria is 
not a surprising result, 


M. Raovt Picter, whose reputation as a chemist, 
savant, and scientist is well known, has recently concluded some 
interesting experiments respecting the influence of low tempera- 
tures upon the attractive power of permanent artificial magnets. 
The results of his researches has enabled him to determine 
accurately and tabulate the loss or gain of the magnetic attractive 
force, in comparison with the temperature existing at the time 
when it is permanently excited. A résumé of one of the experiments 
will serve to explain the general method employed. A magnet 
weighing rather over a pound was immersed in a refrigerating 
reservoir of small dimensions, filled with pure alcohol, The magnet 
was maintained in a vertical position with its two legs in the air. 
A couple of thermometers registered the temperature of the 
alcohol, which was maintained uniform by the aid of an agitator. 
The armature of the magnet, which was in contact with the upper 
surface of a mirror, was attached to the pan of a very delicate 
balance which permitted of motion to the extent only of 0°008in. 
Two points kept the armature in position, and constituted in 
addition the means by which a closed electrical current was sent 
into a galvanometer. The following figures show the force of the 
magnetic attraction, and the corresponding temperature of the 
magnet in Centigrade degrees. With the temperature cf magnet 
+ 30 deg. the force of magnetic attraction was 37°31 ; at + 20deg. 
it was 58°48 ; at + 10 deg. it was 59°81; and at 0 deg., 61:04. At 
- 10 deg. the attractive power was 62°42; at - 20 deg., 
63:93; at — 40 deg., 66°70; at — 60 deg., 69°64; at - 90 deg., 
74:18; and -- 100 deg., 75°80. 
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MISCELLANEA. 


Tue death is announced of Mr. George D. Owen, of 
the firm of Owen and Dyson, of Rother Ironworks, Rotherham, 
which took place suddenly at Rotherham on February 22nd last. 
The business will in fature be carried on by Mr. Robert Dyson 
under the same style as heretofore. 


A comBINATION hammer and mallet is being brought 
out by Messrs. Thos. Nency and Sons, Allison-street, Birmingham. 
The hammer-mallet bead is of the usual form at one end, and at 
the other is, in place of a peign, a stem upon which is held a 
metallic socket containing a hard wood plug, so that the hammer- 
mallet may be used by stonemasons, plumbers, brewers, carpenters, 
fitters, and erectors, 


Tue Impérieuse having undergone a complete refit 
recently made a satisfactory four-hours’ trial of her machinery at 
Portsmouth. An air pressure of 0°39in. gave a mean boiler 
pressure of 83]b., and with an average of 80 and 82 revolutions of 
the starboard and port engines, and, a collective indicated horse- 
power of 7501 was obtained. The mean speed realised during the 
run was 16 knots. A successful trial was also made of the six 
6-pounder and four 6-pounder quick-firing guns with which the 
Imyérieuse has been furnished since her last commission. 


We have received from Messrs. Newton Brothers, 
Hull, specimens of a new “Trisect” packing. This packing 
consists of three separate parts of rolled asbestos cloth. The part 
which bears against the rod is wedged-shaped, and separated on 
the sides adjacent to the other parts by a layer of specially 
prepared white metal, the whole being bound together by a roll of 
asbestos cloth, forming a square, solid, but pliable packing. It is 
claimed for this arrangement that the wedge-shaped centre part 
is enabled to bed itself to the rod, and at the same time yield to 
the movement or vibration of the rod or spindle without undue 
friction. 

An Industrial Exhibition is announced to open on 
May 15th next, at the Orangerie, Strasburg, under the patronage 
of Prince Von Hohenlohe-Schillingsfiirst, Statthalter of Alsace- 
Lorraine, and to remain open five months. The exhibition, which 
comprises twenty groups, is intended to show the industrial pro- 
gress of the annexed provinces, the Grand Duchy of Baden and the 
Bavarian Palatinate. Among the groups are those bearing upon 
mines and salt works—ores, fuels, asphalte, and petroleum ; stors 
and earth—natural and artificial building materials ; works—iron 
and steel making and their products, including those of other 
metals and their alloys ; engines and machines—motors, railway 
plant, and machine tools ; and building and engineering—bridges, 
railway construction, lighting, water supply, and heating appa- 
ratus. The executive committee is composed of prominent men, 
including the burgomaster and vice-president of the Chamber of 
Commerce, the secretary being Herr Eissen, of Strasburg. 


Ar Wakefield Town Hall, on the 28th ult., a Local 
Government inquiry was held into the borrowing, by the City 
Council, of £78,000 for new sewerage works and £7200 for stroet 
improvements. There were present representing the Corporation 
the following engineers:—Mr. R. Porter, C.E., the city engineer, 
who designed the scheme; Mr. G, R. Strachan, A.M.I.C.E., on 
behalf of Mr. Jas. Mansergh, C.E., who has acted as consulting 
engineer, and whose suggestions have been embodied; and Mr. F. 
Wood, A.M.I.C.E., assistant engineer in charge of the works. 
There was opposition to the sewerage scheme, mainly from the 
West Riding Rivers Board on the storm overflows which are to 
discharge into the streams flowing into the river Calder, consider- 
able discussion arising on the subject of fixed weirs as against 
automatic sluices which are projected. Another important point 
arose, which would be a precedent in local inquiries of this nature, 
that plans should be deposited with the Rivers Board and the 
County Council. 


THE Portsmouth Dockyard authorities are well satis- 
fied, says the Naval and Military Record, with the progress 
that is being made with the Majestic, as both turntables are now 
in position, and all the side armour-plates have been delivered. 
The casemate armour-plates have not yet arrived, and only one 
instalment of the machinery has been landed. The propeller blades 
and other under-water fittings, however, are in position ; and the 
general progress is regarded as satisfactory. Messrs. Laird, who 
are building the Mars, a sister ship, sent their representative to 
Portsmouth a few days since to compare notes, and we hear that he 
was astonished at the forward condition of the work. The Prince 
George, too, is rapidly flying ahead, as, begun on the 6th Septem- 
ber, or twenty-four weeks ago, over 2700 tons of material have been 
worked into her. The constructors have reached the upper deck 
forward and amidships, and the protective deck is nearly all in, 
so that at the present rate of progress she will weigh about 5000 
tons when she is launched early in August next. Messrs. Ham- 
phrys and Tennant, who are making the engines, hope to have them 
ready by that time, and if the armour-plates are here when the 
ship goes into No. 13 dock, after being launched, the constructors 
will beas proud of the Prince George as they hope to be of the 
Majestic. 


TuHE Sheffield and South Yorkshire Navigation Company 
took possession of the navigation formerly belonging to the Man- 
chester, Sheffield, and Lincolnshire Railway last Friday, The Act 
provided that the then directors should retire from office and 
a new board be appointed, to consist of ten members, five repre- 
senting the preference shareholders and five the M.S, and. L. 
Company as holders of the ordinary shares. A meeting for this 
purpose was held at Sheffield on Monday, when the company’s 
directors were stated to be the Earl of Wharncliffe, Mr. Edward 
Chapman, Colonel G. M. Hutton, Mr. Stuart Wortley, Q.C., M.P., 
and Mr, William Pollitt, general manager. As directors to repre- 
sent the preference shareholders were appointed Mr. M. J. 
Ellison, steward to the Duke of Norfolk; Mr. A. M. Chambers, 
Thorncliffe Ironworks and Collieries ; Mr. J. D. Ellis, John Brown 
and Co., Atlas Steel and Ironworks; Mr. Samuel Roberts, a large 
coalowner ; and Mr, C. Tylden Wright, Shireoaks Collieries, Mr. 
J. D, Ellis, in moving a vote of thanks to the chairman—Mr. 
Ellison—said they ought to be able largely to increase the traffic 
on the canals, and eventually he hoped they would be able to 
supply the benighted people of London with much better material 
for manufacturing gas than they had at present—a remark which 
was received with mingled amusement and approval. 


Tue Dover Undercliff Reclamation Bill has been added 
to the group which is to be dealt with by a Commons Committee on 
March 11th, The Times says:—‘‘ The Bill is exciting a consider- 
able amount of interest, and notice has been given by Mr. H. W. 
L, Lawson to move its rejection on the second reading, or, if it 
is carried, to instruct the committee ‘to inquire and report (1) 
whether the works proposed by the Bill will, and in what manner, 
interfere with the enjoyment by the public of the cliffs and fore- 
shore ; and (2) whether the construction of such works will cause 
any damage to the coast beyond the limits shown on the deposited 
plans.’ Mr. Brunner, too, has given notice on the second reading to 
move—‘ That it is inexpedient that a large and important tract of 
foreshore, beach, and cliff, in the immediate neighbourhood of the 
North Foreland, and close to the Continent of Europe, should be 
made over to private hands, taken out of the public control, and 
possibly ‘aesed to the public use and enjoyment,’ At the recent 
sitting of the examiners Mr, Thoms had before him a petition 
for an additional provision to the Croydon Corporation Bill, by 
which they seek to join with other library authorities to share in 
the cost of the provision of a joint library. As, however, 
no notices had been given in respect of the proposal, the ex- 
aminers certified that the Standing Orders had not been complied 
with.’ 
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HORIZONTAL HYDRAULIC PUMPING ENGINE 


THE COALBROOKDALE COMPANY, COALBROOKDALE, ENGINEERS 


HORIZONTAL HYDRAULIC PUMPING ENGINES. 


THE above engravings illustrate a pair of horizontal 
hydraulic pumping engines, with steam cylinders 30in. 
diameter, rams Tin. diameter, stroke 24in., to work against 
& continuous water pressure of 800 lb. per square inch. The 
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throttle valve in the steam pipes. 


separately if required. 


The pumps are placed behind the steam cylinders and 


worked direct from the back end of the piston rods, which are 
coupled to the pump rods. These rods pass through and are 
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There is a wheel stop 
valve to each cylinder, so that the engines may be worked 


india-rubber rings and brass plates to form a cushion for the 
valves and so prevent knocking. All the glands and stuffing- 
boxes are fitted with gun-metal bushes. The suction valve 
boxes are fitted on the sides of the pumps, and the delivery 
valves are fitted on the top of the pumps with their respective 
connecting pipes, the delivery water passing on to the 
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HORIZONTAL HYDRAULIC PUMPING ENGINE—PUMP DETAILS 


engines are of the fly-wheel type, with the steam cylinders 
side by side, working in the usual way by means of slides, 
and connecting rods to cranks set at right angles. The | 
cylinders are fitted with ordinary slide valves worked by 
excentric rods from the crankshaft. The speed of the engine | 
is regulated by a high-speed governor, which actuates a | 


attached to the back end of the rams. The pumps, which 
are separately illustrated, are of the quadruple acting ram 
type, with outside packed glands. The suction and delivery 


| valve boxes are loose from the pumps, and are fitted with | 


heavy gun-metal valves and seats. Both the suction and | 
delivery valves are guided top and bottom, and fitted with | 


accumulator, which is loaded for a water pressure of 800 Ib. 
per square inch. The pumps are well held on each side by 
wrought iron stays, connecting the back end of the steam 
cylinders to the pumps. They are also again connected on 
each side between the glands. 

The engines and pumps are fitted on strong box section 
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form of bed-plates, secured to strong foundations by bolts 
and plates in the ordinary way. These pumping engines 
have been made by the Coalbrookdale Company, Coalbrook- 
dale, and supplied by the Staffordshire Steel and Ingot Iron 
Company, Bilston, Staffordshire, for working their hydraulic 
plant, and they are, we understand, working to the entire 
satisfaction of the company. 








DENNES’ HYDRO-PNEUMATIC LEACHING 
APPARATUS. 
THE extracting apparatus illustrated by the accompanying 


engravings has been designed to accelerate the extraction— 
technically termed leaching—of chemical and other solutions, 
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from gold and other ores. It has been successfully used in the 
works of the Black Hills Milling and Smelting Company in 
the chlorination and bromination department. These works 
Were designed, erected, and for some time operated by Mr. 
Donald Dennes as superintendent, and now of St. Mary’s- 
terrace, Hastings, 

The old method of operation is to put the pulp of ore, 
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water,Jaud chemicals into the; mixing! barrels, and when 
thoroughly agitated, to dump into wooden tubs, vats, or}tanks 
having a filter arranged in the bottom, and allowing the 
liquid portion to filter out by gravity, a process which is 
tedious and uncertain, occupying from several hours to 
several weeks. The chief objection to this plan, and one 
which has been fatal to the success ofsome large under- 
takings, has been that in the case of very clayey ores, 
difficult of percolation, that by the time the solution 
has been extracted or obtained, the gold has been 
| reprecipitated on to the body of the ore, and the effect 
of the whole previous process lost; the result is ‘“ high 
tailings.’’ Moreover, when these open wood vats are used, 
the tailings can only be got rid of by shovelling out, or 
other almost equally clumsy manner. 

With the apparatus illus- 
trated the central valve is 
opened, and the mixing barrels 
dump their charge of six or 
seven tons into the cylinder ; 
the valve is closed, and a 
pressure of compressed air put 
on, say, 601b. to 100 lb. to the 
square inch; the result is 
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that the solution is literally blown out in a clear stream | 
in a few minutes. Wash water is then turned on either | 
from above or below, which thoroughly washes it: this | 
is then blown out. When it is required to discharge the | 


by Messrs. Clark, Bunnett, and Co. 
45ft. from the basement to the upper floor. 





free to fall out into a car placed beneath. The bottom cover 
contains the filter, which is simply finely corrugated oak 
boards channelled and perforated, and spread with common 
sack cloth. When the cylinder is empty, the filter cover is 
run back under the cylinder again, hydraulic pressure turned 
on to the large ram in the crosshead which raises the cover, 
and by means of the rubber gasket round its edge, hermeti- 
cally seals it water-tight. In cases where gravity would not 
leach under two or three days, even imperfectly, this appara- 
tus has, we are informed, done the work perfectly in a few 
minutes. With vacuum pumps, the utmost effect they can 
induce is under 15lb. per square inch; but by this newer 
means no limit is placed upon the effective pressure. 








THE LIFT ACCIDENT AT LLOYD'S. 


THE evidence given at the inquest held on the body of 
Mr. T. C. Read, the assistant chief surveyor at Lioyd’s 
Registry, who was killed by the falling of « lift at the offices 
of the Registry, White Lion-court, on the 25th ult., brought 
to light a state of affairs which should meet the attention of 
engineers—especially as the causes so far remain unexplained. 





The lift had worked well for nearly three and a-half years, 
and without anything approaching to accident, and was built 


Its stroke or lift was 
The lift proper, 


tailings, the whole bottom ‘“‘cover”’ of the vessel is lowered as distinguished from the balance arrangement, had previously 


on to its track rails and drawn from under the cylinder by | 
means of the lateral hydraulic ram, the tailings thereby being | 


never given any trouble. : anc 
ment was to economise water on a principle similar to that 


The object of the balance arrange- 
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of an ordinary hydraulic accumulator. The accompanying 
diagram shows the general arrangement. 

It will be seen that the balancing system can be isolated, 
when desired, by means of two valves, which are shown as 
shut in the diagram, this having been the state of affairs 
at the time of the accident, owing to the balance ram being 
temporarily under repair. The other valve was opened to 
meet the emergency, thereby allowing the pressure from the 
mains to be transmitted through thestarting valve, controlled 
by the lift attendant, direct to the lift plunger. Under 
ordinary circumstances when the balance system is working 
and the valves to it are open, this by-pass valve is kept shut, a 
great saving of water being effected, owing to the reserve of 
pressure stored up in the balance cylinder at every descent 
of the lift, the upper and lower surfaces of the balance piston 


being so proportioned as to allow the cabin with its plunger, | 


when under the action of gravity, to raise the balance plunger, 


and the superposed weight W at the same time overcoming | 


the pressure on the upper annular surface. Thus the same 
water can be used over and over again with inappreciable 
loss. 


On the day of the accident the lift, as we have said, was | 


out of order; pressure, therefore, was being used direct 
from the main through the 
open by-pass valve. The 
lift had ascended as far as 
the first floor, when the 
pipe joining the starting 
valve to the tee-piece and 
its connections suddenly 
broke. The water escaped, 
and the lift fell. 


On examination of the 
fracture—the position of ‘ 
which is made clear in the 
figure — the material was 
found to be crystalline. 

Here is the puzzle to be 

solved. As far as we know, 

no theory with the smallest 

degree of plausibility has oy. 
yet been advanced in ex- 
planation of this. Mr. J. 
T. Milton, chief engineer 
surveyor, in the course of 
his evidence, said that 
when in use these pipes 
are subjected to a pressure C 
of 700 Ib. to the square 
inch, and their strength is 
sufficient, when in proper 
condition, to withstand six- 
teen times that amount of 
pressure. Before the lift 
was used the piping had 
been subjected toa pressure 
of 2500 lb. to the squareinch 
—three and a-half times the 
ordinary working pressure. 
He did not think that the recent frost had anything to do with 
the accident, as the frost never came into the building, there 
being & heating appliance which prevented its doing so. 

In his opinion, crystalline iron was nearly as strong as 
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fibrous iron; its main fault was that it would not stand | 


shocks of any kind. Stopping a lift suddenly causes a very 


great strain upon the iron, and that is the reason for having | 


@ careful attendant who will work it gently. The life of a 


lift depends entirely upon the management by the attendant. | 


From the original specification from which the lift was built, 
it appears that the lift was constructed to bear the weight of 
five persons at once, and a total pressure of 700 1b. to the 
square inch. 

It is noticeable that all those who gave evidence alluded to 
the ‘“‘ bursting” of the pipe. We are inclined to object to 
this expression. In our opinion the pipe broke, and the 
fact of the fracture being flush with the surface of the 
flange, as shown, seems to point to settlement. Besides 
there wasa flaw. There was no need to call attention to 
this at the evidence. It was seen at once. We have our- 
selves seen it, and, judging by the general appearance of 
the fracture, the accident appears to be due to the weaken- 
ing of the pipe at its junction with the flange, consequent 
on the deleterious influences it was subjected to on being 
threaded, when being screwed and rivetted into the flange, 


and to the gradual development of the flaw by reason | 
of some long existent transverse stress due to settlement, 
and the last straw, in the shape of the sudden internal | 


shock which Mr. J. T. Milton mentioned, culminated in 
the disaster. 
death, and appended the following rider:—‘‘ We are of 
opinion that all lifts used for passengers should have some 


automatic arrangement by which similar accidents to the | 


present unfortunate one may be prevented in the future.” 
it would therefore appear evident that the pipe which broke 


sharp off flush with the flange was subject to stress and | 


vibration, due to the quick closing of the valves, and this 
acting on a pipe 
received, gradually brought about the fracture. 








LA GASCOGNE’S MISHAP. 


WHILE most of our readers doubtless have read of the eventful 
voyage of the long overdue French steamer La Gascogne, that 
sailed from Havre, France, on January 26th, and reached New 
York on Wednesday last, not many, we believe, are informed as 
to what occurred in the engine-room during the many hours the 
vessel was helplessly drifting in the trough of a heavy sea while 
her damaged machinery was being repaired sufficiently to enable 
her to reach port. 

The steamer is driven by a six-cylinder, quadruple-expansion 
engine, with three cranks set at 180deg. The accompanying 
sketch shows the arrangement of the cylinders, The high-pres- 
sure cylinder A exhausts into two intermediate cylinders B and C, 
while both of these exhaust into another intermediate cylinder D, 
while this one exhausts into two low-pressure cylinders E and F, 
E and F are both connected to three condensers, each of which is 
provided with its own air pump driven by a working beam from the 
nearest crosshead of the main engine. The cylinders are arranged 
tandem, as shown. The figures marked ‘‘lbs,” in each cylinder 
indicate the absolute initial pressure in them. 





dia 


EXPLANATORY DIAGRAM OF THE LIFT ACCIDENT AT LLOYD'S 


The jury returned a verdict of accidental | 


ponent, were raised to their highest position and there secured 
y ing ropes around the crosshead and through ring bolts in 
the lower cylinder head, these same ring bolts having previously 
held the tackle used to remove the connecting-rod. The two large 
slide valves for the large cylinder D were then removed so that 
steam exhausted by the first intermediates B and C would blow 
through D into the two low-pressure cylinders, This having been 
accomplished, it only remained to cut out the cylinder B. This 
was done by removing the bolts from the flanges at G G in the pipes 
leading to and from the cylinders. The flanges were then sepa- 
rated and a blank flange introduced. As the middle air pump was 
thrown out of use the connection to the middle condenser had to 
be broken, and this was also done by inserting blank flanges at the 
points H H, The blank flanges were made from ;';in. boiler-iron 
that formed part of the floor of the engine-room. It was neces- 
sary to cut out the flanges, and then, with a hand-drill, cut fifty 
bolt holes 1,‘;in. in diameter. When the repairs were completed 
the engines were started up and run at forty-three revolutions per 
minute, their normal speed being sixty-one revolutions. 

As the second intermediate cylinder was thrown out this greatly 
increased the range of pressure in the first intermediate cylinder C, 
as the indicator cards showed, and this, increasing the pressure on 
the crank-pin, the brasses became heated and melted out, thus 
necessitating a second shut-down of four hours at ten o’clock in 
the evening of the 30th. The engine had been pounding con- 
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siderably, and when the wear had been taken up in the brasses the 
| ship proceeded on her way, the engines then making thirty 
revolutions. Oa the night of February 2nd, the ship ran into 
heavy weather, the screw at times racing so as to again melt out 
the after crank-pin brasses, A third shut-down of five hours then 
followed, in which the brasses had to be removed and grooves cut 
| in them by band to permit the flow of lubricating oil. The same 
experience was met with on the afternoon of February 3rd, but 
this time the brasses had to be entirely removed. A spare set was 
brought out, but it was found that they were three-sixteenths of 
| an inch too long, and they had to be shortened that much with 
| cold chisels, As only four men could work at the same time this 
consumed some thirty-four hours, but the ship was hove to forty- 
one hours in all, the captain believing it too rough to start his 
engines and run the risk of a breakdown. The engines were then 
started again, and the storm-tossed vessel proceeded on her way 
| to New York, reaching there on Wednesday without farther 
mishap. 
We were informed that up to a month or two ago the vessel was 
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where weakened by the treatment it had | 


CONDENSERS 


| driven by three sets of compound engines, each of the three high- 

pressure cylinders being supplied with steam at about 90 1b.—abso- 
| lute—pressure. The steam was expanded in them to about 301b., 
and then exhausted into the low-pressure cylinder. To increase 
the power of the engines new boilers were put in and the steam 
pressure raised to 1651b, The forward high-pressure cylinder was 
then removed and a new one of the same size, but much stronger, 
put in its place; and this was used as the high-pressure cylinder 
| of a quadruple-expansion system, the remaining cylinders of the 

old engine being retained and cted up as shown in the 
diagram. From this it will be seen that the range of pressure, and 
consequently the maximum effective pressure on the piston in the 
| cylinder D at the time of the break, was approximately the same 
| as when that cylinder was used as the low-pressure cylinder of the 
former compound arrangement. : 

The chief engineer of La Gascogne, Adolphe Martin, with his 
staff, deserves the praise and congratulations of all for their 
services, and it doubtless has been bestowed upon them, as well as 
upon their captain, The labours of the engineers were materially 
| lessened by the fact that La Gascogne was fitted with a few 


| 
| machine tools. One of these, a small drill press, although driven 





The first indication of trouble was on January 29th at 10 a.m., | by hand, did excellent service.—The U.S, Engineering Record, 


when the piston in the second intermediate cylinder broke in two | 


pieces, the fracture extending across almost on a diameter. The | 


entire engine-room force was set to work and the enormous con- 
necting rod that drives the middle crank was removed and moved 
over to one side of the engine-room and secured, Then the re- 


| made satisfactory machine 








Tue French battleship Brennus is reported to have 
trials. Cut bono? The best machinery 


maining reciprocating parts—that is, the pistons, crosshead, and | in the world would not make her seaworthy, 


SOCIETY QF ENGINEERS. 


PARLIAMENTARY PROCEDURE AS AFFECTING LIGHT 
RAILWAYS AND TRAMWAYS, . 


AT a meeting of the Society of Engineers, held at the West. 
minster Palace Hotel, Westminster, on Monday evening, March ath, 
Mr. Wm. George Peirce, president, in the chair, a paper was re d 
by Messrs. W. Worby Beaumont, M.-Inst. C.E., and Stephe 
Sellon, Assoc. M, Inst. C.E., on “ Parliamentary Procedure - 
Affecting Light Railways and Tramways.” _ 

In the first part of this paper the authors referred to the stagna 
tion which has for years characterised the light railways, tramroads, 
and tramways construction branches of engineering. his they 
consider is chiefly due to the heavy capital burden with which 
most projects are loaded, capital which is not required either for 
the construction or working of the lines, and which, moreover, ; 
never available for either of these purposes. The costs of obtain. 
ing permission to construct a line, even where called for by the 
inhabitants of the districts to be served, are at present excessive 
as a result of tbe procedure according to which a scheme is not ex. 
amined as to its merits by any responsible body or department 
before all the costly machinery necessary for meeting opposi. 
tion from any source is put in motion. This introduces the 
speculative element into the first stages of the promo. 
tion of a scheme, inasmuch as considerable sums of money 
have to be provided to put and keep this legal and other 
machinery in motion and to buy off opposition. This money has to 
be provided before it is known that the scheme will receive or jg 
likely to receive assent, and hence the money provided for thege 
purposes is only advanced on extremely heavy terms. ‘The authors 
referred to these questions and to the heavy expenses incurred to 
meet the Board of Trade rules, the rules as to Standing Orders and 
others framed under Statutes, They propose various relaxations in 
these rules and propose that with regard to any bond jide schemes 
the proposition and proof of public utility should be heard first 
somewhat after the manner of a local government inquiry, and that 
opposition should be heard afterwards if the proposed preliminary 
inquiry gives encouragement to proceed. According to present 
arrangements, the Standing Orders Committees give assent in 
response to a prayer that the scheme be allowed on the grounds of 
its public advantage, and yet the public advantage thus admitted, 
and the admission of the good grounds of the prayer, may count fos 
nothing in the face of opposition of one man or one Board of Trade 
rule, which may be founded on obsolete or antiquated statutory 
requirements, The authors propose that agreements entered into 
before date of Standing Orders should come before the committee, 
so that unreasonable sums should not be added to the necessary 
capital by way of bought-off opposition or excessive promises to 
pay for accommodation by speculative advances which may ruin the 
prospects of a scheme from the first, and make high rates and fares 
necessary. The authors also propose that instead of two separate~ 
committees, one of each house, there should be a joint committee 
so that the expense should be that of one inquiry instead of two, 
bat they propose that the decisions may be either joint or 
independent as may in each case seem needful. The authors also 
propose that no clauses should be inserted in a Bill at the instigation 
of opposing parties without investigation by the committee, and 
also that the relation between the proposed capital and reasonable 
cost of construction and equipment should be considered by the 
committee, as restricted debentures provide no protection against 
over capitalisation. Numerous other modifications are referred to 
as necessary to secure facilities for the construction and working of 
tramroads and tramways which shall place them on a footing 
comparable with that which obtains in France, Belgium, and else- 
where, 

The authors consider that light railways are required in some 
districts, but that there is a greater field for the profitable con- 
struction and working of tramroads and tramways if the proposed 
modifications in procedure and the proposed relaxations in rules 
are made. 

The paper concludes with reference to the recent Board of 
Trade Committee on Light Railways, and reproduces some of the 
proposals made by several members of the Committee who dis- 
agreed with the general report as insufficient, and as offering very 
little aid towards a settlement of the questions raised by the 
Board of Trade reference, or towards definite proposals on the 
questions raised by the President of that Board, 











CATALOGUES. 


Thomas Mitchell, Bolton. List of New and Second-hand 
Engines, Boilers, Pamps, Tools, kc, &c., for sale by private 
treaty. 

Hadfield’s Steel Foundry Company, Limited, Sheffield. 


Illustrated and Descriptive Price List of Manganese Steel 
Castings and Forgings. 

T. P. Hall and Co., Oldbam. [Iilustrated and Dascriptive Price 
List of Water-power Electric Light Piants, including Girard and 
Jonval Turbines, 

Barry, Head and Co.’s Quarterly Report of Basis Prices of 
Iron and Steel Bars, Plates, Augles and Sheets ; also List of Iron 
and Steel Angle and Tee Sactions for 1895, 

Koch and Co., Charterhouse-buildings, E.C. ‘‘The Triumph 
Review.” An Illustrated Catalogue of ‘‘The Triumph” Lathes, 
and Specialities for Watchmakers, Jewellers, Opticians, &c. 

The Tees-side Iron and Engine Works —— , Limited, 
Middlesbrough. Illustrated Pamphlet, setting forth Blast Furnace 
Plants, Mill and Forge Machinery, Bridges, Roofs, &c., already 
supplied.—The illustrations are for the most part from excellent 
photo-process blocks, and show in an attractive form much of the 
important work at home and abroad for the class of which the 
Tees-side Iron and Engine Works Company is famous. : 

Elliott Brothers, London. Illustrated Catalogue of Electrical 
and other Apparatus.—This is a most omen catalogue, 
embracing as it does the immense variety of laboratory requisites 
made and introduced by this well-known firm. The book is well 
printed and bound, and no scientific or technical institute should be 
without it. As for the instruments, that is another matter about 
which the firm stands in no need of any praise from us. 

John Hetherington and Sons, Manchester. Illustrated and 
Descriptive Catalogue of Machine Tools for Engineers, Ship- 
builders, Millwrights, Boilermakers, &c. &c., also of special 
Water Motors.—This catalogue illustrates some very fine tools, by 
means of good blocks, and contains, interspersed with trade in- 
formation, photo-process illustrations of the Manchester Ship 
Canal, with particulars. We suppose this is meant to make the 
book attractive, although it savours much of playing to the gallery. 
The book is well bound, but does not wear its name where it should 
—i.e., on the back of the binding. It is vain to suppose that cata- 
logues are left on tables perennially uncovered—they must go to the 
shelf sooner or later, and then the catalogue with its name visible is 
that which comes down and is referred to. 
Joshua Bueckton and Co., Limited, Leeds. Illustrated Cata- 
logue of Machine Tools for Engineers and Boilermakers, Ship and 
Bridge Builders, Iron and Steel Works, Locomotive, Railway 
Carriage and Wagon Works, &c, Also of Special Machinery for 
Finishing Armour Plates, Steel Sleepers, Fish Plates, Rails, 
Girders, Gas and Oil Engines, Locomotive and Water Tube 
Boilers, Ordnance, and Ammunition.—This is one of the most com- 
plete catalogues we have ever seen, The illustrations, which are 
produced by photo-collotype process, are excellent, those of different 
types of tes igen being especially interesting. ere are 
upwards of 700 different machines described in the book, The 
volume is attractively bound, and has the name on the back of the 
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THE ADMIRALTY DISTRIBUTION 


to which we assign Engineer 
CONUMISSIONS, the dates of which 
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300 1 Crescent Ist cl. Cr. 10000 — 12000 ] » 
Ist cl. A.C. 1000 l l Curacgoa . 3rd el. Cr. 2000 tH] 1 ‘| 
Sloop. 850— 1200 +1 Curlew Ist cl. G.B. 850— 1200 +1 1891, J 
Active 2nd el. Cr. 2400 1 1 *Cyclops C.D.S. 1200 1 1! 1) 1890 =. j J 
-Eolus 2nd el. Cr. 7009— 9000 l l 2 wo NL I 
* Agamemnon 2nd class B. 1500 1 3 1 December, 1899 Daphne Sloop. 1400— 2000 1 1 ; | 
Agincourt Ist cl. A.C. 1000 1 l t October, 1883 Dart Spl.s 250 ] : | 
Ajax 2nd cl. B. 4500 1 1 l August, 1885 Devastation 2nd cl. B. 5500 7000 1 1 I 
Alarm Ist cl. Torp. G.B. 2500 3500 +1 1 1894, N.M. Dolphin Sloop. 750 1] 
Alacrity Despatch Vessel 2000— 3000 l 1 Dreadnought 2nd cl. B. 6500 l 2 2 | December 1 1 
Albacore 2nd cl. G.B. 500 l February, 188 t er, Jay 
Aleeto Spl. 8. 350 1 Edgar Ist cl. Cr. 10000--12009 1 1 ” : 1 
Alexandra 2nd el. B. 7000 1 1 Edinburgh 2nd cl. B. 5500 1 1 3 1 
Amphion 2nd el. Cr. 5000 l 2 l Emerald 3rd cl. Cr. 1800 1 1 April, 136 a 
* Antelope Ist cl. Torp. G.B. 2500-— 3500 +l l 1894, N.M. Empre:sof India Ist cl. B. 9000 —13000 l 2) 4 " ay 
* Andromache Ynd el. Cr. 7000— 9000 l l 1 1894, N.M. Enchantress Spl. s. 1100 ] ( } 
Anson Ist el. B. 7500—11500 l l 3 Endymion Ist cl. Cr. 10000—12000 | ] 9 1 
* Apollo 2nd el. Cr. 7000— 9000 l 1 2 1894, N.M. Espiegle Sloop. 800 l August. 1%- i *) 
Archer 3rd el. Cr. 9200— 3500 1 » : 1 
Arethusa Pnd el. Cr. 5000 1 ] 1 Fearless 3rd cl. Cr. 2100 3200 1 1 1 1 
Astrea 2nd el. Cr. 7000 9000 1 1 1 1894, N.M. Firebrand Ynd cl. GLB. 360 l } 
Assaye 2500 l Forth 2nd el, Cr, 3800— 4700 1 1} 2 1892 Ny } 
Australia Ist cl. C1 5500 85001 l 1 
*Audaciou 3rdel. B. 3300 1 l 1 April, 1890 CGialatea Ist cl. Cr. 5500 8500 ] | 8) 
Aurora Ist el. Cr 5500— 8500 1 ] Gannet Sloop. S00 1] 4 *) 
Garnet 3rd cl. Cr, 1800 +] 1 November twill j 
Zarfleur ... Ist cl. B. 9000--13000 l ] $ 1894, NM Gibraltar Ist cl. Cr. 10000—12000 ] l , ’ 
Barham 3rd el. Cr. 3200 1500 1 l Glatton C.D.S,. 500— 2000 1 l 1 1892 Ny Pe 
Barracouta 3rd el. Cr. 1750 3000 1 ] Cleaner Ist cl. GLB. 2500 3500 HH] ’ 
8s 8rd el. Cr. 1750-— 3000 1 | Goldfinch Ist cl. GLB. 720-- 1200 ! *) 
Sloop 1400— 2000 +] 1894. N.M. Gorgon CDs. 1200 1 | 1 1892 Ny ‘ 
Beagle Sloop 1400 2000 ] 1 “Gossame! Ist cl. GB. 2500 3500 1] 1 1893, Ny ) 
* Belleisle C.D.S 2600 1 l 1 April, 1889 Grafton Ist el. Cr, 10000 —12000 ] l ] } ) 
sellerophon rd cl. B 4000 1 3 1 April, 1889 Grasshopper Ist cl. GLB. 1600 2700 +] 1893, Ny *) 
Bellona rd cl. Cr 3200— 4700 1 1 ) 
Benbow Ist cl. B 7500—11500 1 I 1 ean ? ag 
“Black Prince Ist cl. A. 4000 ] I 1889, N.M. oe us ; Gr 10000 saaaa 1 ; 1 2 em ‘ 
*Blanche 3rd cl. Cr. 1750— 3000 1 1. 1 December, 1290 Hearty SphS. 2100 1} ab 
Blake Ist el. Cr. 13000—20000 1 ! 3 ph Ae aon ar F * 
: : . pac : Hebe Ist cl. G.B 2500 3500 +] 
Blonde 3rd el. Cr. 1750 3000 1 1 Hecate C.DS 1200 1 
Blenheim Ist el. Cr. 13000—20000 l l } Heel . Tor aint Te t 2400 ] »| Na E 3 
Boadicea 2nd cl. Cr. 1500 ] l 2 June, 1891 H es Se od 5 ‘ia “ie - % Mae ¥ I 
zs ercule 3rd cl. B. 7000— 850 l l 1 April, ly & 
Bonaventure ud cl. Cr. (Uv 9000 1 I 3 Hero 3rd cl. B 1500 6000 ] ] E 
Boomerang Ist cl. G.B, 2500 3500 1 1 February, 1891 Heroine 3rd « % C) 950 1 July. 188 P 
Bramble . Ist cl. G.B. 600— 1000 ! Hood iat ck Be 900013000 1 i . | oe F 
Brilliant 2nd el. Cr. 7000 — 9000 1 1) 1. 1894, N.M. Hocnet ite ; "3900 ' "1894 Vy P 
2 ® r ‘ 29 ar } . u ° ” 1 1 %, 2 
Brisk 3rd cl. Cr. =e 3900 I 1 A Hotspur C.D.S. 2500 1 1 } May, 188 J 
Buzzard Sloop. 1400— 2000 l I Howe Ist cl. B. 7500—11500 ] - - : ' 
ora ane in . ie dcan " Hyacinth 3rd cl. Cr. 450 +] 
Calliope drd cl. C1 2700 $000 1 ] 1 ; ‘ 9 1899 Vy P 
Calypso 8rd el. C1 2700 4000 1 l Hydra C.D.S. 1200 Bil. 1 1892, P 
Cambrian 2nd cl. Cr. 7000— 9000 1 1 2 ’ P 
Camperdown Ist el. B. 7500—11500 1 1 : Tearus Sloop. 850 1200 +] July, 18 P 
Canada rd cl. Cr »000 1 1 Immortalit Ist cl. Cr. 5500 8500 ] ] 2 uly, 4 
Caroline 3rd cl. Cr. 950— 1400 +] Innpérieuse Ist cl. Cr. 8000—10000 1 xi, 2 y 
*Carysfort srd cl. Cr 2000 l ] 1 June, 1887 Inconstant 2nd el. Cr. 1200 l 3 ] P 
Centurion Ist cl. B. 9000--13000 1 1 { Indetatigable 2nd el. Cr. 7000-—— 9000 1 l 2 P 
Champion ; 3rd cl. Cr. 2000 1 l l Infiexible 2nd cl. B. 6500 1 1 ] P 
*Circe . Ist cl. G.B. 2500— 3500 1 ] 1894, N.M. Intrepid 2nd el. Cr. 7000— 9000 | 1 2 *F 
Cleopatra 3rd cl. Cr 2000 1 l Invincible 3rd cl. B. 3300 1 l F 
Cockatrice Spl. 8 390 1 "Iphigenia 2nd el. Cr. 7000 9000 1 1 1 
Cockchater 2nd cl. G.B. 360 ] July, 1886 Iron Duke 3rd cl. B. 2500-— 3500 1 l 
*Comus... ard cl. Cr 2000 I l 1 April, 1889 Iris 2ud el. Cr. 6000 | l 2 ; : 
Colossus nd cl. B. 5500 1 ! ; 
Collingwood Ist cl. B. 7000— 9500 1 l 3 Jackal Spl s. 1200 ] \ 
*Conquerer 5rd cl. B. 4500— 6000 1 3 | 1894, N.M. * Jaseur Ist cl. GLB. 2500— 3500 1 1894, NM t 
*Conquest 3rd cl. Cr. 2000 1 ] l April, 1889 Jason Ist cl. GLB 2500 3500 ] 1 t 
*Constance 3rd el. Cr. 2000 ] l 1 t 
Cordelia ... 3rd el. C1 2000 } 1 1 February, 1890 Karrakatta Ist cl. GLB. 2500 3500 +] April, 184 t 
Cossack rd cl. C1 2200 3500 1 ] Katoomba 3rd cl. Cr. 1000 7900 1 ] \ 











P= "00 


TABLE No. 2.—Ships to which we assign i 


schemes, (all 


e unofi 





1) Ships building. (2) Ships never yet commissioned. (3 Ships laid up and so long out of commission that their complements, according to existing 


Indicated r ’ Indicated a ‘ : p Indi 
Name. Class Explanation. Name. Cis HP horse 































Name. Class. | ae Explanation. ‘ ; 
1orse- power. horse-power, 
N.D. F.D. N.D. F.D. / ND. 
Alert Sloop 1100— 1400 Building Drvad lat cl. G.B. 2500 2500 Never yet commissioned Hyaena 3rd 110 
Amelia 3rd cl. G.B. 150 Low power . ' ey 
Ant 3rd cl. G.B. 110 Low power Eclipse 2nd cl. Cr. S000— 9600 Never yet commissioned Illustrious Ist 10000- 
Ardent Destr. 3800 Never yet commissioned Egeria Survey 700 Non-combatant Imogene 390 
Elfin Yacht 170 Low power Insolent 110 
Janshee ... Destr. 1400 Never yet commissioned Esk . 3rd el. G.B. 200 Low power Isis ... ond Su) 
Bonetta Srd cl. G.B. 110 Low power 
Boxer Destr. 3800 Never yet commissioned Fanny ; Cst. Grd. Tndr 150 Low power Janus Det 
Blazer ord cl. G.B. 110 Low power Ferret Destr. 3600 Never yet commissioned Juno 2nd c.g S000 
Bloodhound 3rd el. GLB. 110 Low power Fervent Destr. 3850, Building Jupiter Ist 10000- 
Bouncer Srd cl. G.B 110 Low power Fidget 3rd cl. G.B. 110 Low power ; ; 
Bruiser Destr. 3800 Building Fire Queen Spl. 5. 500 Low power Kite... : 3rd ch & 10 
Bulldog 3rd cl. G.B. 110 Low power Flora 2nd el, Cr. 7000— 9000 Never yet commissioned 
Bullfrog 2nd el. G.B. 360 Low power Forte 2nd el. Cr. 7000— 900) Never yet commissioned Lightning Det 
Bustard 3rd cl. G.B, 110 Low power Fox ... 2nd cl. Cr. 7050— 9000 Never yet commissioned Lynx Des 
Cyesar Ist cl. B. 10000—12060, Building Gadfly 3rd cl. GB, 110 Low power Magnet 5) ‘., 650 
Charger Destr. 3200 Building Griper 3rd cl. GB. 110 Low power Magnificent Ist & ‘N00. 
Charyhdi 2nd el. Cr. 7000— 9006 Never yet commissioned Majestic ... Ist cu! 10000 
Comet 3rd cl, G.B, 110 Low power Haleyon ... Ist cl. G.B. 2500— 3500 Never yet commissioned Mars Ist ¢ 10000 
Conflict Destr. 4500 Never yet commissioned Handy Destr. 4000 Building Mastilf ord 110 
Contest Destr. 1400 Never yet commissioned Hannibal... Ist cl. B. 10000—12000 Building Medina so 
Cuckoo 3rd cl, G.B. 119 Low power Hardy Destr. 4000 Building Medway ... 200 
Harrier 1st cl. G.B. 2500-- 3500 Never yet commissioned Minerva ... $000. 
Daring Destr. 3500, Never yet commissioned Hart Destr. 4000 Building Mosquito... ” 
Dasher Destr. 3200 Never yet commissioned Hasty Destr. 3200, Never yet commissioned i 
Decoy Destr. 3500 Never yet commissioned Haughty ... Destr. 4000 Building Opossum ... Det ins 
Dee rd cl. G.B. 200 Low power Hazard Ist cl. G.B. 2500— 3500 Never yet commissioned Oshorne ... Royal 1 “00 
Diana 2nd cl. Cr. 8000— 9600 Building Hawk Cat. Grd. Tndr. 400 Low power oe: i 
Dido 2nd cl. Cr. 8000— 9600 Building Herald Stern wheel 80 Low power Penguin eel 00 
Don... rd cl. GLB. 200 Low power Hermione 2nd cl. Cr. 7000— 9000) Never yet commissioned Pickle ard ‘ i. 
Dove Spl. 8 50 Low power Humber Storeship 800 Non-combatant Pikes... <x. and ¢ F rn 
Doris 2nd el. C1 8000— 9600 Building Hunter Deastr. 4000) Building Pincher ... -- arid 10 
Dragon s Desti 1400 Never yet commissioned Hussar Ist cl. G.B. 2500— 3500) Never yet commissioned Pionecr ... + ae 0 
AppreviaTions.—A.C. = Armoured cruiser. B.=Battleship. C.D.S=Coast defence ship. Cr. = Cruiser. G.B. = Gunhoat. N.D.=\umgusht, 





above 





c= For anal 
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the Opal Navy 
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. “ASCS 
ofor'es we all ‘ 








Indicated i KE Ss. E. 
horse-power. 
N.D. F.D. 
850 1200 
720— 1200 
7000 9000 1 
5000 1 
2500 3500 
870 
600 1000 
1400 l 
5500 9000 ] 
720 1200 
5500 9000 
850 
5000 9000 
5000 9000 
7000 9900 ] 
850 1200 
5500 GO0U | 
3730 6000 1 
4000 6000 1 
4000 7500 2 
4000 1 
2200 3500 
6500 8000 1 
S00 
7000-— 9000 l 
5500 8500 1 
5500 1 
6000 ] 
2500 3500 
7500—12000 ] 
1500 l 
4000 1 
1400 2000 
2500 3500 
5500 R500 1 
2600 ] 
1500 7500 1 
340 
720 1200 
720 1200 
1500 7500 ] 
800 
2700 
5000 
720— 1200 
1500 7500 1 
4500 7500 ] 
720 1200 
720 1200 
7000 9000 ] 
2500 3500 
720 1200 
3000 5500 1 
2200 3500 ] 
1300 
950 1400 
850 
2500 1500 
7000 9000 
$200 : 1 
9000—-13000 1 
950 1400 
600 1200 
1600 2700 
360 


List of January, 1895, ships at that 
according to the most recent 
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NAVAL ENGINEERS IN THE FLEET 


date out of commission having officers assigned according to their 
schemes for their reduction. 


Commission quoted, Name. 


Redbreast 
tedpole wise 
Reindeer ... 
Renard 
Repulse 
Resolution 
*Retribution 
Ringarooma 
tingdove... 
todney 


June, 1590 


1894, N.M. 


January, 1895 


toyal Arthur.. 
Royal Sovereign 


Royalist 
Ruby 


tupert 


January, 1889 
1894, N.M. 
1894, N.M. 


Salamander 
Sanafly 
Sanspareil 
St. George 


June, 1890 


Australian defence Sappho 
Satellite 
Scout 

September, 1883 Seylla 

April, 1887 Seagull 


Seahorse 
Severn 
*Shannon 


1894, N.M. 
May, 1892 
October, 1891 
May, 1887 Sheldrake 
Sirius ae 
Skipjack ree 
*Spanker ... 
Sparrow ... 
“Speed well 
Speedy 
Sphinx 
*Spider 
Spartan 
*Sultan 
*Superb 
Surprise 
Swallow ... 
Swift 


May, 1890 


May, 1888 


June, 1891 


1894, N.M Swiftsure 
Sybille 
March, 1890 Tartar 
*Tauranga 


*Temeraire 
‘ Terpsichore 
Thames 
*Theseus 
*Thetis 
Thrush 
Thundere 
Tourmaline 
Trafalgar 
*Tribune ... 
Tr iumph ee 


1894, N.M. 


1889, N.M. 


April, 1891 Undaunted 


Volage 
Vulcan 


1893, N.M. 


Wallaroo... 
Warspite aus 
Widgeon eee 
Wild Swan 


1894, N.M. 


Sharpshooter . 


Indicated 
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Class horse-power. I.E. 
N.D. F.D. 
Ist cl. G.B. 720— 1200 
Ist cl G.B. 720— 1200 
Sloop 850 
Ist cl. G.B. 2500— 3500 


Ist cl. B. 


9000—13000 
9000—13000 1 






2nd el. Cr. 7000— 9000 
3rd el. Cr. 4000 7500 
Ist cl. G.B. 720— 12060 
Ist cl. B. 7500—11500 1 
Ist el. Cr. 10000—12000 
Ist cl. B. 9000—13000 1 
3rd cl. Cr. 950 1400 
3rd cl. Cr. 1800 1 
C.D.S. $500 6000 
Ist cl. G.B. 2500 3500 
Ist cl. G.B. 1600— 2700 
Ist cl. B. 7500—14000 
Ist cl. Cr. 10000—12000 
2nd cl. Cr. 7000— 9000 
3rd cl. Cr. 950 1400 
3rd cl. Cr. 2100 3200 
2nd cl. Cr. 7000 9000 
Ist cl. GB. 2500— 3500 
Spl. s. 1100 
2nd el. Cr. 1000 6000 
Ist cl. Cr. 2500 
Ist cl. GB. 2500— 3500 
Ist cl. G.B. 2500— 3500 
2nd cl. Cr. 7000 9000 
Ist cl. GB, 2500 3500 
Ist cl. G.B. 2500— 3500 
Ist cl. G.B. 720.— 1200 
Ist cl. G.B. 2500— 3500 
Ist cl. G.B. 100 1500 
Spl. 8. 1100 
Ist cl. G.B. 1600— 2700 
2nd el. Cr. 7000 9000 
3rd cl. B. 6500 8000 1 
2nd cl. B. 6000 8500 1 
Despatch Vessel 2000— 3000 
Sloop. 1000 1500 
2nd cl. G.B. 870 
8rd cl. B. 3500 
2nd cl. Cr. 7000 9000 
3rd cl. Cr. 2200 3500 
3rd cl. Cr. 1000 7500 
2nd cl. B. 6500 1 
2nd el. Cr. 7000 9000 
2nd cl, Cr. 3800 5700 
1st ec]. Cr. 10000—-12000 1 
2nd el. Cr. 7000 9000 
Ist cl. G.B. 720 1200 
2nd cl. B. 5500 7000 
8rd el. Cr. 1800 1 
Ist cl. B. 7500—12000 1 
2nd cl. Cr. 7000 9000 
3rd cl. B. 3500 
1st cl. Cr. 5500— 8500 
2nd cl. Cr. 2400 1 
Torpedo Depot. 7200—12000 ] 
8rd el. Cr. 4000— 7500 
Ist el. Cr. s000—10000 1 
Ist el. GB. 720 1200 
Sloop. SOO 





last 


S. E.iC.E.| E. !A.E. Commission quoted, 
1 
] 
1 April, 1888 
1 1 
] 2 3 
2 3 
1 1 1 | 1893, N.M. 
] 1 May, 1894 
1 
l > 
1 3 2 
2 $ 
+] 
] 
1 ] 
+1 1 
tl June, 1890 
] 2 2 
1 2 2 
1 ] 2 1894, N.M. 
] 
1 1 | 1894, N.M. 
] ] 1 1894, N M. 
] ] 
] 
1 2 1 February, 1892 
] 1 
] ] 
] ] 
1 ] 
] ] 1892, N.M. 
2 
] December, 1&95 
1 1 
+] ] 
] 1894, N.M. 
+] 
] 1 ] 
l 2 April, 1882 
1 2 April, 1891 
1 1 
+] 
1 
1 1 August, 1891 
1 1 ] 
] ] 
] 1 2. January, 1891 
2 2 October, 1887 
1 I 1 | 1894, N.M. 
] 1 1 | 1893, N.M. 
1 3 | 1894, N.M. 
] ] 2 1894, N.M. 
l 
] ] 
] 
1 } 
1 ] 2 1894, N.M 
1 ] ® February, 1890 
1 1 2 
] 
9 9 
] ] May, 1894 
] 
] 
1 








Miay, Name. Caen. 
10 gu a i 
ae ¢ Spe eer om 
s Ist cl, GB. 
sano Ist cl. GB. 
apwilg Mics 
NY tame _ - — 
7 sander - nd cl. Cr. 
NY, — 1st cl. G.B. 
ad 2nd cl. G.B. 
Lizard lst eb, G.B. 
Magdala “= — 
mi Magicienne 3rd el. ‘ r. 
<r Hele Ist cl. GLB. 
Magple ee ‘ 
Marathon 3rd el. Cr. 
Mariner Sloop. 
1, 1884 *Medea 3rd el. Cr. 
*Medusa 3rd cl. ¢ Yr. 
Melampus 2nd el, Cr. 
Melita Benscs 
st Melpomene 3rd cl. Cr. 
Mercury 2nd cel. Cr. 
Mersey 2nd cl. Cr. 
Mildura 3rd cl, Cr. 
NM Minotau! Ist cl. Cr. 
Mohawk 3rd cl. Cr. 
*Yonarch 3rd cl. B. 
j *Mutine Sloop. 
. Naiad 2nd el, Cr. 
NY * Narcissus Ist cl. Cr. 
Nelson Ist cl. Cr. 
*Veptune 2nd cl. B. 
YY Niver Ist cl. GB. 
NY Nile Ist cl. B. 
Northampton Ist cl. Cr. 
NM *Northum) land Ist cl. Cr. 
Nymphe Sloop. 
, Na Onyx Ist cl. G.B. 
Orlando Ist el, Cr. 
*Orion C.D.S. 
*Pallas 3rd el, Cr. 
- Paluma 3rd cl. G.B. 
Partridge Ist cl. G.B. 
Peacock Ist cl. GLB. 
Pear] 3rd cl. Cr. 
— elican Sloop. 
8 . eal C1 Is. 
” *Phaeton 2nd el, Cr. 
Pheasant lat cl. GLB. 
Yu Philomel 3rd el, Cr. 
NA Phoebe 3rd cl. Cr, 
Pigeon Ist cl. GLB. 
188 Pi Ist cl. G.B. 
ay *Pi 2nd cl. Cr. 
h. 18 Plassy Ist cl. GLB. 
ust, 18 Plover Ist cl. G.B. 
I, NM Polyphemus Torpedo Ram. 
Porpoise 3rd cl. Cr. 
1, NM *Prince Albert C.D.S. 
ell + Pylades 3rd cl. Cr. 
, NM ; 
, 18 Racer Sloop. 
NM Racoon 3rd cl. Cr. 
Rainbow Ind el, Cr. 
*Raleigh 2nd cl. Cr. 
NM Ramillies Ist cl. B. 
tapid Srd cl. Cr. 
Rattler Ist cl. G.B, 
Rattlesnake Ist cl. GB. 
Raven 2nd el. GB. 
10 ol 
e Be unoficially fixed. 
( ; Pre esol Explanation. 
N.D. F.D 
Sri 110 Low power 
1st LB 10000-12000 Building 
b) 390 Low power 
8rd 110 Low power 
2 im S000— 9600 Building 
Dest. 3900 Building 
2nd cht S000— 9600 Building 
ls fe 10000—12000 Building 
3rd 110 Low power 
Dest 3900 Building 
Des 3600, Never yet commissioned 
Si. 650 Low power 
st cL A 10000—12000 Never yet commissioned 
1st d MR 10000—1 2000 Building 
1st cM 1000012000 Building 
3rd cl. 110 Low power 
Srd cht 200 Low power 
3rd 400 Low power 
2nd ¢ S000— 9600 Building 
Sterl 50 Low power 
De = =©64000 Building 
Royal 4m 2900 Non-combatant 
Surv (0 Non-combatant 
3rd cl. 110 Low power 
3rd cut 110 Low power 
Srd ch 119 Low power 
Sp 80 Low power 


p.= ssa 








vor anal 





above Tables see page 200. 


Name. 


Plucky 
Porcupine 
Powerful 


Prince George 


Rambler ... 
Ranger 

fedwing ... 
Renown ... 
Research ... 
Revenge ... 
tocket 

Royal Oak 


Sabrina 
Salmon 
Sec wrpic mn 
Sc yurye 
Shark 
Skate 
Skylark 
Slaney 
Snake 
Snapper 
Spey 
Spittire 


Starling ... 


Starfish 


Staunch ... 


Stork 
Sturgeon 
Suntish 
Surly 
Swordfish 


usht. F.D, = Forced draught. N.M.= Naval mancouvres. 


fe-ro0m complements coming under the jive following heads: 


(4 Ships of such low power that each separately would under no cireumst 


Class. 


3rd cl. G.B. 
Destr. 
Ist cl. Cr. 
Ist cl. B. 


Survey 
Destr. 
3rd el. GLB. 
Ist cl. B. 
Survey 
Ist cl. B. 
Destr. 

Ist cl. B. 


3rd el. G.B. 
Destr. 

C. D.S. 
3rd cl. G.B. 
Destr. 
Destr. 
8rd el. G.B. 
3rd el. G.B. 
3rd el. G.B. 
Destr. 
3rd cl. G.B. 
Destr. 
2nd cl. G.B. 
Destr. 
8rd cl. G.B. 
Survey 
Destr. 
Destr. 
Destr. 
Destr. 


Reserve. 


Spl. S. 


Indicated 


Explanation. 
horse-power. 


N.D. F.D. 


90 Low power 
3900 Building 
25000 Building 
10000—12000 Building 
650 Non-combatant 
4000 Building 
360 Low power 
10000—12000 Building 
450 Non-combatant 
10000—12000 Never yet commissioned 
4000 Never yet commissioned 
9000—13000 Never yet commissioned 
200 Low power 
4000 Building 
1900 Laid up 
110 Low power 
4000 Never yet commissioned 
4000 Building 
180 Low power 
200 Low power 
110 Low power 
4000 Building 
200 Low power 
1000 Building 
360 Low power 
4000 Building 
60 Low power 
360 Non-combatant 
1000 Never yet commissioned 
1000 Building 
4000 Never yet commissioned 
1000 Building 


Special service. 


ances have an engineer officer exclusively assigned to her. 


Talbot 
‘Tay <.; 
Teaser 
Tees... 
Terrible 
Tickler 
Torch 
Traveller 
Trent 
Triton 
Trusty 
Tweed 
Tyne 


Venus 
Vesuvius... .. 
Victoria & Albert 
Victorious 
Vivid 


Warrior 
Wave 
Weazel 
Wildfire ... 
Wivern 
Wizard 
Wrangler 
Wye... 


Zebra 
Zephyr 


(5) Ne 


Destr. 
3rd cl. G.B. 
Ist el. Cr. 
3rd cl. G.B. 
Sloop 
Spl. s. 
3rd cl. G.B 
Survey 
3rd el. G.B. 
3rd cl. G.B. 
Troopship 


2nd el. Cr. 
Torpedo Vessel 
Royal Yacht 
Ist cl. B. 
Spl. S. 


1st cl. Cr. 
Spl. 8. 
3rd cl. G.B. 
Spl. Ss. 
CBee 
Destr. 
2nd cl. G.B. 
Storeship 


Destr. 
Destr. 


m-combatants. 


Indicated 
horse-power. 


N.D. F.D. 
8000— 9600 
200 
4500 
200 
25000 
110 
1100— 1400 
1100 
200 
350 
200 
200 
1200 


s000— 9600 
35 
2400 
10000—12000 
425 


4000 
250 
110 
360 
1000 
4500 
360 
700 


4500 


53850 


F.E. = Fleet engineer. S.E.=Staff engineer. 


E. = Engineer. 


+ = Engineer appointed in lieu of chief engineer. 


A.E. = Assistant 


Explanation. 


Building 
Low power 
Building 
Low power 
Suilding 
Low power 
Building 
Laid up 
Low power 
Non-combatant 
Low power 
Low. power 
Non-combatant 


Building 
Laid up 
Non-combatant 
Building 


Laid up 


Laid up 
Low power 
Li yw pe ywer 
Low power 
Laid up 
Building 

Le yw power 
Non-combatant 


3uilding 
Building 


C.E. =Chief engineer. 
engineer. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 





PARIS.—Bovveav anpD OCHEVILLET, Rue de la Banque. 

BERLIN.—ASHER anv Oo., 5, Unter den Linden. 

VIENNA.—GEROLD anv Oo., Booksellers. 

LEIPSIO.—A. TwieTmever, Bookseller. 

NEW YORK.—InrernationaL News Oompany, 83 and 85, 
Duane-street. 





PUBLISHER'S NOTICE. 


** With this week's number is issued as a Supplement a Two-page 
Table on the Admiralty Distribution of Naval Engineers in the 
I'leet. Every copy as issued by the Publisher includes a copy of 
the Supplement, and subscribers are requested to notify the fact 











should they not receive it. Price 6d. 
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Tue UTILISATION OF NiaGaRa. (Illustrated.) . 195 
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ALFRED Gres, (W ith Portrait.) a ee a ik a 199 
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the London Water Question .. 205 
Railway Working and Strikes— Bessemer ‘Bteel Production in 
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LETTERS TO THE Epiror—Heavy Express Trains—Labour and Luxury 
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American Breweries—The Gas Engine Propelle d Barge” L'Ildee— 
The Benbam Top—Hardwood Sleepers és oe "209 
Sinate Excentric REVERSING — (llustrated.) 209 
LeoaL INTELLIGENCE .. 209 


AMERICAN ENGINEERING News... 
LETTERS FROM THE Provinces—The Iron, Coal, ‘and. General Trades of 
Birmingham, Wolverhampton, and other Districts—Lancashire 210 
The Sheffield District—The North of England—Notes from Scotland 211 


Wales and Adjoining aeageiinasee from veaptinaslh 212 
AmeRIcAN NOTES .. . ° 213 
LAUNCHES AND TRIAL TRIPS 213 


Tue New Oape Liver JOHANNESBURG... 
THe Patent JOURNAL... .. ‘ 
SeLecTED AMERICAN PATENTS . 


Two-PaGE Surriaueet—Tas Apumnaier Drrasscz TION OF Mav AL 
ENGINEERS IN THE FLEET. 


TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.’ 








*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

* All letters intended for insertion in Tue EnGIneEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


Earatom.—Tae Macvovaat O1t Separator.—/n the article in our last 
inpression describing the Macdougall oil extractor, the name of the makers 
of the Macdougall steam saving appliances, Messrs. W. B. Haigh and Co., 


uldham, was by a typographical error inisspelt Haugh. 





SUBSCRIPTIONS. 

Tae Enainger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
rom the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. £0 1hs. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

Ja consequence of the reduction of postage on newspapers to one uniform rate 
fur any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tain Paper Covers— 


7 lag oe 8 a ee we les OS 
ak, Ce ee £1 16s, Od. 
Tack Sore Oorizs— 
Half-yearly ee ae ae ae a 
Yearly oo £2 Os. 6d. 


Reapine CasEs.— The Publisher has in ery omaiteg cases which will hold 
thirteen copies of Tut ENGINEER. Price 2s. 6d. each. 


ADVERTISEMENTS. 

*.* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment neasures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “‘ ordinary” and “‘ special’ positions 
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MEETINGS NEXT WEEK. 

Tae InstTiTUuTION OF Civi, ENGINEERS.—Tuesday, March 12th, at 8 p.m. 
Papers: ‘The Kidderpur Docks, Calcutta,” by Mr. William Duff Bruce, 
M Inst.0.E. ‘Note on the Movement of the Walls of the Kidderpur 
Docks,” by Mr. James Henry Apjohn, M.A., M. Inst. C.E. 

Tae InstiTUTION OF ELecTRICAL Enorvrers.—Thursday, March 14th, 
at 8 p.m, per: ‘ The Electrolysis of Gold,” by R. 8. Keith, Member, 

Tue InstiTvTION oF JuNIOR Enoinerers.—Saturday, March 16th, at 
3 p.m. Visit to the Midland Railway's Goods Station and Depdét and 
Repairing Shops.” 

Norta-Kast Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, March 12th, at 7.40 p.m. Paper: “Turret-deck Cargo 
Steamer,” by Mr. 8. O. Kendall. Discussion on Mr. W. C. Mountain's 
and Mr. "Henry Foster's papers. 

Roya aa hone or Great Britain, Friday, March 15th, at 9 p.m. 
Paper: ‘The Rarer M by Professor Roberts: 
——-, 0.B., F.R.S., MRI, Tuesday, Marc 12th, of 8p.m. Lecture; 

.' The Internal Framework:of Plants and Animals,” by Professor Charles 











Stewart, M.R.C.8., ¥.L.8, Thursday, March 14th, at 3pm. Lecture: 

“Three Periods of Seventeenth Century History—II. The Common- 
wealth,” by Samuel Rawson Gardiner, Esq, M.A, LL.D. Saturday, 
March "16th, at3p.m. Lecture: “ Waves and Vibrations, ” by the Right 
Hon. Lord a M.A., D.C.L., LL.D., F.R.8., M.R. aL; Professor of 
Natural Philosophy, R.I. 

Society or Arts.—Wednesday, March 13th, at 8p.m. Paper: ‘The 
Meat Supply of the United Kingdom,” by Ez. Montague Nelson. Sir 
Frederick Bramwell, Bart., D.C.L., F.R.8., will preside. Thursday, 
March 14th, at 4.30 p.m. Lecture: “Art Tuition,” by Professor Hubert 
Herkomer, B.A. 
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ENGINEERS AND SHIPS OF WAR. 

YESTERDAY morning was published an explanatory 
statement by the First Lord of the Admiralty, from 
which we can form some idea of the naval policy of the 
Government for the ensuing financial year. No provision 
whatever has been made for an addition to the number 
of engineer officers. It is proposed that the number of 
engine-room artificers shall be augmented by 174, raising 
the total for the year to 2134. Stokers are to be aug- 
mented in number by 1750, and this is all. Now we 
publish with this impression a table which contains 
information of the utmost importance, and commend it 
to the attentive consideration of our readers. At various 
times we have insisted on a reform in the methods 
pursued by the Admiralty in dealing with the engineer 
branch of the service. We have commented on the fact that 
engineers were underpaid, and treated without the con- 
sideration due to the importance of the duties which they 
are intended to perform. We haveurged the necessity of 
augmenting the number of naval engineers; and we have 
explained over and over again that our ships however 
powerful and costly they may be, depend ultimately on 
the engineers for their utility. We have now advanced a 
little further, and have shown that, accepting the figures 
given by the Admiralty and published in the Navy List 
and the Navy Estimates, there is not at this moment any- 
thing like the number of engineers of all classes which 
is to be regarded as the minimum required should a war 
break out. The figures we give speak for themselves. It 
would be superfluous to reproduce any of them on this 
page. What we propose to deal with here are the argu- 
ments which may, and probably will, be advanced by the 
authorities in Whitehall to prove that there is a sufficient 
number of engineers available to provide for all possible 
demands of the fleets of Great Britain. 

Broadly speaking, the lines of defence are very well 
known. It is asserted by the Admiralty that a compara- 
tively small number of engineers suffices, because the work 
of the engine-room is performed not by engineers, but by 
trained fitters, erectors, &c., who are really non-com- 
missioned engineers—practical men competent to do all 
that is needed, and requiring only such supervision as a 
comparatively small number of properly trained engineer 
officers can give with comparative ease. This line of 
defence is ingenious but misleading. Such a method of 
dealing with marine engines has never been tried with 
any success in the mercantile marine; and in the Navy, 
where engineering skill of a very high order is much 
needed, because of the variety of machines found on 
board ships of war, it is still less likely to serve its pur- 
pose. But let us, for the sake of argument, concede that 
engine-room artificers are as good as engineers when 
supervised, and see how the facts stand. The Admiralty 
have not yet gone so far as to say that engine-room artificers 
are so efficient that they can do all that is needed without 
supervision; but, as our table shows, there is actually not 
a sufficient number of naval engineers in existence to pro- 
vide the supervision which is conceded to be essential. 
It is very well to say that with the aid of the engine- 
room artificer the Navy can get on quite well without a 
large number of engineers; but it is ridiculous to use 
such an argument in the face of the fact that even the 
small number of engineers which, judging by recent 
practice, the Admiralty would have to send to sea, is not 
available. It does not exist. The minimum number of 
engineers of all ranks required to supply the wants of the 
British Navy is 1100. This of course includes the stafis 
which will be needed by ships never yet commissioned, 
or in course of construction. Thus, for example, torpedo 
catchers are being added to the Navy almost every day. 
These craft are very peculiar, very special, and require a 
great deal of highly-trained skill to manage them 
properly. It is certainly not every engineer who can 
take charge of one at a moment's notice. “The Admiralty, 
however, does not appear to make any particular pro- 
vision for them. Every man-of-war, from the moment 
her frames are set up, should have an engineer appointed 
to her to make himself perfectly acquainted with all her 
constructive details. For work of this kind it cannot be 
contended that an artificer will suffice; but our table 
shows that if engineers are appointed to this work it 
must ultimately be at the expense of some other ship. 
There are not engineers enough to satisfy all the demands 
that can be legitimately made on their services, even on 
the Admiralty’s own showing. 

But this does not nearly cover all the ground. The 
only excuse that can be upheld for keeping down the 
number of engineers is that the engine-room artificer 
takes their place. This involves the supposition that 
plenty of artificers of skill and experience are available. 
But this is not the fact. The Admiralty, not content with 
reducing the number of engineers some time ago, has also 
cut down the number of “artificers, and instead of the 
artificers have passed into the engine-room leading 
stokers. To attain to this rank it is sufficient that a man 
shall read and write fairly well, know something of 
arithmetic, bear a good character, and be able to 
file a round hole in a bit of boiler plate square, 
so that a» square bolt shall go into the hole a 
tolerably good fit. We have no fault to find with the 
advancement of these men—indeed, we shall show pre: 








sently that not nearly enough is done for the stoker— 
but we do assert that a leading stoker cannot possibly 
take the place of a trained fitter or erector, such as an 
engine-room artificer is supposed to be. Let us take the 
case of a well-known first-class battleship. Under 
the old regulations she carried one fleet engineer, five 
engineers, or assistant engineers, three chief engine-room 
artificers, fifteen engine-room artificers, two chief stokers, 
seventeen first-class leading stokers, and ninety-six 
stokers. Under the recent regulations, however, she 
carries one fleet engineer, five engineers or assistant 
engineers, three chief engine-room artificers, nine engine- 
room artificers, six chief stokers, eleven leading stokers 
first-class, five leading stokers second-class, and 102 
stokers. Here we find-that the engine-room staff has 
been reduced by six skilled tradesmen, their places being 
taken by, as we have said, leading stokers. A certain 
well-known cruiser, under ‘the old regulations, carried 
one fleet or staff engineer, two engineers, four engine- 
room artificers, six first-class leading stokers, and twenty- 
seven stokers. Under the new rules she has one fleet 
or staff engineer, one assistant engineer, one chief 
engine - room artificer, three engine - room artificers, 
three chief stokers, three first - class leading stokers, 
one second - class leading stoker, and twenty - seven 
stokers. A certain second-class battleship, under the 
old rules, carried one fleet or staff engineer, five 
engineers, two chief engine-room artificers, nine arti- 
ficers, three chief stokers, fifteen first-class leading 
stokers and eighty-six stokers. Under the new rules 
she carries one fleet or staff engineer, four engineers, 
three chief engine-room artificers, six artificers, six chief 
stokers, nine first-class leading stokers, four second-class 
leading stokers, and eighty-five stokers. The list might be 
extended right through the Navy. Where it was possible in 
any way to ‘reduce the number of engineers, that has been 
done. In every ship the number of artificers has been 
diminished, and chief stokers have taken their place. It 
is beyond all dispute that in this way the efficiency, as a 
whole, of the engine-room staff of our warships has been 
diminished. It might, however, be taken for granted that 
the intention of the Admiralty has been to do much good 
to the firemen; in a word, to serve the boiler-rooms at 
the expense of the engine-rooms. But of this there is no 
evidence. It will be seen that a great deal is left to 
depend on. the stokers; but these have absolutely no 
inducement to prove themselyes good men. The best 
of them are taken out for service in torpedo boats, 
which gives them a great deal of dirty and risky 
work, which their less competent mates escape ; 
but the good man gets precisely the same pay as his 
fellow who has comparatively nothing to do in a coast 
defence ship lying in harbour month after month. The 
utmost that a stoker and leading stoker can get is 3d. a 
day extra if he is any kind of mechanic, and any stoker 
who learns his rifle and cutlass drill gets 1d. There is 
absolutely no further inducement of any kind for a stoker 
to improve himself. A man who is good enough to take 
a watch as a greaser ought to get extra pay, and precisely 
the same statement holds good of men who have trained 
for torpedo boat or torpedo catcher work. Let us 
contrast the position of the intelligent stoker with that of 
the equally intelligent bluejacket who takes up gunnery. 
When he is rated seaman gunner and torpedo man he 
gets 6d. a day extra, if he gets to be gunnery instructor 
he receives another 8d. a day, if captain of a gun another 
2d., if captain of a turret he is paid 3d., so that he can get 
as much as 1s. 5d. a day extra pay. Why should the 
engine and boiler-room statis be cut off from 
similar privileges? Why is it, in a word, that the 
Admiralty starves the engineer branch of the service? 
The entire sum expended on the pay of naval engineers 
each year would not pay for a small ship of war, and yet 
it seems to us to be beyond question that no section of 
the militant force of the Empire is more important than 
that represented by men without whom the fleets of the 
nation would be worthless. This, however, is neither the 
place nor the time to consider the reasons which guide 
that strange entity known as the Admiralty in its policy. 
The main fact with which we have now to deal is that, on 
the showing of the Admiralty,a very large addition not 
only ought to be made to the ranks of the naval engineers, 
but it must be made if our ships are to be able to go to sea. 
We see with regret that the Naval Estimates contain no 
proposition for an augmentation, which is much more than 
desirable, it is simply essential to the utilisation in any way 
of the great additions which we are glad to say are being 
made to the Navy. On this point the figures we publish are 
conclusive. They leave no room for dispute or argument. 
They are not our figures. All that we have done is collate 
them from official publications open to everyone, but not 
utilised in this way without some trouble. That trouble 
we have taken. The resultis suggestive. It may readily 
become alarming. 


OFFICIAL REPORTS ON THE LONDON WATER QUESTION. 


THE critical position of the London water question in 
Parliament, and in connection with the re-constituted 
County Council, lends especial interest at the present 
time to that portion of the annual report of the Local 
Government Board which treats of the metropoli- 
tan water supply. The report now before us is late in its 
appearance, as that part which appertains to the water 
supply of London only covers the year 1893; but the 
publication comes forward at an important juncture, and 
affords a large fund of information which suffers little by 
thedelay. The report of the departmentis signed by Mr. 
Shaw Lefevre, the President, and is founded on the 
statements laid before the Board by Professor Frankland, 
Major-General A. de C. Scott, and Mr. Allen Stoneham. 
The last-named is the auditor appointed under the Metro- 
polis Water Act of 1871. The report by Professor 
Frankland possesses much scientific interest, but it calls 
for less attention on our part, as it appeared last mid- 
summer in the annual summary of the Registrar-General 
relative to London and other large towns, and was dealt 
with in ovr columns at the time. Referring to 
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the particulars furnished by General Scott, the 
report of the Board states that the daily discharge 
of the Thames measured at Teddington weir, 
including the amount withdrawn for water supply, 
averages about 1300 million gallons. As the maximum 
amount of water which the companies are collectively 
empowered to withdraw from the Thames in twenty-four 
hours is 130 million gallons, it is remarked that “ the 
average quantity of water daily extracted from the 
Thames for the use of the metropolis is but a small frac- 
tion of the average amount of water discharged by the 
river.” But Nature is apt to show a sort of contempt for 
averages, and the foregoing calculation is affected by the 
circumstance that the quantity of water passing over 
Teddington weir varies enormously at different times. 
General Scott states that during floods the quantity is 
sometimes twenty times the dry weather volume. Of 
course this helps to produce alow minimum, and it is 
just then that the demand on the river as a source of 
supply for the water companies becomes heaviest. 
Consequently, to ascertain the capacity of the river 
Thames; to supply water to the metropolis “under 
existing conditions,” the daily amount taken by the com- 
panies in time of drought must be compared with the 
amount discharged by the river at the same period. 
Applying this test it is found that while in February, 
1893, the average daily flow at Teddington was equal 
to more than 3000 million gallons, the daily 
volume in September averaged only about 298 million 
gallons. On this basis it appears that rather more than 
one-third of the whole volume of water coming down the 
river in the month of September was withdrawn for the 
metropolitan supply, while in February the quantity 
withdrawn amounted to little more than three per cent. of 
the total. The lowest gauging of the year 1893 was 
recorded on August 21, when little more than 141 million 
gallons passed over the weir, and nearly 111 million 
gallons were abstracted by the companies before that 
point was reached. 

The facts we have thus quoted simply show the 
necessity for the exercise of engineering skill in order 
that the resources of the Thames shall be properly 
utilised. There was an excellent clause in the Southwark 
and Vauxhall Water Bill of last year, as originally intro- 
duced, which provided that the flow over Teddington 
weir should never fall below a certain minimum. Of 
course this depended on a due amount of storage, and 
would apparently involve the introduction of compen- 
sation water. So far as the condition laid down was con- 
cerned, it would seem that nothing better could be desired 
for the protection of the river. Yet somehow it happened 
that this very useful clause disappeared from the Bill, 
and the measure was passed in a form which merely 
provides that so much water shall be taken from the 
Thames and no more. The right state of things to be 
brought about is, that enough water shall be taken out of 
the Thames to supply the wants of the consumer, and 
that enough shall be left in to keep the river in a proper 
state. The large reservoirs to be constructed by the 
Southwark and Vauxhall Company between Sunbury and 
Hampton area fair instalment towards what is demanded 
for the regulation of the river in connection with the 
water supply, though there is much larger promise in the 
scheme devised by Messrs. Hunter and Fraser for 
extensive works in the neighbourhood of Staines. As for 
the Thames floods, which not only embarrass the opera- 
tions of the water companies, but are the cause of serious 
loss and damage to riverside property, there seems 
to be a need for further legislation, the newly con- 
stituted Conservancy Board declaring itself not to be a 
flood authority. More power is wanted and more money, 
and there is the prospect that Parliament will soon be 
asked to grant both the one and the other. 

There is a paragraph in the Board’s report which, 
although partly warranted by General Scott, might very 
easily mislead the reader. It states that whereas, on the 
whole, the year 1893 was very favourable to the opera- 
tions of the companies “ supplied from the Thames and 
Lea,’’ yet the ‘‘ Thames water ’’ was reported to be in good 
condition on only 266 daysof the year. ‘During fifty- 
two days,” the report goes on to state, “it was dis- 
coloured and turbid, though only to a moderate extent, 
and on forty-seven days it was said to be exceptionally 
turbid and muddy.” If the word “water” had been 
dropped, and the “Thames” only spoken of, the para- 
graph would have been correct both in substance and 
in form. As it is, the water “supplied from the 
Thames’’ appears to be involved in the record as 
to turbidity and muddiness, whereas the report 
from Professor Frankland shows that, so far as 
his observations went, in no case was the water 
supplied from the Thames or the Lea in 1893 even so 
mouch as “slightly turbid.” There were, indeed, two 
occasions on which a slight turbidity characterised the 
East London supply, but, rather oddly, this was in the 
case of the deep wells. To the practical conclusion at 
which the Local Government Board arrive no objection 
need be offered. It is thus expressed: ‘‘ The experience 
of the past year,” that is, of 1893, “‘ strikingly affirms the 
necessity, to which we have previously drawn attention, 
of providing additional reservoirs for the supply of water.” 
Concerning the year 1893, the rainfall in the watershed 
of the Thames was 22 per cent. below the average. 

An increasing percentage of the London water supply 
is derived from springs and wells. This has had the 
effect in ten years of very nearly doubling the actual 
quantity so obtained, the supply in 1893 being 34-1 
million gallons per day, compared with 17-3 million 
gallons in 1883. The average daily supply from all 
sources during the year exceeded 190 million gallons, 
being more than 35 gallons per head. But this ranges 
from less than 33 gallons per head in the New River 
district, to more than 49 in the Grand Junction. The 
maximum daily average of the year occurred in the 
month of July in the Grand Junction district, and 
reached the extraordinary amount of more than 53 
gallons per head. It would seem that greater economy 





either in the distribution or the use of the supply is 
demanded in certain quarters. The East London Com- 
pany complains of the waste of water in its district, but 
its average daily supply per head is slightly under the 
average for all London. It is in the East London area 
that we find the largest annual increase in the population, 
and in the Grand Junction the least. A year adds nearly 
19,000 to the population of the East London district, and 
somewhat in the same direction we find the population 
of the Kent district increasing by 11,000, Lambeth 
coming next with very nearly an equal growth. Including 
all London, the increment in the daily supply of water in 
1893 is recorded as being greatly in excess of the average 
annual increase during the ten years from 1884 to 1893. At 
the same time it is satisfactory to learn that considerable 
advance was made during the year in extending the system 
of constant supply. Three-fourths of London now have 
the benefit of this system, and the addition to the number 
of houses so served in 1893 was quite 50,000, while the 
increase in the total number of houses supplied, whether 
on the constant or intermittent system, was under 10,000. 
Supposing this rate to be maintained, a very few years 
will suffice to make the constant supply general through- 
out London. 

Respecting the quality of the supply, the report 
presented by Professor Frankland is distinctly encour- 
aging. A marked change has been effected in recent 
years, and we are thus told how in 1868 seven samples of 
the London water supply were so turbid as to be highly 
repulsive in appearance, whereas during 1893 “ not one 
of the samples of filtered water was turbid, even in the 
slightest degree.” It is also shown that the filtration 
practised by the London companies who draw from the 
Thames and the Lea has the effect of arresting from 97 
nearly to 99 per cent. of the microbes. The subject is 
being further pursued, and every year—we might say 
every month—is adding to our knowledge on the subject. 
Taking these official statements as our guide, it would 
appear that the present sources of supply for the 
metropolis are open to no reasonable objection, providing 
they are turned to the best account. Any comprehen- 
sive change of an absolute nature must require an 
enormous outlay, absorbing millions of money; whereas 
a moderate expenditure is all that is required to keep the 
present supply abreast of the wants of a growing popula- 
tion, and to secure that the water shall be unexception- 
able in quality. So heavy is the cost of any essential 
alteration, that very weighty reasons must be shown to 
justify such a burdensome expenditure. If London likes 
to pay the price, of course water may be brought from 
Wales or anywhere else. But anything so heroic is cer- 
tainly not yet proved to be necessary. 
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RAILWAY WORKING AND STRIKES. 


THE effect of the strikes in the coal trade in Scotland last 
year is markedly shown in the details of working of the great 
Scottish railways—net only in the loss of traffic, but also in 
increased working expenses in many cases. The Scotch rail- 
way traffic is normally increasing, and—taking the Glasgow 
and South-Western Railway, for example—there was for the 
past half-year even an increase in all kinds of traffic except 
minerals. In that traffic, the reduction of receipts was to 
the extent of £52,000 for the half-year. But that was not 
all. There was a slight saving of some £700 in the wages 
connected with the working of locomotive engines, but the 
cost of coal, which had to be brought from other coalfields, 
was £6000 more, though much less would be used, owing to 
the reduction of the mineral traffic, and there was no saving 
shown in the repairs and renewals under the head of loco- 
motive power. The maintenance of way, works, &c., cost no 
less ; there was only a trifling variation in the cost of repairs 
and renewals of carriages and wagons; and the traffic ex- 
penses were fully as large. Thus with decreased receipts, 
and with expenses that in the total show an increase, the 
percentage of the working expenditure rose from 55:48 for 
the half-year ending January, 1894, to 59°48 for that ending 
with January, 1895. In that alteration there is seen the 
first result to railways of the strike, which not only stopped 
the coal traffic, but necessarily interfered with the iron trade 
dependent on it for fuel; and that effect would have been 
more marked but for the growth in the passenger and mer- 
chandise traffic to which we have referred. Whilst capital 
is thus punished by the strike, that punishment is necessarily 
carried through to the labour employed also, though the 
result is not so apparent in any given period, for it is spread 
over many industries, and may show itself ata time when 
expenditure would have been necessary in repairs or 
renewals that have already been effected when the strike 
would have thrown workmen in factories or shops idle. The 
company that has been instanced is one that loses the least 
of the great Scotch railways through the strike, and when 
the facts are obtainable it may be found that the losses have 
been greater even in proportion on other lines of railway 
more exclusively serving the affected industries and districts. 
As it is, it is probable that a lesson has been read to the 
Scottish miners that will be heeded—the lesson that strikes 
cannot retard reductions long when there is a falling market, 
and that any —_ that federations of English miners can 
give is trivial to the needs of the strikers, and cannot in- 
fluence the result. 


BESSEMER STEEL PRODUCTION IN UNITED STATES, 


ALways apparently ahead of ourselves in the matter of the 
promptitude with which their statistics are available, this 
week has brought us the advance returns of the American 
Iron and Steel Association, showing the production of Besse- 
mer steel in the United States during last year. The 
statistics are given in gross tons. Therefore in gross, as dis- 
tinct from metric, tons, we shall refer tothem. It is clear 
from this information that, notwithstanding some redeeming 
features, the make of 1894 has been one of the smallest upon 
record of recent years. In this there is no ground for surprise 
when the condition of trade and railway construction 
throughout America is considered. Indeed, it only har- 
monises with the state of the steel trade in this country and 
certain of the continental producing centres. The total 
output of Bessemer steel ingots in the United States last 
year is returned as, in round figures, 3,579,000 gross 
tons, against 3,215,600 tons in 1893, or an increase of 
363,400 tons. Of steel rails of all kinds, including light 
and heavy and tramway and colliery rails, the out- 





put was 1,014,000 tons, against 1,129,000 tons in 1ig93 
a decrease of 115,000 tons. How differently these figures 
compare with previous periods is strikingly suggestive when 
we point out that for several years past the output of stee] 
rails in America has been an average of something like 
2,000,000 net tons, Indeed, there can be little doubt tha 
last year’s make of rails was the smallest for a period of 
eighteen years past. Pennsylvania still leads by an immense 
proportion in the make of steel of all kinds over any other 
States of the Union. Her Bessemer ingot production Jast 
year comes out at 2,336,000 gross tons, compared with 
581,000 tons for Illinois, 363,000 tons for Ohio, and 299,000 
tons for other States. Of rails, Pennsylvania produced 
715,000 gross tons, against 226,300 tons for Illinois, and 
73,000 tons for other States. Thus, in the well-known words 
of Mr. Carnegie, Pennsylvania continues to “ wear the iron 
crown of the Republic.” As already suggested, the returns 
of the British Iron and Steel Association for last year are not 
yet issued, and an authoritative comparison between the two 
countries is not yet possible. But we shall be prepared when 
they do come out to find that on this side of the Atlantic as 
well as the other steel manufacture last year shows a decline, 
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Minutes of Proceedings of the Institution of Civil Engineers, 
vols. cxv., cxvi., cxvii., cxviii. 8vo., together; 2150 pages, 
with forty plates. Edited by James Forrest, Secretary. 
London: Published by the Institution. 1894. 

Tuer work of the Institution of Civil Engineers during the 
session 1893-94, which is covered by the volumes under 
notice, shows no sign of slackenirg or diminishing either 
in quality or quantity. Following theintroductory address 
of the President, the late Mr. Alfred Giles, which con- 
tained an interesting sketch of the development of 
methods of travelling both by land and sea during the 
sixty years of his active professional career, there were 
read and discussed at the evening meetings nineteen 
original papers, thirty-six others having been selected for 
publication without a discussion in the second section ; 
while in the third about three hundred notices of papers 
on foreign transactions and periodicals have been supplied 
by the numerous body of ‘“abstractors” associated 
with the indefatigable editor in the work. Although 
all branches of engineering activity are represented 
in the original communications, those connected with 
the storage and distribution of water, its use for 
power and manufacturing purposes, and the maintenance 
of navigable channels in rivers and estuaries, have been 
most largely described and discussed. As regards space 
occupied, the most important communications have been 
those on the training of rivers, by Professor Vernon 
Harcourt, and on estuaries, by M. H. L. Partiot, which, 
together with the discussion, which was largely carried on 
by correspondence, cover 190 pages in vol. cxviii., the 
second place being filled by a group of papers on Indian 
Waterworks describing impounding reservoirs at Bombay, 
Baroda, and Jeypore, by Messrs. W. J. B. Clerke, Sada- 
sewjee, and Colonel S. 8. Jacob; and one on the design of 
masonry dams, by Professor Kreuter, which formed the 
first business of the session and take up 177 pages in 
vol. cxv. This principle of grouping papers for discus- 
sion is excellent, having regard to the necessity for 
providing subjects of sufficient interest to attract full 
attendances at the evening meetings; but there is some 
danger of the discussions getting out of hand and 
becoming unnecessarily prolonged by the large amount of 
written comment now usual. This is especially the case 
with the contributions from foreign correspondents, which 
in many instances are little else than substantive papers, 
and might perhaps be better printed as such. 

Mr. E. B. Ellington, in continuation of a former paper, 
describes the progress in the distribution of hydraulic 
power in London since 1887, the advance during the six 
years having been very considerable. The mileage of 
mains laid has increased from twenty-seven to sixty- 
seven; the one pumping station has grown to three, and 
the horse-power provided from 609 to 1925, Among 
new applications it is interesting to note that the 
high - pressure water from the company’s mains 
has been in a few instances applied to driving Pelton 
of wheels, which, although not realising the efficiency 
80 per cent. claimed for them, have exceeded 70 per cent., 
so that it is probable that, by using such wheels for 
driving dynamos, electric energy might be supplied on 
the terms of the present cost of work—2s. per 1000 gallons, 
or about 6d. per Board of Trade unit. . 

The subject of forging by hydraulic pressure is treated 
by Mr. R. H. Tweddell, in vol. exvii., in a paper which, 
for the first time, gives a general review of the whole 
subject, from the earlier trials of Haswell and Whitworth 
to the latest developments in presses for armour plates 
and other heavy forgings, but with one notable exception 
—namely, the great 14,000-ton press at Bethlehem, which 
at the time the paper was written was still under con- 
struction, although it was set to work somewhere about 
the time when the paper was before the Institution. — 

Probably the most interesting among the communica- 
tions dealing with new engineering works are those 
descriptive of the Liverpool Overhead Railway, by Messrs. 
Greathead and Fox, and Mr. T. Parker—the former 
dealing with the construction and working of the line, 
and the latter with its electrical equipment. These gave 
rise to perhaps the best-sustained discussion of the session 
—the comparative advantages of separate locomotives 
and motor cars, economy and efficiency of transmission, 
waste of power at starting, overhead or underground con- 
ductors, having been fully treated by their respective 
advocates at the two meetings devoted to their dis- 
cussion. 

The Totley and Cowburn tunnels, which together make 
up about a quarter of the length—5} miles out of 21 miles 
—of the Dore and Chinley line of the Midland Railway, 
which has been carried through the central axis of 
England in the Peak district, to give a shorter line of 
communication between Sheffield and Manchester, form 
the subject of a paper by the late Mr. Percy Rickard, a 
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young engineer of great promise, who, unfortunately, 
died suddenly of an attack of typhoid fever three months 
pefore the reading of the paper in January, 1894. This 
ig a communication of considerable interest, as the Totley 
tunnel, of rather more than 34 miles, is the longest that 
has been carried through the Pennine axis, and in this 
country is only exceeded in length by that under the 
Severn estuary. 

A subject of considerable importance, but which has 
not been brought before the Institution for many years— 
namely, the construction of gasworks—occupied two 
meetings in April, in the reading and discussion of a 
paper by Mr. Charles Hunt, describing the general 
arrangements of the Windsor-street Gasworks at Bir- 
mingham, improvements in the construction of retort 
furnaces, scrubbers, gasholders, and other appliances, 
andthe use of oil for increasing the illuminating power 
of coal gas. In the discussion much interesting informa- 
tion was given upon the use of carburised water gas 
and gasholder construction. 

Among the more strictly mechanical papers, those by 
Mr. R. E. Commans on the concentration and sizing of 
crushed minerals, by Mr. L. H. Ransome on cask-making 
machinery, and by Mr. W. Colquhoun on the manufacture 
of briquette fuel, are the most noticeable. Mr. Commans’ 
paper, taken in connection with that of Mr. A. H. Curtis 
on gold quartz reduction, read in the preceding session, 
form a useful account of the more important forms of 
modern dressing machinery—a class of machinery which 
is receiving the attention of mechanical engineers who 
are free from the prejudices of the older order of mining 
engineers. There is not, however, much disposition to 
apply capital freely in England to the purchase of sorting 
machinery in collieries, although it would be a most pro- 
titable investment. 

Mr. Boverton Redwood’s paper in vol. cxvi., on the 
transport of petroleum in bulk, dealing with the question 
of minimising the risks from fire and explosion in ships 
conveying mineral oil in tanks, contains an account of the 
numerous explosions that have occurred since the practice 
became general. Most of these have been traced to the 
incautious use of naked lights in empty tanks with 
imperfect ventilation. A very elaborate series of experi- 
ments have been carried out by the author for testing the 
inflammability of the vapours of different hydrocarbons 
when mixed with air, an in conjunction with Professor 
Clowes, a hydrogen testing lamp has been designed, 
giving indications by means of flame caps, which is 
exceedingly sensitive and reliable in use. 

Among the second section, or ‘‘ other selected papers,” a 
principal place is taken by that of Mr. Bryan Donkin on 
experiments on the condensation of steam in cylinders of 
iron and other metals, which contain the results of a 
third series of experimental investigations upon this 
important subject. Mr.A. Sharp continues his former 
paper on circular wheel teeth, and Mr. Andrews gives 
some curious results of the effect of stress on the 
corrosion of metals. 

Among the students’ papers selected for publication, 
Mr. L. H. Appleby's essay in the form of tensile test 
pieces, which has been rewarded with,the Miller Scholar- 
ship, is an extremely good specimen of the kind of work 
done in the engineering department of University College, 
where the experiments were carried out. These were 
intended to test the effect upon the ujtimate extension of 
varying the ratio between diameter and length in tensile 
test pieces, a subject which had been previously investi- 
gated by Mr. Barba, whose results are generally con- 
firmed by Mr. Appleby, as is also the ‘‘ Law of Similarity ” 
of the earlier observer. Some useful remarks upon the 
proper shape to be given to test pieces are added by way 
of conclusion. 

The losses of the Institution by death during the 
session have, unfortunately, been very considerable, and 
among them are several notable names, including Dr. 
Tyndall, Mr. Hawksley, Sir George Berkeley, and Mr. 
Cowper. Records of their lives and works, together with 
those of many other deceased members in less prominent 
professional positions, are fully and sympathetically given 
in the section devoted to obituary notices. There is 
perhaps no portion of the “ Proceedings ” in which the 
editorial care is more apparent than in this; and although 
its interest is necessarily a somewhat melancholy one, 
there can be no doubt as to its high importance as a con- 
tribution to contemporary history. It is therefore to be 
hoped that the co-operation of members in the prepara- 
tion of such notices asked for by the editor at the close 
of this section in each volume will be actively given 
whenever possible. An excellent autotype reproduction 
of the portrait of Mr. Hawksley, by Professor Herkomer, 
R.A., is given as a frontispiece to vol. cxvii. 

The annual statement of receipts and expenditure, 
together with the report of the Council on the work of 
the session, appear in their accustomed places in 
vol. cxviii. From the former it appears that the income 
from annual subscriptions had slightly exceeded that of 
the preceding year, and that it still continues to be in 
excess of the expenditure, although the margin is a 
diminishing one, and a small balance remained to be 
added, with the amounts received for admission fees and 
life compositions, to the invested reserve fund. The 
amount of securities purchased has, however, been less 
than usual, as the cash balance has been increased by 
about £2500 to meet charges arising during the progress 
of the new building operations, £10,000 being placed on 
deposit, as against £7000 in the preceding year, while the 
current balance has been diminished by about £500. 
The accounts might be improved by confining them to 
the business of the Institution proper, with a sepa- 
rate statement for the Trust Funds, which apparently 
are in the habit of spending more than their income. The 
summary of investments is also extremely misleading. 
The freehold property is represented by the price paid 
for it, while the interest-bearing securities are entered at 
their nominal value, these dissimilar quantities being 
added together in the same sum. This is very like taking 





a number of ships, some at their registered tonnage and 
others at their displacement, adding the two together and 
calling the sum the aggregate tonnage of the fleet. The total 
of £133,673 Os. 10d., stated in the report ‘‘as belonging to, 
or under the charge of, the Corporation,” must therefore 
be considered to be considerably below the real 
amount. The Institution has no official treasarer or 
honorary treasurer, and it would appear that his office 
would be no sinecure. 


Tramways: Their Construction and Working. Embracing 
a Comprehensive History of the System, with Accounts of the 
various Modes of Traction—including Horse-power, Steam- 
heated Water, and Compressed Atr Locomotives, Cable 
Traction, and Electric Traction —a Description of the 
Varieties of Rolling Stock, and ample Details of Cost and 
Working Expenses, with Special Reference to the Tramways 
of the United Kingdom. By D. Krynear-Crark, C.E., 
M. Inst. C.E., M. Inst. Mech. E. Second edition. Re- 
written and greatly enlarged, with upwards of 400 illustra- 
tions. London: Crosby Lockwood and Son. 1894. 


ALTHOUGH described as a new edition, this book is really 
a new one, a large part of it which covers historical ground, 
having been rewritten and amplified, while the parts 
which relate to all that has been done since 1882 appear 
in this edition only. It is sixteen years since the first 
edition appeared, and twelve years since the supplemen- 
tary volume to the first book was published. When the 
first edition appeared great activity prevailed in the 
design and construction of tramway locomotives worked 
by steam and compressed air, and a great deal of tram- 
way construction was going on. When the supplemen- 
tary volume appeared four years later, invention had 
provided, and experience had shown, the necessity for 
numerous changes in the construction of the permanent 
way, and experience with tramway locomotives had 
taught a great deal that was discouraging, and had 
removed many of the forms of tramway locomotives and 
combined locomotive and car which had been tried in 
some cases on a large scale. The failure of the new 
systems of working to produce the expected improvement 
in the relation between expenditure and receipts had 
given increased interest to the various questions relating 
to capital and working expenditure and to the systems of 
accounts, or rather to the necessity for a general system 
instead of the variety which prevailed; hence in the 
supplementary volume great attention was paid to the 
statistical part of the subject, and the costs of all the 
various items, as far as it was then possible to obtain 
them, were very fully set forth, and the wish was 
expressed that the powers that be should be 
invoked to induce the various tramway companies to 
conform to the system of accounts adopted by the North 
Metropolitan Tramway Company. This, as is generally 
known, has been done, with the result that accounts 
comparable with those of the railway companies are 
accessible. After a lapse, then, of twelve years it is 
obvious that the author has at his disposal a vast quantity 
of descriptive and statistical information with which he 
may, and has, produced a volume of great value to all 
interested in tramway construction and working. During 
the great part of that twelve years, however, exceedingly 
little of new tramway construction has been done, and 
not much has been accomplished in improvements in 
the system of haulage. Some extensions have been made, 
as at Edinburgh and Brixton Hill, in the cable system, 
but otherwise there has been little activity amongst 
tramway engineers. In 1882 there were the beginnings 
of the electric system, and the last paragraph in the 
supplementary volume, which was published in that year, 
says, “‘ electro-motive power, it may be added, has been 
employed on tramways in Berlin, and has recently 
—August, 1881—been started in Paris.” 

Thus it may be said that the whole history of the 
practical application of electricity to tramway haulage is 
comprised in that period which has elapsed since the 
publication of that supplementary volume, and it would 
almost appear as though England had from that time 
been waiting to see what electricity could do. The diffi- 
culties, however, have not been entirely of mechanical 
kind, but have been chiefly those which relate to parlia- 
mentary procedure and restrictions enforced through the 
Board of Trade. The knowledge necessary to build, 
equip, and work has long since been available with 
respect to tramways, for the accommodation and develop- 
ment of British traffic, and that knowledge has been much 
more used abroad than at home, but, as the author said 
in his first volume, “advantages thus enjoyed abroad 
cannot long be denied to the United Kingdom by suitable 
legislation. Tramway practitioners only want fair play, 
unhampered by churlish regulations and by the 
repressiveness of unintelligent conservatism.” It has 
taken twelve years, or nearly so, to bring this latter 
part of the question properly before the constituted 
authorities and Parliament, and it may be hoped that 
such remedial measures may at last be taken as will give, 
in Mr. D. K. Clark’s words, ‘‘ tramway practitioners 
fair play, unhampered by churlish regulations.” The new 
volume is one which will rank, among tramway engineers 
and those interested in tramway working, with his world- 
famed book on railway machinery, but we could wish that 
a few more typical examples of the motors, motor gearing 
and motor trucks employed by the most used forms of 
electric cars had been given, and some more of the details 
of the most used underground and overhead conductors. 
We must admit, however, that although the book occupies 
758 pages, but little room could be obtained for electrical 
systems without omitting a great deal of other useful 
information. A large part of it necessarily relates to 
electric traction, and on this subject he has freely availed 
himself of the information which experience now places 
in our hands from the working of several electrical tram- 
ways, some of which have been successfully at use in this 
country andin Ireland for years, and from the electrical 
railways, the City and South London and the Liverpool 
Overhead Railway. The very successful working of some 
electrical tramways on the Continent also provides him 








with valuable statistics, and the American overhead con- 
ductor system for tramways, as used on the South 
Staffordshire Tramways and on the Roundhay, Leeds, 
line, are also used by him as illustrations of this sys- 
tem, which is perhaps destined to play a part in the 
working of tramways in this country, in spite of the cppo- 
sition which it has hitherto met. The book affords a 
faithful account of tramway progress to the autumn of 
1894, although we miss some of the expressions of 
personalopinion which were numerous in the first edition. 
On many of the subjects it is evident that the author still 
thinks favourably of the steam engine for tramway work, 
if properly made and if unencumbered by the numerous 
bits of gear, fads, and trinkets hitherto enforced by Board 
of Trade rules. It is noticeable in connection with the 
steam locomotive that the Perkins condensing engine 
contains features which reason and practice have shown 
to be valuable in tramway work, while modern practice 
with high steam pressure lends confirmation to some of 
the views which guided the construction of that engine. 
The book concludes with several appendices relating to 
parliamentary and official regulations and recent enact- 
ments, to capital costs, receipts, expenses, and working 
stock of tramwaysin the United Kingdom; to the mileage 
of street railways in the United States ; to tramways in 
Germany, including a comparison between the cost of 
horse and electric traction ; to gas motors for tramways ; 
and the last gives a list of electrical tramways in European 
countries. 





Popular Engineering: Being interesting and instructive 
examples in Civil, Mechanical, Electrical, Chemical, 
Mining, Military and Naval Engineering, graphically and 
plainly described, and specially written for those about to 
enter the engineering profession, and the scientific amateur ; 
with Chapters on Perpetual Motion and Engineering Schools 
and Colleges. By F. Dyz. London: E. and F. N. Spon. 
1895. 4to. 7s. 6d. 

Tuts is a popular description of many of the chief works 
carried out by constructive engineers, and of many kinds 
of machinery used in the arts and industries, of loco- 
motives and marine steam engines, ships, arms, and 
ammunition, of mining machinery, and of tools and 
apparatus, together with a concluding chapter on per- 
petual motion. It is not intended so much for engineers 
or engineering students, but as a sufficiently complete 
description of the many products of the arts of the engi- 
neer which now claim the interested attention of the 
many who wish to have something like a definite notion 
of those things which so frequently nowadays form the 
subject of conversation and newspaper remarks. It is 
also intended as a useful popular account of engineering 
works and products for youths likely to enter upon an 
engineering education. 

The first chapter is occupied in answering the ques- 
tion, What is anengineer? And this it does by describing, 
at greater or less length, the different kinds of work and 
the objects of the work carried out by those occupied in 
civil, mechanical, mining, metallurgical, electrical, 
military, marine, and naval engineering. 

The second chapter is on engineering schools, which 
will be useful to those who have to select a technical 
school or college either for themselves or their ward. 

The third chapter commences the main part of the 
book, which is profusely illustrated, and the descriptions, 
in which are sufficiently complete to make them not only 
of service to the amateur, but to the intelligent youth 
who wishes for a general knowledge of engineering works 
and achievements. 

It is a book that may be commended to those for whom 
it is written, and there are few who will not be interested 
and instructed by going carefully through its pages. 





BOOKS RECEIVED. 


The Money-Lender Unmasked, By Thos. Farrow. Price 3s, 6d, 
London: The Roxburghe Press, 

Refrigerating Machinery, its Principles and Management. With 
sixty-four illustrations. By A. Ritchie Leask. London: Tower 
Pablishing Company. 1895. 

Mechanics: An Elementary Text-book, Theoretical and Practical, 
for Colleges and Schools. Statics. By R. T. Glazebrook, M.A., 
F.RS. Price 3s. Cambridge: At the University Press. London: 
C. J. Clay and Sons, 1895. 


Weltausstellung in Chicago, 1893. Berichte der Schweizerischen 
Delegierten. Der Briickenbau in den Vereinigten Staaten Amerikas. 
Mit 12 Tafeln und 60 Textfiguren. Berichterstatter : W. Ritter. 
Zurich: Verlag von Albert Raustein, vormals Meyer and Zellers 
Verlag. 1895, 

Modern Labour: A Review of the Labour Question. By J. Stafford 
Ransome, Assoc. M.I.C.E, Price 1s. London: Eyre and Spottis- 
woode.—Mr. Ransome has earned a reputation as a writer on this 
subject, and it is one which he handles with ability. Itis a pity 
that so many of the great body of intelligent British workmen are 
unlikely to see this new book, which will interest as many readers 
as the author's previous books or pamphlets on ‘‘ Capital at Bay” 
and ‘‘ On-principle Strikes,” 

Urban Fire Protection. By Edwin O. Sachs, F.R.S.S. A Paper 
—— for the Society of Arts. Third Ordinary Meeting. 
ession 1894-5. Price 1s. London: B, T. Batsford.—The author 
of this paper, being the Honorary Secretary of the National Fire 
Brigade Union, and previously an officer in the Berlin and Vienna 
Fire Brigades, has facilities for acquiring information on the sub-' 
ject of his paper, which is No, 1 of a series to be known as 
‘* Studies in Municipal Economy.” The paper deals with the fire 
protection practice on the Continent and in England, and makes 
various suggestions founded on visits to the principal cities in 

Europe. 

Quantities: A Text-Book for Surveyors, in Tabulated Form, ex- 
planatory of the best Methods adopted in the Measurement of Builders’ 
Werk, and containing muny useful Hints and much valuable Infor- 
mation for the Surveyor. Copiously illustrated, &c. &c. By 
Banister Fletcher. Sixth edition, thoroughly revised. Price 
7s. 6d. London: B. T. Batsford. 1895.—Quantity surveying is a 
class of work which is not very readily learned withoat special 
instruction, although anyone who has been accustomed to take out 
quantities of engineering structural work can follow the methods 
of the builder’s quantity surveyor, although he may not copy 
them. Professor Banister Fletcher's book appears to be well 
arranged, so that any draughtsman or estimator can learn all that 
he requires to initiate himself into the mysteries of ‘‘ quantities” 
and to commence the practice of the work. The book is perly 
described by its title, and its merits are proved by its reaching the 








sixth edition. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HEAVY EXPRESS TRAINS. 

Sir,—I have read with interest your leading article on “ Heavy 
Express Trains,” in which, I fancy, you have fallen into a small 
error, which is countenanced by Bradshaw. I allude to the dis- 
tance from London to Liverpool, which is 201 miles vid Warring- 
ton, but only 193} miles x:.@ Runcorn, which is the route taken by 
all the important expresses. 

Iu answer to the Liverpool deputation, I see the North-Western 
pleaded ‘‘difficulty of arranging traffic,” which, no doubt, is a 
very good reason, but somewhat inconsistent with its performance 
in the race to Scotland in 1888, which, I suppose, is now almost 
forgotten history. I should imagine that if the North-Western 
Company saw its way to earning a few pounds more by an accelera- 
tion of the Liverpool service, the lst of March would have seen 
four-hour expresses an accomplished fact. As long as an average 
speed of forty-four miles an hour will carry Liverpool passengers 
to London in an hour less than the Midland best train, who can 
blame it—from a shareholder's point of view, at any rate’ It is 
well known that Liverpool is a conservative place, and clings toits 
old traditions, and though, judging from the frantic endeavours of 
the Dock Board, it shows signs of waking up. Still, one would 
have thought the Midland might have made a better fight for the 

assenger traffic in this part of the country than it hasdone. A 
little more support to the Midland would have done more good 
than any deputation. 

I quite agree with your remarks that railways know their own 
affairs best ; but that their officials are but human is a truism that 
will come home with force to anyone who bas had the dreadful 
experience of being treated like a shuttlecock for half an hour at 
Preston in a through carriage from here to the North. However, 
as one of the public, not a North-Western shareholder, it does 
seem hard that an inhabitant of a comparatively small city like 
York can travel to or from London at an average speed of nearly 
fifty-two miles an hour, while the best the North-Western can do 
for this long-suffering place is a modest 444—the 2.10 express 
Easton. A. B. 

Liverpool, March 4th, 


Sin,—There is a curious and common mistake in your leader, 
page 183, re distance from Liverpool to Easton. It is 201} miles 
via Warrington, but for years no fast trains are run by that route 
—they ail go over Runcorn Bridge, nine miles shorter, the actual 
distance being 1924 miles, though the company is entitled to charge 
an extra parliamentary fare of 4d. for the bridge. So the Liver- 
pool people only asked for a 48 mile speed, which the company will 
not give because it has the shortest route. 

Holyhead to Kingstown, light to light, is just over 56 knots, or 
64 miles. I crossed last Wednesday in the Ireland in 3 hours 
15 minutes, heavy cross sea, and all dampers shut, and we had 
35 minutes wait for train. W. H. M. E. 

London, March 3rd, 


Sirn,—The distance from Euston to Lime-street, Liverpool, over 
Runcorn Bridge, is 1934 miles—201 miles is the distance vid Earls- 
townand Warrington, and isgiven erroneously in ‘‘ A. B.C.,” “ Brad- 
shaw,” and the “‘ London and North-Western Railway Penny Time- 

, table.” In other words, it is not quite so far from Euston to Lime- 
street as from Paddington to Exeter; yet though handicapped by the 
| Swindon stop, the Great Western Railway’s best train to Exeter is 
fifteen minutes quicker than the North-Western Railway's best to 
Liverpool. E. B, D. 
March 6th, 


LABOUR AND LUXURY. 

Str,—Once again: Has ‘‘ Capel Court” read what he vilifies ’ 
It is not silver, but honesty and thrift upon which I have suggested 
that national prosperity is based—a suggestion that in no way 
reflects upon the utility of gold as the instrument of modern com- 
merce, I quite agree that practical finance ought to be under- 
stood upon the Stock Exchange; for instance, one would have 
expected an gg my of the distinction between borrowing and 
buying gold. And then it would remain for your correspondent to 
explain how and why the United States, producing from their own 
mines an unprecedented amount of gold, are reduced to the posi- 
tion of a necessitous borrower of the precious metal, The answer 
is to be sought in a long course of reckless finance, illustrating once 
more my original point. Take the reverse case: Egypt, an agricul- 
tural country sunk in debt and seemingly bankrupt, has iu the 
course of a dozen years been raised to a high rank of credit by the 
efforts of a few capable and honest officials, 

Too often I fear practical finance means a nice estimate of the 
amount of paper that can be unloaded on an unsuspecting public 
before the crash comes. A few years ago Buenos Ayres water- 
works were the one idea. At atime when any reader of THE 
ENGINEER might see that the Argentine was importing enormously 
more than it could pay for, if you hinted to an ‘‘insider” that 
English railway stock—say South-Western—would be a better 
investment for reserve funds, the reply was in ‘‘ Capel Court's” 
style. Six months later no hint was needed, but it was no laugh- 
ing matter then. On the face of it, the water supply of a capital 
city is a very proper investment, but it is the common experience 
that loans raised during periods of inflation are expended improvi- 
dently, and unless the reports in your columns failed of their 
accustomed accuracy, this was no exception. Now, good trade in 
England means that we are lending to somebody; exporting 
capital in some form or other—rails, engines, or what not, and the 
interest of the engineer and manufacturer requires that the nominal 
amount of the loan should accurately correspond to the legitimate 
engineering expenditure, That is to say, watered stock is an injury 
to the investor, who wants a liquid asset in another sense, and it is 
an injury to the trader who finds one market after another spoilt 
for the brief excitement of a gambling fever. The chilling reaction 
is now upon us, but the history of our commerce shows that the 
foundations of prosperity are laid in such periods, 

Here, then, is a practical issue: Can “‘ outsiders” do nothing to 
render the revival of confidence among investors, which will one 
day come, less transitory ’ To me it occurs that the best hope lies 
in giving the men who handle the realities a voice not inferior to 
those who handle the paper, whether by trade organisation or by 
mere stimulus of public opinion. There will always be plenty of 
work for the financier, as such ; but the insider, who did not know 
if Mysores was a canal or a railway, should not be possible even 
as a caricature, and ‘‘ Capel Court” will find it more to his best 
interest to contribute his share to the process of enlightenment 
than to indulge in careless sneers at those whose activity lies outside 
the city limits, > As By he 

London, February 27th. 


Sin,—I would not be so impolite as to call ‘‘ Capel Court” a 
‘‘half-thinker,” although the epithet would apply primd facte 
rather to people who oppose new ideas than to those who conceive 
them. I can give no more direct reply to ‘‘ Capel Court’s” ques- 
tion than that I have already stated, namely, that it does not make 
the slightest difference to the nation whether the occupier of land 
rents or buys it. In the latter case the rent is simply paid in a 
lump sum instead of annually; whereas if land were free he 
would have so much the more capital to invest in buildings, 
machinery, &c., thereby giving encouragement to industry. Nor 
would the country be any better off ifthe tenant spent the rent 
instead of the landlord, except in so far as it would have one useless 
man the less to maintain. 

‘Tribute ” includes all payments for which no service is ren- 





dered, and therefore interest and profits as such, as well as rent. 
All these exist only at the cost of industry. Far better any 
amount of expenditure in luxuries—which however useless, or even 
harmful to the consumer, at least give employment to labour—than 
the further amassing of vast sums in titles to land, stocks, and 
bonds, which simply enable the owner to levy toll on the worker 
without necessarily even giving him more work, whereby to earn 
money to pay it. E, A. PHIPsON, 
March 4th, 


THE THEORY OF THE STEAM ENGINE. 


Sir,—In reply to the first paragraph of Professor Alexander's 
letter, permit me to say that if he makes no distinction between 
steam gas and dry saturated steam, he is ignoring Rankine, who 
not only explains when steam becomes steam gas, but devotes 
nearly fourteen pages of his ‘‘ Treatise on the Steam Engine ” to its 
consideration. However, as | am not dealing with steam gas, this 
may be regarded as irrelevant. 

Next, as to two kinds of latent heat. The second volume of 
Isherwood’s ‘‘ Experimental Researches in Steam Engineering,” 
from which [ have quoted, was published in 1865. That is thirty 





years ago, and at least fifteen years before Professor Cotteril! 
wrote about steam. If it pleases Professor Alexander to talk about 
two kinds of latent heat I have no objection, but I may be per. | 
mitted to say that the nomenclature is new to me. 

Wecomenow tothe essence of thisdiscussion. Professor Alexander | 
says he has answered the question I asked several times. With all | 
due deference, I may say that he has not answered it once. 
Probably that is my fault. He contemplates, in his reply, raising | 
the temperature of a pound of steam by compressing it. I con- 
templated raising the temperature by heating it—as, for example, 
by passing it through a tube warmed by a fire. These are | 
essentially different processes ; but, waiving this, let us go back | 
to the beginning or thereabouts, and see what I wanted to | 

rove. 

I said that the specific heat of steam was ‘305, that in effect the 
addition of :305 B.T.U. to a pound of dry saturated steam would | 
raise its temperature 1 deg., and that, on the other hand, the 
abstraction of *305 B.'I.U. would lower its temperature 1 deg. Fab. 
Now I know quite well that I shall be told that in the first case I 
should superheat the steam by adding ‘305 B.T.U., and in the | 
second place I should at once draw on the latent heat, and | 
some of the steam would be condensed. But the super- 

heating and the condensation are accidents, so to speak, of the 

unstable equilibrium of the vapour, and if Professor Alexander 

will think for a moment he will find that it is possible to imagine 

a unit of heat being withdrawn from the steam with a reduction in 

volume, but no condensation taking place, or an addition of a unit 

without any superheating occurring, the steam simply taking a 

new volume. If, then, he realises this, he will be able to under- 

stand my contention, which is that the sensible or unconverted 

heat in each pound of steam is the equivalent of *305 B.T.U., and 

no more. A fall in temperature of one degree would liberate only 

"305 B.T.U., no conversion of latent heat being supposed to take place. 

It is nothing against my contention that the latent heat would be 

converted. That has no more to do with the matter than the 

change in temperature of the metal of the vessel holding the 

steam. 

Now upto the present Professor Alexander's figures are exactly 
consistent with this view. He shows that if we want to prevent 
the temperature rising above one degree, we must withdraw ‘676 
B.T.U, of the 1 037 imparted. It follows that to maintain one pound 
of dry saturated steam of 150 1b. pressure in that condition it 
suffices that the steam should contain 358°4 305 = 109°31 
B.T.U. of unconverted heat and no more; and I maintain that in 
the pound of steam that is the quantity of heat necessary to 
maintain the steam as steam, and that it represents an energy of 
746 x 109°31 = 81,5368 foot-pounds; all the rest of the energy is 
represented by latent or ‘‘converted” heat. If this conclusion 
is right then the steam tables are misleading, the amount of con- 
verted heat being greater than they show it to be. Turning to 
Regnault’s tables, as given by Isherwood, we have—the figures in 
the second row are mine :— 

Pounds 

per 
square 
inch. 
150 


Total units from Latent units 

82 deg. per 

. . pound of 
steam. 


Temperature. 





In steam. 
. 1191°26 -- 860°5 
150 330°75 100°8 -- 1090°4 


The process of making a pound of steam, as I understand it to 
take place, is this, First, the water has to be raised to a tempera- 
ture of 330°75 deg. from 32 deg. This represents 330°75 B.T.U. 
Next the water has to be converted into steam, and this requires a 
total expenditure of not 860°5 B.T.U.—as stated in the table, and 
including all the work done by the steam in pushing back the 
150 lb, per square inch resistance under which it is made, and 
separating its own molecules—but 1090°4 B.T.U., of which 860°5 
units are obtained from the fire and 229°9 units from the hot water. 
At the moment when ebullition under the stated pressure began 
we had one pound of water, to which we had added 330°75 B,T.U., 
all present in the water in the condition of heat. When the last 
drop has been evaporated we have a pound of steam which only 
contains 100°8 B.T.U. in the condition of heat; all the other heat 
added has been expended or converted—rendered “‘ latent.” Ina 
word, there is not in the steam more than 1008 units of heat. 
That is my proposition, and I asked Professor Alexander whether 
this was right or not. His reply is indirect. He tells me what 
takes place when steam is compressed. He attaches a slightly 
different meaning to the words “‘ specific heat,” but so far as I 
understand him, he advances nothing to lead me to think that 100°8 
B.T.U. does not represent the whole of the heat in a pound of 
steam. 

The tables would have us believe that the specific heat of steam 
is the same as that of water. t 


358°43 
358°43 


I use the word in Rankine’s sense— 
see page 245 of the ‘‘ Steam Engine ’—as the capacity of a sub- 
stance for heat—the quantity of heat which it will hold—and I 
say that steam cannot hold more than °305 B.T.U. per pound per 
degree, Allthe rest of the heat communicated to the water during 
the process of evaporation disappears as heat, being converted in 
the performance of some form of mechanical work, the nature of 
the major part of which is not understood, If the tables are 
correct, the capacity of steam for heat must be the same as that of 
water, and consequently several very interesting phenomena which 
do take place could not take place. For example, steam when 
compressed could not liquefy over water, because the steam would 
take up the heat of compression just to the same extent, and no 
more, than water does, and water prevents a rise in temperature, as 
explained by Professor Alexander, just because its capacity for 
heat is a little more than three times that of steam. Ina word, 
the tables can only be correct on an assumption which is wholly 
misleading and erroneous, 

It may perhaps be said that even if I am right, the conse- 
quences are very trifling ; but I do not think that Professor 
Alexander will urge this view. For one thing, the very low 
specific heat of steam is a reason why it condenses with such 
rapidity. The heat, as heat, in it is so trifling that it disappears in 
a moment in contact with a colder body. Again, the action during 
compression would be quite different from that set forth by 
Professor Alexander, as I have said; but beyond all this, it is 
highly desirable that the truth should be set forth, let the conse- 
quences be little or much. 

I hope I have made my meaning quite clear now to Professor 
Alexander. Nothing is further from my thoughts than the desire 
to win any dialectical or other battle. I am seeking for the truth, 
and I have no doubt that Professor Alexander is doing the same 
thing. I apologise if I have given him reason to think that I am 





worrying him to say the same thing twice over. Unhappily, I find 
it very difficult to write within any reasonable compass and yet 


make my meaning quite clear. I fear your cor ndent has not 

quite understood me. I hope this letter is intelligible, and that 

he will agree with me that I have stated the facts as they really 

are about steam. MAURICE Cross, 
March 3rd, 


THE SIBERIAN RAILWAY. 


Sir,—I expect it wil! be interesting to you and to your readers 
to know that the Siberian Railway is now open for general traffiy 
to the extent in all of 1:118 viorsts = 741 miles, Of this, 49] 
miles make the western part of the line from Cheliabinsk to Omsk, 
i.e, from 62° 3’ to 74° 2’ E. of Gr. Provisionally there are only 
two trains each way weekly, and these are running at a very low 
speed, as you may see from the following official timetable :— 
Statiors. Down train. Up train, 
Arr. Stop, 

2.00 
0.20 
2.31 
20.38 
9.00 
5.50, 
3.50 1.85 
2.12 
.23 


Distances. 
Viorsts. Miles. 
= -» Cheliabinsk 
40 .. Cherniavskaja 

82 Chumliak 
116 Shumikha* 

155... -- Mishkino 

5B oe 5 4. Zyrianka 
240 -. Kurgan 
275 .. Vargashy 
SIF... -. Lebiazhja 
861 .. £39 .. Makushyno 
406 .. 269 .. Petukhovo 
448 Mamiiutka 
489 Petropaviovsk 
521 Tokusby 
566 Medvezhja oe 
589 .. . Kara Guga (shunting).. 
615. .. Isilj Kulj’ = 
656 Kochubajevo 
696 Marianovka 
741 Omsk oe (<8 
* Refreshment. 

You may see that the stoppages are unusually long, the total of 
them being 13 hours 20 min. when running down, and that the 
mean speed of travel is only 11°3 miles, or 15°6 miles, excluding 
stoppages. The trains are mixed—goods and passengers. Passen- 
gers carriages are of two classes, second and third, fares being 


| about 1,4d. and ,/;d. per mile ; besides this, the wagons are fitted 


for conveying passengers, thus making the lowest class at about 
gd. per mile. These rates are yet too high comparing with those 
of the rest of the Russian railways, to which a zone system is now 
— 
he opposite part of the great line, called usually the Ussuri 
line, is yet only 377 viorsts = 250 miles long, and runs one train 
each way daily. Timetable is as follows :— 
Distances. Down train. 


Viorsts. Miles, Arr. Stop. 
in. 


Up train, 
Stations. 


Vladivostok* 

First River (shunting) 
Podgorodnij (shuntiz g) 
Nadezhdinskaja 
Kiparieov (shunting) 
Rezdoljncje 
Baranovskij (shunting) 
Nikoljskoje* 
Dubtuinskij (shunting) 
Neveljskaja 
Chernigovka 
Spasskoje* 

Svijagino 

Shmakovka 


dep. 9.00 

a ae 
-00 
-00 1 
2.03 


5 
5 
5 
) 
) 


2.86 § 
3.23 1 
-ll 14 
5.19 
3.28 
.45 
20.52 
13 
44 
15 
58 
8.00 


Ussuri* 

Prokhasko 

Muravjov-Amurskij ee 
* Refreshment. 


These two bits of the project are not yet in desirable order, and 
that is on what depends the strange slowness of the trains, although 
the rolling stock and engines are good enough to effectuate a 
normal speed. The Omsk terminus is situated provisionally on the 
left bank of the river Irtysh, while the city lies on the right bank, 
A bridge is yet to be constructed. It is expected that the western 
may be prolonged next autumn up to Krasnojarsk, 7.¢., to 93° 30’ 
E. of Gr. As to the Ussuri line, its progress is very slow, not 
exceeding six or seven miles monthly. 

The Latinising of the names above is made in a most natural 
way, J only not to be equalised to the English, but to German, or 
to English Y consonant, 

Hankow, China, January 14th. 


od 


IvAN ANDREJEV. 


THE HISTORY OF THE PORTABLE ENGINE, 


Sir,—Yonr illustration and details of the late boiler explosion of 
one of Tuxford’s old portable engines remind me of the early days 
of portable engines, and something of what I saw of them more 
than forty years ago. The earliest portable engine and boiler on 
wheels that I recollect was made by Gough, of Salford, mere than 
sixty years ago ; it had a vertical boiler. The next, I believe, who 
made portable engines and boilers on wheels for thrashing purposes 
was Howden, of Boston. At that time Tuxfords were corn millers, 
and they took the idea from Howdens ; lots of these eatly engines 
passed through my hands thirty-five to forty years ago. Howden’s 
engine had a wood frame on which was a horizontal boiler with a 
horseshoe or return flue. The engine was what we call the table 
type; a vertical cylinder, a marine cr as ting-rods 
came down each side of the cylinder, each connected to a crank 
on each end of a short shaft that went across underneath the 
cylinder, and had a spur wheel in the middle, which drove into a 
pinion or second-motion shaft, on which was the fly-wheel or 
driving pulley, which made about three revolutions for one stroke 
of the engine, These were queer-looking things; they made a 
quantity of them. 

Tuxfords caught up the portable engine making, and made a 
much superior engine to Howden’s, which was known as the 
‘* Tuckey,” with the engine in the house atthe end. The boiler 
had a return flue or tubes with a chimney over the fire door, was 
very economical in fuel, but in a very objectionable weak form. 
At the time that Howdens were at work in their place near to tho 
water side at Boston there were several steamboats running on the 
river between Lincoln and Boston, and Howden used to do the 
repairs, and the late Mr. Clayton, of Lincoln, was captain of one of 
the boats, and often used to be in Howden’s works, and it was 
always said that he thus took up the idea of the portable engine 
business. Forty years ago, the second portable engine that 
Mesers. Clayton and Shuttleworth made came into my hands ; it 
had a return tube boiler with an uptake at the fire door end which 
went through the steam space, on which was placed the chimney. 
The engine was horizontal on the top of the boiler, with a single- 
ended crank shaft. 

Another of their early engines which had an ordinary locomo- 
tive boiler I bought from a landlord who kept the Eight Bells Inn 
at Caythorpe, near Lincoln. I have had many a chat with him; 
forty years ago he told me he did not pay cash down for the engine, 
but somethiag on account, and occasionally on a Saturday morning 
there used to be some sharp looking round from Lincoln for money 
for wages. 

Another portable I recollect buying which had an ordinary loco- 
motive boiler, the fire-box water space nearly all the way round 
below the fire door, the plate was completely burnt away—not 
simply burnt through, The boiler could never have been washed 
out from the first day it had started. The dirt all round the water- 
space was burnt and set as hard asa fire brick,and there was 
nothing but that dirt to keep the water and steam in the boiler, 
and it had evidently worked in that state for some time, and the 
only heating surface the boiler had was the upper part of the fire- 
box and some of the tubes. I kept the fire-box for some years as 
a curiosity, 

The Birmingham Disc Engine Company made some portable 
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engines. I bought one at a farm not far from Grimsby, and they 
told the story at the farm that one night soon after they had it 
they were very much alarmed by hearing it running up and down 
the stackyard ; but they were too frightened to go out toit. | 
have often thought that a history of portable engines, particularly 
the early part, if illustrated, would be interesting. I may say 
that the whole of the steamboats, I think, were engined and 
boilered by Howdens, of Boston, and | believe the whole of them 
came to Ashton-under-Lyne piecemeal, 

1 am reminded of another old friend, the late Mr. Michael 
Peniston, of Lincoln, who was early in the portable engine 
building trade. He and myself and the late Mr. Robert Robey 
were great friends, and some of our Lincoln friends must still 
recollect an affair which had its beginning at the Queen Hotel, 
Lincoln, many years ago, I, W. B. 

Ashton-under-Lyne, 

March 2nd. 





AMERICAN BREWERIES. 

Sin,—Many brewers will be glad to see brewery engineering 
taken up by THE ENGINEER, It is a subject that the trade 
journals give very little attention to, and we have little opportu- 
nity of hearing of improvements in other districts and countries 
than our own, 

Your article on Professor Schwackhifer’s book is particularly 


SINGLE EXCENTRIC REVERSING 





GEAR FOR TRACTION ENGINES 


MESSRS, MANN AND CHARLESWORTH, LEEDS, ENGINEERS 




















interesting, as one is able to compare the American plant with 
the latest addition to our English breweries. We appear to be | 
ahead of the Americans in some respects, although they devote | 
more attention to refrigerating machinery and the system of build- | 
ing the breweries, We find here, as in America, that the | 
ammonia compression refrigerating machine is the most satis- 
factory for brewery work, ether being quite out of date. No 
mention is made in your article of the carbonic anhydride 
machine which is used in some English breweries, and has the 
advantage of using up waste product. 

The plan adopted in the largest breweries mentioned of having 
the fermenting rooms in a separate building from the grinding 
and marking rooms, is excellent from a bacteriologist’s point of 
view. One would like to hear something of the Austrian breweries 
from Professor Schwackhifer. LONDON BREWER. 

March 2ad, 





THE GAS ENGINE PROPELLED BARGE, L'IDEE. 


Sin,—The description of the L’Idee gas engine driven boat is 
peculiarly interesting to me, [am sure that in offering my cor- 
gratulations to our French engineering con/réres, I am represent- 
ing the wish of many English engineers, who watch the develop- 
ment of applied science in the same way that the ardent floricu! 
turists watches the growth of a new flower. 

| remember that some three or four years ago my friend, Mr. 
Dugald Clark, asked me whether it would be possible to drive a ga: 
engine on board ship with gas directly made from coal, and ina 
plant placed in the vessel. I answered that I saw no insuparable 
difficulty. Although the L’Idee only carries out part of this gas 
ship scheme, nevertheless what has been done by our French 
confréres 18 encouraging for the near-future-development of the 
complete scheme, that will be as self-contained as the present steam 
driven plant, but the margin of fuel saving in substituting gas 
plant for steam plant applied to very large ocean liners or traders 
is not very great, thanks to the care of design given by marine 
enginers to this application of Watt’s masterpiece. 

95, and 97, Finsbury-pavement, B, H, THWAITE, 

London, March 5th, 





THE BENHAM TOP, 


Sin,—I have read with some interest ‘‘M. A.’s” remarks upon 
my artificial spectrum top. If your correspondent cares to com- | 
municate with me I eeu be glad to hear from him and to dis- | 
cuss his ideas. Whatever ultimate explanation of the top may be 
found acceptable, I do not for a moment believe that the 
phenomenon is in the least likely to upset the wave theory of | 
light, much less to rehabilitate the emission theory. Nothing 
appears more certain than that the colours of the top are “‘sub- 
jective,” or, as I prefer to call it, ‘‘ artificial,” for reasons that I 
have many times explained. With a strong sodium light—practi- 
cally monochromatic—the colours are distinctly visible. This 
plainly proves that there is no question of the colours being due to 
ether vibrations of particular lengths—as with ordinary colour 
phenomena—so that the wave theory of light is not affected. The 
problem before us is this: Why is it that certain combinations of 
image and persistence, image of black and white, stimulate the 
retina so as to give sensations of colour’ It is a physiological 
question entirely, the ether and its vibratory movement not enter- 
ing into the subject. CHARLES E, BENHAM, 

45, Wellesley-road, Colchester, March 4th. 





HARDWOOD SLEEPERS. 


_ Sin,—My attention has been drawn to a paragraph in your 
issue of 26th October last, in which I am reported to have stated 
that the life of our hardwood sleepers was limited to eighteen 
years. I desire to say that no such statement emanated from me. 
The life of our magnificent iron-bark sleepers may be put down at 
from twenty-five to thirty years; and of our red gum at from 
fifteen to twenty years. WILLIAM T. Fox.ey, 
Sidney, January 28th. Engineer-in-Chief for Existing Lines, 
New South Wales Government Railways. 








TRADE ANNOUNCEMENT. —Messrs, Victor Coates and Co., Limited, | 
engineers, Belfast, have received an order from Messrs, A. and A, 
Crompton and Co., Limited, of Shaw, near Oldham, for a large 
triple-expansion engine of their special design. Cylinders 20in., 
dlin., and 50in. by 4ft. stroke for a working pressure of 160 lb. 


WEIGHTS AND MEAsuRES.—The Select Committee of the House 
of Commons on the subject of weights and measures sat again on 
Tuesday, Sir H. Roscoe presiding. Mr. Chaney, of the Standards 
Department, Board of Trade, stated that something like 34 mil- 
lions of weights and measures used in the retail trade were stamped 
at the Standards Department every year. Of these the total 
number rejected was 846,457. Besides those rejected, 1,015,519 
weights and measures were returned by the inspectors to the 
owners to be readjusted, because, though they would pass in other 
respects, they would not pass as to weight. The Board of Trade 
were authorised to verify metric weights and measures for pur- 
poses of science and manufacture, but not for trade. A manufac- 
turer might for the purposes of his manufacture use metric 
weights and measures, but, on the other hand, he was liable to the 
consequences of his act if he used them for the purposes of trade. 
The inspectors had power to interfere with any existing weights 
of illegal denomination. Mr. Emerson Dowson, M. Inst. C.E, 
chairman of committee of the New Decimal Association, spoke of 
the educational aspect of the question. In our schools the prin- 
ciples of the metric system were being taught on the assumption 
that it would be adopted in this country. He gave some curious 
examples furnished by the secretary of the Nottingham and 
Midland Merchant Traders’ Association and others of discrepancies 
in existing local standards. In Cornwall, for instance, a bushel of 
potatoes was 2241b., and in Nottingham only 841b., while the 
hundredweight of certain kinds of cheese was 1121b., and of others 
1201b. These and other anomalies caused constant harassment 
and inconvenience to traders, The witness also gave it as his 
Opinion that the adoption of the metric system would be an advan- 

e to our foreign trade. Our merchants were placed at a dis- 
advantage because foreign customers preferred to deal according 
to the metric system with which they were familiar. 
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SINGLE EXCENTRIC REVERSING GEAR. 


Messrs. MANN AND CHARLESWORTH, of Leeds, have brought 


| out and patented a very simple single excentric reversing 


gear for steam engines. The accompanying engravings show 
it fitted upon an “‘inside gear” traction engine. The follow- 
ing brief description will make its construction clear :—A is 
the fast gear pinion, keyed on the crank shaft. It has four 
lugs cast on, receiving two pins, forming fulcrums for bell- 
crank levers and distance links. B isa bell-crank lever, and 
C isa distance link, both being of the same depth as the 
diameter of the crank shaft. D is the excentric, having 


similar lugs to the pinion, receiving pins which attach it. 


to the ends of the bell-crank lever and distance link. E is 
the sleeve sliding upon the crank shaft, and actuated through 
dies by the hand lever. It works in the same manner as 
parallel rulers supplied in compass boxes. The excentric is 





PERSPECTIVE VIEW CF OUTSIDE GEAR 


moved right across from full forward gear to full backward 
gear without any alteration of lead. The point of cut-off 
can be altered by notching up as in link motion. A great 
advantage is there is nothing working when the engine is 
running, the excentric being held in a fixed position. The 
excentric has about ‘',in. movement sideways from end to 
centre notch; but as it is always at right angles to the crank 
it amounts to nothing in practice, especially if a flat rod is 
used, The makers sold their first engine with this gear on 








from the Yorkshire Show at Beverley last year. It has been 
in regular work since without a hitch. 
LEGAL INTELLIGENCE. 
HOUSE OF LORDS. 
Present—the Lond CHANCELLOR, LorD Watson, Lorp AsH- 


BOURNE, LORD Morris, and Lord SHAND. 
February 28th, 1895. 
NOBEL’S EXPLOSIVES COMPANY (LIMITED) V. ANDERSON, 

THE hearing of this appeal, which has occupied their lordships 
the greater part of three days, was concluded. The facts were 
reported in the Times of the 22nd ult., and were briefly these :— 
The appellant company sued the respondent, Mr. William Ander- 
son, Director-General of the Government Ordnance Factories, for 
an alleged infringement of Mr. Alfred Nobel’s patent of 1888 for 
improvements in the manufacture of explosives by the manufacture 
and use by the respondent of ‘‘cordite” or smokeless powder. 
The action was tried before Mr. Justice Romer, who held that 
there had been no infringement, and his decision was upheld by the 
Court of Appeal. 

Mr. Fletcher Moulton, Q.C., Mr. C. A. Cripps, Q.C., Mr. Hal- 
dane, Q C,, and Mr. T. Rolls Warrington, Q.C., were counsel for 
the appellants ; and the Attorney-General—Sir R. T. Reid, QC. 


—Sir Richard Webster, Q.C., Mr. M. I. Joyce, and Mr. Henry | 


Sutton for the respondent, 





| capable of employment in the same way. 


harrows are mostly made at the Government works 
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Without calling upon the counsel for the respondents, their 
Lordships gave judgment. 

The Lorp CHANCELLOR said the case was, no doubt, of great 
importance, but the only point to be determined was a very simple 
one. There was no question as to the validity of the patent on 
which the appellants sued, and the only question was whether that 
patent had been infringed. That depended entirely on the con- 
struction to be put on the patent. The respondent had made a 
combination of nitro-glycerine and insoluble nitro-cellulose for use 
as an explosive to be used in fire-arms as powder. If the appel- 
lants’ patent covered that combination, undoubtedly there had 
been an infringement ; whether it covered it or not depended on 
the construction of the patent. Of course, in construing a 
patent recourse must he had to the state of knowledge 
at the time the patent was taken out as distinguished 
from knowledge subsequently acquired. The learned Judge who 
tried the case came to the conclusion that at the date of 
the patent soluble nitro-cellulose and insoluble nitro - cellu- 
lose were known as different substances—that they were distin- 
guished in commerce and distinguished by chemists; and the 
learned Judges of the Court of Appeal arrived at the same conclu- 
sion. That was a mere question of fact dependent on the evidence. 
It was only under very exceptional circumstances that this House 
would on a question of fact disturb two concurrent findings. There 
were no such circumstances brought before their Lordships’ House, 
in his opinion, inthe present case. There would be no justification 
for the House departibg from that finding of fact, which did r ot 
depend on the construction of the patent, but was a mere pre- 
liminary question. The patent must, therefore, be read in the 
light of this distinction. It was impossible to read the patent 
without seeing that, in every part, it pointed to the use of soluble 
nitro-cellulose, and when they came to the claim it was worded, 
‘*The manofacture from nitro-glycerine and soluble nitro-cellulose 
of a horny or semi-horny explosive compound susceptible of 
granulation.” That was really the claim a combination of these 
two substances. The exact process was, of course, not material. 
Any similar process by which these two substances were com- 
pounded so as to produce a horny substance capable of granulation 
would come within the patent; but where the patent claimed 
this combination of the two chemical substances named and 
specified, the patentee could not extend or claim to extend his 
patent to a combination of other substances than those which he 
had specified, because such other combination might be found to 
produce a substance having substantially the same qualities and 
All the patenteeclaimed 
was acombination of nitro-glycerine and soluble nitro-cellulose, and 
he could not extend his claim because it turned out that the 
insoluble would do and say bis patent covered the insoluble as well. 
When there were two such well-known substances as soluble nitrc- 
cellulose and insoluble nitro-cellulose, and he constantly referred 
to the soluble and not to the insoluble, he excluded the insoluble 
just as much as if he had done so in terms, What was the mean- 
ing to be put on “soluble” except that it indicated that it was 
the soluble and not the insoluble that was intended to be used for 
the purpose of the patent ’ If he sought for the test to be applied 
he found that the test of solubility alone was pointed out to 
determine what kind of nitro-cellulose was to be used. After 
referring to some of the arguments urged on behalf of the appel- 
lants, his Lordship said that, for the reasons he had given, he 
came to the conclusion that the judgment appealed from was right, 


and should be affirmed, and that the appeal should be dismissed 


with costs, 
Lord Watson and the other noble and learned Lords concurred. 
The appeal was accordingly dismissed, with costs.—TZimes, 








AGRICULTURAL IMPLEMENTS IN BosntA,—A recent Foreign- 


office report upon the agricultural condition of Bosnia states :—Up 
to the end of the year 1893, 1113 ploughs of different kinds, 255 
harrows and rollers, 71 sugar-beet drills, 191 various other imple- 


ments for the cultivation of beet, 32 drills, winnowing machines, 


and threshing machines—some of the latter worked by steam—ard 


109 plum-drying ovens have been distributed by the local Govern- 
ment at reduced prices with payment by instalments, and the 
demand for such implements is on the increase, The — and 

ops in the 


province, but all other implements and machinery come from 


Mr. Mouton having concluded his argument on bebalf of the | Austro-Hungarian factories, with the exception of the plum-drying 


appellants, Mr, Cripps followed on the same side. 


| ovens, which are imported from France, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Tall buildings in New York.—The construction of office build- 
ings twelve to twenty storeys in height is becoming quite common 
in New York, and such buildings, with their foundations and their 
steel structural skeleton work, are more works of engineering than 
of architecture. Among the new buildings are the following :— 
Mutual Life Insurance Company, 184ft. front, 138ft. high, nine 
storeys; cost 1,000,000 dols. Postal telegraph building, twelve 
storeys above street, 166ft. high, with steel girders carrying the 
walls at every other floor above the sixth. American Tract 
Society, twenty-three storeys, 285ft. high; 1,000,000 dols. Arnold 
Constable and Co,, fourteen storeys, 20S8ft. In two cases the 
foundations have been put down 50ft. to 75ft. through sand by 
pneumatic caissons to avoid injury to the foundations of adjacent 
tall buildings, and in several cases parts of the outer walls are 
carried by cantilevers instead of resting directly upon foundations 
of their own. 

Railway construction,—Railway building has been pretty steadily 
declining during the past few years, and in 1894 only 1761 miles 
were built, which amount is lower than any that has been reached 
since 1875, when the net increase for the year was 1700 miles, the 
amount built being somewhat greater. The new mileage reported 
for 1894 is apparently the smallest actual amount of new railroad 
built in any year since the Civil War, and it is much the smallest 
percentage of increase. Taking Poor’s figures of the amount of 
railroad built at the end of 1893—177,753 miles—the railroad con- 
structed in 1894 has added less than 1 per cent. to that total, but 
this has been an abnormal year in many other things than railroad 
building. 

Every one at all interested knew in January that an exceedingly 
small amount of aew railroad would be built in 1894, the only 
question being how much the decrease would be, This can be 
calculated from the following table, giving the amount of main 
line built in the last eight years :— 

1887 .. - 12,9C0 
1888 .. 6,900 
5 200 
5,350 

The percentage of this mileage which has 
various groups of States is shown below :— 
1889, 1890, 1891. 

23 


1891 .. 
1892 .. 
1893 .. eee 
BeOE: ac. ae ae. ee, eee 
been built in the 


4,010 
4,150 


1892. 1893. 1894. 
34°5 32°2 «38 
16°3 24°2 15 
17°8 183 18 
18°4 19°8 28 
12°99) 55 1 


North-eastern States .. 
South-eastern States .. 
North-western States.. 
South-western States. . 
Pacific Coast States 
Totals .. 100 100°0 100°0 
The table below gives the mileage by States:— 

DUAUOMM. 65. 0, an se ee 3 | North Carolina .. 

Arizona... Ohio co se 

Arkapsas .. Pernsylvania 

California .. South Carolina .. 

Colorado Seuth Dakota .. 

Florida. . Tennessee .. 

Georgia Texas .. 

IUinois.. Utah 

Indiana 


os oO 


121 
49 
24 | 
67 


124 
52 


68 


Virginia... 
Washington .. 
West Virginia .. 
Massachusetts .. 
Michigan 
Minnesota .. 
Mississippi .. 
Missouri 
Montana .. .. 
New Hampshire 
New Jersey 

New Mexico 7. 
New York .. oo oo 

Asphalt paving.—Investigations recently made as to the 
character of construction adopted for asphalt paved streets have 
brought out some interesting details of variations in practice in 
twelve different cities. The depth of concrete base varies from 
4in. to 6in., and while some cities use only broken stone in the 
concrete, others use gravel and stone, or stone and screenings. 
The cushion coat is not always used, but when used the thickness 
is usually }in. The thickness of asphalt covering after compression 
is from lhin. to 2hin. The cost, of course, is of little interest to 
English engineers, but ranges from 1°68 dols. to 3 dols., the higher 
prices including foundation, curling, and other related work. 
The pavement is usually guaranteed for five years, but some- 
times for ten years, during which period the contractor must 
attend to maintenance and repairs. Rolling with small steam 
rollers having vertical boilers is very generally employed during 
construction. In New York very satisfactory results have been 
obtained on several streets by using the old. stone block pave- 
ment as the foundation. The surface is thoroughly brushed 
with stiff brooms, so as to clean the surface and the joints, and a 
levelling or cushion coat of asphalt laid down and brought to 
the proper surface, upon which the wearing coat is laid in the 
usual way. The most approved asphalt is that from the Trinidad 
pitch lake, although ‘land asphalt” from Trinidad and from 
South America are also used. Native asphalts are also being 
used, such as the bituminous sand rock of California and the 
well asphalt of Kentucky, while extensive deposits are now being 
worked in Utah, 

Electricity in mining. — In mining operations the use of 
electricity is making great progress, no* only for lighting, hauling, 
&c., but also for power transmission and the driving of mill plants, 
In one case, where wood for fuel for a 20-stamp mill was enormously 
expensive, electric power has been substituted, generated by a 
water power plant 124 miles distant, where Westinghouse genera- 
tors are driven by Pelton impact water-wheels fitted with differ- 
ential governors. The live wire is carried on 22ft. poles set 4ft. 
in the ground, the wire being attached to double-petticoat glass 
insulators on wooden cross-arms, the upper edges of the arms being 
bevelled to prevent the snow from lodging. A number of similar 
arrangements are in use. In underground operations electric 
locomotives of various designs are extensively used, as also electric 
coal-cutters, while electric pick machines are being introduced for 
mining hard coal. In metal mining electricity has thus far been 
employed chiefly for pumping and hoisting. Electric percussion 
drills are in use and exposed to the same hard usage as air drills, 
while electrically driven air compressors for the latter can be placed 
under-ground and closer to the headings and stopes than when 
steam driven compressors are used, The motors for such under- 
ground work are so carefully insulated and protected as to work 
reliably and safely in wet and damp headings, &c. At one of the 
Aspen mines a 25-horsre power motor raises 30001b. up a 60 per 
cent. incline at 275ft. per minute, and can make the round trip 
from a depth of 550ft. in three minutes. 

Shipbuilding on the Great Lakes.—There are now under contract 
at the shipyards of the great lakes for immediate construction—or 
so well assured that they may be added to the list, though not 
formally placed—the total of thirty-five vessels, of a total tonnage 
of 74,000 tons. These vessels will cost in round numbers the sum 
of 4,500,000 dols. Of this number all but twelve are for the carriage 
of freight, two being exclusively for oil, four for lumber, and the 
rest for the general ore, grain and coal traffic of the lakes. In this 
list the proportion of wood vessels is somewhat larger than for 
years, there being sixteen of this material, nearly all being some- 
what smaller than the steel ships, though of what would have been 
considered very large capacity a few years ago. There are now 
more vessels in sight for the opening of the coming season of lake 
navigation than at any time since the close of the great boom in 
lake shipbuilding after the remarkable years of 1887, 1888, and 
1889. Tbat which caused the shrinkage of the years since 1890 
has been the reason for the increase in the present season. The 
lake vessel owners see that their margins of profits have been so 


Wisconsin .. 
| Wyoming .. 


Total United States 
Gc” hea. ce Ge 
Mexico.. 40 

293 


Total foreign .. ° 
ii . 1936 


Grand total 





reduced, and with the probability that there will be no great 
change fcr a long time, that there is no opportunity to make any 
money except with the largest vessels and of the most approved 
designs. Therefore, like the British shipowners, they are at work 
to enable themselves to carry freight on less rates than before. _ 
Express locomotive.—A new type of locomotive recently put in 
service on the Atlantic Coast Railway for fast passenger service 
has four coupled wheels, a four-wheel leading truck or bogie, and 
a pair of trailing wheels under the fire-box, the fire-box being 
above the frames. A peculiar feature is that the driving wheels 
are placed well forward, as in express engines having six-coupled 
driving wheels, and the rear axle is made the main driving axle, 
The leading particulars are as follows :— 
Cylinders ee 
Driving wheels .. 
Truck wheels 
Trailing wheels . .. 
Driving axle journals 
Truck axle journals .. 
Trailing axle journals 
Driving wheei base .. 
Rigid wheel base 
Total wheel base 
Total weight .. 
Weight on drivers 
Boiler, diameter... .. .. 
Tubes, No. 258, diameter 
Tubes, length ke tap 
Fire-box 2%. 
Fire-box, depth.. 
Heating surface, fire-box 
Heating surface, tubes .. 
Heating surface, total 
Water space... os 8in and din, 
Crown stays re a ae ee 
Railway operating statistics (Great Northern Railway). — TiS 
railway, extending from the great lakes to the Pacific, has 4241 
miles of main line, and operates 4944 miles of track of main line 
and branches. The following are some figures from the report for 
the year ending June 30th, 1890 :— 
Gross earnings, dols. .. .. 
Operating expenses, dols. .. 
Net earnings dols. 
Taxes, dols. ° 
ORSON. 64 x40.) ea 4s 0. 8 
Operating expenses, per cent. of gross earnings 
Operating expenses and taxes, per cent. of gross 
MOE Ga ac: we, 00 AG Oa ea eS 
Gross traffic earnings per mile of road, dols. 
Operating expenses per mile of road, dols... 
Net earnings per mile of road, dols. .. .. 
Gross earnirgs :— 
Freight 


19in, by 24in. 
6ft. 


8ft. 

8ft. Gin. 

Sin. by 10in. 

5in. by 10in. 

6}in. by lin. 

¢ft. 3in. 

12ft. bin. 
23ft. 10in. 
125.000 Ib. 

78 000 Ib. 
5ft. 

2in. 

14ft. 3in. 

7hft. by 34ft. 

5ft. 52in. 
133°5 eq. ft. 
1913°7 «q. ft. 
2047°2 eq ft. 


11,345,357 
6,488,779 
4,856,578 

411,943 

4 444,635 
57°19 per cent. 
60°S2 per cent 

8 013 

1,723 

1,290 


77°24 per cent. 


Passenger mi es e ne a ae * 3 ee 15°96 
a 


Express .. .. 
Miscellaneous 
Operating expenses :— 
Conducting transportation 
Maintenance of equipment .. .. 
Maintenance of road and structures 
General expenses... .. 2. .. os 
Freight train mileage .. 
Number of tons carried .. .. .. -- 2,598,749 
Number of tons carried one mile .. .. .. .. a» 799,306 864 
Earnings from freight traffic, dols. .. .. .. .. 8,762,98 
Average earnings per ton per mile, cents .. .. .. 
Passenger train mileage .. .. .. .. «- 
Number of passengers carried.. .. .. 
Number of passengers carried one mie 
Earnings from passenger trains, dols .. 
Earnings per passenger per mile, cents 
RGOUMERTOR << sc ce te as eee 
Cars in passenger service .. .. .. .. 
Cars in freight and work service .. .. .. . 13,818 
New York Underground Railway.—The Rapid Transit Commis- 
sion has now received the report from the Board of Engineers 
appointed to consider the plans of the chief engineer, providing 
for a double track tunnel! near the surface for local trains, and two 
single track circular tunnels underneath, to be driven subsequently 
for the express trains. The routes laid out provide for two main 
routes, one on the east and one on the west side of the long 
narrow island upon which the city is built, and extending into the 
suburban district on the mainland by crossing the narrow Harlem 
River. These two routes are connected by a cross-town line near 
Forty-second-street, and their lower ends unite at Twenty-third- 
street, whence a single four-track route extends to the lower end of 
the city. The cost of the entire work will be about 45,000,000 dols., 
and the plan, as at present constituted, comprises fourteen miles of 
subway or tunnel and five miles of viaduct. The report points 
out that no immediate relief for the existing congestion of travel 
will be provided by the recommendations submitted, as the process 
of construction will necessarily be slow at the best, and many 
unforeseen impediments, legal and accidental, may be expected to 
interfere with the early completion of an undertaking of such 
great magnitude and difficulty. Moreover, unless a responsible 
bidder shall be found for the franchise and contract, the under- 
taking must, by the terms of the act, necessarily be abandoned. 
Construction by the city itself is not contemplated by the act. 
Hence the Board of Experts has been led to consider whether an 
early increase in the facilities for rapid transit can be secured by 
otber agencies, pending the construction and completion of the 
proposed new system of transit. It is evident that the surface 
railways are now working to their full capacity. The new cable 
lines will not give rapid transit, although they will supply a 
much-needed relief from the congestion on local lines, The ele- 
vated railway system, occupying four of the best avenues of the 
city, and controlling lines which extend the length of the island 
and into the suburbs, is capable of a much greater development 
than it has thus far reached. The company is bound by 
its charter to furnish rapid transit, but fails to perform this 
service to the satisfaction of the public, as the rate of speed 
attained by its local trains does not exceed twelve miles 
per hour; while rapid transit, asthe Board considers it, implies 
a speed of at least twenty-five miles per hour, including stops. 
The present condition and growth of business in the city require 
that all possible routes which may be made to afford rapid-transit 
movement should be utilised, and with that view the elevated 
system, the New York Central Railroad system, and the New York 
and New Haven Railroad system, should all, as far as possible, be 
required to enlarge their means of transportation for passengers 
as well as for freight, so that the congestion which now seriously 
interferes with the growth of business and the value of property 
shall be reduced to a minimum. Wherever practicable the use of 
viaducts, adapted for high-speed trains instead of subways, is 
recommended, Finally, it is recommended to use a form of con- 
struction for subways and viaducts that will allow of the construc- 
tion at first of two tracks only where desirable, because trains com- 
posed of cars equipped with electric motors can be run at a speed 
of seventeen miles per hour with stations 1500ft. apart, or at a 
speed of twenty-five miles per hour with stations half a mile 
apart, and with this kind of motor trains containing more than 
five cars can be run at the maximum speed, thus making the 
traffic capacity of two tracks with electric traction very much 
greater than that of the present elevated railways with steam 
power. 


9°06 15 9 
3,520 582 








Mr. A. P. Trorrer’s third lecture to the pupils and 
staff of Messrs, Crompton and Co,, at Chelmsford on Monday last, 
concluded the subject of ‘‘ Royal Roads to Calculation.” Sixteen 
different specimens of slide rules, straight, circular, cylindrical, 
gridiron, and compound were shown, and the use of the ordinary 
rule was demonstrated by a slide rule 10ft. long. Sliderules were 
lent for exhibition by Messrs. Elliott Bros., Mr. J. Mactear, Mr. 
Ravenshaw, and others, Mr, Trotter’s last lecture will be upon 
‘* Photometry of Candle-power and of Illumination, 





THE IRON, COAL, AND GENERAL TRADESg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE third month of the year has opened with indications of 
somewhat more satisfactory to iron and steel masters in this 
district than the month of February. The frost being at an end 
a brisker output is taking place at the works, and specifications are 
arriving with more regularity, 

Structural material is in better request for India and other 
export markets, whilst the new orders lately booked by railway 
engineering firms in and around Birmingham will absorb a good 
quantity of iron and steel in their execution. Marked bars 
keep at £7 per ton, with the Earl Dndley’s L.W.R.O. brand 
at £7 12s. 6d. Second-class bars are worth £5 10s,, and common 
£5 to £55s, Hoops and thin strips are £5 15s, to £6, gas tube 
strip £5 to £5 53, and nail rods £6 153, nominal. A fairly 
active request is expressed for galvanised iron sheete at £9 7s, 6d, 
to £9 10s, for 24 w.g., f.0.b., Liverpool in bundles. Black sheets 
doubles, range from £6 to £6 53, and on to £6 7s. 6d., with lattens 
selling at £7 to £7 53, The steel mills are running good time, and 
the present production finds ready buyers. Blooms and billets 
are £4, tank plates £5 10s., girders £5 7s. 6d., and small bars 46, 
Steel boiler tubes are £9 103, to £10, or 75 per cent. off the list, 
Makers state that British railway companies are showing renewed 
favour for steel boiler tubes, although some time back iron tubes 
were preferred. Pig iron is a. last week quoted. 

The meeting held at Birmingham last week, and which was in 
or at date of my report—to ider the sch which had 

een drawn up for a Midland Iron Trade Association, embracing 
the counties of Lancashire, South Yorkshire, Derbyshire, North 
and South Staffordshire, East Worcestershire, and Shropshire, to 
arrange one common selling price for all descriptions of second- 
class manufactured iron—had much the termination which, when 
I sent my report away, seemed likely. ‘Ihe project, as a whole, 
was declared impracticable and undesirable, and although the first 
portion of the scheme containing the more moderate proposals was 
adopted by a portion of the meeting to form the basis of some 
— arrangement by and bye, there is little likelihood of much 
enefit to trade resulting from the project at present. Only 
between twenty and thirty of the ironmasters, out of a total of 
perhaps 200 firms scattered over the entire area, voted for the 
resolution, and the general opinion was that in the existing condi- 
tion of trade it will be almost impossible to do anything of a sub- 
stantial sort towards regulating second-class iron prices. One of 
the latest trades in the district to move in the direction of com- 
bination is the cold-drawn weldless steel tube trade. hese 
makers are soliciting the services of Mr, E, J. Smith, chairman cf 
the B Ae a A +3 

Under the presidency of Mr. A. Keen, the annual meeting of 
Muntz’s Metal Company was held on Tuesday. The report of 
the company for the past year stated that the profit on the year's 
transactions was £11,569, which, with the amount brought forward 
from 1893, £7195, made a disposable balance of £18,757. The 

yment of six months’ dividend on preference shares and an 
interim dividend on ordinary shares disposed of £4467. The 
directors recommended the payment of a dividend on the prefer- 
ence shares for the half-year ending December 31st, and a further 
74 per cent. on the ordinary shares—making 10 per cent. for the 
year, which left £4450 to be taken over to next account, The 
profits cf this concern show an increase for 1894 over the previous 
year of £5836. 

Statistics that will be read with great interest by the Birming- 
ham producers of nickel—the price of which has fallen between 
£40 and £50 per ton since last June—are contained in the report 
of the great French Nickel Company, which is Birmingham's chief 
competitor. There has been a nominal profit on the year’s work- 
ing of £56,421, The directors propose to ap ropriate £26,800 on 
depreciation account ; £6800 to write off works in Europe, plant, 
and machinery, &c.; and £20,000 to be set aside to meet further 
depreciation on items where it may appear necessary to the 
Council ; £1200 is carried over to next year. Thereis nodividend, 
the cause being asserted to be ‘‘the continuous fall in nickel.” 
Compared with the previous year—1893-94—there is a deficiency 
of £41,760, arising from £34,500 less profits, and £7200 more 
expenses, The profits from the sales have fallen from £80,000 to 
£56,000, 

A sad accident, by which seven men lost their lives, occurred on 
Wednesday morning at one of the Snailbeach lead mines, near 
Shrewsbury. The mine is worked in a similar manner to coal 
mines, but there are only about a hundred men employed at the 
pits. It appears that the first shift d to d about 
6 a,m., seven men entering the cage at each descent. Two batches 
had gone down in safety, but as the third party were being 
lowered, and when about half-way down, the wire rope broke, and 
all were precipitated a distance of 125 yards, All the men were 
killed instantaneously. An inquest opens to-day—Thursday—but 
will be adjourned to await the attendance of the Government 
inspector, ; 

The work of improving the approaches to the New-street Station, 
Birmingham, has been stopped by the frost for about seven weeks. 
Yet the progress made by the contractors, Messrs. Holme and 
King, has been considerable. It is expected that the several 
sections of the work will be finished in about twelve months’ time. 
The work necessary for carrying the new line under the (reat 
Western Railway between Moor-street and Park-street is making 
good progress, and will be completed in about six weeks, 

The financial report for the past year of the Dudley and Stour- 
bridge Steam Tramways Company, just issued, shows the total 
receipts on revenue account for 1894 were £7683, the expenditure 
£5795, leaving a gross profit of £1887. A dividend at the rate of 
i} per cent. is recommended, which will leave £1003 to be carried 
to the depreciation fund, which will then stand at £3238, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—Any really substantial improvement in the iron 
trade of this district seems to be as slow in developing as the 
exceptionally severe weather, which has so largely tended to aggra- 
vate the situation, has been slow in departing. The stronger tone 
reported last week as regards pig iron is generally maintained, 
but no great headway is made so far as increased business is 
concerned, and the fairly large amount of buying going on in 
some brands has, if anything, rather fallen off. ; 

The position of local makers of pig iron remains without 
improvement, and they have had gradually to ease down in their 
quotations to keep business together, 393. 6d. to 40s. less 2}, at the 
works being now theaverage figures for foundry qualities, with forge 
numbers 80 little inquired for as to be scarcely quotable, Lincoln- 
shire makers have not been booking orders for forge iron quite so 
freely as last week ; but as they are tolerably well sold, they are 
firm in holding to their advanced quotations of 36s, 6d. net cash, 
delivered Manchester. Foundry qualities still hang —_ the 
market, but an increased demand is being confidently looked for- 
ward to, and prices are steady at 38s. 6d. net cash, with foundry 
Derbyshire quoted 42s, 6d. to 43s, net cash, delivered Manchester. 
The considerable farther increase in stocks of Middlesbrough iron 
does not, of course, tend to improve the position of outside brands 
offering here, and there is not much more than a hand-to-mouth 
business doing ; but makers’ quotations for ordinary parcels remain 
steady at about 48s, 4d. to 48s, 7d. net cash for good foundry 
Middlesbrough, delivered equal to Manchester, with Scotch iron 
remaining at about 46s, for Eglinton, 46s, 6d. for Glengarnock, and 
48s, 6d. for Gartsherrie, net prompt cash, delivered at the Lanca- 
shire ports. se 

The extremely modified conditions under which it has been alone 
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found practicable to establish a new Iron Trades Association do 
not give much promise of stability, or that any very powerful con- 
trolling influence will be exercised —— organisation. So far, 
no stronger tone would seem to have been given to finished iron, 
some brands having during the past week been even rather easier, 
and generally only a slow dragging business is still reported. 

Delivered Manchester or Liverpoo , quotations for Lancashire bars 
remain at £5 23, 6d. to £5 53., with North Staffordshire qualities 
in some instances now obtainable at £5 2s, 6d., although quotations 
remain at £5 5s, to £5 7s, 6d.; Lancashire and Staffordshire sheets 
remainat £6 15s, to £7, and Lancashire hoops £5 15s. for random, 
to £6 for — cut lengths, delivered Manchester or Liverpool. 

Oaly a limited business is reported in the steel trade, but the 
lessened production of hematites caused by the Barrow strike tends 
to harden prices, and has brought forward some increased inquiry, 
with 51s, 64., to 52s, less 24, being readily got for ordinary{foundry 
qualities delivered Manchester. Common steel billets average 
about £4; better qualities, £4 53, to £4 7s. 6d.; steel boiler plates, 
£6 5s.; with steel bars, £6 up to £6 5s, delivered in this district. 

In the metal market there has been some slight easing down 
in list quotations, copper tubes having given way jd. per lb., and 
this would seem to have brought forward some increased business, 
some fairly good orders having been Eevee in copper tubes at 
the reduced rates. Quotations for delivery in the Manchester 
district are now as under:—Solid drawn brass boiler tubes, 57d. ; 
solid drawn brass surface condenser tubes, 7}d.; solid drawn 
copper tubes, 7d.; brazed copper gas and steam tube, 67d. ; 
prazed brass gas tube, 6}d.; brass wire, 54d.; copper wire, 6}d.; 
rolled brass, 5d.; sheet brass, 6d. ; yellow metal bolts, 5d. ; con- 
denser plates, 54d.; cast composition sheathing nails, 54d.; red 
metal sheathing nails, 7}d.; wrought copper rivets, 8d.; cut copper 
nails, 74d. to 9d. per lb., and copper bolts £55 per ton. 

So far as reports come to me from the best-informed quarters in 
the engineering trades of this district there does not seem to me 
to be yet any really appreciable improvement, establishments with 
few exceptions, where they have special work in hand, continuing 
generally but indifferently off for orders, which barely keep them 
going from hand to mouth. Machinists here and there are fairly 
busy on foreign work, but the locomotive building trade remains 
extremely depressed, and boilermakers still report only a small 
weight of work giving out, 

The Manchester Ship Canal Company has lately completed four 
commodious three-storey warehouses in the Salford Docks, and is 
now pressing forward with others of the same class. Accommo- 
dation of this kind was most urgently wanted, and the work has 
been pushed forward ata rapid rate, in order to meet the ware- 
housing requirements of the large cargoes of yptian and 
American cotton now arriving by this new route. In order to 
meet these demands the warehouses have been constructed 
on the latest principles throughout, and have been fitted 
with all kinds of labour-saving appliances. The main details 
have bye ged been given in THE ENGINEER, but with the com- 
pletion of the first series of these specially-designed sheds some 
further description will be of interest. The warehouses throughout 
are of fire-proof construction, and are supplied with hydraulic 
power for hoisting purposes, &c., whilst the lighting is entirely by 
electricity. When compared with the one-storey sheds first erected 
by the Ship Canal Company, the advantages which the three-storey 
sheds possess is at once apparent. In addition to affording at least 
three times as much storage space as the former, they are adapted 
for handling the traffic ina much more expeditious manner, and 
supplied with all the y appli The buildings are 
connected together in a by means of a glazed roof, which covers 
a loading way about 250ft. long by 50ft. wide, under which the 
lorries and railway wagons can be loaded and discharged in all 
kinds of weather, The warehouses on the quay sides are fitted with 
steel sliding shutters throughout their entire length, this arrange- 
ment allowing the discharge of a ship’s cargo at any point in the 
warehouse, 

A noticeable feature in the design of these warehouses is the 
almost entire absence of cast iron work, this being replaced by 
wrought steel, which would seem destined to drive out cast iron 
altogether as a material of construction. Each warehouse is 300ft. 
long by 72ft. wide and 11ft. from floor to floor. The bases of all 
the stanchions rest on blue brick footings, supported on concrete 
blocks, each 6ft. square, and 5ft. deep, and owing to the 
unstable nature of the ground it was found advisable to drive 
wood piles under these, four piles, each 12in. square, being 
driven by means of steam pile drivers, about 20ft. below each 
base, The stanchions are constructed of wrought steel, those 
on the inside being built up with channels and plates, whilst 
the outside stanchions are braced with lattice bars only. The 
two upper floors are of cement concrete 7in, thick, with a face of 
rock asphalte jin, thick. The concrete is supported by steel joists, 
which are embedded in the same, The main floor girders are of 
steel, composed of a joist with plates rivetted to the top and 
bottom flanges. These floors are provided with hatchways to allow 
the goods to be lowered from one floor to another. All the hatch- 
ways are fitted with steel fireproof doors resting in cast iron 
frames, Access is gained to the upper floors by means of circular 
iron staircases, these being arranged at opposite corners, so that 
one flight does not fall directly over another, and the risk in cases 
of fire is reduced. The bottom floor is laid with Rochdale flags 4in. 
thick, and the floor is about 3ft. 6in. above the quay level, thus 
enabling goods to be loaded on to or discharged from the lorries 
and railway trucks with great expedition and ease, 

The roofs over the warehouses are covered with slates which are 
supported on steel angle laths, and a continuous skylight about 
6ft. wide is placed along the ridge. The roof principals, which are 
constructed of steel, are braced together with two rows of longi- 
tudinal and diagonal wind bracing. The roof over the intermediate 
roadway is also supported on steel principals and framing, and as 
already stated, is entirely covered in with glass with a glazed 
screen end, thus allowing an abundant supply of light to the 
loading way and the inner sides of the warehouses. The gable 
ends, which are built of brick, rest on cement concrete 
footings, 4ft. wide by S8ft. deep. Each gable is provided 
with two doorways on each floor, and these are fitted with 
steel sliding shutters on continuous rails, in a similar manner 
to the sides of the building. Over the doorways on the top 
floor teazles are provided, for lowering the goods from the upper 
floors on to the lorries, when standing on the end roadways. The 
top floors are fitted on the quay-side with a series of hinged load- 
ing platforms, which can be raised toa vertical position when not in 
use, thus maintaining the full width of the quay for the manipula- 
tion of the portable hydraulic cranes, &c. hen a ship is being 
discharged, the goods for the top floor can be lowered on to any 
one of these platforms and run inside the shed. The goods are 
lowered from the floors on the roadway side by means of hydraulic 
hoists, and a number of monkeys or movable carriages are pro- 
vided which run on continuous girders, thus enabling the goods to 
be handled at any point. These warehouses have been carried out 
according to the designs of the engineer for the Ship Canal Com- 
pany by Mr. Edward Wood, Ocean Ironworks, Manchester, and 
Messrs. De Bergue and Co., Strangeways, Manchester. 

_ A generally fairly active demand for all descriptions of fuel con- 

tinues to be reported, and pits, with few exceptions, are still 
working about full time, House-fire coals move off freely, common 
round coals for steam and forge purposes meet with a moderate 
inquiry, and engine fuel is in fairly active request. Prices are 
steady at recent quotations, best Wigan Arley averaging 10s, 6d. 
to 1ls.; Pemberton 4ft. and Arley, 93. 6d. to 10s.; and common 
house coals, 7s, 6d. to 8s.; steam and forge coals, 6s, 6d. to 7s.; 
engine fuel ranging from 3s. 6d. to 4s, for common, up to 4s. 6d. 
and 5s, to 5s, 3d. for better qualities, at the pit mouth. 

An increased weight of business is repo for shipment, with 
poe for Lancashire steam coal, delivered at the ports on the 
flersey, steady at 83. to 8s, 6d. per ton. 

Barrow.—The hematite market is rather firmer in tone this 
week, The inquiry for Bessemer qualities has strengthened some- 

















what, but the actual business done during the week insmall, The 


difficulty with the ironworkers at Millom and Askam has been | trad 


partially settled, and two furnaces which were damped down at 
the former place have been again put on blast. At Barrow on 
Saturday seven furnaces were damped down, and the eighth fur- 
nace was blown out owing to a wages difficulty. It has, however, 
been decided to subject the question to arbitration, and Mr. 
Jeremiah Head, of Middlesbrough, has been asked to act as arbi- 
trator. On Wednesday night an arrangement was come to for the 
damped down furnaces to be put in blast again on Thursday morn- 
ing, the men to receive their late rate of pay pending the arbitra- 
tor’s reward. The Carnforth Iron Company has put another 
furnace in blast, There are now twenty-five furnaces working out 
of seventy-five. Prices are easier at 42s, 8d., net cash warrant 
sellers, and 42s, 7d. buyers, Makers ask 43s, 6d. to 44s. 6d. for 
parcels of mixed Bessemer numbers, net f.o.b. Stocks are prac- 
tically steady. Only 10 tons have been put into warrant stores 
during the week, and they now contain 187,237 tons, being an 
addition of 16,759 tons since the beginning of the year. Makers 
also hold large stocks of metal. 

Iron ore is in very poor demand, and raisers report a slow sale, 
Prices remain stealy at old rates—9s. to 10s. net at mines for 
ordinary sorts, and 13s, 6d. for best descriptions, 

The steel trade is indifferently employed. The works at Barrow 
have been at a standstill during the week, but it is ex there 
will be another start next week. There is only a small demand for 
rails, and orders are indifferently held. Plates are not in good 
inquiry. There is a poor demand for tin-plate bars, and only a 
small business in hoops; while blooms, billets, and slabs are 
neglected. There is still a fair trade in heavy steel castings. 

Shipbuilders and engineers are busy. H.M.S. Sturgeon, one of 
the torpedo-boat destroyers, made a very satisfactory trial last 
week, and in the course of a few days will go to the ws e to run her 
official trials. .M.S. Starfish is nearly ready for her sea trials, 
and H.M.S, Skate will be launched next week. Nonew orders are 
reported in the shipbuilding trade, but very good progress is being 
made with the work in hand. 

Coal and coke are in quiet demand and in limited consumption. 
Prices are steady at old rates, 

The shipping trade is quiet. The exports from West Coast 
ports during last week reached 9034 tons of pig iron and 12,187 
tons of steel, compared with 4245 tons of ;iz iron and 4240 tons of 
steel in the corresponding week of last year—an increase of 4789 
tons of pig iron and 7947 tons of steel. The aggregate shipments 
this year have been 44,346 tons of pig iron and 63,114 tons of 
steel, compared with 61,452 tons of pig iron and 56,659 tons of 
steel in the corresponding period of last year—a decrease of 7106 
tons of pig iron, and an increase of 6455 tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A SHARP recurrence of the frost on Sunday was followed by a 
fresh fall of snow on Monday, but while this is being written, 
the one to milder weather, of which notice was given 
by the eteorological Office, has come about, with bril- 
liant sunshine. The effect of the recent severe weather on the 
demand for house coal has been remarkably and surprisingly light. 
From London and the southern markets generally there has been 
less coal ordered than at any corresponding period for years, the 
output, even in househould sorts for four or five days’ working, 
being quite adequate to meet all requirements. Merchants, 
believing that with the return of more genial conditions, prices are 
certain to fall, are very careful in placing orders, and quotations 
are tending downwards. The action of the railway companies in 
making important changes in regard to the unloading of wagons 
is also influencing the market unfavourably, the agents being 
naturally desirous of using no more wagons than they can help. 
The house and gas coal pits are the best employed. A few col- 
lieries report that they are working full time, but they are the 
exceptions, and it is doubtful if they will be able tosay so long. It 
is somewhat remarkable that, in spite of the abnormal consumption 
of household fuel, and the partial stoppage of the seaborne coal 
trade be the severe weather, the pits as a whole have felt 
no appreciable benefit. The cause, of course, is clear enough—the 
old one of over production, even with several well-known colliery 
concerns working little more than half-time. The chief difficulty, 
as already pointed out, is in the thin seams, many of which, not- 
withstanding the opposition of mining officials, will have to be 
closed. Silkstone coal is now quoted at 9s. to 10s, 6d.; Barns- 
ley house, 8s, 6d. to 9s, 6d.; and thin seam qualities from 
7s. 6d. per ton, At this season of the year the steam coal 
trade is usually quiet, and is exceptionally so at present. 
From Denaby Main, and other collieries favourably fixed 
for reaching Hull, a fair tonnage is being sent to the great York- 
shire port. At the other pits, however, only a moderate business 
is reported with both Hull and Grimsby. In regard to freights 
there has been a little more animation. From Hull or Grimsby to 
Cronstadt, freights have been offered at 4s. 14d. per ton; to St. 
Petersburg, 4s. 3d.; Hull to Plymouth, 5s. 9d.; and from Hull to 
Cronstadt several steamers are quoting 4s. lid. per ton. Steam 
coal is being delivered under contract at from 7s. 3d. to 7s. 6d. per 
ton. In the open market rates are rather easier ; 7s. 6d. per ton 
for best hards was the price understood to be fixed afew weeks 
ago for the export trade, but there is, however, every expec- 
tation of lower values ruling ere long. Indeed, at this moment 
it is eaid that steam coal is being offered at 9d. to 1s. per ton 
under that figure. Gas coal maintains its brisk demand, but 
quotations are unaltered. In engine fuel, slack, and smudge there 
is no change to note. Good riddled slack makes from 5s. to 5s, 6d.; 
ordinary pit slack, 23, 9d. to 23, 6d.; and smudge, from ls. 6d. per 
ton upwards. Coke is being largely produced, although the 
demand is not quite so active. In Derbyshire and North Lincoln- 
shire an average number of furnaces are in blast, causing a fair 
amount of South Yorkshire coke tobe required. While the make, 
however, continues in excess of the demand, quotations are not 
likely to get firmer, They are now at 9s. to 10s, 6d. in quantities 
at the works. 

Iron remains very depressed, the output being far in excess of 
the demand. Prices are as quoted last week for both raw and 
finished material. Hematites, delivered in Sheffield, are as fol- 
lows :—North-east coast, 49s. per ton ; west coast, 51s. per ton; 
bar iron, at makers’ works, £5 to £5 5s,; Lincolnshire forge iron, 
36s. per ton ; Bessemer billets of special carbons, £5 7s. 6d.; wire 
rods, common, £5 53.; rope rods and high carbon rods, £8 8s. per 
ton, With the exception of a better inquiry for best brands of 
crucible, very little is doing in the steel trade, and new orders run 
light and are scarce at that. A little more is doing in the rolling 
mills, and the Rotherham wheel and axle manufacturers are 
not so badly off; but neither there, nor at Sheffield, is 
there anything like full employment for the men, The 
local armour-plate mills are full of work, and all the three 
firms have enough in hand to keep their means of pro- 
duction busy for the year, even if no more orders are received, 

d d for shipbuilding material is ata stand. The recent 
— of shipping companies are scarcely of a nature to encourage 
ditions to the mercantile navy. India and Africa are doing 
rather better business with the Sheffield district, and there are 
signs of improvement in some of the South American Republics. 
Trade with Australia, on the other hand, is most unsatisfactory, 
the last commercial disasters appearing to have had even more 
serious effects than was anticipated. 

The proposed combination of Midland ironmasters, with a view 
to check competition and maintain remunerative rates, has been a 
good deal talked of during the week, and caused a temporary 
flutter in the iron market, While there is no great enthusiasm for 
such measures, many of our iropmakers state candidly that unless 
some such steps are taken, the scramble for orders at any price, 








with the inevitable weak values, will result in ruin to the bar iron 
e. 
In the lighter industries the only item of any importance since 
last week has been the placing of a large order—for 35,000 dozen 
files of 14in. and patel aoe a Brightside firm, by the Russian 
Government, All the files are to be cut by hand, which will suit 
that particular firm, who do not use machines. The contract 
extends over seven years. In this department the United States 
petition b increasingly severe in machine-made files. 
These imported files are now offered in Sheffield at prices 10 to 124 
per cent, under the quotations of local firms. The goods, which 
are highly finished, are stated to find ready sale. 

Messrs. Willis and Adrian, of Attercliffe, have taken out a patent 
for a lead pipe, which they claim to be frost-resisting. Its pecu- 
liarity consists in being corrugated instead of round in shape. The 
principle is, that the corrugations admit of sufficient ‘‘ yield” to 
the abnormal pressure, while a round pipe does not. Experiments 
are now being conducted by the aid of refrigerators, and the 
results are to be announced shortly. A pipe of this sort, if suc- 
cessfal, would be an immense boon. The Water Department of 
Sheffield admit that from 150,000 to 170,000 people have been with- 
out water for the last month through the frost—several for two 
months—and these people have been supplied in part by water- 
carts and service at the stand-pipes.. The supplies in the reservoirs 
have also been greatly diminished by householders allowing their 
taps to run night and day, to prevent their being added to the 
roll. of ‘‘ the waterless.” e waste thus caused is estimated at 
between four and five million gallons daily. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has shown a good deal of anima- 
tion in the course of the past week. Scotch warrants in circulation 
were found to be scarce, and, a sudden demand arising, the price 
rose in a day or two from 41s. 5d. to 42s, 3d. per ton forcash. A 
reaction has since occurred, as might have been anticipated, but 
the improvement is still considerable. How long it will be main- 
tained it is, however, impossible to forecast. Hematite warrants 
advanced 3d., and Cleveland 2d. per ton. The movement in the 
market alluded to is ascribed to speculative causes and the state 
of the ‘‘account ;” but in addition to and behind these considera- 
tions, there can be no doubt that the market has been influenced, 
at least indirectly, by the efforts at combination on the part of the 
English makers of iron. 

he home demand for pig iron is increasing, and it is under- 
stood that the consumption of Scotch iron has been extending. 
As far as can be ascertained, however, this increase is only in the 
usual channel and for special purpose. For general foundry 
issues the Cleveland brands continue in favour as much as ever, 
having the advantage of Scotch iron in price. 

An additional furnace has been placed on hematite iron at 
Glengarnock Ironworks, and there are now 43 producing ordinary, 
27 hematite, and four basic iron—total, 74, compared with 65 at 
this time last year. 

The prices of the makers’ special brands have not been 
materially influenced by the upward movement in warrants. 
G.M.B., f.0.b, at Glasgow, No. 1, is quoted 43s. per ton; No, 3, 
41s, 6d.; Monkland, No. 1, 43s, éd.: No. 3, 41s. 6d.; Carnbroe, 
No. 1, 45s. 6d.; No. 3, 43s.; Clyde, No. 1, 48s. 6d.; No. 3, 
45s, 6d.; Gartsherrie and Summerlee, No. 1, 50s. 6d.; No. 3, 46s.; 
Calder, No, 1, 50s, 6d.; No. 3, 46s. 6d.; Coltness, No. 1, 53s. 6d.; 
No. 3, 50s.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 44s. 6d.; 

linton, No. 1, 46s.; No. 3, 44s.; Dalmellington at Ayr, No. 1, 
45s, 6d.; No, 8, 43s, 6d.; Carron at Grangemouth, No. 1, 54s. 6d.; 
No. 3, 49s. 6d.: Shotts at Leith, No. 1, 52s, 6d.; No. 3, 50s. 

While the output of pig iron on the whole has been increasing 
to some extent, the stocks in the Glasgow warrant stores show a 
reduction for the past week of 500 tons. The demand for Scotch 
hematite is steadily growing, and may be expected to continuedoing 
so in consequence of the increasing quantities of this iron that are 
being used by the steel makers. 

A little more inquiry is being experienced for pig iron for ship- 
ment, and the quantity despatched in the past week was 5062 tons, 
compared with 7077 in the corresponding week of last year. There 
was ——— to Italy 1020 tons, Australia 733, France 270, 
India 38, Germany 10, Holland 135, Belgium 20, Spain and 
Portugal 99, other countries 70, the coastwise shipments being 
2665, against 4171 in the corresponding week of last year. 

The malleable iron branch is still depressed, but not quite so 
much as of late. Inquiries are more numerous, and the action of 
the English makers in combining to maintain prices has had a good 
effect on the Scotch market. 

The members of the finished iron trade of the West of Scotland 
have been acting very honourably together in the matter of prices 
for a long time ; but their efforts to support values have been 
frustrated by outside tition, and ially from the Conti- 
nent. Merchants’ offices are overrun in the principal centres by 
agents who work on commission for continental houses, The 
activity of these agents has been marvellous, and they are, of 
course, aided in their business by the lower prices of the materials 
they sell as well as by the favourable rates of freight from the 
Continent. A ial modification of freights out from Glasgow 
has no doubt taken place quite recently, but it is not sufficient to 
enable the producers of Scotch finished iron to make any substan- 
tial headway in foreign markets. 

There is more doing in the steel trade, the requirements of the 
shipbuilding industry being on the increase. At the various steel 
works, therefore, increasing signs of activity are noticeable. 
Workmen are getting fuller employment. Low prices are still, 
unfortunately, the rule. Shipbuilders report that they are pur- 
chasing on very easy terms, the competition being so keen, and the 
productive capacity of the works so large. 

An order for five locomotives for the Dutch Government Rail- 
ways has been placed with Messrs. Sharp, Stewart, and Co., of the 
Atlas Works, Glasgow ; and Messrs. Neilson and Co., of Hyde 
Park Locomotive Works, have contracted to build thirteen 
engines and tenders, and four tank engines for the Assam Bengal 
Railway. 

There is rather more doing in the coal trade, and a firmer tone 
exists in the Glasgow market. The coal shipments from Scottish 
ports in the past week have been 103,528 tons, against 94,526 in 
the preceding week, and 124,595 in the corresponding week of last 
year. A more hopeful feeling now prevails in the Ayrshire coal 
trade, although it is admitted that much lost ground has yet to bo 
made up. The f.o.b. prices in Glasgow market are for main coal 
6s. to 6s. 3d.; splint, 63. 9d.; ell, 7s.; and steam, 7s. 8d. Business 
is very quiet in Fifeshire, and reductions of miners’ wages are 
threatened there and elsewhere, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On the whole, trade prospects are considered somewhat brighter, 
and an increase in business is reported, at least in the pig irou 
industry, which is the more strange seeing that warrants havo 
declined in price, and the statistics for last month are so unsatis- 
factory. But the returns are not worse than were expected, and 
there are extenuating circumstances in connection with them 
which have prevented them influencing the market detrimentally. 
The main cause of the unfavourable figures was not so much bad 
trade as bad weather, which did not permit of much of the iron 
that had been sold for abroad being delivered, for so many of the 
ports were closed. People, therefore, have had to make allow- 
ances for the difficulties which the producers have encountered 
in the conduct of their business during the past two months, and 
prices have not receded asa result of the heavy increase in stocks 
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that has had to be recorded ; on the contrary, an advance of 3d. = 
ton in pig iron all round has taken place this week, and that 
though warrants have fallen back in value. Last week, or rather 
on the last day of February, there was a rise in Scotch warrants on 
account of the ‘‘squeez3” at Glasgow, consequent on some of the 
speculators finding themselves over sold, and being compelled to 
buy. Other warrants advanced a little in sympatby, but it was 
merely a nominal rise, there being no business done, Cleveland 
warrants rose as high at 34s, 8d. cash, but when the pressure was 
over the prices receded more quickly than they had advanced, 
until on Wednesday 34s. 3d. was the price, a lower figure than has 
been known since the beginning of February. 

The spurt last week was from 34s, 44d. to 34s, 8d., whereas the 
fall has been to 343. 34., and thus more has been lost in the 
reaction than was gained in the rise. But that has not been the 
case with makers’ iron, for it has maintained the advance, and 
even improved upon it, notwithstanding the bad returns, because 
the time has almost arrived when a better trade may be expected. 

Daring most of the week the price for March-April deliveries of 
No. 3 Cleveland G.M.B, pig iron has been 34s, 9d. per ton, less 
has not been quoted, and that price has been paid, while in only 
a few cases would 34s. 7 be accepted. Inquiries have 
been rather numerous, especia ly from the Continent, and these 
have resulted in a fair number of orders being booked. 
The lower qualities of Cleveland iron are not so plentiful, 
and have advanced in value, No. 4 foundry being at 343., 
and grey forge at 33s, 6d. generally. East Coast hematite 

ig iron has been raised in value at least 6d. from the minimum of 

t month, for shipments are better, and the competition has 
become less keen since so many of the West Coast furnaces have 
been stopped. Nearly all the 7626 tons of hematite pig iron 
shipped last month went to Italy, which promises to be a good 
market this year for Cleveland hematite pig. The production is 
not nearly so much in excess of the requirements as it was, one 
evidence thereof being the smaller increase reported by Messrs. 
Connal and Co. in their stocks of hematite pig, which at the close of 
last month amounted to 83,862 tons, an increase for the month of 
1856 tons only. Makers have raised their quotation for M. Nos. to 
42:3, per ton, delivery over the next two months. Consumers think 
they cannot get wrong in buying E»st Coast hematite pig at the 
present prices, when nearly as much is being realised for Scotch 
warrants, and ls, more bas to be paid for West Coast iron. 

The statistics of the Cleveland Ironmasters’ Association for the 
month of February are bad, but not worse than were expected, and 
being discounted beforehand, the market hasnot been muchaffected 
by the issue. An increase of 35,762 tons was shown in the stocks 
of Cleveland pig iron, which with 38,730 tons in January, and 
30,092 tons in December, makes the enormous increase of 104,584 
tons in the last three months, which quantity is nearly a month’s 
output. Last month’s production was over 30 per cent. in excess 
of the requirements, and if the ironmasters, instead of keeping forty- 
nine furnaces at work making Cleveland iron, had had only thirty- 
twoat work, they would then have had no increasein stocks toreport. 
It is true they have had two unprecedentedly bad ths this year to 
contend with, and that they would have done much better if the 
weather had been good. Since the end of April, when the last 
decrease in stocks was reported, the stock of Cleveland iron has 
increased 161,852 tons, and, in fact, has been more than doubled, 
rising from 143,303 tons to 305,155 tons, a larger stock than has 
ever been held in the district since 1889. Nevertheless, with such 
an increase, makers do not seem disposed to reduce the number of 
furnaces in operation. They think they may as well wait now to 
see what the navigation season has in store for them ; but if that 

roves to be disappointing, there can be no question that a num- 

r of the furnaces will have to be blown out. The following is a 
summary of the total make of pig iron in the North of England, 
and of the stocks of Cleveland pig iron, no statistics being avail- 
able respecting the stocks of hematite or basic iron except that in 
Connal’s stores, which is given above :— 

Make of Pig Tron. 

1895. 
February. 

Tons. 

96,837 


13,082 





Decrease. 
Tons. 
10,768 


Increase. 

Cleveland pig iron, pot of Tons. 
Middlesbrough .. .. 

Cleveland pig iron, outside 
port of Middlesbrough.. 


Cleveland 
district ee 
Other kinds of pig—inclu- 
ding hematite, spiegel, 
and basic pig iron, whole 
ee Cs es te oe 


Total of all kinds, whole 


et we 


12,397 


pig iron, whole 


109,869 119,942 


115,942 133,334 


225,811 253,276 .. 
Stocks of Cleveland Pig Iron. 
1895. 
Feb. 28th. 
Tons. 
155,719 25,333 
2,731 


28,064 
1,266 


700 
5,782 


Makers’ stocks, port of Middlesbro’ 
Makers’ stocks, outside port of 
Middlesbrough.. .. .. .. «. 


Makers’ stocks, whole district 
Makers’ stores, whole district 
Public stores— 
N.E. Railway Company’s 
REE, ne ne! ges Se 
Total 305,155 .. 269,393 35,762 


The number of furnaces in operation was forty-nine on Cleveland 
iron, and forty-three on hematite, &c., total nine-two out of 141 
erected, against ninety-three in January. Messrs. Bolckow, 
Vaughan, and Co., blew out a furnace producing hematite iron at 
their Southbank Works. 

The dulness of trade last month is indicated among other things 
by the smallness of the shipments of iron and steel from the Tees 
last month, especially those of pig iron, which were 22,210 tons 
less than those of the corresponding month last year. The total 
shipments were :— 


19,820 


175,539 
14,092 


10,950 
104,574 


Manu- 
factured 
Iron. 
tons. 
11,184 


Pig 
Iron. 
tons. 
February, 1895 .. 46,853 
February, 1894 .. 69,063 14,766 
January, 1895 .. 46,120 13,994 
The rail trade shows some improvement, the inquiry from abroad 
being brisker, and manufacturers in tbis district are fairly well 
supplied with orders. This has led them to raise their quotation 
for heavy steel rails to £3 12s, 6d. per ton net at works. The 
North-Eastern Steel Company, Middlesbrough, has secured an 
order for 3000 tons of steel rails for the Norwegian State Railways. 
Rather more business is being done in rails for India, and a large 
quantity has been sent there from the Tees recently. Last month 
10,622 tons of steel were shipped for that country, 2308 tons of 
manufactured iron, and 1400 tons of pig iron, total 14,330 tons, or 
more than one-third of all the iron and steel shipped over sea. 
Two-thirds of all the steel exported from Middlesbrough went to 
India. An increasing trade is also being done with Japan, but as 
yet there is not much doing with South America, which before 
1890 was an excellent market for our iron and steel. Plates and 
angles are only in moderate request, and some of the works are 
not running more than half-time. Iron ship-plates are quoted 
£4 13s, 9d.; steel ship-plates, £4 12s, 64.; iron and steel angles, 
£4 10s.; common iron bars, £4 13s, 9d.; all less 2} per cent, and 
f.o.t. The Bedson Steel and Wire Company have commenced 
operations at their new works at Middlesbrough. Mr. Jeremiah 
ead has been chosen as arbitrator in. the dispute between the 
Barrow Steel Company and their workmen. 
The engineering industries continue very dull, and some of the 
marine engineers are doing more in the way of supplying land 











engines than those for steamers, Few are working fulltime. It 
is to be hoped that the report that the Admiralty have decided to 
build no more marine engines at the Government dockyards is 
correct, as more work will thus come into the hands of private 
firms, who certainly turn out cheaper and more efficient engines, 
The failures of machinery on board our war vessels are nearly all 
in those constructed at the Government yards. The Walker 
Engineering and Galvanising Company is about to enter upon 
the business of ship repairing and the manufacture of winches, 
tanks, deck fittings, &c., and they have secured a site at Walker- 
on-Tyne. The boilers and pipes for the Electric Lighting Works 
at South Shields are to be furnished by Messrs. Black, Hawthorn, 
and Co., of Gateshead-on-Tyne, 

The coal trade is brisker, consumers buying because they do not 
expect to see lower prices ; but rather look for an advance, as the 
situation is so threatening in South Wales. Consumers want 
to be prepared for that, as they may have some difficulty in getting 
fuel if the dispute results ina strike. Ia any case they cannot 
expect to buy at cheaper rates if they wait, and therefore orders 
are more freely given out. Prices are firmer for steam coals, and 
best aataaens are at 83, 9d. to 93, per ton, f.o.b, Durham 

as coals vary from 6s. 9d. to 7s. 3d., f.o.b., the latter being the 
Syndicate’s price, Coke is stiffer again, the manufacturers choos- 
ing rather to reduce production than prices. Accordingly a con- 
siderable number of ovens in South-west Durham have ceased 
working, and the price quoted by the masters’ combination is kept 
up. Shipments have been much curtailed by the bad weather, only 
98,924 tons being exported last week from Tyne Dock, or 16,539 
tons less than in the corresponding week of last year. From 
Sunderland 78,689 tons were shipped. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As I anticipated, March is proving a busy month all over the 
Welsh coalfield, and large exports are accompanied with a percep- 
tible advance in price. The condition of things remains sort. st 
Various meetings have been held between the representatives of 
the employers and of the men. Each has had his say, and most 
of the prominent arguments on each side brought, like so much 
artillery, to bear, and now a pause has occurred, and as the 
employers in self-defence have given a month’s notice to terminate 
all contracts, the end of March will see, unless a compromise should 
be brought about, a lock out and total stagnation of Welsh indus- 
tries. Local journals are teeming with this coal crisis and with argu- 
ments in favour of the employers, or the colliers, according to the 
source from whence they emanate. Itis given to few to take a 
broad judicial view, and hence most of the disquisitions have a 

erceptible bias. There is also another feature in the discussion. 

ining agents, as working men’s representatives are called, become 
of consequence in labour troubles, and not unfrequently prolong a 
contest, which, if left between ‘‘ master and man,” would have been 
quickly ended. The good old days, however, appear to be over; 
industry has its organisations, its directors, &c., and the politic 
course to be taken now, I suppose, is to accept the condition of 
things,'and do the best to expose erroneous statem2ntsand misleadiog 
figures. Oce of these mining agents submitted this week that 12} per 
cent. advance for every 1s. advance on the sellirg price ought to 
be allowed. This, I am glad to hear, D. Morgan, one of the 
principal mining agents, d d as unr ble. Another, 
who figures as a firebrand, almost placed himself within the grip 
of the law by his threats of physical violence. Here again the 
general law-abiding tendency of the Welsh colliers left him un- 
— The tendency generally seems to be towards a great 
deal of speech making, and while this is going on, buyers are 
securing as much coal as possible ; small is being stacked, second- 
class coals are getting better prices, and best promise to 
touch high figures. My impression is that if Mabon is 
enabled to attend a representative meeting, a compromise 
may be brought about. The colliers want a minimum, or, as they 
phrase it, ‘‘a bottom.” This is a point that can be reasonably 
argued against. Colliers share in the scale to its highest point, 
If prices fall below a remunerating return the employers should 
not be called upon to suffer this loss, and pay a minimum, Then 
the colliers demand an umpire, and the third contention is that 
10 per cent, advance on each shilling advance in price should be 
conceded instead of 8}. Employers suggest 74, and my belief is 
that a retention of the 8}, if it can be made, will bring about a 
peaceable arrangement. 

Mid-week at Cardiff a vigorous character was evident, and much 
more new business would have been done, but the stems for early 
loading were unusually heavy. Best steam quotations are from 
lls, to 11s, 8d.; seconds, 103, 6d. to 10s, 9d.; dry coal, 9s. 9d. to 
10s, 3d.; best Monmouthshire, 10s, to 10s. 3d.; seconds, 93. to 
10s. 3d. At present small coal is becoming a consideration, best 
is realising as much as 6s, 3d. to 6s, 6d.; seconds, 5s, to 5s, 3d.; 
and dry from 4s, 9d. to 5s. Latest house quotations are :—Best, 
103, 9d. to 1ls.; No. 3 Rhondda, 10s. 3d. to 10s. 6d.; brush, 
8s, 6d. to 83, 9d.; small, 6s. 6d.; No. 2 Rhondda, 8s. 6d. to 
8s, 9d.; through, 6s. 6d, to 6s. 9d.; small, 4s. 3d. to 4s, 6d., f.o.b. 

Swansea gives no quotation for steam coal on account of un- 
certainty of strike, but quotes anthracite from 8s. 9d. to 12s, 6d, 
Patent fuel at Cardiff remains at 10s. 6d. to lle. Swansea, 10s. 
to 103. 6d. Coke prices are unaltered, and demand unimproved, 
Pitwood is showing a little improvement, and as stocks are lessen- 
ing, Cardiff prices this week are 13s. 6d. to 13s, 9d., or about 6d, 
per ton improvement. 

The Portuguese mail steamer Zaire, 3038 tons register, came 
into Roath Dock on Tuesday to load 2000 tons bunker coal, before 
going to the Cape with mails and pgers from Lisbon. This is 
the largest of the Portuguese mail steamers, and her first trip. 

At a dinner to the officials of the Taff Vale Railway this week at 
Cardiff, Mr. Beasley, the general ore some interesting 
statistics, In 1882 they carried 8,459, tons of goods and 
minerals, of which 7,700,000 tons were coal and coke. For this 
their receipts were £465,000. In 1894 they carried 13,790,000 
tons, of which 12,581,000 tons were coal and coke, but their gross 
receipts were only £432,000 ; and the explanation of the difference 
was thus: In 1882 the rate was ls, 24d. per ton ; in 1894, 8}d. 
So for carrying five million tons more they received £35,000 less, 

Large coal shipments characterised all the Cardiff ports last 
week, Swansea were near about an average, and while the coast- 
wise shipments of Newport totalled 22,853 tons, the foreign nearly 
doubled those of Swansea, and amounted to 62,209 tons. 

In the iron and steel trades the only degree of activity is in 
steel bar for the tin-plate works, and as the shipments of plates 
show a marked increase, there is still a moderate demand on the 
works of Cyfarthfa, Dowlais, Ebbw Vale, and others, Barrow, 
Ulverston, and Harrington continue to send in large consignments 
of pig iron. 

On ’Change, Swansea, mid-week, there was a large attendance, 
and it was evident that buyers were not so backward. If the 
scheme of restricting make be methodically carried out, and it is 
progressing, the result for a time, it is thought, must be larger 
sales of tin-plates, possibly improved prices. 

Last week the make of bars was 75,213 boxes, shipments 83,617 
boxes, showing a reduction in stocks of 8400 boxes. Swansea 
imported last week 530 tons of pig iron, 74 tons of steel bars, 765 
plates, and 1420 tons of iron ore, 

It was remarked on ’Change that fully half the tin-plate mills are 
now laid by, and it was also stated that notices of other important 
works closing at the end of the month are out. 

In reference to the tin-plate difficulty, a correspondent from the 
steel works of the district remarks that it is generally understood 
that tin-plate men even now pet much better pay than at iron and 
steel works, and a solution of the difficulty might be found in a 
carefully constituted council of employers and men, and the 
arrangement of a fair scale of wages in accordance with prices. 

Latest iron and steel quotations show little change, Glasgow 








warrants are at 41s, 10d.; Middlesbrough No. 3, 34s, 3. 

tite, 42s, 7d.; Welsh bars, from £4 158.3 steel rails, heyy “et 
£3 15s.; high from £4 5s.; steel and iron sheots, from £6. ju 
semer steel: bars, from £3 15s.; Siemene, from £3 18s,: tern, 
from 18s, 6d.; best charcoal, from 103, 6d. Tin-plate ’ maken! 
quotations: Bessemer cokes, 9s, 6d. to 9s. 9d.; iemens, fro 
93. 9d. to 10s. Iron ores range at Swansea from 11s, to 125 - 


ship, 
ie important prosecution of twenty-three bankers } th 
Plymouth Company for absenting themselves without leave y, 
heard on Monday at the Merthyr police-court, It was decided 
that, with the exception of two men, one case should represent th 
= of ms pays gery cae e The bench gave it a pationt 
earing, and in the en ve judgment in favour of the 
fining each £2 and —" ” — 
The death of Alderman Green, of the Aberystwith Foundry, is 
announced, He had been a successful maker of rock-boring plant 
in connection with lead and gold works, 
Negotiations, I hear, between the Cardiff Tin-stamping Com. 
pany and the Falkirk Iron Company have been brought to a suc. 
cessful issue, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE accounts received from the various iron-producing districts 
of this country are all of a more or less unfavourable character 
and an extreme weakness in quotations is everywhere noticeable, ' 

Since last week no alteration has taken place on the Silesian iron 
market, and there is, consequently, nothing new or interesting to 
report, except that prices are, in some instances, more weak thay 
formerly. For bars, present basis quotation is M. 105 p.t., free 
Breslau. : 

On the Austro-Hungarian iron market the reserve on the part of 
the buyers continues, and there is very little business doing in the 
d.fferent departments. Besides an uncommon dulness in the 
building line, caused by the continued frost and snow of the last 
weeks, German competition is being felt more keenly from week to 
week, both in plates and in girders, and very few and small orders 
only are, therefore, given to inland firms. The French iron tradg 
is quiet, partly, no doubt, on account of the severe winter, 

In the Department Nord, for instance, next to no orders have 
been given out, because building operations had to be suspended 
for the present. However, as the different ironworks are holding 
together very firmly, a decrease in prices is out of the question : 
on the contrary, the general tone with regard to the future of the 
iron tradeisa hopeful one, During the last years the consumption 
of railway material in France has been extremely small ; it has 
even been stated that one railway company borrows wagons from 
another in case of need. Thus, the Chemin de Fer du Nord is 
said to use 1800 wagons and the Orleans Railway 900 wagons which 
are not their own. The disproportion between the German railway 
rolling stock and that of France continually increases, Only just 
recently an additional supply of 4462 wagon was ordered by the 
German Government, and in a month or so 400 to 500 locomotives 
are to be constructed for the German railways, which would then 
have no less than 16,300 locomotives and 390,000 wagons, while 
France only possesses 9973 locomotives and 309,643 wagons, so 
that 6327 locomotives and 80,357 wagons would have to be ordered 
to be upon a level with the Germans. It is, therefore, very much 
to be desired that the French should come forward with their 
orders, Consumption in rails has considerably decreased since 
1885, as will be seen from the following figures :— 

t. 
249,416 
170,595 
108,898 .. 

98,868 .. 1893 
58,046 .. WMO es. tea, sae 
and steel was, for 1894, as under: 


1890 
1891 
1892 


1885 4. oe 
| 
1887 
1888 
1889 110,609 


French trade in iron 
1£93 


rt. Export 
1893 1894 - 
t 


Impo: 
1894 
t. 
59,065 
21,857 
6,609 
87,531 
Regarding import of iron ore to France, the following figures may 
perhaps be of some interest :— 


t. 
10,4549 
23,238 
10,670 


85 949 
21,344 
5974 


117,848 
24,248 
15,580 


Pigiron .. .. 
Malleable iron .. 
Steel .. oe 
113,267 


157,616 138,457 


1892. 
Tons. 
64 126 
1,071,156 
461,552 
5,472 
58,582 
27,855 


1893. 
Tons. 
187,971 
1,089,059 
260,241 

5,644 
50,617 


1894, 

Tons. 

45,640 
1,162,548 
396,474 

8,712 .. 

nd, eho 16,256 .. 
Other countries 18,814 .. 36,7! 
Total .. 1,638,439 1,680,241 .. 1,683,693 
Export in 1894 amounted to 247,627 t., against 301,731 t. in 1893 
and 304,646 t. in 1892, 

In Belgium the state of the iron industry is exactly as before. 
Nominally prices are eg, but consumers are doing their 
best to press them further down, and are generally successful, 
especially when a fairly large order is concerned. Thus, quota- 
tions which had formerly been quoted in exceptional cases only 
have slowly become the current rates, and bars, No. 1, now stand 
on 110f. p.t., while iron plates are sold at 130f.; steel ditto, 140f. 
~~ Girders are also to be had at 110f. p.t., free at works. A 

ir demand is experienced in rails, and the Société Cockerill has 
been fortunate in securing an order for 6000t. Bessemer rails for 
the Norwegian State Railways. 

The Belgian coal market maintains the favourable physiognomy 
of former weeks. Stocks are rapidly decreasing, and prices are 
naturally very firm, but without any tendency to rise, Export in 
artificial coal was, for December last year, 49,899 t., against 
54,706 t. in December, 1893, and 37,762t. in December, 1892. 
Total naa in artificial coal during the year now past amounted 
to = 7 t., against 489,225 t. in the year before, and 351,570 t. 
in . 

Iron business in Rheinland- Westphalia remains entirely without 
animation, The blast furnace works of both the Siegerland and 
the Ruhr district are all but very poorly engaged, and in spite of 
a considerable restriction in output, stocks are increasing from 
week to week. Official quotations continue, for spiegeleisen, 10 to 
12 p.c. de, M. 51 p.t.; forge pig, No. 1, M. TS to 46; No. 3, 
M. 42; hematite, M. 63; foundry, No. 1, M. 63; No. 3, M. 54; 
basic, M. 45 ; German Bessemer, M. 48 to 49 p.t.; iron for making 
steel, M. 45 to M. 46 p.t. free at works. ‘The tone of the malleable 
iron market is also very lifeless, and an increasing want of con- 
fidence is comp! ined of. No improvement whatever can be 
noticed in the building line, d d and prices for bars and al! 
sorts of structural iron remaining extremely weak, The same 
must be reported with regard to plates and sheets, and there is 
likewise only a poor business done in the wire and rivet depart- 
ment. At most of the construction shops a want of employment is 
complained of, and the locomotive shops are also but partially 
well occupied. 

The following are latest list quotations per ton at works :—Good 
merchant bars, M. 100 to M. 103; angles, M. 110; girders, M. 83 
to M. 87 ; hoops, M. 100 to M. 105; billets in basic and Bessemer, 
M. 73 to M. 75; heavy _ for boiler-making purposes, M. 140 
to M. 145 ; tank ditto, M. 130 to M. 135; steel B se M, 115 to 
M, 120; tank ditto, M. 110; sheets, M. 135 to M. 140; Siegen 
thin sheets, M. 120 to M. 125; iron wire rods, common at 
M. 110 to M. 115; drawn wire in iron or steel, M. 95 to M. 100; 
wire nails, M, 113 to M. 115; rivet iron, M. 180 ; rivets, M. 145 to 
M. 148 ; complete sets of wheels and axles, M. 270 to M. 280; 
axles, M. 200 ; steel tires, M. 195 to M. 200; steel rails, M. 108 to 
M, 110; steel sleepers, M, 106; fish-plates, M, 112 to M, 120, 
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AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, March lst. 

. purchase of gold has restored confidence, 
ple an impetus has been given to trade. 
Fot three months orders and contracts have been 
held back. At this time, buyers, promoters, 
wnufasturers, and distributors of merchandise, 
pare 8 large amount of business under check. 
Now that the last uncertainty has been removed 
as to the intention and ability of the Government 
to do, trade circles show a moderate improve- 
ment, especiall in iron, steel, cotton, wool, coal, 
and lumber. The reason for this rather sudden 
movement among a limited number of large con- 
gumors is the possibility of an advance in quota- 
tions, It is not feared that there will bea general 
increase in values this year, but at the same time 
e buyers know the possibility of a temporary 
advance if they allow themselves to be caught 
needing quick deliveries during the spring 


ths. 
mit is generally thought that the railroads will 
want considerable material and equipment, but 
so far, requirements have been presented in a 
hesitating way. The coal trade is fair, prices 
very low. There is an increased movement in 
general merchandise. 








LAUNCHES AND TRIAL TRIPS. 


On February 28th the s,s. Forest Abbey, turret- 
deck steamer, was launched from the yard of 
Messrs. William Doxford and Sons, of Sunder- 
land, having been built to the order of Mr. Henry 
Sherwood for the Forest Oak Steamship Company, 
Newcastle. She will receive the highest class in 
both the British Corporation and Bureau Veritas 
registries. ‘The vessel was named by Mrs, J. G, 
Farquharson. 

Oa the 26th ult. there was launched from the 
yard of Messrs, John Scott and Co., Kinghorn, a 
steol screw steamer, which has been built to the 
order of Mr. Joseph Hoult, of Liverpool. The 
dimensions of the vessel are 250ft. by 38ft. by 
21ft. 9in., and is designed to carry 2700 tons on 
a light draught of water. The engines are 
900 indicated horse-power, with a working pres- 
sure of 2001b. per square inch. The vessel was 
named Bonshaw by Miss Chalmers, of Liverpool. 
On leaving the ways she steamed up the Firth 
for a preliminary trial of her engines. She is the 
first of two sister ships the builders have in hand 
for the same owner. 

H.M.S. Bruiser, the last of the new type of 
torpedo-boat destroyers supplied by Messrs. J. I. 
Thornycroft and Co., has been successfully 
launched at Chiswick, the naming ceremony being 
verformed by Miss Barnaby, daughter of Mr. 5, 
W. Barnaby, naval architect to Messrs, Thorny- 
croft. The vessel is a sister ship to the Boxer, 
built and engined by the same firm, which 
recently, on her official trial, attained a speed of 
2917 knots. She is 200ft. long, and has a beam 
of 19ft. Her engines and boilers—to be fitted by 
her builders—will be of the same type as those 
supplied to the Buxer, and are guaranteed to give 
her a running speed of 27 knots. The armament 
of the Bruiser will comprise one 12-pounder and 
five 6-pounder quick-firing guns and two torpedo 
deck tubes, 

On Saturday, February 23rd, the steel screw 
steamer Theme, built to the order of Mr. W. A. 
Grainger, Belfast, by the Ailsa Shipbuilding Com- 

any, Troon, bad her trial trip in Belfast Lough. 
The vessel is of the following dimensions: Length 
between perpendiculars 176ft., breadth 26ft. 6in., 
depth moulded 13ft. 7in. She has been built 
under special survey and classed 100 A lat Lloyd’s, 
and is fitted throughout with all the most recent 
appliances for a first-class cargo coasting steamer, 

e@ engines, which are of the triple-expansion 
type, have been built and fitted on board by 
Messrs. Victor, Coates, and Co., Belfast, the 
cylinders being l4in., 23in., and 39in. by 33in. 
stroke, working at a pressure of 180 lb. per square 
inch, steam being supplied by one steel boiler 
with patent furnaces, The engines worked 
admirably, the trial being highly successful and 
satisfactory to all concerned. The vessel was 
designed and constructed under the superintend- 
ence of Mr. H. MacColl, of Belfast. After the 
trial trip the Theme proceeded to Troon. It may 
be interesting to note that this is the first ship 
built in Scotland and sent to Belfast to have the 
engines and boilers fitted on board. 

On Friday, March Ist, 1895, the trial trip of 
the fine steel screw steamer Steinberger took 
place in Tees Bay. This vessel has been con- 
structed by Sir Raylton Dixon and Co., Cleveland 
Dockyard, Middlesbrough, for the Hansa Steam- 
ship Company, of Bremen, and is the fourth 
steamer built for the same owners within the last 
twenty months, a duplicate being also on the 
stocks, Her principal dimensions are :—Length, 
3d52ft.; breadth, 44ft.; depth moulded, 29ft. 7in.; 
and she has a deadweight carrying capacity of 
about 5500 tons. The upper decks are of teak 
the main deck of steel, and the vessel is divided 
by six water-tight bulkheads, The cabin accom- 
modation—placed amidships—and fittings are of 
the best description, and the vessel is supplied 
with all the latest appliances for the rapid loading 
and discharging of cargo, Triple - expansion 
engines of the latest design have been fitted b 
Messrs, 'T. Richardson and Sons, of Hartlepool, 
with cylinders 25in., 39in., 67in. by 45in. stroke. 
A full-speed run of some hours’ duration was 
made, during which time the engines worked to 
the entire satisfaction of all on board. The 
boilers steamed easily at 180 1b. pressure. At the 
conclusion of the trial trip the vessel proceeded 
direct to Antwerp. The hull and machinery 
have been constructed under the personal super- 
vision of Mr. D. Wulff, superintendent engineer 
to the Hansa Company. 

On Wednesday week thes.s. Carperley, which has 
been built by Messrs. Ropner and Son, Stockton- 
on-Tees, was taken to sea for trial trip. She is 
of the following dimensions, viz.: Length between 
perpendiculars 275ft., breadth 39ft. 6in., depth 
moulded 19ft,, and is classed 100 Al at Lloyd's ; 
she _has a break poop, raised quarter and a 
partial awning deck extending continuously from 
abaft the engine-room right forward, with chart 





house amidships, and also large iron houses con- 
ee roomy accommodation for the engineers, 
The saloon and cabins for captain and officers are 





in the p aft, and the crew and firemen are 
berthed in the forecastle forward. The steamer 
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has web frames in all —_ holds, disp g 
with beams, and has a cellular bottom and after 
peak tank for water ballast. Emerson, Walker, 
and Co,’s patent steam windlass, Davis’s steam 
steering gear amidships, with Hastie’s screw gear 
aft, four large steam winches, two donkey boilers 
working at the same pressure as the main boilers, 
shifting boards, stockless anchors, and all the latest 

pplianczs for loading and discharging quickly. 
Her triple expansion engines are by Messrs. Blair 
and Co., having cylinders 2lin., 34in., and 56in., 
by 36in, stroke, with two large steel boilers, work- 
ing at a pressure of 160 1b., and fitted with an 
improved evaporator. Everything worked in a 
most satisfactory manner, a speed of 10} knots per 
hour being attained. The steamer has been built 
for Messrs, R. Ropner and Co., West Hartlepool, 
and will carry 3000 tons deadweight on 18ft.; she 
has also large cubical capacity. 

On Tuesday afternoon, the 26th ult., Messrs. 
Craig, Taylor and Co, launched from their 
Thornaby shipbuilding yard a sister ship to the 
Benrath, which they recently launched. The 
dimensions are :—342ft, by 43ft. by 29ft. 9in. 
She is built of steel to the - deck rule, 
Lloyd’s highest class, and has full poop, bridge, 
and topgallant forecastle. She will be fitted with 
six large steam winches and patent steam steering 

ear, by R. Rogers and Co.; multitubular donkey 

oiler, by T. Sudro and Co.; direct acting steam 
windlass, by Emerson, Walker, and Thompson 
Brothers ; patent fresh water condenser, by 0. 
M. Row ; and all modern improvements. One of 
her special features is the large quantity of water 
ballast, being fitted with tank to carry about 
1250 tons. In addition to the ordinary cellular 
bottom the vessel is fitted with a deep tank abaft 
the engine-room, which can be utilised either for 
carrying water ballast or any description of cargo, 
being fitted with large hatches; also a special 
system of ventilation, so as to obviate the diffi- 
culty so frequently occurring in those deep tanks. 
The vessel is rigged as a two-masted schooner, 
with telescopic masts, and carries about 5600 tons 
deadweight, with large cubical capacity. The 
engines and boilers, which are being constructed 
for a working pressure of 200lb, are built by 
Messrs, Thomas Richardson and Sons, Hartle- 
pool. This vessel, which has been built to the 
order of Mr. Joseph Hoult, of Liverpool, and 
under the superintendence of Mr. A. C. Hay, is 
the fourth built by these builders for the same 
owner, The vessel was named the Benridge by 
Mrs, Hoult, the wife of the owner. 











THE NEW CAPE LINER, JOHAN.- 
NESBURG. 

Tue British and Colonial Steam Navigation 
Company dispatched their new vessel Johannes- 
burg, on the 4th inst., upon a round trip to South 
Africa and India, returning vid the Suez Canal. 
She is the first of three new single-screw ships 
building for the company by Messrs. Armstrong, 
Mitchel], and Co., each of 6300 tons register, with 
machinery by Messrs, R. and W. Hawthorn, 
Leslie, and Co., having a length over all of 376ft., 
beam 47ft., and moulded depth of 30ft. 6in., an 
exceptionally square midship section, and 
although ——— such considerable cargo- 
carrying capacity, has a noble external appear- 
ance, Besides the large cargo capacity, accom- 
modation is provided on the bridge deck for 
sixty-six saloon passengers, and her dining saloon, 
smoking-room, ladies’ boudoir, and large sleeping 
cabins compare favourably in their appointments 
with those of the Atlantic liners and Peninsular 
and Oriental Company’s fleet; and, in fact, 
excepting her main rom she is in some 
respects in advance of those wherein punkahs are 
used, having instead an efficient arrangement of 
electric fans for creating air currents in the tropics, 
The arrangements by which Messrs. Bucknell 
Brothers provide their passengers with an oppor- 
tunity for transacting business inland through 
South Africa, giving them the opportunity of 
rejoining the ship at Delagoa Bay, should make 
the convenience of this route at once very popular. 
The installation for electric lighting is carried out 
on the branch subdivision system in sub-circuits 
composed of ten lamps, the current being gene- 
rated by dynamos of Messrs. Clark-Chapman’s 
construction, situated upon the starting platform 
of the engine-room, where the auxiliary machinery 
is also arranged, with the exception of that for 
refrigeration, which is on the middle platform. 

The main engines, with cylinders 30in., 50in., 
80in. by 54in, stroke, are necessarily compact in 
their design, owing to the absence of the ordi- 
nary link motion and the removal of the valves 
to the starboard side of the cylinders, which, 
besides economising space fore and aft, consider- 
ably reduces the linear dimensions of the crank 
shafts, Howden’s system of forced draught is 
used, and the life and existence of the stokers is 
not a little assisted — help of daylight, which, 
we are glad to find, the designer of this vessel has 
freely admitted to the stokehold. At the trial 
trip a full speed run of several hours was made, 
resulting in an average of fourteen knots. The 
hull has been constructed from the designs and 
ander the supervision of Mr. H. A. B. Cole, and 
the whole of the composite arrangements reflect 
much credit upon his capacity of naval architect 
to the British and Colonial Steam Navigation 
Company. 

On arrival at Cape Town or Algoa Bay, pas- 
sengers wishing to visit the Transvaal will be 
allowed todo so, and can rejoin the steamer at 
Delagoa Bay ; the agents at those ports will, upon 
application, hand any passenger desirous of so 
doing a first-class railway ticket—free of charge— 
from Cape Town or Algoa Bay to Delagoa Bay, 
vid Johannesburg and Pretoria, but they will 
have to pay their own hotel bills, 








NAvAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Fleet Engineers: George N. H. Mitchell, 
to the Ajax, and Thomas Burnes, to the Agin- 
court, Staff Engineers: H. J. Loch, to the 
Raleigh, and G. J. Ross, to the Tyne. Engi- 
neers: H, W. Irish, to 7s Kong Yard; J. N. 
Crowle, to the Spider; H. T, Knapman, to the 
Fervent ; H. W. C. Peel, to the Hunter; T. W. 
Christian, to the Rainbow ; Edwin W. Cudlip, to 
the Daring ; H, R, Teed, to the Partridge, 








Condensed from “' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been “communicated” the 
name address of the communicating party are 
printed in italics. 


21st February, 1895. 


8752 Corourixe of Curr Pair, T. and W. T. Lye, 
London. 

3758. Rartway Sionaxs, R. C. Vans-Colina, London. 

8754. Freep Arparatus for Szwinc Macuinery, T. 
Birnbaum, London. 

8755. Unerarat Syrinag, A. J. B. Squire, London, 

8756. Macurne for Ovrtina Conrectionery, 8. J. 
Hicks, London. 

ag Sreerine Locks for Cycizs, G. Gilbert, Birming- 


3758. Now: sLippinc RusstR CARRIAGE Step Cover, G. 
E e, London. 

8759. SHapine Bricks, E. and E. 0. Kerry, London. 

760. PRevENTING Bursts in WATER Pipes, J. Gordon, 

London. 

3761. Topacco Pipss, E. Holcombe, London. 

3762. Automatic Door CLosine Apparatus, H. B. 
James, London, 

8763. SubMaRINE SicNatiine, M. T. Neale and A. 
Smith, London. 

3764. Czx-sprinc Cups for Hotpine Papers, 8. H. 
Crocker, London. 

8765. Hotpers for Sram Rops, 8. H. Crocker, 


mdon. 

3766. Woop-BLock Pavine for Roapways, W. Duffy, 
mdon. 

8767. PreseRvine Apparatus for MILK, F. Zweibdhmer, 
on. 

3768. Hee. Piate for Boots, W. B. Brett and A. Lark, 


mdon. 

3769, Packine, H. E. Werner, London. 

3770. Fitaments of IncanpEscent Evectric Lamps, J. 
raham and H, Chapman, London 

8771. Reversing Mecuanism for Soarrine, W. Bean, 


ondon. 

3772. WATER-PRESSURE Enoines, H. Davey, West- 
minster. 

3773. Bakers Ovens, J. Parker, Birmingham. 

3774. Szcurtnc Door Knoss on their Sprspuzs, E. 
Collier, Birmingham. 

8775. BottLe Caps, W. H. Northall, London. 

3776. Prorectine the Epczs of CioTuine, M. Duisberg, 
London. 

3777. Bossiws for Rina Spinnine, G. Paley and J. 
A. Sutcliffe, London. 

8778. Opsninc Skyuionts, F. and L. Koerfer, 
London. 

3779. Economisine Apparatus, A. Albrecht, London. 

3780. Paste for CLzaninc Mera, G. Landale, Man- 
chester. 

8781. SrasLe Lanterns, W. Bestwick, Birming- 


3782. Lamps, R. P. Yorke, London. 

3783. Gas Motor Enornes, R. Warner and R. Rack- 
ham, London. 

3784. PxHotocuromoscore Cameras, F. E. Ives, 
London. 

3785. Jomntinc the Envs of Bars, J. T. Andrews, 
ondon. 

3786. WaTeR-cuaces for Stzam Borrers, J. A. and J. 
Hopkinson, London. 

3787. Tires, H. H. Lake.—(J. 2B. Davis, United States ) 

8788. Ex.ecrric Locomotives, B. Lebrun, London. 

= _ H. H. Lake.—(H. J. Wolj', United 
tates. 

3790. Fire-Licuters, H. H. Leigh —(N. J. R. Wich- 
mann, Germany. 

8791. Manuracrure of Gia:s Mirrors, H. Boas, 


London. 

8792. CLasps for GABMENT-SUPPORTERS, D. Young.—(H. 
F. Winslow, United States.) 

3793. CeNnTRIFUGAL Fans, G. A. Mower, London. 

3794. A CHRYSANTHEMUM FLoweER Cup, E. J. Joyce, 
London. 

3795. Wasuine Dirty Linen, R. G. Lacey and E, A. 
H. Bingham, London. 

3796. PHotooraPHic Suutrers, H. Hill and A. L. 
Adams, London. 


22nd February, 1895. 


8797. Prgumatic Action, for Orcan, F. H. Beale and 
W. Thynne, London. 

8798. The Stmpe Dravont EXxciuper, F. Stephenson, 
Manchester. 

3799. Motive Power Apparatus, D. Vercellino, 
London. 

3800. ABDOMINAL Betts for Corsits, J. 8. Blair, 
Manchester. 

8801. Winpow Fastener, M. H. Wrigley, Man- 
chester. 

3802. ae of Sicn Piates, W. Pope, Bir- 


ming! 

38038. SHEARING-MACHINES, W. Beardmore and D. 
Stewart, Glasgow. 

3804. FoRMING AXLES, J. Rose, Leeds. 

8805. Taps for Pompinc Macuines, W. J. Tranter, 


Birming le 

8806. Or Enorvzs, A. B. Collis, Southampton. 

8807. MANUFACTURE of WICKET-KEEPING GLOVES, J. 
Butterworth, Yorks. 

3808. Scissors, &c., OC. Stephenson, Newark-upon- 


mnt. 
as Evecrric and Gatvanic Batrerizs, J. B. Torres, 
ndon. 
bay > ae Generators, J. E. Gresty, Hudders- 
e 


8811. Catenpars, E. De L. Little, Northallerton. 

3812. ExrectricaL Switcues, M. H. Goldstone and J. 
H. , Manchester. 

8813. ANGLER’s CoMBINATION Ho p-ALL, E. Warner, 
Redditch. 

8814. Lamps for Cycies, &c., H. Bishop, Lincoln. 

8815. SHEARING MacHugs, A. Lamberton, Glasgow. 

3816 Pistons of SyrincEs, &c., A. J. Purser, Birming- 


ham 
3817. WaTER-TIGHT BULKHEAD Door, V. Canrobert, 
South Shields. 
3818. Stop Vatvss, J. Littlewood, Barnsley. 
8819. Rop Connection, J. E. Makin, Altrincham. 
8820. Music Casingt, W. B. Dobson, Audlem. 
8821. ALTERNATING CURRENT Dynamo, J. Finlayson, 


Glasgow. 

3822. WRINGING and WasHING Macuinsgs, 8. Skerritt, 
Sheffield. 

8823. SHeaRING Macuines, H. W. C. Cox and G. 
Bowmar, 


on. 

3824. Curine Fish, J. A. Smith, W. G. Allott, & E. 8. 
Hall, and C, J. Fallowfield, London. 

3825. Hat Fasteners, W. L. B. 

8826. Canvas Fasteners, A. Everton, London. 

8827. RecepTac.s for Inx, G. B. Loudoun, London. 

8828. Stoppers for MINERAL-WATER BOortT.zs, 
Fu!ton, London. 

8829. Horsz-sHogs, J. Hutchinson, London. 

8830. Hxat Reriector, G. W. Everth, London. 

3831. Cast Iron Desk, The Lion Foundry Company, 
Glascow. 

8832. Finger Momstenrne Tray, H. Schmolling, 
London. 

8833. Rerainina Skirts in Position, A. Stewart, 
London. 

3834. Automatic InpicaToR in Rartway CARRIAGES, 
A. H. Hardy, Kent. 

8835. Construction of SypHons, H. Heartfield and J. 
E Preston, London. 

8836. APPLIANCES for CuRLING the Harr, M. Wedlake, 
London. 

8887. Apparatus for TREATING FirE Gases, J. Patter- 
son, London. 

bh Cures, G. E, Clarke and W. C, Stack- 

house, Tondon. 





8839. Loops for Harness, J. T. Aitchison, W. Hamp- 
son, and J. Scott, > 

8840. Cones for Sarery Lamps, A. T. M. Johnson, 
London. 

8841. i atari Maynoves, G. H. Nisbett, Liver- 


poo! 
2 Roorine, H. Bongartz and W. Bongartz, 
e. 


8843, ALVES, C. Zander, Cologne. 
3844. A Protecting Davice for Boxes, H. Piquet, 


London. 
8845. Stopresine Borruzs, F. A. and W. Y. Andrews, 


London. 
3846. Boots and Sxoxrs, W. J. Munden, London. 
3847. Gas Stove, J. B. Jackson, London. 
3848. Pumpoxe Encives, W. H. Holehouse, Bradford. 
3849. Coat Protector for Cierks, &c., J. G. Bailey, 
Manchester. 
3850. Sarety Contrivance for Borters, W. Standing, 


London. 

8851. Construction of Fisa-Hooxs, W. and J. J. Hardy, 
London. 

8852. Dryinc Harr, W. H. Osborne and T. W. Garrett, 
London. 


8853. FirE-aLarM3, T. R. Hackworth and W. C. 
McLellan, London. 

3854. CoLournmne Matrers, J. Imray.—(J. Biever and 
La Société L. Durand, Huguenin, and Cie , Switzer: 


land ) 
of Gas Enorves, H. Lane, 


8855. CONSTRUCTION 
London. 
$356. + eg for Raitway Veuicuzs, W. Standing, 


London. 
es 2 A New Pap for Skaters’ Uss, R. Lawson, 


mdon. 
8858. Sarety Lamps, T. Thompson, London. 
3859. Reoisterinc Money, G. Cosser and W. W. 
Rubie, London, 
3860. Pirg Joints, J. Jones, London. 
3861. Stoppers for Borries, &c, M. M. Dessau, 


mdon. 

3862. BrtiiaBp TaBuzs, C. Vere, London. 

8863. CHECKING RUNAWAY Honszs, P. Arriaran, 
London. 

_, AppaRatus for Exectric Cars, E. A. Sperry, 


on. 
3865. Retauine Beer, C. F. F. P. Uhlmann, 


mdon. 

3866. ExectrricaL Switcues, R. W. H. Newington and 
R. Hewlett, London. 

3867. Sarety Matcues, A. Viebig, London. 

3868. Prue for Testinc Dain Pips, W. Standing, 


on. 

3869. Boot Tazgs, E. Bostock, jun., London. 

3870. Apparatus for Heatinc WaTER, J. A. Hopkinson, 
London. 

8871. Skate, N. Lynn, London. 

8872. ConcenTRATING Macuings, P. M. Justice.—{The 
Frue Vanning Muchine Company, United States.) 

8878. A1n-cuNs, A. Argles, London. 

3874. ArsosTaBLe Execrric Licuts, A. L. Fyfc, 


London. 

3875. Hat Pix, E. B. Hartt and E. G. Banks, 
London. 

3876. Icz-crips for Boots, 0. Hass, London. 

3877. CENTRE-BOARDS for SaiLina-Boats, A. Shields, 
London. 

3878, Trunks or Boxes, W. J. Cowley, London. 


23rd February, 1895. 
8879. Extractinc Gop from Orgs, J. B. Torres, 


ndon. 

3880. | insatal Buuyp Roiuigr, J. Brazier, [Enfield 
Wash. 

ne. | steal Wine Pomps, W. H. Willcox, 


ndon. 

3882. Prerarat.on of Tea and Corrzs, C. J. Gerry, 
Liverpool. 

3883. Daittinc Macuinezs, J. Barnes, R. W. and W. 
H. Kenyon, and J. L. Shorrock, Manchester. 

3884. Batu E.evator, A. Alexander, London. 

8885. OPENING PostaL Wrappers, G. Lawson, King’s 
Lynn. 

8886. Gun Sicut, H. Strandwold, London. 

3387. PorTIERE Rops and Brackets, A. Webb, Bir- 


mingham. 
= Sonceine the Harr of Horszs, G. F. B. Newton, 
1D, 


gPo! 
3889. Uneck Tiixs, F. J. Commin, Exeter. 
3890. Tartors’ Sears, H. T. Daniels and 8. Gilbert, 
tamford. 


8 

3891. Lamp Burwers, J. J. Wright and T. Sendall, 
Newcastle-on-Tyne. 

a Puncrurse-Proor Banp for Tirzs, W. Hunt, 


c . 
8893. Pygumatic CrutcH CursHion, W. Hunt, Ketter- 
3894. GuarD for CrxcuLaR Saws, R. H. Unsworth, 


pswic! 

8895. Pazumatic Tings for Crcxzs, J. W. Smallman, 
Nuneaton. 

8896. Winpows, A. Murray and T. C. Highet, 


= Corrine Grooves in Wuexts, J. Boylan, Liver- 


ige. 

3898. Boots and SHoxs, T. Laycock, Wellingborough. 

8899. Non-conpuctors for Tea-pot HaNnpLEs, A. E. 
Spurrier, Birmingham. 

= PREVENTING BortER Expuosions, W. McCaig, 

—_ PeraMBuLaTors, &c., J. Murchison, Man- 
ec ‘ 

3902. Jourts for Hoops of Carriages, W. and W. H. 
Garvey, Manchester. 

3903. ELECTRICAL Conpuctors, H. D. Fitzpatrick.— 
(The Electric Bell and Resistance Company, United 
States.) 

—" Coprer Tanks, G. Rose and D. Cairney, Bishop- 

riggs. 

3905. PRINTING on CaLico, L. Rivett and R. H. Scott, 
Manchester. 

3906. Hammock Foupine Stanp, C. Ney, Glasgow. 

3907. GaRTeRs, J. H. Stewart, Glasgow. 

3908. CrnpER Sirrer, Arkinstall Bros., Birmingham. 

3909. Cuurns, R. E. Craine, jun., London. 

8910. SanrTaRy Part or Receptac.e, B. H. Tugwell, 
London, 

8911. New Game, G. H. Webb, London. 

3912. Hat or Heap Coverine, W. Vero, jun., 
London. 

$918. Toy for PLayinc Countrr Game, E. R. Larchin, 
London. 

$914. Coat Boxes or Vases, J. T. M. Hircock, Bir- 


ming! . 

$915. Mosaic Fiacs or Puiates, G. Huppert, Bir- 
mingham. 

8916. Reparrinc Borst WarTeR Pires, T. A. Smith, 


mdon. 

$917. Dizs for Bricks, H. J. Shaw and A. Shaw, 
London. 

3918. ADJUSTABLE SPANNERS, J. Diamond and L. A 
Parrock, Birmingham. 

8919. NezpLE THReapeR, N. C. Lindsay and H. Stan- 
bridge, London. 

3920. Snap Tackxg, N. O. Lindsay and H, Stanbridge, 
London. 

8921. TurninG Over Music, N. C. Lindsay and H. Stan- 
bridge, London. 

8922. UrcLe Brakes, L. Pope, London. 

8923. PETROLEUM and Gas Morors, H. F. Wallmann, 


London. 
8924. Dust-Proor Watch Cases, 8. A. Watkins, 
ndaon. 
3925. Cycxzs, J. A. Hurst, London, ; 
3926. a Currers, A. J. Boult.—(F. Peters, United 
States. 
8927. Mrtattic Waexts for Venicites, W. Thomas, 
ndon, 
3928. Driving Hicu-speep Suarrs, 8. C. Davidson, 
London. 
3929. MeTaL BarReEL Construction, L. Crabtree and 


G. W. Hughes, London. 
3930. CHEmicat. Compounps, H. E. Newton.—{The 
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Farbenjabriken vormals Friedrich Bayer and Co., 
Germany ) 

3931. EnveLore Opgner, G. M. Boyes, Reading. 

3932. Fiatrenine Suest Grass, G. F. Chance and 
Chance Brothers and Co, London. 

3933. PreciprtaTion of Merats, F. W. Scott, jun., 


on. 

3934. Optarsment of Precious Merats, J. Mactear, 
London. 

3935. Conners of PasTsBoaRD Boxes, H. 
London. 

$936. ADJUSTABLE Bopy G. W. Hutt, 
London. 

3937. Stwwe Rous, J. Eagles, London. 

3938. Stuices for Waterways, J. B. Hunter, London. 

3939. Propucine FricTionat Resistance, E. Mottura, 
London. 

3940. Kitcnen Ranoes, H. M. Kennard and M. Buch- 
anan, Londoa. 

3941. Frreptace Fittines, H. M. Kennard and D. 
Campbell, London. 

3942. Rivettinc THIN PLaTEs, 


Inman, 


VEHICLES, 


H. J. Worssam, 


London. 

3943. Swmamine and Lirs-savine Devices, H. Heckler, 
London. 

£944. VELocrPEDE, Valére et Cie , London. 

3945. AtTacHinc PuLLeys to SHarrinc, W. Mussel- 
white and H. Simpkins, Bournemouth. 

3946. Roor Coverina, P. Kuhn, Cologne 

3947. Rar.way SicNaLiine Apparatus, A. H. Boulton, 
London. 

3948. Bicyciss, J. Gillingham, London. 

3949. Drivine Gear of VeLociPpEpEs, J. Bonicard, 
London. 

3950. DistRisuTING GRavEL on Roapways, J. Bates, 


mdon. 

3951. Surps’ Huis, H. H. Lake. —(4. Christensen, 
Denmark.) 

3952. AuToMaTic RecorDInG Apparatus, A. Gajardo, 


ndon. 
3953. GrinpInc Grain, R. Danvin and R. Gibory, 


mdon. 

3954. TELEPHONE Systems, 8. Berditschewsky and M. 
Freudenberg, London. 

3955. BrusHes, R. H. Goodman, London. 

3956. PuRIFYING and AcEING Branpigs, F. Calmant, 
London. 

3957. Pistots and other SmaLi-arMs, G. V. Fosbery, 
London. 

3958. VELOCIPEDE Driving MecuHanism, C. G. Beauvais, 
London. 

3959. DesuLpHuRisinG Castincs, H. H. Lake —(P. 
Manhkes and La Societé Anonyme de Metallurgie du 
Cuivre (procédés P. Manhes), France.) 

3960. ALKALINE BicHRoMaTEs, W. A. Barlow.—(F. 
Beltzer, France ) 


25th February, 1895. 


3961. HorszsHogs, G. E. Davies, Bristol. 

3962. Gas Retorts, J. J. Green and W. Oates, Halifax. 

3963. The Striker Topacco Pips Prats, H. W. Stock, 
London. 

3964. AuToMaTiC Raitway Foo SiGNa.xine, J. Gall, 
Bradford 


‘ord. 
3965. Borrom Brackets for Bicycies, G. Luckman, 


irmingham. 

3966. MANUFACTURE of Leap Pipss, R. D. Richards, 
London. 

3967. GrinpLtss Prange Iron, D. McLean, North 
Shields. 


e 

3968. KniTTING Macurine Appuiances, J. T. Vaughan, 
Leicester. 

3969. Corps of Winpow-sBiinps, &c , J. H. Atkinson, 


Leeds. 
8970. Horsz Harness, W. Finter and J. M. Williams, 


London. 

3971. TrLes for Conpurits and Drains, C. T. Young, 
London. 

3972. Door-cLosinc APPLIANCES, R. Hodges and 8. 
Hill, London. 

3973. SotitaireEs, W. Pearce, Birmingham. 

3974. Sprusnine and Twistinc Macurnegs, A. Hitchon, 
Accrington. 

3975. Hoss Reexs, J. H. and H. Stone, Birmingham. 

3976. GARDEN SPRINKLERS, J. H. and H. Stone, bir- 
mingham. 

3977. CurLery, E. Warner, Sheffield. 

3978. SHozs for Horses, W. Rouse and H. Swain, 


le. 
3979. Pumps, A. Shiels, Glasgow. 
3980. BaRRELs for WiscHes, R. Welford and P. 
Mitchinson, Sunderland. 
8981. Srzam Pipe Hot-waTer System, J. Scott, 
mdon. 
3982. FLUID-PRESSURE VALVES, J. Menzies, R. Roger- 
son, and J. Menzies, jun., Glasgow. 
3983. Domestic Hot-waTeR Apparatus, 8S. M. Yeates, 
Dublin. 
3984. AXLE-BOxEs, T. Murphy, Clonmel. 
3985. ProtograpHic Cameras, A. C. and A. A. Smith, 
London. ‘ 
3986. Szcurninc Broom Hann ss, G. W. Shuttleworth, 
Coventry. 
3987. Ramtway S1enazs, G. C. Purvis, Edinburgh. 
3988. Cuurn, M. and J. C. Lloyd, Chester. 
3989. CLosinc CARRIAGE Doors, T. W. May, Syston, 
near Leicester. 
3990. Titzs, A. Roberts, Stoke-on-Trent. 
3991. Puate Stanp for Frre-Piaces, L. E. Woods, T. 
B. Davis, and A. Mawson, Bi g " 
3992. Derrick Topmast, M. Johnson and W. H. 
Withell, Sunderland. 
3993. Gear for GREENHOUSE VENTILATORS, J. Quertier, 
Bournemouth. 
3994, BicycLE StanD and Lock, H. W. Woodward, 
London. 
3995. MatcH-Box, F. Maudsley, Accrington. 
3996. Pen, R. Shapley, Chipping Sodbury. 
= cae for FootsaLt Grounps, J. T. Finney, 
eds, 
3998. Gun Lock Mecuanism, W. Baker, Birmingham. 
3999. BorLer Fornaces, H. Cotton, Manchester. 
400. Worp-countiInc TyPEWRITERS, T. M. Thomas, 
Neath. 
4001. Box, J. A. Johnston, London. 
4002. Meruop of ‘‘ Locxine-urp” Typz, C. Hassam, 
London. 
4003. Curtinc GELATINE ARTICLEs, M. Klett and R. 
Speidel, London. 
4004. ExtractinG Merats from their Orgs, J. Mactear, 
London. 
. BREECH - LOADING FirRE- arms, E. Harrison, 
London. 
4006. PoorocRaPH FRAME ConsTRUCTION, H. 8. Fearon, 
London. 


cott, London. 

4008. Door Key, W. A. Roc, London. 

4009. Smoke Cubes and VentiLators, J. H. Wilson, 
London. 

4010. Boor Lace Fastener, T. O. and T. Hutchinson, 


ndon. 

4011. Printinc Macuine Forpinc Mecuanism, R. C. 

nd, London. 

4012 Fountarn Pennotpers, A. C. Watts.—(Mabie, 
Todd, and Bard, United States.) 

4013. Can Openers, B. J. B. Mills.—(J. @. Rollins, United 
Stutes ) 

4014, New Fasaic, E. Broom, London. 

4015. Metat Heatine Furnaces, T. R. Sudford and 8. 
R. and R. Davies, London. 

4016. Hat Pixs, G. Mitchell, jun., London. 

4017. ScyrHes, E. Kohtz and J. Schulz, Londcn. 

4018. CoLovrinc Matters, C. D. Abel.—(The Actien 
Gesellschast fiir Anilin Fabrikation, Germany.) 

4019. ELEcTRIC APPARATUS, ardley- Wilmot, 
W. T. W. Thackeray, 8. Hoare, and K. R. Macken- 
zie, London. 

4020. JeT SprEADER, W. Hanlon, London. 

4021. Screw-pown Taps for Vatves, W. Perry, 
London. 

4022, GalTers, P. Frankenburg, London. 


4023. Hot-waTrer Apparatus, R. 8. Moseley and H. F. 
Spenser, London. 

4024. Fastenine Ropgs into Yoxes of Ruppgrs, &c., 
J. Pembery, Kingston-on-T es. 

ag = a lor AERIAL NaviaaTIon, L. Martin, 


mdon. 
4026. Toots Bausues, F. Ballard, London. 
4027. Paorectine Iron, H. E. Newton.—(7he Farben- 
Jabriken vormals Friedrich Bayer and Co , Germany ) 
4028. Cire and Twitcn for Horsgs, W. T. Holloway 


ndon. 

4029. oe Pressss, A. J. Boult.—((. F. Josz, Bel- 
gium 

4030. Wert Rios, J. Diiog, London. 

4031. Seat Locks, J. A. Upshur, London. 

40382. CoLLapsIBLE Lirspoat, A. J. Boult.—(F. A. 
Broughton, Australia.) 

4033. ‘[YPEWRITING MacHings, W. P. Thompson.— 
(The Duplex Typewriter Company, United States ) 

4034. TRaNsMITTING Power, H. H. L. Fletcher and A. 
Hallworth, Manchester. 

4035. StrpE Vatves, -'. W. Wood, Liverpool. 

4086. Srockines, J. Bennor, Liverpool. 

4037. Matrices for Srerrotypss, C. Méray-Horvath, 
Liverpool. 

4038. TgLEGRarHic Apparatus, J. B. Irvine and G. 
Foulkes, Liverpool 

4039. Mgtatyic Packines for Pistons, W. Lawrie, 
Liverpool 

= Pocket Case for CiearetTes, R. H. Fancourt, 


ndon. 

4041. ArracuinG Tikes t> Rims of WHEELS, H. Price, 
London. 

4042. Revers)BLE HyprocakboN Generators, &. G. 
Devoe, London. 

4043. Woot WasHine Macuines, M. Musgreave and 
J. H. Lorimer, London. 

4044. TRawina Nets, G. Martens, London. 

4045. INCANDESCENT Lamps, L. Friendliinder and T. 
Miiller, London. 

4046. ATTACHMENT of ARTIFICIAL TeETH, H. Fivk- 
beiner, London. 

4047. Tue Niprercrack, H. Searle and G. Lockyer, 
Bradford. 

4048. Sotmp Structures, G. 
tenberg, London. 

4049. CANDLEsTICKs, R. H. Wilmshurst, London. 

4050. Beuxs, P. Schilling, London. 

4051. Brake for RatLway VEHICLES, A. 
London. 

4052. Heatmnc Rartway CarriaGes, J. E. Howard and 
J. C. Taite, London. 

4053, Sarety Vatvgs, F, G. Houghton, London. 

4054. CotLapsiBLE Doi, Picturr, &c., A. W. Dean, 
London. 

455. Lace Hook, G. Klotz, London. 

4056. SHowinc the Numpers of Cycigs, C. F. Hacye, 


von Breymann-Schwer- 


Spencer, 


ndon. 
4057. Cottarn Fasteners or Stups, J. D. Jores, 


mdon. 
4058. Lapres’ Dress Svuspenper, J. D. Jones, 
London. 
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4059. Leap and other Pipss, 8. H. and M. J. Adams, 
York 


4060. Gas Economrser, A. and J. M. Walker and W. J. 
Buscomb, Bristcl. 

4061. Hanp Drituine Macuines, J. E. Ress, Man- 
chester. 

4062. PRopELLING WHEELED VeHiciEs, A. Abraham- 
son, Woolwich. 

4068. Apetyinc Brake Power, B. R. Leppard, Wed- 
nesbury. 

4064. ApJustinc Drivinc Cuains, W. P. W. Weath- 
erill, Manchester. 

4065. Tramways, 8. Z. de Ferranti, London. 

4066. Automatic Expansion Gear, J. Sikes, Water 
Stratford. 

4067. VenTILaTOR, W. J. Fox, Marple. 

4068. Drivine Gear, A. Shirlaw, Birmingham. 

4069. Fiour, 8. Matheus, Manchester. 

4070. Matcu-Boxes, F. J. Commin, Exeter. 

4071. FLAME-CONTROLLING Device, W. M. Harrison, 
London. 

4072. CycLe and s:milar Lamps, H. Lucas, London. 

4073. Carriace Lamps, W. and W. Howes and BH. 
Rogers, London. 

4074. Fuses for ProvectiLes, H. V. Keeson, London. 

4075. Saip Matrress, W. D. Charlton and T. Clark, 
North Shields. 

4076. Propacator, G. A. Bishop, Wolverhampton, 

4077. Bopxus, F. T. Savage, London. 

4078. Bout, A. O. Rogers, London. 

4079. Stzam Traps, T. A. Ashton and G. Temple, 
Sheffield. 

4080. Hinoxs, J. A. Adey, Sheffield. 

4081. Botton Fasteners, J. Lightwood, Handsworth. 

4082. Canvas, &c., T. H. K., E. T., and A. E. Lees, 
Halifax. 

4083. PyeumaTic WHEELS, J. Bingham, London. 

4084. Taps for Drawine-orr Liquips, P. C. Jones, 
Guildford. 

4085. IncaNDESCENT Exvectric Lamp, W. W. Martin, 
Kidderminster. 

4086. Drivine Cuarns, E. Prusicre, Manchester. 

4087. Dampinc Paper, ApuEsive Stamps, &c., J. Nash, 
Manchester. 

4088 Cover for the Brspinas of Booxs, E. W. Hans- 
comb, London. 

4089. Currinc Macuing, W. D. Ford, Motherwell. 

4090. Paintine Macuines, E. Jardine and A. Allen, 
Nottingham. 

4091. Putrinc-on Prevmatic Tires, 8. M. Thompson, 
Glasgow. 

4092. Doustine Macuiyes, A. Hitchon, Accrington. 

4093. Siegut Freep Lupricators, A. D. Ottewell, 


erby. 

4094. Srgam Boirer Furnaces, E. R. R. Hoyt, 
London. 
4095. Ree. 
London. 
4096. Cycizs, J. Johnson, Birmingham. 

4097. Door Formiture, E. T. Owens, Birming- 


Oven Mecuanism, W. W. Higgins, 


ham. 

4098. Beer Pipe CLeaners, F. and E. Krentz, and M. 
C. Silsbee, London 

4099. Time Locks for Monty Drawers, J. Totten, 
London. 

4100. Mixtxc Precipitants with Sewacog, J. Berry, 
Manchester. 

4101. Apparatus for Giazinc Winpows, H. Jenss, 
Manchester. 
2. Om Lamps and Stoves, E. F. Hulse, Man- 
chester. 

4103, Loom Sautties, W. Lcrd, Manchester. 

4104. Fastrnina Doors from the Insipg, J. Whitfield, 


Northumberland. 
4105. Trousers, M. Goltelt and M. Friedmann, 


ndon, 

4106. Dynamo Etectric Gengrators, A. E. Lones, 
Tipton. 

4107. Envetore Foipine Macuine, J. M. Tate, 
London. 

4108. BLEacHING Papzr Pucp, J. Tait, Glasgow. 

4109. Winpows, C. A. Devenish, Liverpool. 

4110. Non-gxPLosive KitcHEN Borer, J. Carter and 
Son, Maryport. 

4111. Insucators, G. F. Chutter, Birmingham. 

4112. Cigars, M. B. G. Sinnette, Glasgow. 

4113. RecrprocaTina Enaines, H. and A. W. Barnett, 
Stockport. 

= oe Rattway Carriages, H. R. Haigh, 

erby. 

4115. Macuings for Scorinc CARDBOARD, J. E. Thorn- 
ton, Altrincham. 

4116. Gas and O11 Eneotnes, J. P. and H. G. Binns, 

Manchester. 

4117. UmBre.ta Houper, J. W. Moore, F. W. Raw- 

stron, and J. A. Rigg, Bradford. 





4118. Szat and Foorsoarp for Doo-carts, R. Ham- 
mond, borough. 





4119, Exectric Contact Srrips, C. Méray-Horvath, 
Manchester. 

4120, ELecrric Heaters, J. E. Meek, Glasgow. 

4121. Fiexiste Movutps for Canpixs, W. 4. Coleman, 


Ww. 

4122, Moutpine Piastic Mareriaus, D. W. Nightin- 
gale and H. H. Perkes, London. 

4123. Boots and Sxogs, D. W. Nightingale and H. H. 
Perkes, London. 

4124. Cycies, H. L. Rose, London. 

4125. Man Power Macuing, T. Macdonald, London. 

4126. Pencit-casEs, G. H. James, London. 

4127. Spout Cuir3 and Spout Brackets, A. Aston, 
London. 

4128. SsL¥r-conTAINED WzIGHBRIDGES, C. ©. Miller, 
London. 

4129, INcanDEscenT Gas Mant igs, J. Moeller, London. 

4130. Puncnine or Stampina Matar, F. Nevoigt, 
London, 

4131. Press, J. Ward, Southminster. 

4182. Castors, J. A. Crane and 8. I. Whitfield, Bir- 


ming’ . 
4133. Sarety Domestic Hor-waTer System, P. Haden, 


mdon. 

4134. Canpinc Macninery, W. P. Thompson. —(&. 
Delette, France ) 

4135. Borters, M. Gehre, Liverpool. 

4136. Wupa, G. Brendon, London. 

4137, Temporaky ScaFFo.p1nNG, A. E. Jones, Liverpool. 

4138. Boors and SxHogs, C. Brown and E. Verity, 


mdon. 
4139. WueeLtep Sorarers, D. Young.—(F. C. Austin, 
Onited States ) 
4140. IRonina Suirts, D. Young. —(H. La Cusse, 
United States.) 
4141. Game, D. Young.--(4. L. Swainson, India.) 
4142, Joints for Pipzs and Conpuvirs, J. 8. Williams, 


mdon. 

4148. Mernop of Markine CutTiery, 0. L. Burdett, 
London. 

4144, Batt Bearinos, G. W. Pomroy, London. 

4145. Mintature CarTriposs to be Usgepin Ririzs, T. 
Andrews, London. 

4146, Cycixs, P. C. Machet, London. 

4147. Reautators for Arr Compressors, J. Clayton, 
London. 

4148. Surrt Couiars, G. 8. Elliott, London. 

4149. Comprine Macurines, J. O. Walker and T. W. 
Harding, Bradford. 

4150. Apvertisine Devices, F. A. Miller, London. 

4151. ATTACHMENT and SusPeNDERs for Picturss, F. 
Hughes, London. 

4152. Air-TIicHT Tin for Packinc Mustarp, J. L. 
Harrison, London. 

4153, InsucatiInc EcecrricaL Conpucrors, J. Y. 
Johnson.—(L. W. Downes, United States.) 

4154, ELEcTRO-pEposiTion, The Cowper-Coles Galvan- 
ising Syndicate and 8, O. Cowper-Voles, London. 

4155. Spsep ALTERING MecHanisw, J. and H. 

ren, London. 
4156. SeparaTinc Mineras, A. F. and A. G. Beyer, 
on. 

4157. Om-cans, H. H. Lake.—(F. B. Smith, United 
States.) 

4158. Steam Generators, H. McPhail, London. 

4159. Evevators, H. H. Lake. —(J. C. Kailey, United 
States.) 

4160. ELectric Transrormers, H. H. Lake.—(Thomsov 
Electric Welding Company, United States.) 

4161. Faucet Bunos, D. Beebe, London. 

4162. Apparatos for Vigwine Picrurgs, W. McDer- 
mott, London. 

4163. Too.-Hotpinc Cuucks, J. Marchant.—(J. £. 
Marchant, United States ) 

4164. Spanners or Wrencues, 8. J. Jenkins, London. 

4165. Copy Books, R. Gill, London. 

4166. Mixing and Kneapine Macurnes, P. Pfieiderer, 


London. 

4167. Pozzux, E. E. Appleton.—(A. B. Paulson, United 
States ) 

4168. Firre-arms, A. Argles, London. 

4169. BicycLe SHoutper Braces, E. C. de los Olivos, 
London. 

4170. Trouser Cur, H. Hole, London. 

4171. Fasteners for Sasues and Doors, W. Metcalfe, 


on. 
4172. Support for Horses’ Nosespics, A. Waldock, 


mdon. 

4173. Lerrer Scaces and Weicuts, A. M. Reynolds, 
mdon. 

4174. Braces, H. F. Gres, London. 

4175. ManuracTURE of Doors, P. 8. King, London. 

4176. Sappie Bar, H. B. Crozier, London. 

4177. PortaBLte Pomp for InFiation, J. Rotherham, 


London. 

4178. Rounpasovuts, M. L. Goldberg, London. 

4179. Apparatus for Cootine Liquips, T. Ledward, 
London. 

4180. ELevator and OVERHEAD Conveyor, O. Snowden, 
London. 
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4181. Reapinc and Harvestinc Macuines, J. C. 
Moore, London. 

4182. ExecrricaL Furnaces, D. Urquhart and F. 
Wynne, London. 2 

4183. Pneumatic Tires and Vatvess, T. Bell, Not- 


tin; e 
0h. Are - Brrnactine Ventitator, E. W. Barker, 


mdon. 

4185. ConverRTIBLt Basinetre, &., H. W. Bean, 
Leicester. : ‘ 

4186. PreciprtaTion Tanks, J. 8, Pickering, Nuneaton. 

4187. Fastener for Gioves, &c., F. Lowther, Folke- 
stone. 

4188. Steam Governor for Borers, D. McGrath and 
Son, Dublin. 

4189. Boor Protector, W. J. Fox, Cheshire. 

4190. CARRIAGE Axis and AXLE Busnes, J. Grice, 
Birmingham. 

4191. VeLocipEepes, W. H. Halliwell and M. W. Swain- 
ston, Leicester. 

4192. APPLIANCE for EXTINGUISHING CaNDLEs, G. 
Adams, R. Williams, and T. Thomas, Bristol. 

4198. Securine Fixinc Wires of WHEEL Trees, A. 
Macdonald, Glasgow. 

4194. Supstance for Cure of TootHacue, F. Moore, 


ingham. 
4195. SELF-RAISING FLours and Meats, E. B. Mitchell, 
Bristol. 
4196. CasH, &c, Carriers, J. McFarlane and H. 
Watson, Glasgow. 2 
4197. Kircuen Sorters, W. Rockliffe, Newcastle-on- 


e. 

4198. Parr Fire, W. Rockliffe. Newcastle-on-Tyne. 

4199. HavtacE Cup, J. W. Smallman, Nuneaton, 

4200. Frames for Bicycies, J. Sheldon, London. 

4201. Prorectine Cases for WatcHes, A. Wacker, 
Halifax. 

4202. Covurtines for Corps or Barts, E. Apperly, 
Gloucestershire. 

4203, Warpers’ Beams, J. Mills, Manchester. 

4204. TorPEDO INTERCEPTOR, E. Wall and J. Sampson, 
Manchester. 

4205. HorstsHoz, H. Phillips, Ipswich. 

4206, Beam Compasses, R. McLachlan and W. Abbey, 
Stockton-on-Tees. 

4207. PREVENTING ExPLosion of Domestic BoILERs, 
C. J. Bullock, Manchester. : 

4208. CHILDREN’s Mait-carts, J. Ashwell, Bir- 


4209, OBraINnIne Patrerns for GARMENTS, E. Hughes, 
Birmingham. 

4210. Corr Hotper and ApvustER, F. Carter, Brighton. 

4211. Pumps for Raisinc Water, W. Ainsworth, 
Eccles, near Manchester. 

4212. Stezve and Curr Protector, P. A. Jopp, 


lasgow. 
4213, Winp Engines, J. Honeyman, Glasgow. 
4214, Taste Purr Batt, C. ht, London. 
4215. ELecrriciry Mergers, H. Herberts, London. 
4216. Setrine orr ANGLEs, C. H. Scott, 0. H. Harvey, 
and B. Scott, London. 





———————— 

48. Proerion Gaanranea fox pacha. 
Pe yg Rng om TaBLtts, & pies. 
London. » Sey J. Challis, 
os omen Bossins, 8. Webster and A. Scholes, 
aS. Seams with Surrace Warer, W. H. Sladdin, 
“=. —_ Soap, D. W. Nightingale and H. H. Perkes, 


mdon. 
= _—- pe J. Evomanls, London. 
. Screw Jacks, H. W. Y r 
London. ae S Young, 
4225. ApveRtisinG for Soap, A. P. B 
4226. A Rorary Currer or mons Fy oo 
London. : 
- RvpBeR CaRRiaGe, &c., Tings, R, Jones, 
4228, Lea Measurine Devices, 0. E. Todd, Lor d 
4229. CLosing UMBRELLAS and § FE 
Easton, London. Wieden. 
4230. Bicyc.e Forks, H. Brown, London, 


8, 





SELECTED AMERICAN PATENTS, 


From the United States Patent Office Official Gazette, 


529,130. Process or Osrarnine Cutorine, 
Northwich, England.—Filed July 6th, 1893, 

Claim.—(1) The process of obtaining chlorine from 
ammonium chloride which consists in heating to 350 
deg. Centigrade balls or pills or fragments of oxide 
capable of decomposing the said ammonium chlo; ide 
and of absorbing chlorine in place of oxygen, vapour. 
ising the ammonium chloride in molten zinc chloride 
protected from contamination with foreign matter by 
antimony, passing the ammonium chloride vapour 
through said balls, pills or fragments previously cleared 
of air and raised to about 350 deg. Uentigrade by the 
passage of hot inert gases, till the power of said ‘balis 
or fragments to take up chlorine is sufficiently spent 

liecting the ia given off, then raising and 
regulating the heat of the pills by passing through 


L, Mond, 








them hot inert gas and saving what ammonia and 
afterward hydrochloric acid are given off, then passing 
dry hot air through and thus liberating the chlorine 
previously absorbed, utilising the chlorine 80 
obtained by passing it into bleaching powder cham- 
bers or otherwise, and when the gases become too 
weak for this process utilising them in a previous step 
of the process, then again lowering the temperature 
of the pills by passing through cold air or cold inert 
gas, and when the requisite temperature has arrived, 
recommencing the cycle of operations by passing the 
ammonium chloride vapour through, substantially as 
described. (2) The improvement in the process of 
obtaining chlorine which consists in charging a suit- 
able mineral absorbent with chloride, of ammonium 
vapour, and then exposing the charged absorbent tu 
air, heated to, say, 900 deg. to 1000 deg. Centigrade 
whereby the formation of the chlorine is effected with- 
out the use of external heat. 


629,215. MetHop or SweatHinc’ EL EcTRICAL 
vonpuctors, J. Tatham, Philadelphia, Pa.—Filel 
January 2nd, 1894. 

Claim.—(1) The mode herein-described of effecting 
the sheathing of an electrical conductor or conductor 
casing in a lead pipe press, said mode consisting in 
providing the cylinder of the press with a charge 
consisting of two or more solid segmental slugs of 
lead, and then imparting pressure to these solid slugs 
so as to drive the lead through the die and around the 


conductor or cating, and simultaneously join the seg- 
ments together, substantially as specified. (2) The moae 
herein descri!x 1 of sheathing an electrical conductor 
or conductor casing in a lead pipe press, said mcde 
consisting in filling the lower portion of the cylincer 
with lead, inserting on the top of this mass a charge 
consisting of two or more solid segmental slugs ot 
lead, imparting pressure to the charge so as to force 
the lead through the die and around the conductor, 
and limiting the extent of each discharge so as to cun- 
tipually maintain a mass of lead in the bottom of the 
cylinder, substantially as specified. 
529,216, Conpuit ron Evectric Conpuctors, J. Tut- 
ham, Philadelphia, Pa.—Filed, March 17th, 1894. 
Claim.—(1) ‘Lhe mode herein-described of making a 
flexible conduit for electric conductors, said mcde 
consisting in first making a tube of lead or other 
ductile metal, then applying an insulating covering 
thereto, and then forming an outer tube ofleador other 


ductile metal around said insulating covering substan- 
tially as specified. (2) The within-described conduit 
for electric conductors, the same consisting of inner 
and outer tubes of lead or other ductile metal, and an 
interposed tube of insulating material rigidly confined 
between said inner and cuter tubes, substantially as 
specified. 








Errss Cocoa.—GRATEFUL AND Comrortina.—'' B 
a thorough knowledge of the natural laws whic 

overn the operations of digestion and nutrition, and 
5 a careful application of the fine og meee of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors _bills.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled, 
“James Errs anp Co, Homeopathic Chemists, 
London.” 
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from accident has perhaps been the cause of their selec- 
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RAILROADING IN AMERICA. 


By an ENGLISH RAILWay ENGINEER, 


SIGNALLING, PERMANENT WAY, &c. 


Tux systems of signalling employed in the States are 
exceedingly numerous, ranging from the primitive hand 
flags to automatic interlocking by electric power. The 
majority of the trains are run upon what are known as 
«time intervals,” under the control of train despatchers, 
and upon lines so worked fixed signals are used only at 
‘unctions, &c. Each despatcher manipulates the working 
of trains over his section by pap cx h, his instructions 
being handed to the conductors in up. icate at the various 
telegraph stations at which the train stops; the second 
copy is for the engineer—ie., driver. A train having 

assed @ signal station, the man in charge of the latter 
exhibits either a red flag or light for a period of five 
minutes, or on busy sections three minutes, and a green 
flag or light for a similar period afterwards, the intervals 
being regulated by an hour-glass. This system, so long 
as all goes well and no errors are committed, is satisfac- 
tory enovgh on long stretches of road through unsettled 
country, and permits a fairly rapid despatch of trains on 
a single line at a comparatively slight expense. On the 
trunk lines, however, block systems are being rapidly 
adopted, and, as each road appears to have a method of 
its own, it will be gathered that the systems are numerous. 
For fixed signals, discs, targets, and semaphores are all 
in use; but the latter will probably become general in 
spite of their drawback in becoming clogged with snow 
during heavy storms. In the matter of semaphores, 
contrary to the custom in this country, the arms are 
usually placed on the right-hand side of the post, the 
face of the arm being painted red and the back yellow. 
By night a red light signifies ‘‘ Danger” and white 
All right,” while green denotes ‘‘Caution,” although this 
colour is now being used on block signals to indicate 
“ Line clear.” 

In country districts the signals are worked by manual 
effort, but in cities, and at large depéts and junctions 
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electric and electro-pneumatic signals are in use. In the 
latter system an air-compressing pump supplies com- 
pressed air to the mains laid along the track, and from 
these mains branch pipes conduct the air to each switch 
and signal, those distant from the central station being 
provided with reservoirs to ensure rapid working. Each 
signal post has a small cylinder with piston, &c., for 
working the arm or throwing the switch, valves actuated 
by electric current admitting or releasing the compressed 
air to or from the cylinder, the said valve being con- 
trolled from a Paar tower. The interior of this tower 
is on of notice. Seated in an easy chair the operator 
has the levers or contacts arranged systematically on a 
table in front of him, and facing him, arranged vertically, 
is a large model or plan of the yard or junction he controls, 
with miniature signals and switches, repeating the actual 
movements he directs with his contacts. These contacts 
can be so interlocked that, for example, the setting over 
of but one handle will lower all the signals and open all 
the switches necessary to pass a train through a compli- 
cated junction. The train, as it passes, automatically 
flashes each signal to ‘‘ Danger ” by depressing a treadle 
alongside the track, and it is the duty of the operator to 
lock them in that position until he wishes to pass another 
train. At the Stewart Avenue crossing in Chicago, which 
is said to be one of the most complex in the United 
States, eighty-four signals, thirty-seven single’ and 
twenty-two double switches, with twenty-two movable 
points, are worked from one tower with forty-eight con- 
tacts. It is estimated that the English system of inter- 
locking hand levers would require over 240 separate levers 
to cover the same operations. At this junction the signals 
are illuminated at night by 16-candle power electric 
lamps. At Buffalo a crossing of two main tracks has 
signals controlled entirely by compressed air, no electri- 
city being employed. Only one valve is used, the placing 
of which in a certain position clears either track. Air 
at 10 1b. pressure is employed for the motive fluid. At 
other points purely electric signals are seen. On the 
Illinois Central the Hall signals are in use on the section 
entering Chicago. This line employs discs working in 
glass frames in preference to the semaphore—see Figs. 
1,2, 3, and 4, Long galleries stretch across the tracks 
in the city tocarry them. The red discs are smaller than 
the opening in the frame, and show a white rim which 
renders them more distinct at a distance. For a distant 
signal the red disc is replaced by a green one having a 
white cross on it. The discs hardly appear so distinct as 
semaphores, but the fact that they are more protected 





tion. By night these signals are provided with a lamp 
having itslight reflected through two lenses—red and green. 
If the green is covered and only red shows then “ Stop ” 
is indicated ; but if both are visible ‘‘ Caution ” is implied. 
If the green disc only is uncovered “ Clear” is denoted. 
With semaphores, to make the indication by day and 
night similar, a form of illuminated arm is in use on a few 
roads, a lamp being provided, the light from which is 
reflected along the arm by means of a corrugated reflector. 
With these signals the arm always appears red, and it is 
the position only which gives the indication to the driver. 
One arm often controls a number of roads, and to signify 


“Clear” to any one track a disc is exhibited with a 
number painted on it at the same time as the arm is 
lowered. 

One of the novelties of the Intramural Railway in the 
Chicago Exhibition grounds was the automatic system 
of signalling adopted, which, in addition to showing a 
fixed signal, had an arrangement of treadle for striking a 
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nies 


Tricolour lamps, as used here, appear to be very little 
known, the hand signals for shunting, &c., being given by 
various movements of the white light. These movements 
are as follows :—A lamp swung across the track indicates 
“‘ Stop;” while if it is raised and lowered vertically, ‘‘ Go 
ek ” is implied. As a means of indicating the iodine 
tion of a train, the locomotive carries one or more flags, 
which to a casual observer invariably appear black, but 
are really intended to be white or green. The last car, 
too, is denoted by a green flag on either side. Similar 
coloured lights are employed by night. 

To protect a train aan making extra stops or delayed 
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SHOWING ELECTRO-MAGNETIC OPERATING DEVICE 


by accident, detonators or fusees are used. The fusee is 
a kind of squib attached to a stick, and after being stuck 
in the ballast and lighted, will burn for a definite time. 
On the New York elevated railway coloured discs on the 
roof of the engine-cab denote the destination of the train, 
a notice being exhibited at each station informing the 
passengers of colours employed to denote the various 
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suitable projection on the motor car if the engineer 
passed a signal at ‘‘ Danger,” so shutting off the power, and 
simultaneously applying the air brakes. At the railroad 
terminus in the Exhibition grounds the interlocking 
switches and signals were operated by steam power, 
100 Ib. pressure being used. In the signal box, on each 





{6 Rough Sloe 2. 


er 
ar oi 
— 


" 
THE Engveer® 


Figs. 6 and 7— PENNSYLVANIA LAP SIDINGS FOR SINGLE AND DOUBLE ROADS 


routes. The signals here are actuated automatically, the 
trains clearing themselves after each station. In the 
States the locomotive whistle enters largely into the sig- 
nalling arrangements, the bell being used for starting and 
as a warning in streets. It is also the custom for trains 
to use the right-hand rail, and pass on the left on the 
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lever, a rod was connected which formed the piston-rod 
for three cylinders arranged tandem fashion. The steam 
for moving the rod was admitted to the middle cylinder, 
the other two containing water. These were in com- 
munication with two similar cylinders at the signal or 
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Fig. 9 | 
operating cylinder caused a corresponding displacement | 
of water in the hydraulic cylinders, and through the ccn- 
necting-pipe lines to those at the switch. The connection 
for this latter was made on the piston-rod between the | 
cylinders. 

Hand lamps used by the trainmen are of globular form, 








with a large loop for the operator to pass his arm through. 
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switch by means of pipes, so that any movement of the | 
| approach to a bridge or tunnel, a number of ropes are 
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Fig. 8-SECTION OF NEW YORK CENTRAL ROAD-BED 


majority of roads, as shown in Fig. 5. This illustration 
represents a train on the New York, New Haven, and 
Hartfo-d Railroad, passing over a level crossing. Your 
readers will not fail to observe the dense volume of smoke 
emitted by the locomotive. To warn the brakesmen who 
may be engaged on the roofs of freight-cars of their 


suspended from overhead beams placed a short distance 


| ahead of these structures, so that the ends of the ropes 
| will strike the men, and so warn them of impending 
| danger. 


On the Pennsylvania the “lap sidings” deserve men- 


| tion. To facilitate the starting of, say, two opposing 
| trains which bave been shunted to allow a fast train to 
| pass, the arrangement shown in Fig. 6 has been devised. 


The double lines are arranged as shown in Fig. 7. This 


| allows for two trains being “‘ side tracked,” both going in 


one direction if necessary. In shunting operations 


| pushing the vehicles by means of a pole is often resorted 
| to, the freight cars being provided with sockets at the 


corners for the reception of one end of this pole. During 
the “poling” operation the engine runs on a parallel 


| track, and the shunter runs along holdjng the pole 


between the engine and car—whole trains being mar- 
shalled in this manner. Another proceeding in dealing 
with trains at the Grand Central Depét, New York, 
strikes an English observer as risky. Here one may see 
the trains, as they enter the station, slipped from the 
engines which deviate into a side track and the cars run 
up the platform alone. The handling of passengers’ 
baggage has been repeatedly described in this country, 
and I will only remark on what appeared to me the 
extreme convenience and simplicity of the system. 
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A NEW YORK, NEW HAVEN, AND HARTFORD TRAIN PASSING A LEVEL CROSSING 











Tickets, of course, are examined and collected en route, 
each passenger being marked by the conductor with 
a coloured 


fare being a uniform 5 cents, the ticket immediately after 
being purchased is dropped by the passenger into a glass 
box containing a ‘chopper’ for cancelling by the 
collector. The permanent way may be described as 
chiefly poor, whilst that of Western and Southern roads 
is decidedly bad; but here it must be remembered 
American rolling stock is built to suit the track, conse- 
quently the running of the cars is usually fairly smooth, 
even if they are traversing an indifferent road. The rails 
are invariably of either “bridge” or 1 section spiked to 
the sleepers, no chairs being used. The switches, of the 
shifting rail pattern, can hardly be considered as perfect 
as ours, but they have the advantage of not being easily 
blocked with snow and ice. The tracks of the Eastern 
roads, and particularly that of the Pennsylvania Railroad, 
must be exempted from the above criticisms. Laid with 
100 lb. steel rails in 60ft. lengths, and ballasted with broken 
stone in a superior and uniform manner, this track leaves 
little to be desired. Fig. 8 represents a section of the road 
bed of the New York Central Railroad. On the Penn- 
sylvania road a novel apparatus for unloading rails from 
cars is in use. 
hooked over the side of the car to be unloaded. These 


slip of card in the hat band after his | 
ticket has been collected. On the elevated railways, the | 


Three brackets of different lengths are | 
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300ft. and length of 600ft. The roof covers sixteen tracks. 
Another fine station in that city is the Philadelphia 
and Reading’s Market-street Terminus. The external 
appearance of this is very magnificent. The roof has a 
| span of 259ft. and is 506ft. long. The Pennsylvania 
Railroad again has a large depédt in Jersey City, with a 
span of 252ft. and a length of 652ft. The Grand Central 
| depot, New York, is claimed as the largest, with nineteen 
| passenger tracks, twelve for outgoing and seven for in- 
coming trains. About 300 trains arrive and depart from 
this station per day. The art of ferrying trains across 
rivers, harbours, &c., with the least possible delay, is fairly 
well illustrated on several American railroads. At Balti- 
more the Baltimore and Ohio Railroad ferry its trains 
across the harbour, the engine and entire train being run 
on to the boat, which carries four tracks on it, with a 
separate paddle engine on either side. To make the 
rails on the ferry align with those on shore the boat is 
guided in by a wedge-shaped fork made up of loose timbers 
secured by chains to an outstanding pier. The boat 
| running into this guide is brought up exactly opposite 
| the ends of the rails. Hydraulic buffer stops, capable of 
| being raised and lowered, are pla¢ed on each track on the 
| ferry to protect the engine and cars from shock. 
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are of different lengths—as shown in Fig. 9—soas to form | 


anincline, down which the rails glide when lifted over the 
car side, and two of them have rollers. By this means 
rails can be unloaded while the cars are moving. 

Metallic sleepers are evidently but little used, probably 
owing to the low price and abundance of timber. The 
hopper type of car is largely adopted for ballasting. These 
cars are provided with an arrangement for regulating the 
quantity “‘ tipped”’ in one place, and a V-shaped plough 
attached to the underframe of the last car distributes and 


levels the ballast as the train moves along. The height | 


of the plough can be adjusted by screw gear above the 
platform. Another plan is to load the ballast on flat 
platform cars having no sides, and draw a plough along 
the car floors from one end to the other by means of a 
wire rope and winding gear, or attached to the locomo- 
tive. This necessitates throwing the ballast to the 
centre of the track, as of course the plough simply drops 
it off on each side. 

Very little can be said of the country stations, merely 
a wooden shed for both passenger and freight being often 
the only building provided. At large junctions one plat- 
form of wood about the height of the rail level has to do 
duty for both lines, both up and down, and the station 
buildings are, at the best, scanty. In the large cities, 
however, the passenger depéts are immense, one of the 
finest perhaps in the States being the Pennsylvania 
Station, in Broad-street, Philadelphia, with a span o- 


AN increase of two—129 against 127—represents the differ- 
ence in the total number of Private Bills deposited for the 
present, in comparison with the past session, and relating to 
railways, tramways, canals, and the supply of gas and water. 
This same difference may also be expressed as amounting to 
& money increase of rather more than one million sterling, a 
sum which appears somewhat disproportionate to the extra 
demand for legislative sanction. If we divide the total 
number of Bills by the total number of millions required, 
which may be taken as equal to 23°25, the quotient will 
give us about eleven Bills for every two millions. On the 
other hand, judging from the particulars of the Bills relating 


only to railways and canals, a comparatively small increase | 
in the capital asked for seems to go a long way in the matter | 


of additional mileage. In grouping together the Bills of 
last session, but the total number of the new lines has a 
length of 771 miles as compared with 407 miles. The increase 
of capital demanded amounts to something over two and a- 
half millions, which thus provides for an increase of 364 miles. 


£16,825,000, and the 771 miles now before Parliament require 


probably conducing to this apparent discrepancy may be 
found in the fact that 200 miles of new lines are proposed to 





be made in parts of Scotland where the conditions are 
exceedingly favourable to economical construction. 

It may be mentioned that there are no Bills petitionin 
for any new underground railways in the metropolis, an 


existing and new companies, they number 83 against 82 in | 


In other words, the 407 miles of lines in session 1894 cost | 


capital to be raised to the extent of £19,492,000. One reason | 


| 


their absenca is no doubt due to the circumstance that 
several very important Acts have been obtained in receat 
sessions for underground lines in London of considerable 
length. Both the Great Northern and City Railway Com- 
pany and the City and South London have applied for an 
extension of time for completing their works. With reference 
to the latter, the Vestry of Lambeth have presented a peti- 
tion against the company which desires to extend the time 
for carrying its underground electric line from Stockwell to 
Clapham. Four companies—the Derry City and County, 
the London, Walthamstow, and Epping Forest, Kingstown 
and Kingsbridge Junction, and the Metropolitan Outer 
Circle—have made application for authority to abandon the 
whole or part of their authorised railways. The scheme 
contemplated in the Callander and Oban Railway is of 
an exceptional character, to which we have previously 
very briefly alluded. The company proposes to cor- 
struct and work a light railway of a length of forty-five 
miles. Whether this project is to take the form of a light 
railway intended for purposes now generally understood, does 
not appear. It may perhaps be assumed that it will not, 
since it starts in the most expensive manner possible, and 
asks fora total capital by shares and loan of £533,333. So far 
as raising capital is concerned, the Great Northern heads 
the list with £2,666,000; the West Highland comes next 
with £1,489,333, the Highland with £1,200,000, the North 
British with £1,000,000, the Leigh and South Central Lanca- 
shire Railway with £800,000, and the London and South- 
Western and Manchester, Sheffield, and Lincolnshire witb, 
curiously enough, the same amount—excepting a difference 
of £1—which may be written £666,665—6. 

Six tramways, with a total length of eleven miles and & 
capital of £237,054, do not count for very much, although the 
Bill to authorise the London County Council to work those 
within the limits of their own jurisdiction is of importance. 
In the Gas and Water Bills, the chief feature is the 
“ Transfer Bills,” as they are termed, which affect the eight 
existing metropolitan waterworks. With the exception of 
two or three withdrawals, and as many ‘‘no appearances’ 
before the examiners for Standing Orders, the Bills are pretty 
much in statu quo ante, for the campaign has not yet fairly 


| commenced. 








ENGINEERING Society, Kina’s CoLLece, LonpoN.—At a meeting 
held on Friday, March lst, the president in the chair, Mr, Brown 
read a paper on ‘‘ Cable Tramways.” In commencement he dis- 
cussed the advantages of the cable system for heavy gradients, and 
gave as a typical example the Birmingham cable tramway. The 
permanent way was described, with the details of construction and 
methods of fixing the pulleys for carrying the cable. The power- 
ful machinery required, the American system of driving, and the 
automatic tension apparatus for taking up the slack of the cables 
was also described in detail; the different forms of gripping 
apparatus, viz., vice and roller grippers, the former being dealt 
with in detail, The slipper and wheel block brakes were alluded 
to. The paper ended with a few statistics dealing with the cost 
of construction and the economical working as compared with 
other systems. A discussion then followed, and the meeting 

rminated with a vote of thanks to Mr. Brown for his interesting 


paper. 
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HYDE CLARKE. 


Tue engineering world has recently lost a representative 
of which it must always remain proud. Mr. Hyde Clarke was 
prominent, not on account of his connection with engineer- 
ing 
tility. ; D 
in Spain and Portugal during the Wars of Succession, he 
being attached to the Duke of Saldhana during the whole of 
the campaign—and although he never had the advantages of 
a course of engineering training, he made so much use of his 
opportunities that he immediately, on his return to England, 
succeeded in obtaining much civil engineering work, 

Among the many undertakings with which his name is 
associated, perhaps the most noteworthy is the Glasgow and 
South-Western Railway, with the Morecambe Bay Embank- 
ment, on which he acted as engineer in 1836. By his careful 
studying of Eastern questions and schemes, he later earned 
extensive recognition as an authority on these matters, which 
was clearly manifested by the appointments which he 
obtained in this capacity. In 1849 he was employed to 
report on the Indian telegraph system, and later, was an 
honorary agent for the Darjeeling settlement in connection 
with certain schemes for extension of the hill settlements, 
and afterwards became commissioner in England for the 
Ottoman Empire, and also of works for the province of 
Smyrna. But his fame as an engineer has been almost 
exceeded by his fame as a linguist. It is said he was 
familiar with a hundred languages. We are notin a position 
to say whether this is true or not; but it is certain that the 
statement may be accepted in a figurative sense. He was 
also @ prolific writer on a wide field of subjects, and besides 
writing many books, frequently contributed to several journals, 
andin this connection worthily fulfilled the treasurership of the 
Newspaper Press Fund. He was vice-presi- 
dent of both the Anthropological Institute 
and the Royal Historical Society, and was 
the recipient of many foreign Orders. 

Mr. Hyde Clarke was born in London in 
the year 1815. He died on the Ist inst., at 
the age of eighty years, from an attack of 
bronchitis. Of him it may be well wondered 
“how one small head could carry all he 
knew.” 





THE JUBILEE OF EXPRESS 
TRAINS. 

On Monday, March 10th, 1845, the Great 
Western Railway Company began running 
express trains for the first time. This was 
really the beginning of the express service 
of this country, hardly any booked speeds 
of more than thirty or thirty-two miles an 
hour being run before that date, and those 
mostly for comparatively short distances. 
The Great Western had been opened to 
Bristol nearly four years, and the Bristol 
and Exeter since May Ist, 1844, from which 
time the Great Western leased it for five 
years. Both lines were opened in a very 
incomplete state, with many of the stations 
not half finished and hardly any signals up. 
Besides these obstacles to commencing | fast 
running sooner, much of the first-made roll- 
ing stock, both in the locomotive and coach- 
ing departments, was found to be ill-suited 
for its purpose, whilst a large staff of men 
had to be trained to duties absolutely strange 
and novel to them. The newservice, which 
only comprised one train each way per day, 
was worked by 7ft. single engines, having 
inside cylinders varying from 15in. by 18in. to 
i6in. by 20in. outside bearings, and from 700 
to 830 square feet to heating surface. Their 
weight, full, averaged about 20 or 22 tons; 
that of the coaches 7 or 8 tons. Of course, 
the broad gauge accounted for these weights, 
which were considered very great at the 
time. In the annexed Table A is shown 
the running of these trains. 

“Bradshaw ’’ does not give the time of 
departure from Didcot, Bath, or Taunton 





undertakings more than by reason of his general versa- | 
His first engineering work was in a military sphere— | 
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at Camden for detaching the rope by which the train was 
drawn up from Euston and for attaching the engine, the 
speed to Tring was 42°3 miles per hour; not at all bad con- 
sidering there is a twenty-four mile rise of 1 in 330. A 
corresponding up express left Birmingham at 7.20 p.m., but, 
with the same stops, took ten minutes longer. No passengers 
were booked from the intermediate stations ; the trains were 
| first-class only, at the express fare of 30s., or 3:2d. per mile. 
| They were worked by Bury’s four-wheeled single engines, the 
| largest had inside cylinders, 13in. x 18in., driving wheels 
5ft. 6in., and weighed full about 12 tons. 

On the London and South-Western the first expresses of 
1845 started from each end of the line at 12.30 p.m., and 
made the run of 77 miles in two hours, out of which one 
stoppage at Basingstoke has to be deducted, leaving the result 
40 miles an hour. The distance is reckoned from the old 
terminus, at what is now the goods station, in Nine Elms- 
lane, Only first-class passengers were booked, at a guinea 
& piece, or 3'27d. per mile. Six-wheeled single engines with 
outside cylinders from 14}in. to 15in. in diameter, 21in. stroke, 
6ft. Gin. drivers, ran these trains, which a couple of years 
later, when the Great Western was running to Didcot under 
the hour, were accelerated by a quarter of an hour. Such 
trains, however, were not wanted then, only the competition 
between the two gauges brought them about, and after a 
while both lines subsided to more practical speeds. 

The Brighton Company ran no trains in less time than 
one and a-half hours, with a stop at Reigate—now called 
Redhill—a speed of about 35 miles an hour, whilst the South- 
Eastern had nothing faster than 3 hours 35 minutes for the 
88 miles to Dover of its original route by Redhill. The 
Eastern Counties, however, thought it would not be out of | 
the fashion, and in June, 1845, put on expresses between | 
Shoreditch and Bishop Stortford, the furthest point—32 





called anywhere on the road. Between Londonand Cambridge, 
574 miles in ninety-five minutes, was done by the Eastern 
Counties, with a Bishop Stortford stop. Taking the stop at 
five minutes, the speed comes to 38-3 miles per hour. 

The year 1865—March—showed a great revival of speed on 
the broad gauge, owing to the South-Western having reached 
Exeter with a considerably shorter line. The fastest trains 
were the new “Flying Dutchman,’ which made the 
same stops as in 1845, with Chippenham in addition 
by the up train only. Going down the timing was:— 
Paddington depart 11.45 a.m., Bristol arrive 2.25, depart 
2.30, Exeter arrive 4.15. Coming up it was Exeter depart 
10.30 a.m., Bristol arrive 12.12, depart 12.15, Paddington 
arrive 3p.m. The longest and fastest portion of each run 
was between London and Swindon, where 77} miles were 
covered in ninety minutes each way, 51°5 miles per hour. 
Taking the running time both up and down at 4 hours and 
23 minutes, the speed equals 47-1. On the London and 
North-Western Railway only five minutes were saved com- 
pared with 1855, the best train being the 7.30 a.m. up, due 
Euston 10.25. There was no faster time between London and 
Southampton than 2 hours 20 minutes by the 11 a.m. and 
3.10 p.m. down trains. Nor was there any quickening on 
the London, Brighton, and South Coast Railway, but as many 
as five trains did the runin 1}hours. Victoria was now 


| open, but trains on thatline are excluded from this summary. 
The Great Eastern—formerly the Eastern Counties—had 


knocked five minutes off the train leaving Cambridge at 
9.30 a.m., bringing its best speed up to about 41 miles an 


hour. 

In March, 1875, little change had taken place. The up 
and down Dutchmen had been accelerated three minutes 
between Paddington and Swindon to 53:3 miles per hour, and 
fifteen minutes on the entire journey of 194 miles, making the 
speed 50°2 miles perjhour. At Euston the old 
time of three hours between London and Bir- 
mingham had been revived, i.e., three hours 
including the stoppages. Southampton was & 
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going down, nor from the two latter places or 
of arrival at Didcot onthe up journey. The 
stoppage at each could hardly have been less 
than five minutes, as water would be required 
at Didcot and Taunton; and Bath is, except 
Bristol, the most important place on the line. Taking it as 


five minutes, the running time is just four and a-half hours, | 
| doubtful of being able to keep time on such a protracted 


or 43:1 miles per hour, but reaches 48 between Swindon and 
Didcot. Both first and second-class passengers were con- 
veyed at special fares of 50s. and 34s., equal to 3°37d. and 
241d. per mile respectively. The famous Exeter expresses 
made a great stir in the railway world, and speedily caused 
the narrow gauge lines to show what they could to rival them. 


TABLE A, 
Fur- 
a.m. Miles. longs. 
Paddington depart .. .. .. .. 980 . «2 w& — — 
(ie eee 
OEIRN «ks cs ke os ee VERE 6k cs ne «COS 
DNEROGUERG 60 ce te ce os BO ce ce Oe 
LU re: ee ey 
OMEINO «00 6.7 64. ence ERE cx: eu-ice eS 
GTR <i, ac. ce ce 0c ce SREB ce ce lo Oo 
pO ee < ee a 
Exeter arrive .. ae cay peck) MONE ce (600 ee Eee 
The up express left Exeter .. .. 1145 .. .. « — — 
2 ea ren Ca eee ae 
EMEEEOEE SS ae ca: ae ce xe EM oe aw ce 
MNEs ds ea, ae cs es | BOR ee ce te ee 
Eos 4s. ac: ose. epee PE os. aur doce Mae SE 
Le a | eee | am 
I ais, ay, au ce es Ey, ee ce 
Ue Cae cra oem ae 
Paddingtonarrive.. ..  . 4.45 194 0 


In the following May—1845—both the London and 
Birmingham and London and South-Western commenced 
running expresses, but only once each way daily. On the 
former, the express left Euston at 4.0 pm. and reached 
Tring, 313 miles, at 4.48; Wolverton, 524 miles, at 5.20; 
Coventry, 94 miles, at 6.25; and Birmingham at 7.0. The 
intermediate departures are not in ‘ Bradshaw,” but as the 
engines were watered at Tring and Coventry, and changed at 
Wolverton, the stops may be taken as five minutes, leaving 
two and three-quarter hours running time, or 408 miles per 
hour. Of this run the fastest bit was from Tring to Wolver- 
ton, nearly all down hill, done—we assume—in 27 minutes, 
or at the rate of 46:1 miles per hour. Allowing three minutes 
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miles—to which the Cambridge line was open. The down 
train left at 11.0 a.m., the upat9.15a.m. Apparently rather 


| journey, the company added “ about ” to the times of arrival, 
| 45 minutes after departure. A speed of 42°6 miles per hour, 
| however, was too good to last on the Eastern Counties Rail- 
| way, and was discontinued when the line was opened to Cam- 
| bridge and Norwich a couple of months later. 
| In 1845, therefore, ten express trains—including those of 
| the Brighton—ran 9314 miles daily. A return of their average 
| weights in that year gives the following curious results :— 
| Great Western—second class and broad-gauge—67 tons load. 
| London and South-Western—first-class only—33 tons load. 
| London and Brighton—first-class only, fare 14s, 6d.—30 tons 
| load; London and Birmingham — first-class only — 27} 
| tons load. Eastern Counties—class not stated—27 tons load. | 
A short review of the progress of English express trains on 
each of the lines which ran them in 1845, taken at intervals | 
of ten years, may not be without interest. The Great | 
Northern and London, Chatham, and Dover are omitted | 
because they were not then open, and the South-Eastern, as | 
in 1845 it had no express. All the lines not connected with | 
London come under one or other of these categories. 
By March, 1855, the Great Western expresses had fallen off 
greatly in speed. The two best were the 9.40 a.m. down, due | 
at Exeter 2.50; and the 12.40 p.m. up, due at Paddington 
6.0. In addition to the stops made in 1845, both trains called 
at Chippenham, Highbridge, Bridgwater and Durston. On 
the London and North-Western—formerly the London and 
Birmingham—three hours was still the best time, but the 
fastest trains, the 9.0a.m. and 5.15 p.m. down, made five and 
four stops instead of three, and ran nearly a mile further, to 
a new station at New-street, Birmingham. On the South- 
Western, Waterloo had become the terminus, making 783 
miles to Southampton ; but the best train was the 8.50 a.m. 
up, due at 11.5, making two stops on the way. The Brighton 
Company now ran its best up train—the 8.45 a.m.—in | 
seventy-five minutes, and the 5.0 p.m.down in eighty minutes, | 
| speeds of 40-4 and 37:9 miles per hour respectively. Neither | 





trifle better off, the 2.10 p.m. from Waterloo 
arriving at 4.19. The Brighton had now 
smartened up to seventy minutes over 504 
miles, with three trains, equal to 43°3 miles 
per hour. On the Great Eastern the best 
train on the only portion which had run ex- 
presses from 1845 had been allowed three 
minutes— 9.37 from Cambridge, 11.10 into 
Bishopsgate, as Shoreditch was then called. 
With the exception of the Great Western 
and Brighton lines, third-class passengers 
were now conveyed by all trains, greatly 
increasing their weight. 

March, 1885, showed no acceleration on the 
Great Western, but a new afternoon train each 
way ran at exactly the Dutchmen’s speed. The 
London and North-Western had greatly im- 
proved the Birmingham service, the 7.30 a.m. 
up being due Euston 10.5. Deducting nine 
minutes for four stops, the speed comes out 
46°5 miles per hour. Southampton had about 
regained its privileges of forty years before, 
the 4.55 p.m. down being due at Southampton 
West, 79 miles, at 656. The 5.0 p.m. to 
Brighton now runs down in sixty-five minutes, 
or 46°6 miles per hour. A Great Eastern 
train is run to Cambridge without a stop— 
4.32 p.m. down—from the new Liverpool-street 
station, taking over a shorter route of 554 
miles, 75 minutes, a speed of 44:2 miles per 
hour. 

The present month, completing the jubilee 
of express trains, exhibits some striking 
accelerations compared with ten years ago. 
The broad gauge is gone, and the ‘“Cornish- 
man” has superseded the “‘ Dutchman” and 
“ Zulu” as the fastest G. W. train to Exeter. 
The timing is: Paddington,depart 10.15 a.m.; 
Swindon, arrive 11.42, depart 11.52; Bristol, 
arrive 12.45, depart 12.52; Exeter, arrive 
2.20, The up leaves Exeter 3.40, and makes 
exactly the same time over every section. 
With only the two stops 194 miles are covered 
in 228 minutes, or upwards of 51 miles 
per hour. A train now leaves Birmingham 
at 845 a.m. and reaches Euston at 11.10, 
a speed, with three stops occupying seven 
minutes, of 49:1 miles an hour. The London 
and South-Western now runs the 79 miles 
to Southampton West in 98 minutes 
without a stop, the 1230 p.m. down doing this 
at 48.3 miles an hour. The Brighton Company has 
made no further change as to speed, and has never 
made any as to classes, its two best trains being first-class 
only, just as they were when the line opened in 1841. The 
Great Eastern Railway have increased the number but not 
the speed of its best trains to Cambridge. It does not seem 
as if there was much room for acceleration on most lines 
now, but 1905 will almost inevitably show further proofs of the 
extraordinary effects of railway competition. 











Tue InstItUTION OF CiIvIL ENGINEERS: MANCHESTER ASSOCIA- 
TION OF STUDENTS.—In this paper the author, Mr. Conradi, jun., has 
endeavoured to bring forward the results of theory and practice 


| brought to bear upon the subject of ‘‘ Superstructure of Railway 


Bridges,” The author advocates the adoption of a common 
‘standard of live loads” and a standard of working stresses, 
according to the experiments of Wohler and Weyrauch. Six 
standard types of the superstructure of railway bridges adopted in 
the most recent railway practice are submitted. The subject is 
classified under two headings: (1) Under bridges; (2) over 
bridges. The author first deals with rolling loads, and shows by 
means of curves that the rolling or live loads adopted on under 
bridges by seven of our largest railway companies show a divergence 
of 15 per cent. to 50 per cent. Thus the necessity of a common 
standard is ap mt. Subsequently, an adoption of the ‘‘ Wey- 
rauch formula” for the safe working stress is formulated according 
to the nature of the varying stresses, and for which curves are 
given. Main girders are defined and classified, and the general 
type of plate girder is described. The six following types of rail- 
way superstructure—Type 1, rail girders for all spans; type 2, 
two outside girders with two central girders, spans up to 3é6ft. ; 
type 3, two outside girders with two central girders, spans from 
36ft. to 60ft.; type 4, two outside girders with central girder for all 
spans ; type 5, rail trough girders for span up to 24ft. ; type 6, two 
outside and centre girders, with cross girders and rail trough 
bearers—are discussed, and the various situations in which they 
would be used according to headway available, future widening, 
&c., are dealt with. The author deals with :—(1) Timber floors ; 
(2) cross girders at small distances apart ; (3) cross girders at 
larger distances apart with rail bearers ; (4) corrugated or self- 
supporting floors are explained. 
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THE EMPIRE OF INDIA EXHIBITION. 


Tuis is the title of an exhibition which is to be opened 
next May, in the grounds between West Kensington, Earl’s 
Court, and West Brompton railway stations, and generally 
known as the Earl’s Court Exhibition. They have been 
taken on lease by the London Exhibitions Company, of which 
Mr. Imre Kiralfy is the managing director, and it is intended 
to hold in them a series of exhibitions, combined with the 
usual attractions of music and illuminations ; and several 
special features, one of which will be spectacular perform- 
ances “on the largest stage in the world.” In order to carry 
out the views of the promoters, it has been necessary to make 
considerable changes, and to put up constructions of a more 
permanent character than if it were only intended to prepare 
for this year’s exhibition. The principal building, which con- 
tained the pictures and miscellaneous exhibits of former years, 
has been taken down, but a good deal of the ironwork which 
wasin it, is being re-erected in other parts of the grounds. The 
site on which this building stood, will now be occupied by the 
Empress Theatre and the Imperial Palace. 
tiese, the visitor will come to the Indian City, and then to 


Elysia, a collection of varied attractions, chief among which | 


will be the Gigantic Wheel, which has made considerable 
progress since last described in THz ENGINEER. In addition 
to the two which already exist, two new bridges will be made, 
connecting the gardens on the western side with the rest of 
the exhibition. 
several additions to the buildings in this part; though in 
some cases the change will be chiefly in name—for instance, 
the familiar switchback will now figure as the Himalayan 
Mountain Railway. The bridge over the West London 
Extension Railway to the southern part of the grounds will 
be in the same position as formerly, but will be widened. 
The principal buildings in this part will be entitled the 
Queen’s Court and the Hall of the Rajahs. 
intended to contain machinery and scientific instruments, 
electrical appliances, agricultural implements, &c., made in 
England, but especially intended to suit Indian requirements. 
Articles lent by Indian rulers will be shown in the Hall of 
the Rajahs. It had been proposed to erect in this part of the 
grounds the Albert Palace, recently removed from Battersea; 
but this idea was abandoned on account of the great outlay 
which would have been required for foundations, and build- 
ings of a lighter character were substituted. 

The theatre, which is the most important of the new 


buildings, has been designed by the company’s architect, Mr. | 


A. O. Collard, A.R.I.B.A. The contract for the ironwork has 
been taken by Messrs. A. Handyside and Co., and that for the 
masonry by Mr. D. Chartris. Next to the Midland Railway 
Station, St. Pancras, the span of the roof will be larger than 
any in London, being 220ft. There will be eight principals 
31ft. apart, and the height from the ground to the top of the 
lantern, inside, is 117ft. As will be seen 
the roof forms a double bow. 


REFERENCES. 


1.—Grand Restaurant. 


2.—Ditto, ditto. 
3.—Science Hall. 
4.—Panorama. 

5 —Refreshment 
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46 —Shops, Bazaars, &e. 
47.—Ditto, ditto. 

48 - -Indian Jungle 

49 —Carpet Manufactory. 
50.—Tea House. 


17.—Welcome Club, 

18 —Ditto, ditto. 

10.—Ladies’ Lavatory. 

20.—Popular Entertainment 
Buildings. 

21.—Ditto, ditto. 

22.—Ditto, ditto. 

23.—Canteen. 

1 Entertainment 
Buildings. 

25.—Ditto, ditto. 

26.—Ditto, ditto. 

27.—Engine House. 

28.—Popular Entertainment | 
Buildin, 

29.—Ditto, ditto. 

30.—Ditto, ditto. 

31.—Ditto, ditto. 

32 —Ditto, ditto. 

33.—Ditto, ditto. 

34.—Refreshment Hall 


55.—Grill Room. 
56.—Gentlemen’s Lavatory 
57.—Reading Room. 
58.—Electric Light Station. 
59.—Central Hall. 
60.—New Arcade. 
61.—Ladies’ Lavatory. 
62.—Artistes Club Room 
63.—Reception Room. 
64.—Machinery Hall. 

65 —Restaurant. 
66.—Liberal Arts. 


Hall. 
67.—East Pavilion. 


6.—Gentlemen’s Lavatory. 


7.—Himalayas Gravity Rail- 


way. 
§ —Entertainment Hall. 
9.—Fountains. 

10 — ds. 
11.—Entertainment Hall. 


35 —The Gigantic Wheel. 

36.—Mosque, 

37.—Indian Craftsmen's 
Shops, Bazaars, &c. 

38.—Ditto, ditto. 

89. —Ditto, ditto. 

40.— Ditto, ditto. 


| 68.—West Pavilion. 


69 —East Annexe. 
70.—West Annexe. 
71.— Ducal Hall. 


"oO 


Passing through | 


As will be seen by the plan, there will be | 


The former is | 


by the illustration, | Mr. 
The top members of the prin- | Liverpool, is exhibited. This collection, 


12.—Ditto, ditto. 
13.—Ditto, ditto. 
14 —Ditto, ditto. 
15.--Ditto, ditto. 


16 —Refreshment Hall. 


ger goto” 


cipals are formed by two channel irons 15jin. by 3in., con- 
nected at the top by jin. plate 1ft. Gin. wide, and on the 
underside by diagonal angle irons. These channel irons are 
in lengths of about 16ft. The lower members are also built 
of two channel irons, their section being 12in. by 34in. The 
struts and ties are both formed of two T irons 6in. by 3in. by 
gin., braced together with 2in. by fin. bars. The wind ties 
are round rods #in. diameter. The main stanchions carry- 
ing the principals are of wrought iron 3ft. by 1ft. Gin., and 
65ft. high. The roof is being erected from three travelling 
stages, built out of 12in. by 12in. timber uprights, with 
Yin. by 4in. diagonals. They are 50ft, square —the centre one is 
73ft. 6in. high, and the two side ones 62ft. The theatre, when 
finished, is to seat 5000 people, and is to contain mechanical 
contrivances which have never before been employed. The 
adjoining building, which isto be called the Imperial Palace, 
was formerly the Hippodrome in Paris. It is being erected 
by Messrs. H. C. Brush and Co., of Westminster, who are 


also the contractors for the Queen’s Court, and other build- | 


ings in the eastern part of the grounds. As in former exhi- 
Paxman and Co., but the old machinery has been removed, 
and a new 2000-horse power plant is to replaceit. The 


the theatre and the different exhibition buildings, is very 
ornate, and is naturally of an Oriental character. The work 
has been very much delayed by the weather ; for instance, a 
gale early in January blew down part of the exterior wall of 


the Imperial Palace; but during the last few weeks rapid | 


progress has been made on all the buildings, 








| EXHIBIT OF MODERN ENGINEERING HELIO- 
GRAPHIC PRINTS. 


ABOUT nine years ago Mr. B. H. Thwaite presented a memoir on 


| heli phy to the Institution of Civil Engineers. Since that time 


| the development of this branch of photography amongst engineers | 
benomenal, and if the time and money saved by | 
rapidity of this actinic copying of engineering | 


| has been almost 
| the accuracy an 
drawings could be calculated, it would be found to be colossal. 
| To illustrate a paper recently read by Mr. Thwaite at a meeting 
| of the North of England Institute of Mining and Mechanical 
| Engineers, he has had the assistance of eminent engineering and 
| photographic stationers’ manufacturers throughout the country, 
| in order to show the —— the fidelity, and the clearness of 
| reproduction. Thanks to the following gentlemen and firms—viz., 
| W. F. Stanley, London; Bemrose and Sons, Derby ; Richard 
| Keene, Derby ; Thwaites, Tozer, and Co., London; Marion and 
| Co,, London ; Smith and Co., Manchester ; Eastmans Photographic 
| Materials Company, London; J. R. Gotz, London; and Mr. Barry, 
| Liverpool—very beautiful examples of heliography by the cyanide, 
the ferro-prussiate, the ferro-gallic, and the platinotype processes 
are shown. i 
examples of heliography, as carried on under the supervision of 
hawcross, of the waterworks caginee’s department of 
mt by Mr. Parry, 0.E., 


bitions the electric lighting is to be done by Messrs. Davey, | 


decorative work now being designed by Mr. Kiralfy, both for | 


A very fine and interesting collection of every-day 


" ps. 
74.—Ladies' Lavatory. 
75.—Gentlemen's Lavatory. 
76.—New Bridge. 
77.—Reva Garden. 

| 78.—Nirvana Garden. 


41.— Ditto, ditto. 
42.—Ditto, ditto. 
43.—Ditto, ditto. 
44 —Ditto, ditto. 
45.—Ditto, ditto. 


waterworks engineer, Liverpool, clearly proves the permanency of 
the helio, cyanide, and ferro-prussiate prints, a qualification 
further proved by drawings from Lessep’s ateliers and by other 
French and Spanish examples nearly twenty years old, 

Some of the helios shown were prepared by Mr. Shawcross seven 
years ago, as well as the tracings from which they have prepared 
the helios. The tracings, made of papier vegetal, and the helios 
are both in an excellent state of preservation, although they have 
been in useall through theseven years. By comparing the tracings 
with the helios, the former, which shows a patch, proves the 
readiness with which erasures and imperfections can be remedied, 
The large helio cartoon, showing the dam of the Vyrnwy Water- 
works, illustrates how a very large scale drawing can be made by 
first preparing the details to one large scale—none of the drawings 
being larger than double elephant or drawing-board size—then 
taking multiple copies, and combining them up into a compact 
whole. The helio cartoon shows an entire elevation to a large 
scale made up in this way in a most rapid and convenient manner. 
The only part drawn in by hand is the varying rock surface of the 
ground. Other copies illustrate the eriginal experiments of Mr. 
Shawcross in converting the pellet cyanotype, blue line effect, into 
darker blue or black, There are interesting exhibits of the 
development of the ferro-gallic—black line on white ground 

rocess—of which Mr. Shawcross was the original inventor, and 
| which has been brought to a high state of perfection as numerous 
examples from well-known firms prove. Other examples of a 
black line in white procedure, with merely a water ch jp are 
shown by Messrs, Allott, Jones and Co., of Liverpool, Messrs. 
Haldane and Messrs, Smith, of Manchester, Messrs. Gotz, Marion 
and W. H. Stanley, of London, and Messrs. Bemrose, of Derby ; 
| and a magnificent series of platinotype prints are exhibited by Mr. 

Richard Keen, of Derby. Examples of suitable tracing papers, 
| printing frames, and other requirements of a heliographic equip- 
| ment are shown, and Mr. Thwaite includes helios showing the 
| methods of shading, colouring, and characteristic methods of 
| colouring constructional drawings that have to be heliographed. 

The exhibition in the Wood Memorial Hall, Newcastle-on-Tyne, is 
| the first of its kind, and should tend to the popularisation of 
| engineering heliography as an aid to —_ construction. 
| The exhibition will be kept oper for some time, and engineers are 
| invited to inspect the various heliographic plans, &c, 








CAMERA CLUB PHOTOGRAPHIC CONFERENCE, 1895,—Tne 1815 
| conference will be held at the Camera Club, Charing Cross-road, 
| on Tuesday and Wednesday, April 2nd and 3rd, under the presi- 
| dency of Capt. W. de W. Abney, C.B., R.E., D.CL., F.BS., 
| P.R.A.S, On Tuesday, April 2nd, at 4 p.m., the President will 
| open the conference at the club, and papers will be read from 4 to 
|6 pm. At 8 p.m, the conference will be continued, and papers 
| will be read from 8 to10 p.m. On Wednesday, April 3rd, at 
| 4 p.m., the conference will be renewed, and papers will be read 
|from 4 to6 p.m. At 8 p.m. the conference will be continued, 
and papers will be read from 8 to 10 p.m. Oa Thursday, 
April 4th, at 7.30 p.m., the annual dinner for members and 
friends will be held. On Monday, April 8th, a lantern slide ex- 
hibition will be given at the Society of —— kind permission of 
the Council—and for this special tickets will be required. The 
members’ annual exhibition of photographs will be commenced at 
the club on the first day of the conference, 




















Marcu 15, 1895. 








THE ENGINEER. 


219 











—_—_ 


RAILWAY MATTERS. 


Tue Bombay Tramway Company owns one of the few 
very prottable Eumwaye of the world, and is now making con- 
siderable extensions, 


Tue total expenditure on the Barry Railway Company’s 
new lines, if they are sanctioned, is estimated at £531,511. This 
includes among other items the construction of five railways, con- 
necting the system to the Rhymney and Monmouth valleys, 


EnainE drivers on the South Pacific Railway are now 
paid by mileage instead of hy the day, as before, Under this 
arrargement wages will be reduced about 6 per cent, The com- 
vapy had advanced a suheme by which the reduction would have 
oe 10 per cent., but this has not been adopted. 


Ir is stated that the London and North-Western Rail- 
way Company has decided to construct at once a line of railway 
from the existing station of Greenfield to the town of Holywell, a 
distance of twelve miles. The route will be along the old cutting 
of the lime works mineral line, which the company recently pur- 
chased, The terminal station will be in Dingle, below Castle Hill. 


Tue Great International ey Congress of 1895 
will be held at the Imperial Institute between June 26th and 
July 9th next inclusive. The i, ane will be opened by his 
Royal Highness the Prince of Wales—President—at 3 p-m., on 
June 26th. The various sections will assemble for the discussion 
cf business on July Ist, and on the afternoon of July 9th the con- 
gress will be cl . Farther particulars will be duly announced. 


An engine truck axle recently failed on the Big Four 
Railway, U.S., and an examination of the fracture showed that 
the iron was dense near the surface but remarkably porous in the 
interior. The change from the dense to the porous condition was 
so rapid that the only satisfactory conclusion seems to be that the 
bammer used in es it was too light for the work. Railway 
Engineering and Mechanics says the axle had only been in use twenty- 
two months, and was purchased on tests which developed no signs 
of weakness, 


In reply to a question put with reference to the supply 
of steel rails for the State Railways of India, Mr. Fowler said that 
the exclusion of basic steel is confined to the case of axles, tires, 
and locomotives generally ; that the best class of this basic steel is 
accepted, with certain exceptions for girders ; and that the com- 
moner class is freely accepted when offered for rails and sleepers, 
which form the bulk of the steel sent to India. In view of the 
great importance of securing the best qualities of material, he said 
he was advised that it would be undesirable to propose any 
relaxation of the existing tests. 


Mr. Epmonp Fuuier, the surveyor appointed by the 
Board of Trade, has now made his award in respect of the several 
hundreds of houses required on the Eyre Estate, in Hampstead and 
Marylebone, for the purposes of the Manchester, Sheffield, and 
Lincolnshire Railway extension to London, and in respect of which 
it is understood a claim was made approaching some half a million 
of money. The amount of the award will now be deposited in 
the Bank of England, thus enabling the company to take imme- 
diate possession of the several properties, after settling with the 
occupying tenants and others, many of whom have already quitted 
possession, : 


At a meeting of the House of Commons Committee on 
Railway and Canal Bills, it has been arranged that a committee, 
of which Mr. Roby will be chairman, should meet on March 19th, 
to deal with the Great Eastern, Great Northern, Great Northern 
and City Railway (Extension of Time), Midland, North-Eastern, 
and London and South-Western Railway Bills, Another Committee, 
over which Sir R. Paget will preside, will also meat on March 19th, to 
deal amongst other Bills with the Latimer-road and Acton Rail- 
way, Tenterden Railway, Uxbridge and Rickmansworth Railway, 
City and South London Railway, and London, Walthamstow, and 
Epping Forest Railway Bills. 


Street railway mileage in the United States increased 
from a total of 12,434 miles with 40,815 cars at the beginning of 
the year to 12,527 miles with 41,668 cars, according to statistics in 
the Street Railway Journal, New York is the State having the 
greatest length of horse railways, 401 milles with 3288 cars; and 
Illinois comes second with miles and 3452 cars, Pennsylvania 
has a greater length of electric railways than any other State, 
1016 miles with 2675 cars; New York next with 877 miles and 
2289 cars; and Massachusetts third with 859 miles and 3197 cars, 
California has the greatest length of cable railways, 163 miles with 
742 cars ; and Missouri comes second with 118 miles and 1065 cars, 
New York has 95 miles of steam tramway operated with 1938 cars, 
and Alabama has 137 miles and 146 cars, The test length of 
street railways of all kinds in any one State is in New York, where 
ig = 1413 miles; and Pennsylvania comes second with 

79 miles, 


A PETITION has been largely signed at Uttoxeter urging 
upon the London and North-Western Railway Company the 
desirability of constructing a railway from the vicinity of 
Lichfield through Abbotts Bromley and the intervening dis- 
tricts to Uttoxeter, traversing a highly-cultivated, finely- 
timbered and fairly-populous country. The Railway News 
says a line thus formed would be a direct and convenient 
route to and from Birmingham. A_ connecting link 
between Birmingham and Manchester could also be obtained 
vid the Churnet Valley Line, and through Leek and Macclesfield, 
while by way of Ashbourne, on the completion of the new line in 
progress from Buxton and Matlock, access would be gained to the 
Sheffield, Mansfield, and Nottingham districts. The Ashbourne 
authorities, on the other hand, are urging upon the London and 
North-Western Railway Company the completion, at as early a 
date as possible, of the Matlock connection, and a continuation of 
— so as to open up commnnication with Birmingham vié Tam- 
wo 


THE value of Argentine railways in 1894 was 
£87,284,487 divided into :—Private lines £48,157,036 ; guaranteed 
by the nation, £17,206,216 ; provincial, with or without guarantee, 
£13,036,374 ; national lines, £8,884,861. It is estimated that 90 
per cent. of these belong to English companies. Railways have 
rapidly develo both as to length and distances run. From 
1885 to the end of 1893 the mileage rose from 2915 to 86754 miles, 
an increase of 57604 miles, or 1974 per cent. Passenger and goods 
traffic both increased, bunt not in proportion to the mileage. 
Passengers rose from 5,587,299 to 12,969,145, an increase of 
7,381,846, or 132 per cent.; and goods from 4,145,117 tons to 
6,295,992 tons, an increase of 2,150,875 tons, or 51 per cent. The 
receipts in 1893 amounted to £3,700,000, an increase of 12 per 
cent, over those of 1892, but the total increase of expenses just 
counterbalanced the extra receipts. Up to the year 1884 the 
nation had only granted concessions for fifteen guaranteed and 
four non-agricultural railways, of which twelve were eventually 
completed, and the Transandine guaranteed line remained uncom- 
pleted. After that from 1888 to 1891, a too rapid and speculative 
development took place, and the concessions granted during these 
op were seventy-six, of which only fifty-six eventually remained 

ut only twelve of these have been — and five are still 


NOTES AND MEMORANDA. 


An important photographic exhibition will be held this 
year in the vacant galleries of the Imperial Institute. Captain 
py is taking so much interest in the matter that it will probably 

@ success, 


_Ar the end of the year 1894 the number of gas lamps 
discontinued in the City of London was 1338, and the number of 
arc lamps lighted was 483 ; it follows that nearly three gas lamps 
were extinguished for each arc lamp lighted. 


THE average temperature throughout the year of the 
water at the bottom of the Atlantic Ocean, as determined by the 
resistance of the Atlantic telegraph cables, is stated to be 38 deg. 
Fah, The water at the bottom of the Mediterranean, measured 
in the same way, is said to be 57 deg. Fah, 


THE quantity of refuse removed from the streets of 
the City of London, according to the returns of the Superintendent 
of Street Cleansing, amounted to 41,626 van-loads taken from 
premises and 31,156 loads of sweepings off public ways, making a 
total of 72,782 loads, which is at the rate of 1400 per week, or 
about 223 per day during the six days of the week—there being no 
removal of dust or sweeping of the thoroughfares on Sundays. 


Tux deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
35 0 per 1000 of their aggregate population, which is estimated at 
10,591,530 persons in the middle of 1895, The rate was highest in 
Plymouth, where it was 480. At Liverpool it was 45°2, and in 
London 41'2, It is noteworthy that the rate was 40°1 at Brighton, 
and the healthiest place in the country was Derby, where the rate 
was only 16°]. The total number of deaths in Greater London 
was 4358, which exceeded the number of births by 678. In London 
the deaths were 3471, of which no less than 1448 were from 
disease of the respiratory organs. 


NapHTHA is now used as a cleansing substance in the 
new method of wool-scouring. It is forced through and through 
the wool by means of a pump, thereby extracting all the natural 
oil, It is said that the naphtha does not injure the fibre as alkali 
cleansing does, but leaves the fleece in better condition than when 
cleansed by any other process. Besides this, the grease which has 
been taken from the wool —_ again be extracted from the 
naphtha in a pure state, and is valuable in medicine or for making 
the best soaps. The Imperial Institute Journal says it is claimed 
that from 500,000 lb. of wool scoured by this method, no less than 
80,000 lb. of pure wool oil have been produced. 


Steet ingots for armour plates are cast at the Nau 
Works, Pennsylvania, in the following manner. The ingot mould 
is supported in a reverberatory furnace, through the bottom of 
which it passes by a plate worked by hydraulic power, and cooled 
down by a current of water. A hole in the roof of the furnace 

rmits of pouring molten metal into the mould, which is then 
owered gradually until the bottom is sufficiently cool. The upper 
portion of the ingot is more carburetted than the lower, and a little 
chrome, tungsten, or cobalt steel may be added at the top. In this 
manner a compound ingot is produced ; which recalls—though it 
does not resemble—those produced at the New British Ironworks, 
near Birmingham, the core being soft and tenacious, and the 
surface as hard as may be desired, without any weld or blowhole. 


WHEN petroleum is being treated with sulphuric acid, 
the lower the temperature at which the acid acts, the better is the 
quality of the refined petroleum. This has been proved by a 
series of tests ranging from Odeg. to 25 deg. C.; the product at 
Odeg. being colourless and at 15 deg. distinctly yellow. It is also 
found that by working in the cold the yield of the treated product 
is increased. The sulphuric acid dissolves impurities and oxidises 
the heavy parts of the mineral oil, Mr. R. Zaloziecki finds that 
while the former reaction is but little affected by low temperatures, 
the latter is favoured by higher, sulphurous acid being then ex- 
tensively separated. At the same time the petroleum becomes 
more c with resinous acids and oxidised products. This is 
the cause of the yellow colour of certain kinds of petroleum, that 
cannot be removed by washing with lye. 


AccorpING to an official at the British Embassy at St. 
Petersburg, there are six chief iron producing regions in European 
Russia — The Urals, South and South-Western Russia, South 
Poland, Sub-Moscow, North Russia, and South Finland. Of these 
the Urals range is by far the most important, providing two-fifths of 
the pig iron produced in the Empire. It is also rich in magnetic 
and brown iron ores, and contains — of hematite, specular, 
chrome iron, and manganese ore. e deposits, some in 
number, of brown iron ore are inexhaustible, many indeed are not 
worked. Of manganese iron 270,000 tons were smelted in this 
district in 1891. The distinguishing feature of the Urals iron in- 
dustry is the extensive use of w fuel, blast furnaces being fed 
almost exclusively on charcoal. During the year 1891 only 36,000 
tons of coal and coke were consumed. In Russia it requires five 
times as many blast furnaces burning wood to produce the same 
quantity of cast iron as are necessary where coal is used. 


At arecent meeting of the Cambridge Philosophical 
Society a paper was read on ‘‘ A Method of Determining the Con- 
ductivities of badly conducting Substances,” by Professor J. J. 
Thomson. A sphere of the substance the conductivity of which is 
to be determined is placed inside a coil A, through which very 
rapidly alternating currents are ing. The currents induced on 
the sphere react on those in the coil. A small coil B, placed in 
series with A, contains a highly exhausted bulb in which a ring 
disc is produced by the alternating currents, Any change 
in the intensity of the currents through A produces a change in 
the brightness of the discharge through the bulb inside B. The 
effect — by the sphere inside A is measured by the change 
in the brightness of the discharge within B, and as the effect pro- 
duced by the sphere depends on its conductivity, the observation 
of changes in the brightness of the discharge makes it ible to 
compare the conductivities of different substances, @ paper 
contains applications of this method to the study of the condac- 
tivity of electrolytes under very rapidly alternating currents, of 
rarefied gases, of gases when entering into chemical combination, 
or flames, and of the effect of the formation of drops of water 
from aqueous vapour, 


At a recent meeting of the Royal Institution Lord 
Rayleigh gave an interesting explanation of some of the methods 
he had recourse to when endeavouring to become acquainted with 
what, on account of rapidity of motion, would otherwise elude 
observation. The most obvious method of observing what was 

‘cing on when changes were very rapid was, he said, to get an 
instantaneous picture, For this pu the degree of “‘instan- 
taneity ” had to be varied considerably. By means of the magne- 
sium flash, produced by blowing powder of magnesium into a flame, 
a brilliant fight of great photographic qualities was generated. 
Although it occupied about the tenth part of a second, and was 
instantaneous enough for photographing babies and many other 
‘* objects,” it would not doforall purposes. The electric spark, how- 
ever, served for almost anything that ever happened, as it could be 
reduced in duration below one-millionth part of a second, during 
which time there were not many things which could do much. 
This method might be turned to excellent account in all kinds of 





under construction. Many of these new lines were ry, 
as is shown by the — in —_— the = —_ to, 
passengers, has not inc proportionately. e 

faod and aa wel lines are of more recent construction 

than the private and provincial lines. There is nearly half a mile 
of railway to every sixty square miles of territory. Putting the 
population of the Argentine Republic at 4,200,000, there are over 
two miles of working railways per 1000 inhabitants—a very large 
average, 


observations. He had used it himself in many cases when he did 
not know in the least what was going to be revealed. Many com- 
licated phenomena moved so quickly that it was impossible to 
Snow what took place, but by the light of the flash one could see 
what transpired at some particular moment, and that would often 
ve the key to the enigma, He himself had photographed the 
reaking up of a soap bubble, a process which occupied between 








the two hundredth and three hundredth part of a second. 








MISCELLANEA. 


Proressor W. C. Unwin will deliver the “ James 
Forrest” lecture this year, at the Institution of Civil Engineers, on 
‘*The Development of the Experimental Study of Heat Motors.” 


THE Town Council of Bury decided at their last meet- 
ing to adopt plans by the borough engineer for an electric lighting 
station and other works in connection with an installation, the 
estimated cost being £30,000. 


A monsTER chain, 40 kilometres (25 miles) long, is being 
made forGermany at the Wattelar Works, Jumet, Belgium, the 
total — being 680 tons, so that 68 ten-ton wagons, ora whole 
train, will be required for its carriage. 


Tue recent French trials with the Lebel rifle show, 
according to the Army and Nuvy Gazette, that the bullet does not 
penetrate a wall of snow 6ft. thick from a distance of fifty yards, 
whereas it will pass through thick earthworks and trees from a 
much greater distance, 


THE “ swinging” of vessels of the Royal Navy for the 
purpose of ascertaining the effects of the dynamos on the com- 
passes, is in future to be discontinued on second-class cruisers, as 
these vessels are now fitted with automatic switches for obviating 
the effects of the dynamos in disturbing the compasses fitted in 
the after part of the ship. 


WE are requested to remind intending exhibitors at 
the ‘‘ Royal ” Show to be held at Darlington from the 2201 to the 
28th of June next, that applications for space in the implement 
department at that meeting must be made by Monday, April lst, 
1895. Entries for the various departments of live stock, poultry, 
produce, &c,, must be made by Wednesday, May Ist, 1895, 


A copious supply of pure water has been tapped at 
Messrs, Chandler’s Brewery, Hackney-road, in the chalk under- 
lying the tertiary beds at the depth of 400ft. by means of a 12in. 
internal diameter artesian bored tube well drilled in fifty-five days. 
This is very quick work. A well on the old principle takes months 
to accomplish instead of days. The engineers are Messrs. C, Isler 
and Co., of London, who have undertaken the work with their 
improved drilling machinery. 


WE have received a specimen of a xylonite set square, 
which is indented and correspondingly embossed on either side, 
so as to form anumber of smooth slight projections upon which the 
set square slides, instead of resting and sliding upon the whole 
surface, as is the case with the ordinary ebonite set square. The 
object of this is to prevent the rubbing into the paper of dust and 
thus dirtying the paper, and also to prevent blotting when inking 
in drawings, It is made by the patentee, Mr. 8. W. Wilkinson, 
Sheffield, and sold in London by Mr. L. Alport, of Creed-lane, 
Ludgate-hill. 


M. Lockroy, speaking this week in the French Cham- 
ber, compared the cost of naval construction in England with that 
of France. The hull—he said—of the Centurion cost in Hoagland 
nine millions for workmanship and two millions for machinery ; 
that of the French battleship Brennus cost eighteen millions for 
labour and two millions for machinery. In England, furthermore, 
the arsenals were specialised, the result of which was economy of 
time and money, making it possible for her to construct a Majestic 
in a year, while France would have occupied from four to six years 
in a similar task. 


Accorpiné to the official figures just issued, 41,391,199 
tons of anthracite were marketed in the U.S. in 1894, though 
probably from 5,000,000 to 7,000,000 tons more were mined. This, 
Engineering News says, is less than the 43,089,533 tons marketed 
in 1893, and is also exceeded by the 41,892,300 tons of 1892, but 
exceeds the output of any year previous to 1892, The report gives 
the total of anthracite coal mined since 1820 to 1893, inclusive, as 
868,697,189 tons. About 84 per cent of this production is con- 
sumed east of the Allegheny Mountains and north of the Potomac. 
Pennsylvania, New York, and New Jersey consume about 
33,000,000 tons annually ; the West, 9,000,000 tons ; and 5,000,000 
tons are consumed at the mines and at other points. While the 
last three years have been the greatest years of tonnage and con- 
sumption, prices have fallen off owing to over-production, 


WE have received from Mr. Edwin O. Sachs, F.S.S., 
advance specimen plates and prospectus of a new treatise under 
preparation by that gentleman, assisted by E. A. E. Woodrow, 
A.R.1.B.A., on theatre planning and construction, which wili be 
published under the title of ‘‘ Modern Opera Houses and Theatres.” 
The work is apparently to be of an exhaustive nature, embracing 
the engineering side of modern theatre construction, besides 
difficult cantilever work, wide span roofing, ventilation, warming, 
and lighting, all of which are to be fully treated. Details will also be 
given of the working of iron stages by both hydraulics and 
electricity. The three volumes will be published at intervals, the 
first appearing this summer, the second during the winter, and 
the third early next year. Judging from the specimens sent us, 
we should say that this should prove an interesting work, and 
useful to architects to whom this class of work falls, probably enabling 
them to dispense with an engineer’s opinion to some extent, when 
confronted by some of the difficulties usually involved in theatre 
construction and design. 


Tue Academy of Natural Sciences of Philadelphia, 
acting on the report of the Committee on the Hayden Memorial 
Geological Award, have voted the Hayden medal, and the accumu- 
lated interest on the fund, to Professor G. A. Daubrés. Pro- 
fessor Daubrée was born in Metz, June 24th, 1814. He 
graduated from the Ecole Polytechnique in 1834, and immediately 
received a commission to assist in the geological exploration of 
Algeria. He was called to the chair of Geology in Strasburg in 
1839, and was Dean of its Scientific Faculty in 1852. He was 
appointed engineer-in-chief, Nature says, in 1855, but of what it is 
not said, In 1861, upon the death of the distinguished Cordier, he 
was selected to replace him in the Museum of Natural History, and 
as Professor of Mineralogy in the Ecole des Mines, as well as in 
the Académie des Sciences in Paris. His writings have been 
numerous, original, and important, and his researches into the 
intricate causes of crystalline structure, and in the domain of 
experimental geology, are of exceptional value. 


CotoneL Ducat, Local Government Board Inspector, 
held an inquiry in the Town Hall, Glossop, on the 6th inst., on an 
application from the Corporation of Glossop for borrowing £40,000 
for purposes of sewerage and sewage disposal. The town clerk 
explained that the Council had offered prizes of one hundred 
guineas and fifty guineas respectively, and out of fifteen competi- 
tors the first prize of one hundred guineas was awarded to Messrs. 
Lomax and sot of Manchester and Bolton, who had been 
retained to carry out the works. Mr. C. J. Lomax explained the 
er aps arrangement of sewerage, and described as follows the 
outfall sewage purification works as prepared for the treatment of 
the sewage by the international process. On entering the works 
the sewage will receive a due proportion of the precipitant fero- 
zone, by means of a ‘‘ Kierby ” mixer, and will then pass to the 
precipitation tanks, which are of the new form of the continuous 
upward flow circular tank, four in number, provided with the 
Candy patent sludge removal apparatus. By means of this appa - 
ratus, the sludge will be removed without interference with the 
continuous use of the tank. The effluent being delivered within a 
few inches of the inlet of the sewage, will pass direct to the filter 
beds arranged on the “‘ Polarite” method of the International Water 
and Sewage Purification Company. After hearing the evidence, 
there being no opposition, the inspector visited the site and 
promised duly to report. 
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framework is all of steel, supported by a double series of 
twenty-four columns of very fine design, and connected at 
the crown with ornamental brackets. The roof is covered 
with zinc laid on wooden batten of pitch pine, fixed to the 
principal rafters and intermediate joists. At the entrance of 
the platform, on which the large pavilion stands, are placed 
two kiosks, each of 400m. by 4:00 m.—13ft. 1,;in. by 13ft. 
l1}in., thus representing 16 square metres of space— 
172 64 square feet—which serve as test rooms for the different 
wines. A free passage of 12 m.—39ft. 44in.—is left between 
them for the public promenade. 

The construction of the pier required 313 screw piles, which 
were sunk to a depth varying between 3:50 m.—11ft. 5}in.— 
and 5 00m.—16ft. 4Jin. The hollow screw piles as shown, 
Figs. 6 and 8, have an outside diameter of 300 mm.—1}in.— 
which is constant, while the thickness varies from 25 mm. 
to 30 mm.—}%in. to 1,';in.—and correspondingly the inside 
diameter also varies from 240 mm. to 250 mm.—9,;in. to 
913in,—according to the position of the pile, if placed near 
the shore or out at sea, or being of the outside or centre row. 
The larger detail in Fig. 7 
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as shown in detail in the sectional plan, Fig. 14. The vertical 
distance of the cross-stays is 3°680 m.—12ft. 0}in.—and from 
centre of top cross-stay to level of cap of column or bottom 
of longitudinal girder is 320 mm.—12,°,in.—and from there 
to level of platform is 1-210 m.—3ft. 113in.—-as shown in 


cross section, Fig. 3. Fig. 15 shows the pile cap of the 
straight and longitudinal girders. The floor is supported, 
except at the octagonal platforms at centre and end of pier, 
of two outside and one centre row of longitudinal main 
girders, of the usual built-up girder type, and of soft steel. 
They are composed of web-plates of 750mm. by 10 mm.— 
294in. by gin.—and of top and bottom main angle irons of 
80 mm. by 80 mm. by 10 mm. to 12 mm. thickness—3}in. 
by 3iin. by gin. to ;,in.—for the outer row, and 100 mm. 
by 100 mm. by 12 mm. to 14 mm. in thickness—3,4in. by 
3,,in. by ;;in. to Jin.—for the centre row of girders. The 


vertical stiffeners and the angle irons of the webs are 60 mm. | 
| screw piles got bent in spite of their thickness, having a 


by 60 mm. by 8mm. —2,',in. by 2,',in. by 35,in.—to which 
gusset plates of 8 mm. thickness—,‘,in.—are riveted, for 
the reception of the diagonal bracings of the main girders, 
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The substratum is formed by a uniform bank of sand 
and by sinking the piles; there was no other obstacle found 
than large weeds in peat. The first piles, however, had to 
pass through a deep layer of clay, the remainder of an 
old dyke built several centuries ago. 

The necessary scaffolding for sinking and guiding the piles 
was erected, on which trolleys were running for the use of 
the special machinery applied for the sinking of the piles, 
of which the annexed photographs give a fair representation. 
The screwing was carried out by means of steam machinery, 
while the penetration of the pile into the substratum was 
facilitated by means of powerful water jets directed into the 
interior and bottom of the piles. In spite of the powerful 
machinery used, some of the piles were set with considerable 
difficulties. The penetration of some layers of clay was 
very hard work, and offered such considerable resistance to 
the screwing that some of the shafts used for turning the 


diameter of 130 mm.—5lin. 

The sinking of the piles was started at the beginning of 
last March, and on the 13th 
June following the 313 piles 
were all set and screwed in, 





shows the joint of the piles, 
of which the flange pot the 
bolts are turned. The plan 
in Fig. 6 indicates the num- 
ber of bolts used per joint; 
the bolt holes are drilled and 
not cast in the flange. Figs. 
8, 9, 10, and 11 represent in 
detail the bottom part of the 
screw pile, from which it 
will be seen that the dia- 
meter of the screw is 1:200m. 
—3ft. 11}in.—while its pitch 
is 152 mm.—5}5in. Accord- 
ing to Fig. 9, the gradient 
of the screw-plate inclines 
from 50 mm.—1}5in.—at the 
body of the pile to 10 mm. 
—in.—at the end of the 
blade; below it, forming the 
end of the pile, are the teeth 
cutting in the substratum. 
As represented in Figs. 8 and 
10, the teeth are developed 
out of an equilateral triangle, 
while the cutting edge is 
graded down from 35 mm. 
—lgin.—at the body to 
12 mm.—,;in.—at the edge 
over & length of 80 mm.— 
3tin. The total depth of the 
screw-blade and teeth, as 
shown in cross section, Figs. 
3 and 8, is 475 mm.—18Hiin. 
—of which 100 mm.—3}5in. 
—of length are used for tapering the pile from its diameter 
—300 mm.—11}#in., to 310 mm,—12,*;in.—running out into 
the screw-plate. Fig. 12 represents the construction of the 
cap or crown of the screw-pile, and shows that the cap is 
either cast on or that the same is separate and bolted to the 
pile. For the piles supporting the octagonal-shaped divisions 
of the centre bay and of the end platform of the pier the pile 
caps are shaped corresponding to the angles of the platform, 
of which Fig. 13 gives a detail. The piles at the end of the 
pier are 16:00 m.—52ft. 5zin.—long, and of which about 
11 00 m.—36ft. 1/;in.—are above ground. As indicated in 
Fig. 3, the low sea-level is at 0 352 mm.—13}in.—the average 
at 2185 m.—7ft. 113in.—while the high sea-level is at 
4-192 m.—13ft. 8in.—and the pier platform is at 10°670 m. 
—35ft. 0;;in.—above ordinary sea-level of Ostend. 

The horizontal stays between the piles, as shown in cross 








section, Fig. 3, are I steel joists of 127 mm. by 114 mm.— | 


din. by 4,’,in.—-of a thickness varying from 7 mm. to 10 mm. 
—tin. to gin.—according to the pile standing in the outside 
or centre rows, the latter taking up part of the strains of 
the outside columns, requiring stronger connection. The 
diagonal tie-rods are 35 mm. in diameter—1gin.—provided 
with right and left-handed screws and nuts to tighten the 
bracing when required. To the columns are fixed large 
collars, to which the horizontal stays and tie-rods are bolted, 


BLANKENBERGHE PIER—SINKING SCREW 
| which consist of two angle irons of 60 mm. by 60mm. by 
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8mm. The wind ties consist of iron flat bars of 100 mm. 
by 10 mm.—3}$in. by gin.—which are riveted to gusset plates 
of 10 mm., the latter being riveted to the underside of the 
top main angle irons, with the assistance of packing pieces. 
These longitudinal main girders run in length of 4:00 m.— 
13ft. 1,,in.—carrying on their top double tee-joists of 180 mm. 
by 60 mm. by 53 mm. to 10 mm.—7j;;in. by 2;%in. by ,zin. 
to Zin. To the latter are screwed wooden joists of 230 mm. 
by 80 mm.—9,;in. by 3in.—at intervals of 500 mm.—19}}in. 
—to which deals of 50 mm.—1!%in.—thickness, composing 
the floor are nailed. At the centre bay and the great octa- 
gonal platform at the pier end the floor is carried, instead 
of the built-up main girders, by single or double sets of H 
joists of 250 mm. by 125 mm. by 8 mm. to 12 mm.—9} fin. by 
4iin. by ,5,in. to ,;in.—as will be seen in Fig. 4 showing the 
floor arrangements. They are also placed at 4:00 m.— 
| 13ft, 1,%;in.—distance apart, and are strengthened wherever 
| they carry the vertical — of the framework of the kiosk 
| at the centre bay, or those of the large pavilion. Vertical 
| standards formed of joists, fixed to the floor joists by means 
| of cast iron shoes, carry the ornamental cast iron parapet. 
The pier is illuminated by gaslight. Lanterns are placed 
all along the pier in the recesses and all platform angles and 


PILES AND BUILDING SUPERSTRUCTURE 





ready for the reception of the 
superstructure. This opera- 
tion took only three months, 
in spite of all the tempest 
and continuous heavy rains, 
which never ceased during 
the whole time of erection. 
On the 13th June the large 
platform got completed, and 
on it the erection of the large 
pavilion hegun. On the 15th 
July the public got admitted 
to the pier, and the following 
5th of August the principal 
pavilion was completed, and 
handed over, with installa- 
tion of kitchen, cellars, 
stores, &c., complete, to the 
proprietor of the restaurant 
for the service of the public. 

The whole work was carried 
out in the short space of five 
months under the direction 
of Mr. C. Rifflard, resident 
engineer of the Baume et Mar- 
pent Engineering Works. 
The pier has been con- 
structed for the pier com- 
pany, of which Mr. Poppe is 
managing director, by the 
Société Anonyme des Usines 
de Baume et Marpent, at 
Haine St. Pierre, Belgium, 
and Messrs. V. Bertaux et Co., de Bruxelles, both these esta- 
blishments having joined to carry out the whole work. The 
drawings were prepared at the engineer’s office of the Society 
of Baume et Marpent, who were also in charge of the design- 
ing, manufacture, and supply of all special machinery 
required for and of the erection of the pier. The pier 
contains about 2000 tons of steel and iron work respectively. 
The surface of the pier promenade up to the large octagonal 
end platform of the large pavilion is about 2750 square 
metres—29,570 square feet; that of the end platform about 
3000 square metres—33,000 square feet, forming a total of 
5750 square metres—62,570 square feet. 

During some heavy gales which occurred occasionally, the 
writer took opportunity to observe the movement of the 
heavy sea and its influence on the pier, finding itself on the 
service platform between the piles on the cave level. The 
heavy waves broke in reaching to the underside of the large 
end platform, the diagonal tie rods and cross-stays got all 
somewhat lifted, and reset in their bearings pretty uniformly, 
but no vibration of appreciable amount was felt on the service 
platform between the columns on both occasions. 

In reference to the horizontal cross-stays connections of 
the piles, the writer finds that the joints seem to be some- 
what weak, as the top and bottom flanges of the joists are 








} 







i 
Sz 





ni 


| corners, as well as inside the pavilion and surrounding gallery. | cut away where they meet the collars of the columns, and 
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the web only is continued and bolted to the collars, as Fig. 14 
shows. It seems to be preferable to carry the full section of 
the joists right through, and to make a fish-plate joint on 
both sides of the web, riveting one end of the plates to the 
web of the joists and bolting the other end to the inside of 
the collar, forming at the same time a packing piece. 

As to the stability of the columns, it would have been pre- 
ferable that at least the two or three last rows of columns of 
the far end out at sea, which carry the large platform, were 
filled with cement concrete. The enormous seas to which 
such structures, as the present season has shown, are some- 
times exposed, require columns which are capable of offering 
greater resistance than hollow columns. Some protection 
against the very strong winds blowing from the North Sea, 
and passing over the pier, will also be required; and it is 
intended either to cover the whole or part of the pier with a 
glass roof, or to provide protected seats. 

On the whole, the pier is of elegant design and fine con- 
struction. It offers a very fine view on the sea, and on the 
shore, in line with other pretty villas already existing, a large 
and comfortable pier hotel will be erected by the pier company 
next spring for the visitors residing at Blankenberghe during 
the season, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
, correspondents.) 


GAS ENGINES U. STEAM ENGINES. 


Sir,—For a certain length of time gas engine builders have 
endeavoured to prove that from the economical point of view steam 
engines are inferior to gas engines. We learn from Mr. Otimé 
Witz that gas engines using poor gas have very nearly attained the 
iimit of economy. It is, therefore, interesting to inquire how 
much steam engines are superior to gas engines, without taking into 
consideration the still daily improvements undergone by them. 

We will take, for example, the 300-horse power gas engine 
described in sundry technical papers, and the consumption of 
which amounted to 2'270 cubic metres of poor gas per effective 
horse-power and per hour, and which was running night and day. 
Taking as true that the cost of poor gasis but one centime per 
cubic metre—a price which seems very low when we remember the 
act that the German gas engine builders mention in their cata- 
logues that this gas is costing two to four centimes the cubic metre 
—we then will establish the cost of said gas engine in the following 
manner :— 


300 effective horse-power, 24 hours x 300 days per year Fes. 

at 2°270 cubic metres gas per horse power, at one 
centime per cubic metre, or Fes. 0 0227 per horse- 
power per hour = 300-horse power x 24 hours x 

ww rrr ere eee 
Waste for maintenance—Fcs. 1°50 per 24 hours x 300 

SG .<6. Se. en Se we Se ae ce Se. ee se 450°00 

Oil, 4°00 Fes. per 24 hours x 300days .. .. .. 1,200-00 

Maintenance per year for a duration of ten years 200°00 

50,882 00 


As will be observed, I take into account for lubricating the gas 
engine the same quantity of oil as for the steam engine, and the 
same for maintenance. I therefore think I have been very 
generous, for up to the present I have not come across a gas 
engine that was satisfied with as little lubrication as the steam 
engines, and above that for repairs and maintenance. I think it 
rather doubtful that gas engines will be content with 2000 Fes. 
repairs in ten years time, say 200 Fes. a year, and in what state will 
a engine be after that lapse of time / 

will place aside the stoker for the gas generator, who is the 
same as with a steam boiler, and so with the engine driver, seeing 
that the steam engine also requires one, So we arrive at the yearly 
cost as above detailed, Fes. 50,882°00. 

The steam engine requires instead of a gas producer, a steam 
boiler. The maintenance of a boiler, according to MM. Bab- 
cock and Wilcox, costs 25 centimes per horse-power and per 

ear, and this statement is in accordance with other important 

iler-makers’ reports. We therefore could not take this expendi- 
ture into account, for undoubtedly a producer will have a very 
high expenditure. However, let us take 50 centimes per horse- 
power and per year. ‘This makes thus for the 300-horse power 
considered, Fes. 150°00. A good boiler with a feed-water heater 
will easily vaporise 10 kilos, of water per kilo. of normal coal, the 
water being taken at condenser at 30 deg. C. Normal coal costs 
Fes, 9 per ton of 1000 kilos, at the pit, and delivered at Brussels 
Fes, 13°90 per 1000 kilos, We will so arrive at a production of 
9 kilos, of steam per kilo. of rough coal, but in order to avoid 
criticism we will only count on 84 kilos, of steam per kilo, of coal, 
costing Fes, 13°90, delivered at Brussels and per ton. Now, a 
steam engine of 300 effective horse-power means one of 330 indi- 
cated horse-power. This figure has been often confirmed b 
the numerous trials made on steam engines in this country. It 
will be seen, as per enclosed report on one of our compound con- 
densing engines supplied to the Limited Company La Ves Obee at 
Verviers, this engine was working with a boiler pressure of 60-2, 
and consumed 5°46 kilos. of steam per horse-power and per hour. 
Say, for 330-horse power and 5:46 kilos. = 1801°80 kilos. per 
hour, and for 24 hours 1801°80 x 24 = 43,243:20, and for 300 days 
of 24 hours = 12,972,960 kilos. of steam. Now, since we get 


84 kilos, of steam per kilo, of coal, this will give us ad = 
1,526,230 kilos. of coal at Fcs, 13°90 per 1900 kilos. = Fes, 21,214'60, 


The other expenses of maintenance, waste, oil, and repairs being 
the same, we have :— 


Steam Engine— Fes. 
Pe ee ee se 21,214°60 
Maintenance of boiler os 150°00 

aste inn ee. vee - 450°00 
. Eee 1,200°00 
Maintenance of engine .. 200°00 
23,214 60 

Gas Engine— 

Gas 49,082°00 
Waste .. 450 00 
aaa 1,200°00 
Maintenance of engine ., 200 CO 

50,882°00 


The eloquence of the above demonstration renders further com- 
ment needless, A, BOLLINCKX, 
Brussels, February 20th, 


ENGINEERING IN SHIPS OF WAR. 


Sir,—Allow me to point out to you that the state of things as 
to the above is not quite so bad as your article of 8th March 
describes, The recently-issue@ Navy Estimates provide for 
fifty-three additional engineers, bringing the numbers estimated 
for up to 838, and for increased pay to the senior ranks, but as 
there is not any mention of these changes in the stat t of the 
First Lord of the Admiralty, explanatory of the Navy Estimates 
1895-6, they are liable to be overlooked, C. P. 

Westminster, 8.W., March 12th. 








LOCOMOTIVES AND TRAINS. 


_ Str,—As so many of your readers are interested in heavy versus 
lighter engines, perhaps they would like to ‘hear how other coun- 
tries look at the matter. 


the drivers, of which there are twelve coupled—in short, they are 

igantic side tank engines with twelve coupled wheels, The new 
Swiss passenger locomotives are very like the new Highland Rail- 
way ones, of which you gave such a fine picture in your Christmas 
number, but they are heavier, being 100 tons, against the Highland 
Railway 93 tons; and, did their tenders carry as much water as 
Mr. Worsdell’s North-Eastern Railway ones do, they would weigh 
over 107 tons. The Swiss engines are bogie, outside cylinders, and 
six coupled driving wheels. 

Mr, Eddy’s standard goods engines for New South Wales are 
also very heavy—104 tons—outside cylinders, eight coupled 
drivers, and a pony truck, 

Bat what I was most interested to find is that in Switzerland 
locomotives must be fitted by Act of Parliament with a real cab, 
i.e., one which extends back over the tender. This is a subject 
of much more practical use for discussion than much you have 
printed about locomotives, as it is really practical from the point 
of view of men and shareholders. The British cab is an outrage on 
humanity, and a curious comment on our boasted practicalness. 
I have been on many engines in all weathers, except snow and 
great cold, and our cabs have only one result, and that is discom- 
fort. In a cross wind or a rear wind the men are roasted on one 
side and frozen on the other, and cannot keep dry if there is rain, 
and in rain without wind the stoker gets soaked ; engines shunting 
or standing about are worse, The few pounds spent on proper cabs 
would save the shareholders many more, because fewer men would 
be off duty from illness, &c. : . 

Another real danger lies in this that, in even a very slight wind 
our shallow cab causes a sort of back suck when passing under 
each bridge, which draws the smoke and ashes and even flames 
out of the fire door, filling the cab with smoke and blinding dust, 
which makes it impossible to see anything for the time being. 
Anyone who has been in Mr. Worsdell’s American cabs will bear 
me out in saying that the men have a hundred per cent. more 
chaace of attending to their work properly without being harassed 
by weather, smoke, &c. 

In this curious world someone may be found to favour our useless 
and ugly cabs, and if so he might try to answer these two queries— 
Why should countries like Australia, India, Ceylon, the Cape, 
South America, and the south of North America find it good to 

rotect their men, while we do not with a climate of the worst 
ind? And why should men doing difficult, anxious, and highly 
dangerous work be treated to discomfort of the worst and most 
health-attacking kind ? Norman D, MacDONALD, 
15, Abercromby-place, Edinburgh, 
March 11th. 


HEATING RAILWAY TRAINS. 


Str,—Might I in the interests of the travelling public ask if you 
would kindly give space to the enclosed tables giving the obser- 
vations made on the London and North-Western Railway and on 
the Malines and Terneuzen Railway, showing the results of heating 
the carriages by radiation on the one hand and hot air on the 
other. ROBERT BELL, 

29, Lynedoch-street, Glasgow, W., March 9th. 


Observations of Temperatures in Railway Trains, 
February 6th, 1895. London and North-Western Railway. Train left 
Glasgow at2pm. Outside temperature, 24 deg. Fah. Train heated by 
a radiator situated under one of the seats. Time 4.30 p.m. 


No. of carriage, 86. Corridor. 
Floor. Seat. Ledge of window. Arm strap. Rack. 
41 F. — :) ea. ee eee 47 F. 
February 13th, 1895. London and North-Western Railway Co. Train 
left London at 2 p.m. Outside temperature, 82 deg. Fah. Heat dry and 


ime, 


nauseating, and condemned unanimously by all the passengers. 
6.45 p.m. 
No. of carriage, 508. Corridor. Seat over heating apparatus. 
Midway between At height of + 
Floor. seat and floor, Beat. head. Rack. 
65 F. 85 F. - SOF. 70 F. 70 F. 
Opposite seat, under which no heater was placed, same compartment. 
62 F. 60 F. 62 F. 70 F. 77 F. 


It must be noted that the above heat was devoid of ventilation. 
Observe also that the heat is greater at the head than at the feet. 


February 12th, 1895. Malines and Terneuzen Railway, Belgium. Train 
left St. Nicolas at 10 a.m. Outside temperature, 5 deg. C. The carriage 
seated for fifty people—third » entirely of wood and glass, 
and was heated by Dr. Bell's system. 


——— 


x may b 
fairly to represent the average strength of the cables ay bee 


in his presence at a Lloyd’s proving house, so they 


part of. It is one thing getting a good strain out of a samp] 
made specially for testing, and quite another to have t = 
taken tndieceiminately from the cotual cables, nn”? @™Ples 
: (For Henry P. Parkgs and (' 
Tipton, March 9th. Gro, BARKLAM. ie 


FROSTS AND WATER SUPPLY, 

Sir,—I read your article re above with interest. I haye seen 
this week in a West-end square a Gin. water main solid with ice, It 
has been ‘‘ repaired,” but no care has been taken to prevent a 
recurrence. It was only l6in. or 18in. below the surface, Again 
in the suburbs I have seen several openings where similar work has 
been done ; and in one case, on the south side of London, after six 
or more repairs in one road, another burst occurred yesterday 
Here the main is only 18in. below the surface, Numberless are the 
cases’ where on this account tenants are put to the cost of 
| making a new connection, and all cost of parish charges in the 
bargain. This is because of the shallowness of the mains of the 
water company. Had the Act have been made to impose on the 
water companies the onus of bringing the house mains to the 
premises, under the public way, as is the duty of the gas com. 
panies, doubtless more care would have been and be exercised. 

It does seem strange to see service after service being relaid in 
exactly the same posts and same conditions, without an Care ag 
| to protection, Further than this, the companies have hi ut in 
| stop valves on the outside, as well as on the premises and nside, 
| The Act regulations on same, 1871, sec. 12, state the stop valve 
may be put in at the option of the consumer inside, In doing 
| this the company in one case—of many only—raised the service to 
| get in the valve thus :— 





HOUSE 






PAVEMENT se 
—_ Ue: Te 











To show the companies are wrong, and should be dealt with 
by the Board of Trade, and any cost of relaying be borne by them, 
— from Section 10, regulations under the Metropolis Water 

ct, 1871 :— 

‘* Every pipe hereafter laid for the conveyance of, or in con- 

| nection with, water supplied by the company, shall, when laid in 
open ground, be laid at least 2ft. 6in. below the surface, and 
shall in every exposed position be properly protected against the 
effects of frost.’ 

The foregoing, which is only a trifle of the multitudinous cases, 
shows an absolute indifference as to carrying out the Act, and the 
Board of Trade are the authorities to see to this. Your suggestion 

| that some other body do this is good, but the right ones should be 
made to doit, Taking things as they are, say the main is 2ft. 
deep under a macadam road, I have services put in thus :— 
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It will be seen by shutting A and opening B, the whole cof 
the house pipes can be emptied after the cisterns are filled, 





























Serene R. - Aux pieds. | Aux genoux. A latete. Au plafond 
St. Nicolas Tee dep. Bae ai 2x06, 2x06. 2x00. | 2x0C. 
ge os: Paw ot -- — 25 x OC. 9 C. 5 C, 8 C. 
Hulst.. «. arrivee = 374C, 25 CG. 11. 8 C. 9C 
—- «- depart — 59 C. 44 0. 17 C. 11 C. 17 C. 
aes Slee ae _ ” ” " 
Sluyskill :: me = 60'0. 45°C. 19°C. 16'C. 18 ( 
Terneuzen _ —_ _ 19 GC. 16 C. 8 
. De Terneuzen a St. Nicolas. ee i ee 
MEROUREME (20 oc cc co co ce 2x 0c. 21 C. 138 C. 8 C. 13 C. 17C \ 
ns ie, - a 40 C. 404C. 154C. 16 ©. 17 C, j 10 kilometres 
Clinge me a _ 45 C. 19 C. 16 C, 18 C. 13 kilometres 
St. Nicolas ae - — 45 C. 19 CG, 16 C. 19 C. 10 kilomet-es 
St. Nicolas mM 9 deg. of frost. = 36 F. 30F. |  96F — 
Clinge ie) ee _ _ 77 F. 48 F. 41 F. 46 F. 
Hulst.. arrivee _ 99 F. i A 52 F. 46 F. 48 F 
— depart _ 188 F. 1ll F. 62 F. 52 F. 62 F 
= on. as ° ’ ” F 
Sluyskill *: ae: ae 140'F. 112'P 66 'F. 60 'F 64'F 
Terneuzen = ce _ _ _- 66 F. 60 F. 64 F 
De Terneuzen a St. Nicolas. 
Se ae oe ee es 86 F. 70 F. 55 F. 46 F. 55 F. 55 F. 
Axel .. on — 104 F. 105 F. 57 F. 60 F. 62 F. 
Clinge .. 22 = - 112 F 66 F. 60 F. 64 F. 
St. Nicolas —_ —_ 112 F. 66 F. 60 F. 66 F. 





CHAIN CABLES. | 


Str,—We have read with interest the report in your issue of | 
22od ult, of the results obtained from 2}in. cable of American | 
manufacture, It is unfortunate the testing machine, where the | 
experiment was made, was not of sufficient power to prove the | 
sample to destruction, as it would then have been more easy to | 
jadge of the progress made by our American competitors. A | 
tensile test of 380,0001b. on 2hin. stud link cable is by no means 

a record one, in fact it is less than one ton in excess of Eaglish | 
Admiralty requirements, as their specification provides that samples 

shall not break at less than 168? tons, or, say, 378,000lb. Uader 

our contract with the Eaglish Admiralty for chain cables, mooring | 
chains, &c., we are getting far better results than the above, as will 
be seen from the table of tests which we here give:— 


Size Number Number Average Average over 
of of of break- Admiralty | 
ouliie fathoms samples ing tensile | 
* represented. taken. strain. test | 
Inches. Tons cwt. qr. 
3. OO _ 300 0 0 not broken. | 
3 — ~ 278 5 0 90°84 per cent. | 
21 800 64 157 10 1 WS 5 ss | 

2) 1000 80 146 4 8 79°98 5, 45 
2 1000 80 129 17 0 a ae 
1q 1000 80 112 14 2 > | 
rs 1000 80 7 50 90°34)? 


Samples from 3hin. open link chain withstood 300 tons without | 
fracture, or, say, 185°71 per cent. over Admiralty tensile test. 

Samples from 3}in. open link chain withstood 300 tons without 

fracture, or 205° r cent. over Admiralty tensile test. 

We would specially have it understood that all these samples 





The new Swiss goods locomotives have no less than 87 tons on 


were cut out of actual cables by an Admiralty overseer and proved 





| conveniences to take the place of the usual appliances, 
| matters as these should not be left longer without remedy, which 


It may be the upper cisterns are exposed, or the house empty, 
or other circumstances may need that these cisterns should not be 
filled. This can be done by shntting C, while Bis open. It will 
be seen that by then shutting Band opening A, water can be got 
at any time without leaving the honse to get it, sate pe J the 
mains are not frozen in the street, and this E a thing that should 
be seen to at once; if the company can keep the mains free for 
standpipes, they ought for the Some mains. 

Respecting house tanks, they should be inside the house in a 
plastered space, and covered and protected by casing, and a gas 
jet to farther warm the atmosphere is a very desirable matter, and 
where gas is not available a lamp would suffice, The effect of 
being without water must now be apparent to many, but much 
more so in public institutions, as several have had to erect — 
sac 


is simply expenditure, 

I this week wrote a surveyor, to mention the matter to his 
vestry of the shallow depth of mains, and he has I find not done 
80. bis alone further shows the need of the authorities acting in 
the matter. F, Borrrne, 

London, March 9th, 


(We publish Mr. Botting’s letter as it contains points which 
willinterest some of our readers, but the fact which he mentions, 
namely, that the companies are able to give a water supply in the 
standpipes, is evidence that not the mains but the cheap slovenly 
house service connections, and house pipe arrangements and 
fittings, common in and round London are chiefly to blame. The un- 
protected or insufficiently protected pipes in areas and other places 
subject to the recent low temperatures, and pipes passing through 
coal cellars, water pipes left full of water in which there is no cur- 
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in various exposed places, allow the first congelation, which 
pos hg extends to the service pipe. In houses where care has been 
taken the water supply has been without cessation during the 
whole of the past frost. whilst the next houses on either side have 
been without water. Yet these householders will blame the water 
company and not themselves or their house fittings.—Ep, 1. | 





SAFETY LIFT APPLIANCES. 


Sin,—The recent lift accident at Lloyd’s points a very important 
moral, namely, the advisability of competent supervision in the 
design of lifts and of the accompanying gear and appointments, 
A lift is very much in the same position as a steamboat or railway 
train, in so far as there is a certain amount of risk to human life in 
its use. Doubtless, the sources of risk are fewer than in the case 
of the steamboat or railway train, but they exist nevertheless, and 
should not be ignored. At present some lifts are subjected to 
inspection from time to time, in most cases by the makers, But 
no responsibility attaches to such inspection, and obviously—to be 
of any value—an inspection should be made in such a manner as 
will be recognised by law. I have just returned from America, 
where recklessness in the vse of lifts has perbaps reached its 
zenith, and the invariable reply to my comments was, “ They seem 
to work all right.” 

The International Trustee, Assets, and Debenture Corporation, 
of Billiter - street, a short time ago songht advice as to what 
alterations would be necessary in working their lift, and they 
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gave instructions that safety to the passenger was to be considered 
before anything, and that no expense was to be spared to attain 
this object. I need not enter into any details here other than just 
one which, had it been observed at Lloyd’s, would have prevented 
the accident which terminated in so fatal and lamentable a manner. 
As the expense involved is trivial, it is all the less excuse that this 
device is not more often used. 

As near as possible to the ram cylinder, the valve shown in the 
annexed cut is fitted. Under ordinary circumstances the pressure 
on either side of the valve varies little, and the valve is kept open 
by the action of the spiral spring. Should a pipe burst, the 
pressure on the top of the valve is much relieved, and the valve 
closes, leaving only a small hole, A, for the escape of the water, 
the result being that the lift descends gradually, instead of with a 
rush, until the ows position is reached, Thearrangement, which 
is patented by Messrs, Waygood, is simplicity itself. 

Ep. C. pg SEcunpo, A, M. Inst, C.E. 

28, Victoria-street, S.W., March 12th. 





THE LIFT ACCIDENT AT LLOYD'S, 

Sir,—Having read your excellent article in the issue of the 
&th inst., on the lamentable lift accident at Lloyd’s Registry 
Office, when one valuable life was lost and several men injured, I 
should like to make a few remarks thereon :—Firstly, the remark- 
able fracture of the pipe leading to the lift cylinder. This was 
apparently at right angles to the axis of the pipe. Now it is very 
well known that the tendency to produce’rupture at right angles to 
the axis in any cylindrical vessel or 7 is but one half that required 
to rupture the vessel or pipe peers with the axis ; this being so, 
I cannot but think that your suggestion of a certain amount of 
settlement tending to crack the pipe across the outer face of 
the flange in the screw thread, by which the pipe was con- 
nected to the flange, to be correct. Your suggestion as to damage 
to the pipe in screwing, I think, is also good. It is known 
that an immense amount of injury can be done to the 
best material by screwing with worn and blunted dies, 
especially if the screwing is done by machine, as in such 
a case the metal is not cut, but simply extended by the dies being 
forced into it. Again, you mention that the pipe was screwed 
and rivetted into the flange. This rivetting of the pipe end into 
the flange is quite unnecessary, and is likely to dodamage. The 
well-known Armstrong joint made with either leather or a gutta- 
percha ring is far better ; the flanges also, where it is practicable, 
should be pulled up by bolts not studs, 

A good deal has Lom said also about shock in the pipes, 
occasioned by stopping the lift too quickly. This may be, and is 
quite true as regards the street or hydraulic main side of the valve 
regulating the lift, and should be provided for by a proper relief 
valve, but as regards the lift side of the valve, the shock, if any, 
must be extremely small, and ought not to cause the pipes any 
distress. The shock, if any, would be caused by starting, not 
stopping the lift. I do not know what form of flange was used in 
this instance, but it is quite possible for ~ a to be most seriously 
damaged by unequally screwing up tbe bolts or studs, especially if, 
as is the rule, there are only two. I think, with you, that in the 
interests of both the public and hydraulic lift makers, the subject 
should be thoroughly investigated, as otherwise the direct-acting 
hydranlic lift, which has of late years become so popular, will fall 
into unmerited disgrace. JoHN M, Garvey, 

London, March 9th. 





THEORY OF THE STEAM ENGINE. 


Sir,—I assure Professor Alexander that when I stated that the 
greater part of the discussion between himself and Mr. Maurice 
Cross on B.T. units and the latent heat of steam was beyond my 
humble powers of comprehension, I simply stated the literal truth. 
Professor Alexander expresses his surprise that I do not appre- 
ciate his proof that temperature and sensible heat are not the 
same. Possibly he will be still more surprised to find that I am 
utterly at a loss to conceive how anyone could possibly have ever 
imagined that they are the same. en two bodies are in the 
same thermal state, they are said to have the same temperature, 
but each unit of niass does not necessarily possess the same quantity 


of sensible heat, They only do so when the bodies have the same 
specific heat. Professor Alexander states that the heat which 
raises the temperature of 1 lb, of water ldeg., will raise the tem- 
perature of 11b. of lead 30 deg. As this is in accordance with the 
value of the specific heat of lead, determined by using a ther- 
mometer graduated with equal intervals between the degrees, the 
statement is equivalent to the statement that equal increments 
and decrements of volume at constant pressure correspond with 
equal increments and decrements of heat. Will Prof. Alexander 
frankly state whether he does or does not believe that they do so? 

It is afar cry to Loch Awe, but it is a farther cry still from a con- 
ditionally expressed belief that the specific heat of steam is equal 
to the specific heat of water to a deliberate expression of belief 
in the statement that Clausius and Rankine have proved that the 
specific heat of steam is negative. If this wondrous discovery 
means anything at all, it must mean that in order to raise the 
temperature of dry saturated steam—whatever that may be—it is 
necessary toabstract heat from it. If the discovery does not mean 
thie, will Professor Alexander kindly explain what it does mean? 
Is the discovery general] accepted as an article of faith by fashion- 
able jin de siecle thermodynamicians? If so, how do they reconcile 
this belief with the belief which your correspondence columns 
show to have been invariably held, and which Professor Alexander 
in the first paragraph of his letter affirms that he now holds, that 
the value of the specific heat of steam lies between ‘3 and °5 
thermal units’ It seems to be now pretty generally acknowledged 
—although not frankly, as it ought to be by all candid researchers 
after truth—that the so-called latent heat of steam is really 
molecular vis viva, which must in turn be re-converted into sensible 
heat by molecular friction. The temperature of steam can there- 
fore only be kept from rising by abstracting the heat generated by 
molecular friction. The experimentally determined values of the 
specific heat therefore do not represent the actual value of the 
specific heat, but the difference between the actual value and the 
heat generated by molecular friction during the time of the 
experiments. The older the steam, the less rapid the rate of 
internal generation of heat. This fact fully explains the apparent 
paradox of the experimentally determined values of the specific 
heat of dry steam being greater than that of newly-generated 
saturated steam, although the greatest experimentally-ascertained 
values are less than half the specific heat of water. 

March 5th. WiLL1aM DonaLpson, 

[At the moment of going to press we have heard with very 
great regret that Professor Alexander died suddenly a few 
days ago as the result of a chill. We have not time to do 
more now than make the announcement,—EbD. E.] 





UTILISATION OF NIAGARA, 


S1r,—In reference to my article on ‘‘The Utilisation of Niagara,” 
whicb appeared in your issue of last week,I find that inadvertently 
no reference was made of the source from which I obtained the 
photographs you published. I am indebted to Professor Forbes 
for them: he took them himself, and one day when I was talking 
about the matter with him, he was good enough to allow me to 
select those photographs I wished to have from his private 
collection. Ep. C. DE SEGUNDO, 

28, Victoria-street, S.W., March 12th. 








LEGAL INTELLIGENCE. 


CHANCERY DIVISION, 
March 12th, 1895. 
(Before Mr, JusTIcE KEKEWICH.) 
ATTORNEY-GENERAL V, ST, JAMES’ AND PALL-MALL ELECTRIC 
LIGHTING COMPANY, 


THIS was an action by the Attorney-General, at the relation 
of the vestry of St. James’, Westminster, for an injunction to 
restrain an alleged public nuisance by vibration, noise, emission of 
gas, smoke, efiluvia, steam, and hot water, caused by the works of 
the defendants, at their contral station, in or near Mason’s-yard 
and Dake-street, Piccadilly. The proceedings on the part of the 
vestry were instituted under the provisions and powers of the 
Public Health London Act, 1891 (54 and 55 Vict., c. 76), sections 
13 and 21. One of the defences raised on the part of the 
defendants was that the acts complained of were justified by the 
terms of the provisional order by which they were regulated ; but 
it was now conceded that, having regard to the decision of this 
Court—affirmed by the Court of Appeal—in the case of ‘‘ Shelfer 
v. the City of London Electric Lighting Company,” reported in 
the current number of the Law Reports, and 11 the 7imes Law 
Reports, page 137, and which it is believed will be the subject of 
consideration by the House of Lords, that defence could not avail. 
The case accordingly turned on the question of fact whether or 
not the acts of the defendants constituted a nuisance. 

Mr. Warmington, Q C., and Mr. Macmorran appeared for the 
plaintiffs ; and Sir Richard Webster, Q C., Mr. Fletcher Moulton, 
Q.C.,and Lord Robert Cecil for the defendants. 

Mr. WARMINGTON had stated the case, and was proceeding to 
call the first of a very large number of witnesses, when 

Sir RicHakD WEBSTER interposed, and terms of settlement 
were agreed upon similar to those which it was stated had been 
arranged in an action before Mr. Justice North, brought by the 
Windham Club against the present defendants. 

Mr. JustTicE KEKEWICH ™ consent made an order that if, in 
the opinion of an engineer to be appointed by the Board of Trade 
or by agreement between the parties, the works of the defendants 
in Mason’s-yard now caused, or hereafter should cause, any 
nuisance by vibration or noise, or by permitting to escape from 
the chimney-shaft of the works black smoke, soot, ashes, or dust, 
or efilavia offensive and injurious to health, or by the discharging 
into the sewers of the vestry of hot water or steam, the defendauts 
would forthwith at their own expense make and execute all such 
works necessary for remedying the nuisance as the engineer should 
direct. The defendants were to pay the costs of the action and 
the expenses of the engineer, the costs of the inquiry before the 
engineer to be at his discretion, 








THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRICAL HAULAGE AT EARNOCK COLLIERY. 


At the ordinary meeting on Tuesday, the 4th March, 1895, Sir 
Benjamin Baker, K.C.M.G., vice-president, in the chair, two 
papers, dealing with the transmission of power by electricty, were 
read. 

The first, on ‘‘ Electrical Haulage at Earnock Colliery,” by Mr, 
Robert Robertson, B.Sz., M. Inst. C.E., opened with an account 
of the general features of the colliery and of those of its seams into 
which electrical haulage had been introduced, The arrangements 
of the shafts and the capacities of the cage and coal hutches were 
such that the oe | output amounted to 1200 tons. Details were 
given of the lengths and gradients of the main haulage roads in the 
Ell and Main coal seams, and of the two steam hauling engines 
operating those roads, on the main-and-tail and endless rope 
system respectively, Electrical hauling engines had been intro- 
duced to drive endless ropes, and to rep: orse traction between 
the main haulage roads and the working faces, 

The electrical generating plant comprised a dynamo for supply- 
ing power to the electrical hauling engines, capable at a fe of 
620 revolutions per minute of an output of 100 amperes at 490 
volts. It was driven from a shaft coupled direct to two single- 
acting Westinghouse engines, having pa. 13hin. in diameter, 
with a length of stroke of 12in., and developing together, 








when running at their normal speed of 350 revolutions per minute, 








122-horse power, with a steam pressure of 50 lb, per square inch. 
The electrical circuits were metallic throughout, and the conductors 
were highly insulated, being sheathed also in iron pipes in the 
shaft and supported upon insulators in the workings. 

The two electrical hauling engines, of which the main features 
were similar, were next described and illustrated. The motor of 
the engine in the Ell coal seams, when running at a speed of 770 
revolutions per minute, developed 35-horse power with a current 
of 76 amperes at a pressure of 400 volts. It was geared, through an 
intermediate shaft, to two pulleys with Hurd clips, each provided 
with a friction clutch and brake, by which the cables were driven 
at a speed of three miles per hour. The two cables wereof stranded 
steel wire #in. in diameter, and, after passing over balance 
wheels placed in recesses near the engines, operated circuits of 
2160 yards and 1020 yards in length respectively. The cables were 
supported at intervals of about 30ft. along the roads by rollers 44in. 
in diameter ; and at the corners were over wheels 5ft. in 
diameter, mounted upon vertical axes below the level of the rails. 
The gradients were so arranged at the corners that the trains of 
trucks could there travel without aid from the ropes. In the Main 
coal seam a cable operated simlarily a circuit 1580 yards in length. 
The cables were driven continuously at a uniform speed, and the 
coal hutches were attached to or detached from them by a Small- 
man clip. 

The efficiency of the plant as compared with the horse traction, 
which it had replaced, was then considered. The electrical haulage 
system in the Ell coal seam was capable of a daily output of 400 
tons. The daily output by horse traction had been 180 tons, and 
to increase this to 400 tons, thirty or forty horses would have been 
required, a number which could not have been employed in the avail- 
able space without confusion. The daily output of the electrical 
haulage system in the Main coal seam, which was not yet working 
at its full capacity, was between 150 and 200 tons. 

The yearly working expenses of the two systems were compared, 
upon the results of one and a-half year’s working, and were found 
to be £4130 and £1990 by horse traction and by electrical haulage 
respectively, showing that an annual saving of £2140 had been 
effected by the latter. The total cost of the electrical installation 
had been £3500. 


WATER POWER APPLIED BY ELECTRICITY TO GOLD 
DREDGING, 


In the second paper, “‘ Water Power applied by Electricity to 
Gold Dredging,” by Mr. Robert Hay, M. Inst. C.E., an account 
was given of plant which had been erected in New Zealand to 
utilise water power for generating electricity to be transmitted to 
motors operating a dredge in different portions of a distant river. 
The author pointed out that the transmission of water power by 
electricity, in well watered countries like New Zealand, rendered 
available deposits of gold in districts in which the scarcity of fuel 
would not permit of their being worked by other means. The 
plant described had been constructed for gold dredging in the 
River Shotover, the course of which was for the most part in 
rocky gorges through rugged country, accessible only by tracks 
cut down the leading spurs and gullies, 

The source of the water power and the method of its application 
were then described, and illustrated by a longitudinal section of 
the pipe line. The water was obtained at a creek 15 mile distant 
from the dredging ground, and was brought by a race cut in the 
side of the hill, or, in places where the ground was not suitable, in 
a timber flume, to a pressure tank at a level of 524ft. above the 
pipes at the generator house. From this tank to the Pelton wheel 
the water was carried in rolled steel pipes constructed in le 8 
of 19ft. 6in., bolted together by wrought iron flanges riveted to 
the pipes. 

The prime mover of the generating plant was a 4ft. Pelton 
reaction water-wheel, upon the buckets of which the water, from 
a nezzle 1hin, in diameter, impinged at a pressure of 228 lb. per 
square inch, This wheel drove two series wound dynamos working 
at a normal speed of 700 revolutions per minute, each developing 
a current of 40 ampéres at an electro-motive force of 650 volts, or 
together nearly 70-horse power. The dynamos were coupled in 
series, and to guard against damage from abnormal increase of 
current, a regulator was so arranged as to throw into the circuit 
an artificial load, in case of the current becoming from any cause 
3 amptres greater or less than itsnormal amount, Theconductors, 
of a length of 2 miles, were of No. 4S.W.G. bare copper wire, 
and were supported upon insulators carried by cross arms upon 
old 40 Ib, rails. 

The current was conducted to two motorsin the dredge, one 
for driving a centrifugal pump and the other for operating the 
buckets, winches and revolving cylinder. These two machines 
were duplicates of the dynamos and were coupled in series so that 
when the bucket motor was switched off, the pump motor absorbed 
the surplus power by increasing the speed of the pump and causing 
it to throw more water. 

The dredge was constructed for the most part of steel and was 
capable, when sg at a depth of 20ft., of an output of 90 
cubic yards per hour. The dredgings were delivered, through a 
revolving screen for separating the stones and courser material, 
upon baiza tablesset atan inclination of 1in12. Two 10-ampére 
arc-lamps lighted the dredge at night, and were joined in multiple 
series with motors, with suitable arrangements for their control. 
A table of particulars of the efficiencies of various parts of the 
plant was given. The cost of the installation and the = 
working expenses, £7000 and £35 respectively, were also tabulated. 








EncLisH TorPEDO Boats aT PorT ARTHUR.—The following 
account of the capture of Port Arthur, written bya Japanese 
officer, has been received :—“‘ The armour-plated Yarrow torpedo 
boat Kodaka is now in China waters on active service and proving 
to be of great use. It was she that led the torpedo flotilla in 
their daring entry into the harbour of Port Arthur at the nick of 
time, which called forth the admiration of the British officers on 
board the Porpoise. She is at this moment being used for scouting 
purposes off Wei-Hai-Wei. Meanwhile, I may say that none of 
the Chinese torpedo boats have given a creditable account of them- 
selves, and a flotilla of these craft was conspicuous by its flight 
very soon after it met our fleet. Since writing the above the 
Kodaka took a leading part in the successful attack at Wei-Hai- 
Wei.” 

THE YORKSHIRE COLLEGE ENGINEERING SocieTy.—At a recent 
meeting of the Yorkshire College Engineering Society, at which 
Mr. Henry McLaren presided, a paper was read by Mr. William 
Welbury upon ‘“‘ Breakdowns at Sea and how they have been 
Repaired.” The lecturer said that amongst the chief causes of 
breakdowns are the constant alterations in the structure upon 
which the machinery is placed, priming of boilers, wasting action 
of the sea water, and the liability to small derangements more or 
less serious in their results, Many accidents happen which are 
never heard of outside the engine-room, but which, if not quickly 
repaired, lead to the stoppage of the vessel. Amongst these may 
be noted defects in air pump valves, stop valve spindles, broken 
side lever links, burst condenser tubes, &c. Some of the more 
serious accidents are caused by the fracture of C= shafts, 
which, owing to their contact with sea water and the difficulties of 
examination, are more liable to fracture when at sea. After 
dealing with many ordinary cases of breakdowns, Mr, Welbury 
gave some specially-chosen examples, amongst which perhaps one 
of the most noticeable was the fracture of a jacketted cylinder 
barrel. This was repaired temporarily by angen wood blocks 
within the jacket space so as to prevent the outbreak of steam 
through the jacketted barrel, the cylinder wall where broken me | 
replaced by hard wood fitted and secured to the timber backing. 
short discussion followed, which was taken part in by the chairman, 





Messrs, Drake, Grover, Tetley, Nicholls, and Gardner, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 





PARIS.—Bovveau anD OnEVILLET, Rue de la Banque. 
BERLIN.—ASHER AND Co., 5, Unter den Linden. 
VIENNA.—GEROLD anv Oo., Booksellers. 

LEIPSIO.—A. TwizTmMeyER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON. ’ 


*.* In order to avoid trouble and ¢ , we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Enoineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


R. H. (Sawbridgeworth).—Ist. We never recommend firms. 2nd. That 
depends on the premium and the wording of your indentures. The smaller 
the premium the less you get for it. But it may happen that a large pre- 


mium gives a small return. 

A. W. H.— We do not quite understand your question. The wheels are cast 
in flasks in loain, just as any other wheels ave cast. There is nothing to 
prevent any competent woulder from making the moulds when he hasa 
proper pattern, Of course the mould is built up. 





DR. ANGUS SMITH'S COMPOSITION FOR COATING PIPES AND 
CASTINGS. 


(To the Editor of The Engineer.) 

Sir,—We shall esteem it a favour if you can inform us who are the 
makers of Dr. Angus Smith’s solution for dipping castings and ironwork 
to prevent rusting, or oblige us by inserting our inquiry in your next 
issue. | 

Darlaston, March 9th. 


GLASS WATER GAUGES WITH WIRE-GLASS PROTECTORS. 
(To the Editor of The Engineer.) 

Sir,—We require the name of the makers of the gauge glass with wire 
protection by encasing or imbedding, as mentioned in your impression 
cf January 11th. A. 8. D. 

Forest Hill, 8.E. 








BRUSH-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—We require machinery for the manufacture of brushes of all 
kinds, including wire brushes, and for both hand and ,power working, 
but are unable to find the names of any makers of machinery for this 
work. Perhaps some of your correspondents can help us. aW. f 

London, March 6th. 





ALUMINIUM. 

(To the Editor of The Engineer.) 
reader give me the date and number of Bayer’s or 
Bayard’s patent for se’ ting aluminium or other metals from their 
ores. I fancy that the basis of this patent is electrolytic, and I should 
also be glad to be informed whether the most economical or approved 
method of separating aluminium from aluminiferous clay is by electroly- 
sis or by fusion. F. O. F. 

March 18th. 


WATER SUPPLY PUMPS DRIVEN BY OIL ENGINES. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers give me the maker's name of an oil- 
engine pump—20 to 30-horse power—for water supply purposes ? 
BorRovUGH ENGINEER. 


Sir,—Can any 
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MEETINGS NEXT WEEK. 

Tue InstiITUTION oF Civi, EnoingErs.—Tuesday, March 19th, at 8 p.m. 
Paper: ‘‘ Steam Engine E y—Condensing Kngines,” by Mr. Henry 
Davey, M. Inst. C.E. Discussion on Mr. William Duff Bruce’s, M. Inst. 
CE, and Mr. James Henry Apjohn’s, M. Inst. C.E., papers. Friday, 
March 22nd, at 8 p.m. Students’ meeting. Paper: ‘* Pipe Siphons 
under the Ouse at York,” by Mr. G. B. Williams, Stud. Inst. C.E. Mr. 
Alexr. R. Binnie, Member of Council, will take the chair. 

NortH-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDER?.— 
Thursday, March 21st, at 7.30 p.m. Graduate Section. Paper: ‘‘Screw 
Propeller Shafting,” by Mr. E. F. Moroney. Discussion. 

Roya Institution or Great Britain.—Friday, March 22nd, at 9 p.m. 
Paper: ‘ Emily Bronté,” by Sir Wemyss Reid, LL.D. esday, March 
19th, at 3p.m. Lecture: ‘‘ The Internal Framework of Plants and Ani- 
mals,” by Professor Charles Stewart, M.RC.S., F.L.S. Thursday, March 
2st, at 8 p.m. Lecture: ‘Three Periods of Seventeenth Century 
History—III. The Restoration,” by Samuel Rawson Gardiner, Esq., M.A, 
LL.D. Saturday, March 28rd, at 3pm. Lecture: ‘‘ Waves and Vibra- 
tions,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.8., 
M.R.I., Professor of Natural Philosophy, R.I. 

Royal MeTEoroLoGIcaAL Socrety.— Wednesday, March 20th, at 7.80 p m- 





Lecture: ‘The Motion of Clouds considered with reference to their 
Mode of Formation,” by Mr. W. N. Shaw, F.R.S. Ulustrated by Experi- 
ments, 


Gro.oaists’ AssociaTion.—Saturday, March 23rd. Visit to the Museum 
of Practical Geology, Jermyn-street, when a demonstration will be given 
by Mr. W. W. Watts, F.G.S., on ‘‘ British Rocks.” 

Loypon CuamBee or ComMERCE.—Monday, March 18th, at 12 noon. 
Electrical and Allied Trades Section. Agenda includes a consideration 
of the report of the Board of Trade Committee, and whether any action 
should be taken in connection with the Bill about to be introduced by 
the Government. 

Socrety or Arts.—Monday, March 18th, at 8p.m. Cantor Lecture: 
“Commercial Fibres,” by Dr. D, Morris, C.M.G. Tuesday, March 19th, 
at 8pm. Applied Art Section. Paper: ‘ Practical Carpet Designing,” 
by Alexander Millar. J. Hungerford Pollen will preside. Wednesday, 
March 20th, at 8 p.m. Paper: ‘The Progress of the Abattoir System in 
England,” by H. F. Lester, Hon. Sec. to the London Model Abattoir 
Society. Sir Benjamin W. Richardson, M.D., F.R.S., will preside. 
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THE NAVY ESTIMATES. 


THE debate which took place on the Navy Estimates 
on Monday night had the merit of being interesting and 
instructive, although those who assailed the policy of the 
Admiralty effected nothing in the way of altering that 
policy. Mr. Arnold Forster's motion:—‘ That this 
House, before voting supplies for the maintenance of her 
Majesty’s Naval Establishments, seeks an assurance 
that the Estimates submitted to it with that object by 
her Majesty's Government are based upon a considera- 
tion of the needs of possible war by sea and land, and 
upon the consideration of advice tendered in that behalf 
by the naval officer selected for the conduct of the naval 
operations in case of war,” was rather academic than 
practical. The assurance asked for is, as a matter of 
course, implied in the Estimates themselves; and the 
Government had no difficulty in satisfying the House as 
far as perhaps it was possible. We have already given 
our readers a summary of the naval programme for the 
year, and it is not necessary at this stage of Supply to 
go into detail. It will be remembered that no battle- 
ships are to be laid down this year; the ten in process 
of construction are to be advanced. For the rest a con- 
siderable cruising addition is to be made to the Navy, 
and quite a little fleet of torpedo catchers will be con- 
structed. The only addition to the engineer staff will, 
we regret to say, consist of forty assistant engineers, to 
be drawn from private firms. How urgent is the need 
of a much more substantial increase we have shown from 
Admiralty figures in our last impression. 

By far the most interesting portion of the debate was 
that concerning boilers in the Navy. It is much to be 
regretted that Mr. Allan spoiled an excellent case by 
going much too far in his condemnation of Admiralty 
policy. With more moderation he would no doubt have 
scored a success. His onslaught on water-tube boilers 
contained much that was true. Unfortunately, however, 
it was equally true of any other boiler that could be used 
under the circumstances. Mr. Allan’s words convey the 
impression that he regards the water-tube boiler as too 
dangerous to be used. Possibly he did not regard the 
House of Commons as the place in which to suggest a sub- 
stitute. It seems to be admitted that vessels of the 
Hornet type we must have. Mr. Allan did not dispute 
the necessity for them; but such vessels are only possible 
when fitted with either the water-tube boiler or the loco- 
motive boiler. It is not possible to get the required result 
under the fixed conditions out of a Scotch boiler. Unfortu- 
nately, however, the locomotive boiler has killed quite 
as many persons as the tubular boiler. Indeed, the risks 
incurred in its use contributed largely to the popularity of 
the water-tube type. So far as experience goes, one is at 
least as safe as the other; and no doubt, as experience is 
acquired, the water-tube boiler, which is still in its infancy, 
will undergo improvements. Mr. Allan is really far too 
conservative in the matter of boiler engineering in the 
Navy. While, however, we cannot agree with his 
views concerning the propriety of using water-tube boilers, 
we are at one with him in his arguments against fitting 
two such great warships as the Powerful and the Terrible 
with Belleville boilers. The experiment is made on far 
too great a scale. The advantage possessed by the 
Belleville boiler over the Scotch boiler in the matter of 
weight, space occupied, and economy of fuel, does not 
appear to be well marked. In the United States Belle- 
ville boilers have been fitted in the lake steamer North- 
west; but they have so far failed to give satisfaction, that 
the order for similar boilers for a sister ship has been 





suspended for the present. The principal reason for on 
ing the Belleville boiler is that it permits pressure of 2201b. 
to be carried for the supply of quadruple expansion engines ; 
but so far as we are aware the Powerful and Terrible 
will carry 155 Ib. only. From all the information we have 
been able to obtain, it appears that the Belleville boiler 
is an excellent steam generator, giving little trouble in 
the French passenger steamers where it has been most 
used; but this is not a sufficient reason for its adoption 
in our navy. The truth on this subject appears to 
be misunderstood, and Mr. Allan did not bring it out 
on Monday night. Itis admitted on all hands that the 
Scotch boiler does not comply with the Admiralty 
requirements. Mr. Forwood’s reply to Mr. Allan is worth 
quoting from in this direction. ‘There was,” Mr. For- 
wood said, ‘‘no doubt that at one time there was an 
inclination to cut down the size of boilers and force 
them to give larger horse-power than, as it had since 
been proved, was practically possible. They had then at 
the Admiralty probably the best theoretical engineer 
that ever lived, but his great forte was theory rather 
than practice. His great desire was unduly to cut down 
engines and boilers, in order that a vessel might hope 
to be propelled at a higher rate of speed and be built 
on finer lines. The result of that policy was that 
several vessels, the Blenheim, the Blake, and the 
Vulcan, had not proved satisfactory. The boilers would 
not stand the forced draught for which they were origi- 
nally designed. When the Naval Defence Act vessels 
were laid down, it was decided that the boiler power of 
those vessels should be as near as possible on the lines 
adopted by the mercantile navy. He ventured to say 
there would be no trouble found in the ninety ships built 
by his noble friend so far as boiler power was concerned.” 
The engineer here referred to was Mr. Durston’s prede- 
cessor, the late Mr. Sennett. Those who, like ourselves, 
knew that gentleman, will not admit that he was deficient 
in practical knowledge. That he believed in light 
machinery is quite true, but he was beyond all question 
goaded by the demands of the Admiralty further in 
that direction than he wished to go. It should not be 
forgotten, must not be forgotten, that no one knew how 
much or how little forcing a marine boiler would bear. 
It is very easy to be wise after the event, but it is 
certain that the failure of tube ends and the destruction 
of boilers came as a surprise on marine engineers all over 
the country. It had been said that marine boilers forced 
with air pressure of a couple of inches would not last 
three years. No one dreamed of saying that they would 
not last three hours. However, by degrees the facts 
came out, and it is now, as we have said, a matter of 
common knowledge that the Scotch boiler is worked up 
to about its maximum power in our mercantile marine. 
But it is of paramount importance that something better 
shall be available. Mr. Allan blamed the Admiralty 
because they had been trying for years to get a horse- 
power out of 13 square foot of heating surface, when 3ft. 
were necessary. But Mr. Allan forgot for the moment 
that the watchword of the engineer should be progress ; 
and he would be the first to blame the authorities, we 
think, if they sat down and rested content with 
what had been done already. Had they pursued 
such a policy we should still have box boilers, 15 lb. 
safety valve loads, and simple engines making 240ft. 
of piston speed per minute. We blame the Admi- 
ralty not for experimenting, but for not experimenting 
in the proper direction. It is nothing to the purpose that 
the Belleville boiler is a very good boiler; so is the 
Lancashire boiler, but no one proposes to send it to sea. 
The question is not the general or abstract excellence of 
the Belleville or any other type of boiler as a steam gene- 
rator, but its fitness for use in a man-of-war. Now, so 
far as we can see, the Belleville boiler does not seem to 
be calculated to meet the requirements of the Admiralty, 
and we say this although its selection by the Admiralty 
for these ships would appear to contradict it. Its 
principal merit, as we have said, is that it appears to be a 
very safe and moderately efficient generator of steam of 
very high pressure. If steam of lower pressure will do, 
then the principal advantage possessed by the Belleville 
boiler disappears. Mr. Allan was perfectly right when 
‘he implored the Admiralty, as an engineer, to test these 
boilers for themselves before fitting them into their two 
grandest cruisers. He would like the boilers to be first 
fitted into a second-class cruiser, and then have them 
tried at sea—not merely for a couple of hours’ run, with 
a few newspaper correspondents on board, but running at 
sea till the coal was exhausted ; and then, after taking in 
a fresh supply at some coaling station, to steam home 
again. Let this be done in the presence of competent 
experts ; let the latter make a full report upon the boilers, 
and let that report be laid upon the table of the House.” 
But it is one thing to urge caution in the adoption 
of water-tube boilers; quite another to include them 
one and all in a sweeping denunciation. There are two 
sides to every story, and the Admiralty have not acted 
without justification for their action. It is beyond 
question that the Belleville boiler has been adopted in 
the French Navy as the best solution of a perplexity. 
Among the ships depending on it for the motive 
power are the Bouvet, 14,000 indicated horse-power; 
Descartes, 8500 indicated horse-power; Pascal, 8500 
indicated horse-power; Pothuau, 10,000 indicated horse- 
power; Galilée, 6600 indicated horse-power; Catinat, 
6600 indicated horse-power; Bugeaud, 9000 indicated 
horse-power; Chanzy, 8500 indicated horse - power; 
Charner, 8500 indicated horse-power ; Latouche Tréville, 
8500 indicated horse-power; Brennus, 14,000 indicated 
horse-power; Lavoisier, 14,000 indicated horse-power ; 
Charlemagne, 14,000 indicated horse-power. It has 
been pointed out, moreover, that the Belleville boiler 
has the enormous advantage conferred by the power of 
getting up steam in a hurry. An ironclad with cylindrical 
boilers would take some twelve hours to get steam up ; 
the same vessel with Belleville boilers would have a full 
head of steam in three-quarters of an hour. Nor can it 
be said that the boiler is untried at sea. Mr. Walter 
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Maudslay, in an interesting letter addressed to the 
Times, says:—‘ About sixty ships have been fitted 
with these water-tube boilers, driving engines of a 
total power of 350,000 horses, and in no case have 
we ever heard of an accident of any sort.” On one aspect 
of the case Mr. Allan did not comment. We hasten to 
supply the deficiency. Is it really true that English and 
Scotch engineers are so incompetent to meet the wants 
of the British Navy that we must go to France to be 
taught how to make boilers? We entirely disbelieve 
such a doctrine; yet Mr. Allan while condemning the 
water-tube boiler, which has the merit of giving us the 
very fastest craft in the world, has suggested nothing to 
take its place. Even if it was the “‘death-trap” that Mr. 
Allan holds it to be, its use would be forced upon the 
nation by the action of other countries. 

In the course of the evening, a question was asked con- 
cerning the boilers of the Hornet. A great deal of mis- 
apprehension seems to exist about this boat. It has been 
said that she has been “ gutted;” that her boilers are 
an utter failure, and soon. In all this there is no truth. 
Mr. Robertson’s reply is again calculated to convey a false 
impression. In reply to Mr. Gourley he said :—‘‘ Of the 
forty-two torpedo-boat destroyers completed and build- 
ing, all except six are and will be fitted with water-tube 
boilers. The boilers of nine of these ships were fitted 
with copper tubes throughout by the contractors, who 
were responsible for the design and preferred to use that 
material. In three of the last-named, on the contractors’ 
preliminary trials, failure of the copper tubes occurred 
in positions most exposed to the fire,and in one case was 
attended with fatal results. It was consequently decided 
to avoid further risk by substituting—entirely in some of 
these vessels and to a larger extent in the others—steel 
tubes for copper.” 

Now this conveys the idea that all the contractors 
desired to use copper. This is not so. The Admiralty 
preferred to use copper ; possibly some of the contractors 
did, but not all. But copper has this defect that it is 
a tender metal, especially when highly heated. We are 
not referring now to red heats, or anything near red 
heats, as the tubes are very easily damaged by the fire- 
men with their darts or prickers. On the whole, steel is 
a better material than copper, and in most of the larger 
boats it has been found desirable to take out the rows of 
copper tubes next the fire and replace them with steel. 
The boilers are comparatively light, and it is a simple 
matter to put them under a crane and lift them out of 
the boat. That is the explanation of what has occurred 
with the Hornet. The Admiralty has a great problem to 
solve, and, so far, the water-tube type of boiler seems to 
be the only one that will solve it. A similar problem has 
been attacked on identical lines by the United States, 
France, and Germany. It is waste of energy to denounce 
water-tube boilers without explaining how we are to do 
without them. It is very far from being proved that they 
are both necessary and desirable in ironclads. Such ships 
present a problem totally different from that furnished 
by our torpedo-boats and torpedo-boat catchers. On this 
fact Mr. Allan ought to have insisted. He did not, and 
he threw away an excellent case. 


FROST AND WATER SUPPLY. 


An abnormal frost has brought about abnormal 
inconvenience in a multitude of households all over the 
kingdom. In the metropolis the circumstance that 
cisterns were empty and water had to be obtained from 
standpipes in the streets, or from water carts, has evoked 
a storm of more or Jess unnecessary denunciation of the 
water companies. The frost has come and gone, and it 
may be possible to induce householders to listen to 
reason. It has been said with clamour that if only the 
County Council had had the control of the water supply 
there would have been no trouble. It is a pity that 
those who enjoy facilities for making their views public 
are not more careful in obtaining information concerning 
facts. In Liverpool there is no water company, and 
there are over 3000 fractured mains. In Birmingham, 
Leicester, Nottingham, there has been a very serious 
interruption in the water supply. In Sheffield it is 
estimated that 150,000 persons have been left depen- 
dent on water carts for their supply. In Leeds there 
has been a virtual water famine, and the utmost 
that the Corporation seemed to be able to do was 
represented by the posting of placards all over the 
town threatening householders with a fine of £5 if 
they left a tap running to prevent freezing, and the 
inspectors made domiciliary visits in order that the 
placard should not be a dead letter. On the whole, the 
London companies have done better for their customers 
than the Corporations or Town Councils have dore for 
those whom they undertake to supply. The fact ought to 
be borne in mind. In truth, there has seldom been a 
more ignorant outcry than that which has been raised 
in the colurans of the daily press against those who, if 
they have sinned at all, have sinned in the best possible 
company. It has been said that the London water com- 
panies have by bad management brought about troubles 
that were easily preventible. The vague use of the word 
“* companies ” in this connection is worth notice. To the 
general public a company is a species of abstraction. If 
we say that a public company is usually composed of a 
body of men and women like the rest of mankind, and with 
no more power of control over its affairs than is possessed 
by a Hottentot, we state a fact always overlooked. 
The constructive details of the great machinery by 
which water is brought into our houses have all been 
worked out by the most competent water-supply engi- 
neers in the world; and the fact that the freezing of 
mains and service-pipes has not been confined to one or 
two great cities is excellent evidence that the failure of 
the water supply has been due, as we have stated, to an 
entirely abnormal cause. We have heard the placing of 
mains only 18in. below the roadway denounced in the 
most vigorous terms ; but not one of those who have lifted 
up their voices in vituperation can cite a single instance 
occurring during the last thirty years in which a main 








18in. beneath the roadway was frozen in England. Not 
long since a daily contemporary blamed a water company 
for laying its main so deep in a street that much trouble 
and delay was caused in gaining access to it. There are 
excellent reasons why a main should not be laid deeper 
than is necessary. Much of the argument that has 
been employed concerning the metropolitan network 
of gw ogy is as sound, and no sounder, than 
would be the advice to build all our houses in antici- 
pation of an earthquake. The fact is that in this 
country we have a climate which is never very cold or 
very hot, and to provide, at great inconvenience and 
expense, for frosts which occur once in a lifetime would be 
as wise as to fit our houses with punkahs and tatties, or 
to provide our beds with mosquito curtains. 

But although the freezing of mains is a thing in the 
causing of which the water companies are irreproach- 
able, we have no intention of asserting that our water 
fittings are all that they should be. Let us take an 
average case, and see how it has been with two houses 
side by side. Each of these has a cistern or tank 
holding about 400 gallons; each tank, near the top of 
the house, is enclosed by four brick walls, and is covered 
by a stout wooden lid, in which isa trapdoor giving access 
to what is known as “the ball-cock.” That is 
a valve worked by a copper ball at the end of a 
lever. When the tank is full the ball floating on the 
water closes the valve. The water is turned on about 
7 a.m., and remains on until 1 p.m. During this period 
most of the supply for baths, &c., is taken from the 
cistern, which is filled as fast as it is emptied from the 
main. At 1 p.m. the tank is full. During the remainder 
of the day some 200 gallons or so are drawn off; the 
cistern remains half empty until the following morning, 
when it is refilled as before. A frost sets in for two or 
three days. This has no effect. The water in the mains 
is warm; it is warm in the river, in the filter beds, in 
the reservoirs. But at last the frost begins to tell, and the 
water arrives in the cistern at 35 deg. instead of 45 deg. 
Then trouble begins. The valve of the ‘ ball-cock’’ is so 
made that a very little ice will clog it. No water is 
drawn off for half an hour or so while the cistern is 
full. The valve freezes fast, and as the water drops 
subsequently the ball is unable to follow it down. Next 
morning, when the water is turned on, none can come in ; 
the following day the cistern is empty. If the frost 
is very severe and continues, the stagnant water 
in the service pipe to the house freezes, and then 
all is over for the time. That is the fate of 
householder A, who sits down and writes indignant 
letters to the daily press. His next-door neighbour B, 
preferring water to literature, opens the trap-door of the 
cistern every morning, and pours a cupful of boiling 
water on the frozentap. The float falls, the valve opens, 
and the cistern fills. He has plenty of water all through 
the frost, at, it is true, the expense of five minutes 
spent by someone at the cistern every morning. Now, 
even this five minutes might, we believe, be saved by the 
use of a ‘‘ball-cock ’’ which cannot be frozen fast. This 
is the time for the inventor to produce such a valve and 
reap a harvest. The result can, we think, be brought 
about by fitting the end of the service pipe where it enters 
the cistern with a bell-metal nozzle worked to a sharp 
edge and carrying a copper disc to be pressed against this 
by the float when it rises. It is not essential that 
the valve should be dead tight; and made in this 
way there would be no surfaces to freeze together. 
When the water supply is constant into a cistern the 
action is much the same. The “ ball-cock” freezes up 
during the night. If water is drawn direct without a 
cistern there is seldom much trouble for want of water; 
but there are very often burst pipes, due to freezing in 
cellars and underground passages, which no one warms or 
wants to warm. It will be seen that in the cases we 
have cited—and similar cases may be counted by the 
thousand—all that is needed to maintain a supply of water 
is a little forethought on the part of the householder, a 
small manifestation of that intelligence which leads him 
to see that his house is locked up at night. If he resided 
in a climate such as that of Canada, he would be com- 
pelled to see that all the house pipes were emptied each 
night, through a drain cock provided for the purpose. The 
water company can bring the water to a man’s door, but 
he must see that the door is open to let it in. 

But there are worse things about a frost than difficul- 
ties in the way of getting water into a house. That can 
be in a measure overcome by the aid of the street stand- 
pipe and one of the great army of the “ unemployed.” 
It is not so easy to get water owt of the house, 
and for this the sanitarian is responsible. He insists, 
and very properly, that as far as possible all drains shall 
run outside the house, and that all stack pipes from the 
roof and waste pipes from sculleries, baths, and lava- 
tories shall deliver over traps fitted with gratings, and 
not into traps under the surface. The lead waste pipes 
must pass down the walls outside. The result is simple 
enough. In a frost, the traps being open to the air, and 
intentionally left so, freeze up solid and the mouths of the 
lead waste pipes are plugged. The result is that baths 
and lavatories become useless. This has occurred in 
every second house in the suburbs of the metropolis and 
the great towns. Streets have to a certain extent 
escaped, but only because it is impossible fully to carry 
out the sanitary rule. But in the City and Westminster 
very great inconvenience has been caused by the freezing 
up of lavatories and closetsin this way. For this trouble, 
of course, the water companies are not to blame, and we 
do not think it is possible to hold the plumber respon- 
sible for it. In truth, much of our sanitary engineering 
is based on the rooted belief that severe frosts of long 
continuance are strictly exceptional, andit would be wholly 
impracticable in a more severe climate than that in 
which we live. 

Nothing does much more harm, we think, to the pro- 
gress of improvement, than rash and unfounded denunci- 
ations of things which have, on the whole, worked well 
and given satisfaction to hundreds of thousands of indi- 








viduals for years. There is, unfortunately, a good deal 
of bad plumbing done in houses which are badly built: 
and even in good houses there is room for improvement 
Pipes are often carried about injudiciously ; service pipes, 
for example, being led through cold cellars and store. 
rooms, in which fires are prohibited for sufficiently self. 
evident reasons. Cocks and fittings of all kinds are made 
without the smallest consideration we shall not 
say for continued frosts, but even for those which 
occur regularly every winter. It is unnecessary to 
provide for a temperature at or about zero enduring 
for three weeks at a time; but it is foolish to ignore 
temperatures 8 or 10 deg. below freezing enduring a 
week at atime. Improvements are wanted in hydraulic 
work all over the house; or rather the popularity of good 
fittings—for they abound—is wanted; but this would be 
true if we enjoyed perpetual summer. The frost and its 
troubles will be so far forgotten before a month is past, 
that the average householder, left to choose between a 
tap costing 2s. and one costing 2s. 6d., will take the 
former. It may be, however, that a few sanitary engi- 
neers and builders will find in the effects of the entirely 
exceptional frost of 1895 reasons for taking more thought 
than heretofore in the arrangement of the pipes, cocks, 
valves, and other appurtenances by which water ig 
brought into and discharged from our houses; and if 
this be so, then the severity of the weather will not have 
been without its uses. 


oe > es 
UNEMPLOYMENT. 


Tue Earl of Ravensworth, in a presidential address to the 
North of England Steamship Owners’ Association on Tues- 
day last, spoke at some length, and in a rather pessimistic 
spirit, of the present condition of trade. He opposed in 
strong terms a theory that certain agitators and politicians 
are seeking to force upon the conviction of misguided 
listeners, namely, that cheap trade is good trade, and showed 
that the result of ‘‘ excessive ’’ cheapening was so to reduce 
profit that employers found themselves compelled to lower 
wages, an action followed frequently by disastrous strikes 
against a falling market. In the opinion of the noble presi- 
dent, artificial employment to give satisfactory results must 
be created by local bodies well acquainted with the particulars 
of the case they were called upon to meet, and not by Act of 
Parliament. An observation which we cordially applaud. 
Promiscuous “ artificial employment’ wouid probably be 
productive of results as nearly fatal as those of promiscuous 
charity. In concluding some remarks on shipbuilding, the 
speaker said :—‘‘ He trusted that, before it was too late, some 
panes would be given to that building. They had built far 
more ships in the last few years than there was trade to fill,” 
and these ships were sold at almost bankrupt prices to foreign 
services, and actually came into collision with our own com- 
merce. The address concluded with a protest against the 
new rules of the sea road, a subject on which several subse- 
quent speakers spoke and criticised them severely. 


HARVEYED ARMOUR TRIAL, 


Tue American papers report another very successful trial 
of Harveyed plates made at Bethlehem. A curved plate for the 
turrets of the Indiana or Massachusetts was tested at Reding- 
ton, the proving ground of the Bethlehem Co., on February 
19th last. The plate was 15in. thick; it received two blows 
from 10in. Carpenter chrome-steel projectiles weighing 500 lb. 
each. The striking velocity of the first round was 1539 
foot-seconds, and that of the second 1940 foot-seconds. 
The plate was called upon to resist the first blow without 
serious cracking, and the second without perforation. The 
striking energy of the first shot was 8212 foot-tons, and the 
calculated perforation 16:2in. of iron or 12-9in. of steel, 
while the second shot had 13,050 foot-tons striking energy, 
and calculated perforation of 214in. of iron or 17:lin. of 
steel. The plate bore the attack wonderfully well, the first 
shot only entering to a depth of about 2in., and the 
second about Gin. In both cases the body of the projectile 
was shattered, and the head mushroomed or oar to some 
extent, and no plate cracking was perceptible. A little flaking 
off of the plate face was produced in a ring round the second 
point of impact. This plate thus appears to have resisted a 
tremendous attack in a most perfect way. The timber 
backing was wrecked, showing evidence of the great shock 
borne by the shield. Unless the ordinary Carpenter 10in. 
shot are very unlike those used at Indian Head they are ex- 
cellent projectiles. 


THE NEW WAGON REGULATIONS AND THE COAL TRADE. 


Ir is surprising that so formal a change as the limitation of 
the emptying of coal wagons to four days should have so 
seriously affected the house coal trade. Colliery representa- 
tives throughout the country all bear their testimony to the 
havoc which the change has played. Coal merchants— 
particularly those in a small way of business—in many 
instances refuse to lay in any stocks, and content themselves 
by ordering only one wagon of & sort at atime. The public 
for a time will doubtless be sufferers, as merchants who 
usually have kept all qualities of house coal in stock, now 
content themselves by ordering only those kinds which meet 
a ready sale. Opinions vary as to the ultimate results of the 
changes. Colliery owners are standing aloof, and are watch- 
ing the situation with a good deal of interest. They believe 
that ultimately the alterations will greatly benefit them, as 
the wagons will be more promptly returned, and so far they 
have turned a deaf ear to applications from merchants to 
assist them in protesting against the action of the railway 
companies, 


STREET EXPLOSIONS, 


Mayor Carpew has ascertained by experiment that street 
explosions may be accounted for by the presence of metallic 
sodium on the salt glazed insulators in street boxes. If 
these are wetted the sodium takes fire and ignites any gas 
that may be present. The sodium has been found. The 
question is how it gets there. The theory is that it is pro- 
duced by electrolysis, but if this be the case there must 
be very heavy leakage. There seems to be no room for 
doubt that so-called insulated cables are very far indeed 
from being really insulated, and some rather startling facts 
on the subject are also available. But still, we have no 
satisfactory explanation of the method by which, from a salt 
glaze properly vitrified, so readily decomposable a metal as 
sodium can be produced. In the laboratory the metal has to 
be kept under naphtha, yet here we find it in fairly measur- 
able quantities in the street boxes. One explanation is, 
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— 
that these become so filled with coal gas that there is no 
oxygen available for the decomposition of the sodium, as 
ig found. The whole question is too important, perplexing, 
and interesting to be left without further investigation. 


GLASGOW DISTRICT SUBWAY, 


Tur past week has witnessed the completion of another 
stage, marking the approaching termination of the construc- 
tion of the Glasgow District Subway, viz., the meeting of the 
tunnels being driven near St. Enoch’s-square, under the river 
Clyde, for the eastern line of rails. The work had 
peen laid out with great care, and the shields advan- 
cing from the north to the south sides of the river 
respectively met edge to edge with great accuracy. 
This junction completes the tunnel in which it occurs, 
from the north side of the Clyde near Partick, right 
round vid Cowcaddens and St. Enoch’s-square to the south 
bank of the Clyde at Govan, a distance of about 6} miles. 
The undertaking throughout is being rapidly pushed to com- 
pletion, and there appears every hope that the termination of 
the current year will witness the opening of a line on whose 
success Will hang in no small degree the fate of many similar 
routes in this country and elsewhere. 








LITERATURE. 


Zur Frage der Ingenieur Erziehung. Von Professor A. RiEDLER. 
8vo., pp. 35. Berlin: L. Simion. 1895. 


Tis pamphlet, a reprint of a paper communicated to 
the ‘ Proceedings” of the Verein zur Beforderung des 
Gewerbfleisses, contains the views of a mechanical engi- 
neer, eminent both in practical and educational work, 
upon what appears to be a question of some difficulty in 
Germany, namely, the proper preliminary training of 
engineers. Without a somewhat intimate knowledge of 
the conditions under which the controversy has arisen, it 
would be difficult for readers in this country usefully to 
appreciate such a publication ; but even in the absence of 
such knowledge it is worth while to call their attention to 
the circumstance that differences of opinion as to the 
value of systematic technical college training as a prin- 
cipal element in the education of young engineers for 
practical life, seem to be as marked among our Teutonic 
brethren as they are among ourselves. 

Starting from the statement that two principal altera- 
tions in the system of teaching have been proposed by 
different groups of professional societies interested in the 
question, namely, the supplementing of the college 
teaching by a practical workshop course advocated by 
one party, and the general institution of mechanical 
laboratories favoured by the other, the author takes ex- 
ception to both, and more particularly to the first; 
while as regards the second, which he states have in 
some form or other formed part of the school equip- 
ment for the last twenty-five years, he considers that 
their importance may be greatly overrated. The best that 
can be expected from them is a certain amountof training 
in methods of observation, measurement, and the power 
of reading the answers to experimental questions, so that 
when the student enters practical life its realities may 
not be entirely unfamiliar to him; and therefore the use 
of high-sounding generalities, as ‘‘ original investigation, 
the testing of fundamental laws by independent experi- 
ment, and acquisition of first principles by unaided work,” 
is to be deprecated, as such exaggeration can only result 
in disappointment. 

The defects of the present system of higher technical 
education are, in the author’s opinion, due to two 
principal causes, which, however, are sufficiently far- 
reaching. The fact is to be found in the insuffi- 
cient and one-sided character of preliminary general 
education, and the second in the unsatisfactory 
manner in which the preparatory scientific instruction, 
preceding technical education proper, is given in the 
high schools themselves. The former calls for reform in 
the direction of substituting better and earlier training of 
the pupils’ observing and reasoning powers for the system 
of verbal cram of ‘‘knowledge-stuff” and one-sided mental 
development now prevailing, while, as regards the latter, 
the current system of teaching physical sciences comes in 
for unqualified condemnation, on the ground that they 
are taught in name only. Such subjects as physics, 
theory of heat, statics, elements of machinery, and the 
like are mainly presented in the form of mathematical 
exercises, to the neglect of the physical realities making 
them of value to the technical student. For example, 
in the teaching of mechanics the highest analytical 
methods are followed, but the teacher calls a halt when 
coefficients appear, as then the problems “narrow to a 
merely practical one without ‘ scientific’ interest ;” and 
similarly in geometry practical matters are neglected for 
‘mental gymnastic exercises with “‘ Abel and Riemann 
in the regions of n fold space.” This very unsatisfactory 
state of things is, in the author’s opinion, due to the 
monopoly in the supply of teachers held by the univer- 
sities, and can only be met by emancipating the technical 
schools from such control, so that they may be in a 
position to provide themselves with instructors naving 
sufficient technical training to sympathise with the 
knowledge that they are called upon to impart. The 
author deals very fully with this part of the subject, 
enforcing his views in language of much energy, and 
with the expressed belief that such expressions will 
bring a hornet’s nest about his ears, which, judging from 
the ordinary condition of things, is exceedingly probable. 
But, apart from the style of the language, his opinions are 
substantially similar to those expressed in a more good- 
humoured fashion by Professor Kennedy in his address to 
Section E at the last meeting of the British Association 
at Oxford, when he deprecated the want of sympathy 
between the demands of the engineering students and 
the mathematical teaching offered in the modern college 
system. 

The author has also something to say upon the con- 
tradictory attitude assumed (in Germany) in regard to the 
question of technical education by the employersin demand- 
ing from the schools recruits with some familiarity with 








practical matters, and at the same time denying to both 
teacher and student the opportunity of seeing how work 
is actually done, or at best granting it in a very limited 
fashion. Private individuals might also be expected to 
co-operate in the supply of means and material for ex- 
perimental purposes, as in the all-important money 
question it is not to be expected that the State will be 
either able or willing to bear the entire charge, as in this 
matter the experience of Germany seems to be the reverse 
of that of this country. Here we have allowed private 
benefactors to initiate and organise up to the point where 
the taxpayer is called in to share the burden; while there 
the State starts the enterprise, looking to the pious 
founder to come in at a later stage. 

Although the author does not propose any very definite 
remedy for the defects he so vigorously points out, his 
recommendations being necessarily vague in character, 
his work is none the less valuable as evidence of the 
present state of education in the direction of higher applied 
science in the country where we have been told by the 
reports both of private and official inquirers that the system 
has been fully perfected years ago. Perhaps it may be 
that the technical high schools have become unsatis- 
factory from excessive growth, as, instead of confining 
themselves to special subjects suited to the localities, 
their ambition leads them to become emporia of general 
knowledge, with teachers numbered by the score, subjects 
by the hundred, and students by the thousand; with the 
result of reducing or even entirely effacing the most 
beneficial of all results in school training—namely, the 
personal influence of the teacher, which, of course, can 
only be effective in classes of a moderate size. The 
example of Germany and other foreign countries in pro- 
viding palaces for technical instruction, seems, therefore, 
one to be followed with caution rather than blindly imi- 
tated, as, according to the evidence here presented, the 
tendency of such institutions is to drift back into the 
one-sided worship of abstract science and contempt for 
practical realities characteristic of the older university 
training. 


The Metallurgy of Gold. By T. Kirxe Ross, B.Sc. 
pp. 462. London: Charles Griffin and Co. 1894. 


Tus volume contains a useful summary of the methods 
in use for the extraction of gold from its ores as currently 
practised in California, Australia, and the other great 
gold-producing countries of the world. So much has been 
written upon this subject of late years, that it is of course 
impossible to say anything very new aboutit; the most 
that can be expected in a new systematic treatise is a 
judicious selection from the available material, and an 
orderly and logical arrangement of the material so 
selected. These conditions are fully realised in the work 
before us; the different classes of processes in use for 
alluvial gold washing, and the reduction of gold quartz 
by stamping and amalgamation, being first described, 
then follow notices of concentration and extraction by 
chlorine end bromine, with examples of the results 
obtained in different localities. The most interesting of 
all the processes, that of extraction by cyanide of 
potassium, is very fully treated in Chapters XV.and XVI., 
the latter one in particular, which is devoted to a study 
of the chemistry of the process, being of especial interest. 
There is also a short chapter on pyritic smelting, or the 
method of utilising the sulphur in pyrites as fuel in the 
concentration of auriferous iron pyrites to a regulus by 
fusion, which also contains an allusion to a system in use 
in Hungary, which probably refers to that in use in 
Transylvania. If so, an essential feature, namely, the 
use of sulphuric acid as a concentrating agent, has been 
overlooked. 

As might be expected from the author’s position 
as assistant assayer to the Royal Mint, the sub- 
jects of the assay of gold ores and bullion are very 
thoroughly treated, and in this connection there is much 
valuable and interesting information, including an original 
investigation on the volatility of gold under different 
conditions of temperature and association, the effects 
of the platinum metals on assay results, the com- 
parative solubility of gold in chlorine and bromine, and 
other special points. 

As a whole the work is to be commended as a careful 
and conscientious contribution to the literature of the sub- 
ject. The author’s worst failing seems to be a tendency to 
second-hand references, mostly American. At any rate 
we suppose it is to this tendency that the use of an 
American vulgarism, ‘north Dutch” as an equivalent for 
Norddeutsche on p. 377, and “ basic arsenical iron oxide,” 
for basic ferric arsenate, on p. 202 must be attributed. The 
illustrations are very numerous, but many are of exceed- 
ingly poor quality, and quite unfit for their present 
position. This is the more remarkable as the publishers 
call special attention to the ‘“‘ handsome” character of 
the volume. 


8vo., 


Proceedings of the South African Association of Engineers 
and Architects. Vol. I. 1892-3-4, 

Tuts is in all respects a very creditable little volume, 
well printed on excellent paper. As is to be expected, 
the subjects with which it deals are mainly of local 
interest; but it must not be forgotten that it is in the 
very nature of engineering to be universal as well as 
particular, and so we find here not a little that may be 
read with profit in this old country. Thus, for example, 
there is a paper by Mr. Dawes, read last April, on ‘The 
Electrical Transmission of Power,” which is really a 
description of the plant at the Crown Reef Gold Mining 
Company’s Works. Hauling machinery, 120 heads of 
stamps, air compressors, &c., are all driven by electricity. 
The results obtained seem to have been so satisfactory 
that we can only regret that the description is not 
sufficiently full. The union of architecture with engi- 
neering widens the ground covered, and we have papers 
on “Public Baths,” “The Johannesburg Hospital,” 
‘* Dangerous Structures,” and ‘‘ Domestic Architecture,” 
the latter especially dealing with the questions discussed 





from the Colonial point of view. The persistence of type 
is a strange feature in domestic house building. Thus 
we learn that in Natal ‘ the modern houses appear to be 
of the second-rate London suburban or modern seaside 
villa type, singularly out of place among the magnificent 
scenery and almost tropical vegetation of Natal.” 

We welcome the book, and hope it will be the pre- 
cursor of many others. The Association seems to have 
got a fair start and attained stability. There is plenty 
of scope for it, and it ought daily to increase in import- 
ance. The South African Engineers and Architects have 
our best wishes for their success. 
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CROSBY LOCKWOOD. 


WE learn with great regret that Mr. Crosby Lockwood, of 
the firm of Crosby Lockwood and Son, died in his sixty- 
eighth year at his residence at Highbury New Park on the 
4th inst. His connection with the publishing and book- 
selling trades, and particularly of engineering and scientific 
works, is well-known to most of our readers. Since 1859 he 
had been settled at 7, Stationers’ Hall-court, but previously 
he had been for seventeen years with Messrs. Simpkin, 
Marshall, and Co., of which firm his father—the late Mr. 
Mark Lockwood—was for many years senior partner. The 
founder of that firm was Mr. Benjamin Crosby, Mr. Crosby 
Lockwood’s maternal grandfather. Under Mr. Crosby Lock- 
wood’s guidance, and—since 1887—that of his son, Mr. 
Arthur Lockwood, the firm which the father established in 
1859 has long enjoyed a wide reputation as publishers of 
works of authority and repute in engineering, mining and 
metallurgy, agriculture, and other branches of applied 
science, as well as of educational manuals, including 
the “Rudimentary” scientific and educational series 
projected by the late Mr. John Weale, which were 
acquired by Mr. Lockwood by purchase in 1870, and 
subsequently extended and supplemented. Mr. Lockwood 
was of a Yorkshire family, and a man of distinct individu- 
ality and force of character. He rendered many services to 
engineering architecture and construction by the publication 
of numerous very excellent works, and even more by his suc- 
cessful efforts to make technical literature available at prices 
which placed rudimentary and elementary books within the 
reach of every student, 











TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs. Edward Le 
Bas and Co. write that they have secured the contract for the 
whole of the lap welded wrought iron pipes required by the City 
of London Electric Company for their cable conduits.—Messrs. 
Barry, Head and Co., of 26, Lombard-street, E.C., in announcing 
the sudden death of the senior partner, Mr. George Ellis Barry, at 
Penrith, on the 3rd inst., say that their junior partner, Mr. 
William Howard Head, will carry on the business under 
the same style and at the same address as_ heretofore, 
and will receive all the assets and pay all the liabilities of 
the old firm.—The registered address of the Acme and Immisch 
Electric Works is now Dashwood House, 9, New Broad-street, 
London, E.C.—The Electric Construction Company announces 
that its registered address is now Dashwood House, 9, New 
Broad-street, London, E.C.—Mr. Stephen H. Terry, M.I.C.E., 
of 17, Victoria-street, Westminster, has been appointed the 
London manager to Messrs. Thwaites Brothers, of Bradford. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The monthly meeting of this Association was held in the 
K Room of the Cannon-street Hotel on Saturday evening, the 
resident, Mr. R. J. Cook, and the vice-pre- 

yal, occupied the chairs. After the general 
business and the secretary’s report on his visit to Birmingham 
Association, the adjourned debate was resumed on ‘‘ An Improved 
Method of Fixing Condenser Tubes.” The discussion was intro- 
duced at the February meeting by the president, who read a short 
per describing the method as being the invention of a Mr, 
Pampbell, and suitable for fixing tubes in condensers, feed-water 
heaters, boilers, &c. The method consists in screwing a fine 
thread on the tube ends where they fit in the tube-plates, and the 
holes in one tube-plate are drilled to fit the tube, the holes in the 
other being a trifle larger, so that the tubes pass freely through 
them. When in position the tubes are expanded by parallel 
expanders, which embed the threads into the holes, making a 
sound joint, and with special tools the tubes can be screwed out 
at any time, and replaced without injury. The advantage claimed 
for this system over the usual methods of fixing by a wood bush 
or brass gland and cotton packing sre that more tubes can be 
put in the same space and they remain tight, and are easily taken 
out for cleaning and replaced again. Several members took part 
in the discussion, giving their experience with both condenser and 
boiler tubes, and criticising the new system with more or less 
appreciation. Mr. Cook, in replying, said he had not had an 
extensive experience with the new system, but had recently fitted 
some feed-heaters with it, the tubes being °05 thick, tested to 
400 lb. pressure inside, and after being fixed were tested with an 
outside pressure of 200]lb. He had twenty tubes taken out b 
an apprentice and put back again in a few minutes, re-tested wi 
the original pressure of 200 1b., and found them quite tight. He 
considered the wood ferrules a relic of the past, and the gland and 
king system a decided improvement on them, but believed 
Campbell's system a great improvement on either. He considered 
it especially suited to ships of war, where the weight and space 
were important considerations, 


2nd inst., when the 
sident, Mr. William 
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SUPERHEATED STEAM IN 
STATIONS. 


THE difficulties caused by the condensation of steam in 
steam pipes and in cylinders are, of course, not by any means 


new, but the conditions of the public supply of electricity | 
render it specially desirable to procure steam in as dry a con- | 
Professor Unwin called | 


dition as possible at the engines. 
attention to the ‘“‘ Determination of the Dryness of Steam,” 
in a paper recently read before the Institution of Mechanical 
Engineers, and described several methods of testing the 
dryness factor. The conditions of work in an electric light 
station are, of course, peculiar. The output of energy is 
very far from regular. In the winter a sudden fog may call 
for a supply during the daytime equal to the maximum out- 
_ usually needed in the evening. In order to meet this 

emand, some of the boilers must always be kept with fires 
lighted, so that steam may be got up in a few minutes, 
while it is impossible to avoid putting an extra load upon 
some of them during a period of great demand. 

We know of no type of boiler which will give off dry steam 
when worked up to its maximum output, for it is certain 
that the harder a boiler is worked the greater is the chance 
of water being entrained by the steam. Great trouble had 
been caused by wet steam at the electric light station in 
Maiden-lane of the Charing Cross and Strand Electricity 
Supply Corporation, Limited, and Mr. W. H. Patchell, the 
chief engineer, found himself obliged to have recourse to 


some method for drying the steam. In this station the steam | 


generating plant consists of seven Babcock and Wilcox 
boilers, six of the size known as 160-horse power, and con- 
taining nine rows of nine tubes each, or eighty-one tubes in 
all, and one boiler of 245-horse power, containing nine of 
fourteen tubes. Five of the boilers are in use at once during 
the period of heaviest load, and when they were pressed the 
steam delivered to the engines was found to be very wet. 

Two of these boilers have now been fitted with McPhail 
and Simpson’s dry steam generators. The first boiler was 
altered in 1893—and this was, we believe, the first Babcock and 
Wilcox boiler which had been dealt with by the inventors— 
and the second one was fitted up last year. 


ELECTRIC LIGHT | 


| valve is closed the contents of the pipes become quiescent, 
and it would appear that at such a period the tubes in the 
fire space must be exposed to excessive heating and may 
become red-hot. We understand, however, that no practical 
difficulty has been experienced, and we presume that 7 regu- 
lation of the dampers excessive heating can be avoided. 

Photographs have been taken which illustrate the 
appearance of saturated and dry steam. When the photo- 
graph was taken steam was issuing from two jin. pipes, 
which were both conveying steam from a Lancashire boiler 
fitted with the apparatus we have described and working at 
46 lb. gauge pressure. The steam issuing from a pipe leading 
from the stop valve was almost invisible, showing the improved 
quality of the steam as compared with that issuing from the 
ordinary saturated steam space of the boiler. The tempera- 
ture of the saturated steam was 293 deg. Fah., and that of 
the dry steam 392deg. Fah. Both the dry and saturated 
steam were at the same pressure. 

The working pressure on the boilers at Maiden-lane is 
1501b. per square inch, and the area of the stop valve upon 
the drum is less than the combined area of the group of 


ipes. 

‘ The following table will show clearly the results obtained 

from actual tests. Column A shows the absolute pressure 

of the steam in pounds per square inch at the boiler—that 

is to say, the gauge pressure plus 151b.; column B the cal- 

culated temperature in degrees Fahrenheit, due to the 

pressure of saturated steam; column C the temperature 

found by experiment at the engine side of the stop valve 

boiler and close to it; column D the rise or fall of tempera- 

ture obtained :— 

A. B. 

Ib. deg. 

166 .. 3665 .. 

S08 «se ED ” ” ” 

ay 5. eee Ss Superheaters in use. 
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The temperature in the bottom bend connected to the 

small tubes in the heating space was measured with a 

mercury thermometer, and was found as high as 620 deg. Fah. 

A considerable part of this heat is, however, given up to the 
water in the steam drum 
before the superheated 


D. Remarks. 


deg. 
f . Superheaters not in use. 
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McPHAIL AND SIMPSONS’ SUPERHEATER 


Fig. 1 represents the apparatus erected complete before 
being fitted into the boiler, and Fig. 2 shows to a smaller 
scale the arrangement of the apparatus inside the boiler. 

Inthe Babcock Wilcox boiler steam is collected from the cylin- 
dricalsteam vessel by an anti-priming pipe, and taken direct 
to the steam pipe, but with McPhail and Simpson’s arrange- 
ment the steam is collected by a similar horizontal 


























perforated galvanised iron pipe fixed at the top of the | 


steam chamber ; it descends in a cast iron pipe to a strong 
closed box which is let into the vertical brick bridge above 
the water tubes. 
group through the hottest part of the flame chamber, and 
return to a second box placed below the first. The steam is 
therefore intensely superheated as it passes through this set 
of tubes, and is taken from the bottom box and carried 
through a second series of tubes in the water contained in 
the cylinder. The extra heat is there given up by the tubes 
to the water, and the steam passes out at the stop valve still 
superheated, and, of course, perfectly dry. 

The boxes into which the tubes are fitted are made of cast 
steel, and the tubes in the fire spaces are of specially mild 
steel lin. diameter internally, where they are, of course, 
exposed to the pressure of the steam, but 2in. diameter 
in the water space, where the internal pressure is balanced 
by the external pressure. Each tube is skimmed up true at 
the ends by machinery, and is expanded into the boxes. 

A slight change from Fig. 1 has been made in the method 
of fixing the pipes at the Majiden-lane station. In Fig. 1 
the steam would pass four times along the length of the 
upper cylinder ; this was considered unnecessary. Thecentre 
loops were, therefore, suppressed, and the endsof the tubes 
at the left of the figure were joined together by a flanged 
box, so that the steam now passes twice the length of the 
cylinder. In this way greater faeility was obtained for 
fixing the apparatus. . While the boiler is supplying 

‘steam, there is, of course, a rapid circulation of steam 
‘through the tubes of the apparatus, but the moment the stop 


A number of bent tubes are carried in a | 


steam passes away by the 
stop valve. Mr. Patchell 
finds that for a period of 
about one hour during the 
time of maximum load he 
can get 50 per cent. more 
power out of the boilers 
fitted with this type of 
superheater than from 
those which are not yet 
fitted. We may add that 
the steam pipes from the 
boilers to the engines are 
thoroughly well coated with 
fossil meal. Bye - passes 
are now arranged so that 
the pipes can be filled with 
steam, and so heated up 
before the main valves are 
opened. The condensed 
steam is collected by means 
of Royle’s and McDougall 
traps, and a Willans steam 
separator is in use for each 
of the Willans engines. 

The actual economy in 
coal consumption effected 
by using two superheaters 

only in a range of seven boilers is 5 per cent. over a 
period of twelve months. We are informed that two 
more superheaters of the same type are now on order, 
and that all the boilers will be eventually supplied with 
them. It will be seen that the superheating is not ex- 
cessive, and can have no deleterious effect upon the lubri- 
cation of the cylinders or upon the gland packings. The 
temperature in no case rises to 400 deg. Fah., even near the 
boiler, and there is, of course, a loss of heat in travelling to 
the engines. : 

In our issue of February 16th, 1894, we gave particulars in 
detail of exhaustive tests which were carried out by Mr. 
J. F. L. Crosland, Assoc. M. Inst. C.E., of several boilers 
fitted with the superheater, and how, in one particular 
case, by its adoption the proportion of heat units trans- 
ferred to the boiler by reason of the utilisation of the 
waste gases was increased by 37 per cent. But for the bene- 
fit of those who have not seen this description referred to, we 
here put it as briefly as possible. McPhail and Simpson’s 
superheater employs the waste gases from the flues to 
| superheat the steam, by reason of their impinging on tubes 
through which the steam is caused to pass, and delivers that 
steam when superheated into copper pipes inside the boiler, 
where it loses its surcharged heat to the surrounding water, 
and eventually leaves the stop valve lightly or highly super- 
| heated, as desired. It can be adopted for any class of boiler, 
that for which it has been principally made so far being the 
| Lancashire type. 

We have been sufficiently interested in the progress of this 
invention to send a representative to Wakefield in order to 
see for ourselves what has been achieved. Certainly the 
existing accommodation for the manufacture of the 
appliance is strikingly small, seeing what an enormous 
amount of work there is in hand—enough already to keep the 
present establishment going for many years to come. The 
department in which the manufacture of the superheaters is 
exclusively carried on is a two-storied building 160ft. long, 
and 45ft. wide. On the ground floor is carried out all the 
machining and pipe-bending, &c., the loft overhead being used 
as a setting-up and erecting floor, where the various parts are 
fitted together before dsiivery. As the present building only 
provides employment for about 200 hands, including the 
night-shift, the firm have been compelled to have recourse to 
outside facilities, and the superheater is at present made, 
therefore, in France, Spain, and Germany, and arrangements 
are being made for its construction in Austria also. India 
also promises to be a large field. Under the circumstances, 
we can well understand that Messrs. McPhail and Simpson 
| have found it necessary to take out most exhaustive patents, 
| and as they informed us, as many as twenty patents under 

one application. 

The first experiment with the superheater was made at 
the well-known soapworks of Messrs. Hodgson and Simpson, 
of Wakefield. It was tried on their boiler, and the results of 
its working got known by the friends and neighbours of the 
firm, who promptly asked Messrs. Hodgson and Simpson to 








— 


supply them. This was only a year ago, and since then the 
business has grown to its present proportions, orders comin 
in from all parts of the world; and this is by no means due to 
the inexpensiveness of the appliance ; it cannot be cheap when 
there is as much as £150 worth of copperin some of the 
apparatus delivered, 








THE ANNUAL REPORT OF AN AMERICAN 
RAILWAY FOR 1894. 


THE actual cost of operating American railways has for some 
years past been the subject of much speculation both from 
English railway engineers and the investing public. The lagt 
annual report of the Baltimore and Ohio Railway Company 
may serve to throw some little light on the matter, though 
the total absence of the term “train mileage,” and several 
other details which railway men habitually look for in such 
documents, makes it difficult to compare with satisfactory 
results their figures with those of any of the best-managed 
English railways. The Baltimore and Ohio Railway, though 
by no means so large as many of the American roads, is one 
that is honestly managed, or at least has that reputation. It 
is much to be regretted from the recent exposure of the 
methods of keeping railway accounts in America that these 
annual statements have somewhat lost their value as an 
index to the real standing of the property at the end of the 
financial year to which they have reference. The figures 
quoted in the following comparative statement are taken, so 
far as the English part of it is concerned, from the half. 
yearly statement of the Lancashire and Yorkshire Railway 
Company, published a few years since, and which, though 
not of recent date, are probably near enough to serve the 
purpose for which they are intended. The following American 
statements of accounts may be “submitted without argu- 
ment,” except that in the statement of the expenses of the 
locomotive department nothing is included so far as can be 
distinguished for fixed charges. Given that all these figures 
are correct, considering the rates ruling for labour in America, 
which are ccnsiderably higher than those in England, it is 
surprising how near the totals come to those of the English 
line quoted. The cost of fuel on the Baltimore and Ohio 
must, on the average, be quite double the price paid on the 
English line, which will in a great measure account for their 
enormous expenditure in that direction. The very great 
reduction which has taken place in the cost of locomotive 
repairs, when compared with the preceding year, will pro- 
bably make itself felt with redoubled force when the next 
year’s report is issued :— 
General Statement of Receipts and Operating Expenses, Baltimore 
and Ohio Railway, for the Financial Year ending June 
30th, 1894, 


From freights 

From passepge 
From mail .. 
From express mn ae 
From miscellaneous .. 


Earnings. £ £ 
o es ‘es es oo See 
1 286,211 
139 924 
134 994 
156,109 


~- 


Operating Expenses. 
os 66 346,479 
1,828 828 
410.410 
534 510 

- 8,120,227 


Generalexpenses.. .. .. 
Conducting transportation 

Maintenance of equipment .. .. 
Maintenance of way and structures 


Net earnings of property 1,380,306 

Comparative Statement of Receipts and Expenses of One English 
Railway and One American,—Items taken from Annnal Balance 
Sheets, 

American. 
..£4,500,532 0 0 
ea 909 

£4951 0 
+ 26,920,000 
- £272,972 0 0 
20s. 


English. 

. £3,928,936 0 0 
948 
£4088 0 
23,222,792 


Total traffic receipts .. 
Number of engines 
Receipts perengine .. 
Engine mileage .. .. 
Value of coal consumed £112,944 0 
Cost per 100 engine miles .. 9s. 8°72d. 
Locomotive Department. 
£242 774 0 


Total cost of working .. 
#361 11 


Cost of working perengine .. 
Total cost of locomotive repairs £183.594 0 
Cost of repairs per engine es £193 13 
Carriage Department. 
$3 . £1,455,268 0 
2665 
£546 0 0 
£132,344 
A es £49 
Wagon Department. 
° . £2,373.668 
20,443 


£179 O11 
tHI9T 


. £1,561,129 
682 

£2288 

£60 995 
£126 


Total receipts.. .. 
Number of vehicles 
Receipts per vehicle .. .. .. .. 
Total cost of repairs and renewals. . 
Cost per vehicle .. ‘ os 13 2 
. £2,937,402 
26 8£3 
£109 


Total receipts.. .. . 
Number of vehicles 
Receipts per vehicle .. .. .. .. 
Total cost of repairs and renewals .. 
Cost pervehicle .. .. .. os o- 
Locomotive Department. 
Total working expenses .. £738,078 0 0 
Cost per engine mile .. oe 7°62d. 
* £259,629 in 1893, + £285 10s. in 1893, 
Baltimore and Ohio Railway, 
Number of miles of track (main).. .. .. .-. 

» - total with sidings.. 
tons carried onemile.. .. .. .. 
passengers carried one mile .. 
tons actually carried .. oe 02 ee 
tons of coal and coke carried for use of 

COMBpAMY .. .. «2 cc co co oe 
Expenses of Locomotive Department in Detail. 


Sc» 
0 .. £169,618 
Se . 


£6 


. £803 660 
7° 46d 


2 065 
8,455 
2,160 919,472 


28 
13,857,175 


1,168,256 


# 
-- 156,680 
. 251,230 
62 066 


Cost of repairs .. .. .. « 

Wages of driversand firemen... .. .. «- + 
Engine house expenses and cleaning engines .. 
a ee ee ee ee ee 
Preparing fuel and filling tenders .. 

Water supply.. ee 
Oil, waste, tallow, 


Total.. 
Number of engines 
Mileage, freight .. 
Mileage, passerger 
Total . gl. Si ee, ae be. sh. ok 
Carriage and Wagon Department. 
Car Mileage. 


,and sand .. 
803,660 
e 909 
17,141 419 
9,778 583 


26,920,002 


oe 48,595,535 
«» 172,221,160 
- 95,818,254 


Passenger .. .. 
Loaded freight.. 
Empty freight .. 


$11,629,949 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Inspector of Machinery 
T. W. H. Ramsay, to the Orlando, Fleet Engineer N. Meaden, 
to the Orlando. Staff Engineer J. J. Stuart, to the Orlando. 
Engineers—W. H. Pearce, to the Rainbow; E, Gallery, to the 
Orlando ; F, W. Austin, to the Hearty; and F, D, Thompson, to 
the Northampton. Assistant Engineers—F, Pring, to the Orlando; 
T, F, Brown, to the Victory ; H. W. L. Cocks, to the Vivid; H. 
Evans, tothe Rainbow. Probationary Assistant Engineer H. M.S. 
Tuckwell, to the Victory. 
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THE FRENCH PROTECTED CRUISER DAVOUT 








AND FRENCH CRUISERS. 

THE importance of the questions raised in letters from 
Lieutenant-Commander W. H. Emory, which we pub- 
lished in our columns a fortnight since, can scarcely be 
over-estimated. The deductions which he draws from a 
personal examination of several of the injured vessels 
after the battle of Yalu (he having been close to the 
scene of action during the engagement), are of multifold 
character. 

We take it for granted that the urgent necessity for a 


reduction in the extent of woodwork employment between | 


decks has been already rendered apparent by earlier 
reports; and it is understood that the British Admiralty 
is fully alive to the exigencies of the occasion. The only 
question is as to the nature of the material which should 
be employed for decks and linings where wood can be 
dispensed with. Experiments made with cement and 
other substances in recent war vessels have not been 
attended with satisfactory results. 

The prominent part played by the heavy quick-firing 
guns upon the Japanese cruisers against Chinese vessels, 
both in the engagements off the Yalu river and in the 
more recent affairs at Wei-Hai-Wei, has also been 
adverted to in THE ENGINEER on more than one occasion. 
We have, indeed, ventured the opinion—an opinion borne 
out by the utterances of many naval and military experts, 
some of whom witnessed the fighting—that it was the 
forty-five Elswick quick-firers which gave to the Japanese 
war vessels so decided a superiority—independently, of 
course, of the ‘courage, high professional knowledge, 
and fierce fighting spirit’ attributed by Captain Emory 
to the sailors of Japan. 

But it has remained for this officer most emphatically 
to point out the absolute importance of additional shelter 
for the crews of our guns, if the “ quick-firer” is to be 
essentially the weapon of the future, not only for the 
secondary, but in many instances for the primary arma- 
ment of our battleships and cruisers. He writes thus :— 
“Given favourable conditions, more especially accurate 
aiming by the captains of these guns, and it follows that 
the main battery of an enemy’s ship cannot be efficiently 
worked unless the crews are well protected by heavy 
shields which completely cover them. Men at guns in 
the open, or only partly screened from fire, could not live 
if they remained at their stations. . . . The crews 
would be quickly swept away by well-directed shells from 
an enemy’s rapid-fire guns.” 

Now the point of interest to ourselves is this: Have 
we, in the arrangements made for protection of gun | 


crews in recently-designed war vessels, sufficiently con- | the whole of the primary and secondary armament will | fight their weapons in the open, the shields attached to 
sidered the potent infiuence which the rapid-fire gun | be amply shielded, as well as the crews appertaining to | them being miserably inadequate even to protect the 
will exert in future engagements? We fear not. It these guns. But upon our second-class cruisers—one of | mechanism of the gun itself and its mounting. We 


PROTECTION FOR GUN CREWS ON BRITISH | is true that in our battleships and first-class cruisers | the most important factors of our naval strength, com- 
most of the large guns are well protected, and that | prising no less than twenty-nine vessels of most recent 
in the Majestic and Magnificent and her sister vessels | construction—the guns’ crews would practically have to 











THE JEAN BART 
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publish this week engravings of the French second-class 
cruisers Davout and Jean Bart, showing how thoroughly 
uestion of protection for guns’ crews has been 
A glance at 
the following table will enable our readers to see how 
these two ships correspond in dimensions, &c., with two 
second-class cruisers in our own Navy, the Latona and 


the 
thought out for the cruiser class in France. 


Astrea, representing types :— 


Astrea. 
Length, feet 320 
Beam, feet ... 49°5 
Draught, feet : 19 
Displacement, tons ... 4360 
Indicated horse-power 9112 
ee 19°75 
Thickness of armoured deck ... 2in. 
2 6in, =) QF 
Armament ... [aa 5 > 
13 small and machine 


is, indeed, already on the line. About 500 metres from the 
terminus is the first station, built entirely underground, and 
having a length of 200 metres. It is covered with white 
porcelain-faced bricks, and is thoroughly well lighted. The 
second station is known as the d’Orleans Denfert, and has an 
open roof to facilitate ventilation. The line, after running 
about 1800 metres, terminates at the Sceaux station, which 
has been rebuilt and enlarged to cope with the increased 
traffic that is expected to take place as the result of the 





Jean Bart, Latona, Davoust, 
ee ene 
346 300 297°5 
43°5 43 40 
19°5 16°5 17°5 
4160 3400 3027 
8000 9600 8881 
19 20 20°07 
16 Shin. 2in. 23in. 
Gtin. ) . 2 Gio. =) 7 6 6}in. > 
6 Shin. 5 &F 6 4-7in, J & <a } QF. 
12 small, &c. 14 small, &ec, 


13 small, &c, 


But the same glance will display the superior fore- 
thought of the French naval architect, in sheltering the 
guns and their crews, both upon the broadsides of the two 
cruisers and also fore and aft. It will be observed that upon 
the broadsides there are large shielded sponsons, within 
which the crews would be comparatively secured from 
the ‘sweeping away” process alluded to by Captain 
Emory ; whilst the other heavy guns, fore and aft, have 
either steel walls around them, or a stout steel shield of 
ample dimensions. This is particularly striking in the 
case of the Davont, but the same principle is carried 
out in the case of the Jean Bart. Itis notstrictly within 
the limits of our subject to notice at this time the fact 
that both the Jean Bart and the Davout, upon a smaller 
displacement, carry a much heavier armament than the 
Astrea and Latona classes respectively, and that their 
deck armour is very much thicker; but as the last 
named feature is a very important adjunct of defensive 
power, we consider it is our duty to advert to the 
same. 

Were it not that the Jean Bart has in every way 
proved herself to be a satisfactory sea boat, as well 
as her sister ships, the Alger and Isly, we should 
be inclined to question the propriety of fitting her 
with heavy sponsons and fighting masts which must 
enormously increase the top weight and the height of the 
centre of gravity, but asthe three ships have turned out 
well, the design cannot be called in question. The Davoust 
is also believed to be a fairly successful ship, and several 
others of her class, with slight modifications, have already 
been put in hand. 

It does, therefore, appear that without endangering the 
constructive security of vessels of this character as regards 
stability, or crippling their supply of coal, a far higher 
range of gun and gun-crew protection has been arrived at 
in cruisers of second-class size in the shipbuilding yards 
of France. This condition, coupled with the facts noted 
by Lieutenant-Commander Emory, as to the impossibility 
of fighting guns on board ship without adequate protec- 
tion, in the face of an enemy who should be provided 
with rapid-fire ordnance, is distinctly unsatisfactory to 
contemplate, and efforts should be made to neutralise the 
difficulty, by a modification of the arrangements for 
shelter, even at the sacrifice of some gun power. Six 
guns, efliciently protected with shields or screens, would 
be of infinitely greater service than twenty guns with 
naked and exposed mountings. Of this there cannot 
possibly be any reasonable doubt. 








THE SCEAUX EXTENSION IN PARIS. 


THE successful execution of the prolongation of the Sceaux 
railway in Paris isa striking commentary upon the numerous 
objections that have been raised against the schemes for con- 
structing a metropolitan railway. It has been said that an 
underground line, by disturbing the subsoil of the city, would 
let loose all sorts of pestilent diseases, to say nothing of such 
minor inconveniences of weakening the foundations of houses 
and suffocating the inhabitants in stuffy tunnels. Yet for 
all that, the underground section of the Sceaux railway, 
bringing the line to a new terminus at the corner of the Rue 
Guy-Lussac and the Boulevard St. Michel, is being com- 
pleted under the most satisfactory conditions, and passengers 
will soon be able to take their trains in one of the most 
populous quarters of Paris, instead of exploring the extreme 
* southern end of the city in search of the old and somewhat 
dilapidated station. The difficulties of the work have been 
very great, quite as great indeed as would be met with in any 
section of the Metropolitan. The tunnel has had in parts to 
be run over the catacombs, down which immense pillars have 
been sunk to give the necessary stability. The foundations of 
the tunnel are thus so solid that no danger of any sort is 





feared. The work, which has been carried out under the | 
direction of M. de la Brosse, engineer to the Compagnie | 


d’Orleans, has caused very little interruption to the traffic, as 


the operations above ground have been confined to one side | 


of the boulevard only. The terminus is now in course of 


erection in the Boulevard St. Michel, on the site of an ancient | 


café, and the station itself is built underground at a little more 
than 11 metres below the roadway. Two large staircases lead 
down to the platform, and a lift is also being constructed to 
facilitate the more rapid movement of the passengers and lug- 


gage. The station has thus been built underground in accord- | 


ance with a project which will be put in hand later for making 


a further extension to the Square Cluny, where it will describe | 
a curve to join the section of the Metropolitan along the | 
Boulevard St. Germain, or the Moulineaux line at the Place | 
The dimensions of the station are 9 metres in | 


Maubert. 
height and 17 metres in width, and it is lighted by a glass 


roof let into the pavement, while at night electricity will be | 


employed. The circulation of the air is ensured by a power- 
ful ventilator, which displaces 500 cubic metres of air a 
second. The arrangements both for lighting and ventilating 
throughout are perfect, and it is stated that the tunnels will 
be kept entirely free from gas and smoke. The lines have 
already been laid, and are now onfy waiting for-the trains, 


which will run every five minutes. Some of the rolling stock employed were flat plates of cast iron, 3ft. long with tae flange on 


extension into the city. It is probable that the newline will 
be officially inaugurated during the spring. 








CONTRACTS OPEN. 
INDIAN SPATE RAILWAYS: EASTERN BENGAL STATE 
RAILWAY. 


THE following relates to a contract for steelwork, <c., for 
plate girder bridges. The spans of 30ft. and 25ft.in the 
clear, and 30ft. over all. Tenders, addressed to the Secretary 
of State for India in Council, with the words ‘“‘ Tender for 
spans” on the envelope, must be delivered at the India Office, 
Whitehall, S.W., before 2 p.m. on Tuesday, the 19th March, 
1895. If delivered by hand they are to be placed ina box 
provided for that purpose in the Store Department. 

The work required under this specification comprises the 
construction, supply, and delivery in England, at one or 
more of the ports named in the tender, of the whole of the 
steelwork for the following plate girder bridges :—Two skew 
spans of 30ft. in the clear (on square), angle of skew 24 deg. 
to left; two skew spans of 30ft. in the clear (on square), angle 
of skew 12 deg. to right ; two skew spans of 30ft. in the clear 
(on square), angle of skew 13 deg. to left; eight square spans, 
of 30ft. in the clear; four square spans of 25ft. in the clear ; 
and thirty square spans of 30Oft. overall (for screw pile 
viaducts), of which twelve are end spans, seventeen are inter- 
mediate spans, and one is a single span. 

The work is to include all bolts, rivets, &c., required to 
complete the erection of the bridges in India, together with 
an allowance for waste, &c., of 10 per cent. on the net quantity 
of bolts required, and of 50 per cent. on the net quantity of 
rivets required, of the proper sizes for the purpose. In 
addition to the above the contractor is to supply with each 
span service bolts and nuts, and ordinary platers’ washers, 
to be selected by the consulting engineer, for use in the 
erection of the work in India, in the following proportions :— 
With each span, 1 cwt. of bolts and nuts and 4 cwt. of washers. 

The work is shown on five sheets of drawings, numbered 
A 1274, A 1275, A 1276, A 1277 and 1278, which may be seen 
at the office of the Director General of Stores, India Office, 
and from which the chief features are given in our engravings. 
The contractor will be required to make his own copies of 
these drawings, and also to prepare, at his own expense, such 
further drawings as in his opinion, or in that of the consult- 
ing engineer, may be necessary for the proper execution of 
the work. The drawings so prepared must receive the 
approval of the consulting engineer before being worked to. 

e conditions of contract and the tests, the painting, pack- 
ing, &c., are as usual, 








EARLY TRAMROADS AND RAILWAYS IN 
LEICESTERSHIRE. 


THE following notes on this subject have been sent us 
by Mr. Clement E. Stretton, C.E. They have been pub- 
lished in Spencer’s ‘‘ Illustrated Leicester Almanack ”’ for 
1895, and are very interesting links in the history of 
railways in this cradle of railways and tramways. Mr. 
Stretton states that he lately gave specimens of the early 
rails named to the South Kensington Museum. 


There are in the county of Leicester some rare and remarkable 
specimens of early tramroad and railway permanent way. Some 
of these have been presented to the South Kensington and Lsicester 
Museums by the writer, and also formed part of his collection 
forwarded to the Chicago Exhibition of 1893, at the request of 
the American engineers, But strange as it may appear, the 
existence of these railways is hardly known in our own town. 

The Loughborough and Nanpanton Tramroad, 1789.—As long ago 
as 1789 a railroad was constructed from the Leicester Canal, at 
Loughborough, to Nanpanton, a distance of three miles, in order 
to form a communication with the Charnwood Forest Canal ; other 
railroads were also constructed from the Charnwood Forest Canal, 
at Thringston, to the various collieries in the re and 
Coleorton district. William Jessop was the engineer for these 
lines, and he decided to abandon the flat wheels and flanged rails 
—which had previously been used in other parts of England and 
Wales—and to introducerails with a flat top and wheelswith a flange 
cast upon the tire. Mr, Jessop’s rail was known as the ‘‘ edge 
rail” use the wheels ran upon the upper edge; they were 
constructed at the Butterley Ironworks, and were the first rails 
| ever made with flat tops, and the wheels which ran upon them 
were the first to have flanges, The line was opened for traffic in 


1789. 

The Belvoir Castle Tramroad, 1793.—A former Duke of Rutland, 
as long ago as the early part of the year 1793, constructed a 
private railroad extending from the Grantham Canal to Belvoir 
Castle, a distance of about three miles. Jessop’s pattern of ‘‘ edge 
| rail” was adopted, Lach rail was of cast iron, 3ft. long, and 
| spiked down to stone blocks or supports. This line has been in 
constant daily use for just over one hundred years, and the 
wagons of drawn by horses are stil] — over it. Some of 
these very interesting old rails have lately been presented by the 
Duke of Rutland to the Chicago Exhibition, the South Kensington 
Museum, and the Leicester Museum. 

The Ashby Canul Company’s Tramroads.-The Ashby Canal Com- 
| pany, under an Act of 1794, constructed a canal from Moira to join 
the Coventry Canal, and obtained powers to extend it to Cloud- 
| hill Lime Works, near Worthington, with branches to Ticknall and 

Heath End. But the directors, seeing the advantages of the tram- 
road, abandoned the latter part of their canal scheme, and laid 
tramroadsfrom Willesley Basin through the town of Ashby to the 
Cloud-hill Lime Works, with branches to Ticknall and Heath End. 
The total length of these tramroads was twelve miles, — of 
| which were Sole and four double sets of rails. The rails they 


the inner side, The Ticknall branch laid with the origi i 
still r ins at the pr t day—1895—without any Perel pes 
is = pa ewmpe! used, ? 

e Leicester and Swannington Railway, 1832.—The fi i 
railway made in this county for the conveyance of a 
goods, and minerals was the well-known Leicester and Swanning. 
ton line, which commenced at the West Bridge Station, Laleesien 
and ing through Glenfield, Ratby, Desford, Merrylees, Bag: 
worth, on Hill, Coalville, and down the Swannington incline 
to the termination at the northward end of the village of Swan- 
nington, a distance of 16 miles 5 chains. The first 10% miles 
were opened on the 17th July, 1832, on which occasion the Comet 
locomotive, the first ever seen in the midland counties, driven b 
George Stephenson, conveyed a train of passengers to the old Bag. 
worth station at the foot of the Bagworth self-acting incline, and 
on the return journey wagons of coal were attached, this coal 
being the first brought into Leicester by rail. The second portion 
of the line, between Bagworth and Swannington, was opened in 
1833, the locomotive Samson being driven by Robert Stephenson, 
The stationary engine and rope for working the wagons over the 
Swannington incline remain without any alteration, and some of 
the old ‘ fish-bellied ” rails may still be found in use at the foot of 
the Swannington incline, Full details of this line have been viven 
in the writer's history of the railway. 

Various branches, 1832-8.—Lord Stamford, at the suggestion of 
Mr. Stephenson, constructed a private line in 1832 from his Groby 
Granite Quarries to join the railway between Glenfield and Ratby, 
and Lord Maynard constructed a similar line to his Bagworth 
Colliery. Another branch was made in 1832 by the owners of the 
Ibstock Colliery to their pits. George Stephenson, Joshua Walm- 
sley, and Joseph Sanders, opened branch lines to their Nos, 1 and 2 
Snibson Collieries in 1833; and it should be noted that George 
Stephenson—the celebrated engineer—resided at Alton, near 
Ashby-de-la-Zouch, for several years. In 1833 William Stenson, 
Joseph Whetstone, and Samuel Smith Harris, opened a branch to 
their Whitwick Colliery. Early in 1833a train ran into a horse and 
cart at the Stag and Castle Inn, Thornton, and at an interview 
between Mr. Stephenson and Mr. Ashlen Bagster a ‘‘steam 
trumpet” was suggested, and at once made in Leicester by a 
musical instrument maker. 

Soar-lane branch, 1833.—In the year 1833 the Leicester and 
Swannington Railway Company obtained an Act to enable it to 
construct a short branch railway to the Soar-lane Wharf, at 
Leicester, and to cross the Leicester Canal without causing obstruc- 
tion to the boat traffic it was found necessary to construct a draw- 
bridge, This was designed by Mr. Robert Stephenson, and is stil] 
in use. 

The Coleorton Railway, 1833.—By an Act of 1833, the Coleorton 
Railway Company constructed a line from the foot of Swannington 
incline to join the ancient Ashby tramroad, thus placing the 
Leicester and Swannington, Coleorton, and Ashby lines, also the 
Ashby Canal in direct communication. The Coleorton line was 
advocated by, and passed for a great part of its length through 
the estate of Sir George Beaumont. 

The Midland Counties Railway, 1839.—The Midland Counties 
Railway Company having opened a line from Derby to Nottingham 
in 1839, extended its system from Trent to the Campbell-street 
station, Leicester, May 5th, 1840, and the remaining length, from 
Leicester to Rugby, was opened on July Ist, 1840. 

Cook's excursion, 1841.—The late Mr. Thomas Cook, the founder 
of the great firm of excursion agents, ran his first excursion train, 
from Leicester to Loughborough, on July 5th, 1841. The train was 
drawn by two locomotives and consisted of fourteen open third- 
class passenger carriages, and one first-class carriage at the rear, a 
seat upon which was occupied by the guard ; 570 passengers were 
conveyed by this train, at 1s, a head for the double journey, ‘Two 
flags were erected at the back of the second tender, and four flags 
were attached to the corners of the first-class carriage. A band of 
music played throughout the journey. 

Midland Railway purchases, 1846.—By virtue of Acts passed in 
1846, the Midland Railway Company purchased the Ashby Canal, 
together with the ancient Ashby tramroads, and also the Leicester 
and Swannington line. Extensions were opened in 1849 from 
Knighton Junction to Desford, and from Coalville to Burton, anda 
considerable portion of the Leicester and ington line was 
improved and widened, thus forming the present Leicester and 
Burton branch. 

It is well known that engineers from other parts of England— 
and even from America — ti visit Leicestershire in 
order to see the early tramroads and railways, to which 
reference has above been made, and the object of the writer in 
compiling these notes is to give them the details for which they 
generally ask. Probably tc witness the working of the Swannington 
incline by a fixed engine and rope—in the year 1894— engages their 
greatest attention. 
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LIVERPOOL ENGINEERING Socrety.—The tenth ordinary meeting 
was held at the Royal Institution, Liverpool, on Wednesday even- 
ing, March 6th, Prof. H. S. Hele Shaw, M. Inst. C.E., presiding 
over a large attendance of members, when a paper was read by 
Mr. D, B, Morison, M.I, Mech. E., on ‘‘ Marine Evaporators.” 
The author dealt with the general advantages of marine evapo- 
rators, and proceeded to describe in detail the arrangements of the 
various classes of evaporators now on the market. The methods 
adopted for the discharge of the steam generated in the evaporator 
—either to hot well, to the receiver of the low-pressure engine, or 
to condenser—were discussed. A description of some elaborate 
experiments, made for the purpose of ascertaining the effects of 
scale in the tubes of evaporators, concluded the paper, which was 
listened to with t interest. Numerous diagrams and models 
were utilised to illustrate the paper, the discussion upon which 
was adjourned to the next meeting, to be held on March 20th. 

LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association on February 28th, the President—Mr. 5. 
Thornton—in the chair, Mr, Alfred Towler, M I. Mech, E., read a 
paper on ‘Corliss Valve Gears.” The increasing demand for 
cheap power for manufacturing pu: , the generation of 
electricity, &c., had again, he said, brought the Corliss engine 
to the front, The Corliss valve had many recommendations as 
compared with the slide valve, not the least of which was suit- 
ability for increasing steam Fee small friction, and small 
clearance. On the other hand, the gear which actuated them was 
much more elaborate, and pepe pam d more expensive, It was 
necessary that Corlies valves and seats should not only be sound, 
but of hard, close-grained metal to ensure durability. ey should, 
therefore, be cast separately, and in order to reduce initial con- 
densation, the steam and exhaust valves should be placed in sepa- 
rate boxes, the latter at the bottom of the cylinder. By means of 
working models and lantern views he explained the construction 
of several Corliss valve gears of the very latest type, including the 
Frikart gear, Messrs. Hick, Hargreaves, and Co.’s high-speed 
gear, and the Wheelock gear. Although the number of separate 
parts in Corliss gears was apt to convey the impression that they 
were liable to get out of order, good workmanship was necessarily 
bestowed on them, and it was eatisfactory to know that Corliss 
engines had been run for over fifteen years with few repairs. In 
indicating the direction in which improvements — be expected, 
Mr. Towler pointed out that what was required was a motion 
which should combine the advantages of a trip motion in closin 
the steam valves very rapidly at any part of the stroke determine 
by the governor to suit variations in load, with the advantages pos- 
sessed by a positive motion in simplicity and immunity from 
failure in estlon through wear, which a lead to disastrous 
results, If such a motion were invented, and produced by a Leeds 
firm, it would, he believed, be the means of bringing a large 
amount of work to the city. A discussion followed, in which 
Messrs. Marshall, Tempest, Jefferson, Jones, Heseldin, Gardner, 





Drake, and Hugh Lupton took part. 
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STATIC FRICTION* 


By static friction is here meant the resistance one body offers to 
the motion of another sliding upon it just at the instant of starting, 
and is much greater than the friction of motion; and the 
coefficient is the ratio this bears to the normal pressure. The 
writer has made a series of experiments upon various surfaces, 
more particularly todetermine the power required in the move- 
ment of head gates. The apparatus used was so arranged as to 
allow considerable variations of pressure ; twenty or thirty trials 
were made under each load, and the average of all readings was 
taken. The writer draws a series of conclusions as follows :— 


(1) The coefficient of static friction is nearly constant under 
varying pressures, and is practically independent of the area of 
contact. 


(2) Average coefficients of static friction are :— 
Dry. 
‘B14 


Wet. 
“3401 
“6350 


Cast iron on cast iron 
Pine on pine.. . 
Cast iron on pine 
Steel on steel 
* Ais only tem ~c6e’ mis, Wh” cobs 
ne a aa eee 
Cast iron on tin .. see se ee sway we 

(3) Under the same pressure per square inch the static coefficient 
decreased as the area of contact increased. 

(4) For cast iron on cast iron, the coefficient decreased as the 
pressure per square inch increased. 

(5) For dry pine on dry pine, the coefficient increased as the 
pressure per square inchincreased, In no other case was this true. 

(6) Cast iron on pine gave slow decrease in coefficient with in- 
crease of pressure. 

(7) Steel on steel gave marked decrease with increase cf 

ressure. 

(8) Steel on tin gave decrease with increase of pressure. 

(9) Steel on cast iron, very marked decrease with increase of 
pressure, 

(10) Cast iron on tin gave decrease with increase of pressure. 

(11) Continuance of pressure for a length of time gave but 
slight increase in the coefficient, in the case of dry pine on pine, 
cast iron on tin, or cast iron on pine. With wet pine on pine and 
all the other combinations the increase was marked. 

(12) Discusses the curves obtained by plotting the results, show- 
ing a tendency to uniformity after certain pressures are reached. 

(13) Mentions a preliminary “slip” of one-sixteenth to one- 
eight inch in the case of cast iron on cast iron, or steel on cast 
iron—especially under high pressures—with an increase in the power 
required to produce motion. 

(14) Notes that the effect of wetting the surface of cast iron on 
cast iron, or pine on pine, is to increase greatly the coefficient. 

The writer states that the differences between the average 
coefficient and the extremes in any series was from 1 to 4 per cent., 
and that for this reason the average of a large number of trials is 
necessary. : 








THE INSTITUTION OF JUNIOR ENGINEERS.—A large number of the 
members of this Institution recently availed themselves of the oppor- 
tunity kindly afforded by the president, Mr. Alexander Siemens, 
for visiting Messrs. Siemens Brothers and Co.’s manufactory at 
Woolwich. Special arrangements had been made for their guidance 
over the extensive works, which cover an area of 7} acres, and the 
occasion was rendered exceedingly interesting in every way. The 
new and old dynamo shops, the milling, bobbin, fitters’ and 
rubber shops; the central power and lighting station—all the 
machinery is driven by electric motors—the switchboard erecting- 
room, the cable shop, tank houses, lead cable shop, cable-testing, 
instrument calibrating, and show rooms were seen. At the con- 
clusion of the inspection the members were hospitably received by 
the President, who expressed the pleasure he felt in meeting them, 
and the chairman, Mr. H. Young, conveyed the thanks of the 
Institution for the facilities extended in connection with the visit. 
On Friday, 1st March, a meeting of the Institution was held at 
the Westminster Palace Hotel, Victoria-street, Mr. Young pre- 
siding, when a paper on ‘‘ Locomotive Repairing Work” was read 
by Mr. A. H. Newsam Smith, Member, of the Great Northern 
Railway repairing shops, King’s Cross. The author first dealt 
sertatim with the principal causes rendering repairs to locomotives 
necessary, the unique character of such work, the various modes of 
dealing with the different kinds of repairs, and the difficulty of 
estimating their cost. After a short description of the two classes 
of locomotive which could best be taken for illustrative purposes, 
namely, a fast passenger and a heavy suburban engine, it was 
stated that, excluding accidents, each engine would have run an 
average of about 75,000 and 55,000 miles respectively before being 
sent into the shops for repair. The subject of repairs could well 
be considered under four divisions: (1) boiler ; (2) frames, wheels, 
&c.; (3) motion ; (4) general work. The work usually required on the 
boiler consisted of patching of fire-box in various ways, puttinginnew 
tube-plates, tubes, and stays, and repairing of damage caused in the 
smoke-box chiefly by heated ashes. The life of a boiler—which 
depended very much on the nature of the material used in its 
construction and on the quality of the water with which it was 
fed—might be taken as fifteen years if of steel, and twenty years 
if of iron. The proper adjustment of the lifts in the various clack- 
boxes was insisted on, such having an important effect upon the 
steaming of the boiler. Repairs to cylinders were next considered, 
including patching of cracks, The use of asbestos for making 
joints was deprecated, as that material was found to corrode the 
cast iron; and the mode of repairing such damage by brass 
patching was described. The facing up of the parts was then 
illustrated. The manner of testing the frames for squareness, of 
repairing fractured hornblocks, of fitting axle-boxes and marking 
them off for boring out, received attention. The wearingof tireswas 
then investigated, and interesting methods of discovering flaws in 
axles were enumerated. The letting together of brass motion 
bushes, the fitting and lapping of quadrant dies and links, the 
renewal of motion pins, repairing of reversing gear, the wear of 
piston cotters and excentric liners were each fully treated upon, 
and the paper concluded with a description of the two processes of 
setting slide valves, by the lead and travel, and practical observa- 
tions on the fitting of regulator valves, the even distribution of the 
engine’s weight on the springs, and repairs to the automatic 
brake gear. At a previous meeting of this Institution recently 
held at the Westminster Palace Hotel, Victoria-street, the 
chairman, Mr. Henry J. Young presiding, a paper was read by 
Mr. Walter J. Fryer, A.LE.E., on ‘‘ The Practical Applicaticn of 
Alternating Current Motors.” The difficulties of running alternate 
motors from lighting circuits, especially in England, where single- 
phase currents at high frequency are used, were first indicated, 
and it was proved that they could be successfully overcome. 
Describing the several classes of these motors, the author showed 
that a single-phase motor was one which was energised by simple 
alternating currents ; a two-phase motor, one actuated by two 
currents differing in phase and traversing the field in two distinct 
courses. In a three-phase motor the angular effect of the currents 
usually differed by either 120 deg. or 60 deg., according to the 
method of winding. Rotary-field multiphase motors consisted of 
many poles, the windings of which were so arranged that the 
resultant magnetic force passed successively through each, causing 
the poles to travel in a rotary manner. A single-phase Brown 
motor with the method of winding was then fully described, as was 
also its application to an installation designed by the author, the 
supply for which had been taken from the public lighting circuits. 
The various arrangements for rendering the motor self-starting on 
load, and for preventing the sudden rush of current, which would 
cause the pressure at the lamp terminals to drop, were illustrated 
by numerous diagrams. 


* Abstract of a paper by C. M. Broomall, Jun., Am. Scc. C.E., read 
before the American Society of Civil Engineers, February 20th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Compressed air.—The use of air compressors, in which the work 
is done in two or more cylinders in succession, is increasing in 
popularity. For high-pressure work this process is practically a 
necessity, and while for the more usual pressures used in mining 
work the necessity does not exist, it is nevertheless true that con- 
siderable economy of fuel is secured by its adoption. The system 
is analogous to the working of steam through two cylinders in 
succession, as in a compound engine. The duplex construction of 
compressor offers unusual facilities for eopegneane both steam 
and air cylinders. A natural development of the duplex machine 
was the application of Corliss valves to the engines, and contempo- 
raneous with this came the compounding of the cylinders, for 
which the duplex construction offered peculiar advantages at coni- 
paratively small increase of cost. In compressors of moderate 
size the steam cylinders may be compounded, but fitted with 
adjustable Meyer valves instead of Corliss valves. This construction 
gives a machine which is extremely economical in the use of fuel, 
and, at the same time, as mechanically simple as a non-compound 
duplex compressor. The chief difference between this machine 
and the standard high-pressure duplex compressor consists 
in the enlargement of one of the steam cylinders, with the 
necessary arrangement of piping for connecting the exhaust 
of the small or high-pressure cylinder with the steam supply of 
the large or low-pressure cylinder. Water power is extensively 
used, especially in mining operations, the compressor being driven 
either by an impact water wheel or a turbine, the latter being 
usually for heads less than 50ft., and arranged so that the com- 
pressor is driven from a belt wheel on the turbine shaft. The 
Pelton impact water wheel may be mounted directly upon the 
crank shaft of the compressor. This system is based upon the 
fact that the power of the Pelton wheel is independent of its 
diameter ; that is, a wheel of enlarged diameter under a given 
head does not necessarily involve an increased delivery of power, 
as does a turbine. It therefore becomes possible to adapt the 
wheel to the power to be developed, the speed of the compressor 
and the fall of water under which it is to be placed. The number 
of revolutions of the wheel is determined by the compressor, 
whereas the peripheral speed of the buckets is determined by the 
head of water. It is hence only necessary to make the wheel of 
such a diameter that, when running at the number of revolutions 
required by the compressor, the buckets shali have the peripheral 
speed required by the head of water. This construction has a 
wide range of application, although not a universal one. It is 
impossible to give absolute figures, as they depend largely upon 
the size of compressor, but, speaking broadly, the system is appli- 
cable to heads of water from about 40ft. to 500ft. Since the 
general application of natural gas for power purposes the subter- 
ranean pressures have fallen so that it is now necessary to force it 
through the pipe lines and service pipes, and compressors are used 
for this purpose. For furnishing large volumes of air at high 
pressures, such as 2000 1b. per square inch, the compression is in 
three stages, although, for the sake of symmetry, four cylinders 
are employed—the first stage of compression being divided between 
two cylinders, which deliver the air together into the second or 
intermediate cylinder. This last delivers the air in turn to 
the final or high-pressure cylinder, from which the air is dis- 
charged at the required pressure of 20001b. The machine 
is fitted with intercoolers between the successive stages of com- 
pression, these intercoolers acting also as intermediate receivers. 
The action of the intercoolers 1s to deliver the air cold to 
each cylinder in succession, and thus prevent an excessive 
degree of heat at the final delivery. Sucb compressors are used 
in compressing hydrogen and oxygen gases, and for calcium light 
plants two compressors are used, one always used for oxygen and 
the other for hydrogen, so as to avoid the possibility of mixing the 
gases. In the ‘‘air-lift” pump a water pipe is sunk into the 
water-bearing stratum with a compressed air pipe beside it, the 
bottom of the latter turned up so as to discharge into the water pipe, 
thus inducing an upward current of water. Compressed air is 
also applied to dynamite guns, three of which are mounted at 
Sandy Hook for the protection of New York harbour, The gun 
has a length of 50ft., with a bore of 15in. This battery has been 
accepted by the United States War Department after exhaustive 
and stringent tests covering range, accuracy, capacity, and general 
reliability, in all of which the plant exceeded the guarantee. The 
gun consists of a long tube from which a shell charged with high 
explosive is thrown by the agency of compressed air at a pressure 
of 1000 1b. per square inch. A promising development of com- 

ressed air is in connection with the driving of small pneumatic 
ocomotives about industrial works of various kinds. The absence 
of smoke renders it entirely feasible to run them inside buildings 
where operations are being carried on to which smoke would be 
fatal, and the absence of fire hazard renders them feasible for use 
in industries where steam locomotives would not be admissible. 
This system is being employed at the works of the Plymouth 
Cordage Company. A new compressed air tramway motor is also 
being introduced. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
TRADE REPORT. 

THE Newport coal shipments—foreign and coastwise—for the 
week ending on Wednesday continue to increase, 79,779 tons 
having been shipped in the week ending March 6th. as against 
108,756 in the present week, exclusive of bunkers. Business in 
both the Alexandra and O!d Docks have consequently been brisk, 
with every prospect of its continuing so for some time to come. 
The s,s, Ikbal is expected to arrive in Alexandra Dock in a tide or 
two to take away about 7800 tons of coal. 

A line of steamers which is making headway is that which plies 
between the Alexandra Dock and Buenos Ayres, General 
merchandise from the Midland Counties and other places is 
conveyed to the latter port, and everythirg augurs well to 
a capital business being effected in this directicn. Recently 
the Sydney and Crump Meadow Colliery Company acquired the 
Rock Wharf on the west side of the river; made extensive im- 
provements to it, and since they commenced shipping their efforts 
have been rewarded with every porsible success, This is the first 
instance of a Forest of Dean Company acquiring a wharf of their 
own in the port. It is to be hoped that their efforts will meet with 
still further success, 

In consequence of a doubt prevailing as to whether the pend- 
ing difficulties with regard to the sliding scale will be settled by 
the an of the notice, prices of coal are still inflated. Stems 
are full. The Powell Duffryn Company, the proprietors of one of 
the best Welsh steam coals, now ship nearly the whole of their out- 
put in Newport, which, needless to say, is a considerable quantity. 
Among other first-class coals shipped in the port are those of the 
National Ocean, and coals cf an equal first-class standard. 

The timber trade has not recovered from the effects of the severe 
weather of the last six or seven weeks, and stocks of all kinds of 
timber are heavy. 

Prices ruling on ’Change were as follows :—Coal, best, 10s, 6d. 
to 10s. 9d.; seconds, 10s, to 10s, 3d.; thirds, 9s. 6d. House coal, 
10s. 6d. to lls. Dock screenings, 6s. 3d. to6s. 6d. Colliery small, 
5s. 9d. to 6s. Smiths’ coal, 6s. 6d. Patent fuel, 10s. 9d. Pig iron, 
Scotch warrants, 41s. 6d. Hematite warrants, 42s, 5d., f.o.b, 
Cumberland. Middlesbrough No, 3, 34s. 14d., prompt ; Middles- 
brough hematite, 41s. 3d. Iron ore, Rubio, 11s. Ba. ‘Tafna, 10s, 9d. 
Steel rails, heavy sections, £3 15s,; steel rails, light section, £4 5s. ; 
rae? bars, £3 15s.; Siemens’ tin-plate bars, £4; all delivered 
in the district, cash lees 24 per cent. Tin-plates: Bessemer steel 
coke, 9s. 3d.; Siemens, coke finish, 9s. 6d.; ternes, per double 
box, 28 by 20c., 19s. to 20s. 6d. Pitwood, 14s. 6d. to 14s, 9d. 
London Exchange telegram: Copper, £38 15s,; Straits tin, £61. 
Freights are steady. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE improved tone of business in the iron and steel industries of 
this district notified last week is sustained, and with the approach 
of spring manufacturers are hopeful of a revival in trade appearin 
Demand is slightly more animated, though it is insufficient 4 
justify sellers asking more money. Marked bars are £7 ; mer. 
chant bars, £5 10s.; common bars, £5 to £5 5s.; galvanised sheets 
doubles, £9 103. f.o,.b. Liverpool ; black sheets, doubles, £6 5s,: 
and lattens, £6 17s, 6d. to £7. Hoops and thin strips are £6 5s. 
angles, £5 103. to £6; and gas tube strip, £5 to £5 5s, Stafford: 
shire all-mine hot-blast pig iron is 523. 6d. to 55s., and on to 57s,: 
part mines, 37s, to 383.; pa common, 363. Agents of Derbyshires 
ee 383., but 37s. 6d. will secure business. Northamptons are 

7s., and Lincolns 393, to 393, 6d. net. These are the quotations 
for forge iron, 23, 61, to 3s, per ton extra being requested for 
foundry sorts. 

Having regard to the present cheapness of rails, the Dudley and 
Stourbridge Steam Tramways Company is strongly inclined to 
re-lay as much of their lines as possible. The recent two months 
of severe weather, moreover, has tried its engines severely, and 
the company is contemplating rebuilding at least three of them, 
Last year it saved £100 in coke consumption, as against £150 the 
previous year, The company believes that it can make a further 
reduction of at least £100 per annum when it rebuilds its 
engines and improves its condensing power, 

The members of the North Staffordshire Mining Institute met 
on Monday, when Mr. W. N. Atkinson—Government inspector— 
submitted a paper by Herr Haarman, of Bergassessor, I riedricks. 
thal, on “‘ Arrangements made at Maybach Colliery, in Germany, 
for Watering Coal-dust.” The general arrangements consis: 
of a network of pipes spreading throughout the workings, from 
which water, under pressure, can be ejected for damping the 
dust at all places where watering is requisite. ‘The pipes are con. 
nected with a reservoir 492ft. above the middle level, and 246ft, 
above the ventilation shaft. The reservoir is supplied with water 
by means of a pumping engine situated in the middle level. The 
water before entering the outflow pipe is led through a filtering. 
tank, across which is stretched a wire gauze 0 02in. mesh. There 
are 390 stop-valves in use in the branch pipes, and the whole 
length of the pipes amounts to more than twenty-two miles, It wes 
declared that the production of coal was nearly 300,000 tons. The 
cost of the installation was £8055, and the cost of maintenance 
during 1893 £514. 

At the annual meeting of the Birmingham Electric Supply 
Company, the chairman—Mr. Henry Buckley—stated that during 
the past year there had been an increase of about 20 per cent. in 
the output of current, and an increase in the number of con- 
sumers of something like 28 per cent. On the past year’s working, 
a dividend of 4 per cent. has been declared, pat little over £1000 
has been placed to next account. The directors have decided to 
reduce the price to consumers, almost immediately, from 7d. to 5d. 
- Board of Trade unit. With the view of increasing their capa- 

ilities to meet the growing demand for the light, it has been 
proposed to increase the capital of the company from £100,000 to 
£200,000. 

The Queen has decorated Mr, William Dodd, under-manager of 
the Diglake Colliery, with the Albert medal, for having, by his 
prompt action and courage on Jannary 14th been the means of 
saving the lives of more than thirty miners who were in great 
peril of perishing from the flooding of the mine. Mr. Dodd was 
upwards of six hours in the water in the face of the gravest danger. 

A large number of the members of the Birmingham Association 
of Mechanical Engineers last Saturday visited the works of the 
Birmingham Electric Supply Company. The visitors were received 
by Mr. Vaudry, the managing director, and after the members 
had had explained to them the various details in connection with 
the method adopted by the company for distribution—the explana- 
tions being aided by samples of materials and fittings used—they 
were taken through the works, which, with the enlargements, 
have now assumed proportions which will bear favourable com- 
parison with the best works of their kind in the kingdom. 

Over £9550 profit was realised in 1894 by the Smethwick Gas 
Undertaking, being an increase upon the previous year of £255. 
The total receipts amounted to £27,472, and the expenditure 
to £17,521. 

A new departure in cycle engineering is marked by the forma- 
tion of the Bamboo Cycle Company—with a cazital of £80,000— 
for the manufacture of cycles, the frames of which will be of 
bamboo and aluminium instead of steel. The remarkable strength 
of bamboo, having regard to its extreme lightness, is considered to 
be not generally realised. It is alleged that it is unaffected by 
damp or other atmospheric conditions ; and weight for weight, it 
is asserted that bamboo is ee the strongest material extant. 
The works of the company are at Wolverhampton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—Depression has for so long a period dominated the 
iron and coal trades, and also to a more or less extent the prin- 
cipal industries closely associated with the above trades through- 
out this district, that it may be interesting to inquire into the 
causes that have brought about this conually unsatisfactory con- 
dition of things. The reports of the principal iron and coal 
companies, although they do not throw much light upon the actual 
cause of the depression, are very emphatic as to its reality and its dis- 
astrouseffectsduring the past year. The annual report of the largest 
iron and coal company in Lancashire, in which the share capital 
amounts to nearly two millions, records the demand for both iron and 
steel as being very dull all through the year, and prices quite unre- 
munerative, whilst with regard to the coal trade the report adds that 
the output and sales have been greatly restricted owing to the 
small demand for fuel, and the pits have been working very short 
time owing to the impossibility of vending the fuel at reasonable 
prices—that, in fact, the collieries have never before worked such 
short time since the formation of the company. Another large 
Lancashire coal company, with over a million of share and debenture 
capital, reports a serious decline in trade and a considerable fal! in 
prices during the greater portion of the year, whilst the chairman 
at the annual csr aging of the company added that it had been 
necessary to stock a Jarge amount of coal in order to keep the 
collieries working even three or four days per week, and that unless 
the demand improved the outlook for the men during the ensuing 
summer was indeed a black one, as it would be impossible to con- 
tinue stocking coal at the rate they had been doing. The produc- 
tion of the collieries, he further stated, had for the past year been 
18 per cent, less, and sales 20 per cent. less than in 1892, any com- 
parison with 1893 being impossible owing to the long strike which 
occurred during that year. 

The above statements referred, of course, to the condition of 
trade up to the close of last year, but so far as the iron trade is 
concerned they would apply almost equally well to the pericd 
which has since ietesveneds The year has nearly completed the 
first quarter, and except a temporary spurt of buying towards the 
end of February and the beginning of March which momentarily 
hardened up prices, so far there has been no real improvement in 
the porition. With regard to prices the position has become even 
worse ; most brands of pia iron are 6d. to 1s, per ton, local brands 
being quite 2s, per ton lower than in January, whilst finished iron 
is quite 2s, 6d. per ton worse than at the beginning of the year, 
ond the long spell of exceptionally severe weather has not more 
than enabled colliery proprietors to check the downward tendency 
in _— which, goon after the turn of the year, was making itself 
manifest, 
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‘As to the depression and persistent downward course of prices in 
the iron trade, one cause—which is first and foremost put forward, 
and upon which there is no disagreement—is the large excess of 
production over demand. One of the best authorities, with 

rd to the trade of Lancashire writes me that in reply to an 
inquiry “* the supply of pig iron for the Manchester market 
js more than is required, and consequently it is simply a 
question of getting the prices that can be got under the 
circumstances.” Another well-known representative on the Man- 
chester Iron Exchange writes me that the accounting for 
the depression in the Lancashire iron trade is a difficult problem 
to solve ; but amongst some of the causes he points out that the 
Lincolnshire furnaces, by improved methods, are making a great 
deal more iron than our present market can absorb, that the 
Lancashire and West Riding forges are taking not more than half 
their normal quantities of forge iron—the backbone of the trade— 
and that the exports of manufactured iron have been on a very 
restricted scale for twelve months orso, The silver-using countries, 
he adds, who have been large customers in the past, have of late, 
owing to the low value of silver and the uncertainty of exchange 
between silver and gold, been taking Jess and less iron from us, 
and low as the prices have been, the Germans were underselling 
us, and doing a very large proportion of the trade which used to 
come to this country. 

Various other reasons are assigned for the 
condition of the pig iron trade in L hire. Frequently I hear 
complaints on Change from representatives who transact business 
in the principal iron centres throughout the country that Man- 
chester is one of the lowest, if not the lowest-cut, market in the 
kingdom. For the last twelve months or more the excessive quan- 
tities of iron offering in the Manchester market have, of course, 
favoured a persistent ‘‘ bear” policy on the part of the large mer- 
chants and dealers, and practically they have been in a posi- 
tion to control the market. Whilst makers have been endea- 
voaring to hold on to their prices, merchants and dealers 
have been under-quoting them for their own iron, and securing 
the great bulk of what business has been coming forward, until 
makers, finding that the orders have been secured elsewhere, 
have been compelled to accept merchants’ offers to keep their 
furnaces going, which, of course, has represented a substantial 
giving way in their prices; and so the process has gone on, 
gradually bringiog down prices lower and lower. Makers, of 
course, are always complaining that they should be thus put so 
much at the mercy of the merchants, but any feasible way out of 
tne difficulty does not seem to present itself. In some instance it 
has been suggested that makers should combine to sell only to 
consumers, but the merchants on the Manchester Exchange occupy 
too strong a position for a policy such as this to be carried out 
generally, although in one or two isolated cases it has been adopted 
to a considerable extent with success, 

With regard to the finished iron trade, the visit of the Iron and 
Steel Institute to Belgium last year opened the eyes of some of the 
I hire facturers as to one very potent cause of the 
depression in the above branch of industry. Interviews I had 
with several of the leading members after their return all tended 
in one direction, The Continental finished iron works, except as 
regards one or two classes, of which they had made a speciality — 
such as the rolling of joists and girders—were in no way better 
equipped than similar establishments in land, but the lower 
rate of wages and the longer hours of the workmen placed them in 
so much more favourable position—a position as to cost of production 
—that they were rapidly securing the great bulk of the export trade, 
which had formerly come into the hands of English manufacturers, 
and whilst Lancashire forges were running only half their plant, 
or about four days per week, Continental establishments were 
being kept in fall swing. The principal representative of one of 
the largest finished ironworks in Lancashire, who accompanied the 
Iron and Steel Institute not only to Belgium, but also to the 
United States, and who is consequently in a position to form a 
fairly accurate judgment as to the position of Eoglish manufac- 
turers, with regard to the prospects of their export trade, dealing 
with the above question, writes me as follows:—‘‘The causes 
which are producing this long depression are various, and not so 
easily determined. There is one great fact, however, on which 
there is no shadow of doubt, and that is, our foreign competitors 
are doing all they can to secure foreign markets to themselves by 
reason of their cheaper production. e foreigner is quite willing 
to buy the cheapest iron, and will do his best to make it suit his 
pup He has not any advantage, that I can gather, over us 
ut cheaper labour and a greater willingness on the part of the men 
to adapt themselves to the new conditions, We estimate the differ- 
ence in labour to be from 40 to 50 per cent, cheaper than ours, and in 
addition the men are smarter and more willing to ‘ make a thing 
go,’ than men here. The men here are so conceited, and think they 
know everything, that they are very sceptical about anyone being 
their equal, and, further, they do not believe the facts as we have 
stated them. The result is, they prefer to go their own way, and will 
not put themselves into such a form as to make the best of what we 
have, Ifthings go much worse, we shall be brought face to face 
with the condition of either reducing wages or closing the works, 
One large neighbouring forge has closed part of its works, and we 
have had one of our forges standing for some time. Beyond this 
foreign competition, I do not think there is anything affecting ts, 
except that when trade is bad we have less to do, and what Fittle 
there is is keenly competed for amongst ourselver, If the men would 
frankly and honestly recognise the reality of this Belgian competi- 
tion, and do their share ia meeting it, I believe we could still hold 
our own, We shall have to wait and see whether they will waken 
up to their duties and responsibilities,” 

I have not space to enter into the consideration of the causes of 
the depression in the engineering, coal, and other industries of this 
— and must leave these to be dealt with in my “notes” next 
week, 

The recent spurt in the iron market here seems to have alto- 
gether died away, and a sort of deadlock appears to we on 
coming over business, Only a very slow inquiry was re in 
the Manchester Iron Exchange on Tuesday, and if anything, the 
tone was rather easier as regards prices. For Lancashire pig iron 
makers qaote about late rates ; Lincolnshire might be bought at 
a trifle less, forge averaging 36s. to 36s, 6d., and foundry 38s, to 
383, 61., with foundry Derbyshire 42s. 6d. to 43s, net cash de- 
livered Manchester. Outside brands also are not maintaining 
recent quotations, Middlesbrough not averaging more than 42s. 10d. 
to 43s, 4d, net cash delivered Manchester, with Eglinton obtainable 
at 45s, 3d. to 45s.64., and Glengarnock 45s, 9d. to 463. net prompt 
cash delivered Lancashire ports, 

Only a hand-to-mouth sort of business contines to be reported in 
finished iron with forges not working more than four days per 
week, and lower prices ruling. It is only in exceptional cases 
where either Lancashire or South Staffordshire bars, delivered 
Manctester district, oa more than £5 2s, 6d., and Lancashire 
and Staffordshire sheets £6 15s. , whilst the Lancashire hoopmakers’ 
Association have—in order to meet foreign petition—reduced 
their list rates for shipment 2s, 6d. ag ton, quotations for random 
and special cut lengths respectively being now £5 12s, 6d. to 
£5 17s. 6d, for shipment, and £5 15s. to £6 for home trade. 

As I anticipated, the modified form in which it was proposed to 
establish the Iron Trade Association no element of 
stability, and a new scheme is now being put forward ; but this is 
meeting with very little support from Lancashire finished iron- 
makers, who themselves as already more than sufficiently 
handicapped in the foreign trade, without entering into combina- 
tions which might still further increase their difficulties, 

In the steel trade business is very quiet, with prices irregular. 
Ordinary foundry hematites do not average more than 5ls. 6d., 
less 24 per cent.; steel billets, according to quality, from £4 to 
£4 5s,, net cash ; boiler-plates are quoted at $6 to £6 2s, 6d., but 
business is being done at less; and steel bars range from about 
£5 15s. for inferior to £6 and £6 2s, 6d. for the better qualities 
delivered here, 


very unsatisfactory 























Ia the coal trade the demand is slackening off, with pits, with 
few exceptions, again on short time, and prices tending downwards, 
Best Wigan Arley is only in exceptional cases fetching more than 
10s. 6d.; Pemberton four-feet and seconds Arley, 83. 61. up to 
9a. 6d.; common house coals, 7s. up to 8s.; steam and forge coals 
about 6s, 6d.; and engine fuel from 33, 6d. for common to about 
4s, 6d. and 5s, for better qualities at the pit mouth. 

The shipping trade is very unsatisfactory, with inferior steam 
coal now offering as low as 73. 64., and better qualities about 83. 
to 8s. 3d. per ton, delivered at the ports on the Mersey. 

Barrow.—There is a very quiet tone in hematite pig iron. 
Orders are scarce from all sources, and there is an especi lly quiet 
tone in Bessemer = even from steel makers in the 
immediate district. The foreign demand is very quiet, and on 
continental account very little is being done. Prices are steady 
at 42s. 5d. net cash sellers warrant iron, 42s. 44, buyers, Makers 
ask 433, to 44s, per ton net f.o.b, for mixed Bessemer numbers 
Twenty - six furnaces are in blast, as seven that were 
damped down at Barrow and one at Millom, owing to a wages 
difficulty, have been again put in blast. Stocks, however, show a 
slight increase this week to the extent of 468 tons, and the metal 
now in warrant stores represents 187,905 tons, an increase on the 
year of 17,427 tons. iast year at this time thirty-one furnaces 
were in blast, 

Iron ore is in very slow and very quiet d d, and b is 
confined to small parcels principally tor local consumption. There 
is, however, a fair export from Hodbarrow to Scotch ports. Prices 
are easy at 93, to 10s. per ton net at mines for ordinary qualities, 

Steel makers are short of orders for almost all the varied class 
of products, Rails are in quiet demand at late values, heavy 
sections being at slightly less than £3 10s. per ton. Plates are in 
small request, but orders are expected to be more plentiful on 
Admiralty as well as on general mercantile account. Tin bars are 
quiet. Messrs, Cammell and Co. have started a new tin bar trade 
at Workington. At Barrow the dispute as to wages is being 
referred to arbitration. 

Shipbuilders and marine engineers report no new orders, but 
remain busy. This week the Naval Construction and Armaments 
Company launched H.M.S, Skate, one of the three torpedo boat 
destroye-s built here, and No. 2 dredger for the Irish Board of 
Works for dredging operations in Kingstown Harbour. 

Cval and coke are in small demsnd. Orders are few on manu- 
facturing and onshipping account. Prices are steady at 12s, to 14s, 
for coal, and 16s, 6d. for coke delivered 

The shipments of metals—pig iron and steel—from West Coast 
ports during last week showed a quiet business. The exports of 
pig during the week represented 3328 tons, com with 8405 
tons in the corresponding week of Jast year, a decrease of 5077 
tons, and cf steel last week £894 tons were shipped, compared 
witb 7607 tons in the corresponding week of last year, a decrease 
of 1713. The shipments this year, so far as it bas gone, represent 
47,674 tons of pig iron and 69,008 tons of steel, compared with 
69,857 tons of pig iron and 64 266 tons of steel in the corresponding 
period of last year, a decrease of 22,183 tons of pig iron, and an 
increase of 4742 tons cf steel. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade in South Yorkshire and adjoining coalfields 
continues in a very unsatisfactory state, The we sent to 
London by rail is unusually moderate for this season of the year. 
Milder weatber has enabled larger quantities of sea-borne coal to 
be forwarded to the capital, whilst the consumption at home has 
diminished from the same cause. With the Eastern Counties 
business is mainly confined to house and gas sorts. Silkstone is 
quoted at from 93. to 10s. 6d.; Barnsley ‘‘softs,” first quality, 
8+, 6d. to 93.; Flockton, 8s. 3d. to 8s. 9d; while thin seam and 
secondary sorts do not make more than 7s. 3d. to 7s. 6d. per ton 
in quantities at the pits. In spite of the strong oppotition of the 
trade union officials to the closing of thin seams which are unprofit- 
able, the coalowners continue to cut off these and other portions of 
their workings which are unremunerative. 

The steam coal business continues quiet. Stacking has been 
going on vigorously for some time, and in some quarters the coal- 
owners have about filled up all the available s for that purpose. 
The new arrangement as to wagons is exercising an influence out of 
all proportion tothe nature of the change. The merchants who are 
not in a large way of business limit their orders to small quantities, 
lest the wagons cannot be emptied within the prescribed period of 
four days. This will affect customers pretty severely, as merchants 
will have to pay higher prices for their diminished orders, and they 
in turn will take care to recoup themselves from the consumer, 
The month of March is, under ordin circumstances, an active 
one for arranging business for the Baltic and continental markets 
generally. This season, however, the extraordinary weather has 
delayed the negotiating of contracts, Two large consignments of 
coal were offered at Hull to shippers to be conveyed at 33. 6d. a 
ton, but 3s. 9d. was the lowest freight which could be taken. The 
railway companies are receiving an average tonnage under contract 
from the district collieries. The rates they are paying are some- 
what higher than the prices at which coal can be purchased in 
the open market. Steam coal, in best qualities, is now at 7s. 
to 7s, 6d. per ton; secondary sorts being procurable at 6s. 6d. 
to 6a, 9d. per ton. Engine fuel, slack and smudge, continue in 
dull request at low prices, Riddled slack at 4s, 6d. to 5s. 6d.; 
slack, 2s, 9d, to 3s. Smudge, ls. 6d. per ton. Coke is rather 
weaker, and the output, owing to the damping down of furnaces, is 
in excess of requirements. Quotations vary from 93. to 10s. 6d. 
per ton in quantities. 

The official return of coal sent from South Yorkshire to Hull 
during February exhibits a falling off, the imports only reaching 
143,520 tons, against 145,120 tons for the corresponding period of 
last year. Compared with the tonnage sent during January last, 
there is a decrease to the extent of 944 tons, Taking the first two 
months of the year, the decrease amounted to 4 tons, the 
weight sent last year being 290,128 tons, against 286,095 tons this 
year. The entire t ge sent twise from Hall last month 
was 13,838 tons, compared with 15,197 tons in January, or a 
decrease of 1359 tons, the total for the two months being 29,025 
tons, Rather more than one-half of the entire —- sent by 
this means of transit went to London, The exports during last 
month amounted to 32,199 tons, against 37,415 in February, 1894, 
whilst in January the weight was 53,773 tons. There was thus a 
decline of about 13,500 tons, as compared with last year, this 
being mainly due to several of the Swedish and Norwegian ports 
being blocked with ice, 

The heaviest export business during February was done 
with the East Indies, which took 5563 tons. South America 
came next with 4180 tons, Germany took 3635 tons, Sweden 
and Norway 3557 tons, and Belgium 2843 tons. The heaviest 
decrease was with Sweden and Norway, which for the two 
months cf 1895 took only 14,899 tons, against 38,236 tons for 
the two opening months of 1894, The entire exports for the two 
months amount to 85,972 tons, against 86,178 tons last year. 
Denaby Main again heads the list of Yorkshire collieries, that firm 
sending 21,264 tons by rail, as compared with 17,360 tons in 
January, and 12,616 tons in February, 1894. It is noteworthy that 
this increase of 8648 tons is larger than the entire weight sent from 
any other colliery in the county for the two months of the present 
— Denaby Main has sent—principally over its own line—to 

rangbrook 38,624 tons, against 27,928 
February of last year, or an increase of 10,696 tons. The New 
Sharleston Colliery a occupy the second place with 8424 
tons, against 3808 tons for February of 1894, arncliffe Silk- 
stone Colliery is third with 7364 tons, and Carlton Main occupies 
fourth place with 5944 tons. Aldwarke Main and Peckfield are 
equal for the fifth position with 5776 tons, 





tons in January and | late 


The iron trade, if anything, is even weaker than Jest week. 
Quotations remain unaltered, with little business doing. Hematites 
realise 49s, to 51s. per ton according to brand, delivered in 
Sheffield ; forge iron has declined another 6d. per ton ; Lincoln- 
shire brands ‘Tohig offered here at 35s. 6d. per ton. Bar iron, at 
manovfacturers’ works, £5 to £5 5s.; Bessemer billets, of special 
carbons, £5 5s. to £5 7s. 64, 

A little more is dcirg in railway materia). For the extension 
to London, the Manchester, Sheffield, and Lincolnsbire Railway 
Company is making at the Gorton Works fifty express paseenger 
bogie engines, 7ft. coupled driving and trailing wheels ; the tires 
and axles for these fone been placed in this district, Messrs. 
Vickers, Sons, and Co. taking the first, and the secoud being 
divided between Messrs. Charles Cammell and Co., Messrs. H. 
Bessemer and Co., and Messrs. Steel, Peach, and Tiz-r. The 
boiler-plates have gone to the Iron and Steel Company, Bolton, 
and the Butterley Iron Company. The orders for the steel rails 
for the entire length of the line have been placed with Mesers. C, 
Cammell and Co., Messrs. S. Fox and Co., Stocksbridge, Wales, 
and Messrs, Stee], Peach, and Tozer, The section is 86 lb.—rather 
a heavy one. The company intends shortly to invite tenders for 
over seventy-six engines, which will be one of the largest orders 
given out in this locality for years. The carriages and wagons 
for the new line will follow. 

Mesers. William Jessop and Sons, Brightside Works, in the 
nineteenth annual report just issued to the shareholders, report 
that during the year se Ah has been depressed in every one of 
the markets the company trades in, especially in the United States. 
This is mainly set down to the suspense caused by the protracted 
uncertainty in to the tariff, and after the new arrangement 
came into effect it diminished the value of the stocks—steel and 
iron—in the States, through the difference betwixt the rates 
actually paid on such stocks and the new tariff rates now in force. 
This has caused an exceptional loss, which the directors have dis- 
posed of once for all. The dividend for the year is 20s. per share 
-—£30 paid—as compared with 253. last year. The directors report 
thet a slight improvement is perceptible this year. 

The Tempered Spring Company, Limited, is the latest public com- 
pany formed in Sheffield. The capital is £6000 in £10 shares. It 
has been formed for the manufacture of all kinds of small spiral 
and other springs. Mr. W. S. Laycock, the well-known manufac- 
turer of railway carriage fittings, and Government and railway 
stores contractor, Victoria-street Works, Sheffield, has for years 
past been importing large quantities of these classes of springs 
from the United States, owing, he states, to their _— superiority 
and cheapness over anything that can be obtained in this country. 
He has, therefore, come to an arrangement with the inventor—Mr. 
Joseph Mallalieu— for the production of these springs on this side, 
and as the inventor required an interest in the business, a small 
company was formed to work it. For this machinery it is claimed 
that every spring is perfectly hardened and tempered alike, so 
that absolute reliance can be placed upon them, and each machine 
turns ¢ ff enormous quantities per day. Any kind of spring, either 
expansion or compression, can be made. : 
e foreign Lusiness done in hardware and cutlery, as brought 
out in the Board of Trade returns, shows a continuous decrease 
since 1893. Then the total value for February was £150,430, 
which fell to £140,298 in February, 1894, and to £124,487 last 
month. The principal decreasing markets in February last were 
Russia, Germany, France, British possessions in South Africa, and 
British possessions in East Indies. Increasing business was done 
with Sweden and Norway, Holland, United States, Brazil, and 
Australasia. For the two months ended February, the value of 
exports was £274,104, against £289,734 and £318,702 for the cor- 
respording periods of 1894 and 1893. In steel unwreught, the 
value exported last month was £111 059, against £132,944 and 
£114,016 for the second months of 1894 and 1893 respectively. 
The only markets showing increases were the United States, which 
advanced from £10,439 to £22 888, and Australasia, which im- 

roved from £4717 to £9415. Very heavy decreases were shown 
“ Russia, Sweden and Norway, Germany, D-nmark, Holland, 
France, and British North America, For the two months the 
value of steel exported was £218 707, as ccmpared with £270,645 
for a similar period of 1894. It is only right to mention, however, 
that there was a large increase in the opening of last year on the 
business done at the beginning of 1893. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the pig iron trade which was experienced 
last week has not been maintained, though a time of the year has 
been reached when a continued brisker trade might reasonably be 
looked for. The opening of the navigation season is long delayed 
and instead of there being brisk deliveries as are usually reported 
in March, they do not much exceed those of January and February, 
and stocks go on increasing. The Board of Trade returns of our 
exports are altogether disappointing, and do not indicate that an 
revival has set in, but rather the reverse, for the shipments fall 
even short of those of last year in nearly every department of the 
iron and allied trades. It was thought that the Naval Estimates 
would have done something towards strengthening trade, but when 
they are announced it is found that they are not as favourable 
to private firms as it was expected they would have been. Thus 
there is next to nothing to strengthen business, an thing 
like the animation of last week—the early part of it particularly— 
bas in this market been noticeable this week, and the advances that 
were made in pig iron have in all cases been lost ; in fact, in some 
cases there has been a greater fall than there was a rise. Ten days 
ago buyers were many and sellers few; now the position is 
entirely reversed, a the sellers are not so much among the 
makers, who sold heavily last week when prices were at their best, 
but only for delivery a month or two forward. Producers, too, 
have not reduced their quotations so much as merchants; 
but they would be in a better position for maintaini 
their prices if their output did not still so largely ex 
the requirements, or if they were taking steps to reduce 
their make. So far this month only a single furnace has 
been put out in the North of England, but Cleveland makers 
appear to be leaving it to other districts, which are not £0 well 
situated or so well able to compete, to do the blowing out. - If the 
reduction of production is made in other districts, it will in the 
end answer the same purpose, Cleveland firms are undoubtedly 
better able to compete at these low prices than are those in most 
other districts, and particularly those away from the seaboard, 
where furnaces are now going out. Cleveland makers, further- 
more, are reluctant to reduce their production, as they expect 
during the spring and summer to clear off a lot of the iron that 
has accumulated during the last ten months—an accumulation of 
160,000 tons, taking Cleveland iron alone, of which 104,000 tons 
were added in the last three months, a more rapid increase 
for the latter period than has perhaps ever been known in 
any similar period. And the stock can hardly fail to be 
added to this month, seeing that shipments. have been com- 

tively so quiet, the quantity exported from the Tees 7 to 

ednesday night being only 24,921 tons, as compared with 20,044 
tons last month, and 36,034 tons in March, 1894, to13th. But it is 
stated that the exports for the second half of the month will be on 
a considerably larger scale than those of the first half have been, 
and that they will be more active than they have been since the 
autumn. It is to be hoped that the expectations of makers in this 
respect may not be disappointed as they have so often been of 


The value of pig iron generally has been reduced this week, all 
that was gain week having been lost, and more, though 
makers have not reduced their prices to the same extent 
as merchants, who appear to be inclined to take a “‘ bearish” 
view of the situation. Producers have not this week been selling 








No. 3 Cleveland G.M.B. pig iron for prompt delivery under 
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34s, 6d. per ton, but small lots have been procurable from second 
hands at even 34s, 3d., and that has been more than the majority 
of buyers were willing to give, their idea of the price being only 
34s., which was the nominal price of Cleveland warrants in the 
early part of the week. The close on Wednesday was at 34s. 1d. 
cash. The stock of Cleveland pig iron in Con 


the month. It is clear that though there is not much increase in 
deliveries, yet less iron is being sent into the public stores. 
Cleveland No. 4 foundry pig has dropped to 33s. 9d., and even 
333. 6d. has been accepted this week, but grey forge has not been 
obtainable below 333., which is the generally quoted rate. Mixed 
numbers of East Coast hematite warrants have been in better 
demand this week than Cleveland iron, and 41s. 9d. per ton may 
be given as the price, which is not dear when it is taken into 
consideration that Scotch warrants are realising nearly as much. 
Foreign ore is maintaining its value, as rates of freight are 
improving. 

A question of some importance to all who frequent the Middles- 

brough iron market was raised at the annual meeting of the 
Chamber of Commerce in that town a few daysago. Those who 
have attended it from a distance have long had a grievance about 
the unpunctuality of the local frequenters. It used to be under- 
stood that the weekly market on Tuesdays opened at eleven 
o'clock, but now it is half-past twelve or a quarter to one before 
the majority of the local people put in an appearance, whereas 
those from a distance have been waiting there nearly an hour, 
almost wasting their time. The consequence is that there is little 
time left for the transaction of business, as many have to depart 
at half-past one. It was acknowledged that the grievance was one 
that needed remedying, and punctuality could be secured on other 
Exchanges, in some cases by imposing a fine on late comers. 
A committee of the Chamber was formed to act with the directors 
of the Exchange Company in fixing the hours of Change, devising 
rules to secure punctuality, arranging holidays, &c. 

The dulness in the finished iron and steel trades is in no respect 
relieved, and more particularly in the former is the lack of work 
apparent ; never, in fact, has there been experienced a worse time. 
Even the leading firms have been content if they can secure prices 
which barely cover cost of production, and yet frequently they 
find that orders are placed in other districts at rates below the 
minimum quoted in this, Manufacturers now ask £4 133, 9d. per 
ton for common iron bars, £5 33, 9d. for best bars, £4 103. for steel 
ship angles, £4 15s, for steel engineering angles, £4 13s. 9d. for 
iron ship plates, £4 12s. 6d. for steel ship plates, and £5 12s. 6d. 
for steel boiler plates, all less 24 per cent. and f.o.t. at producers’ 
works. The steel rail makers quote heavy steel rails at £3 12s. 6d. 
net at works, and are fairly well off for orders, but a better 
demand is not experienced by the producers of railway materials, 
such as chairs, fish-plates, sleepers, &c. Nevertheless the outlook 
is rather more favourable for them. 

Shipbuilders find it difficult to meet with owners prepared to 
give out orders for new vessels, the large number of vessels laid up 
and the low freights deterring them. It is not easy to get investors 
to embark any more money in new vessels when there is such a 
= return from what they have in existing steamers. One of the 

artlepool building firms has within the past few days secured an 
order for three large steamers, and it is stated that Messrs. Walter 
Runciman and Co, have placed an order with Tyne shipbuilders for 
a new type of steamer to carry about 5100 tons deadweight on 
20ft. Gin. A report is in circulation, but lacks confirmation, that 
a well-known shipbuilding firm in another part of the country will 
remove their yard to Hartlepool, so that they may be near the 
place from which their materials are procured. At present the 
conveyance of the materials costs so much that they are placed at 
a disadvantage in the competition. The yard of Messrs. C. S. 
Swan and Hunter, at Wallsend-on-Tyne, was stopped in the early 
part of this week by astrike of labourers, but the dispute was 
settled, the men resuming at the old rate of wages on Wednesday. 

The serious illness of Sir Lowthian Bell, Bart., this week has 
been heard with regret, and bulletins as to his progress have been 
every day posted on Change at Middlesbrough. His eldest son, 
Alderman frugh Bell, had to be recalled from the Continent. Sir 
Lowthian is now in his 80th year. 

The death is announced of Mr. John W. Willans, the con- 
tractor for the new electric railway between Finsbury and the City. 
Mr. Willans, who was 52 years of age was long connected with 
this district. He was with Messrs, Kitsons, of Leeds, in his 
younger days, and went from that establishment to superintend 
the erection cf blowing engines and other hinery ted 
with Messrs. Cochrane and Co., Ormesby Ironworks, Middles- 
brough, some thirty years ago, after which he became connected 
with Messrs, Hopkins, Gilkes, and Co.’s Iron and Engineering 
Works—after is the Teesside Iron and Engine Works Company. 
With them he remained till a few years ago, when he started 
business on his own t at Manchest He has since con- 
structed the Liverpool Overhead Railway. 

The steam coal trade is brisker, and a better time is before the 
sellers of this description of coal, the most active part of the year 
being in the early part of the navigation season, and this year the 
threatened difficulties in South Wales lead to consumers buying 
more freely than usual. The price of best Northumberland steam 
coal has been raised to 93, per ton, and 10s. is asked for next 
month’s delivery. The shipments of coal from ports in the North- 
East of England last month reached 122,293 tons, or 263,875 tons 
less than in February, 1894. This month’s shipments have also 
been poor, but they are beginning to increase. Coke is quoted 
12s, 6d. per ton, delivered on Teesside, and is firm at that. 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been comparatively quiet this week. 
The whole of the advance which took place in warrants has been 
lost. It is nowgenerally recognised that nothing can come, in the 
meantime at least, out of the proposal for a combination of iron- 
masters to advance and maintain prices. The conditions of busi- 
ness are such that it is thought low rates will rule for some time. 
Those who a week or two ago were anticipating a speedy improve- 
ment in the iron market are naturally much disappointed on 
account of the reaction which has occurred. At the moment there 
is little or no room for speculative business, prices being too low 
for over-selling, and the outlook not sufficiently encouraging to 
induce operators to purchase for an advance. Business has been 
done in Scotch warrants at 41s. 3d, and 41s. 4d. cash, and in 
Cleveland iron at 34s, Hematite warrants are very quiet, Cam- 
berland being quoted 42s, 4d. and Middlesbrough 41s, 3d. cash, 

The output of pig iron is maintained at the rate which has 
existed now for several weeks. There are forty-two furnaces 
producing ordinary, twenty-seven hematite, and four basic iron; 
total seventy-four compared with sixty-five at this time last year. 

The prices of makers’ pig iron have been tending easier. 
G.M.B., f.0.b, at Glasgow, Ne. 1, is quoted 42s, 6d. per ton; 
No. 3, 41s.; Monkland, No. 1, 43s.; No. 3, 41s,; Carnbroe, No. 1, 
44s,; No. 3, 42s. 6d.; Clyde, No. 1, 48s.; No. 3, 45s.; Calder, 
No. 1, 49a. 9d.; No. 3, 46s.; Gartsherrie No. 1, 49s. 6d.; No. 3, 
45s. 6d.; Summerlee, No. 1. 50s. 6d.; No. 3, 46s.; Coltness, No. 1, 
52s.; No. 3, 49s.; Glengarnock at Ardrossan, No. 1, 49s.; 3, 
45s. 6d.; Eglinton, No. 1, 45s. 6d.; No. 3, 43s. 6d.; Dalmellington 
at Ayr, No. 1, 458. 6d.; No. 3, 43s. 6d.; Shotts at Leith, No. 1, 
523.; No, 3, 49s.; Carron at Grangemouth, No. 1, 54s.; No. 3, 49s. 

It is believed that stocks are increasing in makers’ yards. The 
quantity of iron in Glasgow warrant stores is 285,470 tons, which 
shows a decrease since the beginning of the year of 2416 tons, 
Stocks here and in England have frequently been much heavier 
than they are at present, but the outpnt seems to be so much 
ahead of current requirements that a material increase is expected. 


’s warrant stores 
on Wednesday night was 105,615 tons, or 1041 tons increase for 


amounted to 7259 tons, compared with 6425 in the corresponding 
week. There was sent to Australia 425 tons, Canada 3, Italy 
350, South America 175, India 77, France 30, Holland 20, Belgium 
50, China and Japan 525, other countries 283, the quantity sent 
coastwise bei! Bod, against 4551 in the same week of 1894, 

The malleable iron trade is fairly employed on home orders, but 
the export trade continues poor, The proposal emanating from 
certain important English centres that prices should be advanced 
and maintained by a combination of makers is generally regarded 
in this district as impracticable in the meantime. So long as the 
Continent is prepared to sell at the present low rates, it is feared 
the trade “lomo to suffer in the export department at least. 

At most of the steel works there is now steady employment, but 
makers complain of the very low prices, and see no immediate 
prospect of an improvement. The position of the trade in this 
respect is evidently becoming worse instead of better. This view 
is borne out by what took place at a meeting held a few days 
of the Arbitration Board of the West of Scotland Steel Trade, 
The meeting was presided over by Mr. Cameron Corbett, M.P., 
and the representatives of the workmen present asked that the 
claim of the masters for a reduction of 5 per cent, in wages 
be submitted to arbitration. In opposition the secretary to the 
employers stated that the 5 per cent. reduction must be accepted 
at once, or if there was to be an appeal to arbitration their claim 
would now be increased to a reduction of 10 per cent. on wages 
over 303, per week, and of 5 per cent. on wages between 30s. and 
203, the reductions to take effect from the 18th current, The 
Board adjourned to allow the men to consider the proposal, A 
circular has been issued by the executive of the Operatives’ Steel 
Maker’s Union advocating a conference of employers and workmen, 
having for its object the devising of some remedy for the severe 
competition which now exists, and which is alleged to be the cause 
o‘ diminishing prices. There is no likelihood of any considerable 
response at all being made by the employers to this appeal. They 
are themselves as much subject to the circumstances causing the 
present depression as the workmen, and it is almost a foregone 
conclusion that wages will have to be reduced. 

There is no improvement in the coal trade, The coal shipments 
for the past week amounted to 95,765 tons, being 7763 less than in 
the preceding week, and 17,726 below those of the corresponding 
week of last year. The decrease is general all over, but is most 
pronounced in Fifeshire, where the shipping trade is in a very 
depressed condition. In the Glasgow market there has been a fair 
inquiry for the better qualities of ell coal for shipment, but other 
sorts sell slowly. Main coal is quoted f.o.b. at Glasgow, (s. to 
6s. 3d ; splint, 6s. 6d. to 6s. 9d.; ell, 7s. to 7s. 3d.; and steam, 
7s. 9d. to 83, per ton. 

A good deal of agitation is going on among the miners just now 
in connection both with wages and hours of labour. The 
employers in various localities are reducing wages bit by bit, and 
a general reduction is threatened in Fifeshire, where the trade has 
been suffering very severely. Shipping prices there aro now 
reported to be 2s. 3d. per ton below the rates fixed at the end of 
last year’s strike, and so it is difficult to see how a reduction in 
wages can be averted. In several districts where the miners have 
been restricting the output, the employers have given notice that 
they must have at least eleven days’ work per fortnight, and in one 
or two instances the men have struck rather than concede this 
point. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE all absorbing topic throughout Monmouthshire and South 
Wales is the coal crisis, and as the month advances the pro- 
bability of an amicable arrangement grows stronger. Some of the 
leaders admit that the colliers are not in a position to fight, having 
no well grounded organisation of their own, and as for outside help 
that is evidently not to be depended upon. Willingly the colliers will 
not strike, and if the young and reckless class, the haulier, can be 
kept in atractable condition, this labourtrouble like many preceding, 
will pass. This haulier question is the crucial one, and, singularly 
enough, few so far take it into account, and all interest is centred 
upon the contention now being almost daily waged between em- 
ployers’ and workmen’s representatives. he latest declaration 
from these meetings—which are held in private—is that the 
question shall be relegated to the colliers whether there shall be a 
continuance of the sliding scale, or the adoption of a conciliation 
board. This was carried by the representatives at the conference 
by sixty-two against thirty-five, showing that the sliding scale has 
the larger support. The latest opinion is that the colliers are dis- 
posed if employers withdraw notices, to continue work at the 
expiration of the month, leaving matters of detail to be settled 
between the representatives at the Conference, So prospects are 
fairly assured for peace—if the haulier element can be governed. 
The coal trade has been very brisk, and most coalowners are fully 
occupied. I note at Cardiff this week that full orders are secured 
for best and second best steam coal for the whole of the month. 
The railways are making certain of all they can, and even small is 
banked for contingencies. Prices are going up steadily, and by 
next week I expect much higher figures will prevail, and as all the 
best that can be secured will be secured, owners of cheap coals will 
have arun. On Change this week at Cardiff it was a matter of 
conversation that buyers for bunkering and manufacturing pur- 
poses were getting what coals were available. Even in one of the 
associated industries, that of patent fuel, a very decided improve- 
ment has set in all over the district, At Cardiff makers are very 
busy, and quote 12s, 3d. for best brands. Swansea quotations 
remain at 10s. 3d, to 10s. 6d. Swansea shipped 5750 tons last week. 
The latest coal prices Cardiff mid-week were as follows :—Best 
steam coal, lls, 6d. to lls. 9d. ; seconds, 11s, 3d. to lls. 44d.; dry 
sorts, 103. 6d. to 1ls.; best Monmouthshire, 10s. 9d. to 11ls.; best 
small, 6s. Gd, to 6s. 9d.; seconds, 5s. 9d. to 6s. House coal shares 
on the advance. Best, 1ls.; No. 3 Rhondda, 10s. 6d. to 10s. 9d.; 
brush, 8s, 9d. to 93.; small, 7s. 6d. No. 2 Rhondda, 9a, to 9s, 3d.; 
through, 7s. to 7s. 3d.; small, 4s. 9d. to 5s. Coke remains 
unchanged—Cardiff prices, furnace, 12s, 6d. to 13s.; foundry, 15s. 
to 17s. Pitwood is on the ascending grade, and 15s. 9d. is quoted 
for best at Cardiff. Swansea, lis. 6d. to 16s, 

In the iron and steel districts, some little benefit has 


followed — strike rumours, and at Cyfarthfa a very C) 
make and despatches of steel bar took place last week, and still 
continues. Stoppage of the collieries would paralyse most, if not 


all, the other industries, and a little extra briskness, in steel bar 


especially, is looked for for the next few weeks. In pig large 
stocks are held both at Cyfarthfa and Dowlais. Duri the past 
month the total quantity of steel dispatched from Cardiff was 


only 1394 tons. Newport sent off 2475 tons in January, but none 
in February, and Swansea total was only 186 tons. 

Swansea sent away 10,000 tons of anthracite to San Francisco 
last week. This, and a busier export of late, has improved the 
outlook at this port, and it was badly needed. The winter’s storms 
will be long remembered at Swansea, This will be shown in one 
significant item. Compared with February, 1894, returns, the fall- 
ing off in coal and fuel during February, 1895, was no less than 
34,000 tons. On ’Change, Swansea, this was commented upon, but 
it was maintained that all the ports of the Channel suffered in 
ratio, 

In a degree Swansea is about to suffer from the activity of 
Briton Ferry, where the make of tin-plates and bar is carried on 
with special vigour. Hitherto, I find the practice has been to 
dispatch all make of plates to Swansea at a cost of 3s. 6d. per ton. 
This is to be altered. Last week the first steamer for Liverpool 
was despatched from Briton Ferry district with tin-plates, and it is 
intended to have a weekly service, 

The condition of things in the tin-plate district of Swansea has 
altered but slightly. It is stated that the attempt to reduce 
the make is conducted in a half-hearted manner, and an effort 


against 247,920 
against 3,512,000 crowns in 1893, Import was, in pig iron, 27,617 t. 
against 20,689 t.; rails, 19,314 t. against 40,438 t.; machines and 
tools worth 8,612,000 crowns, against 5,771,000 crowns in the 
year before, 


ments have been close to the minimum line. 
evidence of financial safety will be followed by a rush of orders. 
—_ is more Fag wes work in all directions than for three or 
our 

gratified at the prospects. Home capital is secured for consider- 
able legitimate railway work in the way of extensions. The steel 
mills have booked some ofthe heaviest orders of the season. 1 
latest report of railroad earnings is that 251 roads, operating 
160,952 miles 
1,219,051,931 
to a loss of 150,000,000 dols. gross earnings on the_total mileage of 


Union, who have issued a manifesto upon the matter, It is 
considered that if this be followed stringently better result, 
may be obtained. But it is a difficult matter to get united 
action. Some men are disposed to exercise self-denial for the 
sake of the common good, others to struggle on and let the 
weaker ones go to the wall. It is difficult to state yet what will 
be done, but a strong wish is expressed amongst thoughtful leaders 
to give the limitation of make a good trial. In the meantime a 
quiet stream of emigration is going on towards the States, remind. 
ing one of the course of things which took place when America 
was training itself to be independent of Britain for steel rails 
Many old Cyfarthfa, Dowlais, Ebbw Vale, Tredegar, and Blaen. 
avon men are now part and parcel of the iron and steel industries 
in America, 

Last week the shipments of tin-piate were only 45,311 boxes 
while 57,530 boxes came from the works. : 

A difficulty is pending amongst the fitters and others employed 
at the Newport ship-repairing works, who object to the masters’ 
set of rules. It is hoped that some arrangement will be brought 
about with this section, or the yards will have to be closed, 

Tron and steel quotations and tin-plate quotations are unchanged, 
Glasgow pig is at 41s, 4d. cash buyers. Block tin, Swansea, from 
£59 15s. Llanelly continues to look up as the coming Fourth port, 
The number of vessels paying dues in February was fifty-five, and 
February exports showed an increase of 1094 tons over January, 
Pontypridd is going in for another reservoir. The Cardiff electric 
light continues to be a subject of discussion. It is urged that 
there should be an increased expenditure of £3000, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALL departments of both the iron and steel trade continue to be 
but very indifferently occupied. 

There is no change to note in the quiet or rather depressed con. 
dition of the Silesian iron market. Basi t ti have 
been, if possible, more limited than before, and stocks are increasing 
in rather an alarming degree. 

Austro-Hungarian iron trade is still without the animation that 
is usually experienced in spring. Very few orders only have been 
booked upon the week, as consumers still hold back with their pur- 
chases. Their reserve, however, is unnecessary, as a further 
reduction in prices is not at all likely to take place, especially not 
in the bar and girder line. For the railway department little is 
doing for the —— An order for seven locomotives, forty-four 
passenger, and fifty-seven load wagons is expected to be given out 
soon by the South Railway Company. 

On the French iron market orders and inquiries are coming in 
but slowly, and the tone of the market is, on the whole, quiet; 
nevertheless, there is an undeniably improving tendency to be 
noticed in almost all branches, Merchant bars No, 1 note 150f. 

.t. in Paris. The same is quoted for girders, Foreign trade of 
rance was for 1894 as under :— 





1894. 1893. 1894. 1893, 

Tons. Tons. Tons. Tons. 

Pigiron .. « 59,065 85,949 .. 117,843 .. 18,4549 
Malleable iron .. 21,857 21,344 24,248 23,238 
Seek cs cn cw a 5,974 15,530 .. 10,670 
Totals 67,581 .. 118,267 .. 157,616 .. 218,457 


In Belgium makers of pig iron continue to book only small 
orders ; the most unfavourable prices are, as a rule offered, and 
though output is restricted to the utmost, an increase in stocks is 
unavoidable. The situation of the malleable iron business is 
likewise, anything but satisfactory, and manufacturers are in 
many instances hardly able to maintain the limited employ- 
ment of former weeks, Under such circumstances it is only 
natural that quotations should be weak and even decreasing ; 
indeed, any price almost is bya en which strikingly illustrates 
the condition of the iron trade in Belgium. The accounts that are 
given of Rhenish-Westphalian iron business are as unsatisfactory 
as before. The same reserve, the same want of confidence, the 
same unfavourable tendency in prices, Al] branches of industry 
are alike neglected, and if but a small lot is sold, the prices 
obtained are so low that a profit is out of the question. How- 
ever, as want of employment is felt disagreeably in all depart- 
ments, the smallest order is competed for with keenness, At the 
blasting furnace works stocks have considerably increased lately. 
The malleable iron business remains dull and _ insufficiently 
occupied. For bars and girders the most limited inquiry only is 
experienced, and quotations continue to be strongly influenced by 
competition. In hoops a tolerably active trade has been hitherto 
maintained, but in this, as in all other branches, overproduction 
prevents a rise in quotations, 

All sorts of plates are weakly called for, and _ sheets 
are on the whole but in moderate request, although at some of the 
mills a more regular activity has been perceptible lately. For both 
articles, however, very low prices continue to be offered. Wire 
and wire nails are somewhat better inquired for, especially with 
regard to export trade, an improvement can be reported ; but 
there is, nevertheless, a depressed tone to be noticed in 
the wire and rivet branch. [ron foundries as well as machine 
factories are all insufficiently occupied, and the wagon shops are 
also but partially employed. 

a consumption of coal in Berlin is stated to have been as 
under :— 


1894, 1893. 1894. 

Tons. Tons. Tons. 
Total consumption... 1,458,198 1,420,047 1,270,284 
Upper Silesian coal 963,310 57,220 888,150 
Lower - * 207,979 198,742 190,188 
English coal .. 189,304 167,025 106,089 
Westphalian coal .. 84,917 78,129 78,266 
Saxon a 68s Sas 12,688 8,981 .. 7,591 

Statistic figures show export trade of Sweden to have been 


for 1894 as under:—Iron ore, 834,295 t., against 484,020 t. in 
1893 ; zinc ore, 24,822t, against 26,772 t.; iron and steel, 244,920 t. 
t.; machines and tools worth 4,089,000 crowns, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 6th. 
THE adjournment of Congress has brought no relief, as was pre- 


dicted. ‘There is an unsettled feeling in financial circles, growing 
out of the recognition of the fact that the revenues of the country 


will be insufficient, and that more bond selling is inevitable. It 
will be nine months and over before a republican Congress will be 
converse, and meantime a wrecking administration will play havoc. 


In some branches of trade there is an improvement, because 
consumption requirements have been below the average for a year. 
In iron and steel branches large orders have been 
pat for wide car and trolley line supplies, 


uite recently 
uilders have 
ught material forseveral months’ work, but, after all, the require- 
The first certain 


ears, ose familiar with railway building prospects are 


The 


085,316,929 dols, against 


of road, earned last year 1 
: : ; $3,735,002 dols., equal 


dols. in 1893, a decrease of 1 








The shipments of pig iron from Scottish ports in the past week 





is being made to prompt a better action by the Tin-plate Workers’ 





the country, or 11 per cent, 
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LAUNCHES AND TRIAL TRIPS. 


Oa the 9th inst. Messrs, Earle’s Shipbuilding 
and Engineering Co., Hall, launched the Corea, 
a steel screw steamer built by it for the 
Bennett Steamship Co., of Goole, for its service 
petween the latter port and Boulogne. She is 
910ft. long, 31ft. beam, and 13ft. 8in. depth of 
hold, is built to Lloyd’s 100 Al class, with raised 
arter deck, bridge, and forecastle, is schooner 








acged, and is fitted with powerful cargo 
appliances and large hatchways. There is accom- 


modation amidships for captain and twelve 
passengers, aft for officers, and in forecastle for 
crew. The engines are triple-compounds, with 
cylinders 19in., 2in., and 52in. diameter, by 36in. 
stroke, the boilers being two in number, and 
made for 160 lb, working pressure, 

Oa the 11th inst. Messrs. Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions :—Length over all, 290ft.; 
breadth, 40ft.; depth, 18ft. 6in.; which they have 
built for a West Hartlepool firm. The steamer is 
built off the part awning-decked rule, having 
poop and raised quarter deck, her deadweight 
carrying capacity being 3000 tons on 17ft. Gin. 
The saloon and cabins for the captain and officers 
are fitted in the poop, whilst the engineers are 
accommodated in iron houses placed on the awn- 
ing deck, near the entrance to the engine-room. 
She is built on the web frame principle, leaving 
the holds entirely clear for cargo, and carries her 
water ballast in a cellular bottom, and in the after 
peak, All labour-saving appliances are fitted for 
the economical working of the steamer, and also 
for the expeditious loading and unloading of 
cargoes ; she has steam steering gear amidships 
ps screw gear aft, four powerful steam winches, 
two large donkey boilers working at the same 
pressure as the main boilers, patent windlass, 
stockless anchors, &c, The engines will work up 
to about 800 effective horse-power, and are by 
Messrs. Blair and Co.; they are of the triple- 
expansion type, having cylinders 2lin., 34in., and 
Sin, by 3éin., steam being supplied by two large 
steel boilers working at 160 lb. pressure, As the 
steamer moved off she was named Selby, by Miss 
Evelyn Ropner, of Preston Hall, 

On Wednesday, March 13th, Messrs, Furness, 
Witby and Co, launched from their shipbuilding 
works at Hartlepool a large steel screw steamer 
built to the order of the well-known firm of 
shipowners, Messrs. J. Lilly and Co., West 
Hartlepool. The vessel is a substantial type of 
modern cargo boat, measuring over ft. in 
length, and is built to the highest class at 
Lloyd’s. She has been so designed as to be 
especially suitable for trading in shallow waters. 
The vessel is built on the web frame system, with 
cellular double bottom, all fore and aft, and sub- 
divided at intervals, the after peak being also 
available as a tank. ‘The main and fore holds are 
divided by iron water-tight bulkheads efficiently 
stiffened by an iron yo imap division. Steam 
suctions as well as hand pumps are fitted to each 
compartment, so that if the vessel was damaged 
by collision or stranding she would remain 
afloat, The greater portion of the shell plating 
is in 24ft. lengths, the topside plating being extra 
thick to withstand the heavy Atlantic trade. The 
bottom plating is also thicker in way of the 
ballast tanks to allow for the vessel lying aground 
whilst loading. The whole of the weather decks, 
tank top floor plates, &c., are also of extra thick- 
ness, and the hatchways are of extrasiza to take 
in the bulkiest cargo. Large winches to hatches, 
and stockless anchors are supplied. The vessel 
will be rigged as a pole-masted schooner, and, to 
make her available for bridge and canal work, the 
topmasts are telescopic, The engines and boilers 
have been constructed by Messrs. S. Richardson 
and Sons, Hartlepool. The vessel was named 
Verbena by Mis. Lilly, of West Hartlepool. 

The steel paddle passenger steamer Duchess 
of York was omer By on Tuesday last, from the 
yard of Messrs. R. and H. Green, shipbuilders 
and engineers, Blackwall. The vessel has been 
built for the service of the South-Eastern Rail- 
way Company, for the conveyance of passengers 
and goods between Folkestone and Boulogne, 
The principal dimensions are :—Length, 270ft. ; 
beam, 30ft.; depth to promenade deck, 24ft. 
The vessel has been thoroughly sub-divided, there 
being eight water-tight bulkheads continued to 
the upper deck, and thirteen air-tight compart- 
ments below the lower deck, which is plated 
over so that should the engine and boiler space 
be flooded the ship may maintain a freeboard of 
2ft. Gin, The first-class accommodation is placed 
aft of the machinery space, there being a commo- 
dious saloon and eight private cabins in the deck- 
house on the main deck, as well as the dining, 
sleeping, and ladies’ saloons below. The second- 
class accommodation is placed forward of the 
machinery space ; and the crew are berthed for- 
ward of this again. Under the forecastle deck 
portable stalls are fitted for the conveyance of 
horses. The vessel will be lighted throughout 
with the electric light. The machinery is being 
constructed by Messrs. John Penn and Sons, of 
Greenwich, and will be of the three-cylinder 
compound diagonal type. The boilers are of the 
return tube type; two forward and two aft of 
the engine room, with a working prassure of 
120 Ib, per square inch. Induced jdraught fans 
are to be fitted in the uptakes for the pur, 
of maintaining a good supply of steam, The 
high-pressure cylinder is 48in. diameter, and 
each of the low-pressure cylinders is 68in., with a 
stroke of 72in. The speed is nineteen knots. 
Rudders are placed at both bow and stern, with 
a steam steering gear to each, and a hand gear 
for after rudder. The vessel is under thes urvey 
of Lloyd’s and the Board of Trade, to be regis- 
tered under the highest class. Captain Boxer, 
R.N., marine superintendent, and Mr, N. Gay, 
marine engineer to the South-Eastern Kailway 
Company, are inspecting the vessel during con- 
struction. Qn leaving the ways the vessel was 
named by Miss Bevan. Messrs, R. and H. Greeu 
are to be congratulated on this order, which for 
the Thames is a somewhat unusualone, An idea 
which has  gpevwne some prevalence is that this 
class of work should always be carried out on the 
Clyde—that it can be done there better than 
anywhere. We consider this entirely a fallacy, 
and are glad to see Messrs, R. and H, Green so 
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4281. Dress Houpes, C. J. E. Allen, London. 

4282. CANDLEsTIcKs or Ho_pgrs for Canpigs, H. Owen, 
London. 

4288. Cigar Cases, H. Owen, London. 

4234. Cycotz Rims, W. J. Goddard and A. H. Trigwell, 
London. 

4285. Hypravuic Enoing, A. A. Watkins and J. L. 
Watson, London. 

4236. Suspznpinc Dress Skirts, &c., C. W. Bennett, 
London. 

4237. Propucinc Dimpizs on the Human Bopy, M. 
Goetze, London. 

4238. Barrecs for SmaLi-aems, E. G. M. Donnithorne 
and the Donnithorne Gun Patents and Ammunition 
Company, London. 

4239. Fire-arms, E. G. M. Donnithorne and the 
Donnithorne Gun Patents and Ammunition Com- 
pany, London. 

4240. Wintnc Corkep Bortves, A. J. Boult. — (J. 
Karlsson and V. Linnqvist, Svveden.) 

4241. Boots, A. and F. H. Pochin and H. Addison, 


London. 

4242. Process for Maxine Cutoring, J. J. Alsberge, 
London. 

4248. Recutatine the Suprprty of Fuzr, R. Diesel, 
London. 

4244. Oprica, Apparatus of LicuTHovusss, W. T. 
Douglass, London. 

4245. EvectricaL Gatvanic Bartrerizs, G. Laura, 
London. 

4246. Apparatus for Borneo Coat, J. C. Mewburn.— 
(L. Neu, France.) 

4247. Booxs for CaTaLocuine and Inpexine, H. G. 


acre, London. 
4248. Fastentnos for Boots and Sxozs, M. 8. Corrie, 
London. 


4249. Lire-savine Apparatus, G. Beech, London. 
4250. StanpaRps of Metauuic Fencina, J. H. Smith, 


i gham. 
4251. Lamps, G. Moss, Birmingham. 
4252. Comns-rrEzD DeLivery Apparatus, T. J. Carter, 


London. 
4258. Coat-cuTtine Macuinery, &c., J. B. Alliott, 
London. 


4254. Tuermomerers, J. J. Hicks, London. 

4255. Rugotong, G. Laura, London, 

4256. —e W. P. Thompson.—(0. Bayer, 
Germany. 
57. Arc Lamps, W. P. Thompson. —(W. A. R. 
Mathiesen, Germany.) 

4258. Perampucators, C. Sumner.—(M. Eli/er, United 
States.) 

4259. WaTER-RaIsING Apparatus, G. Trouvé, London. 

4260. Erectric Recorpinc Apparatus, A. Custodis, 


mdon. 

4261. Looms, H. H. Lake.—(D. Muttei, /taly.) 

4262. Heatinc Water, J. Smith and W. H. Stanfield, 
Manchester. 

4263. Stup Buttons, N. Mitchell, London. 

4264. Apparatus for Sorrentnc Water, F. R. Lips- 
combe, London. 

4265. Buttons, R. Elsdon, London. 

4266. Suow-stanps, M. Rahn, London. 

4267. Propuction of Cutoring, J. Y. Johnson.— 
(Verein Chemischer Fubriken, Germany.) 

4268. Harr Brausp, B. P. Olsson, London. 

4269. Devices for Boots and Suogs, Z. J. Francis, 
London. 

4270. Vatves for Pyrgzumatic Tings, L. A. Desponts 
and P. A. Godefroy, London. 

4271. Securntna Potters to Saarrs, A. Goodwin, 
London. 
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4272. Casements, W. Youlten, London. 

4273. Lusricators, C. Ankers, Nantwich. 

4274. Cuarrs, J. Brown, Glasgow. 

4275. Biscuits, E. F. Coates, Shanklin. 

4276. Connecrine-rops, T. Edge and J. R. Roscoe, 
Bolton-le-Moors. 

4277. Cameras, W. R. Baker, Wallington. 

4278. Mopz of THREADING Neepies, W. A. Ford, 
Birmingham. 

4279. Bearines for Tramway VeHiciEs, R. McLachlan, 
Stockton-on-Tees, 

4280. Gritiers, J. 8. Wood, Birmingham. 

4281. Suspenpine Winpow Sasues, W. J. Fox, Marple, 
near Stockport. 

4282. Gas Rerorts, J. J. Green and W. Oates, Halifax. 

4283. Apparatus for Szcurina Doors, W. J. Steele, 
West Hartlepool. 

4284. InpiGo Dyetne, J. A. O'Loughlin, ows 

4285. Direction Inpicators for Cas3, F. H. Collins, 
Birmingham. 

4286. Suozs, J. Singleton, Manchester. 

4287. Mecuanism of SmaLt-arms, T. M. Tranter, Bir- 
mingham, 

4288. THREAD-winDING Macuinges, E, N. Baines and 
W. A m and Co., Manchester. 

4289. THREAD-SPOOLING MacHINEs, J. McIlwraith, E. 
N. Baines, and W. Ayrton and Co , Manchester. 

4290. Heap-rests of Barpers’ Cuairs, J. W. Clarke, 
London. 

4291. Rack for Brusues, J. 8. Frampton and F. 
Shellard, Bath. 

4292. Cire for Ho.pine UmsBretias, J. W. Levens, 
Birmingham. 

4298. Casgs for CIGARETTE Papers, W. H. Wood-Taylor, 
Scarborough. 

4294. Coating CHocoLaTEe Creams, G. H. Firth and C. 
Raggatt, Manchester. 

4295. Cycizs, A. M. Heath, Torquay. 

4296. Frrasacks for KitcHen Ranozs, G. Hulley, 
Ashton-under-Lyne. 

4297. Domestic WaTER Taps, J. W. Irving and F. 
Brook, Heckmondwike. 

4298. Cycies, R. W. Smith, Bi ‘ham. 

4299. Botrixs, J. Milnes, Levenshulme. 

4800. Apparatus for Drinxine Water, W. G. Maclvy 
and the Princess Company, London. 

4301. Lamp, E. Apperly, Nailsworth. 

4302. Gas Tapa or Vatves, T. Ousey, Manchester. 

4303. ELEcTRIC SIGNALLING ARRANGEMENT, H. Nohmer, 


erlin. 
4304. Game, N. J. Taylor, Tunbridge Wells. 
4805. Lirts, M. T. Medway, London. 
4306. PReventine the Burstine of KitcHen BoIers, 


Ww. 8. omg KG Stockton-on-Tees. 
4307. Cuurns, P. J. Buckley.—(X. Monday and J. P. 


Rice, United States 

4308, PULVERISING ox, R. H. Dundee and F. G. 
Jones, Bristol. 

4309. HorizontaL Saw Frames, J. and R. Kershaw, 
London. 

4310. — of Pockets, R. F. Rogerson, 

mdon. 
4311. ManuracturE of Cycie Lamps, G. H. W. Davis, 


Birm " 
4312. PREVENTING the Escarrx of Heat from the Human 
Bopy, Dobbel and Co., Birmingham. 


4313. Harr Pins,W. E. Partridge, B: ‘ham. 
4314. Hot-waTeR Suppty Apparatus, G. E. Hall, 
London. 


4315. A Vipratine Bar, J. L. Watson, London. 

4316. PLaTEN Printine Presses, 8. W. North, I. R. 
Canthery, and L. Kershaw, London. 

4317. Buriat Coambers, A. J. Boult.—(The Firm of 
Sturbdois and Carlier Freres, Belgium.) 

4318. Stuice for CLeansine Bep-pans, T. Kirkland, 


Westminster. 
4319. CanpLE ExtinauisHers, L. H. Cockburn, 





clearly demonstrating that it is so, 


4820. CLeaweR for Knives, C. J. Watts, London. 
4821. ApsusTment of Levers for Conn Dritzs, G. H. 


4322. Fixina Discs in Freezoa CuamsBers, The 
**Compafiia Sansinena de Carnes Congeladas,” 


London. 

4328, Cases for AccUMULATOR BatreERixs, W. OC. John- 
son, mn. 

4824, — for INCANDESCENT Gas Licur, T. Terrell, 


London. 

4825. An IncanDEscentT Ort Lamp, J. Moeller, 
London. 

4826. Puzrcer for Strincrnc Paper, H. O. Goatley, 


London. 

4327. Lotion for Curine Eczema, &c , R. Raymond, 
mdon. 

4328. DisTRIBUTING ARTIFricIAL LiaHrT, P. D. W. Greville, 

Laleham, Middlesex. 
4329. Sicut Testinc Apparatus, L. Kokocinski, 
London. 
4330. Lamps, J. Y. Johnson.—(Suddeutscher Kid- 
rendampfkesselbau Simonis and Lang, Germany.) 
4331. Piva Topacco Currine AppaRatos, H. R. Field, 
London. 
4382. Gor Ciuss, R. Munro, London. 
4833. Drittinc Macuing, G. Hughes —(@. Bausch, 
Germany.) 
4334. CanPET ATTACHMENT, W. A. Sayer, London. 
4335. APPARATUS for MrasuRING LiQuips, G. Kessler, 
London. 
4836. Gotr CLus3, R. Munro, London. 
4387. Hats, 8. J. E. Wager, London. 
4838. Boot Protector, W. Dennison, London. 
4339. TeLescorgs, A. C. Biese, London. 
4840. Maxinc Horn Buttons, F. and A. Konrad, 
London. 
4841. Perrome DisTRisuTine APPLiaNcEs, H. P. Moore, 
London. 
4842. Draucut Exciuper, N. W. Russ, London. 
4843. Pweumatic Tires, I. M: ester, London. 
4344. Pygomatic T1r£, I. Manschester, London. 
4345. WooD-woRKING MACHINE CurTERs, P. J. Dunstall, 


on. 

4346. Macuine for SHearine, &c , Inon, 8. Baur-Diez, 
on. 

4347. Suarrs of Stream Vessets, W. W. Williams, 


on. 

4348, CoLLAPsIBLE Boxgs, R. French, London. 

4349. PorTABLE TaBLEs for INvaLiDs, H. Lowitsch, 
London. 

4350. Biackinc or Po.isu for Boots and SHozs, A. 


on. 

4351. Ostarninc Motive Power, D. E. Hipwell, 
London. 

4352. DyNAMO-ELECTRIC Macuines, L. B. Atkinson, 
London. 

4358. Fotpine Boxes, W. H. Wheatley.—(F. P. Birley, 
Canada.) 

4354. Fotpine Boxes, W. H. Wheatley.—(F. P. Birley, 
Canada. 

4855. Wire Fences, D. Young.—(J. W. Snedeker, United 
States, and H. Walker, Canada.) 

4356. MeTaLLuRGIcaL Fornaces, C. A. Piat, London. 

4357. Repropucine Images of Distant Osvects, R. 
Berglund, London. 

4358. Fire Extincuisuine Apparatus, J. C. Hudson, 


mdon. 

4359. Borer Vatve, F. W. Challen and J. B. 8. 
Brooks, London. 

4360. Caszs for Prorecrixc Wartcuess, T. H. Willsen, 
London, 

4361. Station Inpicators, W. E. Hubbard, ©. E. 
Vernon, and G. W. Robertson, London. 

4362. Swiss EmMBromweRy Macuines, C. Butterfield, 
London. 

4363. Tea WeicHine Apparatus, B. Tupholme and The 
Waygood-Tupholme Grocers’ Machinery Company, 
London. 

4364. CaLcuLaTine Apparatus, W. P. Thompson.—(£Z. 

Schneider, Germany.) 

4365. T BrusHes, W. P. Thompson.—(J/. Brook, 


Germany. 
4366. CLuTCHEs for use with SHoz Macuinery, R. B. 
and E. Mills, London. 
4367. UNDER-FEED Furnaces, W. P. Thompson.—(J. 
Gurden, United States.) 
4868. Switcues, J. Davis and W. A. Thomas, Berlin. 
4369. Water Waste Preventers, ©. H. Rogers, 
Swansea. 
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ba Steam Damper, I. W. Boulton, Ashton-under- 

yne. 

4371. QuicK-action Trimmine, W. Waldron, Sutton 
Coldfield. 


4372. SectionaL Marine Enorng, J. Knott and J. 
McDermott, Aston-under-Lyne. 

4373. Hinogs, J. A. Adey, Sheffield. 

4374. Secunmnc Morrizs to Cotuiery Oorves, J. L. 
Fort and G. E. Hoey, Sheffield. 

4375. Lirs Savine Froat, H. E. Inskip, London. 


4876. PREVENTING ILER EXP.osions, J. 
Duckworth, Manchester. 
4377. Rocxrne Horsgs, W. Snelgrove and R. F. Goyne, 


4878. Top Inonine Boots, A. Kelly, T. J. Coe, D. H 
McPherson, and H. Q. Church, Bristol. 
= _—— Nosine Morton, A. Ainley, Hudders- 


e 

4380. A WatTeR-cauce for Stzam Borters, H. Mallet, 
London. 

4381. The Picrure Grip, H. W. Flint, Cardiff. 

4382, A Sarety Nippte, J. E. Bradley, Liverpool. 

4883. Syrupinc AERATED Waters, T. Sutcliffe, 
London. 

= DoveTaiteD HorsesHozr, R. Coffey, Black- 

urn. 
4385. Picker Fasteners, W. Fox, Leeds. 
4386. Moutpive EARTHENWARE SINKS, 


4887. PREVENTING the Breakine of Busxs in Corsets, 
W. T. Pretty, Ipswich. 
- — Borie Macurnes, G. F. Wynne, 


J. Tuke, 


rex. 3 
4389. CycLs CHAIN-WHEELS, E. Williams, London. 
4390. Borer Furnaces, E. Howl, London. 
4391. Soapina Macuine, J. B. and J. 8S. Fearnley, 
Bradford. 
a = a Serr-actinc Damper, I. G. Powell, Pem- 
roke. 
4898. ArpaRatus for Compressine Arr, J. P. Lea, Bath. 
4394, TREaTMENT of Cotton Warps, T. Pickles, Man- 


chester. 
4395. Boots and Sxogs, J. J. Hartopp, Leicester. 
— Door Kyus Furnirurg, A. A. Melville, Birming- 


am. 
4397. Corset Busks, J. 8. Metcalfe, London. 

4398. ADJUSTABLE TRESTLE, L. Wiseman, London. 
4899. A New Game, J. J. Maver, London. 

4400. De.ivery Van, E. Hewer, Southampton. 

4401. AppLiance for Trimmine the Naits, &. Armanni, 


on. 

4402. Irons for SmootHinc and Guiazine Liven, E. 
Hoddinott, W ilts. 

4403. DovusLE-PoINTED Writine Pen, J. I. Thomas, 
Cardiff. 


4404. ComBrnation Coat Box, J. I. Thomas, Cardiff. 

4405. Toy, A. Wilkin, Keighley. 

4406. Apparatus for Towine Picron Raczs, J. Logan, 
Wakefield. 

4407. Drivine Bicyciss and Tricyciss, W. T. Gunson, 
Manchester. 

<= Openers for Boxes and Caszs, B. Deaville, Not- 


‘ing’ lo 
4409. New InpIA-RUBBER Sus3tiTutzs, J. Altschul, 
Manchester. 
4410. Sprine THREAD Houper, E. A. Rowett, Bradford- 
on-Avon. 
4411. Lock-stitcH Sewine Macninss, W. Bowden, 
Cc: 


re 
4412. Pranos and like Musica, Instruments, H. 


4414. O11 Drums, T. Barclay, Glasgow. 

4415. Weep Kriuens, J. Hogg, Dalkeith 

4416 Huxczp Iron Fencine or Hugpuss, G. H. Denton, 

North Shields. 

-_ Lage the Ripine of Bicycizs, K. W. Hedges, 
mdaon. 

4418, Spriva Matrress Comnzctine CuIP, W. N. Bryett, 


on. 
4419. Bovquer Hoiper, CO. E. Osman, J. Calam, and 
BR. Calam, London. 


4420. — Apparatus, R. Maynard and H. E. A. 
y, London. 
4421. — Coinand Jewe.iery Detector, H.J.Swann, 


London. 
4422. Roap Veuicies, H. V. Holden, London. 
4428, Covers for Enciosine Satt Pans, O. Tschudi, 


London. 
4424, Heatinc Apparatus for Pustic Uss, W. Fraser, 
ingham. é ‘ 
4425, Matcu-soxes or Hoipers, G. N. Broderick, 


London. 

4426. INCANDESCENT Exzecrric Lamps, J. Wende, 

London. 

4427. AxLE-soxes for VeHIcLeE WueeEts, D. Albone, 

London. 

4428. Coat Mosine Macurnes, J. W. Harrison, London. 

4429. SUPERPHOSPHATE DaeyinG APPARATUS, C. Zimmer- 
mann, London. 

4430. WATERPROOFING Tz XTILE FaBrics, G. C. Mandle- 

rg, Manchester. 

4431. PHotocraPHic Pirate Hovpers, G. P. Spooner, 
London. 

4432 PuorograPuic Firm Hoxipers, G. P. Spooner, 
London. 

4433. Hames, A. T. Doerr, London. 

4434. CycLes, H. Niemeyer, London. 

4435. CanDLE Hotpers, E. P. Lehmann, Liverpool. 

4436. MEDICAL PREPARATION for HumAN Usk, A. Faulks, 


mdon. 
4487. RenpgeRinc WatTer-cas Oporirerovs, A. Baker, 
Lo 


ndaon. 

4438. Trxzs, J. T. Kohler, London. 

4439. Bep-pan and Dovcue, E C. Cole, Uxbridge. 

4440. Trummine the Epcss of Boor Sores, M. T. Denne, 
London. ; 

4441. Grixpine MILL, R. Siller, London. 

4442. Srzam Encrves, J. S Raworth, London. 

4443, Curtne Fisn, T. H. Horner and W. Widdewson, 
London. 

4444, ConTRoLiine the Speep of Hypravuic Lirts, W. 
A. Ker, London. ol 

4445. Szcurine Tickets to Ciotu, R. F. Livermore, 
London. 

4446. Sarery Enve ores, E. Edwards.—(A. Bacheluy, 
France.) 

4447. PuriricaTion of BicaBbonaTe of Sopa, A. E. 
Hetherington W. M. Sowerby, and J. Brock, 
London. 

4448. A New Amrpo Basg, A. G. Green and R. Jansen, 


c r. 
4449, Fue. for Domestic Purposss, D. W. Nightingale, 
London. 
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4450. Preventinec Horses Suierinc, D. Marshall, 
Cheltenham. 
4451. Fasteners for Boxes, J. E. Thornton, Altrin- 


c. . 

4452. Crocuet Hooks, J. Cottrill, Birmingham. 

4458. Macuingery to be Usep in Currie Teets, E. 
Sugden, Kimberworth. p 

4454. Conpensers, W. Dickinson, Newcastle-on- 
Tyne. : 

4455. PREVENTING Suiprina of Pyeumatic Tires, 8. 
M. Thompson, @ Ww. 

4456 DecoLounisinc Mrvera., C. A, McKerrow, Man- 
chi 


r. 

4457. Savery VaLveE for KitcHen Rance, R. Waite and 
H. Davis, Derby. 

4458. ELECTRICALLY Sreerinc Suips, F, A. Langen, 
Newcastle-on-Tyne. 

4459. Catt Betx for Use in Orrices, T. E. Ware, 
Bristol. 

4460. ATTACHMENT for Boots to Prevent Suiprina, J. 
Owens, Bristol. 

4461. CHAIN ADJUSTER and Lock for Crcuzs, J. Kettle, 
Birmingham. 

4462. Woop Rims for Cyrcies, &., H. A. Smallman, 
Nuneaton. 

4468. Draw-BaR PuiatEs, J. A. Adey, Sheffield. 

4464. Movutps for Cotumns, T. and G. A. Chambers, 
Sheffield. 

4465. Buttons, W. H. Whitehead, Sheffield. 

4466. SEARCH-LicHTs, E. J. Paterson and O. W. Hill, 
London. 

4467. PaRLour Game, H. O. Roberts and J. O. Roberts, 
Glouceste: 


r. 

4468. Fan.icuts, W. Youlten, London. 

4469. VENTILATED, &., GARDEN Frame, T. L. Plum, 
London. 

4470. InrLaTina CycLte Tires, H. Dewey and C. E. 
Ladbury, Redditch. 

4471. Book Marker and Parer Kwirs, E. Apperly, 
Stroud, Glos. 

4472, FasTentnc Pyeumatic Trre Covers, W. Robert- 
son, chester. 

4473. Sprnninc and Dovsiine Cotrox, T. Ashworth 
ani % 


Clegg, Manchester. 


4476. IBULATORS, J. M. Wilson and I, Appleton, 
Manchester. 

4477. Mart Carts, J. M. Wilson and I. Appleton, 
Manchester. 

4478, Mepicat AppLiances, H. C. Braun and H. C. R. 
Sharman, London. 

4479. Braces, SusPENDERS, and Betts, B. G. Cope, 
Birming! 

4480. Typewriters, J. R. Chalmers and A. Miller, 
Glasgow 


4481. WHEELS and AXLEs of Tramcaas, J. Willoughby, 
on. 
4482. Case Suor for ARTILLERY PuRpPossEs, M. Martin, 
Lon 


on. 

4483, Fastenina CycLe Sreerine WHEzLs, OC. J. Tab- 
berner, Birmingham. . 
4484. Srups and Soxirairss, W. W. Jones, Bir- 

ham. 


4485. Press-caTcH-Lock for Rives, W. Woolf 
London. 

4486. Power Hammes, R. W. Laird, London. 

4487. Apparatus for Damrenine Suirts, W. A. E. 
Henrici, London. 

4488. Surrt Inonrna Macuine, W. A. E. Henrici, 
London. 

4489. MaRGARINE Maxkinc Apparatus, A. Dubuisson, 


On. 

4490, DyNaMO-ELECTRICAL Macuings, §, Z. de Ferranti, 
mdon. 

4491. Cement Burnina Apparatus, J. F. de Navarro, 


mdon. 
4492. Rarway Ratz Jornts, C. F. Laib, London. 
4493. PorTaBLe Eask1, A. B. . London. 
4494. Incanpescent Gas Lamps, L. Denayrouze, 
London. 
4495. Curr for the Brake Levers of Oycuzs, E. Lisle, 


don. 

4496. Cuurnn Drop Hanv ks, R. Stroud and B. Causer, 
London. 

4497. ELECTRO-MAGNET PeRMUTATING DevicE, O. von 
Morstein, London. 

4498. Lockina - up Tyre Formes, G. Eastwood, 
London. 

4499. Execrric Inpicatine Apparatus, R. Myers, 
London. 

4500. Gas Burners, W. F. Gedye, E. J. Townsend, G. 
8. Howell, and H. W. Green, London. 

4501. Gotr-cLuB Heap, D. Gradon, London. 

4502. Stanp for CrcLz WHEELs, W. and W. Wingfield, 
London. 

4508. Winvows, J. Barton, London. 

4504, DisPLayine Notices and NewsPaPers, W, Creasy, 








mdon. 


ler, We 
4413. BREECH - LOADING FIRE~ ARMs, E, Harrison, 
London. 


London, 
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4505. Frirrines for WaTer-Gas CARBURETTERS, 8. 
Cutler, London. 
4506. Apparatus for Heatine O11, &c., 8. Cutler, 
London. 
4507. Sarprina Cover for Venicies, F. G. Davis, 


on, 
4503. — Stamp for Lerrer-s2xes, H. G. Wood, 

ndon. 
4509. DispLayine Umsreias, &c., W. Wallace, 


undee, 

4510. Saves for Puririers, J. M. Rishworth, 8. 
Ingham, and J. Vickers, London. 

4511. Waist Banps and Bopy Bets, A. Breese, 
London. 

4512. Stzam Generators, T. Lishman, London. 

4513. Race Game, C. Lock, London. 

4514, SteriLisine Liquips, P. Boisserand, London. 

4515. Brake Apparatus for Ventcugs, F. J. Chapsal, 
London. 

4516. SHackiges for VesseLs’ Cains, J. B. Miller, 


London. 
4517. Sappiges, J. F. V. Petitfils and A. J. Sandron, 
London 


mdon. 

4518. Two-spzeD Gear, E. J. Clubbe and A. W. 
Southey, London. 

4519. Sao for Bicycutsta, A. T. Bailey, London. 

4520. Bep pan, M. 8. Diamond, London. 

4521. Cocks or Va.ves for WATER Pirss, F. J. Brazier, 


ndon. 
4522. Vesset for Hoxupinc Pants, A. Firmenich, 
mdon. 

4523. TiguTentnac the Skin of Kerrieprums, E. 
Reicher and F. M. Friedberg, London. 

4524. Fastewsr for Laces and Corps, A. D. Smith, 

Wal stow. 

4525. Musicat Instrument, H. H. Lake.—(W. §. 
Reed, United States ) 


4th March, 1895. 


4526. Carpine Enarngs, E. and 8. Tweedale and J. 
Smalley, Manchester. 
4527. Sarery Catca for Caces, W. Jenkins, Blaengarw. 
4528. Fasteninc Device for Warprospes, A. E. 
Duckett, Southport. 
4529. VELociPgDEs, The Triumph Cycle Company and 
C. W. Hathaway, Leicester. 
4530. Fotpinc Cover for Hay, W. A. Bell, Glasgow. 
4581. Piston Rives, J. Weir, cart. 
4532. Winpow Werce, R. J. Threlfall and J. Dove, 
Gateshead. 
4533. Strarver for Fencinc Wires, G. O. Bedwell, 
Norwich. 
4584. Ramtway Automatic Sarety System, T. McGow, 
Dundee. 
4535 CLeanine and Reparrine Winpows, W. Sugden, 
jun, —. 
4536. Topacco Poucn, G. Gathercole, London. 
4537. Sueeve Linx, J. A. Malan, Birmingham. 
= — PuotograPay, F. L. Stainsby, 
ve a 
4539, Manuracturr of CarpspoarRp Boxes, J. E. 
Thornton, Altrincham. 
4540. Fitter Connections, H. Salmon and 8. Clayton, 


4541. A ststine the VenTILaTion of Mrnzs, F. Tulip, 
Newcastle-on-Tyne 

4542. CLeantne Trn-PLaTes, F. Player and D. Main- 
waring, Swansea 

4543. Apparaius for Crausnine Rock, G. F. Wynne, 
Wrexham 

4544. BaLU- BEARING DRILL-BRacE, J. Hammond, Bir- 
mingham. 

4545. Tosacco Pirgs, E. Shaw, Bristol. 

4546. Dries or Tooxs for Empossine, W. A. Clark, Bir- 

mingham 

4547. Pickrine Motions for Looms, I. Jackson, Man- 
chester. 

4548. Frre-crate, J. Marcroft, Rochdale. 

4549. WaTer-cLosets, J. Shanks, jun., Glasgow. 

4550. Compivep Esve.opg and Nors- paper, W. 
Coathupe, Bristol. 

4551. Ecgctricat Cot-outs, E. A. Claremont, Man- 
chester. 

= Howpinc and Drapinc Dresszs, J. Walker, 


ig! 
4553, Hotpine VessEis aBout to be Fitxep, J. Euler, 


logne. 
4554. VeLoprom, T. Mahn, Cologne. 

4555. Brtuiarp TaBLEs, J. Newman, Hetton Downs. 
4556. MANUFACTURE of FeRRO-cyANIDES, C. W. Watts, 


London. 
yo Conpurr Exectric Raitway, L. ©. Pressley, 


on. 

4558. Gas Lamps, G. Ingram, London. 

4559. Pumpina Enorngs, P. F. Oddie, London. 

4560. Compounp for Ours of Toornacus, R. Hathorn, 
London. 

4561. Harmontums, G. Jones, London. 

4562, WHEELED VEHICLE for CHILDREN, A. Hadingham, 


London. 

4563. Paint Brusnes, T. C. Ellis and D. Kingshott, 
London. 

4564. ‘‘Sge-saws,” T. Parker and F. H. Heath, 


London. 

4565. Frre-arms, J. Thomas, London. 

4566. ConsTBucTION of Fences, W. C. Morton and E. 
Franklin, London. 

4567. Savery Grinpstone Apparatus, F. P. J. Nash, 


mdon. 
4568. Mortisina Macaine or Apparatus, J. Anthon, 
mdon. 
4569. Pressure Gavces, A. E. Alexander.—(W. H. 
Bradt and M. Marble, United States.) 
4570. Harr Cur.er, W. H. Baldock, London 
4571. BREECH-LoaDING Guys, H. Imray. — (La Com- 
—_— paaes des Forges de Chitillon et Commentry, 
rance. 
4572. Sprinc Mattresses, H. Reinhold, London. 
4578. Parnrep Desians on Parser, G. R. Hildyard, 
London. 
4574, Skates, W. H. Caldecourt and J. R. Caldecourt, 
London. 


jun. 
4575. OycLe Brake, G. C. Topp, London. 
4576. ELzctric Motors, A. He Brintnell, London. 
4577. Miners’ Lamps, W. Ackroyd and W. Best, 


don. 
4578. Toon or AppLiaNnce for ANGLERs’ Usz, B. Taylor, 


London. 

4579. AppLyina ComPRESSED Arr, R. 8. 0. Bramwell, 
London. 

4580. Warer Surpty Pires, J. A. Kingdon, London. 

4581. Licuttna, F. O. Prince, London. 

4582. SusPenDER for Pocket Knives, J. H. McDonald, 
London, 

4583. NON-FILLABLE Bortizs, A. Brenzinger, London. 

4584, Pocket Spitroon, E. H. Clements, London. 

4585. PHotocraPpHic Devetorinc DisHes, W. L. Bar- 
rett, London. 

4586. Stopping Leaks in Suirs at Sza, W. F. Beart, 
London. 

4587. Wixpinc Cops Crosswisg, G. G. M. Hardingham. 
—(Actien-Gesellschaft vormals J. J. Rieter and Co., 
Switzerland ) 

4588. Mancracivaz of Pistoys for Syrinegs, R, 
Mathieu, London. 

4589. Lamp SHapes, H. J. Chart, London. 

4590. A Rotary Gas Enornz, C. Bayer, London. 

4591. Manuractuee of ENAMELLED LETTERS, 
Warburg.—(M. Lorentsen, Denmark ) 5 

4592. Imitation BurraLo Ropes, J. F. Morley, 


London. 
= The Pen’s Ecgotric ILLuminatoR, H. W. Cobb, 


ndon. 
4594. Propuction of So.utions of AwILNE CoLouRs, 
G. Green, Manchester. 
4595. AppaRaTUs for TREaTING Orgs, A. de C. Scott, 
London. 
4596. Dampine the Arr, B. E. Bedford, London. 


4597. Lockinc Device for CycLE STEERING Posts, 
G. W. Pridmore, T. J. Sturgeon, and E. 0. R. Oxley, 


on. 
4598. Propucine Yeast, H. H. Lake.—{J. Effront, 





mdon. ; 
4687. Dress Eves, G. E. Tansley, London. 
4688. WaTeR Traps, 8. J. di 


4599. Mzans for Extinauisuine Ort Lamps, M. Rassiat, 


on. 
4600. Sanp-makine Macuing, H. W. Clarke and J. 

Emery, London. 
4601. Rockets and Guns for Frnine Same, G. M. Evans, 


ndon. 
4602. ApprFss Wrappers, G. Hughes.—(Bruning and 
Muhren, Holland ) 
4608. Brake Apparatus for Wacons, A. Spencer, 
London. 
4604. a, Enornss, J. B, Furneaux and E. Butler, 
mdon. 
4605. Covers for Sarps’ Hatcuways, J. W. Hedley, 
London. 
4606. Constructing Distnrectine Uren3I1s, H. Taylor, 
London. 
7. Smoke-comBusTION Furnaces, J. R. Miiller- 
Landsmann, London. 
4608. Hotpers for Picturss and th: like, C. Winzer, 
London. 
4609. Prerarine Soi for Prants, G. C. Spitzenberg, 
London. 
4610. Szconpary Barreries or Evectric AccuMuULA- 
Tors, W. A. Boese. Liverpool. 
461l. Hotpers for Borine, &c , Toots, W. T. Smith, 

Manchester. 
5th March, 1895. 


4612 Sypnon Arr Pump, H. 8. Dix, Hanley. 

4613 Now-stipptna Cover for Manno es, J. P. Allen, 
Newcastle-on-Tyne. 

4614. Bicycie Ripine Craecus, G. Clarke, Exmouth. 

4615. Damper for Bowers, J. mitbyman and D. O 
Davies, Cardiff. 

4616. Bavanes, E. Hanisch, Manchester. 

4617. Drivina Bicyciges and Tricycre3, W. T. Gunson, 
Manchester. 

4618. Daivone Bicycigs and Taicycuts, W. T. Gunson, 
Manchester. 

4619. Curr Luxxs, 8. Wetherall, Longport. 

= Borrie Opzners, J. Threlfall and J. W. Taylor, 

uri 5 

4621. Pree MecuantsM for WRincinc MACHINES, 
H. C. Longsdon, Keighley. 

4622. SympaTHeEtic In«k for Paintinc Purposss, W. Rich, 
B 


stol. 

4623. ee Seavino Canisters, G. W. Davey, 
Bris' 

a Gavaes for Stzam Borers, J. Robinson, 
L 


s. 

4625, MecuanicaL Sroxer and Smoke Burner, G. 
Longwcrth, Bolton-le Mors. 

4626. Horstine and Simitark Macuinery, A. M. Hunt, 
Bristol 

4627. Manuracture of Portrr, A. Fraser, Dundee. 

4628 Apparatus for Treatina Corton Yarns, T. 
Pickles, Accrington 

4629 Resitient Tine for Venice3, J. Garton, Newton- 
le-Willows. 

4630. Sicnt-rsep Lusricators, G. M. Marchant, 

Bradford. 

4631. Cowstruction of O:.t-can Spovrs, J. W. Kaye, 

Bradford. 

4632. Meruop of AgratTine Beveraces, J. T. Cooper, 

Birmingham. 

4633. Batren Creat, W. Harkess and G. Barclay, 

Miidlesbrough. 

4634. Compunine City’s Cot with Orpinary Bep- 

STEAD, E. J. Deane, London. 

4635. Means for VentTiLatinc Hats, W. Torkington, 

Manchester. 

4636. SicHt-rgED Lusricators, J. Bromilow, Man- 

chester. 

4637. Manuracrure of Lock Nuts, T. Gare and T. 

S. Hardeman, Manchester. 

4638. PHoTocRaPHic CamMERA, J. Willans, Stockton-on- 


Tees. 
4639. Gurp for the Lert Hanp in Piayine the VioLtIn 
F. Lichtenberger, Stafford, 
4640. The Movustacne Cur.ter, W. Bennett, Harro- 


gate. 

4641. ApprTiows to GoLr-cLuB Carriers, C. W. 

Thomas, Birmingham. 

4642. Re-sTRAIGHTENING of Twistep CycLe Cranks, H. 

W. James and F.C. Southard, Birmingham. 

4643. Wrspow Buinp Rouuers, H. Lomax, Halifax. 

4644. Brakes for Cycies, J. Cook, Glasgow. 

4645. Secizcoenes. S. Taylor, Manchester. 

4646. Foot Rest, The Imperial Brassfoundry Company, 
Birmingham. 

4647. Domestic Frrepiaces, L. Cresswell, Man- 

chester. 


M. es 


4690. CEeNTRE-BOARDS, A. Stover and G. D. Clark, 
London. 
4691. Winpmitts, W. P. Thompson.—(C. Friederici, 
Germany.) 
4692. Rotary Enarne, T. J. Bezemer and L. van Schie, 
Liverpool. 
4693. Corsgrs, E. Kaiser, London. 
4694. Wire Ropss, W. B. Brown, Live: 
4€95. BoreuarR and other Avarms, T. A. Clarke, 
Liverpool. 
4696 GLove Fasteners, E. Reicher and H. Leitner, 
ndon. 
4697. Exvecrric Siena, G, A. Lyncker and A. Schropp, 
ndon. 
4698. Stee Hor Arr to Furnaces, J. Alves, 
mdon. 
= — Yarns, W. H. Lorimerand J. W. Birkey, 
n, 


mdon. 

4700. Cigar Makers, F. R. Keyes and OC. A. Baker, 
London, 

4701. Coin-rREED Venptna Macuings, CO. A. Kaichen 
and W. L. Abate, London. 

4702 Rai.way T.cxerts, M. Vezzosi, London. 

4708. Squgrzine and Btockine Baus, W. Budd, 


ndon. 

4701. Mait Baa Catoners and Detiversrs, C. Sliger, 
ndon. 

4705. Locktnao Wuegts of Vanicies, C. R. Turner, 


ndon. 
4706. Traps, E. C. de los Olivos, London. 
4707. Bicycie Stanps, HE. C. de los Olivos, London. 
4708. - haga or Boitinc Macuins, 8. H. Cohn, 
ndon. 


6th March, 1895. 
4709. Tuimsie, R. D. Bailey and R. G. Puelmo, 
London. 


mn.do: 

4710. A Trarrep Fioat Cueck Vatvs, G. Waller, 
London. 

4711. Hanp-pianss, F. 8. Perkins, London. 

4712. Manuracture of Tospacco, &., E. J. Lusby, 


London. 
4713. Tapprina Barres, C. H. and A. W. Smith, Bir- 
ingham. 


ming % 

4714. Opgeratine Vatves of Excings, C. Scott, H. 
Hodgson, I. M. Livsey, and J. B. 8. Bcoth, Ashton- 
under-Lyne. 

4715. HanpeNninc Nexpves, E. Whiteand A E. Layton, 
Redditch 


4716. PuonocraPas, H. J. Heinze, London. 
4717 Barret TitTer, 8. Rushton and J. H. Shaw, 


Heywood. 
4718. 2 (ces Apparatus, &c, R. Bostock, 


Halifax. 

4719. Suips’ Wincues, R. Welford and P. Mitchinson, 
Sunderland. 

4720. Coat-saver, W. and H. Ellicott, Cardiff. 

4721. Securmne Parnt-srvusH Hanpwes, W. Simpson, 
ea 

4722. Cases for Musica, Instruments, G. Benck, 
Manchester. 

4728. BuTTONHOLE Protector, A. H. Young and G. 
M. Evans, Cardiff. 

4724. Treatment of Cotron Warps, T. Pickles, 
Manchester. 

4725. Appitions to Om Lamps, &c., F. Fremont, 
Birmingham. 

4726. Lamps, F. Fremont, Birmingham. 

4727. Lusarcators, H. B. C. Webb and J. Lane, Bir- 


mipvgham 

4728. Macuine for Maxine Cigarettes, T. Mackie, 
Glasgow. 

4729. Sargiy 
jun., Gl 3 

4730. Batu Bearrnos, H. Cruse, Manchester. 

4781. Se_¥r-acTine Brake, J. Ostell and H. Thompson, 


Aspatria. 
4732. EARTHENWARE and Buus Bricks, J. T. Pearson, 


Burnley. 
ae for the Uss of Bansers, W. 8S. Clapham, 


Vatves and Acczssonizs, G. Chisholm, 
Ww. 


4733. 

Keighley. 

4734. TupvLarn Kerrie, A. Harman, Bilston. 

4735. Fixrsc Gear Cases to Cycies, W. Biddles, 

Leicester. 

4736. Stop Rops of Looms, P. B. Waterhouse and N. 
Worsman, Bradford. 

4737. Sturrine Boxes, W. M. Walters, Liverpool. 

4738. Sas Fastener, A. Murray, Sunningdale. 

4739. HyDRAULIC Propusion of VessEis, P. Baumert, 

Manchester. 

4740. PROPULSION of NaviaaBLe VessELs, P. Baumert, 





4648. ToastinG Forks, J. W. Charnley, 
4649. Metatiic Wacows, C. W. Lyon, Dewsbury. 
4650. Socket Bearine for Verticat SHarts, C. Wake- 


mann, Birmingham. 
4651, Camovgy Pots, R. V. Horsfall, Manchester. 
4652. Fives for Factory Caimwnegys, R. V. Horsfall, 
Manchester. 
4653. Raisinc, &c., Wispow SasHes, 8. Bartlett, 
Bristol. 
4654. Horsz Coxitars, J. W. Cook, J. Brittle, and W. 
Smallwood, W: 
4655. Wouspine Rope, W. G. Bywater and T. B. Bean- 


land, Leeds. 
“" Pipe for ConveyIne Liquips, J. Livingstone, 
0a. 
4657. Starntina Apparatus for VeHIciEs, G. Lloyd, 
London. 
C. Houlgrave, 


4658. DEMAGNETISING 
Leeds. 
4659. Basins for Santrary Apparatus, A. J. Boult.— 
(J. Kelly, United States ) 
4660. ELECTRO - DEPOSITION of Metats, A. Hiorns, 


London. \ 
4661. Maxisa Wrrep Gass, &., E. Walsh, jun, 
London. 

4662. Steam Traps, F. Lamplough, London. 

4668. Date Caszs, O. , London. 

4664. CommunicaTina Corps for Trarns, J. Raitt, 
London. 

4665. Screw Prope.iers, C. R. Purnell, London. 
4666. CLosina RaiLway-CaRRIAGE Doors, W. Broad, 
London. 

4667. Tap and Tose Jornt, J. Griffin, London. 

4668. Houper for Parer Rots, J. Tomlinson and H. 
Taylor, London. 

4669. — for Maxine Cutrers, 8. M. Balzer, 


APPARATUS, 


London. 
4670. Iantt1no, &c., Gas Jets, O. von Morstein, 
London. 
4671. Dygine Apparatus, J. G. Haslam, London. 
. TeLepHone Systems, H. H. Lake.—({C. A. Shea 
and F. F. Raymond, United States.) 
4673. Mupovuarp for Cycies and Venicies, G. Austin, 
London. 
4674. Buttons, A. W. Knight, London. 
4675. INTERCEPTING Trap and AiR INLET, F. G. Smith, 


London. 
4676, Prez Cour.ine for Steam Pirzs, L. Friedmann, 
London. 
4677. PATTERNED FeLt and Apparatus, A. J. Pilard, 
London. 
4678. om E. C. de Segundo and D. H. 8. Alldridge, 
ndon, F 
4679. BotrLe Stoppers, R. Wolfenden and F. Everard, 
London. os 
4680. Decantation of Liquips, G. C. Marks.—(Société 
E. Wauquier and fils, France ) 
4681. Brake Gzar, W. A. Ker and E. W. Anderson, 
on. 
4682, Fotpine Basy Carniaces, &c., T. H. Wilcox, 
mdon. 
4688, Sarety Lamps, A. M. Chambers and W. Green, 
London. 
4684, WooDEN VEssELs for TRANSPORTATION, O. Kramer, 
on. 
4685. CommutTaToR Brusues, F. H. L. Blanken, 


on. 
— — Caszs, &c, G. E Dia and F. L. Howe, 


ndon. 


4741, TReatinG Grains, L. edi, J. Weiss, J. Po 
and A. Mlady, aoe ea ; : on 
4742. Sscurntna Storrers to Bortiss, J. Milnes, 
Levenshulme. 

4743. Nozzixs, A. Rose, Birmingham. 

4744. Propucine Picroria, Mopgzs, C. W. D. Boxall, 


effie 
4745. Wueg.s, J. W. Atkinson, Sheffield. 
4746. Tooxs for Propucine Discs, H. and H. H. Eadon, 
Sheffield. 
4747, Corrin Furniture, W. Nicholls, London. 
4748. Surp’s Signa Lamps, W. Ansell, Birmingham. 
4749. Or Lamps for Heatino Praposes, A. W. Pen- 
ni m, Birmingham. 
4750. Workinc Coke Ovens, W. Ure and 8 T. Croas- 
dell, Newcastle-on-Tyne. 
eo Stace ILLusions, W. H. McLaughlia, 


e. 
4752. Lamp Curmney, A. Riegermann, London. 
4753, Guass Furnaces, T. Heptinstall, London. 
4754. Justiryina Lives of Typz Compossp by TYPE 
Serrine Macuryes, E. Wentscher, London. 
4755. Sarety Gas Tap, F. Redman, London. 
4756. Bracgs, P. Kerley, London. 
4757. CoLLARETTES, J. K. and E. Essex, London. 
4758. ZritHEeRs, T. Meinhold, London. 
4759. Srrop, 8. T. Oldridge and F. J. Russell, 
London. 
4760. Hypravu.ic AIR-COMPRESSING APPARATUS, C. H. 
Taylor, 
4761. Decoratine Inrants’ CarriacE, J. H. Webb, 
London. 
4762. Winp Guarps for Cycies, W. Clifford, London. 
47638. STRENGTHENING WEARING APPAREL, E. Broom, 


mdon. 
4764. DoUBLE-acTIon Lirt-caGe ARRESTER, H. A. W. 
Middleditch, Sussex. 
4765. Woop Worxkinc Macuine, E. Lancaster, 
London. 


4766. Stoppers for Bo1Ties, A. Barratt, London. 

4767. Necxtigs, R. 0. Bailey, London. 

4768. Manuracture of Sorr Meta Pirg, J. Gibb, 
London. 

4769. MANUFACTURE of NITROCELLULOSE, A. Luck and 
A. H. Durnford. London. 

a Measugine Evecraricity, E. H. P. Humphreys, 


mdon. 
4771. Manuracturg£of Ge.atinous Sweets, A. Barratt, 
London. 


4772. WaTER-CLOSETS, J. H. Hamilton, London. 

4773. Sairts, F. Hauser, London. 

4774. Drawine CrrcutarR Arcs, T. Clarkson, London. 
4775. Pump, G. G. M. ‘ham. 
4776. Propvoine the APPEARANCE 
F. Griffin, London. 

4777. Purse Pocket, M. A. Sporle, London. 

4778. Coat Rippiine Macuine, J. H. and W. J. Hos- 


A. Slade, 


London. 
4780. Jorst for Usx in Mera.iic Bepstzaps, W. Price, 
London. 

4781. Winpow Sasues, J. Welby, London. 

4782. Box for Topacco, J. Pearson, London. 
4783, Fastenine for Couiaks and Corrs, P. Townsend, 


¥ on. 
of Emsossep Guass, 
on. 
4779. Hotpinc Device for Macazings, 
London. 
4784. Dress Hotpger or Suspenper, H. P. Abraham, 


London. 
ARMLET, J. 8. Rubenstein, London. 


on. 


—. 


SELECTED AMERICAN PATENTs, 
From the United States Patent Office Official Gazette, 





529,152, ExvectrrcaL Transrormer, ick ’ 
and Co , Berlin, Germany.—Filed pS AP tpg 
Claim.—(1) A transformer consisting of the core, 
primary t, a secondary element, and means for 
py ney A or ing the number 
of the turns in series of the coils which form the 
geitnesy and secondary elements, substantially as and 
or the purpose set forth. (2) A trausformer consist. 
of a core, a 1 primary e) t. 
secondary element, and means for si 


ig or 
each element in series, substantially as and for the 
purpose set forth. (3) A transformer consisting of a 
core, a sectional primary element, a sectional second 
element, and means for simultaneously connecting 
the sections of the primary element in parallel of the 
primary conductors, and the sections of the second. 
ary element in parallel of the secondary conductors, 
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* ; tectlonal 
multeneous! 
g the number of eections et 





or the sections of the primary element in series and 


rs 


























across the primary conductors and the sections of the 
secondary element in series and across the secondary 
conductors, substantially as and for the purposes set 
forth. (4) The herein described method ot varying 
the mony pene to magnetise the core of a trans. 
former which consists in simultaneously varyirg the 
number of arapére turns of the primary and secondary 
1 ts of t former. (5) The herein-described 
method of regulating the capacity of a transformer, 
which consists in varying the number of lines of force 
threading the core while maintaining the potential of 
the primary and secondary elements and their trans- 
lative relations constant. (6) The herein-described 
method of regulating the capacity of a trax sformer, 
which consists in varying the number of lines of force 
threading the core by varying the current in the 
rimary element of said transformer while maintain- 
constant the potential of the primary and second- 
po A elements, the number of coil sections formin 
said elements, and the translative relations of sai 
elements. 





529,262, Warer-cas Apparatus, 0. N. Guld/lin, Fort 
Wayne, Ind.—Filed August 14th, 1894. 

Claim.—The combination with a a 
of acarburetting and fixing chamber, having 
va) ¢ ber at the top, free from checker 
brick and provided with a lateral oil atomising or 
spraying device and a solid annular floor or hearth 
having a central opening icating with the 
fixing chamber below, a combustion chamber below 


529262] 


generator, 
a separate 








said vaporising chamber and above the fixing cham- 
ber, a pipe for leading from the generator, and a 
separate air inlet pipe, both connecting with said 
combustion chamber, whereby the atomising device 
will from scar nae heat = egg | 
passing down through s 
central opening will be enveloped by the current of 
inflowing water- and oe therewith, 
thereby preventing the hydrocarbon vapours from 
being destructively decom by excessive heat of 
the brickwork, substantially as described. 


529,650, Continvovs Current DyNAMoO-ELFCTRIC 
Macuing, M. Butin and M. Leslanc, Parw, France. 
—Filed February 12th, 1894. : 
Claim.—(1) A continuous current dynamo-electric 
machine, provided with one or more electrical circuits 
of low resistance, closed upon themselves and thread- 
ing through the polar extensions of the field magnets, 
sulehentiaity as described. (2) In a continuous 
o-electric machine, a deadening circuit 
tion of variations of 


the oil vapour or 


current d. 
for the consumption or oblitera' 





tic flux, isting of two metallic rings of low 
resistance, one on each side of the field magnet poles 
and electrically joined by cross connections of low 
resistance, ted from the pole pieces, substan- 
tially as described. (3) In a continuous current 
dynamo-electric machine, a deadening circuit for the 
consumption or obliteration of variations of magnetic 
flux, sting of two metallic rings of low resist- 
ance, one on each side of the field magnet poles, and 
joined by metallic rods of low resistance passing 
through perforations in the - _ but insulated 
there! , substantially as described. 











Turoat IrRITATION AND CovaH. — Soreness and 
ess, ti ae ag: on aero ones gad 
fecting the voice. For these symptoms use 

Glycerine Jujubes. In contact with the glands at the 

moment they are excited by the act of sucking, the 


cerine in th ble confections becomes 
aber Bold only = on tine, 
1s. 1 lal “James Epps AnD Oo., 
Ue att Ghemista, London.” 











Belgium.) 


4689. OLEanine Winpows, 


ee cbjoun, London. 





4785. 
a a, Tangyes, Ld., and J. Robson, jun., 











March 2%, .1895. 


THE ENGINEER. 





237 











THE WATER SUPPLY OF BELFAST. 
By Harry WIMBORNE, 
Tue water supply necessary to the sanitary condition 


ag well as trade demands of our great centres of industry 
is one of the most interesting problems of the day; that 
it has been so successfully solved is due to engineering 
ability — equally in the work achieved, and in the 
jmmense advance made in mechanical appliances, by 
help of which the seemingly impossible becomes possible. 
The general public have no conception of the difficulty 
attending the supply of water they look to as their right, 
nor is the vital importance of the supply considered or 
understood until absolutely forced upon attention by scar- 
city or famine. Then an outcry rises, and inquiry is made. 

It is surely well to know something regarding such an 
important subject—something clearly to be understood as 
to the enormous consumption daily, the expense incurred, 
and how such a demand can be ensured, in the event of 
an exceptionally dry season. Well, too, that the wisdom 
of ordinary economy, or at least precaution against un- 
necessary extravagance, should be intelligently laid down 
as a household duty, and just as much the house 
manager’s responsibility as the undue consumption of 
coal is acknowledged to be. ‘* Wasteful and ridiculous 
excess” is generally the fault of 
ignorance, especially among those 
who have to earn their daily bread, 
80 neler require to study 
economy of living. 

Having experienced the diffi- 
culty, not to say danger, attending 
scarcity of water in a large, popular, 
and not over wealthy city, I may 
be doing some service by stating a 
few particulars as to supply, of 
wiih the above experience taught 
me the value. I premising that I have 
chosen this special—viz., the Bel- 
fast and Mourne district supply— 
as being now in operation, and as 
bearing upon the increasing pros- 
erity of Ireland—evidenced by 

elfast ; and so I hope tomake my 
article of double interest, there 
being no doubt as to the fact that a 
demand for a greater supply of 
water by any town is a clear proof 
of increasing population, and we 
all know population is the natural 
accompanist of progress. 

The report upon which the Water 
Commissioners for Belfast are now 
commencing operations was placed 
before the Board in 1891, together 
with seven other reported surveys 
of available sources. After careful 
consideration the Mourne district 
scheme was chosen, but before 
entering into the reasons for this 
wise choice I shall give the acting 
engineer—Mr. L. Livingston Ma- 
cassey’s—opinion as to the exi- 
gencies of the demand, and so 
wisdom of being prepared. 

Mr. Macassey says, ‘‘ For years 
ee the population of Belfast has 
een growing rapidly, trade has 
improved, and new branches of 
industry have been established and 
continued with success. Looking 
at the whole question, I thiok I 
may say, that on the available 
evidence, the only safe conclusion 
to be drawn is that the progress of 
the last fifty years will be main- 
tained, and that the advancement 
in trade and population must be 
reckoned with, and duly provided 
for by the Commissioners. Nor 
will it do to wait until the neces- 
sity for more water has actually 
arisen. It generally takes from WARRENPOIN f 
five to seven years to get new cy 
waterworks on a large scale 
sufficiently far advanced to afford a 

supply of water.” 

Mr. Macassey then points out 
the experiences of three great 
centres of industry. “The Glasgow 
and Loch Katrine scheme was 
inaugurated shortly prior to 1860, at a cost to Glasgow | 
of some £1,280,000. In 1886 the great scheme was 
found to be taxed to its utmost limits, so another million 
sterling has been since expended to bring in a further 
supply of water. Again, in Manchester, the Longendale | 
Works were constructed at a cost of £2,500,000, and it 
was thought further works would not be required during 
the present generation. But the Thirlmere scheme is in 
progress at a cost of £3,000,000. In Liverpool the ex- 
ge of the water authorities has been of the same 

ind. Since 1850 gradual extensions of waterworks have 
been made, from time to time, until an expenditure has 
been reached of upwards of £2,250,000. But the great 
Vyrnwy scheme has been found necessary at an additional 
capital outlay of some £2,500,000. I need not refer to 
any other town of a progressive kind. The experience 
of all these is the same as in those named, and as in 
Belfast. There has all through been the necessity for 
steady efforts on the part of the local water authorities to 
keep ahead of the demand upon their resources.” 

It is a recognised fact, that with the increase of popu- 
ation so too is the quantity of water per head, and thus 
the increase in the population of a city—in this case 
instanced by Belfast—having during the last decade been 
at the rate of 28 per cent., it may be anticipated that the 
present—1891—total population of 270,000 will by the 
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end of the century stand at not less than 333,000. The 

following tables may elucidate my meaning :— 
Date. Domestic Meter Supply b: Total. 

upply. ouppiy: Pie = 7s 
1891 ae he ee oe 
1892 ) ain: emaieetey.” salen 
1893 27 6} , Se 
1894 27 7 oh Dp rne 
1895 27 x le ce? 5 
1896 273 9. 23 eo 
1897 273 10 23 areh 
1898 2h Mh . ; are 
1899 27 13 i] i. 
1900 275 14 2: cal 
1901 274 16 2} is 
Date. Population. —_ = Total an 
ea! r day. gallons - 

| 1891 270,900 .. .. Soh... 9, "000 
1892 aie 9,958,000 
1893 282,400 36} 10,378,000 
1894 288,300 373 10,883,000 
1895 294,300 Bh 11,331,000 
1896 300,400 39: 11,866,000 
1897 306,700 40} 12,421,000 
1898 313,200... 41} 13,076,000 
1899 319,700... 43 13,827,000 
1900 326,400 44: 4,606, 
1901 333,200 464 15,494,009 


Before giving particulars of the engineering of the 
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MAP SHOWING AVAILABLE WATER SUPPLY DISTRICTS 


scheme—courteously supplied to me by the resident 
engineer, Mr. F. W. McCullough—I think a short sketch 
of the surroundings and working area will elucidate the 
technical report. The Mourne Mountain range—in which 
the valley chosen as the nucleus of the Belfast water 


'supply is situated—forms the south-east quarter of 


County Down, has the Irish Sea on the east, and is 
separated from the County Louth highlands by a deep 
and picturesque estuary, Carlingford Lough. Covering a 
large extent of country, the Mournes rise to an altitude 
of from 2000ft. to 3000ft., and present subjects of great 
geological interest. Professor Hall, in his admirable 
work on the ‘Physical Geology and Geography of 
Treland,’’ states :— 


The mountains of Mourne are composed of a peculiar granite 
of which Dr, Haughton has determined the chemical and mineral 
composition. It consists of orthoclase, albite, quartz, and mica, 
and is full of little cavities, which often contain beautifully formed 
crystals of smoke-quartz, orthoclase, topaz, and rarely of emerald. 
It is of intrusive origin, sending dykes and veins into the Lower 
Silurian rocks with which it comes in contact, and is itself traversed 
by dykes of basalt, felspar, mica-trap and porphyry. There are 
other dykes, however, of basalt and diabase, which are of older 
date than the granite and are eee terminated at its margin. 
Thus its age is intermediate between that of the one set of dykes 
and that of the other. These phenomena may be well observ 
on the hills between Carn Mountain and Slieve Muok, where the 
contorted Silurian rocks are found capping the granite along the 


crest of the edge ina very peculiar manner. The Mourne Mountains 
consist generally of a series of conical or dome-shaped elevations, 
of which Slieve Donard, itself forming the culminating summit, is 
a fine example, rising from the margin of the sea to an elevation of 
2796ft. This is generally the form assumed by granite in 
mountainous districts. Still serried edges and are not 
absent from the range, examples of which we find in Slieve Bingian 
—2449ft.—and Slieve Bearnagh—2394ft. 

These mountains are so isolated from the strata newer than the 
carboniferous that much uncertainty exists regarding the date of 
eruption of their rocks, They may undoubtedly be idered as 
the roots of volcanic mountains, the trunk and branches of which 
have been removed by denuding agents, just as if a mountain like 
tna were to be cut down into a group of hills rising 2000ft. or 
3000ft. above the level of the Mediterranean. The intrusive 
character of the rocks, the association of felspathic and pyroxenic 
varieties, as in the case of more recent volcanic mountains ; the 
innumerable dykes of trap which radiate from or traverse the 
whole district—all point to this region as having been the seat of 
great volcanic activity. Nor ought we to omit reference to the 
remarkable mass of agglomerate, made up, as on the flanks of 
Slieve Gallion, of bombs of granite, which have been torn up from the 
granite basis of the hill below, and blown through the throat of 
an old crater, as conclusive evidence that these rocks in some place 
were erupted at the surface of the land of the period. 





It was from Rosstrevor I made my pilgrimage to the 
“Silent” or Happy Valley, in the heart of the 
Mourne Mountains, now to be the head and site of 
another of our engineering triumphs. Truly the Belfast 
authorities have done wisely in accepting their water 
engineer’s—Mr. L. L. Macassey—advice. Placed at a 
great elevation, environed by granite mountains, singu- 
larly free from vegetation or bog formation, miles 
removed from any village, and offering no probability, 
almost possibility, of human encroachment. Here, if 
anywhere, the water to be conveyed to the city must be 
pure, not only pure in an ordinary sense, but of a quality 
the very purest conceivable—drawn from granite springs, 
flowing over granite slopes, stored in a granite basin, and 
thence transported in its virgin purity by the highest 
sanitary engineering appliances existing. 

Choosing the highway vid Kilkeel and Newcastle, we 
struck off the main road a short distance beyond Kilkeel, 
so on to acart track leading up to mountains and the 
Happy Valley. Nothing could be wilder or more striking 
than this prospect of the mighty Mourne range ; nothing 
more characteristic of their geological history than the 
ice rolled boulders on every side. The sparse cultivation 
gradually merging into stone crops; and where industry 
has grappled with nature, and pathetic little patches of 
grain appear, the surface boulders so patiently removed, 
are used up in the making of enclosures—walls, from 
their bulk and height, resembling primitive fortification 
lines. Guarding the approach to the grand mountain 
land, rising peak over peak against the sky, Slieve Donard, 
monarch of the Mournes, on the right, Slieve Benion dark 
and stern in front, Knock Cree and the Eagle Mountain on 
the left. Rounding a spur of Benion the road crosses 
the Kilkeel River. From the bridge you look deep down 
on a gulley of boulders, through which flashes the bright 
stream, presently to be impounded in the valley reservoir 
—no new experience, judging from the river gap through 
which it escapes from the level floor of narrow valley, 
walled in by the sudden slopes of its guardian mountains, 
a very type of silence. 

The proprietors who are most y interested in this 

Mourne district as owners of the lancs to be invaded are 
the Earl of Annesley, whose residence is at Castlewellan ; 
the Earl of Roden, Tolleymors ; and the Earl of Kil- 
morey, Mourne Park. Before the day of King James and 
the famous, or infamous, Ulster plantation scheme, the 
Mourne district was the kingdom of the Maginnes Clan, 
and the chief of that clan was the Lord of Iveagh. The 
last of these chieftains lies buried in a mountain grave- 
yard, and like most of the rea! Irish families, his lineal 
representative, ‘‘ The ” Maginnes, has never had means or 
power to obtain a recognition of his rights, though many 
a ‘ storm-beaten altar and dismantled keep” bear witness 
to the days of their reign and rule. 
I cannot do better than give here the official description 
of the scheme. The photographs which are reproduced 
on page 246, convey an idea, however inadequate, of the 
scenery of the district. 


MOURNE SCHEME, 


The Belfast City and District Water Commissioners have for 
some time past had under their consideration the important ques- 
tion of the fature supply of water to their city, and have come to 
the conclusion that a farther supply of water will be n to 
meet the constantly increasing demand for a plentiful supply of 
good water in the course of the next four or five years, After the 
most careful consideration of a number of new sources of supply, 
located in different parts of the neighbouring counties of Antrim 
and Down, the Commissioners rightly decided in favour of bringing 
in a new and an abundant supply of pure water from the Mourne 
Mountains in the neighbourhood of the fishing village of Kilkeel, 
in the county of Down, which is a distance of some forty miles 
directly south of the city of Belfast. For this purpose the Com- 
missioners lodged the necessary plans, sections, &c., and promoted 
a Bill through Parliament during last session for powers to make 
the necessary new works in the district of Mourne, and to secure 
what will be, when completed, one of the most perfect water 
supplies in the kingdom. 
The new catchment or gathering area from which the water will 
be collected is upwards of acres in extent, and has an eleva- 
tion varying from 450ft. to nearly 2800ft. above sea level, and the 
character of this catchment area is of the very finest description for 
a domestic water supply, consisting of high and precipitous moun- 
tain — largely composed of fine granite and large boulders on 
the surface, it is also free from cultivation and pollution of any 
kind, is uninhabited, and lies in close proximity to the sea. The 
Commissioners will purchase the entire of the lands within this 
catchment area, in order to preserve its present character, and 
prevent a of pollution in future to the waters from 
is neighbourhood. The water is collected at present by the 
Kilkeel and Annalong rivers, which fall into the sea between 
Kilkeel and the favourite summer resort, Newcastle. 

The Kilkeel River will be intercepted in what is known as the 
‘ Silent Valley ” by means of a large storage reservoir having an 
earthen embankment some 520 yards in length across the valley, 
and will be upwards of 90ft. high over the present river 
bed. The top water area will be nearly 250 acres, and the 
total holding capacity will be 2850 million gallons of water, 
or about six months’ storage of the first instalment of the 
total supply, which is 10,000,000 gallons perday. The total supply 





available from this district will be when fully developed about 
30,000,000 gallons per day. This reservoir will be formed in the 
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usual way by means of an earthen embankment with a puddle 
trench and wall of same material in the centre through its entire 
length, and will be faced with a thick lining of granite rubble on 
the water slops, and will have the necessary storm channels, weirs, 
water towars, and outlet works. The supply will be drawn from 


this reservoir for use in Belfast through a number of large auto- | 


matic and geared valves at different levels on the outlet standpipe, 
which will allow the water to 
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SECTION “A” 
OUTLET TUNNEL 
gravitating conduit, which will be formed of concrete having a 
maximum ag 
being 5ft. 6in. by 5ft. 6in., and a regular fall of 18in. per mile—see 
Saction B. This main conduit will continue from the Silent Valley 
storage reservoir, along the sea slopes of Slieve Bingian Mountain, 


SECTION B 
MAIN CONDUIT 


into and across the adjoining Annalong Valley, where the 
next principal river in the neighbourhood will for the present 
be brought under partial control by means of a branch 
conduit leading into the main conduit from the storage 
reservoir, The main conduit 


= in large or small quantities | 
through the main outlet tunnel—see Section A—into the main | 


capacity of 30,000,000 gallons per day, the size | 


will then be continued in| 
what is known as ‘‘cut-and-cover work” along the mountain | 


| castle syphon, which will be some 74 miles in length, and will be 


formed by laying one line for the present of large cast iron and 
steel pipes, the latter being necessary in the lower lengths, where 
there will be a working head of upwards of 400ft. pressure. 
This syphon will cross through the lower districts near Maghera, 
Castlewellan, and Annsbrough ; then along the higher country in 
“‘cut-and-cover work ” to near the town of Ballynahinch, where thelow 
lying ground will again be crossed by similar syphons of shorter 
lengths. There will be three lines of pipes abreast in each syphon 
| in the future, to take the full quantity of water available from the 
| scheme, but, as before mentioned, at present only one line of pipes 
will be necessary. The remainder of conduit from this point will 
| be of ‘*cut-and-cover-work,” and tunnels varying in length from 
a quarter of a mile to three and a-quarter miles each through the 
| higher districts at the Temple and Carryduff, and will enter a new 
| service reservoir at Knockwickan, a distance of some six miles from 
the centre of the city of Belfast, where it will be free from smoke 
| and other pollution. The service reservoir will be made large 
| enough to meet the present demands of the city, having a storage 
capacity of about 80,000,000 gallons, or eight days’ supply of 
10,000,000 gallons per day. The service reservoir will & con- 
structed at an elevation of 350ft. over sea level, and will ensure a high 
pressure supply to the most elevated districts within the Com- 
| missioners’ area. 

The Commissioners have decided not to bring in the full supply 
| available from the Mourne district at present, but will limit the 
| present section to what will meet the increasing demands of the 
| city for a number of years to come, and although the cost 

of the present works will be considerable, the borrowing powers 
| under the Bill being in round numbers £800,000. Yet when the 

full quantity and excellent quality of the entire water available is 
| considered, with the fact that several additional supplies can after- 
| wards be brought from the same district from time to time at 
| comparatively a very emall additional outlay, the total value of 
such a water scheme to a rapidly increasing manufacturing city 
like Belfast is very considerable, as in the district there is a suffi- 
cient quantity of water which can be easily controlled by this 
scheme as will meet all present demands of the city during the 
| next century. The first section of the new scheme, consisting of 
| the new service reservoir and a portion of the main conduit at 

Kaockwickan, will soon be started, as at present the working 

drawings are completed and tenders are now invited from compe- 

tent contractors. It is anticipated that the entire works will be 
sufficiently far forward as to have a supply of water brought into 
| the city in about five or six years’ time. 

The chairman of the Belfast City and District Water Commis- 
| sioners is Mr. R. S. McConnell, J.P., who is also one of the city 
| aldermen. The secretary is Mr. Richard Hamilton, the chief 
| engineer of the scheme is Mr. L. L. Macassey, M. Inst. C.E., and 
| B.L, of the Middle Temple, London, and 7, Chichester-street, 
| Belfast ; and the resident engineer is Mr. F. W. McCullough, 
| A.M, Inst, C.E., M.S.A , Belfast. 








THE ROYAL INSTITUTION. 


| THE RARER METALS AND THEIR ALLOYS, 

Last Friday night Professor Roberts-Austen lectured at 
the Royal Institution upon “The Rarer Metals and their 
Alloys.” Sir Frederick Abel occupied the chair. 

The lecturer said that many metals which are rare in the 
eyes of the metallurgist are not rare in the eyes of the 


Statistics re Water Supply of Various Towns, 1889. 





| Average num- 
Towns under supply. Cost of work. re 


24 hours. 


Popula- 
tion 
under 
supply. 


Income 

oe Cost per i 
Brg = million gallons — 

; | Perday. | per day. 


| 
Water 
rate 


Total income per 
he 





£ 

798,698 
622,769 
750,000 
592,269 
647,166 
869,737 
810,893 
3,397,214 


Rochdale and District 
Blackburn and District ... 
Huddersfield and District 
Bury and District ... 
Halifax Ral ek 
Bradford and District 
Nottingham and District 
Manchester and Salford... 
Oldham and District 740,352 
Burton-on-Trent and District | 795,169 
Leeds and District ... .» | 1,465,133 
Birmingham and District ... | 1,914,510 
2,418,941 
691,741 
751,814 
332,006 
978,417 
758,544 
2,310,027 
620,777 
640,000 


1,400,000 
2,250,000 
3,000,000 
2,500,000 
3,070,562 
8,800,000 
4,033,694 
| 19,000,000 

4,000,000 

4,788,003 

7,997,000 
11,780,000 
| 16,000,000 

£,466,190 

6,730,000 

3,100,000 
11,000,000 
12,728,000 
39,827,360 
11,000,000 
12,000,000 
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Liverpool and District 
Bolton and District... 
Dandee and District 
Preston and District 
Newcastle and District ... 
Edinburgh and District ... 
Glasgow and District 
Belfast te 
Dablin and District... 
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106,834 
105,000 
118,065 
130,000 
212 
364,040 
219,964 
900,000 
179,000 
522,519 
334,354 
559,934 
019 
175,042 
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slopes to near the town of Newcastle, where it will be carried 
through the slopes of Slieves Donard and St. Thomas Mountains 
in a tunnel—see Section C—some 2} miles in length, which will be 
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SECTION @ TUNNEL 
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] 
principally in the solid granite and Silurian rocks, and will have a 
regular fall of 12in. per mile, and will have a maximum = peo 
of 39,000,000 gallons per day. In some parts this tunnel will be at 
a depth of upwards of 600ft. below the surface of the ground, 
and can only be worked from either ends and one centre shaft, and 
dnring construction will require the most improved ventilation and 
ciamond drilling machinery. The water will then enter the New- 


2 


oo naocsoco oO: 


£ sd 
12,439 510 
10,346 13 
10,774 0 
11,025 4 
11,376 
| 10,197 
12,537 
11,065 
10,411 
12,339 


£ 
570,499 
276,786 
250,000 
236,907 
215,722 
213,379 
| 202,723 
189,326 
185,088 
167,404 
163,141 | 9,635 
159,542 | 9,598 
151,183 | 12,947 
125,771 | 7,758 
111,380 6,710 
107,098 5,963 17 
| 88,940 6,236 17 
61,922 6,467 1 
57,750 | 8,893 14 
56,434 | 8,227 5 
54,000 7,776 15 5 


_ 
iy 


d 

OF 
5k 
5h 
3 


& 
21,615 
23,280 
32,322 
27,563 
34,129 
89,737 
50,150 

210,250 
41,647 
58,610 
7,082 

115,178 

207,158 
42,644 
45,288 
18,488 
68,605 
79,220 

155,748 
35,500 
60,020 


_ 
oe ek ee PP SP Oe BP 
anooscd 


—mK OMAOROSC COC OKHFCGC oOo OF 
_~ 
“N“acocooaocrw 


a 
oe Of 


2 3h 


3 8} 
4113 
4 10} | 
4 0} 
2 114 | 
4 9h | 


13 1 
714 3 43 
0 0| 2 8} 
00/1 5} 
1410) 211} 


aor QA @w SO 





chemist, the oxides of some of them, such as calcium, being 
| so plentiful, whilst the pure metals themselves are rarely 
| seen. He spoke of Mr. Claude Vautin’s method of obtaining 
| some of these rare metals, free from carbon, by heating 
| their oxides strongly with finely divided metallic aluminium. 
In this way Professor Roberts-Austen reduced chromium at 
a temperature of a little over 1000 deg. C. He also in the 
same way reduced, at a much lower temperature, oxide of 
| lead. The lead was reduced with a small explosion, which 
| shattered the crucible, whilst both the aluminium and the 
lead were dissipated in smoke, as if, said the speaker, the 
aluminium resented being put to do such easy work. Granu- 
lated aluminium has peculiar properties, for it can be heated 
almost to its melting point without oxidising, yet when it is 
heated in contact with the oxides of some of the rarer metals, 
such as manganese and vanadium, it at once sets to work in 
| & business-like way to reduce them, so that it seems to 
| possess moral faculties by doing useful work when it gets the 
| chance, and keeping quiet at other times. 
Professor Roberts- Austen exhibited some powdered 
| metallic titanium, and showed that it will burn with great 
| brilliancy when scattered in a gas flame, but the most curi- 
| ous fact about this metal is, he stated, that it will burn with 
almost as much brilliancy in nitrogen as in wn In 
speaking of zirconium he said that it forms a bright green 
| alloy with gold, of extraordinary strength. He exhibited 
| Moissan’s electric furnace, in which the electrodes are hori- 
| zontal and magnesia is compressed in the crucible, and said 
| that it will maintain a temperature of 3500 deg. C., and force 





many oxides to yield their metal. With it he melted some 
lumps of metallic chromium at a temperature which he said 
that he should not like to say was higher than 2500 deg. ¢ 
By means of a mirror at an angle of 45 deg. and a lens, an 
enlarged image of the pool of molten chromium, with its 
reflecting surface, was ee ares upon the screen; he added 
that this experiment had taken a good deal of trouble to 
prepare. He stated that as arule the rarer metals cannot 
be obtained in the electric furnace except as carbides, but 
that with it Moissan had reduced many metals which he— 
the lecturer—had never hoped to live to see, molybdenum for 
instance, which ought to become as cheap as tin. Moissan 
also had reduced them in very tangible quantities, but 
associated with carbon, and he had opened up a vast field of 
work. Why is the future of the rarer metals so promising ? 
Small quantities of those which we have known longest will 
confer useful qualities upon some of the commoner metals, 
often in the way of increasing their strength. A committeg 
of the Institution of Mechanical Engineers, under Dr, 
Anderson, had been working experimentally as to the in. 
fluence of small quantities of the rarer metals in this 
respect. He—the lecturer—would take as a type gold, a 
small button of which he melted under the oxyhydrogen 
blowpipe, and then let it solidify in contact with a thermal 
junction, so as to watch what takes place at and about the 
freezing point of gold. He showed the curve obtained, and 
described the variations in the curve which would have been 
caused had certain metallic impurities been present, and the 
influence of those impurities upon the physical properties of 
the metal or alloy; with a low down subordinate freezing 
point of the alloy, the metal is weak, asin the instance of an 
alloy of bismuth and gold. Two-tenths per cent. of zirconium 
will double the strength of gold. 

Professor Roberts-Austen drew attention to some diagrams 
representing the effect of the impact of different kinds of 
chrome steel shot and shell upon armour plates, and in some 
cases as compared with the effect of Palliser shot on the same 
plates, showing great penetrating power on the part of 
chromium-steel shot. He also spoke of the resistance of 
Harveyed nickel steel to shot, and said that in building ships 
of metal, or armouring them therewith, they had to be 
careful what alloys they used; he had an alloy, for instance, 
in his hands, which expands as it cools, consequently 
a ship built of it would grow a foot longer when it wentnear 
to the North Pole. Equal portions of iron, nickel, and 
cobalt form an alloy which has remarkable properties, and a 
nickel-copper alloy, with a little tungsten, has an electrical 
resistance which does not change with temperature. 
Aluminium alloyed with 6 per cent. of copper seems to be 
good for the construction of torpedo boats, but it remains to 
be seen whether with a titanium-aluminium alloy a better 
torpedo boat cannot be constructed, as some American experi- 
ments appear to indicate. 

We know little of several of the rarer metals apart from 
their combinations with carbon. Calcic carbide is one of 
these, which can now be marufactured in large quantities, 
and which decomposes water, giving off acetylene. He 
dropped a few small lumps of calcic carbide into a deep, 
narrow glass jar containing chlorine water, saying that under 
such circumstances the bubbles of acetylene sometimes catch 
fire as they reach the surface, although they did not seem 
inclined to do so on that particular occasion. Finally, the 
lecturer told how he had been closely repeating Moissan’s 
experiments on the manufacture of the diamond, by cooling 
melted pig iron rapidly in lead, and then dissolving the iron 
by chemical reagents so as to get at some small crystals 
inside the mass. Some seventeen or twenty of these micro- 
scopic crystals he showed in magnified form upon the screen. 
They were not of the first water; indeed, he remarked, 
“‘ They are ill-favoured things, I know,” and he expressed the 
opinion that three at least of them were diamonds. He had 
no way of testing them but burning them, and he had burnt 
some which looked like them. The others might consist 
more or less of carbide of silicium. 

In the library Messrs. Johnson and Matthey exhibited some 
massive specimens of the b ypcory group of metals, worth 
altogether, the lecturer said, about £10,000. 


WAVE3 AND VIBRATIONS, 


Last Saturday Lord Rayleigh delivered his third lecture 
upon the above subject, and stated that in the waves of 
water with which he had previously dealt the waves had 
been short in comparison with the depth of the water, and 
then the long waves tend to outrun the others; but in shallow 
water their velocity is the same whatever their length, so 
then in this respect are analogous to waves of sound. Many 
years ago Mr. Scott Russell wrote a report on waves, which 
to this day is in some respects the best essay on the subject. 
He divided them into high waves and depressed waves, and 
the former he described as the more permanent of the two; 
in a canal, for instance, the negative waves have more ten- 
dency to break up. A controversy arose between Professor 
Airy and Scott Russell about this, in which Airy was right 
when the height of the waves was very small, but in other 
respects the practical man had the facts on his side, so had 
the advantage over the man of theory. Scott Russell’s facts 
rested for thirty years without theoretical explanation; he— 
Lord Rayleigh—-worked out the theory, and then discovered 
that a Frenchman had very objectionably done the same five 
years before him. 

Scott Russell was led to this subject in studying the passage 
of boats on canals, then a more important subject than it is 
now, when so much more carriage of goods goes to the rail- 
ways. A boat was being towed and was suddenly stopped, 
but the wave proceeded on its course, and Scott Russell fol- 
lowed it on horseback for several miles. In Scotland they 
have some “fly boats” going at from eight to thirteen miles 
an hour, with the horse galloping along the banks, and the 
resistance of the water is then found to be less than at lower 
speeds. This was first turned to account on the Glasgow and 
Ardrossan Canal, and to considerable commercial advantage. 
The boats are about 60ft. long by 6ft. wide. The boat goes at 
such a speed that no wave can keep up with it to waste its 
power. The most important long waves are the tides, which 
occur at intervals of twelve hours, instead of the twenty-four 
hours which might be expected, for the moon exercises & 
general pull on water and the solid earth, and leaves a tide 
on the opposite side of the globe as well as that which is 
nearest. Kepler discovered this, and his explanation was 
disbelieved by Galileo. 

Lord Rayleigh then took up the subject of «rial waves, 
and among other experiments showed how fine particles 
of cork dust will arrange themselves in thin transverse 
leaves in a large and long glass tube near the nodal 
points, when the tube is thrown into a state of musical 
vibration. 
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LINDSAY BURNET. 


Iv is with much regret that we have to record the death, at a 
very early age, of Mr. Lindsay Burnet, Assoc. Mem. Inst. C.E., 


of the Moore Park Boiler Works, Glasgow. Thedeceased was | 


one of the younger school of engineers, and had already made 
a name for himself in the special department which he had 
taken up—namely, that of the construction of steam boilers. 


He has been cut off at the early age of thirty-nine years, in | 


the midst of his work, and with abundant promise for the 

future. For some time past he has been in poor health, but 

it was thought that he would ultimately recover his strength. 

Last December, however, he got a chill which settled 

down on his lungs; but even from that he was recovering, 

and was arranging for a voyage to Madeira, when he was 
attacked by influenza, to which he succumbed early on 

Thursday, the 14th instant. Mr. Burnet served his ap- 
prenticeship as & mechanical engineer partly with the 
firm of Messrs. Barclay Curle and Co., and partly with 

Messrs. T. Wingate and Co., at Whiteinch, who became so 

famous in the construction of steam dredging plant. On 
completing his apprenticeship he went to sea for a short time 
in order to get some further insight into his profession. He 
afterwards settled in London, entering the office of Messrs. 
Bruce and Batho, civil engineers, Westminster. While in 
London he enrolled himself as an engineering student in 
University College, where he attended the classes of Professor 
A. B, W. Kennedy, C.E., F.R.S., between whom and his 
Glasgow pupil there sprung up a friendship and attachment 
which continued to the last. 

By-and-by Mr. Burnet returned to Glasgow, his native 
city, and about a dozen years ago he commenced business on 
his own account as an engineer, devoting himself more par- 
ticularly to the construction of steam boilers, for which 
purpose he built the well-known boiler works at Moore Park, 
Govan. These he laid out with much judgment and skill, 
specially adapting them for the aim which he had in view, 
and to which he adhered all through his business career— 
namely, to turn out work of the best description and of the 
highest class. 

A few years after he began business he was joined 
as & partner by Mr. Sinclair Couper, who had been a 
fellow-apprentice with him, had passed a couple of years 
in the engineering department of the University of Glas- 
gow, and had gained a varied and valuable experience 
in the Vulcan Foundry and Engine Works, Coatbridge, 
andin the Parkhead Forge and Steel Works of Messrs. 
Beardmore. The business at Moore Park was then con- 
bon under the designation of Messrs. Lindsay Burnet 
and Co. 

Not only was Mr. Burnet a specialist in the design 
and manufacture of steam boilers, but he latterly 
devoted very much attention to the deeper kindred 
questions connected with the combustion of coal and 
other fuels, the analysis of these fuels, of the waste pro- 
ducts of combustion, and of the different qualities of 
water—all in order that he might be the better master 
of his subject, and better fitted to advise those persons who 
consulted him. He also devoted much special attention 
to the question of smoke abatement, and to the best means 
for the firing and burning of fuel, and doubtless, if 
his life had been spared, he would have given important 
aid on all questions relating to the proper combus- 
tion of fuel and the prevention of useless emission of 
smoke. His services were much sought after in cases 
of dispute as an arbiter and ‘expert, and to all such 
cases he devoted the same close and painstaking attention 
as characterised all his work. He was a man of rare 
enthusiasm in his profession, entering with all his heart 
into everything connected with it. A man of most win- 
ning disposition, he endeared himself to all those with 
whom he came into close contact, while his employés 
found him to be one who had their best interests at heart, 
and ,his relations with them were always most cordial. 

Mr. Burnet was an associate member of the Institu- 
tion of Civil Engineers, ® member of the Institution 
of Mechanical Engineers — whose forthcoming meet- 
ing in Glasgow he was looking forward to with 
much pleasure—a member of the Institution of Naval 
Architects, and he was many years on the member- 
ship roll of the Philosophical Society of Glasgow, and on 
that of the Institution of Engineers and Shipbuilders 
in Scotland, and was a member of council of that body at 
the time of his death. He was the second son of Mr. John 
Burnet, the father of the architectural profession in Glas- 
gow, and brother of Mr. J. J. Burnet, A.R.I.B,A., who is also 
& prominent member of the same profession. 








PETER ALEXANDER. 





PROFESSOR ALEXANDER died at his residence in Glasgow 
on March 8th, after a short but painful illness. Though 
born in Maryhill in the year 1836, it may be stated that his 
mental vigour had not yet reached its point of culmination. 
His position in Glasgow was unique. In the minds of many 
of the students of physical and engineering sciences he was 
looked upon as a university institution. The fame of his 
tutorial classes in connection with the department of mathe- 
matics and natural philosophy gave him a name in under- 
graduate circles the most brilliant of the professors of the 
University might have envied. His classes, it is true, were 
not ——— by the Senate, but still to a large section of 
the students of Gilmorehill his course was necessary, even 
essential to their success. For himself he had travelled no 


he had remained for over nine years. Teaching first at 
| Berwick, then in the Mechanics’ Institution Day School 
in Glasgow, he, in 1858-59, underwent the two years’ course 
in the Glasgow Free Church Training College, with a view to 
becoming an elementary teacher. Appointed shortly after 
the completion of his normal training to the Mastership of 
the Navigation School, Leith, in nine months a renewal of 
tle malady in the leg forced him to resign. 

Such was his unquenchable thirst for mathematics, that 
although confined to bed for a considerable period, he still 
prosecuted his favourite subject. During this time he was 
visited by some of his training college companions, many 
of whom were University students, and to the patient their 
difficulties in mathematics and science were of the utmost 
interest. With little trouble and infinite pleasure to himself 
he solved their problems. Such was the success of his 
teaching, that from this humble beginning developed that 
series of tutorial classes which Professor Alexander con- 
tinued to conduct to within a few days of his death. On 
his recovery, he entered the University, and there com- 
pleted the arts and engineering courses, teaching meanwhile 
during his spare hours. Preparing, as he did, students 
for the examinations in mathematics, it was with no incon- 
siderable interest that his own career was watched. But he 
more than justified the highest expectations of his friends 
by carrying off all the first prizes of the mathematical, 
physical, and engineering courses, and in obtaining the 
Bredalbane Fellowship. Indeed, the fame of his prowess in 
Lord Kelvin’s class is a tradition from those who witnessed 
the readiness with which he solved the most intricate 
problems proposed by Sir William. It is a well-known story 
in the academic circles of Glasgow why Alexander did not 
obtain an honours degree in his favourite subject. For this 
degree he intended to compete, but becoming an applicant 
for a Mathematical Chair in Dunedin College, he had to 
graduate before becoming eligible for the appointment. Un- 
successful in his application, he found that graduation had 
lost him the privilege of sitting for his honours. Perhaps 
to the want of this degree, together with his modest and 
retiring disposition, may be attributed the long deferred 
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PETER ALEXANDER 


recognition which his intellectual gifts merited. Besides 
tutorial work, he lectured on mathematics for sixteen years in 
Queen Margaret College, and a year ago the Professorship 
of Physics in Anderson’s College Medical School was offered 
him and accepted. 

His death has removed the most efficient of the extra- 
mural teachers in connection with the Glasgow University. 
In this respect it is difficult to over-estimate his work. To 
every desponding tyro in mathematics, Alexander’s class 

| was & haven of security. His pupils rarely failed to obtain 

| important positions in the University examinations. Among 

| the former members of his classes could be cited a long roll, 
comprising authors, philosophers, professors, and city men 
who owe their proficiency in mathematics to his inspiring 

| genius. Few there will be who can fail to remember the ease 
with which he could expound the most abstruse problems. 

| His slow, distinct utterance and lucid manner of lecturing 

| impressedall who heard him, and were without doubt account- 
able for his success as a teacher. 

Amidst the distractions of a busy life, he still found leisure 
| to devote his energies to original research. He contributed 
| many mathematical and ecientific papers to journals and 

societies. To the Philosophical Society Journal he con- 





of any scale of temperatures, and Carnct’s Function is shown 
in a new form much more general than any hitherto given. 

In private life the geniality of Professor Alexander’s 
manner endeared him to his friends. His loss is deeply 
mourned by his sisters and brothers, one of whom is Pro- 
fessor of Engineering in Trinity College, Dublin, while 
another is headmaster of one of Glasgow’s educational 
establishments. 








IRON AND STEEL AT WELDING TEM- 
PERATURES. 


Tue following is an abstract of a paper by Mr. T. 
Wrightson, M. Inst. C.E., communicated to the Royal 
Society by Professor Roberts-Austen, C.B., F.R.5. 


The object of this paper is to demonstrate that the pheno- 
menon of welding in iron is identical with that of regelation in 
ice. The author recapitulates experiments made by him in 
1879-80, described in the ‘‘ Proceedings” of the Iron and Steel 
Institute for those years. These experiments were upon cast iron, 
and proved the fact that this form of iron possessed the pro- 
perty of expanding while passing from the liquid to the plastic 
state during a small range of temperature, and then contracted 
to the solid state, and that the expansion amounted to about 6 per 
cent. in volume. The experiments were carried out under two 
distinct methods, the first being by the suspending of a cast iron 
ball on a spiral spring, and lowering the ball under the surface of 
a vessel filled with molten iron of the same quality ; the change of 
volume was registered by the contraction of the spring as the 
varying displacement of the ball varied its buoyancy. 

he second method was by casting 15in. spheres of cast iron, 
and measuring the changing diameter as the sphere cooled, then 
laying down on paper a curve of changing volume, which in 
general character was found to be similar to the curves produced 
by the instrument used in the first method. This property of 
iron resembles the similar property of water in freezing, which, 
within a range of about 4 deg. C., expands about 9 per cent. 
of its liquid volume, and then contracts as the cooling proceeds. 
This property of water was investigated by Professor James 
Thomson and by Lord Kelvin. The former showed that from 
theoretical considerations there was reason to expect that in the 
case of a body exhibiting the anomalous property of expanding 
when cooled and contracting when heated, it should be 
cooled instead of heated by pressure or impact, 

Lord Kelvin investigated the problem experimentally as 
affecting freezing water, and completely demonstrated the 
truth of his brother's reasoning. The experiments made by 
the author in 1879 and 1880 suggested the view that this 
property of ice was connected with the property of welding 
in iron, but this was only hypothetical, as the experiments 
had been made on cast iron, which probably, on account 
of the presence of carbon, does not possess the property of 
welding. Further, it was not practicable to experiment with 
wrought iron in the same way as with cast iron on account 
of the difficulty of dealing with that substance in its liquid 
form. Professor Roberts-Austen has, however, given metal- 
lurgical research a recording pyrometer, and this has 
enabled the author to resume the investigation at the Mint, 
where he had the advantage of Professor Roberts-Austen’s 
assistance and advice, The method adopted was the heating 
of bars in an electric welder, and as soon as the junction 
of the bars was at a welding temperature, end pressure was 
applied by mechanical power, and the weld effected. 

The temperature at the point of welding was observed by 
placing a thermo-junction at this point, consisting of a 
platinum wire twisted into a second wire of platinum alloyed 
with 10 per cent. of rhodium. The electric current produced 
at the thermo-junction deflected a galvanometer, which by 
means of a mirror threw a spot of light upon a sensitised 
plate, which moved by clockwork uniformly in a direction 
transverse to the spot of light. This produced a curve, the 
ordinates of which represented time and temperature. These 
curves appear to show that a molecular lowering of tempera- 
ture tock place immediately the pressure was applied to the 
bar when in the welding condition. Photographic curves are 
exhibited which show that this fall in temperature varied in 
these particular experiments from 57 deg. C. to 19 deg. C., 
according to the circumstances of temperature and pressure. 

This appears to prove that wrought iron at a welding tem- 
perature possesses the same property of cooling under pres- 
sure which was proved by Lord Kelvin to exist in freezing 
water, and on which demonstration the generally received 
theory of regelation depends. The author distinguishes the 
process of melting together of metals from that of weldings. 
Either process forms a junction, but the latter takes place 
at a temperature considerably below the melting point. 
The well-known and useful property of welding iron appears, 
therefore, to depend, as in the case of regelation in ice, 

upon this critical condition, which exists over a limited 

range of temperature between the molten and the plastic 
| state, 











INTERNATIONAL BUILDING TRADES EXHIBITION.—The Building 
Trades Exhibition, which opens at the Royal Agricultural Hall on 
Monday, the 25th inst., will have a larger number of exhibitors 
than heretofore. The Royal Institute of British Architects will 
lend models and drawings for exhibition, and for the workmen’s 
handicraft competition the Royal Institute have nominated judges. 
The following City Companies will also be represented :—Masons, 
Tylers and Bricklayers, Plumbers, and Carpenters. A feature of 

| great interest will be the exhibition of building materials tested 
for crushing strain by Messrs. Kirkaldy and Son, of Southwark, 
and the testing of cement in presence of the public by Messrs, Henry 
Faija and Co., of Westminster. The whole of the ground floor 
space of the Agricultural Hall will be occupied by exhibits. The 
offices of the managing director are at 222, Strand, W.C. 

HULL aND District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—On Monday evening, the 11th inst., Mr. R. Pawley 
read a paper, on “ The Rignalling Appliances on the Hull and 
Barnsley Railway,” before the members of the above Institution, 
the President—Mr. F. H. Pearson—being in the chair. Com- 
mencing by describing how a railway is divided into sections or 
telegraphic districts by signal cabins, and that no train is allowed 


royal road to learning. His pursuit of mathematical know- | tributed papers ‘‘On Storm Travel;” ‘On the Motion of | to enter a section until the previous train has cleared that section 


ledge was carried on amidst very adverse circumstances. 
When only nine years of age he suffered from a malady in 
the leg. To attend to him the more effectively the village 
doctor employed him in his shop, and there he showed him- 
self to be so efficient in dispensing medicine that it seemed as 
if the medical profession would lure him to itsranks. During 


this period he found leisure to attend the village school, and | Functions in terms of Linear, Cylindric, Spherical, and | 


to acquire the rudiments of that learning which formed the 


| Projectiles ;”’ and “On the Use of the Polariscope in Practi- 
| cal Determination of Stress and Strain.” In the Edinburgh 
| Mathematical Society Journal he wrote ‘“Tailing Cases 
| of Fourier’s Double-Integral Theorem;” ‘Boole’s and 
| other proofs of Fourier’s Double-Integral Theorem.” In 
| the Royal Society of Edinburgh he wrote “Expansions of 


| Allied Functions.” To the Messenger of Mathematics 


or been shunted, the lecturer went on to describe the various 
signals passed between each cabin as a train proceeds, and the 
working and significance of the various outside signals or sema- 
| phores, and the means by which these signals are operated from 
the cabins, and so interlocked that conflicting signals cannot be 
given, A description of the ‘‘Sykes” electrical apparatus, which 
| works in accord with and also controls the mechanical and bell 
apparatus, and thus forms a double check on the signalman, was 
| next given, one of the instruments named being exhibited and 


elementary education of the time. During this period, also, in | (Cambridge), he contributed, “‘ A Symbolic Proof of Fourier’s | explained in detail, and a short summary of its leading advantages 


Cassell’s “Popular Educator” he first heard of the existence 
of algebra, by seeing a problem in arithmetic solved by its 
aid. Curiosity to know more of this science caused him to 
procure more numbers of the “‘ Educator,” and thus was laid 
the foundation of that knowledge of mathematics which 
enabled him several years afterwards to gain the leading 
prizes in the mathematical, physical, and engineering classes 
of the Glasgow University. Flushed with enthusiasm for 
mathematical studies, and fascinated by a stray copy of 
Euclid which came into his possession about this time, he 
determined to abandon the service of the apothecary, where 


Double-Integral Theorem;”’ ‘Extensions of Fourier’s 
Trigonometric Series Theorems ;” ‘A Proof of Fourier's 
Series for Periodic Functions.” In 1892 Messrs. Longmans, 

| Green, and Co., published from the pen of Professor 

Alexander a “‘ Treatise on Thermodynamics.” On reviewing 
this book one oritic truly wrote that it marked a new era in 
science. In this work the author claims the merit of having 
reduced to an organic unity the science of Ler aa 
instead of exhibiting so many detached propositions 

| from mathematical rather than physical considerations. The 


| general extension of the Second Law is exhibited in terms | 


eveloped | 


given. Details of Saxby and Farmer's spring catch rod locking 
| gear and levers, used in all the company’s cabins, were also given. 
Several diagrams of the various instruments and gear used in the 
cabins, &c., were exhibited, and further conduced to a clear under- 
standing of the subject. Messrs. F. H. Pearson, W. B. Dixon, A. 
| J. Rudgard, A. N. Somerscales, G. H. Strong, W. H. Willatt, H. 
| Shocsmith, A. H. Gibbings, and R. Pawley took part in the discus- 
sion, in the course of which opinions were expressed that this 
system seemed to be as perfect and safe as it was possible to make 
| it. A hearty vote of thanks was accorded Mr. Pawley, on the 
motion of Mr. F, H. Pearson, seconded by Mr. W. B. Dixon. Next 
paper, April 8th, Mr. W. H. Willatt on “ Electrical Measures,” 
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CONTRACTS OPEN. 
LIGHT DRAUGHT FERRY STEAMERS, INDIAN STATE 
RAILWAYS, 

1, Tue work required under this specification consists of 
the construction, supply, and delivery, at one or more of the 
ports named in the tender, which must be delivered at the 
India-office on or before 2 p.m. on Tuesday, April 2nd, 
of two light draught ferry steamers of the side-wheel type, 
with engines, boilers, auxiliary engines, equipment, and 
fittings complete. The hull of the steamers will be fitted up 
complete in the contractor’s yard with all deck fittings, «c., | 
but no woodwork except that specified. The engines, boilers, 
auxiliary engines, &c., will be erected complete in the shop. 
One set only will then be placed on board, and all pipes | 
coupled up as far as possible. Templates and gauges will 
then be made from the first set, and all holes marked off, and 
pipes set for the second ship from them. No woodwork is | 
required, but it must be designed by the contractors, and 
shown in full detail on the drawings, ard all bolts and iron | 
and steel work necessary for its erection, and fittings of 
every kind, must be supplied by the contractor. 

2. The work is to be constructed generally in accordance 
with the specification, but certain drawings received from 
India, numbered B 415 and B 416, may be seen and copied 
at the office of the Director-General of Stores, India-office. 
These drawings are shown in the engravings herewith and on 
page 240. Parties tendering must make their own copies of 
these drawings, but their accuracy is not guaranteed, and 
they are intended more as a guide to the general appearance 
of the steamers and accommodation required than as work- 
ing drawings. They must be modified in the points stated in | 
this specification, or such other points as may be subee- | 
quently directed by the consulting engineer, without claim 
by the contractor for extension of time or increase of price. 

3. Tho general dimensions of the vessels are as follows :— 





Ft. 

Lonel oven eo i el . 

nD, over MGICUIArS .. .. «. «- 180 
x fed if possible 20 


Beam, moulded—to be reduced 
Depth at side, about.. .. ee 
Block, ccefficient, about .. .. « se ce co “OO | 

The steamers are to be of the side paddle-wheel type, with | 
feathering wheels. They are intended to ply as passenger | 
ferry steamers across & large and rapid river in India, and to | 
tow loaded barges lashed alongside of them. They will be | 
worked in # rapid current and in narrow shoals, especially 
at the landing stages, and the steering qualities and the | 
handiness of the engines therefore require special attention. | 
The engines are to be diagonal compound surface-condensing, | 
working with a maximum of 52 revolutions up to 400 indi- | 
cated horse-power, with 1201b, steam pressure. The boilers | 
are to be of the under-fired return tube marine type, working | 
with Martin’s arrangement of induced draught. The fuel | 
will be fairly good country coal. 

Draught.—The draught of the steamers in fresh water, on | 
an even keel, with steam up, 8 tons of coal in the bunkers, 
and 5 tons “‘ paying load,”’ must not exceed 2ft. 6in. 

Speed.—The speed of the steamers is required to be not 
less than 12 knots per hour in still water, when loaded down 
to a draught of 2ft. Sin., but they will not be required to 
Pre this speed for more than two or three miles at a 
ime. 

Accommodation.—The following accommodation must be 
arranged as hereafter directed, and the weights allowed for. 
All woodwork will be of teak provided by the railway in 
India, but all fittings are to be supplied by the contractors. 
On the upper deck—one saloon, 10ft. by 9ft. 3in.; one retir- 
ing room, 5ft. by 7ft. Gin., for ladies; one ditto for gentle- 
men. On main deck sponsons—one European galley and 
pantry; one native galley; one European w.c.; one native 
W.c.; one small captain’s cabin; one sbip’s store; one en- 
gineer’s store; one lamp room. On main deck under stairs 
—one parcels room, one mail room. The after hold will be 
fitted for accommodation of native crew, and provided with 
& companion batch. : 


6 | 





In estimating weights no ceiling or cement is required— 





LIGHT DRAUGHT FERRY STEAMERS, INDIAN STATE RAILWAYS 


Midship Section. 


except in the bunkers, which will be ceiled in pine. Full 


| allowance must be made for the teak fender running round 


the sponsons, teak decks, and cabins of scantlings hereafter 


| specified or approved, teak ridge pole and rafters, and navy 


canvas awning over the upper deck, and part of the main 
deck not protected by the upper deck, as may be hereafter 
arranged. The whole of the woodwork is to be as light as 
possible. The following weights may be of use in preparing 
estimates, but their accuracy is in no way guaranteed :— 
Engine, fan, and fan casing, 8cwt.; filter and heater, 10 cwt.; 
circulating engine and pump, 8 cwt.; under-fired boilers with 
mountings, smoke-box, funnel, and water complete, 17 tons. 

4. Parties tendering must fill in aform which will be sup- 
plied at the India-office, the following details of the work 
they propose to supply, without which the tender will not be 
considered complete. If they propose to depart in any way 
from the specification, they must explain particulars fully in 
a letter accompanying this tender. 

Boilers.-_The boilers are to be two in number of the under- 
fired return tube marine type. They are to be supplied by 
Messrs. John Fraser and Son, Millwall Boiler Works, 
London, E. The boilers are to work under natural draught 
under ordinary circumstances; but when the engines are 
working up to full power the evaporative power will be in- 
creased by Martin’s system of induced draught. The boilers 
are to be constructed in accordance with the latest rules of 
the Board of Trade as regards scantlings, &c., but will be 
inspected and all tests carried out by the consulting engineer 
or his deputy. The conditions are as usual with the Indian 
Government specifications. 

Particulars of Boilers, 


Diameter, insidecf each .. .. .. . 4ft. din. 
Length “ ne .. lft. 3in. 
bes, external diameter eo «o ce SE 
Number se <u o) 00 - San) 66) am ae ee Se 
Working pressure - 120]b. 
Heating surface 1150 square feet. 


2. 36 square feet. 
180 cubic feet. 


Grate surface .. .. .. «- 
Steam space, not less than .. 








THE EMPIRE OF INDIA EXHIBITION 


THE illustration below shows the general form of one of 
the principals over the roof of the Empress Theatre, at the 




















Swain Enc 


to outside of stanchions. It is 125ft. in height to 
the top of the skylight. This roof is not only interesting 
on account of its being one of the largest in the world, 
but from the extreme lightness of its appearance. This is 
partly due to the adoption of the double bow form of con- 
struction, and partly to the employment of a good quality 
of steel, which has rendered it possible to use much 
lighter sections than would have been considered necessary 
ten years ago. Mr, Imre Kiralfy wishes it to be known that 
his plan from which the engraving on page 218 was prepared 
has been copyrighted by him. 








_ THE America Cur-—It is positively stated that Tobin bronze 
is to be the material used in the new cup defender to be built at 
the Herreshoff Works, Bristol, R.I., that is, Tobin bronze on 
steel frames. This is certainly a high compliment to Engineer 
Tobin, of the Navy. The boat is to be an out-and-out keel boat, 
an improved Colonia. She will be 89ft. on the water line, about 
24ft. beam, and something over 17ft. draught, or 4ft. longer on the 
water line than Colonia, about the same beam, and with over 2ft. 
more draught. Her lead keel is about 30ft. long on the top, is 
5ft. 6in. in depth at the centre, and tapers away gradually to a 
point both forward and aft. It is some 2ft. across at the top, and 
is slightly bulged at the bottom. The Colonia was about 130ft. 
over all.— Army and Navy Journal, New York. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS, — On 
Saturday last a large number of members of the above Association 
visited the works of the Birmingham Electric Supply Company. 
These works are situated near the centre of the city, and were 
opened in 1891 for the supply of electricity in the area then 
granted to the company. They have recently been extended to 
meet the much-enlarged district which has been added to the 
company’s system. The visitors were received by Mr. J. C. Vaudry, 
the managing director, and after having had explained to them 


, the various details in connection with the method adopted by the 


company for distribution, the explanations being aided by samples 
of materials and fittings, the company were taken through the 
works, which, with the enlargements, have now assumed propor- 
tions which will bear favourable comparison with the best works 
of their kind in the country. The engine-room is 140ft. long by 
30ft. wide, and will ultimately house engines amounting to 
3000-horse power. The steam plant at present adopted is the 
Willans’ type in combination with the Crompton dynamos. In the 
boiler house, which is 40ft. by 150ft., there are already six Lanca- 
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PRINCIPALS OF EMPRESS THEATRE, EMPIRE OF INDIA EXHIBITION 


Empire of India Exhibition. The dimensions of this roof 
were given last week on page 218. Four of the eight princi- 
pals have now been-erected, and it is expected that the rest 
will be in place by Easter. Meanwhile, the roof is being 
covered with corrugated iron, with a thick layer of hair felt 
underneath, and work is proceeding in the interior of the 
finished part. The method of constructing the side walls 
is novel ; they are made of slabs of Hitchin’s fibrous plaster. 
As will be seen by the general plan, published last week, the 
stage extends the whole length of the building. The span of 
the roof, from the back of the auditorium to the back of the | 
stage, is 220ft. in the clear, or about 224ft. from outside 


shire boilers 28ft. by 7ft. 6in , with provision for five in addition. 
These boilers are connected with a chimney 180ft. high by 10ft. 
inside diameter. Preparations are being made at this station to 
deal with some of the company’s outlying districts by means of 


| high tension direct-current transformers. This system has been 


worked with great success in two or three smaller towns in the 
country, and its adoption in Birmingham will be of considerable 
interest as a further illustration of the possibilities of dealing with 


| long distances by the use of direct currents. The visit occupied 


two hours, and before dispersing Mr. E. Hazel, the President of 
the Association, proposed a hearty vote of thanks to Mr, Vaudry 
for the interesting and instructive visit they had had the oppor- 
tunity of making. 
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FORTY-HORSE POWER HORNSBY AKROYD OIL ENGINE 


MESSRS, RICHARD HORNSBY AND SONS, GRANTHAM, ENGINEERS 
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FORTY-HORSE POWER OIL ENGINE. 


THE above engraving illustrates a powerful horizontal oil 
engine recently designed and built by Messrs. Richard 
Hornsby and Sons on the Hornsby Akroyd system and for 
the 32 to 40 brake horse-power sizes. The essential parts 
are similar to those of the engines we illustrated last June, 
but the design of the cylinder and its connection with the 
massive girder frame has been made specially for the 32 and 
40 brake horse-power engines. A 40-horse power engine has 
been at work now for nearly six months driving a consider- 
able part of the Messrs. Hornsby’s works. The vaporiser of 
the large engines is similar to those of the smaller engines, 
but its size does not grow in proportion to the increase in 
power. The engine is fitted with two fly-wheels 7ft. in 
diameter and Sin. in width, and runs at 170 revolutions per 
minute. The cylinder is 18‘5in. in diameter, and the stroke 
24in., the crank being of large diameter. The cylinder is 
bolted to a casting which forms the cylinder support, and at 
the same time serves as the oil tank. The bracket for carry- 
ing the lamps for heating the vaporiser for starting, and for 
carrying the vaporiser cover is carried on a frame mounted 
on four wheels, so that the whole can be readily run back clear 
of the engine, thus allowing free access to the lamps, 
vaporiser, and other parts. Messrs. Hornsby and Sons are 
now making these engines in a large number of sizes, and 
are also making their engine in a vertical form. 











LATENT HEAT OF EVAPORATION OF WATER. 


At the meeting of the Royal Society on the 17th ult., a paper 
was read on ‘The Latent Heat of Evaporation of Water,” by E. 
H. Griffiths, M.A., Sidney Sussex College, Cambridge. A 
calorimeter was suspended within a chamber, the walls of 
which were kept at a constant temperature in the manner 
described in a previous paper. The calorimeter was filled 
with a singularly limpid oil, which was stirred by paddles 
revolving about 320 times per minute, and immersed in the oil 
was a silver flask, which contained the water to be evaporated. 
The ends of a platinum-silver coil, within the calorimeter, were 
maintained at a known constant potential difference, and the 
rate of evaporation so controlled as to exactly balance the heat 
supplied by the electric current. The advantages of this 
method are that the results are not appreciably affected by 
(1) errors in thermometry; (2) changes in the specific heat of 
water ; (3) errors in the determination of the water equivalent ; 
(4) loss or gain by convection, &c. Differential platinum- 
thermometers were used, in order to ascertain the equality of 
the calorimeter temperature and that of the surrounding walls, 
thus differences of 0°0004 deg. C. could be accurately measured, 
and smaller differences detected. 

A series of experiments in which the saturated vapour was re- 
— from the flask by a stream of dry gas gave the following 
results, 





Temp. (Nitrogen L (in terms of a thermal 
scale ) unit at 15 deg.) 
Deg. 
24°96 . 5819 
89°99 . 572°4 
49 82 5665 


The method of experiment was then alterad ; rapid evaporation | 
was caused by removal of pressure, and the mass of water evapo- | 
rated determined in a different manner. 

A considerable number of experiments gave the following | 


results :— 


Tem. (N. scale). Extreme values of L. Mean L. 
Deg. 
30°00 .. 578°58 - 578°90 .. .. 578°70 
oss .. 572°12 - 573°01 . 572°60 


The conditions as to rate of evaporation, &c., were varied greatly 
during the experiments, 

The results are expressed by the following formula :— 

L = 596°73 — 0°6010 @ 
This formula would give 
L = 596°73 when @ = Odeg. 

and L = 536°63 ,, @=100deg. 
These values are almost identical with those obtained by Dieterici 
at Odeg. (596°73) and Regnault at 100 deg. (536°60). A study 
of the results leads the author to the conclusion that the ‘‘ thermal 
unit at 15deg.” must be almost identical with the ‘‘ mean thermal 
unit between 0 deg. and 100 deg.” It has been shown by Rowland, 
by Bartoli, and Stracciati, and by the author, that at low tempera- 





= there are positively only two moving parts, namely, 
t 





tures the specific heat of water decreases as the temperature rises, An investigation into the density of aqueous vapour—assuming 


and it is probable that it arrives at a minimum between 30 deg. | the author’s values of L and J—indicates that at low pressures the 
and 40 deg., afterwards increasing with rise of temperature. | density of the saturated vapour is that of a perfect gas, and that 
There is, therefore—according to the above abstract, given in | at higher pressures—above 140 mm.—it attains a density about 
Nature—nothing impossible in the above supposition, 1°02 times as great as the ‘‘ theoretical density.” 





DUPLEX STEAM PUMPS 


MR, M. MUMFORD, COLCHESTER, ENGINEER 

















| piston, working the pumps direct, and this without any sepa- 
| rate working parts. The ports are so arranged that the 
There are no dead centres, 
supplied to Messrs. Donald Currie and Co.’s steamship | and a a course of severe tests and lengthened trials 
Harlech Castle by Mr. Mumford, Culver-street, Colchester. | the pump has never been known to stick or stop of its own 
The pump has 12in. diameter steam cylinders, 11}in. dia- | accord. The steam pistons are perfectly balanced by 
meter pumps, 12in. stroke. In all Mr. Mumford supplied six | & very simple and effective arrangement of port or 
of his patent duplex pumps for this steamer, and they were | steam passage, which reduces the friction to that of 
all constructed with entirely gun-metal pump ends, and fitted an ordinary piston. A perfect steam cushion is given 
with Mr. John List’s special double inlet valves. It is|at each end of the stroke, sufficient to prevent the 
claimed for these duplex steam pumps that they are the | pistons striking the covers, but the full length of stroke is 
simplest and most trustworthy yet introduced. In the steam | ensured, and in the event of the pressure being suddenly taken 
| away from the pump, the cushion is maintained, and the 

istons do not strike the cylinder ends, or cause inconvenience 
any way. Mr. Mumford has <i these pumps to the 


MUMFORD PATENT DUPLEX PUMPS. 
Tue engravings illustrate a patent duplex ballast pump | pistons will start in any position. 


epistons. There are noslide valves, levers, pins, or tappets 
to get out of order, and the large wearing surfaces given to eB 
these pistons render their durability very great. Each piston | Admiralty and War ne and in addition to numerous 
serves as the valve for the admission and eduction of steam to | steam vessels to Mr. H. McCalmont’s steam yacht Giralda, 
the other, in addition to bearing its own duty as an ordinary | lately built by the Fairfield Shipbuilding Company. 
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RESERVOI 


Fig. 1 





RESERVOIR LEVEL INDICATOR. 


How many dams might have been prevented from bursting ; 
how many thousands of lives and millions of pounds’ worth 
of property might have been saved, if it had always been 
practicable for the engineer-in-charge to obtain instantaneous 
and reliable information of fluctuations in the water level of 
a reservoir a few miles away. In countries where there is 
little or no frost, it has been possible to do this approximately 
by means of pipes; for instance, that method was used by 
the Astecs before Cortes invaded Mexico, and is still used to 
this day to ascertain the level of Lake Texcoco above the 
square in front of the cathedral in Mexico City. But it 
cannot be said that this plan is either instantaneous, nor 
absolutely accurate ; as even when there is no frost, a slight 
leak may cause the apparatus to register a fall, when the 
level is really rising. The only possible means of obtaining 
satisfactory information under all circumstances, is by the 
use of electricity. Several water level indicators have been 
introduced by different manufacturers; one of the most 
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recent being by 


| will 
| the current from the transmitter enters the receiver on the 





Mr. George Jennings, sanitary engineer, of 
Lambeth. . 

The apparatus consists of a transmitter and a receiver or | 
indicator. Of these, the former is at the reservoir, and the | 
latter at the pumping station, or engineer’s office. Occasion- 
ally the receiver is made in duplicate, so that the information 
may be simultaneously conveyed to both places. The trans- 
mitter—see Fig. 1—consists of a float, enclosed in an iron 
cylinder, to secure freedom from oscillation. The cylinder 
stands in the reservoir, and on it is placed the transmitting 
apparatus. The float is counterpoised by a weight to which 
it is attached by a chain passing over a pulley. This pulley 
is keyed on to the shaft working the transmitter, which is 
usually arranged to register each inch of rise or fall ; though 
naturally the instrument can be made to show any other 
d of variation. The first point in which Mr. Jennings’ 
indicator differs from those previously in use is in the con- 
struction of the transmitter. As the float rises or falls, the 
shaft will revolve backwards or forwards, actuating an 
electrical commutator, by means of a double roller cam. The 
current may be positive or negative according to the direction 
in which the shaft revolves, but in each case it is sent through 
the same wire. The cam imparts a frictional movement to 





LEVEL ELECTRICAL I 


MR. GEORGE JENNINGS, LAMBETH 


R 


the contacts, retaining the current for an appreciable space of 
time, say one to two seconds, to ensure certainty of action in 
the receiving instrument. The battery consists of four or five 
No. 2 Leclanché cells. This is sufficient for a line of four or 
five miles, and is placed, with the rest of the transmitting 
apparatus, on the top of the iron cylinder. As only a single 
wire is used, the transmitter and receiver are both connected 
to earth. As the circuit is an open one, and the battery only 
works during the second or two in which contact is made, 
the cells will last for a long time without requiring any 
attention. In the illustration the lid which generally covers 
the transmitter has been removed to show the arrangement 
more clearly; and the cylinder is shown standing on the 
ground, where it had been placed to be photographed, instead 
of occupying its usual position, sunk nearly to the platform 
in the reservoir, as described above. 

The receiver is shown by Fig. 2. At the top is a dial, indi- 
cating the feet and inches of water in the reservoir. Below 
this is a revolving drum, with a clock to the left, and the 
electrical apparatus to the right. On the upper dial, the 
large hand indicates the inches, and the small one the feet. 
The one illustrated will show fluctuations of 20ft.; but they 
are also made to show greater variations. The disc at the 


| top shows at a glance whether the level of the reservoir i= 


rising or falling. If the last movement was a rise, the disc 
white, but for fall itshows red. The wire conveying 


right. It first traverses a relay, energises one or the other of 
the electro-magnet cores at the top, according to the direc- 
tion of the current, pulls over a tongue in the centre, which 
then makes contact with one or the other of the lower con- 
tacts. These are connected with a battery of seven or eight 
Leclanchés, the current from which energises another set of 


| electro-magnets fixed behind the dial. These influence an 


armature, connected with a train of wheels which move the 


| dial hands, the disc at the top, and the pen of the recorder. 
The latter isa drum 2lin. in circumference, and of a length 
| varying according to the fluctuation in water level which has 


to be registered. A paper ruled with lines for each hour during 
the week, and cross-ruled with lines denoting each foot of depth 
in the reservoir, is fixed on this drum. Part of one of these 


| papers is shown in Fig. 83. This has been prepared for the 


Coxmoor Reservoir of the Sutton-in-Ashfield Waterworks. 
The drum is connected with the clock, so as to make 


| one complete revolution in the week, and consequently it 
| turns one-eighth ofan inch per hour. The pen which marks | 


the variation in the level, is a special non-corrosive one, and 
the holder is carried on a rod running along the top of the 
drum, and is driven by a slender chain, which also runs the 
whole length, passing over a chain wheel at eitherend. As 
one of these wheels is connected with the gearing which 
moves the dial hands, each variation of an inch will move the 
pen to the right or left. Thus, at the end of the week, when 
the paper is removed, there will be inscribed on it a permanent 
record of the fluctuations in the level during the whole time. | 
On referring to Fig. 3 it will be seen that on every day except | 
Sunday the pumps were started at about 8 a.m., bringing the | 
levelin the reservoir up to 12ft. Gin. in about an hour, and | 
that the water was used rapidly till about 10 p.m., and more | 
slowly during the night. 
A modification of this apparatus has been made, to show | 
the rise of water in sewers; it shows variations of one-tenth 
of an inch, and is intended to give warning when there is any 
danger of a flood. In connection with it, an electric bell can | 
be arranged, to give notice if the water level has risen suffici- | 
| 
| 


ently to bea source of danger. A curious instance of the need 
for a water level indicator occurred at a large English water | 
works at the beginning of the recent frost. The town in ques- | 
tion is supplied from a reservoir in a wild hilly district some 
miles off, and the inhabitants, to prevent their pipes from 
freezing, had allowed the taps to run incessantly. When the 
reservoir was visited, it was found that it did not contain 
quite 2ft. of water. Where the reservoir is filled by et 
the engine-man can see by the level indicator when it is | 
necessary to start and when to stop his pumps. Besides | 
this, as he knows the rise which, at a certain level, usually | 
corresponds with half an hour’s pumping, he is able to detect 
any leak in the delivery pipe. But in reservoirs where the | 
supply depends on the rainfall, a level indicator is perhaps 
even more necessary, both to give timely notice of a | 
dangerous rise, so that the sluices may be opened without | 
loss of time, and equally to prevent the reservoir from being 
run dry, as in the instance mentioned above. 








A committee of the Conservators of the river Thames | Pipe B, 


have resolved to consider a suggestion that the locksin the Thames 
valley should be connected either by telegraph or telephone, 





NDICATOR 








HUDSON’S STEAM CONDENSER AND 
ECONOMISER. 


We recently had an opportunity of examining a new 
arrangement of steam condenser and economiser which is 
being put upon the market by Messrs. G. and H. Hudson and 
Co., Victoria-street, Westminster, S.W. We illustrate the 
apparatus in Figs. 1 and 2, of which Fig. 1is a sectional 
elevation, and Fig. 2 plan. It consists of a vertical cylin- 
drical vessel of wrought iron or mild steel plate divided into 
two approximately equal chambers by a double diaphragm 
having an air space between the two plates. The cylinder is 
pierced with a row of holes, so as to allow free circula- 
tion of air in this space, and thus prevent the heat from 
the lower chamber passing too readily to the upper chamber. 
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HUDSON'S STEAM ECONOMISER 


The exhaust steam from an engine is brought into the lower 
chamber through the cast iron bend A, and it is stated that 
owing to the sudden expansion of the steam the whole of the 
lubricants, grease or oil, are instantly set at liberty, and are 
deposited upon the sides of the lower chamber, whence they 
fall to the bottom, and are drawn off as a milky combination 


| of grease and water by the pipe H. The makers prefer to 


put a double bend into this pipe, so as to have a water seal. 
A hand hole is provided in the lower chamber to facilitate 
cleaning. The exhaust steam then passes up the cast iron 
and descends into the upper chamber, where it en- 


counters a spray of cold water from the nozzle C. The hot 


water falls into the upper chamber, and is drawn off by the 
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pipe D, which descends below the ordinary water level, so 
that scum may not be drawn off also. The draw-off pipe D 
is carried up to such a height as to be always above the 
water level and prevent syphon action. The uncondensed 
steam would pass off by the pipe E, and the overflow of hot 
water takes place by the pipe F. In ordinary work the water 
spray is regulated so as to condense practically all the steam, 
the pipe E acting simply as an outlet for vapour. 

A drain cock is provided at G, and there is also a hand hole 
for cleaning. The makers inform us that a constant supply 
of hot water at 200 deg. to 210 deg. Fah. can always be 
obtained, and that the carbonate of lime contained in the 
spray water is liberated by the heat of the steam, and being 
precipitated forms a solid mass at the bottom of the upper 
chamber, from which it is removed through the hand hole. 

At present the apparatus is made in three sizes—No. 1., for 
engines up to 12 indicated horse-power, 2ft. 6in. diameter by 
4ft. 6in. high; No. 2, for engines up to 30 indicated horse- 
power, 3ft. diameter by 6ft. high; No. 3, for engines up to 
50 indicated horse-power, 4ft. 6in. diameter by 9ft. high, and 
a 300-horse power apparatus in in progress. 

One of these apparatus has been installed at the works of 
Messrs. D. Charteris and Co., builders, Great Smith-street, 
Westminster, where we had an opportunity of inspecting it. 
As, however, we had no opportunity of making any tests, we 
append the results obtained by Dr. E. R. Moritz, of 
Chancery-lane, who made a series of analyses for the makers. 
So far the chief employment of the economisers has been 
made in breweries, as the proprietors have a brewery 
in Scarborough. 

Contents of upper 

chamber. 
18°41 grains per gallon 


Original water. 
Total solid matter.. 27°51 grains per gallon | 


The chief reduction was as follows: — 


EAM .s 20 5°72 ” ” 1°96 ” ” 
Magnesia .. 166 yy ” 1°26, ” 
Soda .. .. 7°36 as = 611 9 » 


It must be noted that the degrees of temporary hardness 
before treatment were 10°21, and after treatment 3:50; there 
was no permanent hardness due to chalk. A sample of the 
exhaust before treatment contained 1:98 per cent. of oil by 
weight. The slight increase of oxygen in the water after 
treatment is due to the presence of 3'5 parts per million by 
weight of oil; the potash present after treatment was derived 
from the oil and amounted to 2°04 parts per million. A 
sample of the sediment from the upper chamber of the 
apparatus was also_analysed by Dr. Moritz, with the following 
result :— 





ae 0 29 
Mineral matter... .. .. « 84°12 
Organic matter, mostly oil .. 15 59 

100 00 


We have also received a report by Mr. Charles Johnson, of 
Worcester, upon the working of one of these condensers at 
the Scarborough Brewery Company’s works. Under his 
supervision two ten-quarter brewings were carried out on 
the 7th and 8th of March, 1894, the first without the con- 
denser, and the second using the condenser. The results are 
given as follows :— 


Duration Coal Hot water Labour— 
of test. consumed. produced, Stoking. 
Without condenser, 154 hours .. 46cwt. .. None -- Man full time. 


With condenser, 114 hours .. 254cwt... 10,000 galls. -. Man half time. 


It is also noted that during the second test more work was 
done than during the first test. 


The water contains a large quantity of lime, and, although | 


excellent for brewing, caused a heavy incrustation inside the 
boiler when used without the condenser. Since the use of 
the condenser it is stated that no fixed deposit takes place, 


and the small quantity of fine dust which settles at the | 


bottom of the boiler is easily washed out with a hose pipe. 
The water from the upper chamber had, during the latter 
test, an average temperature of 208 deg. Fah. It is used 
regularly for brewing, and is stated to make good beer. 

The oily deposit in the lower chamber was found to consist 
of a milky fluid bearing a heavy brown scum, which upon 
filtration yielded lubricating oil capable of being used again. 


The apparatus seems very simple, and the makers have | 


shown us @ number of testimonials from users. Messrs. 
Wailes and Co., of Euston-road, N.W., state that their work- 


people find the water in the upper chamber sufficiently free | 
from smell or taste of oil to enable it to be used for making | 


tea or for other potable purposes. It appears somewhat sur- 
prising that the mere expansion of the exhaust steam in the 
lower chamber should be sufficient to throw down so much of 
the oil ; the remainder appears to assist the deposition of the 
lime setts and to be finally deposited in the upper chamber. 
We have had no opportunity of testing this ourselves, but Mr. 
Johnson, from whose report we have previously quoted, 
states that he took steam from the pipe leading from the 
lower chamber and condensed it in a surface condenser, 
and also collected water from the upper chamber when in 
normal working order, and kept the two samples in separate 
bottles for some time, but could not detect a trace of grease 
in either of them. 


enn no! F----->8%--- F 6 fg~->'<- 
443% TOTAL WHEEL BASE --------- 
s--=--=-- 53 853° TOTAL LENGTH OVER BUFFERS 


FOUR-COUPLED BOGIE ENGINE, LONDON AND 
SOUTH-WESTERN RAILWAY. 


THANKS to the courtesy of Mr. Adams we are enabled to 
illustrate this week one of twenty engines now at work. 
The first was turned out in June, 1890. The engine has 
four-coupled driving wheels 7ft. lin. in diameter, whilst 
the front of the engine is carried on a four-wheeled bogie, 
having wheels 3ft. 93in. indiameter. The cylinders are 19in. 
in diameter by 26in. stroke, and the tractive effort developed 
is accordingly 110°421b. for every pound of mean efiective 
steam pressure in the cylinders. The cut-off varies from 75 

r cent, in full gear to 17 per cent. in the usual running 
conditions. The boiler pressure is 175 lb. per square inch, 
and hence the total tractive effort available is about 18,000 1b. 
at starting and 80001b. in the running conditions. The total 
weight on the coupled drivers is 30 tons 6 cwt., which, with 
a coefficient of adhesion of one-fourth with sand blast, is 
ample to prevent slipping at starting. 

The boiler is necessarily made large to give a sufficient 
supply of steam for such large cylinder capacity, whilst 
keeping down the rate of evaporation per square foot of 
heating surface and of firegrate. It is constructed entirely of 
mild steel, free from silicon, sulphur, and phosphorus, and 
having a tensile strength of not less than twenty-five tons, 
nor more than thirty tons per square inch, with an extension 
of 23 per cent.in 10in. The boiler barrel is 11ft. long between 
tube-plates, and 4ft.4in. in diameter, and is built of jin. 
plates. The longitudinal joints have inner and outer cover 
strips, with zigzag double riveting. The transverse joints are 
made with an external weldless butt ring, double riveted. 
This ring is turned to gauge and shrunk on. The smoke-box 
tube-plate is fin. thick, and is flanged for the smoke-box. It 
is secured to the barrel of the boiler by a weldless steel angle- 
ring turned to gauge. The external fire-box is 6ft. 4in. long 
by 3ft. 10$in. wide, and the bottom extends 5ft. below the 
centre line of the boiler. Thetop and side platesare jin. thick, 
and the front and back plates ,°,in. The rivets are all Jin. in 
diameter, and are of the best Yorkshire iron. The internal 
box is of copper and measures 5ft. 6,;in. long at the top and 
5ft. 7jin. long at thebottom, inside measurements. Its height 
inside at the centre is 5ft. 94in., and the width inside at the 
top is 3ft. Gin. and at the bottom 3ft.2}in. The tube-plate is 
din, thick where the tubes pass through it, and jin. else- 
where. Two fusible plugs are fitted in the crown of the box; 
the fire-box contains a brick arch; the fire-bars are of cast 
iron ; the tubes, which are of brass, are 240in number, 1#in. 
outside diameter, tapered inside, they are ferruled at the 
fire-box end only; the dome is 2ft. outside diameter, 2ft. 2in. 
high inside, and }in. thick, a strengthening plate 4in. thick 
is riveted to the boiler under the dome; the regulator is of 
cast iron, with a main valve of brass and an easing valve of 
cast iron. 

The frames of the engines are of mild steel, lin. thick and 
3ft. 11l}in. apart. At the leading end a steel casting is 
riveted between them to carry the bogie centre pin. This 
bogie is built of lin. steel plates placed 2ft. 72in. apart, and 
thoroughly stayed together by a steel casting secured by #in. 
rivets. All the wheel centres are of cast steel, one casting in 
forty being tested to destruction by dropping weights on to it 
to ensure the quality of the material. The tires are supplied 
by Messrs. Vickers and Co., of Sheffield, and are 3in. thick, 
being secured to the wheels with a lip and 1}in. set screws. 
Theaxles are also ofsteel, with a tensile strength of not less than 

| 28 tons nor more than 32 tons per square inch, and an elonga- 
tion of notless than 25 percent.in2in. As anadditional pre- 
caution a piece 1}in. square has to stand a test of being bent 
| double while cold without showing any signs of failure. The 
| bearings for the driving axles are Sin. in diameter by Qin. 


| long. A compensating beam is provided between the driving 
and trailing axles. 

As already mentioned, the cylinders are 19in. in diameter 
by 26in. stroke. The steam ports are 16in. long by 1gin. 
wide, the exhaust port being 3in. wide. The bars between 
the ports are ldin. wide. The cylinders are fixed to the 
frames with lin. turned bolts. The steam chests are carried 
through the frames as usual with outside-cylinder engines in 
this country. The slide valves are of Stone’s bronze, with 
recesses on the working faces. The pistons are of cast steel, 

| and are packed with three cast iron rings gin. wide by jin. 
| thick. The piston-rods are carried through both covers, and 
are 3fin. in diameter at the crank end, and 23in. at the other. 
They are made of steel and are packed with “ United States” 
| metallic packing. The valve buckles and spindles are of 
Yorkshire iron case-hardened. The crossheads are of cast 
steel, with cast iron rubbing pieces, which are secured to 
| the crossheads by jin. turned bolts. The valve motion is of 
the curved link type, the links being suspended from their 
centres. The excentric sheaves are made in two parts, and 
have a throw of 6in. The straps are of cast iron. The 
| reversing motion is fitted with a screw gear, and is on the 
right-hand side of the engine. The reversing shaft is of 
Yorkshire iron with the levers forged solid with the shaft, 
| all working parts of the shaft being case-hardened. The 
| connecting-rods are of Yorkshire iron, and measure 6ft. Sin. 
| from centre of crosshead pin to centre of crank pin. They 
| have adjustable brasses at the large end, and gun metal 
| bushes forced into place by hydraulic pressure at the cross- 
‘head end. The coupling rods are also of Yorkshire iron, but 





} 
| 





they are machined to an H section, and are fitted with plain 
gun-metal bushes at the ends. These bushes are, however, 
lined with white metal strips. The crank pins are of York. 
shire iron, case-hardened, and are forced into their places in 
the wheels by hydraulic pressure and rivetted over on the 
inside. 

The engines are fitted with Adams’ patent vortex blast 
pipe, which is claimed to give a very even draught and a 
soft exhaust. The engines are fitted with a steam and an 
automatic vacuum brake; the brake blocks are of cast iron. 
Two injectors are fixed one on each side of the engine (Dew- 
rance’s pattern). 

The tender attached to the engine is carried on six wheels, 
3ft. 9¢in. in diameter, with a wheel base of 13ft. The bear. 
ings for the axles are 5}in. in diameter, and Yin. long, and 
are outside the wheels. 

The frames are double, the outer plates being jin., and the 
inner ones fin. thick respectively. The tender is designed 
to carry 3300 gallons of water, and three tons of coal. 

The principal dimensions of the engine and tender are as 
follows ;— 

Engine. 
’ ft. in. 

Inside diameter of cylinders .. .. .. «2 «2 «© « I 7 
ee et apr ree ae eee ee 
Length of boiler barrel between plates .. a ss an 
Diameter of boiler barrel outside .. .. .. .. .. .. 44 
Length of fire-box shell outside .. .. .. «2 «. .. 6 4 
Heating surface :— 

ubes .. . 

Fire-box 


1245 6 sq. ft. 
12216 ,, 





Total .. 1367°76 sq. ft. 
Grate area .. ° 


Width of fire-box shell at bottom 
Number of tubes —240 
Diameter of tubes outside .. .. 
Height of centre of boiler from rail 
Length of engine frame .. 
Thickness of engine frame .. 
Distance between frames .. .. .. .. 
Diameter of bogie wheels on tread .. .. .. .. 
Diameter of driving and trailing wheels on tread 
Centre of bogie to centre of drivingaxle .. 
Centre of driving to centre of trailing wheels 
Centre to centre of bogie wheels .. .. .. .. «. «- 
Wheel base from centre of leading bogie to centre of 
tyailing wheels... .. 2 02 «« ia aa 
Height of centre of buffers from raila 
Working steam pressure .. .. .. «. 
Weight of engine (in working order) :— 
GN sass ks wk 68 ws 
On driving wheels .. 
On trailing wheels .. 


Total 


Bac 


~ 
ee 
= 


~ 
NDOoOneowo 


to 


ow 


0 
os ee. we 6 

175 Ib. per aq. in. 
18 tons 7 cwt. 2 qr. 
15 tuns 9 cwt. 0 qr. 
14 tons 17 cwt. 0 qr. 


48 tons 13 cwt. 2 qr. 





Tender, 
Diameter of -vheels on tread . ie oe 
Centre to centre of wheels .. .. .. .. os «2 «2 « 6 6 
DONE ne ea ae ke ca ee ce ae oe ee 28 
pS eee er eee 
Diameter of axle in wheel .. .. .. «2. «2 «2 of « © 6 
Dinmaeterofaxleal centre... cc oe co ce ce oo O 
i ‘ 
ee a OR CO ee Pa OM ae ee ee ae 
Total length of wheel base from centre of leading bogie 
wheels of engine to centre of hind wheels of tender .. 
Length over all, from front buffers of engine to hind 
uffersoftender .. .. .. . a +s oe OR SR 
Height of centre of buffers from rails 
Capacity ef femk 1. 55. ce. 0c 20 00 
Weight of tender (in working order) :— 
CE OEE. cs case ss 4s 
On centre wheels 
On hind wheels 


Total weight of engine and tender in 
working order... .. .. .. «. +. 81 tons 17 cwt. 2 qr. 
These engines have been designed for the fast express 
passenger traffic of the London and South-Western Railway 
Company, and have given excellent results. The kind of work 
done is well shown by the profiles of the line. The distance 
from Waterloo to Southampton West is run without a stop ata 
speed of 47°55 miles per hour. The return journey to Vauxhall, 
78 miles, is done still more quickly, the speed being 50 miles 
an hour. In this run long gradients have to be surmounted. 
Another good run is that from Waterloo to Christchurch, 4 
distance of 104 miles, which is run without a stop at the 
rate of 46 miles an hour, Still more trying runs, perhaps, 
are those from Waterloo to Basingstoke, and from that place 
on to Salisbury, Crewkerne, and Exeter. The distance from 
Waterloo to Salisbury, 834 miles, is run at a speed of 435 
miles per hour, From this point on to Exeter some very 
heavy gradients are met with, there being many stretches of 
1 in 80 to be surmounted, as well as half a mile of 1 in 70. 
To keep time over such a trying road requires powerful 
engines, especially as the train load on these fast runs often 
amounts to 310 tons, engine and tender included. This load 
is made up of ten six-wheeled vehicles of 15 tons each, four 
bogie coaches of 20 tons each, and the engine and tender. 
The net train load is therefore 230 tons. 


ar 
8300 gallons 
10 tons 12 cwt. 2 qr. 
10 tons 12 cwt. 2 qr. 
11 tons 19 ewt. 0 qr. 


33 tons 4 cwt. 0 qr. 








THE unarmoured ends of H.M. battleship Majestic for 
a depth of 12ft. at the water-line have been sheathed with wood 
and afterwards covered with thin zinc plates as a protection 
against small projectiles and the effect of concussion, This is 4 
new departare. 
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RAILWAY MATTERS. 


SuccessFUL trial trips are reported of the first section 
of the Madras electric tramways, 


Tur Secretary of State for India has sanctioned a pro- 
ject for the construction of a railway along the left bank of the 
Jodus river between Kotri and Robri, a distance of about 149 miles, 


Tue Mexican Government has granted to MM. Emilio 
Robion et Cie. a concession for a railway from Esperanza, State of 
Puebla, to Perote, State of Vera Cruz, and one to M. Luis Garcia 
‘!ermel for a line from Jan Marcos, State of Puebla, to Huajuapam, 
State of Oakaca. 


AccorvINnG tothe Ottawa correspondent of the Times, 
the total mileage of Canadian railways at the end of the past year 
was 15,627. In 1880 the mileage was 6891. The Government Rail- 
ways again show a slight profit. Up to three years ago, the 
annual deficit on these lines was 500,009 dols, 


THE Brooklyn and New York electric railways preserve 
their reputation, Accidents continue to occur frequently in 
Brooklyn, N.Y. On a single day—March lst—there were three 
persons killed and five injured. e wonder how long this sort of 
thing would be tolerated in old-fashioned London, 


WE read that last week a passenger train ran off the 
Midland line at a point two miles from Clapham, near Lancaster. 
The driver managed to pull up within 200 yards. Although the 
entire train left the rails, and the permanent way was torn up, not 
one of the carriages was smashed, The line was blocked for several 
hours, 

NEARLY 1100 electric tramcars are now, according to 
Lightning, in regular use on the Continent. They employ close 
upon 20,000-horse power in station engines, and about 400 miles of 
line have been electrically equipped. Moreover, contracts are 
already signed for nearly 500 more motor cars, 12,000 additional 
engine horse-power, and 350 miles of track construction. 


Tue Bengal-Nagpur Railway is experimenting with 
wind-cntting shields on a somewhat similar principle to that of the 
locomotives @ bee on the Paris, .yons, and Mediterranean Railway. 
We can only repeat what we have often before pointed out, viz., 
that the head resistance may be almost looked upon as a negligible 
quantity by the side of the side resistance or frictions which can 
never be nullified, 

A TERRIBLE derailment accident occurred on the Inter- 
oceanic Railway, near Tenango, Mexico, on February 28th. 
Engineering News says :—The train was running at high speed on 
a dangerous part of the line, where tke drivers are instructed to 
slow down, Ata sharp curve in the track the engine left the rails 
and went down a steep precipice, followed by three crowded cars ; 
two more cars were derailed, but the others remained on the track, 
It is said that about 100 persons were killed and 60 injured, 


Tur death is announced at Bray, near Dublin, of Mr. 
Challoner Smith, C.E., President of the Institute of Civil Engi- 
neers of Ireland, and for thirty years chief engineer of the Dablin, 
Wicklow, and Wexford Railway. The greater part of that line 
was made under his supervision, and he was also the projector and 
engineer of the loop line. He was engaged in the construction of 
several other lines, and before joining the staff of the Dublin, 
Wicklow, and Wexford Company, was chief engineer of the Water- 
ford and Limerick Railway. He retired from his position in the 
Dablin and Wicklow Company last year. 


In the case of the Bill by which the London Street 
Tramways Company seek power to lease from the County (ouncil 
and other | authorities tramways acquired, constructed, or 
owned by them, to abandon the construction of tramways 
in Archway-road, relieving themselves of the obligation to con- 
tribute towards the reconstruction of Highgate Archway, to run 
omnibuses at fares not exceeding a penny a mile, or to subsidise 
other omnibus companies, and to carry out other objects, com- 
pliance with the standing order of the House of Commons relating 
to the holding of the requisite Wharncliffe meeting was proved, 
and the Bill was allowed to proceed. 


THE spacious offices which have just been erected at 
Leicester by Messrs. Cook and Son, of excursion fame, contain 
upon the outside four very large terra-cotta tablets illustrating 
four eventful periods in the history of the firm. The first is dated 
1841, and shows the excursion train which ran from Leicester to 
Loughborough, and was drawn by two of Edward Bury’s well- 
known four-wheeled engines, which at that time were working 
upon the Midland Counties Railway. The tablet illustrating the 
year 1851 shows one of E, B, Wilson’s Jenny Lind type of locomo- 
tive conveying one of Messrs, Cook’s excursions to the great Exhi- 
hibition of that year. The third illustration shows the boats 
which Messrs, Cook employed for use on the Nilein the Khartoum 
expedition of 1884. The fourth of these interesting representa- 
tions shows the latest design of Mr. Johnson’s bogie express engines 
for the Midland Railway, and the latest pattern of carriage in 
which Messrs, Cook’s passenger’s are to-day conveyed. 

THE Board of Trade report on the circumstances con- 
nected with the collision which occurred on the 8th January near 
Sandown Junction station on the Isle of Wight Central Railway 
states that as the Isle of Wight Central Company has no authority 
to permit more than one engine in steam to be on the line at one 
time, the fact that there were two engines in the section between 
Newport and Sandown simultaneously is a breach of the under- 
taking as to the mode of working, given at the opening 
of the line. Also under the Regulation of Railways Act, 
1889, the Board of Trade issued an Order upon the company 
to adopt the block system u all their railways within two 
years from the 20th November, 1890; the arrangements to 
enable this to be done between Newport and Sandown are still 
incomplete. Had there been any means of communication between 
Sandown and Alverstone the passenger train would, of course, 
have been stopped at the latter station, until the line into 
Sandown had Toon cleared. It is also stated that there were 
along the line a considerable number of decayed sleepers. 


Tue Rhondda and Swansea Bay Railway was completed 
through its whole course at the close of last week, and the formal 
opening on Thursday week brought the labours of thirteen years to 
a successful termination. The first Act was obtained in 1882, and 
the first two sections—Aberafon to Pontrhydyfen and Pontrhydyfen 
to Cymmer—were opened in 1885. The biggest difficulty on the 
line, the tunnel through Treherbert Mountains, was not opened 
until August, 1890. Following this came contentions with the 
Great Western Railway about catch points, &c., and Parliamentary 
pene had to be prin bs to annul the agreement between the two 
ines, In 1891 this was accomplished. Then came 1892, when 
powers had to be obtained to get an independent line over the 
Neath River into Swansea, and this—which is justly regarded as an 
engineering feat of no ordinary character—broughbt the trials and 
disappointments of the directors to an end, at a cost of something 
like a million of money. This Neath Bridge is said to be the only 
swing bridge in the kingdom on the skew and also on the curve, 
Its length is 388ft.; width to the centre of | agen 27ft.; length 
of swinging part, 180ft.; weight, 1400 tons; five fixed spans; the 
whole resting on 6ft. and 7ft. diameter steel cylinders, which are 
sunk 40ft. into the bed of the river, and filled with cement. The 
chief engineer of the line is Mr. Yockney, and the resident engi- 
neer Mr, F, E. Goldwyre. The whole of the machinery was 
supplied by Sir William Armstrong and Co., of Newcastle ; girders, 
by Finch and Co., of Chepstow. The final completion of the line 
is hailed with great satisfaction at Swansea, and is confidently 
regarded as the beginning of a new era in the thorough develop- 
ment of their Rhondda coal trade, 





NOTES AND MEMORANDA. 


Ir is suggested that acetylene gas should be com- 
pressed into a liquid, and be thus made available for photographic 
work in country places, 


Ar its highest point the water in the Thames at 
Hampton, Molesey, and Sunbury during January was 4ft. 7in., 
and at its lowest point 4in. above the average summer level. The 
total rainfall during the month at West Molesey was 1-38in, 


A NEw device for utilising coal dust for fuel is to mix 
coal, molasses and water, coal dust, and petroleum. Another fuel 
mixture is that of sawdust, Irish moss, asbestos fibre, and burnt 
penny ig these being heated together and made into bricks with 
coal dust. 


AccorDING to data collected by M. Murtelet since 1888, 
the Malay Peninsula has supplied nearly 30,000 tons of tin ; that 
is to say, more than half of the total seolertin of the world. The 
difference is distributed in the following manner :—England, 
9000 tons ; Australia, 6500 tons ; America, Tasmania, and the rest 
of Earope, 13,090 tons. 


THE average daily supply of water to London during 
January delivered from the Thames, was 100,997,567 gallons ; from 
the Le, 59,835,525 gallons; from springs and wells 29,046,055 
gallons ; from __— at Hampstead and Highgate, 244,452 gallons. 
The last is used for non-domestic purposes only, The daily total 
was, therefore, 190,123,599 gallons for a population estimated at 
5,481,890, ponent 4 a daily consumption per head of 34 68 
gallons for all purposes, 


M. Desors, of Reuleaux, France, has patented a 
mixture which, according to the Moniteur Industriel, when burned 
will withstand the highest temperatures. The mixture is composed 
of quartz or flint and sulphate of barium. The proportions are 
varied according to the needed resistance of the material, in some 
cases ground. Padding stone is also added to the ‘‘mix.” The 
mass when moistened will take any shape like ordinary fire clay, 
and is dried and burned in the same manner. 


THE deaths registered last week in thirty-three great 
towns of Eogland and Wales corresponded :to an annual rate of 32°2 
per 1000 of their aggregate population, which is estimated at 
10,591,530 persons in the middle of this year. The lowest rates 
were at Norwich, and Leicester, and Derby, where they were 15°6, 
20°7, and 21°3 respectively. The highest rates were at Brighton, 
Oldham, and Preston, where they were 48:0, 44°0, and 40°3, the 
Brighton high rate no doubt being due to the influx of invalids 
not recovered from influenza and pulmonary diseases, Preston 
always has a high rate. ‘ 


Durine the recent severe cold, some experiments were 
made with a new method of heating railway carriages by steam, 
in a special train between Brussels and Ostend, when the tem- 
perature in the compartments was maintained between 18 deg. 
and 20 deg. C.—mean 66 deg. Fah. The steam was taken from 
the boiler, and led through the carriages by a steam pipe, with 
coils in each compartment, automatic steam traps keeping back the 
water of condensation. The connections between the carriages 
were effected by short thick india-rubber tubes and special cou- 

lings. In this system of heating, the inventor of which is M, Dary, 

ngénieur des Chemins de Fer, the degree of temperature in the 
carriages is regulated by valves admitting more or less air which 
passes over the coils. 


Wirx the rise in temperature the London death rate 
has fallen about 19 per cent., but the rate is still about 100 per 
cent. more than the summer rate. Last week 2821 births and 
2817 deaths were registered. Allowing for increase of population, 
the births were 23, and the deaths 951, above the average numbers 
in the corresponding weeks of the last ten years. e annual 
death rate per 1000 from all causes, which had been 34 0, 38 5, 
and 41‘2 in the preceding three weeks, fell last week to 33 4. 
Daring the four weeks ending on Saturday last the death rate 
averaged 36°8 per 1000, being 14°5 per 1000 above the mean rate in 
the corresponding periods of the ten years 1885-94, The deaths 
referred to diseases of the respiratory organs, which had been 
1120, 1448, and 1366 in the preceding three weeks, further declined 
last week to 1031, but exceeded the corrected average by 507. 


A paPER on the “ Electromotive Force of an Iodine 
Cell,” was recently read by Mr. A. P. Laurie, M.A., before a 
meeting of the Chemical Society. A cell consisting of a zinc and 

latinum plate, immersed in a solution of iodine in potassium 
iodide, gives a definite and constant E.M.F., the zinc being dis- 
solved at the expense of the iodine surrounding the platinum plate. 
Oa diminishing the strength of the iodine solution the E.M.F. 
gradually falls off. If potassium iodide free from iodine is used, an 
E.M.F, of about 1:172 volts is obtained. This value is uncertain, and 
varies for different platinum wires and at different times for the 
same platinum wire, the highest value being obtained with a wire 
boiled in soda, then in nitric acid, then washed, and finally heated 
white hot. If this wire, however, is left in the solution it gradu- 
ally falls in E.M.F. to about the value given above. On adding a 
trace of iodine, 0 0001 per cent , the E.M.F. at once rises to about 
1-320 volts, the reading differing slightly for different wires, and 
on increasing the amount of iodine the E.M.F. goes on rising, the 
readings rapidly approximating until before 0°001 per cent. is 
reached the readings are all the same. 


Tue Paris correspondent of the Standard writing on 
Tuesday night says that Professor Berthelot made an interesting 
communication to the Academy of Sci on Monday, respecting 
argon. A small specimen, of thirty-seven cubic centimetres, had 
been forwarded to him by Lord Rayleigh and Professor Ramsay. 
M. Berthelot set to work to discover whether argon would combine 
with any other body, and by enclosing the new gas and vapour of 
benzine in a glass tube, and sending through it what the Temps 
describes as un effluve électrique, which I presume to be an inductive 
current, an absorption took place in ten hours, amounting to 
11 percent. On increasing the intensity of the efluve, the absorp- 
tion increased to 83 per cent.; the gaseous residue consisted of 
argon, hydrogen, and vapour of benzine. The product of the 
combination was too small to be anal sed ; it formed a yellow 
compound not unlike what is obtained with nitrogen. M. Berthelot 
remarked that the name of the new gas, which is the Greek for 
‘ inactive,” seemed after his experiment to be no longer appro- 
priate. He thinks that in a short time further compounds of the 
new gas will be obtainable. 


Ar a recent conference, held under the auspices of the 
French Society for the Encouragement of National Industry, M. 
Osmond described a method for the microscopical analysis of steel. 
The method proposed comprises, in addition to the preliminary 
process of preparing the polished surface, three operations :— 
(1) Polishing in bas-relief on parchment with a very small quantity 
of English rouge mixed with water ; (2) etching and polishing on 
parchment with a mixture of calcium sulphate, in precipitate, in a 
suitable vehicle ; and (3) etching with tincture of iodine and nitric 
acid, These three operations enable one to recognise in the steel 
five constituents, These five constituents are associated in com- 
bination to form the complex edifice of the structure of steel. 
M. Osmond examined four types of steel, possessing a known _pro- 
portion of carbon, to discover the manner in which these combina- 
tions varied. As a result of that —— M. Osmond states 
that the thermic treatment of the steel leaves in the structure of 
the metal, when cooled, characteristic indications sufficiently pre- 
cise to form a useful guide in the manufacture of steel, and also to 
enable consumers to determine the quality of the metal supplied 








to them. 





MISCELLANEA. 


ELECTRICALLY-DRIVEN augers are being used in the 
forests of Galicia for the purpose of felling trees, 


THE Chemical Society has conferred its Faraday medal 
upon Lord Rayleigh, in recognition of the investigation which has 
led to the discovery of argon. 


NeGoTiations have been satisfactorily terminated for 
reduction of telegraph rates between Great Britain and South 
pare ; Pablic messages will pay five shillings a word from 

pril 1st. 


A Brut has been introduced into the French Chamber 
of Deputies for making a canal between Marseilles and the Rhone. 
The cutting will be forty-six miles long, and is estimated to cost 
80,000,000 francs, 


Ata meeting of the explosives committee of the North of 
England Institute of Mining and» Mechanical Eagineers, a pre- 
sentation was made to Mr, C, E. White, of Hebburn, on his leaving 
for Western Australia. 


_In her Majesty’s torpedo-boat destroyer Janus steam 
will be supplied by four of Reed’s patent water-tube boilers, con- 
structed by the builders, Messrs. Palmer’s Shipbuilding and Iron 
Company. They will be fitted in two separate water-tight com- 
partments, as usual, 


Dieppe harbouris to undergo extensive alterations with 
a view to affording increased accommodation, and thereby 
augmenting the traffic of the port. The quays are to be enlarged, 
and the basin deepened so that three cargo boats and two pas- 
senger steamers can Jie alongside at the same time. Large ware- 
houses are also to be constructed. 


Moke attention is at last being paid to the attempts of 
the London County Council in its attempts to take more and 
more into its hands, so we are glad to see that further petitions 
against the proposed acquisition by the London County Council 
of the Lambeth and Southwark and Vauxhall Waterworks have 
been deposited in the Private Bill Office by the Vestry of 
Marylebone, 


Pans and specifications have been prepared by Mr. 
Theodore Cooper, M. Am. Soc. C.E., for the new suspension bridge 
across the Hadson River with a span cf 3100ft. It will be of steel 
wire stiffened by a longitudinal girder between the towers, the 
approaches being carried on viaducts, independent of the cables, 
The towers will be founded on rock and built to a height of 50ft. 
above high water. 


At the inauguration of the North Sea and Baltic 
Canal in June next, there will be, says Fairplay, an assemblage of 
war vessels far exceeding anything which has been seen in German 
waters before. Besides the ships sent by the other Maritime 
Powers, the German vessels alone will number from fifty-five to 
sixty. The Kaiser has consented that Hamburg shall be the start- 
ing point for the ceremony. 


INCINERATORS seem to be coming into favour in India. 
According to the Indian Engineer, half a lakh of rupees is to be 
spent on an experimental incinerator for burning the town rubbish 
of Madras, which it is proposed to construct at the salt cotaurs. 
The Simla Municipality is also making arrangements for the erec- 
tion of an incinerator for disposing of the carcas3es of horses 
destroyed on account of being infected with glanders. 


DraInaGE works on the Shone system for the port of 
Karachi are in course of execution, machinery and mains being 
supplied by Messrs, Hughes and Lancaster, of Chester. The 
gravitating sewers are being carried out departmentally by 
municipal agency. The Shone system is also being carried out at 
Colaba, in Bombay, and, Indian Engineering says, the hope is 
entertained that it will entirely abate the nuisance arising from 
the escape of sewer gas, which is the bane of the old or existing 
system of sewers in that city. 


By some remarkable oversight the sea-cock of H.M. 
gunboat Excellent was recently left open, and the ship began to 
fill steadily. A leading stoker, who had to be brought from his 
home, was the only one of the crew who knew the whereabouts 
of the sea-cock. hen he arrived the water in the stokehold was 
reported to be breast high. Eventually the water was sufficiently 
reduced to allow the valve to be closed, and by four o'clock in 
the morning the vessel was pumped dry. If this is true the Ex- 
cellent would presumably be at the bottom now if the stoker had 
not been found. 


Tue ship canal between the Baltic and Black Seas will 
be about 1000 miles long. There are no very formidable engineer- 
ing difficulties, The estimated cost is £20,000,000, and the con- 
struction will occupy five years. The canal will be 27ft. deep, 
213ft. wide at top, and 114ft. at the bottom. It is to run from Riga, 
follow the course of the Dwina, Beresina, and Dnieper, and end at 
Cherson. The canal will be lighted by electricity along its whole 
length, enabling the transit to be performed in six days, reckoning 
six knots as a maximum speed, Other towns and districts besides 
those touched by the canal will be benefitted, owing to the improve- 
ment of navigation in the various rivers. 


Accorpine to reliable statistics, the total traffic of 
the internal navigable routes, streams, canals, and rivers of 
Russia in Europe amounts to nearly forty million of tons, and is 
second only to that of the United States, which attains the figure 
of sixty millions. The total length of the Russian waterways is 
35,000 miles, while that of the whole of the rest of Europe does 
not exceed 28,000 miles. While Russia possesses 1400 river 
steamers with a total tonnage of 83,000 tons, Germany can boast 
of only 580, and Austria of the still smaller number of 200. 
Against the 21,000 river boats of Russia of a total 6,000,000 tons, 
Germany can float 18,000, but of the comparatively insignificant 
tonnage of 1,300,000 tons, and Austria has on the Danube and 
tributaries 750 river boats, carrying 200,000 tons of freight. The 
general level character of the European Russian plains is evidently 
well adapted to afford advantages for water carriage, since it 
appears that it can hold its own t the lo tive. The 
number of tons of goods and merchandise carried per mile upon 
the waterways of Russia during the last six months of the past 
year exceeded the quantity transported by the railways of the 
same country for the whole twelve months, 


THERE are indications that the forests in the Russian 
coal-producing neighbourhood are being exhausted, according to 
the Times. A commission which has recently examined the sub- 
ject reports that out of 91 ironworks over one-third consume a 
greater quantity of wood than is replaced by the year’s growth of 
the forests within available distance ; and in the case of one- 
fifth the consumption is just balanced by annual growth. The 
future expansion of the Urals iron industry is, therefore, largely 
dependent on the extent to which it may be found possible to 
replace wood fuel with coal found locally. Difficulties of com- 
munication between the iron deposits and the works, and between 
the latter and the markets, have greatly impeded the development 
of the industry. North Russia draws most of the pig iron it re- 
quires from abroad, five-sixths from Great Britain, which also 
supplies it with a large quantity of cast iron, wrought iron, and 
aan The total production of pig iron in Russia in 1881 was 284 
millions of pouds—361b,—in 1892 it had increased to 66 millions 
of pouds, the production of wrought iron in the same year was 
18 and 30 millions of pouds respectively, and the quantity of steel 
turned out was exactly the same as that of wrought iron, both in 
1881 and 1892, 
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ment neasures an inch or more, the charge is ten shillings inch, All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Prices for Displayed Adverti. ts in “‘ ordinary” and “‘ special” positions 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
ity for going to press early with a portion of the edition, 








PUBLISHER'S NOTIOE. 


,* With this week's number is issued as a Supplement a Two-page 
Engraving of a Four-coupled Bogie Express Engine, London and 
South-Western Railway. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested to 


ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tat ENGINEER. 








MEETINGS NEXT WEEK. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 

tions, should be panied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icatii 

T. M. (Dyer’s-buildings. E.C.) — See a letter on this subject in our issue of 
the 15th inst., page 223, ‘ 
. A. H.— Write to the Secretary of the South African Associat/on of Engi- 
neers and Architects, Johannisburg. 

A. R. 8.— Your suggestion is very old. Silk growing has been tried over and 
over again in this country without commercial success. You might as well 
suggest the growth of grapes and manufacture of claret. 

. H. F. (Harrow-road).—(1) The Campania has a displacement of about 

She carries 
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18 000 tons when her bunkers ave full and her stores aboard. 
ewghteen engineers and a chef engineer. (2) We do not possess any infor- 
mation beyond that already published concerning the African Railway. 
INQUIRER. — The strength of cqual-legged angle or T iron acting as a beam és 
approximately 50 per cent. greater than that of a bar of the same height and 
thickness, the horizontal member or leg being at top. For precise values see 
‘* Molesworth's Pocket-book of Engineering Formule,” page 140 of twenty- 
second edition. London: B. and F, N. Spon. i 
C. L. 8.—If you will try the experiment you will find that unless the lowest 
tap at B is submerged the air will find its way in, and the cistern will 


empty; besides the ball-cock at A in the sketch is never air-tight, seldoin 
water-tight. Finally, we happen to know by erperience that the arrange- 
ment whicn you think will not work does work admirably. 


R. W. (Newcastle on-Tyne).— Why not suggest that all advertisements should 
be identical in size and appearance? The trade catalogue is an advertise- 
ment, and competition stimulates those who publish them to list each one up 
above the dead level of monotonous uniformity which you advocate. If you 
were in trade yourself you would probably be the first to recognise the inex- 
pediency of the policy you advocate. 

Fare Lance.—(1) The pressure in a boiler is practically the same in every 
place. The pressure on the bottom is little greater than that on the top by 
the weight of the water. In the case stated by you that would amount to 
about 1 1b. on the square inch. (2) The water is not always pumped in at 


the bottom. It is sometimes puinped into the steam space (3) It would 
be impossible to explain here why water is sent into a boiler by a steam jet. 
(4) This question does not admit of a general answer. The effect of the 


condenser is to reduce the resistance to the motion of the piston by 10/b. or 
12 1b. per square inch. 





CUT NAIL MACHINERY. 
(To the Editor of The Bngineer.) 

S1r,—Will any of your readers give me information respecting improve- 
ments that may have been made in cut nail machinery during the last 
tew years? The makers I know appear to use the same kind of machine 
they used fifteen years ago. I should also like to ask if any improved 
machinery for this purpose was exhibited in the Chicago Exhibition. 

Birmingham, March 16th, Man. FACTURER. 
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Wedn 

.m. Students’ visit to the Locomotive Works of the London and 
South-Western Railway at Nine Elms. 

Tae InstITUTION oF ELECTRICAL ENoInrERS.—Thursday, March 28th, 
Paper: ‘‘On the Employment of the Electric Light for Rail- 
way Purposes,” by W. E. Langdon, Member. 

Tue SouTH SraFFORDSHIRE InsTITUTE OF IRON AND SreeL WoRKs’ 
Manacers.—Saturday, March 80th, at 7 pm. Paper: “On some Sug- 
gested Economies and Improvements in the Manufacture of Bar, Hoop, 
and Sheet Iron, having special reference to the Fuel Used and the Fur- 
naces Employed,” by Ernest W. Harvey, F.C.S , Assoc. R.8.M. 
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THE MAKING OF STEAM. 


THE manufacture of steam was in old times a very 
simple matter. It sufficed to put water into a species of 
closed tank and boil it by means of a fire lighted under 
the tank. Some of the boilers used in Cornwall were 
made of stone with copper fire-boxes let into them. Not 
remarkable when we remember that the largest iron 
plates to be had in Cornwall in 1813 were only 3ft. long 
by lft. wide. The pressure was about that of the atmo- 
sphere. Watt's wagon boiler still preserved the charac- 
teristics of a tank; one square yard of heating surface, 
and one square foot of grate area represented a horse- 
power. The rate of combustion was very moderate ; all 
the temperatures were low, and they remained low for 
many years. The differences between the modern high- 
pressure boilers and those of thirty or forty years ago 
are radical. The difference exists not only in the con- 
struction of the boiler, but in some cases extends to the 
processes carried on inside the boiler, and to that fact, 
very generally overlooked, we wish now to direct the 
attention of our readers. 

Most persons hold that the process of making steam 
consists in causing water to boil. They are right to a 
certain extent. It is indispensable for practical purposes 
that water should be made to boil, but the method and 
manner and place of boiling have all to be considered. 
We put water, so to speak, into the bottom of a boiler, and 
we take steam out of the top of it to drive our engines. 
What goes on inside the boiler may be fairly simple or 
very complex. It must not be taken for granted that 
simplicity is essential to the production of good steam. 
The excellence of steam depends on its dryness. If it is 
free from suspended water it is tolerably certain to be 
quite clean and free from grit or impurity to cut up the 
surface of the cylinder, or the face on which the valve 
slides. Now all steam as produced is wet; it cannot be 
otherwise. It comes from some place below the surface 
of the water, and bursts up through that surface entraining 
water with it. If we blow air up through water it will 
carry spray up to a considerable height. No doubt pre- 
cisely the same action takes place with steam, and the 
water is not carried to the engine simply because the spray 
falls again by its own weight. If it were possible to take 
specimens at various levels in the steam space of a 
marine boiler, it would be found that fora distance of 
a couple of inches above the surface of the water the 
steam was extremely wet, a little higher it would be drier, 
and so on; first because the particles of water are not 
thrown up with sufficient velocity to carry them far when 
the water surface is large, and secondly because the steam 
loses velocity and allows the drops to settle, just in 
the same way that chaff falls when the current 
of air from a winnowing machine loses its velocity. 
Given time and space enough, and steam will drop 
suspended water, and the dropping may be hurried 
by causing the steam to strike against a surface, and in 
other ways well known to those who make separators. 
For ourselves, we believe that all steam as originally 
made is the same, and that it is much too wet for use. 
Whatits subsequent quality will bein the matter of dry- 
ness depends wholly on the treatment it receives. Thus 
a very large steam space may be provided, in which the 
water will fallto the bottom, just as mud is deposited in 
a stagnant pool; or strainers may be used ; or expedients 
for inducing the running together of the mist particles, 
and their consequent deposition. But the main feature 
on which we now wish to insist is that no boiler generates 
dry steam. In all cases the steam is at the outset very 
wet. It is, so to speak, born wet. The circumstance 
that it subsequently prectben dry, bears testimony to the 
truth that no steam as made is fit for use without sub- 
sequent treatment. In the same way, coal gas as first 
made cannot be used. It has to be washed and dried 
and purified in various ways. It is true that all the 
complex apparatus of a gas factory ostentatiously asserts 


steam are few and simple; but the work they do is none 
the less important and indispensable. But if it is once 
conceded that all steam is the same at the outset, it 
matters nothing how wet it is on production. We may 
make it in any way we please, if only we can subsequently 
so treat it that it shall be good and fit for work. Herein 
lies the secret of success in working water-tube boilers. 
It cannot for a moment be doubted that the steam which 
issues from the end of a Thornycroft or Yarrow tube is 
as wet as possible. Indeed, the weight of water 
discharged from the tube each moment is far in 
excess of the weight of steam. That the steam in 
a Thornycroft boiler is subsequently fit for use is 
due very largely to the fact that the water is pro- 
pelled downwards at a high velocity, the steam taking 
almost at once a different direction. Let us, for example, 
have a steam pipe running in a certain direction, and out 
of the side of it, at right angles, let a branch pipe open. 
If now steam is moving at a high speed in the first pipe, 
any water which it contains will be carried by its 
momentum in a straight line past the orifice to the branch 
pipe. The steam can turn suddenly at right angles, but 
the water cannot. The steam plays the part of a hare 
which doubles and escapes the greyhound, who con- 
tinues straight on for some yards. From all this it follows 
that, so far as the subsequent quality of steam is con- 
cerned, it matters nothing whether it is generated in a 
small tube of great length, with a water surface only 
equal to the cross-sectional area of the tube, or in a big 
marire boiler, or in any other way. This leaves the 
hands of the boiler designer free in one direction at all 
events. 

We have next to consider how far the safety of 
the heating surface is dependent on the contact of 
solid water. It is, of course, very commonly assumed 
that if the water be not kept permanently in contact with 
heating surface, the metal will become too hot and will 
give way. No doubt this is quite true with qualifications ; 
but there is every reason to believe that so long asa 
metal surface with fire at one side and steam and water 
at the other side is wetted sufficiently often it will 
not become overheated. No one will assume that a 
Yarrow or Thornycroft tube in a boiler generating 20 lb. 

of steam per hour for every square foot of heating surface 
is kept uniformly in contact with solid water. On the 
contrary, there is in each tube a constant rush of water 
and steam bubbles; but the current suffices to keep the 
tube from being overheated. It is difficult to fancy that 
there is solid water in contact with the fire-box crown or 

the fire-box tube plate of a locomotive running at speed 

with a heavy train and a fierce fire. Although popular 

opinion asserts that there is no safety in boiler engineer- 

ing unless solid water is in contact with the heating 
surface, we believe it to be demonstrably true that no 
necessity exists for the contact of solid water, and that a 
mixture of steam and water may answer every purpose 
in the way of keeping surfaces from becoming overheated, 
always provided that the current is so rapid that it is 
only during very small intervals of time—fractions of a 

second— that the tube is left dry. Thus a chain 

of steam bubbles and plugs of solid water run- 

ning through a tube will keep it cool. But the 

result of checking the flow of the current might be 

disastrous. At present, unfortunately, little or nothing is 

known practically as to the cooling powers of mixtures of 

steam and water—no experiments have ever been carried 

out with the intention of settling how little water will 

suffice. It has been found, of course, in quite another 

way, namely, by direct work at sea, that small long 

tubes, in which the bulk of the water must be small as 

compared with that of the steam, can be worked with 

safety ; but it is not known how little water will suffice. 

An experiment might, however, be easily carried out in 

this direction which would involve little risk and small 

expense. It would involve the partial plugging of a 

Thornycroft or Yarrow tube. The experiment has been 

tried in a somewhat different way and on a somewhat 

small scale; but, so far as we know, no numerical 

results have been forthcoming. 

Bearing these things in mind, we can understand the 

Perkins boiler, which was probably very nearly successful. 

The late Mr. Perkins, its inventor, being twitted with 

the obvious fact that solid water was scarcely to be found 

anywhere in his boiling tubes, replied that he cared 

nothing about solid water so long as his tubes were not 

overheated. No doubt this is right; but of course it 

does not follow that the Perkins boiler would have borne 

forcing. One of the great difficulties met with in 

water-tube boiler engineering lies in the tendency some- 

times manifested to the production of steam in gulps, or 

by fits and starts, the action being like that of a Geyser. 

Solid water lies in a tube in which there is very little 

circulation ; suddenly steam is formed, blows the water 

out of the tube and takes its place, remaining there for 

some little interval of time; then it is expelled and followed 

by a rush of water which is comparatively cool. Then 

the process is repeated, and the tubes are ruined; but the 

ruin is caused, not by the alternation of steam and water, 

but by the slowness of the rate at which the change takes 

place. 

It is clear that the process of making dry steam in the 

water-tube boilers of a torpedo catcher is a very different 

affair from the making of it in the Scotch boiler of a 

cargo boat. No doubt, as we have said, it is just as wet 

when first made in the latter asin the former. To the 

subsequent manipulation, if we may use the word, which 

it undergoes, is due the fact that it answers for driving a 

steamengine. And it is a very encouraging circumstance, 

on the one hand, that steam can be made in safety with- 

out keeping solid water in contact with the heating 

surface; and that, on the other, it is possible so to manipu- 

late the extraordinary mixture of steam and water delivered 

from the tubes that the steam can be effectually separated 

from the water by very simple devices. Mr. Perkins 

always maintained that the need for solid water was a 

species of bogey or fetish—a superstition, in short, to be 
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truth of his theories seems to be coming out; but it must 
be carefully borne in mind that ‘false water” can only 
secure the same purpose as solid water in a boiler when 
the circulation is excellent, and to this end care must be 
taken that such a result may not be brought about as 
that to which a speaker at a meeting of the Institution 
of Naval Architects once referred. An experiment was 
made, he said, with a certain water-tube boiler. It 
worked very well indeed until it was forced, then all the 
water was found in what ought to have been the steam 
space, while the lower portion of the boiler next the 
fire contained nothing but steam. 


TRAMWAYS ON MOUNTAIN ROADS. 


We observe in a colonial journal mention of a problem 
which we believe will be somewhat difficult of solution. 
It is not only within the United Kingdom that the need of 
some system for railway feeding is just now engaging 
attention. In India, as we know, this is one of the most 
prominent features of the day. The conditions existing in 
that empire differ greatly from those that have to be 
dealt with in this country. Similarly those that prevail in 
many of our most important Colonies differ from those 
of India; and itis these that are now occupying consider- 
able space in their local journals. It is not necessary that 
we should specify any particular one of these Colonies. 
In all of them wherein planting operations are exten- 
sively carried on by Europeans the needs and conditions 
are the same, or sufficiently nearly so to make their 
requirements as to feeding lines closely identical. In all 
of them, as the rule, the natural conditions are pretty 
much the same. Their coast lines have been mainly 
formed by the detritus brought down from the hills by 
streams having their sources among the latter. This has 
formed a fringe of flat land, varying from thirty to forty 
miles in width, between the seaboard and the foot of the 
mountains upon which alone Europeans can reside and 
pursue their planting industries. It follows that to 
reach the centres of traflic collection the railway lines 
from the coast have to be carried through very rugged 
country to high elevations. The features of the hills, 
therefore, dominate the selection of route. This 
cannot be varied so as to come into touch with all 
the estates the railway is required to serve. Owing 
to this it is generally the case that stations have to 
be located at considerable distances from the points of 
production. The produce of estates has, in consequence, 
to becarted, often for many miles, over roads of steep 
gradient to reach the railways. Heavy charges are from 
this cause imposed upon the planters, while during the 
crop season the supply of carts is far below the amount 
required. 

It is for the foregoing reasons that the question to 
which we have referred is now occupying the attention 
of our planting colonists. They ask if it would not be 
possible to devise means whereby the cost and risk of this 
intermediate transport might be materially lessened. As 
we have written, this demand creates a problem not easy 
to be solved off-hand. Most of the roads that have to be 
traversed abound in very severe gradients and wind with 
sharp curves around the spurs of the mountains. How, it 
is asked, can some system of light railways or tramways 
be laid along such roads? Manifestly, considering how 
widely the estates are spread, it can only be a cheap 
system that will meet the requirements of planters. How 
can this be made consonant with the conditions we have 
named ? So far as we are aware, tramway lines or rail- 
ways of a light and cheap class have never yet been 
attempted under similar conditions. We are without 
data, therefore, upon which to start with. Given gradients 
rising, we may assume from what is known to us, to 1 in 
10 or 12, coincidently with curves of but a very few yards 
radius, the difficulties that mustattendany attempt toutilise 
roads of such a description for any kind of rail haulage 
as yet experimented with must be various and great. 
We can by no means admit, however, that they will be 
deemed to be unconquerable. At first sight some kind of 
rack railway would seem to be demanded if steam is to be 
adopted as the motive power. But this description of 
line is exceedingly costly, and requires a constant stream 
of traffic to make it pay. Except for occasional stretches 
of relatively straight roads it would seem to be outside of 
consideration. Animal draught, which would the most 
readily lend itself to the peculiarities of formation, could 
scarcely meet the case, for it is the scarcity of draught 
animals that forms one of the grounds for the demand 
that has now arisen on the ingenuity of engineers. 
The cable principle would be ill-adapted to the winding 
character of these hillroads. The solution of the problem 
will probably be found in some application of electric 
power. In all mountainous regions water power for 
generating this is almost always close at hand. The first 
cost of the electric power would for this reason be the 
minimum as compared with that of any other description 
of haulage power that can be considered in connection 
with the problem that has to obtain solution. Further, 
by its employment any amount of power necessary to 
overcome the excessively steep gradients constantly to be 
met with could be secured, and the expenditure of 
electricity for the varying demand for this would only 
last so long as that demand was made. The trains would 
of course be light, the speed may be relatively slow, 
while the narrow gauge that could alone be laid along the 
mountain roads as at present constructed would lend 
itself to overcoming the excessively sharp curves that 
would have to be dealt with. 

But we must not pretend to attempt more in the way 
of suggestion as to how the case put before us may best 
be met. As we have said, the demand is of a wholly 
novel character, and may have to be met by devices 
equally novel, and as yet untried. For this is not a case 
in any degree similar to those mountain ascents by 
railway that have before this been successfully overcome. 
The necessities of the planters, and the restrictions im- 
posed by these, make it, indeed, one sui generis. It 


seems to us that it can best be dealt with in the initiative 
by some of the colonial Governments that are interested 


offering a premium for the most likely design for some 
selected route. The first essay should be regarded as 
strictly experimental only. Should failure attend it, this 
would at least have served to furnish data on which to 
base a further trial; and, as we conceive, the experiment 
would be well worth what it might cost, for we can 
readily estimate the advantages that a successful result 
would secure. Lines of the character we have described 
would probably be readily subscribed for by the owners 
of groups of estates not within easy approach to stations 
on the main lines of railway. They could furnish per- 
fectly accurate estimates of the traffic that they could 
place on such feeding-lines, and they would therefore 
know with certainty beforehand the amount of outlay 
that might be justifiably made upon them. Already, as 
we are aware, contractors in this country are being 
approached upon this subject, and we think the attention 
of inquirers generally may usefully be directed to this 
new field for the exercise of their ingenuity. 


464 
vor 





BRITISH MINES IN 1894. 

HER Masesty’s Inspectors of Mines, in their reports con- 
cerning the mining industry of the United Kingdom in 1894, 
present some noteworthy statistics. A summary of the tables 
supplied by the Home Office, from the figures furnished to 
them, show the number of persons employed, the quantity of 
mineral raised, the fatal accidents and deaths, the hours of 
shifts during which the accidents happened, the death-rates 
from accidents in each inspection district. During the year 
the total number of persons employed in British mines was 
739,097. O£ these 705,240 worked at the 3419 mines under 
the Coal Mines Act, and 33,857 at the 740 mines under the 
Metalliferous Mines Act. These figures show an increase of 
22,232 persons in coal mines, and a decrease of 1802 persons 
in the metalliferous mines. Of the 705,240 persons in the 
coal and kindred mines 569,678, or about 80 per cent., worked 
below ground. Surface workers numbered 135,562, of whom 
4583, or about 3 per cent., were females. In metalliferous 
mines 20,011 persons, or about 60 per cent., worked below 
ground, and of the 13,846 on the surface 1092, or about 8 per 
cent., were females. The amountof coal raised during the 
year was 188,277,525 tons, exceeding by 2,798,399 tons the 
highest output hitherto recorded, which was in 1891. The 
total output of all minerals was 199,451,018 tons, of which 
6,814,546 tons was of ironstone, 2,164,863 of fireclay, 
1,986,385 of oil-shale, and 207,699 sundry materials. Under 
the Coal Mines Act there were 813 separate fatal accidents, 
resulting in 1127 deaths, showing, on comparison with 1893, 
an increase of four in the number of accidents and sixty- 
seven in the number of deaths. In metalliferous mines the 
number of separate fatal accidents was the same as in 1893, 
but there was a decrease of nineteen in the number of deaths. 
The death-rate of the underground workers under the Coal 
Mines Act was 1782 per 1000 persons employed below 
ground, and that of the surface workers °826 per 1000 em- 
ployed above ground. The corresponding figures for 1893 
were 1:709 and ‘900 respectively. The death rate of the 
underground workers in metalliferous mines was 1:999 per 
1000 persons, which was higher than in the coal mines, while 
that of the surface workers *433 per 1000, being much lower 
than in the coal workings. 


BERTHON’S COLLAPSIBLE BOATS, 

Tue Rey. E. L. Berthon read a paper on the use of his 
boats at the United Service Institution on Wednesday, March 
20th. We defer the full report of this and the discussion to 
next week, but may here observe that the principal matters 
dealt with were the —- of the Berthon boat to form 
pontoon bridges, and as to means of transporting cavalry 
across rivers. It appears that Germany has taken up the 
Berthon boat and used it with great success as a means of 
enabling cavalry to cross rivers in the following way :— As 
many horses as can bedrawn up on each side of the boat are 
led into the water, their riders taking their kits and saddles 
in the boat and holding the horses on each side by the reins. 
The horses then swim on each side of the boat, which, in fact, 
is propelled by them across the river. The boat is brought 
back by rowing, and the operation repeated. The Duke of 
Connaught took the matter up, and our Inspector-General of 
Cavalry who had also heard the matter spoken of by German 
cavalry, interested himself warmly in the question, and one 
of the boats has been tried during the year by our Horse 
Guards. The question of whether a boat carried on a very 
light wheel carriage could always follow where required, or 
whether a specially light boat should be carried on a horse’s 
back, was discussed. The regular pontoon equipment came 
under notice also, but the principal feature was the cavalry 
question. 
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Petroleum: Its History, Origin, Occurrence, Production, 
Physical and Chemical Constitution, Technology, Exami- 
nation and Uses, together with the Occurrence and Uses of 
Natural Gas. Edited chiefly from the German of Prof. 
Hans Hoefer and Dr. Alexander Veith. By Wicwiam T. 
Brannt. Philadelphia: Henry Carey Baird and Co. 
London : Sampson Low, Marston, and Co., Limited. 1895. 

THE author in his preface states that his aim has been 

“to bring together in one comprehensive volume the 

many researches upon petroleum scattered through many 

publications,” and that this has been a “ laborious task ” 
will readily be admitted by those who are acquainted with 
the complex and varied problems connected with this sub- 
stance. It would be difficult for one mind to grasp tho- 
roughly all the branches of the subject involving the conside- 
ration of the geologist, the chemist, and the miner, but the 
compilation before us gives a fairly complete record of the 
information available at the present time. The first 
chapter is devoted to the history of petroleum, and con- 
tains much interesting matter, but nothing new, except, 
perhaps, that we are told that the word naphtha is derived 
from naphtor or naphtoj, the designation given by the 

Jews to the pitch holes of the fire worshippers, a deriva- 

tion subsequently—page 38—attributed more correctly 

to the Prussian word nafata, to exude. We are also 
surprised to see it stated that the petroleum industry in 

Galicia, Austria, has prospered “in the absence of any 

kind of Protection tariff,’ whereas the import duty in 





Austro-Hungary is 2s. on crude, and 20s. on refined oil 








—— 


per 100 kilos. The chapter on the ‘‘ Chemical Con. 
stitution of Petroleum” is very complete, and the 
complex compositions of crude oil closely set forth, 
The author has no doubt that paraffin exists in crude oil, 
and is nota result of destructive distillation, and in 
support of this he cites the fact that paraffin is “ found 
fossil,” more especially at Boyston, in Galicia, and known 
as ozokorite. The calorific value of various kinds of 
petroleum is given in a table by Dr. Gintla, in French 
calories, from Prof. Hoefer’s book, but not in the form 
which is required by engineers. Natural gas, we are 
told, has an evaporative power of 20°31 kilos. of water for 
one kilo. of fuel, as compared with 9 kilos. for best Pitts. 
burgh coal, so that the calorific value of natural gas igs 
2-26 greater than that of coal. The geology of petroleum 
is almost entirely from Professor Rous Hoefer’s book, 
including the illustrations. The occurrence of brine 
with petroleum is not considered material either 
as to the genesis of petroleum or as a guide in 
the search for oil. After alluding to the localities 
where brine and oil are found, the author says:— 
‘‘Hence, since the original sources of brine and 
oil are frequently completely separated one from the 
other, it is plain that these fluids cannot be brought into 
close genetic relation.” Several theories as to the origin 
of petroleum have been founded on the presence of salt 
in association with oil; but the author, after discussing 
all the various theories—and they are numerous—arrives 
at the conclusion that petroleum is of animal origin, 
which is the theory more generally accepted by scientific 
men of the present day. In the chapter on ‘ Boring— 
Conveyance—Transportation,” the most interesting matter 
is that referring to tank steamers and pipe lines. In 
1892 there were fifty-nine tank steamers engaged in 
carrying petroleum from the United States, with an 
average tonnage of about 3000 tons, and mostly under 
the British flag. In addition to these there were six 
sailing vessels carrying oil in bulk. The number of tank 
steamers engaged in the Russian trade is given as twenty. 
six, with a total capacity of 175,000,000 gallons. The 
account of the pipe lines in the United States, with a 
description of the pumping machinery, will be read with 
interest. There were 25,000 miles of pipe line trans- 
orting Pennsylvanian oil in 1891, the longest trunk line 
eing that from Oban to New York, which is 762 miles 
with a 6in. pipe. The different processes for the manu- 
facture of various products from the crude oil are 
minutely described and illustrated with numerous 
diagrams. The production of the varied kinds of oils 
used by consumers is based on fractional distillation, and, 
the factories are generally known as refineries, although 
the process of refining is only part of the operation. In the 
United States the process of treating the crude oil is 
usually carried through to a certain stage in one factory, 
and the final treatment carried on in other establish. 
ments where special products are prepared. The operation 
of fractional distillation to produce the volatile, the 
illuminating, the lubricating, and other grades of oil may 
appear at first sight a simple one, but in practice the 
manipulation of the crude oil from first to last is a com- 
plicated work, and requires great care and ingenuity. 
The process in use varies considerably according to the 
nature of the crude oil to be treated and the sort of 
products to be extracted. For instance, Pennsylvania 
oil contains up to 65 per cent. of illuminating oil, whereas 
Russian never exceeds 35 per cent.; and it is remark- 
able that American crude oil treated on a large scale 
in a modern factory yields up to 80 per cent. of 
kerosene. This does not refer to what is termed 
“artificial” oil, also known as “ falsificate,’’ that is, 
an oil once distilled, which is coloured and made 
heavier by the additition of residuum or crude oil, for the 
purpose of importing it as crude into countries where a 
lower duty is levied on crude than on refined. The 
methods of testing oils are fully entered into, and the 
chemist will find every apparatus used in this laboratory 
carefully described and illustrated with diagrams and 
tables. The tests for ascertaining the value and purity of 
lubricating oils will be found specially interesting to the 
engineer, and he will find that not only the viscosity of 
the oil, but also the frictional resistance can be accurately 
determined by means of the apparatus in use. In the 
chapters on the uses of petroleum we find the 
description of an apparatus for the <a of 
volatile oils to lighting which is greatly used in 
the United States, and consists in forcing a current 
of air over the oil, and this becomes saturated so as 
to burn like gas. An interesting description is also 
given of the manufacture of aniline and alizonine from 
the Russian residuum. The various motors are referred 
to, and the manner of using residuum as fuel in steamers 
and locomotives. The application of natural gas to 
puddling and other metallurgical operations is described, 
as well as the production of oil gas by the Pintsch and 
other systems, but no mention is made of the enrichment 
of motor gas, now so generally adopted. Several useful 
tables are given in the appendix, among others, the 
world’s production of petroleum, which the author states 
is given for the first time. This is an error, for a similar 
table appeared in Professor Hoefer’s book, published in 
1888—-page 157. The book is a useful compilation, and 
will be valuable to many interested in petroleum. 


Photographic Lenses. By Joun A. Hopars. Perey Lund 
and Co., Memorial Hall, Ludgate Circus, London. 1895 


Tuts is a practical elementary guide to the choice and 
use of photographic lenses, adapted to purposes of 
beginners, and is full of sound and trustworthy informa- 
tion; it displays no bias in the direction of any particular 
home or foreign trade interest, and in relation to the 
more celebrated lenses in the market sets forth fairly the 
classes of work they are best and worst adapted to 
perform. 

Whilst thus speaking well of the little book as a whole, 
if may be said that perhaps it does not lay enough 





emphasis upon the general value in landscape photo- 
graphy of single lenses for nearly all but short focus 
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work. Much architectural outdoor work may be done 
with them, when they are not of such short focus as to 
produce perce tibly curved architectural lines near the 
edges of the plate, and, as Mr. Hodges says, they are 
theoretically superior to any doublet, on account of the 
lesser number of reflecting surfaces. They also have the 
advantage of the stop being in front. He says that 
practically it might be difficult to prove their superiority 
‘by a comparison of results,” but the pee! is 
known to be there, and nobody expects it to be so great 
as to be visible in all negatives developed, which is but a 
crude method of scientific testing. A good landscape lens 
will work well at f/11, although it is better practically 
to use f/16, and in these days of abnormally rapid plates 
that is quite large enough aperture for most outdoor 
work. The value of the doublet type of lenses comes in 
where excessive rapidity is required, and when the focal 
length must be so short that single combinations give 
curved architectural lines. The actual makers of lenses 
in this country are so few, that it is noticeable that Mr. 
Hodges says nothing about Messrs. Wray and Sons; their 
well-mounted “casket ”’ single lenses are useful in land- 
scape photography to the photographers to whom the 
book is addressed. He mentions casket lenses, it is true. 

A subject which might be dealt with in a future edition 
is the flooding of the camera with light by lenses of long 
focus, which will cover a plate of much larger size than 
the one employed. This diffused light in the camera 
tends to fog the plate, and as the light from the sky falls 
upon the bottom of the inside of the camera bellows at a 
grazing angle, much of it reflected goes to the production 
of thin skies in the negative, especially in these modern 
days when bellows lined with black velvet are rare. 
Instructions should be given how to keep as much as 
possible of this waste light out of the camera in the first 
instance, and afterwards how to prevent as much as 
possible of that which gets in from reaching the sensitive 
plate. A few pages devoted to pinhole photography and 
to the home manufacture of objectives out of meniscus 
spectacle lenses with a stop in front, and mounted in pill 
boxes, would also be useful in a future edition to those 
readers on economy bent. 

On page 94 is a view of an interior, which, in conse- 
quence of the kind of lens used, has, so says Mr. Hodges, 
little pictorial merit. If the companion picture on 
page 95, taken with another lens, is supposed to be a 
pictorial work of art, Mr. Hodges has suffered, as others 
have sometimes done, at the hands of the process worker 
or of the printing machine man. 

An exceedingly useful part of the book is that about 
the purchase of cheap foreign or other lenses of variable 
quality, also about the purchase of second-hand lenses, 
reputedly by good makers. Mr. Hodges has also pub- 
lished the fact, not perhaps much popularly known, 
that the old-fashioned Dallmeyer triplets are still in 
demand for special work, when they can be obtained, by 
experienced photographers. The book as a whole seems 
to meet a public want simply and clearly among 
beginners in photography, and to have come to stay. 


Theoretical Mechanics, Solids. By ARTHUR THORNTON, M.A., 
rag Re London: Longmans, Green, and Co. 1894, 
4s, 6d. 

Tuts book contains nothing of interest to the engineer, 

unless he wishes to raise a smile at the unpractical nature 

of the diagrams and illustrations. It is another addition 
to the long series of text-books on ‘ Elementary 

Mechanics,” all exactly similar, and prepared with the 

avowed purpose of pushing our callow youth through 

various stages of the Science and Art Department Exami- 
nations. As the author seems to have adopted a somewhat 
condescending tone to engineers on page 283, we may as 
well tell him that the engineer’s method of reckoning work 
and force invariably in gravitation units is the only 
method susceptible of precise measurement ; and that his 
poundals and foot-poundals are mere lazy devices for 
avoiding the trouble of writing g. He has garbled the 
Act of Parliament on page 5; and his measurement of 
weight in poundals on page 804 would get him into trouble 
if he tried it on in a commercial transaction. When the 
equation P = m f is employed with the gravitation 
unit of force, the unit of mass is g pounds; so that here 
mass and its symbol m are introduced merely because 


w 


schoolmasters are too lazy to write — . James Thom- 
g 


son’s name poundal for the unit of force when m is 
measured in pounds represents a last struggle for the use 
of our insular British units in scientific measurement ; it 
is only in electricity that absolute units are employed, 
and then always in the metric system. The young 
student should be taught the use of gravitation units 
invariably with British units, and the absolute system of 
measurement should be reserved for the metric system 
and C.G.S. units, the dyne, erg, &c. The unpractical 
mind of the author is revealed on page 195, in the dis- 
cussion of the oar; on page 200, in the figure of the 
balance; on page 259, in the omission of all mention of 
the friction circle; on page 339, in the pile-driving 
example; on page 348, in the statements concerning the 
angle of projection for maximum range with artillery; on 
page 387, concerning recoil; and elsewhere. However, 
the work shows great care and industry in following the 
requirements of our elementary examinations, for which 
humble purpose it is doubtless very suitable. 


By Cuartes Smitu, M.A., Master of 
London: Macmillan and Co., 


Geometrical Conics, 
Sidney Sussex College. 
1894. 6s. 

Tuis is a mathematical subject which is cultivated exclu- 

sively in this country. Abroad, the schoolboy is intro- 

duced immediately to the applications of algebra to 
geometry, and also to the differential calculus, so that his 
analytical development is not arrested, and his mathe- 
matical equipment is correspondingly enlarged. But with 
us—in this country—the influence of Newton’s disciples 





is sufficiently strong as to keep our young students wasting 
their time over this geometrical sequel to Euclid on the 


plea, forsooth, that if a boy does not learn the demonstra-. 


tions of the principal properties of the conic sections in 
the severe school of Euclid and Newton, he will never 
return to them after becoming accustomed to the ana- 
lytical methods of Descartes. This retrograde school of 
mathematicians has, however, received a severe check in 
recent years, consequent on the discovery—in a search 
among his forgotten papers — that Newton himself 
employed the analytical method in the discovery of his 
theorems, and subsequently recast the demonstrations in 
the style of pure Greek geometry. Well might Laplace 
say that Newton’s demonstrations are insincere. 

The Geometry of Conics, by Dr. C. Taylor, Master of 
St. John’s College, Cambridge, is to be considered the 
final word on the subject. His fellow-Master, Mr. Smith, 
has produced an abridged version, suitable for schoolboys, 
embodying most of the elegant refinements introduced 
or resuscitated by Dr. Taylor; to mention an instance, 
the excentric circle of Boscovitch, so fertile in demon- 
strating the chief elementary properties. 

Mr. Smith’s diagrams are well drawn, and his order in 
the demonstrations seems likely to be finally adopted ; 
but while every treatise on this subject (and they swarm 
at the hands principally of the clergy) adopts a different 
logical sauatane, Euclid will never be abandoned as a 
text-book of geometry in this country, for fear that ele- 
mentary geometry should fall into a similar chaotic state. 

A profuse collection of deductions and exercises is 
incorporated in the book; insomuch that, although pro- 
testing against its use in the elementary instruction of 
youth, we can confidently recommend the subject as the 
solace of leisure time in old age, when chess and billiards 
begin to lose their charm. 





Integral Calculus for Beginners. By JosepH Epwarps, M.A. 
Macmillan and Co. Price 4s. 6d. 1895. 

WE know of several good text-books on this subject, 
but have no hesitation in saying that the one before us 
fully justifies its publication. The book itself is handy, 
well printed, and cheap, the contents are in every respect 
unexceptionable, and for students approaching the sub- 
ject for the first time we can heartily recommend it. We 
find integration treated, at the commencement, as a 
process of summation; and there should be no excuse 
for the sign of integration being a meaningless symbol to 
any student who has read the first chapter. The more 
usual method of regarding integration as a reversed 
differentiation is afterwards resorted to. The various 
classes of integrals met with are fully and concisely 
discussed in their general cases, and numerous well- 
chosen examples, culled from examination papers and 
other sources, serve to fix the methods to be adopted in 
the reader’s memory. An exception has been made in 
the solution of integrals of the form, 

(x) 

X JY dz. 
where X and Y are both quadratics; the general case of 
this integral not being discussed. We regret the omission, 
as the student having once mastered the general case 
would never forget the method, a result not easily 
brought about by the help of examples alone. Greenhill, 
who first enunciated this method, has included it in his 
“ Differential and Integral Calculus,” to which the 
student is referred. Rectification, quadrature, the calcu- 
lation of the volumes and surfaces of solids of revolutions, 
and the general method to be adopted in order to find 
the position of a centroid, or the value of a moment of 
inertia, are all included. 

The latter part of the book is devoted to the study of 
elementary differential equations, a knowledge of which 
is required in statics, dynamics, and in certain electrical 
and other physical problems; and, as the author justly 
says, it is ‘undesirable that the path of a student in 
applied mechanics should be blocked by a want of 
acquaintance with the methods of solving elementary 
differential equations,” they are best considered here. 
Finally, we may say that the book, as a whole, is very 
free from errors and misprints. A diligent search has, 
however, revealed one or two, which the author will 
doubtless correct in a subsequent edition. On page 97, 
dis omitted under the signs of integration of sin 1° @ and 
sin 9 @; andon page 149, line five from bottom, “‘ evolute ” 
should read ‘ involute.” 


An Elementary Treatise on Theoretical Mechanics, Part IIT. : 
Kinetics. By ALEXANDER ZiIweEt, Assistant Professor of 
Mathematics in the University of Michigan. New York: 
Macmillan and Co. 1894. 8s. 6d. net. 

THE first two parts of this excellent treatise have already 
been noticed in these columns. There is nothing to 
show whether this Part III. on Kinetics is the conclusion 
of the work, but it follows the same high excellence of 
its predecessors. The author is a careful student of all 
the best continental works on his subject; and the 
copious references at the end of the chapters is a very 
valuable addition to the interest. The treatment followed 
is analytical, and in accordance with the most modern 
developments and methods, including the use of Lagrange 
equations of motion, and of Hamilton’s generalised co- 
ordinates ; but we miss some well-chosen, simple appli- 
cations such as are required for the clear comprehension 
of the principles. The author’s treatment of his subject 
is so agreeable that we are tempted to ask for more, and 
to express a hope that we shall see more sequels to 
follow the three parts of his Theoretical Mechanics 
already in our hands. 


The Marches of Wales. Notes and Impressions on the Welsh 
Borders, from the Severn Sea to the Sands o’ Dee. By 
CuarLes G. Harper. London: Chapman and Hall. 1894. 

Tus is an interesting account of the impressions of a 

pedestrian tour throughout a previously-mapped route 

dictated by a knowledge of the | co of the Marches of 





Wales. It is only as general readers that engineers will 
turn to Mr. Harper’s book, unless it be those of the 
Principality, or perhaps those who, through one cause or 
another, have interests in the districts traversed, or feei 
interest in the history that surrounds the numerous 
castles and other buildings, many of which receive some 
illustration. The Severn Tunnel is, however, a subject 
in common; and, starting from the Severn end of the 
route traversed, the author passed through this great 
work, at which he marvelled, and visited the pumping- 
station, at which he marvelled more, and gives an inter- 
esting description, mentioning the fact that about 
30,000,000 of gallons of water per day pass through the 
pumps, and yet not a drop of water is to be seen any- 
where, these 30,000,000 gallons—less than half the capa- 
city of the pumps—being sent from the tunnel to the 
river. The book is very fully illustrated by the author, 
and the historic is relieved by many chatty wayside bits 
of narrative. 


The Engineer’s Year Book of Formulw, Rules, Data, Tables, 
and Memoranda in Civil. Marine and Mine Engineering. 
By H. R. Kemps, Assoc. M. Inst. C.E.,M.I.E.E. London: 
Crosby Lockwood and Co. 1895. 

WE regret that we are unable to say anything more 
favourable of this book than we could of its first edition. 
It touches upon too many fields without being able to 
cover any of them, and the author does not show any 
grasp of the requirements of an engineer, or of the heat 
or thermodynamic memoranda an engineer requires. 
There is no part of the book which is thorough, unless it 
be the elementary geometry and mensuration and mathe- 
matical tables, and the electrical part. It is aremarkable 
collection of bits of information, but it needs system and 
editing. The faults we found last year, with one excep- 
tion, remain. 





BOOKS RECEIVED. 


Developers: Their Use and Abuse. Richard Penlake. 
net. London and Bradford: Percy Lund and Co, 1895, 

Vevers’ Photographic Primers (No. 5) Development and Developers, 
By Dr. Thomas Thresh. Price 2d. Leeds: C, C. Vevers, London: 
Dawbarn and Ward, Ld. 

Machine Construction and Drawing. K 
Science and Art Department. (Subject II.) Elementary. By Henry 
Adamz. Price 23. 6d. London: Chapman and Hall, Ld. 1894,— 
The examples in this easy road to the machine construction and 
drawing examinations of the Science and Art Department are 
well chosen, and a youth learning from them will at the same time 
learn something of practical proportions. 

Scientific and Technical Papers of Werner von Siemens, Trans- 
lated from the second German edition. Vol. ii. Technical 
papers. With illustrations. Price 143. London: John Murray, 
1895.—We called attention to this valuable collection of the 
papers of Werner von Siemens in our impression of December 8th, 
1893, on the occasion of the publication of the first volume. The 
present volume of nearly 600 pages is quite up to the level of its 
predecessors in point of interest, and it has, we are glad to see, 
an index to both volumes, for which we took leave to ask in our 
previous notice, 

Proceedings of the International Conference on Atrial Navigation. 
Held in Chicago August Ist, 2nd, 3rd, and 4th, 1893. New 
York: The American Engineer and Railroad Journal. London 
agents: Sampson Low, Marston and Co., Limited. 1894.—It is 
thought that some strides have been made in recent years towards 
the practical realisation of the subject discussed by this con- 
ference, but only a few people believe it. Some of a large number 
of papers containing this volume will, however, interest the many 
students of flight problems. It adds very materially to its previous 
existing literature, and may be said to form a useful adjunct to 
the handsome volume of experiments made by Mr. 8. P. Langley, 
and published about three years ago by the Smithsonian Institution, 
of which Mr. Langley is the secretary. It will also afford informa- 
tion usefully supplementing the book by Mr. Chanute, which we 
noted a short time ago, 


Price 64, 


to Examinations of 








TENDERS. 


UPPER STOUR VALLEY MAIN SEWERAGE.—HIGH LEVEL 
MAIN OUTFALL AND SUBSIDIARY SEWERS. 
THE following is a list of the tenders sent in under contract No, 5 
of the above scheme, of which Mr. E. B, Marten, M.I.C.E., and 
W. Fiddian, F.S.I., are the joint engineers :— 


£2 844 
Jones and Fitzmaurice, Birmingha' -- 80,624 0 0 
J.and T. Binns, Horwich .. .. .. .. 28,506 18 11 
Curral and Lewis, Birmingham .. .. 27,8389 16 2 
H Holloway, Wolverhampton .. .. 24,458 19 6 
J. Guest and Sons, Brettell-lane.. .. 23,516 0 0 
Jacob Biggs, Birmingham .. .. 21,881 0 0 
George Law, Kidderminster .. 21,499 0 0 
Henry Hill, Maidenhead... .. .. .. 21,176 11 0 
Thomas Vale, ee ae de «e Se 20,793 0 0 
George Bell, Totten ee ee 19,150 0 0 
Herbert Weldon, Birmingham .. 18,755 7 9 
R. C. Brebuer, Edinburgh .. .. « 17,418 0 0 
John Mackay, Smethwick (accepted).. 16,827 11 6 








TRADE AND BUSINESS ANNOUNCEMENTS.—It is announced that 
the Meldrum Furnace Agency in Brussels has been transferred 
from Messrs. F, A. Noel and Co, to Messrs. Peterson and Co, of 
32, Avenue de la Couronne, Brussels,—At a board meeting of the 
Patent Nut and Bolt Company, Limited, held at the London Works, 
Smethwick, on Wednesday last, the 20th inst., Mr. Arthur Keen 
was unanimously elected chairman of the company in place of the 
late Sir Joseph D, Weston, M.P. 


Roya InstituTION. — The following are the lecture arrange- 
ments after Easter :—Professor George Forbes, three lectures on 
‘* Alternating and Interrupted Electric Currents ;” Professor E. 
Ray Lankester, four lectures on ‘‘Thirty Years’ Progress in 
Biological Science ;’ Professor Dewar, four lectures on the 
‘* Liquefaction of Gases ;” Dr. William Huggins, three lectures on 
the ‘‘ Instruments and Methods of S pic Astronomy ”— 
the Tyndall Lectures; Mr. Arnold Dolmetsch, three lectures on 
“ Music and Musical Instruments of the 16th, 17th, and 18th 
Centuries,” (1) English ; (2) French ; (3) Italian—with illustrations 
upon original instruments ; Mr. Seymour Lucas, two lectures on 
‘* Picture Making;” Professor Edward Dowden, two lectures on 
‘* Elizabethan Literature: (1) the Pastoral, (2) the Masque.” The 
Friday evening meetings will be resumed on April 26th, when a 
discourse will be given by Dr, John Hopkinson, on ‘‘ The Effects 
of Electric Currents in Iron on its Magnetisation.” Succeeding 
discourses will probably be given by the Earl of Rosse, Veterinary 
Captain Frederick Smith, the Hon, G. N. ;Curzon, M.P., Pro- 
fessor Walter Raleigh, Mr. J. Viriamu Jones, Professor Alfred 
Cornu, and other gentlemen, 
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ELECTRICAL TRAMWAY WITH UNDERGROUND CONDUCTOR 
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ELECTRICAL TRAMWAY WITH UNDERGROUND | 


CONDUCTOR.—LYONS EXHIBITION. 


EXcEPT in America, where considerations of public utility 
override objections and overcome obstacles which frequently 


arrest for years the development of similar undertakings in | 


England, the electric tramway has not advanced at the rate 
that might have been reasonably anticipated. It is not that 
we were behind other countries in the solution or the 
recognition of the great problem of practically applying 
electricity as a motive power, for our early lines have always 
done well. 

It is not the engineering but the commercial element 
in enterprises of this character which has failed to come up 
to expectations, and it is more than probable that no great 


improvement in this direction can take place until some | 


alterations are made in the laws and regulations governing 
this description of transit. It may be accepted that the 
aérial or trolly system of tramway locomotion will never 
answer for the streets of our great cities, so that as far as 
they are concerned, we must have recourse to either accumu- 
lators or underground conductors. Secondary batteries are 
very heavy, and frequently amount to as much as 25 per 
cent. of the total transported load. In order to obviate these 


Fig 5. 
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defects, and also further improve tramway traction, MM. | 
Claret and Vuilleumier exhibited at the recently closed | 
exhibition of Lyons a tramway with underground con- | 
ductors, which presents some novel and interesting features. | 
For the cuts and descriptive portion of our article we | 
are indebted to our contemporary, Le Genie Civil. The con- 
ductors of the tramway at Blackpool have split copper tubing | 
for conductors in a conduit. On the line at Budapest 
the conduit is not located in the centre of the track, but with 
its slot directly under one of the wheels. Again, in another 
system the conduit is closed, and the conductor consists of a 
strip of iron, which makes contact with insulated sections of 
rails, fixed midway transversely by means of an electro- 
magnet attached to the car, practically the same principle as 
that introduced by Mr. Lineff in the small line at Hammer- 
smith. In the tramway of MM. Claret-Vuilleumier the 
underground conduit is completely dispensed with. In the 
centre of the track are fixed pieces of rail turned upside down, 
and encastrés in blocks or sets of bitumenised w vement, 
As the car passes along the current is supplied to these 
pieces of rail by the agency of automatic distributors placed 
at intervals along the line. Underneath the car are the 
collectors, while the return current is taken by the ordinary 
rails. The distributor is so arranged that the current can 
only pass through those lengths of the rails in contact with 
the lower part of the car. Thus, there is no danger accru- 
ing to outsiders in the event of the passage of currents of 
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high tension. The site of the electric tramway at the 
Exhibition at Lyon occupies a portion of the quays along 
the river Rhone for a distance of two miles. The line starts 


| from the bridge of Lafayette, in the centre of the town, with 


a double track, and is in regular daily working order. 
Permanent way.—In Fig. 1 is represented a general plan 


composed of rails and guard rails, 33ft. in length, and weigh- 


| ing 60 Ib. peryard run, keyed into chairs placed about 3ft. apart, 


Fig 4. 












































which are bolted down to cross sleepers of oak, bedded in the 
roadway to a depth of 1ft. In the middle of the track— 
Figs. 1 and 2—are laid the current collectors or contacts 
formed by the separated inverted lengths of rails spaced 10ft. 
apart, 9ft. long, with the upper surface level with that of the 
ground. Fig. 2 isa section through 3-4 in Fig. 1, and shows 
the central individual length of rail, and Fig. 28 is a section 
along the line 1-2 in the same figure, passing through one of 
the intervals between the rail lengths, and is therefore a 
section of the ordinarily constructed line. The central 
lengths of rails are isolated from one another, and also from 
the ordinary. rails, by longitudinal continuous rows of brick 
setts, laid in bitumen, and 8#in. in width. Below the sleepers 
of the permanent way is laid a wooden box of pitch pine, 

















3hin. by 34in. and jin. in thickness, well satured with oil 


and tar in the inside. In it are carried the insulated 
wire feeders, making contact with the automatic 
distributors. 


Cars.—There are twelve cars used for working this short 
experimental line, each of a length of 25ft., a width of 7ft., 


| of the permanent way, which is of the Marsillon type, and is and a weight of nearly nine tons, including passengers. Each 


car is worked by a Thury electro-motor of 20-horse power, 
which is capable of propelling it at a maximum speed of 
nineteen miles an hour. The electro-motor is marked D 
in Fig. 3, which represents in plan this part of the mechanism, 
and transmits motion to one of the axles by means of a pair 
of geared speed reducers AA, BB, the ratio of reduction 
being twelve to one. By the help of resistances interposed in 
the circuit, which the conductor of the car can increase or 
suppress as required, the intensity of the motor couple can 
be accurately regulated. In fact, the driver has two appliances 
to hand for controlling his machine, namely, an interrupter 
anda regulating lever. By the one he makes or breaks the 
circuit, and by the other he can vary the current by 
interposing a greater or less number of resistances. These 
to the number of twelve have a total resistance of about 





|12 ohms. They are formed of coils or spirals of tin- 
| plated steel wire, mounted in a frame attached to the top of 
| the car. A reverser, by changing thedirection of the current, 
can cause the motor to revolve either one way or the other. 
Six blocks of carbon constitute the brushes, which are fixed 
in the neutral line of the field axis. A mechanical and 
electric brake are supplied to the car. Of these the first con- 
sists of a grooved pulley—C—upon which press a pair of 
wooden clamps F F' operated by the brake levers, as shown 
in Fig. 3. This brake is sufficiently powerful to pull up 
within a very short distance a car running at a speed of 
twelve and a-half miles an hour. The electric brake, which 
is enclosed with the mechanism, closes the circuit of the 
motor, and in order to cause the car to run backwards the 
driver can avail himself, in addition, of the aid of the 
reverser. In the front, at the back of and underneath the 
car, are placed metallic slides with rubbing plates, level with 
the surface of the ground, electrically united with one 
another, and establishing contact with the central lengths of 
rail already described. 

Working apparatus.—Each car is provided with two sets of 
working apparatus, one at each end of it. The apparatus repre- 
sented in Fig. 4 consists essentially of a commutator A, the 
rod or hand of which—B—is actuated by the endless screw V 
at the will of the driver of the car. In the position in Fig. 4, 
which shows the case or box containing the working parts of 
the Thury system, together with the Claret and Vuilleumier 
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electric brake, the commutator A is at rest. Toit is 


the —- C C, to which is fastened the vertical rod T, | going down hill, the same contact will not require, 
er the action of the spring R, always tends to | maintain its communication with the 


which, un 
descend, and carries at its upper part » gudgeon D bearin 


g | 
upon the rod B of the commutator. Directly the endless | 


screw is set in motion the rod of the commutator disengages 
itself from the gudgeon D, and turns in a downward direc- 


tion, leaving the vertical rod T to follow in obedience to the | 


action of the spring R. 


The descent of the rod T drives the | 


ends of the interrupter C C against the contacts E and F | 


respectively. Of these two contacts the former is in commu- 
nication with the rubbers which take the current from the 
central lengths of inverted rails, and the latter with the 


dynamo, as shown by the arrows S and §;. At the same | 


time that these contacts are made, the rod B of the commu- 


tator connects with the resistance 1 in Fig. 5, which is a | 
diagram explaining the working arrangements. By this con- | 


nection the whole of the resistance is interposed in the circuit 
of the dynamo, and if the rod B is caused to turn more and 
more, it successively reduces the total, until when it reaches 





order tu 
principal conductor, 
any permanent charge. 

Automatic distributors.—These are situated along the line | 
at intervals of every 300ft. Each distributor, a vertical | 
section of which is given in Fig. 7, a plan in Fig. 8, and a 
diagram of the method of distribution in Fig. 9, is composed 
of an axle C', carrying a wheel furnished with twelve dents or 
notches, ¢,, ¢., corresponding to the number of contacts | 
the distributor has to make. Above this wheel is fixed a 
disc d, of & non-conducting substance, provided with two 
copper rings d' and d?, Figs. 7 and 8. A slide m! is attached 
to d' and another m tod*. These slides are separated by a | 
distance equal to that between two contacts, the total | 
number being equal to the notches in the disc d. In Fig. 8, 
the contact ¢;, is so disposed as to be touched only by the | 
slide m, which is longer but narrower than m!. That part of 
ti, Which comes into contact with m! is composed of an in- 
sulating material. The arm m is made sufficiently narrow 
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attached | but if the car does not require any current, as hg yp when | that the grand prize has been awarded by the jury to these 


gentlemen. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE KIDDERPUR DOCKS, CALCUTTA. 

Ar the ordinary meeting on Tuesday, March 12th, 1895, Sir 
Douglas Fox, Vice-President, in the chair, the first i gg read 
was on ‘‘The Kidderpur Docks, Calcutta,” by Mr. W. Duff- 
Bruce, M, Inst. C.E. 

Within the limits of the Port of Calcutta the river Hooghly 
varied in width from 1300ft. to 2000ft. From March to Jaly, 
when strong winds prevailed, the current at spring tides attained 
a velocity of from five to six miles an hour, and during the rainy 
season the water carried a large quantity of mud in suspension, 
The city was about ninety miles from the sea, and the tidal range 
between low water of spring tides in the dry season and the 
average high water in the rainy season was about 18ft., and during 
floods as much as 224ft. Previous to the construction of the docks 
the trade of the port was carried on at a wharf constructed of iron 

piles, extending for a length of 
3000ft. along the river bank. 


The wharf was equipped with 























fj hydraulic cranes and provided 
~ with sheds having a total ae of 
es! 250,000 square feet. Further 


| 


accommodation being required 


Las 














and space not being available for 
pear ~ the me Fe it was 
decided to construct docks at 
Kidderpur, the nearest point to 
the mercantile part of the city at 
which land could be obtained at 
reasonable cost. The docks so 
built consisted of a 60ft. lock and 
an 80ft. entrance from the river to 
a basin 600ft. by 680ft., with ja 
double entrance of 60ft. and 80ft. 
leading from the basin into a dock 
2600ft. long and 600ft. wide for 
the greater part of its le , the 
area of the dock being acres, 
Two graving docks, one 520ft. and 
the other 350ft. long, had also 
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12, they are all cut out. Referring to Fig. 4, the descent of 
the vertical rod T causes, by means of the gudgeon K, a 
similar descent upon the part of the lever L, until it makes 
contact with the electro-magnet M, into which the current 
passes as soon as the interrupter C C touches F. If the rod 
T be suddenly and quickly raised, either by its own handle, 
or by means of the commutator, the lever L will still be 
attracted by the electro-magnet M and remain in contact 
with it, but directly one end of the interrupter disconnects 
with F it will leave the magnet and close the circuit from the 
dynamo to earth by the aid of the pieces O and P. This 
action is regulated so that there should be no continuous 
sparking between C and F,, and consequently no short circuit- 
ing. Under these circumstances the dynamo is not only in 
direct contact with the earth, but also in contact with it 
through the resistance, which is interposed in the circuit at 
the moment the rod T is lifted. The result is the develop- 
ment of a powerful electrical brake-power, which can be 
varied in intensity by the agency of the commutator. 
Reverser._This instrument is represented in the diagram 
in Fig. 5, and in a detail plan and section in Fig, 6, and used 
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for the purpose of reversing the direction of the current in 


the conductors of the dynamo. 
pieces a, b, c, d, e, upon which a pair of rubbers are free to 
move. The first of these, a, is connected with the current, 
and the second b with one of the brushes of the dynamo. 
The two, c and e, communicate with one another, and with 
one end of the electro-magnets, while d is connected with the 
other extremity. If the rubbers or slides are arranged as 
shown by the double-dotted lines in Fig. 5, the current on 
arriving at a passes tod. From there it flows to the electro- 
magnets on the right, returns through e, traverses b, and 
finally finds its way back to the armature. If, on the other 
hand, the slides are pot in the position indicated by the 
single dotted lines, the current passes from a to c, then toe, 
to the electro-magnet on the left, returning by d by the 
electro-magnet on the right to b, to the brushes. The direc- 
tion or sense of the latter current is exactly the reverse of the 
former. 

Principle of the system.—Having now described the details 
of the construction of the rolling stock, it remains to 
demonstrate the manner in which the current is successively 
led to each contact. When the foremost slide, owing to the 
advance of the car, touches a fresh contact, it imparts to it 
the current of the former, and as this contact is connected 
with the distributor, the current acts upon an electro-magnet 
of great resistance, which determines a direct communication 
between the aoe conductor and the aforesaid contact. 
This contact is the only one which, under these conditions, 
can be fed by the generator until the next comes into play ; 


It consists of five contact | 





Fig 9. 








so as not to make a second contact before it has abandoned | 
the first. A counterweight p in Fig. 7 always tends to cause 
the axleC! to revolve, but the catch C/, controlled by the arma- 
ture a 7, of an electro-magnet, prevents it turning unless the 
armature is attracted. Again, the rings d' and d° are 
paneety connected to the terminals b' and b? by the 

rushes y'and7*. In this manner the current passes from | 
the wire x, Fig. 9, by b! to the disc d. 

For instance, let the car V receive the current by means of 
the contact 8, by communication with the key ¢*, upon which 
presses the arm m', while the disc d is joined up with the 
principal wire, then at this moment the contact m is placed | 
upon the key /°. As soon as the leading brush D, of the car V 
reaches contact 9, it sends by means of it, the key 2°, the arm | 
m, and the ring d? a current into the electro-magnet C, which 
attracts the armature a7, and allows the wheel r, Fig. 7, 
to turn, thus bringing the arm m! on the key /® and m upon 
v°, The passage of m from the key /° to ¢° breaks the cir- 
cuit of the magnet C, which again grips the wheel, and the 
action continues until the leading brush D, arrives at con- | 
tact 1 of the second distributor C., which is also in direct 
contact with 12 of the first distributor C, in Fig. 9. It | 
results from this that the electro-magnets of the distributors 
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| 


| C, and C. while working simultaneously effect the following 
| result :—By bringing, so far as C, is concerned, the arm m! 


upon the insulated part of the key ¢!° they cut off the current 
between this key which belongs to that distributor and the 
principal wire x, and at the same time lead the current into 
the second distributor C,. The distributor described is pro- 
vided with twelve contacts, but the number might be altered 
in another example. In some new designs the revolutions 
are not restrieted to one direction, and instead of two rings 
and contact arms, three are employed. In addition, the 
counterweight, which has to be raised periodically, has been 
replaced by a small electro-motor. 

ithin the exhibition itself is situated the gas motor and 
dynamo for the production of the current working the tram- 
way. The former is of 100-horse power, and the gas for its 
consumption is manufactured on the premises, and varies | 
both in its composition and calorific power, according to the 
description of coal employed. This motor drives by belting 
a dynamo electrical machine of the Thury system, capable | 
of producing 175 kilowatts. It is of the six pole type, is self- 
exciting, makes 300 revolutions, supplies a current equal to 
a tension of 500 volts, and could work up to 350 ampéres. 
But it is not necessary, even when the twelve cars are all on 
the track, to use more than from 100 to 120 ampéres, and | 
besides, the gas motor being much weaker than the dynamo, | 
cannot exceed these limits. In point of absolute cost there | 
—— to be little or no difference between the system of | 

. Claret and Vuilleumier and the ordinary trolly 
principle, since the two estimates run out to 13°45 and 13:25 
shillings per yard run respectively. We notice with pleasure 


| into the canal until its level attained that of high water. 
| sluices were then closed, and the flow of the water through the 


| —were each of 230 indicated horse-power. 


| width. The author intended that the walls shoul 


| damaged portions of the walls h 


been made on the east side of 
the basin. An important feature 
of the design was the con- 
struction of a canal and boat dock from Tolly’s Nullah to 
the southern end of the docks for the supply of clear water. 


Principal cable 


| Water was admitted from the nullah to the canal, which was 


8300 yards in length, at high tide, and was allowed to Lr 
e 


the 


canal being very slow, the mud which it contained on enteri 
ere 


sluices was deposited before reaching the pumping station. 


| the water was raised by centrifugal pumps to a maximum height 


of 11ft., and discharged into a canal connected to the south end of 
the lock. The object of this arrangement was to prevent the 
inflow, through the entrances, of water highly cha: wiih mud, 
to ensure the frequent change of water in the docks and to allow 
of the foundations of the walls being kept as high as possible. 
The pumps provided were capable of raising 256,000 cubic feet of 


| water per hour through a height of 10ft., and were worked as 


required to maintain a higher level of water in the dock than in 
the river. j 
The docks were equipped with fifty-six movable hydraulic 
cranes, fifty being constructed to lift 35 cwt., and six to lift loads 
up to 5 tons. All these cranes had a radius of 36ft. and overhung 
the quay 29ft. Pressure for working the cranes, lock gates, 
capstans, and swing bridges was provided by hydraulic engines 
situated near the south end of the docks. The engines—two pairs 
The pressure in the 
mains was 700 1b. per square inch. In addition to the cranes, 
sheer-legs, worked by steam power and capable of lifting 100 tons, 
had been erected on the east wall of the dock. Cargo sheds, 300ft. 
long and 120ft. wide, had been erected on both sides of the dock, 
the total shed area provided being 432,000 square feet. About 
twenty-eight miles of railway lines had been laid to the 5ft. Gin. 
gauge, for working the traffic of the docks, The quays and sheds 


| were lighted by arc and glow lamps. 


The dock and basin walls, the design of which led to much dis- 
cussion, were 35ft. wide at the base. They were built with voids 
filled up with broken bricks and dry earth, and had a subway near 


| the top for the accommodation of hydraulic and other mains. The 
| walls were of sufficient width at the top to entirely carry 
| cranes, O 


the 
to the treacherous nature of the ground, it was 
found impossible to excavate trenches for the full width of the 


| walls ; the ground was therefore only taken out for half the width 
| at one time, and when the brickwork was built in the excavated 


portion up to the level of the dock bottom, the second half of the 
trench was opened and the wall was then completed to its full 
have a berm of 
earth left in front, and should not be backed up higher than the 
top of this berm until water was admitted into the dock, when the 
berm would be dredged away and the backing completed. This 
method of construction was adhered to until the works were 
almost finished ; and when the author visited them in February, 
1890, the walls were completed and the backing in this condition. 
Subsequently, however, the backing was filled in to within 2ft. to 
4in, of the coping level ; and in October, 1890, before the dock had 
been fully excavated, a movement in parts of the walls took place, 
an account of which was given in the second paper, | Mr. J. H. 
Apjohn, the engineer then in charge of the works in India, The 
since been repaired, and the 
docks opened for traffic. 

In the second paper, ‘‘ Note on the Movement of the Walls of 
the Kidderpur Docks,” by Mr. J. H. Apjohn, M.A., M. Inst. C.E., 
an account was given of movements which had taken ape earl 
in October, 1890, in the eastern and south-western walls of Doc 
No. 1. These were first indicated by cracks in the walls of cargo- 
sheds then in course of construction, and afterwards by consider- 
able advances of the coping lines. A plan of the dock was given, 
showing that the length along which the movement occurred in the 
eastern wall was 2080ft., and the amount by which the coping 
line had advanced at the point of maximum displacement about 
7hft. A length of 450ft. of the south-western wall = affected ; 
but the advance of the coping line was in its case about twice the 
amount observed in the eastern wall. The positions and dimen- 
sions of the cracks at the coping level in the south-western wall 
were indicated in a large-scale plan, and cross sections at various 
points along the lengths of the walls illustrated their original posi- 
tions, and those assumed after the movements had taken place. 
The stability of the walls after water had been admitted to the 


| dock was considered, the resultants of the forces concerned being 


laid down upon di matic cross sections. The admission of 
water to the docks had entirely obviated danger from farther 
movement of the walls, so that no attempt had been made to 
strengthen them. The paper concluded with a short description of 
the repairs carried out upon the walls, of which the coping lines 
had been straightened and a portion, near the north-east shoulder, 
converted into landing steps. 








A report recently issued on the state of Karachi 
Harbour states that the entrance division has increased in water 
8 by 1°06 per cent., and a 24ft, channel has been attained 
‘teougheat on the navigation line. The largest class of steamers 
can now pass in and out of the harbour at high-water springs. 
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LETTERS TO THE EDITOR. 
Oe Oe ee 





FROST AND WATER SUPPLY. 


Srtr,—As occupant of one of the houses referred to by Mr. Bot- 
ting, I should like to be allowed a few lines of comment on your 
remarks, with the general effect of which I cordially agree. But 
it happens that the company in question has made an extraordi- 
nary blunder in the process of changing from intermittent to 
constant supply. Abouta year ago they fixed a stop-cock in the 

vement, Goa previously demanded payment for the work. 
My neighbours on either side appear to have ignored the demand, 
luckily for themselves. I did not see the work done, and thought 
no more about it; but early in the frost the pipe froze at the — 
cock, For the first week after that hot water poured down the ho 
sufficed to restore the supply, but ultimately the pipe froze right 
back to the main under the crown of the road. When I had it 
dug up the cause of the trouble was obvious. For a length of a foot 


O ms 


MAIN 


SERVICE 








CAS JET 


or so the service pipe had been brought from its previous depth 
of 18in. to 20in. below the pavement level to within Sin.; the to 
of the cock was nearly 6in. down and exposed to the air, protecte 
only by a perforated iron plug; at the same point the water way 
was constricted to jin. Mr. Botting’s remedy is likely to be 
effectual, and is a pretty piece of plumbing, but my own suggestion 
would be to divide the service pipe into two branches, and to apply 
a gas jet toa dipin the lower branch, thus getting a warm water 
circulation back up to the main. It might be applied to an exist- 
ing service by slipping a very small pipe up inside the other and 
bringing it out in a loop inside the house. W. A. 8. B 
London, March 19th. 


BELLEVILLE BOILERS IN THE UNITED STATES. 


Srr,—In your issue of the 15th inst. the editorial under the title 
of ‘‘ The Navy Estimates ” has the statement that ‘‘ the Belleville 
boilers of the North-West have so far failed to give satisfaction, 
and those intended for the sister ship have been suspended for the 
present.” The facts are that the Belleville boilers for the North 
Land have been under active construction since October last, and 
the expectation is that this steamer will be on her route in June 
next. The boilers of the North-West have given entire satisfac- 
tion to all concerned in her ownership, construction, or design, 
furnishing more steam than could be used by her engines. 

March 18th, Miers CorRYELL, 


{The following quotation from the last volume of ‘‘ Notes on the 


Year’s Naval P. ,»” published by the United States Govern- 
ment, sup lies the information on which the statement was 
based :—‘' The official trials of the North-West were not of such a 


character as to demonstrate fully the capacity of the boilers, and 
the details that have been thus far published have been of little 
value from an engineering point of view. She is now on her 
station, but thus far has not succeeded in reaching her designed 
power. Work ona duplicate vessel has been suspended pending 
further trials of the North-West.”—Eb. E. ] 





Str,—In arriving at the power and efficiency of boilers, it is 
well to consider what part the engines play. As regards the 
North-West, I believe it isa fact that the setting of the valves was 
such that the engines could not take all the steam her boilers 
would supply. 

In the case of the Sharpshooter referred to in the discussion on 
the Navy Estimates, it is well-known that her engines could not 
use all the steam the Belleville boilers could supply without serious 
risk of a general breakdown. N, E 

Southsea, March 19th, 

GAS ENGINES V. STEAM ENGINES. 

Sir,—If evidence were required to demonstrate how one-sided a 
isan can become in discussing even known quantities, your 
correspondent’s letter is indeed eloquent evidence. It is evident 
that although he has the presumption to pose as an authority on 
gas engines, his knowledge is nil, because it is unreliable and 
inaccurate. It is to be hoped that M. Witz will educate him 
upon this point. The assertion that gas engine efficiency in large 
powers has reached the limit, even if made on such an otherwise 
good authority as M. Witz, is absurd. Thereisa far greater field 
for the reduction of losses in a gas engine, fundamentally superior 
as it is to the steam engine, than in the latter. With a gas engine 
of large powers, not only will the residuals of the gas be recovered, 
as proposed by Mr. Thwaite, but the sensible heat of the jacket 

water and the gas exhaust will to a great extent be saved. 

Before commencing his work of comparison, your correspondent’s 
duty should have been to ascertain the weight of fuel in produc- 
ing a brake or available horse-power in the numerous tests of gas 
engines that have been made in England and abroad. To take 
the consumption of fuel in gaseous form for the gas engine, and 
the weight of fuel forthe steam engine, x’est pas juste. 

It may interest your correspondent to know that in England 
we do not take the gas consumption in engines — generator 
gas, but we take the weight of fuel absorbed in the latter. We 
can increase the volume of gas produced from a given weight of 
fuel by even 50 per cent; but, as the volume increases the quality 
falls off, so that it is absurd and useless for comparison to take 
the gas consumption. Nowit is found by Mr. Dowson and others, 
and by repeated trials, that an available horse-power hour can be 
obtained with a consumption of fuel of 11b. to 141b. of anthracite, 
and recent tests of Thwaite’s plant show that a similar econemy 
can be derived with ordinary semi-bituminous steam coal. With 
— engines the consumption will fall below a pound of coal per 
brake horse-power. I am therefore quite justified in recasting 
your correspondents figures of comparison. 

First, with the gas engine, we will take the coal at your corre- 
spondent’s valuation of 13°90f. per ton. The consumption of 
fuel is taken to equal 1 1b, per brake horse-power. The engine is 
assumed to work 300 days of twenty-four hours each, and the 
effective available or brake horse-power is taken to equal 300, 


Therefore 200 x 24 x 800 x 1 . 13.99 — 13-6908, 


2204 

I will accept M. Bollinckx’s figures of comparison—for main- 
tenance, oil, &c.—but take complete exception to—what is really a 
proof of want of knowledge of gas Se ae and their gas plant— 
the expression that a producer will undoubtedly have a very high 
expenditure, This your correspondent may be glad to learn is not 
true. Now we will take his figures for steam engine expenditure. 
He makes out that at a test made by some one whose name is not 
given, a consumption of steam equal to 5°46 kilos. or 12°031b. 
gave a power output of one effective available horse-power for one 
hour. This, with an engine of 80 ig? cent, mechanical efficiency, 
is equivalent to a consumption of 9 1b. of steam per indicated horse- 
power hour. M. Bollinckx, in the more than wonderful engine 








test —— to, claims a mechanical efficiency equal to 90 
per cent, 

Taking the extraordinary figures tendered by your Belgian 
correspondent, as far as they relate to the steam engine, | will 


I 


however, far too high, 6 to 1 is nearer to daily evaporative effici- 
ency ; and using the same figure 13°90f, as the cost of the fuel 
per ton, 





Then a steam engine working the time named for the Fes. 
gee engine with cemt ww ce ce ce te ce ee oe SSK 

[have made the cost of the gas engine power produc- 
WOME x6 << ‘ck 0s tn 600 de ae <0 on Se 

Difference in favour of gas engine equals 7 592 


Equivalent to a superiority of 35°8 per cent. 


This comparison is not even fair to the gas engine, because 
I do not know of any English maker who is prepared to 
guarantee @ forfait the production of one effective or available 
horse-power for one hour with an expenditure of only twelve pounds 
of steam, and with a 90 per cent. mechanical efficiency equal to a 
consumption of steam of 11*11 1b. per brake horse-power hour. 

The finest compound condensing engines of the Sulzer ty 
require 144 1b, of steam per indicated horse-power, or about 16 lb. 
per brake or available horse-power, And if your correspondent is 
au courant with Continental steam engine practice, he will know 
that makers are uired to guarantee that the consumption of 
steam per indicated horse-power shall not exceed 17 Ib. per indi- 
cated horse-power hour, under test conditions. If we accept 
15 1b. instead of 17 lb., this would be a very generous allowance to 
the steam engine of the very highest class, and almost beyond the 
margin of improvement ; then the superiority of the gas engine 

lant would be equal to 44°6 per cent. With gas engines down to 

-horse power, an available horse-power can be obtained for a con- 
sumption of 14 1b. of coal; whereas for this power of steam engine 
the consumption is nearer 3 1b. than 2 1b, 

Another and really very important and unique advantage 
possessed by the gas engine is, the fact that its high fuel or thermo- 
dynamic efficiency is independent of the skill of the stoker ; one 
stoker may use twice the coal to raise and maintain steam that is 
used by another stoker ; but in feeding the gas producer, all that is 
required is to keep the fuel up to a certain level, and feed it at 
regular intervals ; if the gas ig poor it will not give the revolutions, 
but it is perfectly burnt all the same—there is no waste, because 
if the stoker seriously neglects his work, and the gas is too poor to 
burn, the engine will stop ; so that in every day work, as well as 
in careful tests, the thermodynamic efficiency of a good engine will 
be practically the same. 

The fact that in the gas engine the combustion takes place 
inside the cylinder is an advantage that lifts it on a pedestal 
above and beyond the reach of its rival, the steam engine, and 
most of our English engineers have admitted this by entering into 
the manufacture of what are, after all, the greatest triumph 
of mechanical engineering of the century, the gas engine and its 
gas plant. INTERNAL COMBUSTION, 

London, March 19th. 


Str,—The letter you published in your last number from 
Mr, A. Bollinckx must be highly exhilarating to the makers 
cf steam engines, but I fear the hopes raised will prove equally 
illusive. However, steam engine makers who look at things as they 
are, and not as they wish them to be, must have long since come to 
the conclusion, that in a great measure steam is or shortly will be 
superseded by the “internal combustion” engine. 

e fact that any heat motor obtaining its heat direct instead 
of through the intervention ofa secondary medium, such as water, 
must ily be more ical, is acknowledged on all sides, 
and needs no comment ; in fact, it is only in steam engines of 
large powers and of most modern construction, and where steam of 
high pressures, up to 180 lb, to 2001b. per square inch, is used, 
that the present great economy has been obtainable, and that 
only by triple or quadruple expansion cylinders and surface con- 
densation—then, and then only, I believe, has the consumption been 
— to 14 lb. of best coal per indicated horse-power per 

our. 

Speaking generally, I suppose it may be assumed that mill 

engines average 14 lb. to 31b. of coal per indicated horse-power per 
hour ; certainly not less, and these of from 200-horse power to 
500-horse power, whereas gas engines of even small powers of 
20-horse power to 50-horse power have already proved that a con- 
sumption of anthracite coal of 1}1b, to 141b. per brake-horse 
power is attainable—see reports of the late Mr. Tomlinson on gas 
engines of 12-horse power nominal using Dowson gas at the 
Uxbridge Waterworks Company’s pumping station, and published 
in your valuable paper. Similar results have also been obtained 
in other cases, and prove most positively the superiority of 
internal combustion engines over steam motors as regards economy. 
May I ask your correspondent to cite a case of a 12-horse power 
steam engine working on 1} 1b. of best coal per brake-horse power 
per hour’ If he can do so on good authority, I may ibly 
become a convert to old ideas against modern ones aided by 
science, 
There is another point which I should like to mention—viz., 
the advantage a gas motor has over a steam, inasmuch as the 
consumption of water is so far less, and in high economy it tells 
severely against the steam engine, which must, of course, be of the 
condensing order. Water has to be paid for if purchased from a 
company or if pumped from a depth. I notice that your cor- 
respondent has a ignored the item of water. 

I observe, too, that his gas engine require 80 cubic feet of poor 
gas per horse-power F sg hour, or equivalent to 20 cubic of coal gas, 
which is excessive. For an engine of this power 12 cubic feet should 
be nearer the mark. Also that the cost of his gas runs out at 
3d. per 1000 cubic feet, whereas I believe Dowson’s would be nearer 
2d. This would reduce the gas engine to 19,612f., against 49,032¢. 
First cost should come into the reckoning. A single cylinder gas 
engine would not cost anything like that of a triple-expansion 
steam engine, and no tall factory chimney is required for a gas 
plant. J.C. R. O, 
London, March 20th. 





Sir,—If Mr. Bollinckx will add the cost of labour in connection 
with steam raising, alsc interest and depreciation on the boiler and 
its settings, the comparison which he makes between the cost of 
steam engines and gas engines will be moreaccurate. The corre- 
—- items were no doubt included in the cost of gas, or if not, 
the latter was made from fuel costing about 40 francs per ton. 
In comparing the cost of steam power and of gas power, it would 
be more satisfactory to determine directly the fuel consumption 
per horse-power hour in both cases, and this has often been done 
both in gas engine and steam engine tests, and it is safe to say 
that in a gas engine of 330 indicated horse-power the consumption 
would not exceed on an average 1 lb. of anthracite per indicated 
horse-power hour. Lower results have been recorded, and would 
be obtained if euch care were taken to ensure economy as was 
taken in the case of Mr. Bollinckx’s steam engine, upon the trials 
of which he bases his estimate of steam consumption under ordi- 
nary conditions, 

It does not appear that the coal was measured in that test, 
therefore Mr, Bollinckx has to make assumptions more or less 
correct. 

In ordinary working it is doubtful if steam engines of this size 
can be made to work on less than 1}1b. or 2 1b, of coal per 
indicated horse-power, and it is very commonly over this even 
with first-class engines and boilers. The recently published test 
made by Messrs. Siemens Bros., on Willans and Belliss engines, 
give 2°18 lb. and 2°48 lb. per indicated horse-power hour minimum 
consumption; and this brings us to another point viz., the effect of 
varying the load on the relative consumption. 

In a gas engine the sree san of gas per indicated horse-power 
is practically the same at all loads, whereas ina steam engine there 
is a very considerable difference for different loads. When the 
fuel for the steam boiler can be obtained at one-half or one-third 
the price of the fuel for gas maki engine cannot show 


made, since there are now two gas-making plants using ac 
kind of coal, Coke in man pone England is as cheap as an 
coal, and in such districts the gas engine can be used with advan- 
tage. In London and some other towns anthracite is no dearer 
than good steam coal, The gas ry is by no means perfect yet 
and is certainly being improved ata faster rate than the steam 
engine, and it possesses fundamental advantages over the steam 
engine, which will ultimately cause it to supplant the latter in 
many industries, 

Not the least of these advantages is the ease with which the gas 
can be stored, where the demand for power varies considerably, as 
in electric light stations. 

Nottingham, March 20th. J. H, HaMivron, 


OLD PORTABLE ENGINES, 


oe ge | years ago I saw a portable engine working in a 
brickfield. The boiler was of the locomotive pattern, but the 
barrel was elliptic, the vertical diameter being several inches more 
than the horizontal. The engine was fixed on the top on a cast 
iron base, and so ingeniously constructed that to get at the regu- 
lator slide or piston there were several joints to break. I am sorry 
I do not recollect the name of the maker, but I did not stay long 
in the neighbourhood, W. 
Upper Norwood, March 15th. 





SAFETY LIFT APPLIANCE, 

Sir,—In reference to Mr. E.* C. de Segundo’s letter in your 
last week’s issue, we should like to mention that the valve referred 
to therein was first designed to meet the requirements of a specifi- 
cation prepared by Messrs. Sir Frederick Bramwell and Harris, 
for some lifts we erected, in which provision had to be made to guard 
against an accident in case of the fracture of the pressure pipe. 
This was some five years ago. R, WAyGOOD AND Co, 

Falmouth-road, Great Dover-street, 

London, March 20th. 





THE THEORY OF THE STEAM ENGINE, 

Sir,—I hasten to express the extreme regret that I feel at Pro- 
fessor Alexander’s untimely death. I am nota little satisfied that my 
letters evoked the valuable communications which have appeared 
in wed correspondence columns. It is deplorable indeed that hiscon- 
tributions to the literature of a most important and little under 
stood subject should have been cut off so abruptly by a death 
which will, I have no doubt, be mourned by a wide circle of 
friends and pupils. MAURICE CROss, 

March 16th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made by the Admiralty :—Fleet Engineer: Peter Colqu- 
houn, to the Achilles. Staff Engineers: Frederick Worth, to the 
Dreadnought, and Samuel G. Follett, tothe Aurora. Engineers: 
James Ryan, to the Ferret ; George W. Murray, to the Victory ; 
and John L. Fleetwood, to the Dreadnought. Assistant-Engi- 
neers: F, W. Sydenham, to the Mohawk ; and E. D. Mallinson, to 
the Pembroke, 

THE Paris AcaDEMY oF ScrENcES.—At a recent meeting 
@ paper was read on ‘‘ The Measurement of Time in Astronomy by 
a Method Independent of Personal Equation,” by M. G, Lippmann. 
The author employs a photographic method. A platinum wire is 
rendered iesolanoel or a very short time at the commencement 
of each second by mechanical means. The light from the wire is, 
by the aid of arrangements described, thrown on to a photographic 
plate in such a way that the image formed corresponds precisely 
with the meridian of the place of observation. By suitable ex- 
posure a photograph is obtained of a portion of the heavens on the 
same plate. The time of transit of a given star can then be easily 
deduced from the hoary circles photographed as above. M. 
d’Abbadie remarked with reference to an alternative micrometric 
method proposed by M. Lippmann, that Breguet had used a 
moving wire grating for measurement of the same quantities fifty 
years previously, 

CiviL AND MECHANICAL ENGINEERS’ SocreTy, — Thursday, 
March 14th, at the ordinary meeting of this Society, a paper on 
the subject of ‘‘ Passenger litte ” was read by Mr. S. a Court, 
A.M.L.C.E., vice-president. Having referred to the earlier forms 
of nger lifts in use in England, the author gave details of 
various improvements lately introduced, such as the variable 
power bydraulic and the electrical systems, and gave figures to 
support his view that the latter has already shown by practical 
working that at even present prices the electric lift is a serious 
competitor with the bydraulic lift. Safety appliances, and possible 
causes of accidents, were then detailed, and mention was made 
of the recent fatal accident in the City. The author estimated 
that on an average fully ninety millions of passengers are carried 
annually in London alone, and pointed out that the percentege of 
accidents is extremely small. In the author's opinion, with the pre- 
sent prices for power, the electric system has been proved for indi- 
vidual lifts to be fully as cheap as the best form of variable power 
hydraulic lift. 


THE GAS-PROPELLED BARGE IpEE.—In our account of tbis 

eand its machinery we mentioned that M. Capelle had ty 
his initiative furthered the attainment of this new enterprise ‘‘ by 
the Société la Seine Maritime.” M. Capelle wishes it to be stated 
that the invention of the system on which the Idee has been con- 
structed was his, and that MM. Delamare Debouteville and 
Malaudin have carried it out. The mere suggestion that a 
barge should be worked by the power of a gas engine with gas 
storage apparatus is, however, in no way new, but there are very 
important novelties in the machinery and in its arrangement in the 
Idee, including the gas engines, its connections, and the McGlasson 
reversing screw propeller, noné of which are due to M. Capelle. 
We did not in our account mention that the cylinders of the Fw 
engine are 0°320 m. in diameter, and the stroke 0°360m. The 
gas receiver cylinders weigh 325 kilogs. for each 5m. length, and 
the pressure to which gas is compressed into them is 100 kilogs. 
per square cm., or about 14001b. per square inch. The weight of 
each receiver tube of 5 m, should have been given as 715 Ib., 
instead of 71°5 lb, 


THE INsTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
Tyne AssocIaATION oF STuDENTs.—The sixth general meeting 
of the present session was held on the 13th instant in the 
Durham College of Science, Newcastle-on-Tyne, Mr, J. R. 
Baterden, A.M. Inst. C.E., in the chair, when Mr. 8, C. Bailey, 
A.M. Inst. C.E,, read a paper on “‘ Railway Level Crossings, Gates, 
and Fencing.” The paper commenced with a description of the 
various methods adopted and materials used for metalling, paving, 
and protecting occupation and public road level crossings in town 
and country, both for flat-bottomed and double-headed rails, The 
construction of level crossing gates was next dealt with, both in 
timber and iron. A classification of the numerous types was given, 
with several examples of each type. The methods adopted for 
working and locking the gates from signal cabins was then dis- 
cussed, and information given as to the general design and weight 
of gates, with the best methods of hanging them with reference to 
the posts and the means adopted for keeping the pests upright in 
soft soil. Wood, iron bar, and wire fencing was next described, 
being classed under the heads of main line, station and goods 
yard, and road fencing. Several examples are given of each class, 
and the timber used in different countries for the purpose. The 
paper concluded with an account of the several ways of preserving 
timber which is exposed to the air or buried in the ground, viz, 
b painting with powdered minerals, the use of corrosive sublimate 
chloride of zinc, creosote ao gy sulphates of iron and copper, 
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STEAM TRAMWAYS IN ITALY 
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STEAM TRAMWAYS IN ITALY. the width of the roadway is 32ft. 10in. or more the line is practi- ; are generally worked by levers with counterweights; but in towns, 
By P, AMORETT! cally separated from the roadway by aseries of spurstones, Fig, 2, | where such an arrangement could not be adopted in the open 
er i See ae ; . these being omitted in the narrower section Fig. 1, The separa- | street, the lever is contained in a cast iron box flush with the 
Preliminary.—During the last fifteen years, and especially in | ground level—Fig. 7—and is fitted with a foot-plate and counter- 
wee @ from 1880 to 1800, a remarkable length of steam tram- \e--—-~-— 26°53 ORMORE ------- >i spring. The plate is thus kept in its normal position, flush with 


the opening at the 


ways has been constructed in Italy, so that a perfect network of 
| ground-level; but when 


lines is now in existence in the valley of the Po, as well as round 


FIC.7 





important centres in other parts of the peninsula. The first tram ne See a pressed downwards by 





the foot it operates the 


lines on which trains were worked by steam power were originally ‘ 
é lever and moves the 


constructed for horse traction, the steam motors being introduced , — “SESS H . - 
VROARMSSE FZ SS LES 





partly for economical reasons, partly to increase the carrying SSS points, Passing now to 
capacity. The system soon attained to such a development that, ° FICL | examine the planimetric 
with the increasing length of various lines, and their great pro- and altimetric condi- 
portion of goods as compared with passenger traffic, they might tions, it will speedily be 








almost be considered as secondary railways. There is, however, observed that, in regard 


one fundamental distinction between steam tramways and light Sa to curves and gradients, the one general guiding principle 
railways, and that is that the former are laid on ordinary high as -~-19-8 - ha ek -- ni ee-ré that has been followed "ap rs he tatty ro b saoron. tr 
roads, without any fencing off from the open carriage-way, the ‘ | the line at all hazards. The articles of concession usually 
speed of the trains being proportionately limited. Except in the ea eee eee (4 | state that no curves shall have a radius less than 55 yards; 
case of Crown domains or national property, the Government does 7 AS ENA] \ {Ni AY = Ne but the exceptions granted have been so numerous that it may 
not intervene in respect of ordinary horse tram lines; but, in we: Oe SS eee eee be said that no practical limit is recognised. For instance, in 
regard to employment of mechanical traction, the conditions of tT FIG.2 GCE ; the neighbourhood of Turin and Milan numerous curves occur 


working consonant with public safety are strictly defined by 


with radii of 44 and 33 yards; and in more outlying localities 


statute, These conditions refer chiefly to the type of locomotive, tion is naturally conducive to greater immunity from accidents, | radii of between 20 and 40 yards are far more common than easier 
composition and length of train, and speed. Up to the present 6p bridges the minimum dicinaee from the rail to the nearest para- | curves. The rigid wheel base being, on the average, only 5ft. 3in. 
time there is no law governing the details of construction, the ot is 2ft, 7hin. and 16ft. Sin. on the other side, so that the mini- | from axle to axle, both engines and cars pass readily over these 
only technical restrictions being in respect of the rolling stock and . mum section is as shown | curves, the gauge being slightly eased. It is the same with 


pd gry arrangements. At the rr of the year 1890 the Sobek: 
e of steam tramways constructed in Italy was stated in the 2 Spice foo = : | 
official returns as 1575 miles, and about 300 miles have been con- oa > ee pe on narrower bridges, iron 
structed since that time. Owing partly to the commercial crisis 
through which Italy has recently been passing, and partly to the 
unsatisfactory results of the working of many of the lines, the rate 


of construction has much diminished since the close of 1890. The carried on cantilevers. In | 


traversing streets the line | 








eee Seen in Fig. 3. In some cases, | gradients as with the curves ; in any case the limiting rate of in- 
clination can, in view of the system of simple adhesive traction, 
parapets have been sub- | only be considered as excessive. Thus, on the line from Rome to 
stitated for masonry or | Tivoli, on the road near Villa Adriana, the gradient is 1 in 143, 
brick, or the footpath is | and this is the maximum gradient existing in Italy. In Genoa, 
on the line from the town to the cemetery, the gradient is 1 in 15. 
On one line in the province of Alessandria, on the hill of San 


existing network originated in the lines radiating from large ee SEER is laid, where practicable, | Salvatore, the gradient is 1 in 163, the same inclination occurring 


centres, such as Turin and Milan ; lines, originally terminating in 
the immediate suburbs, being extended to outlying points, until 








way ; but in narrower | 





in the centre of the road- | also on the line to Chianti, near Florence, In the neighbourhood 
of Turin, on the line to Brusasco, there are several inclines of 


they met or crossed lines from other centres. At first these various | 1 it is necessar lin 20. In all these the locomotives are only four-wheeled, and 
lines were worked independently of each other, and their functions | eo Pd Se _ | weigh, in full working order, not more aon sixteen tons. Of 
were limited to local traffic; but as the system extended joint FIC.3 width on one side, and the | course, with such steep gradients, the utility of the line is much 
=e arrangements were made, and through traffic was pro- normal minimum distance | restricted, especially in regard to the conveyance of goods or 
vided for between the several lines and, where practicable, over from the rail to the nearest wall of the house is 3ft, 1lin.—Fig, 4.— | general freight ; the limit of weight of a train, including the 


the railway systems. This development was, of course, impos- | 4 steel rails used are exclusively of the Vignoles type, fixed 


sible where varying gauges had been adopted. The greatest Giroct to the sleepers on ieenancaeana 


extension of through or cumulative working is in Lombardy, and * 

an ,important factor in the system is the circular line at Milan, Se ae In 4 | 
connecting all the lines which converge on that city. Goods can | town ouard rails are used ao 5 
be conveyed without transfer for considerably over 100 miles, as 4, facilitate Aciniigg > 
from the Province of Pavia to Mantua or Brescia. Other isolated | tai ths width rae 
lines play an important part in the economical development of the 4), pad of wheel being 
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\ | engine, being thirty-five tons, the margin is sufficient for passenger 


country’s resources, as, for :instance, in the smaller valleys of the spout Izin. The rail \N X | I 

Satmuit of the constrtlion of a railway. Ia many cases the railway | Feusetly, sdopted — Fig, }|/™=™==sseseonsensiamnmiers my | Sos'toun Sitsassed—the Unselecs bean tld est even eae eiars 

ow cipal ccideaas aie te oneal oat the ee 2 ag a a ae 0, Type A—weighs 36 lb, \ FIG + N any steeper gradient than 1 in 25. In one case only, at Naples— 

this ften be si the t ~ tin ne di rd ~ m’Pi per linealyard; but where * | Fig. 8—is the ordinary adhesive traction supplemented by a 
t thirty-six tramway companies, working 1365 miles, have ‘© engines used weigh central rack. This, like the rails, is flush with the road surface, the 


About thirty-six tramway companies, working 1365 miles, have (14. 19 tons, or the traffic is very heavy, the section Type B, | engine being fitted with the usual arrangement for gripping er 


since 1886 combined to form the Italian Tramway Association, by weighing 42 Ib, per lineal yard, is i, The sleepers are always | sdliaieg Gente 


bag ee ae \  aipamaan and all admini- of oak, which abounds in Italy, the dimensions for standard | (To be continued.) 
Construction of the lines.—In the majority of cases the standard gauge lines averaging 4jin. x 7in. x 7ft. Sin. long. 








Italian railway gauge, 4ft. 8hin., has been adopted. In Piedmont In laying the line the road metalling is broken up, and a layer 


there are instances of 3ft. 7}in. gauge, and others of 2ft. 1ljin. — 
A few are laid to the narrow gauge of 2ft. 54in. That so funda- JA 
mental a mistake as the adoption of different gauges was ever _ ri 
made can be explained only by the entire absence of any omew. 
tion of the ultimate extent to which the several undertakings would 
develope and coalesce. Where there are physical obstacles to any re 
future connection with other systems the adoption of a narrow \ 
, gauge has enabled most satisfactory financial results to be obtained. oS 
t is a rigidly enforced condition that the rail level shall exactly 7 
coincide with the road surface, so as to offer no impediment to 
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SEWAGE PurRIFIcaTION.—At the request of the authorities of the 
School of Military Engineering at Chatham, Mr. Charles H. Beloe, 
M. Inst. C.E., of Liverpool and Westminster, recently delivered a 
So F/C.6 lecture on the important subject of ‘‘Sewage Purification.” The 
lecture was well ae = officers of peyton be ineers, 

S xt — | who had courteously invi the members of the istrict 

SS = == | Council to attend, as that body are understood to be contemplating 
—=\————}——— | some method of dealing with the sewage of the locality. The 
——|==— | lecturer described various processes of sewage treatment which 
had been introduced since he delivered a similar discourse at the 


ordinary vehicles. It was also originally required that the space of screened gravel from 4in. to Gin, in thickness is spread, upon | same place seven years ago. He advocated the purification of 


between the rails should be metalled in a precisely similar manner 1 ich the sl eepers are laid and packed up in ballast similar ‘to the 


sewage by chemical treatment in properly designed tanks, and sub- 


to the rest of the roudway ; but in many cases the metalling is 544 surface. The sleepers are spaced at from 2ft, 7}in. to 3ft., | sequent filtration through artificial filters containing some material 


allowed to be rough dressed, so that while vehicles can traverse centre to centre, and at rail joints from lft. 4in. to 1ft. Sin. The | possessing high oxidising powers. 


He described in detail some 


the space without impediment, there is no inducement for them to “ian to the slescers with spikes, the use of coach | works tly desi . Sar: ‘ 
: 2 : : 02 secured coacl recently designed by him for purifying sewage by the well 

to 2Oft. Gin, ytd —— +e 7 — ce rag gy screws having shown very eatovoaable sucaiin. ‘Guard rails, Fig. 6, | known International process. The lecture was illustrated by 
#3 position Of the Ane is axed as in 1: are used in nearly all cases of curves of less than 24 chains—55 | numerous carefully executed diagrams, and by several excellent 


The width of 26ft. is considered as the normal minimum, but in 


| yards—radius, With a few unimpo-tant exceptions, no exclusively | models of tanks, filters, and machines for adding chemicals to 


etonptonal cpace it hes been allowed at a0 little as 20%. Where | metallic permanent way has up to the present been adopted in | sewage. On the motion of Major Scott-Moncrieff, R.E., a hearty 





* Proceedings,” Institution of Civil EB: , vol. cxix. Translated | A 
and ideatenated e P..W. Britton, oo Me tnet, OB. _ . | iron or steel, The points vary little from those on railways. They | valuable lecture. 





| Italy, on account of the low price of timber as com with | vote of thanks was awarded to Mr. Beloe for his interesting and 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Portland cement works,—The new works of the Whitaker Cement 
Company have a daily capacity of 400 barrels of cement, which 
is made direct from rock quarried on the site, no limestone or 
other foreign ingredient being added, as the composition of the 
rock is such as to produce a high grade triple silicate Portland 
cement. From the quarry the rock is taken to the mill, where 
it is first broken in a crusher and then ground in Griffin pul- 
verisers to an impalpable powder, which is fed into the rotary 
kilns, in which it is burned by oil fuel at a very high temperature 
for about two hours. The burnt material or clinker is then run 
through a crusher which reduces it to the uniform size of coarse 
gravel, and is then finally ground in Griffin pulverisers, the 
degree of fineness being such that the company guarantees that 
70 per cent, of finished cement will pass through a sieve of 40,000 
holes to the square inch. The rotary cylinder process of burning 
is found to be most satisfactory, and the finely-powdered rock 
is more thoroughly burned as it passes slowly in a finely-divided 
state from one end of the cylinder to the other—dropping from the 
sides and top through the intensely hot flame as the cylinder 
revolves—than cement made up in bricks and burnt ina stationary 
kiln, according to the common process, Natural draught is em- 
ployed. The cylinders are 30ft. to 40ft. long, about 5ft. outside 
diameter, built of boiler plate, and well lined with 6in. of soft 
fire-brick, and revolved by means of gearing driving a circular 
rack round the middle of the barrel, each kiln being driven 
separately by a 5-horse power Westinghouse engine, so that the 
speed of output and consequent extent of burning of the material 
of each kiln can be regulated by the men in charge. The ordinary 
speed is about five-eighths of a revolution per minute, and the 
cement is in the cylinder for about two hours. The ends of the 
cylinder are supported by live rollers and circular bearings, and 
the upper end revolves in a water-jacketed chamber through 
which the cement chute enters. The lower end of the cylinder 
enters a chamber carrying the two nozzles or burners Freee 
which the air and oil are forced at a pressure of 15 1b. per square 
inch at the burner. The heat is from 3000 deg. to 3500 deg. Fah. 
Samples of the cement and powdered rock are taken daily. 
Briquettes of neat cement show an average tensile strength of 
625 Ib, per square inch in 7 days, 875 lb, in 28 days, and 913 lb. 
in 6 months. Briquettes of 1 cement and 3 sand show an average 
of 191 Ib. in 7 days, 295 lb. in 28 days, and 343 1b, in 6 months, 
The cement is guaranteed toshowin7 days—1 in air and 6 in water 
—a minimum tensile strain of 400 1b, per square inch for neat 
briquettes, and 125 lb. for briquettes of 1 cement to 3 sand, 
standard crushed quartz being used. Boiling tests are also 
am as a matter of precaution, to ascertain any excess in free 
ime. 

Street railway trafic.—The annual reports of some of the large 
street railway companies contain interesting details, from which 
the following figures are taken :— 

Chicago City Railway Company— 


Passenger receipts, dols. 4,239,749 
Gross earnings, dols. .. .. .. 1,425,934 
Operating expenses, Kc , dols. .. 2,888,684 
Net earnings, dols... .. .. .«. 1,218,056 
Passengers on cable lines .. 54,690,808 
Passengers on horse lines .. 20,589,363 
Passengers on electric lines 9,514 816 
Total —— Se antisite: cies sa 84,794,987 
Cost of operating per car mile (cable), cents 9°97 

* = ” (horse), cents 25°39 

7 on a (electric), cents .. 16°90 

” ” ” (average) 13°49 
SO ae 21,047,410 

West Chicago Street Railway Company— 

Passenger reccipts, do's. .. .. .. .. 4,142,453 
Total receipts, dols. 4,181,237 
Operating expenses— 

Transportation, dols. 1,252,835 


Maintenance of way, dols. .. 
Motive power, dols. .. .. 
Maintenance of cars, dols. .. 
Ee ee ee 





Total, dols. 
Trips made 
MSTUR 4... 00 5 
Passengers carried... .. .. .. «. 85,287,802 
Receipts per mile (horse cars), cents 23°20 

- »» _ (cable cars), cents 30°07 
Expenses per mile (horse cars), cents 18 38 

be »» (cable cars), cents 13°46 
Average miles per horse car per day 12°19 

Columbus Street Railway Company— 

oS Seer ee 563,035 
Operating expenses, dols. .. .. .. «2 «2 of of 269,362 
Net earnings from operation .. .. .. .. «2 « 293,678 
Passengers carried... .. .. .. .. 12,676,018 
Motor car mileage .. ee 3,152,290 
ea ee ee 74,456 
Average mileage per car per day of 18 hours 140°2 
Gross earnings per car mile, cents .. .. .. a 17°4 

pa on = per day, dols. .. 24°24 
Operating expenses per car mile, cents .. .. 8°4 

” - = per day, dols. 11°62 
Net receipts per car mile, cents .. .. .. .. «. 9°0 

” ” por day, Gels, 2. oc a 12°62 
Percentage of operating expenses to gross earnings 47°8 


Electric railway.—The increasingly numerous class of short 
country electric railways may be represented by the Waukesha 
Beach Electric Railway, recently built, which is a single track road 
built on its own land, and is 54 miles long, equipped with over- 
head wires su ere by side poles, The track or permanent way 
consists of 56 lb. steel flange rails spiked to white cedar ties or 
sleepers 7in. wide, 6in. thick, and 7ft. long, s 24in, centre to 
centre, except at rail joints, where they are Gin. apart in the clear. 
At switches and passing places, and on curves, the ties are of 
white or burr oak 8in. wide, 6in. thick, and 8ft. long, spaced 24in, 
centre to centre. Gravel ballast is used, well tamped, with a thick- 
ness of at least 6in. under the ties. ‘The rail joints are electrically 
bonded by copper bonds 64in. long, having the ends riveted into 
clear drilled holes in the web of the rail. The poles are of white 
cedar 7in. diameter at the top set to a depth of 6ft, and rising 20ft. 
above the ground. They are spaced not less than 100ft, or more 
than 125ft. apart, with a minimom number of ninety poles to the 
mile. Span wires of jin. galvanised steel are stretched across the 
road from pole to pole, except at places where bracket arms carry 
the conductor or trolley wire. The trolley wire is of hard drawn 
py ood in lengths of at least one mile. Three feed wires 10,000ft , 
20,000ft., and 30,000ft. long, carry the current from the power 
house to the line, There are two closed cars 33ft. long, weighing 
7000 Ib. each, carried on two four-wheeled trucks or bogies, and 
furnished with two 30-horse power motors. Also a four-wheeled 
car with two 15-horse power motors, The larger cars seat forty- 
four persons each, and there are also three tow cars or trail cars, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
TRADE REPORT. 


THE s.s, Ikbal, referred to in our last report, commenced loading 
in the Alexandra Dock at 9.30 p.m. on the 14th inst.—Thursday— 
finished at 7.45 on the morning’s tide on the 16th—Saturday—and 
proceeded immediately to sea again. She loaded 6477 tons of 
coal and 1267 tons of bunkers, in all 7744 tons. The time occupied 
in medion the cargo was 37 hours, and bunkers 12 hours 20 min., 
making the total time for cargo and bunkers 49 hours 20 min. 


Her draught of water loaded was: Aft, 25ft. 10in.; forward, 
= = Another instance of smart loading usually performed in 
e ; 
e shipments of coal—foreign and coastwise—for the week 
ending to-day—Wednesday—amourt to 73,144 tons, as compared 
with 90,659 tons for the week ending the 13th inst. In conse- 





quence of this decrease the number of crews engaged at the ship- 
ping-office has necessarily not been so large, eighteen having 
signed on this week, as against twenty last week. 

The unfortunate differences which took place between the 
masters and men in the ship-repairing and engineering trade, 
following a week of extraordinary activity, have now, we are pleased 
to report, been adjusted satisfactorily. It is to be hoped that 
there will soon be a recurrence of that trade which immediately 
preceded the dispute. 

With regard to the grain trade, it is satisfactory to learn that 
large cargoes are now consigned direct to the port, instead of, as 
formerly, having to be sent toa neighbouring port, and then for- 
warded to Newport. 

Nearly the whole cf the blast furnaces of the Ebbw Vale and 
Blaenavon companies are now in full work. 

The nail works of Messrs. J. J. Cordes and Co. has been fairly 
brisk during the week, and there is every prospect of its continuing 
so for some time to come, 

In addition to the Glamorganshire coals referred to by us in our 
last report as having been shipped at Newport, we may add that 
the following first-class qualities are also dispatched from the port, 
viz., ‘‘ Nixon’s Navigation,” ‘‘ Ferndale,” ‘‘Cambrian,” ‘‘Standard,” 
‘* Naval,” ‘‘ Glamorgan,” and ‘‘ Albion.” 

The river trade has maintained its usual activity, the steamers 
of Messrs, Burton and Sons, Gilchrist and Co., and the Cork Steam- 
ship Company, who import and export general merchandise, having 
been well in evidence. 

With regard to the coal trade, it is confidently anticipated 
locally that, notwithstanding the fact that notices will expire on 
the _ inst,, there will be no strike, and not even a cessation of 
work, 

Prices ruling to-day were as follows :—Coa!: best, 10s. to 10s. 6d. ; 
seconds, 9, 6a; house coal, 103. 6d.; dock screenings, 6s. ; colliery 
small, 5s. to 5s. 6d.; smiths’ coal, 6s, 9d.; patent fuel, 10s, 9d. 
Cardiff coals can always be obtained for Newport shipment at 
current market prices. Pig iron Scotch warrants, 41s, 94d.; hematite 
warrants, 42s, 6d., f.o.b, Cumberland; Middlesbrough No. 3, 
34s. 5d. prompt; Middlesbrough hematite, 41s. 3d. Iron ore: 
Rubio, lls. 3d.; Tafna, 10s. 94. Steel rails: heavy sections, 
£3 12s, 6d.; light ditto, £4 2s, 6d. Bessemer steel tin-plate blooms : 
tin-plate bars, £3 15s, ; Siemens tin-plate bars, best, £4, all delivered 
in the district, cash less 24 per cent. Tin-plates, Bessemer steel 
coke, 9s. to 9s, 3d.; Siemens coke finish, 9s. 3d. to 9s. 6d.: ternes, 
per double box, 28 by 20c., 19s. to 203, Pitwood, 14s. 6d. Freights 
are firmer. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

CuRIosITY has been aroused among ironmasters here this week 
at information from America of a discovery which is pronounced 
likely to revolutionise the manufacture of iron. It is announced 
from Springfield, Ohio, that ——— have been examining 
a new method of producing malleable iron direct from the 
mould like cast iron. It is said that if the making of the iron proves 
a@ success commercially, as it is alleged to have done experimentally, 
the discovery will be the greatest since that of Bessemer. All such 
reports must of course be taken with reservations. The idea is 
very, very old. It is probably some improved method of 
roducing malleable iron castings. At the same time, metal- 
urgical chemistry on both sides of the Atlantic has made such 
gigantic progress of late that no one conversant with matters 
metallurgical would be surprised at really important discoveries 
being made. Another announcement that has aroused interest in 
this city is to the effect that Mr. F, Allard, blacksmith, Levis, 
Canada, who about three years ago brought out an improved pro- 
cess of hardening copper, is now able to so temper aluminium as 
to give it the hardness of iron. 

Local manufacturers are in receipt of more encouraging advices 
from Adelaide than for some time past. Seasonable and copious 
showers have fallen on the watershed of the river Darling, where 
harvest prospects both on the pastoral and grain-growing lands are 
declared ‘‘very satisfactory.” 

As affording an indication of the condition of business, the 
Birmingham monthly reports to the labour department of the 
Board of Trade are of some interest. General engineering is con- 
sidered moderate, electrical engineering good, and tool-makin, 
quiet. Iron tube work is fairly good. Carriage ironworkers an 
nut and bolt makers are busier. Railway carriage work is 
moderately good, and iron tube work—like wire-drawing—fairly 
so. Ammunition workers are brisk. 

The annual report of Mr. W. Beattie Scott—H.M. Inspector of 
Mines for the South Staffordshire district, which includes a portion 
of Worcestershire—for 1894 shows that the 315 mines-that have 
been in operation have raised coal upon very few more days— 
58,020—than in 1893, when the four months’ strike occurred. The 
persons employed in and about the mines under the Coal Mines 
Regulation Act numbered 27,939, of whom 20,853 were under- 
ground, and 7086 above. In spite of the dulness of trade, the 
underground workers increased by 400. There was a remarkable 
decrease in the number of women employed on the pit banks, 
there being now only 166. During the yearthere were raised :— 
Coal, 9,164,543 tons; fireclay, 272,573 tons; ironstone, 38,550 tons ; 
pyrites, 668 tons ; total, 9,476,334 tons ; or a slight improvement 
upon 1893, But last year’s output was 800,000 tons lees than in 
1892. Iron ore mining has decreased from 400,000 tons in 1875, to 
38,500 tons in 1894, The average selling price of coal during the 
year was 6d. or 7d. per ton less than in 1893, In coal mines 
Py were fifty fatalities, compared with a decennial average of 
42:4, 
The question of improved railway accommodation for Coventry 
is being agitated perseveringly. e latest step is that a deputa- 
tion bas waited on the directors cf the Midland Railway Company 
at Derby to lay before them the advantages desirable from con- 
necting Coventry with their system. Coventry is at present served 
rari by the London and North-Western alone, though the 

idland possess certain running powers into the station. The 
great want of Godiva’s city is direct communication with the 
North and West. This, it is suggested, might be secured bya line 
from Water Orton to Coventry, thence running if possible through 
Northamptonshire. This would considerably shorten the Midland 
route between Birmingham and London, and open new sources 
both for passenger and goods traffic, especially in the mining 
districts. The proposed new line is to be considered by the Mid- 
land board of directors at their next meeting early in April. 

The Birmingham City Council have empowered their Technical 
School Committee to expend £6030 in providing electric light 
fittings and motive power at the new Technical School, and have 
authorised them also to accept the tender of Messrs, D, and C, 
Graham, of Glasgow, for £5500 worth of the work. 

Messrs, John Wright and Co., at their annual meeting yester- 
day, announced a profit on the year of £17,000 ; and dividends at 
the rate of 6 per cent. per annum on the preference shares, and at 
the rate of 10 per cent. on the ordinary shares, together with—in 
the case of the latter—a 5 per cent. bonus. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—Last week I dealt with some of the causes that 
have contributed towards the prolonged depression in the iron 
trade of this district. This week it will be interesting to note 
some cf the causes that have operated and are still operating in 
the same direction with re ing industries of 





rd to the en mowing 
Lancashire, which taking them all through have been but very 





indifferently engaged for a considerable time past. The 
report of the Steam Engine Makers’ Society, ioe ion 
are in Manchester, showed a further steady increase in the 
number of unemployed members on the books during the last 
year, the percentage reaching as high if not a higher point than 
ad been touched, with the exception of 1879, for the last 
thirty-five years, and the income of this—one of the most carefully 
—— trades union organisations in the kingdom—was again 
considerably under the expenditure owing to the heavy drain upon 
the funds in providing support for out-of-work members, ith 
the present year there has been some slight improvement in the 
direction of a small reduction in the number of unemployed, both 
in the above organisation and also in the Amalgamated Society of 
Engineers, but neither the — sent in from the principal 
industrial centres of the various branches of the above societies nor 
the reports I receive from some of the principal representatives of 
the engineering trades, and from sources officially representing the 
pees py indicate any appreciably increased activity generally, 
and there is co Jarge a gap to fill up before the general run of 
engineering shops in this district could be said to be fully employed, 
that, even with a substantial and general improvement in trade a 
considerable time would elapse before the engineering industries 
of this district could be placed on a thoroughly saticfactory 
footing. 

There has perbaps been nothing more striking in the course of 
events during the last few years than the gradual drifting away, 
chiefly to Scotland, of two important branches of industry, in 
which [Lancashire at one time held a foremost position—the loco- 
motive building trade, of which*Manchester was once the most 
important centre in the kingdom, and the marine engineering and 
shipbuilding industries, of which, until a few years back, the Liver- 
pool district and the Mersey were one of the leading centres, 
With regard to the locomotive building trade, the president of the 
Manchester Association of Engineers, in his inaugural address a 
couple of years back, drew special attention to the drifting away 
of this branch of industry from Manchester. He must corfess, he 
said, he was under the impression that during the past twenty 
years Manchester had not made the same progress as, say, Leeds 
or Glasgow. In the locomotive building trade, for example, the 
last returns, issued December, 1892, indicated that the number of 
men employed in the Glasgow gg was 5511, whilst the 
number at present employed in Manchester was 1500. The 
question was, why Manchester, which twenty years ago held the 
primary placein locomotive building, had been relegated to such a 
position, It had not been caused by disputes or strikes, but 
was due entirely to the more favourable position in which 
Glasgow was placed with regard to wages and general cost 
of production. In the tool trade also, notwithstanding the 
ingenuity and good workmanship displayed by their machine-tool 
makers, a considerable amount of work that twenty years ago 
came to Manchester had found its way into Yorkshire. Loco- 
motives, machine-tools, and general engineering might be con- 
sidered open work, they had no special patent or other advantage, 
and they had been competed for in the open, and had gone to the 
cheapest market. The only thing which had saved Manchester, 
and kept the district in the high position it still occupied, was 
to his mind to be found in the inventions of Whitworth, the 
manufactures of Messrs, Gresham and Craven, in the develop- 
ments of the gas engine Cd Messrs. Crossley Brothers, and in the 
specialities of Messrs. Mather and Platt; the total number 
of men employed by these firms being on an average about 

The managing director of one of the oldest-established engineer- 
ing firms in Lancashire, writing to me also upon the above subject, 
states that not only is a large bulk of the locomotive trade leaving 
the district, but the general run of work is drifting away to York- 
shire and Glasgow in like manner. ‘‘ We cannot,” he proceeds, 
‘*compete in locomotive work with the other low-paid districts. 
We are subject to a minimum wage of 32s, and 34s, per week, 
against the Yorkshire 26s. and the Glasgow 21s.; in fact, so far as 
I can gather, there is no minimum in Glasgow or in Scotland at all, 
every man pleasing himself, The cause of this is, that the trades 
unions are not strong enough in these places to insist upon a 
minimum wage equal to that of Manchester ; consequently, until 
they can make a stand, the wages will remain low, and 
the trade will go that way. We think 32s. and 34s, per week 
little enough for a skilled mechanic, and should be sorry to have 
to reduce it lower, but in face of the trade leaving the district what 
else can be done? The trades unions of Manchester insist not only 
on this minimum wage, but also on a high percentage for overtime 
with a large allowance for men working out, and the employers 
in a resigned sort of way keep trying to get work and carry on at 
a loss, hoping for better times which do not come, and never will 
come, until something is done. Take a case quite recently. A 
local firm tendered for a locomotive order for the West Australian 
Railway. They had drawings, patterns, templates, &c., all 
ready, and quoted cost to get work, but a Glasgow firm 

uoted about £300 an engine less, and secured the order.” 
pe firms, he added, went on tendering for all railways 
they had previously done work for, but —— took it 
nearly all from them. During the last few months their firm Lad 
quoted to different agents and firms for about £30,000 worth of 
hydraulic machinery, and secured about £4000 worth of it, the 
remainder having gone to Scotland and the Yorkshire districts, 
especially Halifax, Huddersfield, and Leeds. Their competitors 
also came drumming around Manchester for the packing press trade, 
and got a lot of it; they could not, however, possibly compete but 
for the low wages and classof work, As a further illustration, the 
Ship Canal work last year might be taken, Their firm got tencranes, 
another ten went to Leeds, which was also getting all the hoists 
and jiggers to make. The Manchester Power Supply was another 
case in point. The Corporation got their engines from Chester, 
another low paid place, and now the others were on order from 
Preston—in fact, any place to get work from was better than the 
Manchester district, There seemed to be a combination of cir- 
cumstances to drive the trade away from Manchester. Messrs. 
Sharp, Stewart and Co. left Manchester because of the attractions 
of Glasgow—cheap labour, cheap ground, cheap freight, contented 
workmen, no trades agitation always on, and the progress they 
had since made was described in THE ENGINEER, whilst the trade 
of Manchester kept drifting away, taking with it the life’s 
blood of the district. What was wanted was that Mr. John 
Burns, Mr. Keir Hardie, and jother trades union mechanics 
should get an Act of Parliament to enforce an all-round wage 
equal to that in Manchester, this rate to be the minimum, The 
shops in this part of the country would then soon hold their own 
with both the Scotch and the Yorkshire men. In the meantime 
they must keep struggling on, but it was very trying to continue 
estimating and tendering for work day after day and hear of it all 
going to these low-paid places. Another cause of the present bad 
trade was the silver question. They could not get orders from 
India for gry | plant on account of exchange, Every buyer 
was putting off his purchases till the rupee was more settled, and 
in the meantime they were getting all the articles they could from 
those countries who would accept silver payment, and unless some- 
thing is done soon this business will also take its departure. 

ith regard to the other branches of engineering, one of the 
local journals, in a special article dealing with the recent ex- 
ceptional distress, gave a most dismal description of the position 
in one of the most important engineering districts of Manchester. 
After pointing out that in most cases the exceptional distress 
would disappear with the advent of more favourable weather, 
the article proceeds:—‘‘The real pinch in our industry comes, 
it would seem, in connection with the engineering trades, 
which are chiefly carried on in Gorton and Openshaw. It 
is not a matter of weather in this case, The depression 
bas extended over two years, and the cloud is darker to-day 
than it has been for a very ge Bn past. At four great 





workshops, Messrs. Whitworth’s, Ashbury’s, Beyer and Peacock, 
and the Gorton Tank, work has never before, it is said, been 
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so slack, and Mr, Singlehurst, the secretary for the Manchester 
District of the A ated Society of Kogineers, has on his 
books the names of between five and six hundred men who are 
out of employment. Of those who are at work a considerable 

ortion would gladly welcome an eight-hour day. As it is 
prop Fi 1g y’ ° 
they are put on short time, and that means that they and their 
families are on very short commons, There are many dependent 
industries which reflect the depression in engineering, and con- 
tribute materially to the body of unemployed.” 

Discussing the other day the cause of the depression with the 
principal of one of the best-known machine tool-making and 
general engineering establishments in Manchester, situated in 
another portion of the district, he told me that for the past twelve 
months they had been paying very little more than about half their 
usual amount in wages. So far as they were particularly con- 
cerned, the loss of trade during the past twelve months was largely 
due to the prolonged coal stoppage, which had so seriously affected 
the railway companies that they had been giving out nothing like 
their usual orders. Representatives of other important engineering 
firms in the district have also given me equally unsatisfactory reports 
as to the condition of trade for some time past; but there are, on the 
other side, many important exceptions to this discouraging condi- 
tion of things. As one illustration, Messrs. Crossley Brothers 
have in no way felt the depression, their great difficulty being to 
keep straight with their orders; in not afew instances machine 
tool makers, although by no means pressed with work, have in a 
hand-to-mouth sort of way been kept regularly going, and one or 
two large establishments who have specialities have been kept 
fairly busy. These, however, are the exceptions—not the rule ; 
aud taking the engineering trades all through, the position has 
been distinctly bad. Only on Tuesday I was talking the matter over 
on the Manchester Exchange with a well-known engineer who is in 
an exceptionally good position to form an accurate estimate of the 
outlook and who is certainly inclined to be optimistic rather than 
otherwise. He had, he said, been forced to the conviction that 
the general position, not only in the engineering trades, but of 
other allied branches of industry was really bad—worse, in fact, 
than he had known it for a considerable period, whilst he had 
never known & spring season to open so unsatisfactorily or with 
such generally discouraging conditions surrounding the immediate 
prospects of the future, 

The shipbuilding, and with it the important marine engineering 
branch of industry, would seem to have left the Mersey entirely 
so far as the Liverpool side is concerned, the shipbuilding retarns 
for the past year showing that no work of any real importance had 
been turned out, except by Messrs. Laird Brothers, of Birkenhead. 
When it became evident that the Liverpool shipbuilding trade was 
gradually but surely leaving the district, I had several opportuni- 
ties of discussing the situation with the principal shipbuilders, 
and the chief reasons they assigned were that with the lower 
rates of wages and lower cost of production generally on the Clyde 
and in the North, vessels could be built at such a low figure, as 
compared with Liverpool, that they had no chance whatever in 
competing for orders. In the matter of wages they were placed 
at a considerable disadvantage, owing to the fact that whilst in 
ordinary commercial work they were cut out by competitors in the 
North, Messrs. Laird Brothers, on the Birkenhead side, kept 
busy with home and foreign Government contracts for war vessels, 
the result being that the men, having no difficulty in maintaining 
their wages on the Birkenhead side, would listen to no suggestion 
of reductions on the Liverpool side which would place their ship- 
yards in anything like a position to compete with the Clyde, the 
consequence being that the principal Liverpool yards had gra- 
dually to be closed altogether, the inevitable result being only 
staved off in some instances by vessels being built on speculation, 
and companies afterwards formed to work them. Other causes 
have no doubt operated in bringing about the collapse of the 
Liverpool shipbuilding trade, amongst them the steadily increasing 
length and general dimensions of trading vessels, for which the 
yards in some cases were not suitably adapted, but the higher 
wages and general cost of —— as compared with other 
districts, have in the shipbuilding, as in other branches of Lanca- 
shire engineering already referred to, mainly contributed in divert- 
ing the trade into other districts, 

Any comments on the coal trade which I intended to have dealt 
with in my present ‘‘ Notes” I must leave over until next week. 
I may add, however, that I have just received from the Home- 
office a summary of statistics prepared by H.M. Inspector of Mines 
with reference to the output of coal during last year, which show 
that the quantity raised, 188,277,525 tons, exceeded by 2,798,399 
tons the highest output hitherto recorded, viz, that of 1891. 
These summaries, however, do not give details as to the districts 
where the increased production has taken place, and certainly— 
judging from the ny oe of the largest coal companies in Lan- 
cashire—this district has not in any way contributed towards the 
increased output. One noticeable feature in connection with the 
returns is that the quantity raised per person by the men em- 
ployed underground was last year tons, as against only 319 
tons per person during the preceding year. 

In the pig iron market there has been rather more stirring 
during the past week in the way of actual business doing. The tran- 
sactions put through have, however, been mostly at the bottom 
prices, but at these there is a tendency towards firmness on the 
part of sellers. Dalivered in the Manchester district, the average 
prices are about 42s, for Lincashire foundry, less 24 ; 363. to 383. 
for forge and foundry, Lincolnshire, and 42s. to 42s, 6d. for 
foundry Derbyshire, and 433, 4d. for foundry Middlesbrough, net 
cash, with Eglinton and Glengarnock about 453. 6d., and Gart- 
sherrie 47s, 64. to 48:., net prompt cash delivered at the Lancashire 
ports, although in Scotch iron there have been sellers in some 
cases at 6d. under the above figures. 

Manufactured iron continues weak, with forges only in excep- 
tional cases running more than half time, Lancashire bars do 
not average more than £5, and only in exceptional cases are 
North Staffordshire makers getting above this figure, sheets range 
from £6 123. 6d. and £6 153, to £6 17s. 6d.; hoops, £5 12s, 6d. to 
£5 17s, 6d. for shipment, and £5 15s. to £6 for home trade. 

All descriptions of either raw or manufactured steel continue 
depressed, ordinary foundry hematites being obtainable at 51s. to 
51s. 6d., less 24 ; steel billets, £4 to £4 5s. net cash, according to 
quality, with business in steel boiler plates difficult except at some- 
thing under £6 delivered. 

In the metal market there has been a further giving way in 
prices for manufactured goods, both brass and copper tubes having 
been reduced id. per pound. 

For coal the demand is quieting down, with pits again getting 
on to short time and prices easier, although not quotably lower. 
At the pit mouth ,best Wigan Arley remains at 10s. 6d. to 11s.; 
Pemberton 4{ft. and seconds Arley, 8s. 6d. to 93, 6d.; common 
house coale, 7a, 64. to 83.; steam and forge coals, 63. to 6s. 6d. per 
ton; engine fuel, 33.64. and 4s, for common, to 4s, 6d. and 53, for 
better qualities ; with steam coals for shipment about 8s, to 83. 6d. 
per ton, delivered at the ports. 

Barrow.—There is rather a better tone in the hematite pig iron 
trade, but there is no increase to note in the orders offering either 
on home or on foreign and continental account, Only twenty-six 
farnaces are in blast, compared with thirty-one last year, while 
seventy-five furnaces have been built. Daring the week stocks 
have risen by 2074 tons, making an increase since the beginning of 
the year of 19,501 tons. There is now held in warrant stores 
189,979 tons. Prices are weak at 42s, 6d., net cash sellers, 42s. 54d. 
buyers, Makers quote 433. to 44s, for mixed Bessemer numbers, net 
f.o.b, There is practically no trade in forge and foundry qualities 
of pig iron, 

‘The steel trade is short of orders. Indeed, the capacity of the 
mills in this district is as great as any demand made upon them in 
the most brisk times would only find employment for. Rails are in 
quiet request, and makers hold but few orders. Prices are below 
£3103, for heavy sections, net f.o.b. In plates for shipbuilding 
purposes makers are fairly well sold forward, and expect som 





farther new orders on Admiralty and general account, There is only 

a small trade doing in tin bars or hoops; while slabs, billets, and 

— _ are not asked for. Heavy steel castings are still in 
emand. 

Shipbuilders and engineers are not in receipt of new orders, but 
are busy, and are likely to remain so. 

The shareholders of the Barrow Steel Company held their annual 
meeting in London on Saturday last, the Duke of Devonshire pre- 
siding. The report shows an unsatisfactory year’s working. No 
profit was e, and in order to pay the debenture interest 
£25,000 had to be called up from the reserve fund, which is now 
exhausted. The report was adopted, and the Duke of Devonshire, 
Mr. Victor Cavendish, M.P., and Mr. F. W. M. Schneider, who 
were the rotiring directors, were reappointed. 

The difficulty between the Barrow Steel Company and its men 
has not yet been settled, bnt the arbitrator’s award on the iron 
side is expected, and ments are in progress to take the 
— on the steel side. Inthe meantime the steel works are 
c ° 

Iron ore is very greatly depressed, and raisers are only bringing 
to the surface a moderate cnnety of metal. Shipments at iron ore 
to other districts, or ments sent away by rail, do not repre- 
sent the bulk of trade which was done some time ago. Prices are 
steady at 83, 6d. to 10s. per ton for ordinary qualities net at 
mines, 

The coal and coke trades are very quiet, and the consumption 
of the district is limited by reason of the stop of many works, 
and the irregularity of the work done at those establishments 
— are partially employed. The old rate of prices is main- 
tained. 

The shipping trade is very depressed so far as pig iron is con- 
cerned, and seems more lively with steel. The exports from West 
Coast ports during last week represented 9015 tons of pig iron 
and 14 870 tons of steel, Pncmstm » with 10,306 tons of pig iron an 
6035 tons of steel in the corresponding week of last year, a de- 
crease of 1291 tons of pig iron and an increase of 8835 tons of steel. 
The total shipments up to date this year represent 56,689 tons of 
pig iron and 83,878 tons of steel, compared with 80,163 tons, and 
70,301 tons respectively in the corresponding period of last year, 
showing a decrease of 23,474 tons of pig iron, and an increase of 
13,577 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade continues very irregular, the tendency in values 
being downward—the inevitable result of the diminished output be- 
ing more than equal to the commercial demand. The weather hav- 
ing become milder has at once told upon the business in house coal 
for London and the South, and the changes which are now in 
operation with regard to wagons has caused coal merchants 

nerally to withhold large orders as much as possible. Those 
p ev who are owners of their own wagons are not disturbed by 
the alterations, but hundreds of colliery wagons are now standing 
idle at the pits. The time worked is about four days per week, 
and as it is, there is more coal brought to bank than is inquired 
for. The open weather has increased the competition in the 
London market of seaborne coal from the North. is forms 
another factor against supplies from the central coalfield. Silk- 
stone coal is quoted at 9s, 3d. to 10s. 6d. ; Barnsley softs, 8s. 3d. 
to 93, 64. ; Fiockton, 83, to 8s, 6d.; and thin seam coal at 7s. 3d. 
to 7s. 9d. per ton, all these prices — at the pits. A rather 
larger quantity than usual of coal from the thin seams is at present 
being offered at low rates, Less than the ordinary quantity of 
house and gas coal is being forwarded to the Eastern Counties. 
In steam coal, trade is — quiet, and there is an entire absence of 
uniformity of demand. Foreign orders are being keenly —_—— 
for by the larger Yorkshire collieries, a considerable advance being 
shown last month upon the export trade done in the corresponding 
period of last year. 

Advices received in Hull and Grimsby show that although the 
thaw in the Baltic, which set in last week, has somewhat cleared 
away the block, the ice north of the Sound still checks navigation. 
From Grimsby the other day 2500 tons of gas coal were shipped to 
Buenos Ayres at 9s, 6d., and 22,000 tons to Genoa at 6s. These 
freights are regarded as low, and there is an expectation of a con- 
siderable advance shortly, inquiries bei { more 
and i ingly active. Locomotive fuel is at present 
obtainable at lower rates than those arranged for under contract. 
This circumstance checks the deliveries which are being made by 
the railway companies under their agreement. For Barnsley 
hards 7s, to 7s. 6d.,and for Parkgate 6s, 6d. to 6s. 9d., are the 
quotations, with in occasional cases lesser values ruling. Small 
coal, slack, and smudge remain at the low price previously quoted, 
with no prospect of any immediate advance being obtained. 
Useful slack is now at 4s, 6d. to 5s., pit slack at 2s, 6d. to 3s., 
while smudge can be had at 1s. 6d. per ton. Coke is also quicter 
at from 8s, 9d. to 11s. per ton, with every likelihood, in the absonce 
of an improvement in the iron trade, of the make being further 
reduced. A moderate ton is being sent to Derbyshire, North 
Lincolnshire, and other districts where pig iron is smelted. 

Reports as to the future of the pig iron trade are not at all 
encouraging. Lincolnshire pig iron is now at 353. 6d., an ex- 
ceptionally low figure, and considerably under what at the end of 
last year was regarded as bottom price. Hematites are in rather 
better demand, at from 493. to 51s. per ton, according to brand, 
delivered in Sheffield. Bessemer billets are also slightly brisker 
at £5 7s. 6d. to £5 12s, 6d. During the last fortnight the market 
has shown a tendency to be firmer as is steel material, The 
iron trade, on the other hand, is said to be as bad as the ex- 
ceptionally low figure which commenced in 1877 and closed in 1889. 
Prices are not quite so low as then, but dearer coal and higher 
wages more than compensate for the difference, although some 
expectation is entertained of the American trade extending, but 
there does not seem to be any very good ground for hope in that 
direction. 

The railway material trade is looking up a bit. In addition to 
the important work mentioned last week as coming into the 
Sheffield district, chiefly on account of the extension to London 
of the Manchester, Sheffield, and Lincolnshire Railway Company, 
a large order for wheels has been divided between Messrs. Craven 
Brothers, Darnall, Sheffield, and the Ashbu oe Company, 
near Manchester. The Manchester, Sheffisld, and Lincolnshire 
Company intends to begin at once the construction of 1000 wagons 
at the Gorton establishment. These wagons, which are also 
intended for the new line to [.ndon, will give welcome employ- 
ment to the people in that neighbourhood, which has suffered like 
other districts from the distress, Messrs. Craven Brothers are at 
present building{carriages for the Cheshire Lines, the South-Eastern 
and other railways. They are also engaged on a large order for 
the Siam State Railways, consisting of a Royal saloon for the king, 
a carriage for the Royal Riilway Dspirtment, one saloon carriage 
on bogies for his Majesty, first-class saloon carriages, second and 
third-class carriages, luggage and postal vans, covered goods 
wagons, covered cattle trucks, covered pig waggons, covered 
poultry wagons, ice wagons for fish, coal, lime, and ballast wagons, 
as well as platform wagons. The ballast wagons are now ready for 
consignment. 

In the lighter branches of business there is very little to report. 
The home trade in steel, cutlery, tools, &c., was most —— 
affected by the severe weather, the call for goods during February 
being much smaller than in the preceding month. trades, 
such as shovels, forks, spades, gardening and other — for 
working the earth, are being actively called for now that the frost 
has broken up and the land can be gotat. A very brisk business 
in these specialities is certain, and most of our houses report an 
accession of good orders daily. In the silver and electro trades 
manufacturers are now between seasons, and the travellers in the 
different home markets do not hold out much hope of an improve- 











ment at present. In this, as in other respects, the severe weather 
has told upon the trade done, in the rural districts partienlarly. 
The noteworthy increase in the call for silver goods continues, 
the idea amongst householders being that values are not likely to 
be lower, and that their table appointments in the metal 
will always be worth all they paid for them, if not more. A 
largely increased value in silver goods is at present being turned 
out in the Sheffield establishments with a perceptible lessening of 
demand for electro-plate, although not to such a serious extent as 
might have been anticipated. Although our cutlery firms have not 
benefited so much by the revision of the American tariff as was 
ex , there is a better demand for the higher grades of table 
knives, carvers in staghorn sets, and for case goods generally. The 
Solingen cutlers have recently obtained an advance of 25 per cent. 
in wages, and this by increasing the cost of production is — 
to stimulate the trade in the secondary grades, which are taken by 
the American market. 

The report of Messrs. Charles Cammell and Co., Cyclops Works, 
which is always awaited with interest in the iron, steel, military, 
marine, railway, and general trades, was issued on Tuesday. The 
net profite for the year ended Dacember 31st, 1894, were £71,210, 
which, with the amount brought forward, made £94,556. The 
interim dividend—paid in October—absorbed £26,250, leaving for 
disposal £68,306, enabling payment of a dividend of 74 per cent. 
for the year, and the full amount on the preference shares, and 
carrying forward £17,806. Mr. Thomas Barbour, of Worthington, 
has been appointed on the directorate, in room of Mr. Charles 
E. Lees, who died last August. Mr. Barbour, who has had tong and 
intimate knowledge of the company’s works and mines in Cumber- 
land, takes the title of a managing director. The directors state 
that since the date of the last report—March, 1894—the demands 
upon the company for railway and general materials have some- 
what increased, but prices have not improved. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A VERY fair business has been done this week in several branches 
of the iron trade, and the tone of the market is altogether more 
sanguine, while better prices are being realised than ruled last 
week. Buyers are coming forward more freely for pig iron, very 
ready:to purchase for next month’s delivery, but pa Pa ahead 
than that they at present hesitate to go, though they can now 


hardly expect to see lower prices, as the time of the year has 
arrived when trade usually improves. Deliveries have this week 
increased not only on export but also on local account, 


and it is probable that stocks this month will show but a 
small increase, indeed, if the shipments go on increasing 
during the rest of the month as they bave been during 
the last week, there may be a decrease, the first that 
will have been reported since last April. Not since last November 
have the shipments been as good as they are now, and they are 
above a March average. Austria, Italy, Germany, and Scotland 
are receiving more iron from the Tees than usual, but the low 
prices at which it is sold make it profitable to buy it, and are thus 
enlarging the field over which Cleveland iron is successfully com- 
peting. Up to Wednesday night the quantity of pig iron ship 
from the Tees was 46,193 tons, as compared with 26,296 tons 
month, and 50,002 tons in March, 1894, to 20th. It is stated, 
however, that the shipments do not yet come up to expectations, 
for they should have m heavier when such poor returns were 
made with respect to January and February. 

The prices paid this week for pig iron have been generally 
higher than they were last week, when No, 3 Clevelandjg.m.b. pig 
iron could be had for prompt f.o.b. delivery at 34s. 3d. per ton, 
but this week the minimum has been 34s. 6d., and at that a con- 
siderable amount of business has been done. Merchants who 
wer@ underselling makers are now asking the same figures, as 
warrants have gone up, and they cannot with profit employ them 
to compete with makers’ iron, and so force down the prices of the 
producers. Theiron that has been bought this week has been 
mainly for delivery next month, as consumers have been rather 
unwilling to buy for delivery further ahead at the prices that sellers 
are quoting. They would give 34s. 9d. for No. 3 for delivery over the 
whole of next quarter, but makers are not dis to commit 
themselves, because they are almost certain todo better. Cleveland 
warrants, which last week dropped to 34s, cash—and were unduly 
depressed—have this week been quoted as high as 34s. » and 
the advance has strengthened the general market. On Wednesday 
the price closed at 34s. 6d. The stock of Cleveland rig iron held 
by | et Connal and Co, on Wednesday was 105,838 tons, or 
1264 tons increase for the month. This—from a seller’s point: of 
view—is a better return than has been issued for some months, and 
would indicate a smaller margin between production and consump- 
tion than has been the case of late. A better demand exists for 
the commoner qualities of Cleveland pig iron, especially from 
Scotland, and prices have stiffened. No, 4 Cleve! foundry 

ig iron has been sold at 33s, 74d., and grey forge at 
Bs. per ton, both for prompt f.o.b. delivery. Mixed numbers of 
East Coast hematite pig iron are about 41s, 9d. per ton, for early 
f.o.b. deliveries, and a good deal has been sent of late to Italy. 
Better prices are expected, notwithstanding the restarting of the 
furnaces which have been damped down on the West Coast, 
because of disputes between masters and men. Tobey find it 
extremely difficult to compete with the firms on the East Coast, 
partly becanse their ore is dearer, though obtained close to their 
works, and partly because the cost of labour has been increased by 
the adoption of the eight hours’ system, which some firms would 
very gladly abandon. It is improbable after their experience, and 
after the experience of firms who have adopted it on the East 
Coast, that the general body of Cleveland ironmasters will make 
the concession, but the men’s executive are doing all they can to 
force the granting of the concession without delay. The threat of 
a stoppage is not likely to further the matter, when makers have 
a large stock as at present to draw upon, and if there is a strike 
the men will be the greater sufferers. 

For some kinds of finished iron and steel the demand has 
improved, and prospects generally are more encouraging than they 
bave been considered at any time this year. Some fair orders for 
steel rails have been booked, but the increase of demand has not 
yet extended to railway accessories, such as sleepers, chairs, fish- 

lates, &2., the works producing which are very badly employed ; 
in fact, they never experienced worse times. Generally 
£3 123. 6d. per ton at works is paid for heavy steel rails, 
and cast iron chairs are about £2123. 6d. The bar manufacturers 
are badly occupied, and complain greatly of Belgian competition 
in the commoner qualities, However low a price the British manu- 
facturers quote, the Belgians appear to be able to go still lower, 
and they are getting a large part of the trade with India, this being 
due, not only to the lower prices for the iron, but also for the 
lower freights, the Antwerp rates to [India being generally below 
those from this country. It is only in the common iron that the 
competition is felt. Where a good quality to stand stringent tests 
is needed, then the British firms hold their own. The quotations 
for common iron bars is £4 15s , less 2} per cent. delivered. 

Plates and angles are in more request, but the mills and forges 
are in some cases ranning no more than half time. The dulness in 
the plate and angle trades is mainly due to the slackness in 
shipbuilding, which is not surprising when so many vessels are 
laid up in our rivers, there baing ninety - seven steamers of 
92,000 tons laid up in the Tyne alone. But owners who have 
to buy new vessels cannot order them at a more favourable period, 
for the builders are prepared to accept very low rates. Messrs. R. 
Ropner and Sons, who are the largest firm of shipowners in the 
Hartlepools—having at the end of last year a fleet of thirty-four 
steamers of 70,000 tons—have decided to increase the number of 
their vessels to fifty. The additional vessels they will themselves 
build at their Stockton yard. The Secretary of the Boilermakers) 
and Iron Shipbuilders’ Association in his monthly circular 
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expresses disappointment at the Admiralty naval 
more work was expected to have been given out. He says, ‘‘ The 
larger vessels are to be laid down in the Royal Dockyards. The 
cruisers and all the torpedo catchers are to be built by contract. 
There is a good reason for this, as the Government could not in 
any way compete with yrivate firms for these very fast boats, It 
is well known that those who have had any experience of Govern- 
ment yards that ships built in the Royal Dockyards cost the 
country about 20 per cent. more than the same vessels would cost 
if built by contract. We cannot see why the country should be 
called upon to pay this extra money, and many times get an inferior 
article.’ 

At a meeting of the North-East Coast Institution of Engineers 
and Shipbuilders held at Sunderland, Mr. S. 0. Kendall, of the 
Bureau Veritas, read a paper which gave a history of the turret 
deck steamer—a new type of vessel introduced by Messrs. W. 
Doxford and Sons, of Sunderland, in 1891. The first vessel, The 
Turret, was built for Messrs. Petersen, Tate, and Co., of New- 
castle, and proved so successful that the builders have had to con- 
struct for the same firm no fewer than six steamers with a gross 
tonnage of 12,000, while up to the present they have built or are 
building for various firms fourteen steamers of that type, with a 
total ton of 29,641. Economy in working and greater 
safety at sea are claimed for this type of vessel. 

The report of the directors of the Teesside Iron and Engine 
Works Company, Middlesbrough, is not an inspiriting document. 
They complain that the trade of the country has been so depressed 
that it was impossible to obtain favourable results at these works, 
and the directors see no prospects of early improvement. They 
report a loss of £3699 on the year’s operations, and adding for 
depreciation, additions to plant, interest on loans £4678, the 
balance against the company for the year is £8377. Two of their 
four blast furnaces have been at work all the year, producing 
hematite. The bridge yard has been occupied with orders at low 
prices, and it has been impossible to secure work for the foundry 
and fitting-shops at reasonable figures. Their shipyard has been 
untenanted, 
=The question of shortening of the hours in the finished iron- 
works of the North of England has now been adjudicated upon 
by Mr. David Dale, the referee of the Board of Conciliation. The 
men asked that each day and night shift of twelve hours should 
end at 5.30 instead of, as it was supposed to do, at six o'clock, 
and that one o’clock should be the lin:it for Saturday. Mr. Dale 
decides that an insufficient cause has been shown for compulsorily 
shortening the hours of the ordinary day and night shifts, but 
that the Saturday shift should be brought to a close from 1.30 to 
2.30 p.m., t.¢., that work should cease at 2.30, and every effort 
must be made to bring it to a close in light mills at about 1.30. 

The coal trade shows a little more life, especially in Northum- 
berland, where the opening of the navigation season is having a 
— effect, that county doing its best trade when the shipping 
emand has to be met, Exports have been very heavy during the 
past week at all the ports, and prices are stiffer. Only 300 of the 
members of the Northumberland Miners’ Association are out of 
work, whereas 2000 of the members of the Durham Association are 
so situated. From Tyne Dock alone last week over 111,000 tons 
of coal and coke were shipped, 9000 tons more than in the corre- 
sponding week of last year, an increase which is satisfactory after 
such a long period of decreases, 

Coke is in better request, and the prices are firm. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market, which was somewhat depressed towards 
the end of last week, improved in the last two or three days, when 
the tone was firmer and prices tending upwards. The amount of 
business done has been small. Scotch warrants have sold from 
41s, 7d. to 41s. 10d. cash, Cleveland iron from 34s. 4d. to 34s. 6d., 
while Cumberland hematite is at 42s, 6d. and Middlesbrough 
hematite 41s. 2d, 

Messrs, William Baird and Co. have lighted an additional 
furnace to produce hematite pigs at their Lugar ironworks. The 
total now in blast in Scotland is 75, compared with 66 at this time 
last year ; there are 42 furnaces making ordinary iron, 29 hematite, 
and 4 basic. 

The prices of makers’ iron have been tending downwards, 
G.M.B., f.o.b, at Glasgow, No. 1, is quoted 43s, per ton; 
No, 3, 41s.; Monkland, No. 1, 43s. 6d.; No. 3, 41s.; Carnbroe, 
No. 1, 44s. 6d.; No. 3, 42s,; Clyde, No. 1, 48s.; No. 3, 45s.; 
Gartsherrie, Calder, and Summerlee, Nos. 1, 50s.; Nos, 3, 46s.; 
Coltness, No. 1, 52s.; No. 3, 493.; Glengarnock at Ardrossan, 
No. 1, 48s. 6d.; No. 3, 44s.; Eglinton, No. 1, 46s.; No. 3, 443; 
Dalmellington at Ayr, No. 1, 45s, 6d.; No, 3, 438, 6d.; Shotts, 
No. 1, 52s.; No. 3, 49s. 6d ; Carron at Grangemouth, No. 1, 
54s. 6d.; No. 3, 49s. 6d. 

The home demand for Scotch pig iron is moderate, the fact bei 
that it is not improving as could be desired, and it is doubtfu 
whether the reductions being made in prices will tend to increase 
the inquiry. The output of ordinary iron is about 1000 tons per 
week larger than at this time last year, but stocks are considerably 
smaller, so that if there were any pressure of demand prices need 
not be adversely affected. The production of hematite is at the 
rate of 1500 tons per week more than twelve months ago, and it is 
fally justified by the extra quantities required at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5219 tons, compared with 5204 in the corresponding 
week of last year. There was shipped to China and Japan, 857 
tons ; Holland, 230; United States, 10; Australia, 295; France, 
105 ; Italy, 100; Germany, 170; Russia, 140; Belgium, 30; other 
countries, 166 ; the coastwise shipments being 3116, compared with 
3195 in the corresponding week. 

The position of the finished iron trade has not materially im- 

roved. Some modifications favourable to the manufacturer have 
oon made in freights to the East, but the complaint now is that 
he is handicap; by excessive port charges. Indeed, the whole 
question of harbour duesand freights is just nowattracting very lively 
attention, having been thrust to the front by reports to the effect 
that American iron and steel have actually been imported into this 
country, and that this trade is likely to increase, eing that the 
West of Scotland has for a number of years been gradually 
increasing as a consuming district of imported iron from England and 
of ores from Spain, there does not appear to be any very serious 
objection to the importation of American iron and steel, if this can 
be done advantageously to the Scottish user. At the same time, 
the bare idea of such a thing taking place has occasioned 
quite a flutter in iron circles. Inquiries go to show that 
some Scottish merchants have been purchasing scrap iron 
and steel in the United States at what they consider very 
favourable terms, and are prepared to store the material on its 
arrival here until they can turn it over at profitable rates. This 
business was rendered possible by the extraordinarily,keen, not to 
say ruinous competition between the Atlantic lines of steamers. 
Complaints are made that the Scotch iron trade, both raw and 
manufactured iron, is unduly repressed by excessive coastwise 
freights, especially from Glasgow to Liverpool and London, and 
from what is now being said it is not unlikely that a good deal 
more may be heard of this subject in course of time, 

The steel trade is on the whole well employed, but complaints 
continue to be made of low prices. Much satisfaction has, how- 
ever, been occasioned this week by the representatives of the steel 
workers agreeing to a reduction of 5 per cent. in wages. It was 
feared that some trouble might arise over this question ; and now 
that it is settled, at least for the present, business will proceed with 
more confidence than would otherwise have been possible. 

There is comparatively little improvement in the coal trade. The 





considerable, is not such as to make up for the decrease in exports. 
Prices are without material change. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE prospects of an amicable settlement between the colliers and 
the coalowners improves daily. There is an evident wish for peace 
and steady work. They recollect the discomforts of August 19th, 
1893, when the action of the colliers, backed by the Federation, 
forced the colliers out, and it was only by September 2nd that 
anything like a general resumption of work took place, The mass 
of them now unhesitatingly protest against a strike, and in a few 
days this is to be brought to a practical declaration at the pit-head 
polling stations. The colliers are asked to declare at these places 
whether they will vote for the retention of the sliding scale or for 
a Conciliation Board. In either case work is expected to go on, and 
in the meantime their representatives and those of the employers 
will arrange matters. 

The miners’ representatives appear satisfied that there need be 
no fear of the action of the hauliers, as was rumoured last week ; 
— if - rumour weg prove to —_ no foundation, Wales will 

ave to be congratu! upon its policy of peace. I et, how- 
ever to note that the alarm of a strike ahead has told’ upon 
trade. It was stated on ’Change this week at Cardiff that a 
ss deal of tonnage had been drifted into other ports for 

ear of astrike amongst the Welsh colliers. Probably, had it not 
drifted away, it could not well have been grappled with, consider- 
ing the great run that Welsh coalowners have had. Last week 
the coal shipments were very heavy from all Cardiff ports, and this 
week’s total promises well, Barry Dock total on Monday being the 
record shipment of 29,972 tons. Last week Newport, Mon., 
dispatched 53,149 tons foreign, and 24,360 tons coastwise. 
Swansea coal total last week was 31,025 tons dispatched, and 
there are great expectations of this total being soon exceeded. 

On Tuesday there were complaints at Cardiff of congested stems, 
and of rather a meagre character of new business. This I expect 
was partial, for coalowners have maintained figures for prompt 
shipment, and are loth to quote for April. Prices in Cardiff rule as 
follows :—Best steam, 11s, 6d. to 11s. 9d.; seconds, 11s. to 11s, 3d.; 
dry coal, 103. 6d.; best Monmouthshire, 10s, 6d.; best small, 63, 3d. 
to 6s, 6d.; seconds, 5s, 9d. to 6s.; and dry small, 5s. to 5s.6d. In 
house coal prices remain firm ; rather more rigid than buyers like, 
Best is quoted in Cardiff at 11s.; No. 3 Rhondda, 10s. 9d.; brush, 
8s, 9d. to 9s.; small, 7s. to 7s. 3d.; No. 2 Rhondda, 9s, to 9s, 6d.; 
through, 7s. to 7s. 6d.; and small, 5s. to 5s, 3d. 

In pitwood there is a certain amount of depression. Stocks at 
collieries are heavy, and April will have to show its character, 
storm or calm, in a trade sense, before there will be much im- 
provement. Best is now quoted from 13s. 3d. Patent fuel con- 
tinues vigorous at 11s. 9d. to 12s, 3d. Coke prices are maintained, 
and owing to the high price for Rhondda No. 3 small, the 
market is hardening, and it is possible next week will yield other 
figures than of late. Swansea prices are as follows :—Best steam 
from 1ls.; No. 3 Rhondda, 10s, 6d. to 11s.; No, 2, 9s. 6d. to 
10s. 3d.; anthracite, 8s. 9d. to 12s. 6d. Coke, furnace, from 10s,; 
foundry, 17s. 6d. to 183.; patent fuel, 10a. 6d. to 11s.; iron ores, 
lls. to 123.; pitwood, 15s. 6d. to 163, 

An explosion occurred at the Malago Colliery, Bristol, on Friday 
last. Two men were killed and eleven others injured, six so 
seriously that they were detained in the hospital. It appears that 
the explosion happened when a gang of men were onlegs tour 
of inspection, prior to the night shift starting work. One of the 
suggestions as to the cause is the firing of a shot left by the day 
hands. Safety lamps were being used. 

Swansea is speculating upon the new line, the Rhondda and 
Swansea Bay, opening up a new route to London vid Pontypridd 
to Newport. 

With March in, and open weather, I have certainly been disap- 
p?inted in not having to record a busier time at the iron and steel 
works; aconsignment of rails to Gibraltar, asmall one to Yokohama, a 
third to Aberdeen, and a fourth to Highbridge, pretty well includes 
late business. If renewals are coming into demand, the time is 
favourable, and certainly prices cannot be less than they are 
now. Briskness continues in the steel bar trade for tin-plate works, 
in view of the possible ‘‘eventualities.” When the colliers are 
pledged toa fair term again of six or twelve months, the “ spurts” 
we are now getting will very likely end. 

The latest quotations of iron and steel, Swansea Exchange, are 
as follows :—Glasgow pig, 41s. 10d.; Middlesbrough No. 3, 34s. 6d.; 
hematite. 41s. Ohd.; Welsh bars, £4 15s. to £5; sheets, iron and 
steel, £6 to £6 5s.; steel rails, heavy, £3 15s, to £3 17s, 6d. Light 
sections, £4 5s, to £5. Bessemer steel, tin-plate bars, £3 15s. to 
£317s. 6d. Siemens, best, £3 18s. to £4, all delivered in the dis- 
trict, cash, less 2} per cent, Tin-plate quotations remain in the 
old rut. Bessemer steel cokes, 93. 6d. to 9s. 9d.; Siemens, 93. 9d. 
to 103.; ternes per double box 28 by 20, 183. 6d., 19s., to 22s, 6d.; 
best charcoal, 10s, 6d. to 12s. 6d.; wasters 6d. less than primes. 
Last week the shipments of tin-plates at Swansea were 69,509 
boxes, and the make 67,404 boxes. Present stocks, 249,377 boxes, 
compared with 251,482 boxes the preceding week, and 295,622 
boxes the corresponding week last year. This shows a slight 
improvement, 

On ’Change, Swansea, it was stated this week that the condition 
of the trade was little altered. A better inquiry was coming from 
America, and prices had an upward tendency. It is rather 
expected that more mills will be laid by before the turn takes 
place. Block tin has gone up £3 per ton, and this tells badly on 
tin-plate makers. The price is now £62 lds, to £62 17s, 6d. 

Reports from Briton Ferry continue favourable. Mills at Villiers, 
Vernon, Baglan Bay, Gwalia, and Earlswood, eighteen in number, 
were very brisk last week. Another dispatch of tin-plates direct 
to Liverpool took place last week, and a good coal trade was also 
done. Make of pig iron and steel bar is well up to average. 

It is stated that the Bilbao contract of 15,000 to 20,000 tons coal 
has been secured by Messrs. Fillent and Co., of Cardiff and New- 


rt. 
if Mr. J. Lane Herbert has been appointed secretary to the Nixon 
Navigation Collieries, 
The Dowlais sinking st 
the 2ft. 9in. seam. 

The engineers’ difficulty at Newport is over. 
Wannarbrydd colleries, Gowerton, are expected to close, it is 
hoped only temporarily, from trade depression. 

The Welsh Bills, local dock and railway schemes, are now on, 
and very important measures will soon see the light. The first of 
the Welsh group is now before the Docks Committee. This is the 
Bute Docks Amendment Bill, but is not promoted = the Bute 
Docks Co. The promotion is by the Taff Vale, Great Western, and 
thymney companies, for the purpose of relieving each of certain 
service which they now give to the Bute Docks free of charge. The 
array of counsel is very large, and a stubborn fight is certain, 


Aberdare Junction is reported close upon 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
Iron trade over here has not in any direction changed or im- 
proved since last report, and the accounts that come in from the 
various districts, therefore, all bear a more or less unfavourable 
character. Naturally, prices do not move, or if they do, it is only 
in a downward direction. In spite of what is reported in some 
papers, there isan undeniably despondent feeling to be noticed 
among ironmasters in general ; the few orders that come in now 
and then cannot be expected to improve the activity in trade, and 
as spring business has not yet begun, it is likely that even further 
restrictions in output will have to take place, to avoid stocks from 





branches continue in a most depressed condition, with the'exception 

rhaps, of some of the larger steel works, which have secured a 
ew fairly good orders for railway — stock lately, and will be 
rather well engaged for some time ahead, 

For the present a moderate activity only is goin on at the 
blast furnace works in Austria-Hungary, and in the different 
departments of the malleable iron trade there is also but little 
doing on the whole, although the demand for girders and sheets 
has been a trifle more animated upon the week, epotaly on the 
Hungarian market, The Kaiser-Ferdinand-Nordbabn has invited 
tenders for the supply of eleven express locomotives and ten goods 
train locomotives, which will help to keep the shops briskly 
engaged for atime, The Swedish Minister of War is reported to 
have placed an order for 7000 rifles with the arms factory Mauser 
in Oberndorf, 

Austro-Hungarian business in coal was, for 1894, as follows :— 


Import. Export, 
1893, 1894. 1898. 1894, 
100 kilogs. 
Pit coal + 88,408,789 .. 40,482,666 .. 6,484,240 .. 6,246,699 
Brown coal 201,114 .. 167,004 .. 67,681,857 .. 69,023,935 
Coke . 8,098,610 .. 4,872,592 .. 1,085,768 .. 1,105,595 
Value of import was, during the same year, for pit 


Coal 
26,232,768 fi.; brown coal, 90,182 fl.; coke, 4,372,592 fl. Value of 
export, was, for pit coal, 4,809,958 fl.; for brown coal, 23,468,478 fi, ; 
and for coke, 1,492,553 fl, 

Though rather more orders have been coming in on the French 
iron market, the improvement is progressing much more slowly 
than was at first expected, and the employment in the different 
departments is very moderate; only at the rail-works and con- 
struction shops some Pgs! good orders have been secured, 
Prices are, for bars No. 2, 140f. p.t. angles, 140f. ; girders, 150f. ; 

lates, 142°50f.; heavy plates, 160f. p.t. at works. A slow, 
dragging business is still reported throughout the Belgian iron 

e. Pig, as well as malleable iron, remains weak of sale, and 
the tendency of prices is, on the whole, downward. Belgian 
foreign trade in iron, steel, and machines, is shown to have been 
for 1894 as under :— 


Export. 
1894 1893, 1894, 1893, 
Tons. Tons. Tons. Tons. 
Ironore.. .. 1,982,722 1,684,679 260,355 171,120 
Raw steel .. 18,542 . 18,859 1,659 1,332 
Steel girders ta « 466 22,787 8,863 
Steel rails 2 442 18, 66,709 
Rolled steel 10,601 . 8,302 17,082 15,518 
Manufactu 
steel . 1,029 1,750 . 84,075 21,908 
Pig iron 228,637 158,660 12,022 18,581 
Scrap iron 24,739 27,587 8,481 9,486 
Iron wire 6,331 5,832 1,222 676 
Iron girders 677 623 47,130 67,634 
Iron rails 33 875 172 6,837 
Iron plates 2,289 2,099 68,710 63,385 
11,818 .. 12,398 162,564 133,210 
Nails 681 .. 761 1,028 7,122 
Hardware 3,862 .. 3,712 25,297 18,870 
Castings .. 1,166 . 8,107 22,122 19,799 
Rolling stock 9,796 .. 988 29,184 83,330 
Machines .. 20,453. 17,788 35,334 81,709 


In some branches of the Rhenish-Westphalian iron industry 
demand has been a trifle more lively upon the week. However, it 
would be imprudent to attach any importance to this, probably 
but passing, improvement. Theiron ore trade continues neglected 
and low prices only are being realised. Spathose iron ore is 
quoted M. 7 to 7°20 p.t. ; roasted do., M. 10 p.t. Nassau red iron 
ore, 40 p.c. contents, still stands on M. 9 p.t., free Dillenburg. 
Luxemburg-Lorraine minette is quoted M, 2°40, 2°60, and 3°20 p.t., 
according to <r: On the pig iron market the dulness 
previously reported has rather increased, and the most obliging 
offers on the part of producers do not induce consumers to come 
forward with their requirements, How long the present state of 
things will last no one knows, and there is certainly every reason 
to feel uncomfortable with regard to the future of the iron 
trade. Stocks increase. Official prices are, for spiegeleisen, 
10 to 12 p.c. grade, M. 51 p.t.; forge pig, No. 1, M. 45; No. 3, 
M. 42 p.t.; hematite, M. 63 p.t.; foundry pig, No 1, M. 63; No. 
3, M. 54; basic, M. 44; German Bessemer, M. 48; iron for 
making steel, M. 44 to 45 p.t.; a pig, M. 42 p.t. at 
works, The malleable iron trade is not entirely without improve- 
ment, though, for the present, only very small orders are being 
received, but makers are accustomed to it, and are content if they 
can a their concerns moderately occupied. Besides, any, even 
the slightest, improvement in demand or price is considered as a 
foretoken of better times, and a more hopeful tone is, therefore, 
to be noticed in some parts. Concerning the different articles of 
manufactured iron, bars and girders are in quiet though slightly 
increasing demand ; hoops are in quite a lively request, while 
gu and sheets remain but weakly called for. Foreign inquiry 
or wire has been fairly good of late, but on home account next 
to nothing is done. 

Latest list quotation, per ton at works, are as under :—(Good 
merchant bars, M. 100 to 103; angles, M. 110; girders, M. 83 to 
87 ; hoops, M. 100 to 105; billets in basic and Bessemer, M. 73 to 
75; heavy plates, for boiler-making purposes, M. 130 to 140; tank 
do., M. 125 to 130 ; steel plates, M. 115 ; tank do., M. 110 ; sheets, 
M. 135 to 140 ; Siegen thin sheets, M. 120 to 125 ; iron wire rods, 
ccmmon quality, M. 110 to 115; drawn wire in iron or steel, M. 95 
to 100 ; wire nails, M. 113 to 115; rivets, M. 145 ; complete sets of 
wheels and axles, M. 270 to 280 ; axles, M. 200; steel tires, M. 195 
to 200; steel rails, M. 108 to 110; steel sleepers, M. 103; fish- 
plates, M. 112 to 120. 

Coal trade in the Rbein and Ruhr district has been particularly 
lively during the the last weeks, From February lst to March 6th, 
1895, were sold :— 








Tons. 
For home consumption .. e- 2,865,056 
For foreign consumption eo « 440,683 
2,805,789 
Total sale from beginning of the year till 6th of March being:— 
Tons. 
FPorinland .. .. «. oc «2 ec co co ce os 6,067,788 
DO OO ce. | ce p58: we, 06> 08 e6pces, ce, ee 
6,520,003 








INSTITUTION OF CIVIL ENGINEERS,—A meeting of the Manchester 
Association of Students was held on Wednesday evening, in the 
room of the Manchester Society of Chartered Accountants, when 
Mr. Norton, Assoc. M. Inst. C.E., read a paper on the ‘* Manufac- 
ture and Inspection of Railway ore & and Wagon Wheels and 
Axles.” Mr. L. B. Wells, M. Inst. C.E., past president of the 
association, —— the chair. Mr, Norton first described the 
manufacture and inspection of the materials used in the construc- 
tion of the wheels, and then mentioned in detail the methods of 
forming the various types of wheels. The hot spoke, cold spoke, 
and cast iron bossed wheels, also the wrought iron plate and 
Mansell wood wheels. The following tools and their uses were 
described :—The spoke-bending machines, bossing and glutting 
machines, axle-centreing and straightening machines, hydraulic 

ress for pressing on wheels, and hammer for knocking down the 
lip of tire on to Gibson ring. The author next discussed the 
various types of wheels in use, and then passed on to the descrip- 
tion of the manufacture of the tires and axles, from the ingot to 
the finished article, together with the method of testing and 
inspecting same. He then described the machinery and gauging 
of the a — to putting together, and the various 
gauges required, and concluded with a detailed description of the 
various tire fastenings in use. The paper was illustrated by 4 
lexge number of very excellent diagrams and models of the various 








shipments from the various ports still compare unfavourably with 
those of this time last year ; and the home consumption, although 





increasing too rapidly. With regard to the Silesian iron industry, 
the reports that are given are certainly not encouraging. All 





types of wheels, 

















_— a ee a re ae 


THE ENGINEER 


257 





Maton 22, 1895. 





—_— 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 13th, 


CoMMERCIAL conditions have improved slightly, 
as is shown in Clearing House returns and rail- 
way traffic reports, e industries are more 
active. Iron and steel makers are somewhat 
busier than a month ago. Prices rule fraction- 
ally lower. Money is cheap and apparently 
abundant. ‘The assurances that the gold reserves 
will be pro’ ded some confidence, but 
after all there is a spirit of discontent at the 
slow opening up of bnsiness to the old time 
dimensions of two years ago, when it was from 
15 to 25 per cent. greater than now. A better 
demand og in sight in most lines of trade, and as 
stocks are lower manufacturers expect to be 
called upon for supplies. Those who are behind 
the scenes know that in every branch of trade 
large consumers are standing, uncertain whether 
to place large orders for supplies, materials, and 
equipments, This very fact and possibility of 
activity is exerting a favourable influence, 








LAUNCHES AND TRIAL TRIPS. 

On the 12th inst. the s.s, Rossall went on her 
trial trip. She is a fine steel screw steamer, built 
by Messrs. Wm. Gray and Co, to the order of 
Messrs. Galbraith, Pembroke, and Co., of London. 
She takes Lloyd’s highest class, and her dimen- 
sions are:—Length over all, 322ft.; breadth, 42ft.; 
and depth, 26ft. The deck erections consist of a 
half poop, bridge over machinery s , and a 
forecastle deck. The saloon and cabin are aft, 
the engineers’ rooms in the after part of the 
bridge deck, and the crew’s accommodation 
forward. The hull is built on the web-frame 
system, with double bottom under each hold. 
Large hatchways are fitted, four steam winches, 
steam steering gear amidships, screw gear aft, 
two donkey boilers, patent direct steam windlass, 
and shifting boards hag pers stockless anchors, 
two masts telescopic, with sch ig, and all 
modern working appliances for general trading. 
The engines are of the triple-expansion type, and 
have been supplied by the Central Marine Engine 
Works. The cylinders are 23in., 36in., and 62in. 
in diameter, with a piston stroke of 39in., and 
steam is supplied by two large steel boilers work- 
ing at a pressure of 1601b. per square inch, The 
s.8, Rossall is the fifth steamer engined at the 
Central Engine Works for Messrs. Galbraith, 
Pembroke, and Co. The vessel left the harbour 
about noon, and after adjusting compasses, the 
engines were driven full speed till dusk, every- 
thing working in a highly satisfactory manner, 
there being no hitch or trouble of any kind, and 
no water whatever applied to any bearing. The 
supplementary feed is made up by one of Mudd’s 
patent evaporators, and the tail shaft is fitted 
with the patent preserver sleeve, The vessel and 
her machinery have been built under the superin- 
tendence of Captain Page and Mr, T. O. Charters, 
both of which gentlemen were on board at the 
trial, and accompanied the vessel to Cardiff, to 
which port she immediately proceeded at the end 
of a most successful trial trip. The shipbuilders 
were represented on the trial by Captain J. 
a and the engine builders by Mr. Thomas 

u . 

The cape liner Buluwayo was launched last 
week from the Walker shipyard of Sir W. G. 
Armstrong, Mitchell, and Co. The Bulawayo is 
the last of three sister vessels ordered by Messrs. 
Bucknall Brothers on behalf of the British and 
Colonial Steam Navigation Company, for their 
well-known line to the Cape and East Coast of 
South Africa. The Johannesburg, the first of 
the three, having already started on her first 
voyage, whilst the second vessel, Fort Salisbury, 
is now completed, and will leave the Walker yard 
in a few days. The vessels are of the three- 
decked type, and have been built of steel to the 
highest class at Lloyd’s. Their principal dimen- 
sions are:—Lepngth, 376ft.; breadth, 47ft.; 
depth, 30ft. 6in., with a deadweight —— 
capacity of over 6000 tons, which they carry wit 
the statutory freeboard. The vessels have a poop, 
forecastle, and very extensive bridge or midship 
citadel, which forms an important part of the 
vessel, embracing the accommodation for officers, 
and also sixty-six first-class passengers, the cabins 
for which are situated partly upon the upper 
deck, at the fore end of the bridge, and partly 
upon the bridge itself. In view of the trade for 
which the vessels are intended electric fans are 
provided and arranged, so that the ventilation of 
the cabins can be regulated, whilst in the dining 
saloon an arrangement of portable electric fans 
has been fitted for causing currents of air during 
bot weather in the Red Sea and tropics. The 
vessel will be lighted throughout with an electric 
installation carried out on the branch subdivision 
system by Messrs. Clarke, Chapman, and Co. In 
no case are there more than ten lamps in a sub- 
circuit, and there is therefore no risk of large 
sections of the ship being accidentally thrown 
into darkness, The generating plant embraces 
two complete duplicate dynamcos and engines, 
each capable of lighting the ship. A complete 
refrigerating installation is fitted by the Linde 
British Refrigerating Company. The deck 
machinery and cargo gear is probably the most 
complete of its kind yet fitted to any vessel, The 
vessel was named the Buluwayo by Mrs, Henry F. 
Swan, of North Jesmond, and immediately after 
the launch was taken to Messrs, R. and W. Haw- 
thorn, Leslie, and Co.’s St. Peter’s Works, where 
she will receive her engines, having cylinders 
30in., 50in., and 80in. by 54in. stroke, with three 
single-ended boilers working at 180 lb. pressure, 
and which are arranged to be worked by 
Howden’s system of forced draught, The 
owners were represented at the launch by Mr. 
H. A. B. Cole, consulting engineer and naval 
architect, to whom is due the design of the 
vessels as well as the specifications, which are of 
the most comprehensive kind, so that the three 
vessels in question will in all respects be tho- 
roughly up to date, 











‘Tue proportion of railway to square 
inn in Madras is 1 to 60, that of Bengal being 





THE PATENT JOURNAL. 
Condensed from ‘‘ The Far Oficial Journal of 
‘atents. 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


6th March, 1895. 
“. eene and TricycLe Frames, J. V. Pugh, 


ndon. 

4788. Raitway Wagon Brakzs, J. W. Goddard, 
London, 

4789. Maxine Caxzs, E. Carr, London. 

4790. Dover Fexpine Apparatus, E. Carr, London. 

4791. Racks for DispLayina UmBRe.uas, W. H. Red- 
drop, London. 

4792, Fexp-waTeR Heatine Apparatus, J. E. Carroll, 


mdon. 
~ eee Boirer Incrustation, H. Baschy, 


ndon. 

4794. Borters, M. Jullien, London. 

4795. Canpie Lamps, C. BE. and T. H. Green, London. 

4796. Box or Recepracte for Sweets, A. Barratt, 

London. 

4797. a Hanpercuiers, &c., G. R. Smither, 

udon, 

4798. HorsesHor Paps, W. Miiller, Liv 1. 

4799, PuriricaTion of Szwaas, &c., J. E. Campbell, 
Manchester. 

4800. Woop-currinc Macuinery, T. G. Stevens, 
Greenhithe. 

4801. Weavine Oross-wires in Fences, J. L. Shough, 
London, 

4802. Sx.r-Levettinec Suips Berrus, T. F. Wells, 
London. 

4808. Removine Gum from TextiLe Fisres, J. Soltau, 
London. 


4804. OanpLe Guarps, G. Webb, London. 

4805. Brezch Mecuanism for Guns, H. Schneider, 
London. 

4806. Compasses, A W. Horsbrugh and J. H. Lee, 
London. 


4807. ILLusions and Scenic Errects, L. Cloquet, 
ndon. 


7th March, 1895. 


4808. Apirractina Gop from Orgs, J. Armstrong, 
London. 

4809. Atpaca Woo1, J. Jowett and T. F. Myers, 
Bradford. 


4810. Res)Lient Trre for Wuexxs, A. Philburn, Ashton- 
under-Lyne. 

4811. Carp Case, &c., H. J. Cooper and W. Pearce, 
Birmingham. 

4812. Rotter Miuis, H. Shield and T. J. Ashley, 
Liverpool. 

4813. DeracHaBLe Pneumatic Tires, W. E. Crowther, 
Manchester. 

4814. Horse Cotiars, J. Jeremiah and T. L. Watts, 
Dowlais, Glam. 

4815. Brusues, W. T. Ellison, Manchester. 

a ane Gon, R. D. Bailey and R. P. Puelma, 

maon. 


T. J. Denny, London. 

4818. Puoroorarsic Piates, W. H. and T. Cook, 
Manchester. 

4819. Stanps for Tea-pors, H. Emery, Longport. 

4820. Brick Maxine Macuinery, T. O0. Fawcett, 
Halifax. 

4821. Wasuine Rack, F. A Schierwater, Liverpool. 

4822. BLackuye for Boors and Harness, 8. H. Brom- 
ley, Redditch. 

a Vatves, G. W. Bryant and A. T. Macfarlane, 

iW, 


‘ow. 
4824, ALarums at Lever Crossinos, 8. T. Dutton, 
Worcester. 
4825. Taawine of Frozen Water Pirss, G. 8. Hazle- 
hurst, Liverpool. 
4826. Propuction of Jornt Rines, B. Rose, Bir- 


m 
4827. Gits for Umpreuia Rip3, G. Hoyland, Sheffield. 
= Hanpies for Kertizs, E. Banks and H. Davis, 


4829. Dries for SHapinec Tunes, 8.8. Lloyd and W. J. 
Geary, Birmingham, 

4830. Lawn Ro.ier and Porrasite Moror, W. J. 
Stephenson-Peach, Derby. 

4831. Douste Tuss Borers, K. D. Noble and J. 
Irving, Glasgow. 

4832. Raver Preserver, F. Hawker, Birmingham. 

~~ Lappgt Motions of Looms, J. Galloway, Hali- 
‘ax. 

4834. Winpinc Macutnes, J. W. Brade and G. 
Haworth, Halifax. 

4835. Macuinges for Irnoninc Parser, 8S. Barrett, 
a 

4836. RarLway Siana.iine Apparatvs, T. C. Sargeant, 
Northampton. 

4837. Hzatinac Apparatus to be Usep with O11, E. C. 
Ribbans, Ipswich. 

4838. Tire InrLator in CycLe Framework, E. W. OC. 
Dillon, Youghal. 

4839. Locks and Ktys, H. Koenigsberger, London. 

4840. WaTER-cLosets, J. Lanyon, Belfast. 

4811. Dower Pcars, A. H. and G. Morris, Bristol. 

4842. Draw orr VaLves for WaTer-carts, J. 8. and W. 
Conder, Cambridge. 

4843. Hinogs, T. Smith, Birmingham. 

4844. Venticators for Hats, W. W. Twigg and A. H. 
Godfrey, Birmingham. 

4845. RarLway Crossines, C. W. Speckin, London. 

4816. Pwgumatic Sappiz, F. W. Wall and J. White, 
London. 

4847. Cow Mitkine Macuins, W. B. Bland, London. 

4848. A Revo.vina Tuse Prover, CO. H. Keats, 
London. 

4849. Hyprautic Presses for Equintinc Meta Pipss, 
G. J. Chatterton, London. 

4850. Suirt Sieeves, J. F. M. Youlten, Westminster. 

4851. Automatic Reptacrment Fuss, W. Oole, 
London. 

4852. BaLL-BEARING for Ven'cLEs, W. P. Thompson.— 
(BE. Eimer, Germany.) 

4858. CHEESEMAKING Apparatus, W. H. Smith, Liver- 


pool 
4854. Viotins, &c., H. H. Nicholls. Liverpool. 
4855. Krtns for Burnine Bricks, &c., E. Jones, Liver- 


pool, 

4856. Manuracture of SutpHuric Acip, N. P. Pratt, 
London. 

4857. Nut Lock, H. V. Padfield, London. 

4858. Process for Recovering Orgs, J. Bouhon, 
London. 

4859. Fore Carriacse for WHEELED VeHIciEs, T. H. 
Brigg, London. 

4860. Tires for Cycies, L. F. D. Saget, London. 

4861. Mrrror for Atracument to Caarrs, E. Dredge, 
London. 

4862. ATTACHING JEWELLERY to the Harr, J. Carlu, 


naon. 

4863. Lirtina Fiax from the Spreap Fixxp, 8. Neill, 
mdon. 

4864. Suvezine Horses, J. Booth, jun., London. 

4865. PReveNTING and Curine Frat Foot, J. Briefrel, 


on. 
4866. Liqump Exrracts of Oorrsz, J. F. Duke, 
London. 
4867. RoLLer Stapuzs, E. A. Tildesley, London. 

4868. Rexp Compinc Macuinery, W. Johns and R. 

Hancock, London. 

4869. Rune Toor, A. Perkins, Woolwich. 
4870. Pumps for InFLatine Pyeumatic Tings, H. Lucas, 


on, 

4871. CuaTeLaine Wa.iets, W. K. Stacy, London. 

4872. Capsutine Borrues, W. Clark and W. A. Olark, 
London. 

4873. E.sctric [nsuLATING MATERIALS, T. P. Wiggins 
and G. H. W: , London. 

4874. Pipes, D. H. Ferguson, London. 





4875. Pirz Connections, W. P. Wenham, London. 
4876. Makina Watstsanps Exastic, W. G. Hewlett, 
Dorchester 


4877. Hopers for O1car Boxes, J. T. Heath, London. 
4878. Pocket Scissors, L. Myers and F. R. Baker, 
Birmingham. 


8! 

4879. AgtiriciaL Fusg., G. Haycraft, London. 

4880. Propuction of Dyrz-sturrs, H. E. Newton.—( The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

4881. Apparatus for Dayna Cura Cxay, G. F. Rose, 
London. 

4882. Retort for Distiturinac Heavy Bopiss, V. J. 
Kuess, London. 

4883, Ro.iers for Buixps, T. F. Burrows, London. 

4884. KitcHen Ranozs, G. F. Williamson, London. 

as a Burrtons to Garments, H. Dowler, 


on. 

4886. Preparation of Perronizep MiLx and Cocoa, 
W. H. Thew and J. H. Hooker, London. 

4887. Composition for Leatuer, C. A. Jensen.—(J. U. 
Backe, Norway.) 

4888. Smoxe-Houses for Curimne Fisn, Xc., F. Ley, 
London. 

4889. Brick-Makixec Macuines, E. Breething, London. 

4890. Macuines for Suzarinc Beams, J. Y. Johnson. 
—(A. C. Jones, United States.) 

ag oo a Patrerns on Ciots, &c., E. Quennoig, 


on. 

4892. Hanpie-birs for VeLocirepgs, G. W. Pridmore, 
T. J. Sturgeon, and £. C. R. Oxley, London. 

4893. Manuracture of ArtiriciaL Manure, 8. Miko- 
Mas London. 

4894. Pirg Covpiines, H. H. Lake.—(J. Anderson, 
United States. 

4895. ip J. A. Hopkinson and J. Hopkin- 


son. 
4896. Canpizsticxs, J. Hardwick, London. 
ag for Savine Lire at Fines, M. M. Williams, 


4898. Hoxpinc Corps, F. Zahn and O. Gaertig, 
London. 

4899. Mitiine Orgs, J. G. Murphy and R. W. F. Abbe, 
London. 

4900. Macutnes for Maxine Twune, B. Gause and G. 
Florence, London. 

4901. Botriz Storrzr, W. B. Stevens, London. 


8th March, 1895. 


4902. Tinzs, 8. Austin, Manchester. 
= Com Sortinc Apparatus, H. H. Hanmer, 
vel . 
4904. Automatic DousLE-acTinc VaLvzs, G. Rhodes, 
Manchester. 
4905. ie ot gama Exastic Back Srrap, D. Shilton, 


Manc! a 
4906. Pec for Musicat Instruments, W. E. Parman, 
Birmin; 


4907. VeRMrx Traps, T. P. Bache, Birmingham. 
= bg te Fasrics, W. Waterhouse and T. W. 


‘irming| 

4909. Cuaroina Pic Iron into Furnaces, W. Davies, 
Stockton-on-Tees. 

4910. Vatvs, H. Watson, Edinburgh. 

4911. Comss, J. H. Whitehead, Halifax. 

4912. Vatvine Borers, G. Roby, Leeds. 

4913. Szep Creanine Apparatus, W. C. Critchley, 
Birkenhead. 

4914. Gas Pressure Reovutators, W. F. Fletcher, 


4967. Rotary Botren Workers, R. E. Evenden, 
London. 


4968. ADJUSTABLE Spannens, O. Schwerak, London. 

4969. Pirz Courtines, W. P. Thompson.—(A. P. £. 
Vohdc, Austria ) 

4)70. Cueck, W. P. Thompson.—(H. Broecker, Ger- 
many.) 

4971. Buttons, A. A. Fownes, Liverpool. 

4972. Enorves Driven by Hear, A. Kolbe, Liver- 
poo! 

4973. Manuracture of Firgectay, L. Jones, Liver- 


poo! 

4974. Apparatus for Puniryine Gra, J. Higgin- 
bottom, Liverpcol. 

4975. MuLtiTuBoLaR Srzam Generators, J. A. Nor- 
mand and P. Sigaudy, London. 

4976. Roap Rovers, J. London. 

4977.. Ruppine Sonraces for Grarm, J. Marshall.—(H. 
Graepel, Austria.) 

4978. Device for STRETCHING TrousERs, D. McGill, 


London. 
4979. Wat Pivucs, H. W. Young, London. 
4980. DymwaMo-ELECTRIC Macuives, L. B. Atkinson, 


mdon. 
4981. ConcenTRATION of Muingrats, J. OC. Fell, 


on. 

4982. Savery Apparatus for Hypravuic Lirts, J. P. 
Halket and J. Kennedy, London. 

4983. Mawuracrore of a LEATHER-LIKE CompounD, R. 
Lissauer, London. 

4984. Lamp Guasszs, M. Arendt, London. 

4985. CoLourninec Matrers, H. Imray.—(Basle Chemical 
Works Binschedler, Switzerland ) 

4986. ee Liquips by Air Pressurg, O. G. Bolitho, 


London. 

4987. Arc Lamps, J. J. Rathbone and The “ Harp’ 
Arc Lamp Syndicate, London. 

4988. CHeck SumpLtex Action for Pianettes, H. G. 
Brasted, London. 

4989. Disinrector, J. C. Thresh, London. 

4990. Apparatus for Maxine Ropss, A. Pissl, 
London. 

4991. Umprexwas, 8. Starrett, London. 

4992. Rounpaxzovuts, L. B. Milo, London. 

4993. Domestic FireGRatss, 8. O. F , London. 

4994. ConTROLLING the Fiow of Fiurips, J. A. and J. 
Hopkinson, London. 

4995. Comprvation Toot for Cycizs, J. de Hirschen- 
feld, London. 

4996. Puncuine Presses, R. Allen, London. 

4997. A NeEgpLE Piums Inpicaton, J. Warboys, 
London. 

4998. ConsTRUCTION of Vesseis, R. Turnbull, London. 

4999. WATERPROOFING Parser, J. Williams, London. 


9th March, 1895. 


5000. Exrraction of Metats from their Oxrpzs, J. B. 
Torres, London. 
5001. Sanitary PepestaL Batu, F. E. Walker, Bir- 


ming! 

5002. Tor Mounts for Metatuic Bepsreaps, 8. I. 
Whitfield, Birmingham. 

5003. Execrric Conpensers, 8. Z. de Ferranti, 
London. 

a > enna Execrric Orrcuits, H. Dickinson, 

eods. 

5005. Non-sLippine Pseumartic Tires, C. H. Horrocks, 
Manchester. 

5006. Sprint, H. A. Weed, London. 

5007. PaRtour Game, H. O. Roberts and J. Roberts, 





Birmingham. 

4915. Reevtinc Yarns, J. Wood and J. W. Robi » 
Halifax. 

4916. Srzam Generatine Apparatus, J. E. Gibbins, 
Sheffield. 

4917. FEEpIne a for Inrants, G. H. Holling- 
we 

4918. Smaxx Omor Canp.e Lamps, G. G. Pryce-Brown, 

rby. 
4919. CoLLaPsIBLE CARDBOARD Box, 8. M. Thompson, 
iw. 
4920. —_— GENERATOR Furnaces, W. Stewart, Liver- 


poo! 

4921. Firg-rrow Carnizr, F. W. Meacock, Liverpool. 

4922. Rai. Jomnt, O. T. 8 , jun., London. 

4923. Bit for Horszs, M. F. Bigelow, London. 

a ay Srocxinec, and Lecoinec, M. D. Girard, 
on. 


4925. Drawinc-rn and Cueckine Mecuanism, T. Stott, 
Manchester. 

4926. Freepers for Fisrous MarTerixs, B. A. Dobson, 
Manchester. 

4927. ARMOUR-PLATES, W. Beardmore, Glasgow. 

4928, Txa-Lear WITHERING APPaRaTus, R. Thomson, 
Glasgow. 

4929. Loap-LirTine Brakes for Carts, G. White, Great 


en. 

4980. AUTOMATICALLY SounDING ALARMS, J. P. Hatket, 
Ow. 

= Sewr-cLosing Gates and Doors, J. Bruce, 


iw. 
4932. Hook Fitrina, C. A. F. Gregson, Birmingham. 
4983. Courtine Hosz and other Pirgs, J. C. Hudson, 


mdon. 
~ 2 Pocket Ruie and Divivers, W. P. Hawkins, 


ion. 

4935. ManuracTuRE of InraNTRY Mess-T1ns, W. Lees, 
ndon. 

4986. Nove. Press, A. E. Price, London. 

4937. InpIcaToR FasTENINGS for Doors, A. Illidge, 


on. 
4988. RecuLatinc Dravucut to Furnacss, T. Langer, 
London. 


4939. InpirEcT ELectrotysis, E. Androli, London. 

4940. Powpers to Remove Paint, G. J. OC. M. B. de 
Liebhaber, London. 

4941. PusHes for Erecrric Brewis, R. J. Dale, London. 

4942. ABpominaL Be.ts, L. E. Coe and H. Smith, 
London. 

4943. Fastenines for Cottars, &c, W. Y. Smart, 
London. 

4944. PREVENTING Exp.Losion in KrtcHEen Borers, G. 
Stevens, London. 

4945. Botties for Gums, R. B. Roxby.—(@. Wagner, 
Germany.) 

4946. CoIn-FREED Apparatus, E A Norberg, London. 

4947. Apparatus for SLewine Davits, G. T. Dove and 
F. W. Lewis, London. . 

4948, IonrTion Apparatus and Heatine Burners, E. 
W. Cooper, London. 

4949. Groves for Darvine, &c., W. Blake, London. 

4950. Securnine Lapies’ Skirts to the Corsets, H. 8. 
Malet, London. 

4951. Pneumatic Tires, G. Wackerbarth, London. 

bag SELF-FASTENING Burrons, &c., W. P. Trenery, 


don. 
+. — and CHain Guarp, C. E. Watkins, 


on. 

4954. Ovens, E. V. Sjéholm, London. 

4955. ADJUSTABLE SuEEvEs for Jackets, G. H. Ash, 
Penzance. 

4956. Mitts for Gainpine Curps, J. B. Petter, 


London. 
4957. Device for Horpine Boox Leaves, 8. Jackson, 
London. 


4958. ADVERTISING, E. D. H. Daly, London. 
4959. Tires for Cycizs and Veniciss, C. Sutherland, 


on. 

4960. HarmonisEn for Oacans, I. N. V: Bablon, 
London, 

4961. HypDROXYANTHR¢ QUINONE, H. E. Newton.—({7he 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

4962. ALPHA, Bets, DinHYDROXYNAPHTHALENE, H. E. 
Newton.—(7he Furbenjabriken. vormals Friedrich 
Bayer and Co., Lyosnom, 

bg on for OLinicaL THERMOMETER, G. F. Barnes, 


on. 
4964, WaTER-wasTE Preventer, A. G. Brown, G. R. 
Neilson, and CO. R. Thomas, London. 
as > gs J. McN. Rimington and T. Shepherd, 
mdon. 


4966. CxnTRIFUGAL CuuRnNs, R, E, Evenden, London. 





5008. TiLzs, T. H. Stubbs, Longport. 
> aaa Covers, R. Entwistle and J. Entwistle, 
n. 

5010. Asupans, J. C. Conroy, Southampton. 

5011. CaLenpar, J. Ramsden, Leicester. 

5012. Fastenines for Fotpme Doors, C. A. Jones, 
Gloucester. 

- Cour.ine for Traction Enoinzs, 0. Wade, Nor- 


ich. 

5014. Lock and Cosnection for Wrxpows, R. Hyde, 
sheffield. 

= Srzam Dernicxs and Hoists, A. B. Brown, 


OW. 

5016. CHancE-Box for Paoto Piatss, A. Murray, 
Glasgow. 

5017. WaLKING-sTICK CamEeRA Stanp, A. M. Morrison, 


G Ww. 
5018. Games, J. Buchanan, Glasgow. 
5019. Friction Ciutcues, H. Bell, Glasgow. 
5020. — Betting, W. Terry and F. Rawnsley, 


ord. 

5021. Werr Fork Heaps, J. Clegg, Manchester. 

5022. Busxs for Stays and Corsets, G. Hookham, Bir- 
mingham, 

5023. Heatine Arr for Distaisutine in Hops, H. W. 
Joyce, London. 

5024. CoupLers for Raitway Venicves, I. A. Timmis, 
London. 

5025. Bakers’ Ovens, C. T. Siedel, Glasgow. 

5026. Fix’ T. F. Seitz, Glasgow. 

5027. Hotper for SMart Curtains, M. G. Cudell, 
London. 

5028. tame Nats, A. J. Boult. — (4. Couturier, 
Belgium. 

5029. PicToRIAL ADVERTISING MacutnE, J. A. Cundall, 
London. 

5080. AuTomaTic BicycLte Rest, CO, Sipman, Notting- 
ham. 

5031. Etxecrricity Mertens, F. F. Yeatman, Reading. 

= Piates for Fencine Stanparps, R. R. Main, 

iw. 
5033. Tuses for Sowrna Macuines, R. G. Garvie, 


‘ow. 

5084. Hor-waTeR Heatinc Apparatus, E. Wilson, 
London. 

5035. THermometers, A. P. Negley, London. 

5036. APPARATUS for CHARGING Gas Retorts, J. West, 
London. 

5037. Apparatus for Drawine Gas Retorts, J. West, 


mdon. 

5088. RoLuine Motion for RockinG-HorsE, F. Hahnel, 
London. 

5039. Pweumatic Tings, A M. Tracy and T. J. O'Leary, 
London. 

5040. Game Boarp, J. F. Beaman. London. 

5041. ELectric STEERING-GEAR, Siemens Bros. and Co. 
and G. 8. Grimston, London. 

5042. New Dve-sturr3, H. E. Newton.—(The Farben- 
fabriken vormals Friedrich Bayer and Co , Germany ) 
5043. game Canopy for CaRRiaGEs, H. Hutchings, 

mdon. 

5044. Foipine Scissors, J. Walker, London. 

5045. Exposinc Names of Stregts, V. A. P. Louis and 
N. Brooke, London. 

5046. Locks for Frrr-arms, L. Berhaut, London. 

5047. Exastic Trres, B. Diamant, London. 

5048. Dust SEPARATING Macutnery, H. J. Pethoram, 
London. 

5049. —e W. P. Thompson.—(F. Loos, er- 
many. 

5050. ‘Anomons, H. H. Noltenius.—(M. Sauza, South 
America.) 

5051. Foop Propuct or Sweetmzat, M, B. von Donat, 
Liverpool ; 

5052. MaNuFAcTuRE of INDIA-RUBBER ARTICLES, A. Cole, 
Live: 

5053 a Frame Inpentation, H. Ludwig, 
Chemnitz, Germany. 

5054. WaTER-cLosEts, T., J. W., and J. H. Claughton, 
London. 

5055. Skates, E. B. Gaze, London. 

5056. SxitTrLE Game, J. Byfield and J. A. Johnst.n, 
London. : 

5057. Startine Veuicies, J. W. Lee, 8. Burlingham, 
and G. H. Innes, London. 

5058. Etecrric Arc Lamps, R. J. Rae, London. 

5059. Execrric AccumuLatTors, A. Oblasser and C. 
Théryc, London. 

5060. Cycte Drivine Gear, F. H. Dannhardt and 


Freshman, London. 
5061. Firg-LicHTErs, 0. H. Currie, London. 
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5062. Linine for Pyzumatic Tine Covers, R. Pritt, 
London. 


5068. Cooxine U rensit, E. Hartiing, London. 

5034. Catcrum Carswe Process, B. Bagshawe.—(T. L. 
Willson, United States.) 

5065 Door Locks. A. Foster, Birmi: 

5066. Sarety Towrse Hook, G. 
Sherriff, Hull. 


ne. and C. 


11th March, 1895. 


5067. Cagmtcat Fire Encives, D. D. Wilson, Toronto. 
= hasta Letrers for Suor Siens, S. Seal, 
rby. 

5069 Apparatos for Recu.atine Orrcuits, J. M. Brad- 
ford. Maine : 

5070. Braxine Mecuanism for Roap Verutciss, J. L. 
B w, Birkdale 

5071. Graters, C A. Pullum. London. 

5072. Centairvcat Dryinc Macuines, F. P. Middle- 
ton, Manchester. 

5073 InrerNaL OomBustion Enoines, A. J. Lester, 
Birmingham. 

5074. KNIFEBOARD, J. Pearson, Acomb. 

5075 BuxacHine Warp upon a Waxp BeaM, G. Keigh- 
ley, Halifax. 

5076. Protectors for Boots, T. Jones and T. Belvoir, 
Birmingham. 

5077. Securine Crcie Sappie Bossss, J. B. Brooks, 


5078 Nosus’s Coms;, J. R. Hoyle and H. Colburn, 
Keighley. 

5079. Fire Escaps, G. Harrison, Hull. 

5080 Tap Vent Pzo, T. Stow, Lundon. 

5081. Firne-Grates for Bor.er Fornaces, W. Freakley, 
Longport. 

5082. Spinnine Tops, J. Lane, Salop. 

5083. SipeBoarps, J. Fo w, jun., Liverpool. 

5084 Daivoxa Mecuanism for SPrxpLes, W. Hurst, 
Keighley. 

5085. Lusss for Locomotive Borters, W. H. Fowler, 
Manchester. 

5085. Connective Wires to Main Conpvuctors, H 8. 
Cowx, Manchester. 

5087. Bram Fianass, T. Isherwood and T. Moore, 
Ramsbottom, Lancashire. 

5088. ae Pxate Roor VentiLator, H. 8. Bagshaw, 


ester. 
5089. Treatinc Corron Warp Yarns, T. Pickles, 


n. 

5090. UmBre.ias, H. Bennett, Darlington. 

5091. DetacnaBie Boor Hest and Sots, F. Rathbone, 
London. 

5092. Warer EscaPe ALanrM, T. D. Lochtie, Stillorgan, 
Dublin. 


50938. Maxinc QoiLts and Toruet Cov: T. Taylor, 
Manchester. atin 4 


5094. Roving Frames for Sprynina, R. Taylor, jun., 
Manchester. 

5095. Roviye Frames for Spinninc, R. Taylor, jun , 
Manchester 

Rovaye Frames for Sprxnine, R. Taylor, jun., 

Manchester. 

5097. InrormaTion InpicaToR fir Orrices, T. P. Mil- 
bourne, Manchester. 

5098. Waerts and Potiey;, C. McNiel, Glasgow. 

5099. ELxcrric Gas-LicHTER. F. M. Kass, Glasgow. 

5100. Friction CiutcHes, D. Agnew, Manchester. 

5101. Close-up Bepstgap, J. A. Streek, London. 

5102, ng Arc Lamps for Lanterns, A. Barrett, 


5108. ScRFACE Conpensers, E C. Mills and J. G. 
Chamberlain, Manchester. 
= Togr-ciip for the Pepats of CrcLes, M. Murphy, 


5105. Star-Rop Evgs, J. A. Richards, Birmingham. 

5106. Construction of CycLe Prpats, W. Crosland, 
London. 

5107. Ptanororte Pspaus, A. G. Lucas, London. 

5108. Yarn Dressines, A. Pickstone and C. Pickstone, 


mdaon. 
5109. Suarrs of Ventctes, H B. Murdoch. London. 
5110. Prsumatic Tire with Fastenino to Ri, A. Parr, 


511L. Locauisine Sropraces in WaTeR Pipss, G. 
Stevens, London. 
5112. ArRancement of Cutters, C. F. Parsons, 


London. 
5113. AppaRatts for WasHine Gates, P. F. Holmes, 
London. 


5114. Orance to Brown CoLourinc Martrers, O 
Imray.—({The Soziety of Chemical Industry in Basle, 
Switzerland ) 

5115. Sernpiss for Spryyinc, E. Maertens, London 

5116. Hop: and Borrom of Brackets, F. J. Osmond, 
London. 

5117. Lock Nots for Screws, F. J. Osmond, London. 

5118. Avromatic Reoister of Dissursements, J. Fryd- 
mane London. 

5119 Topacco Pipes, H. Freeman, Liverpool. 

= MANUFACTURE of WarTEeRPRoor Fasrics, L. 

& tein. Manchester. 

5121. Srups, T. F. Remer, Liverpool. 

5122. Preparation of Correz, A. J. Boult —(4. 
Delcroizx, Belgium ) 

5123. Apparatus for Limpinc Tea Lear, 8. C. David- 


son, Lo 

5124. Anrmma Foon, J. Steiskal, London. 

5125 Bettand Sxirat Supporter, H. J. Haddan.— 
(Freund Bros., United States.) 

5126 Parasot Frames, P. F. Faber, London. 

5127. Cvcugs, F. 8. Buckingham, London. 

5128. Propucine Sream, K. E. Middleton and J. E. 
Harris, London. 

5129 Diaries and MemornanpvUM TaBLETs, J. W. Justus, 





ndon. 
5130. HeatasLe TrovucH for Pouttry, O. Zimmer, 


W. B. Robeson, London. 
W. H. Cham- 
ndon. 


5133. Rattway Sienaxs, M. P. Hall, London. 

5134. Ivkosa Mecuanism, W. 8. Angleman.—(7. W. 
Morrison, United States.) 

5185 Propucise a Sweet Compounp, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co, 
Germany ) 

5136. Poxsxs, T. Honey, London 

5137. ELtctricaL TrRansrorMers, 8. Z. de Ferranti, 


mdon. 

5181. TaLePHone APPARATUS, 

5132. Facttrtatina Revease of Horsss, 
bers, Lond 


on. 
5188. Sarery Apparatus for Lirts, G. A. Young, 
on. 
a mg and Barogs, J. Smit and L. J. Smit, 


on. 
5140. Curtarmn Pores, A. P. Walter, London. 
5141. Hat Rack attachable to Szats, A. 8. Joseph, 
London. 
5142. Dancer Communicator, E. Davis, Leatherhead 
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5143 BicycLe Brake, M G. Lloyd, London. 

5144. Fortine Screw-stoprerep Borries, E. 8. Cha- 
vasse, London. 

5145. Tips for Lear Coverep Cigarettes, F. R. M. and 
J. Gloag, London 

5146 Spoounsa -.THerad, A. G. Brookes.—(J. W. 
Foster, United States.) 

5147. Veaticat Supe Forwace Door, A. E. Allison, 
Sunderlan4. 

5148. Ratsixc Lapres’ Dress Sxrets, W. A. Thornton, 
Wetherb; 


e ry. 
5149 Seconove AxiEs of Roap Veuicues, F. A. Smith, 
5150. some Rest Stor, E. Hurst-Greaves, Liver- 


pool. 

5151 Garrers. A F Seei, Manchester. 

5152 Lusricatine the St BMERGED Portions of Sx'Ps, 
G. Ainsworth and J. Arnott Bradford. 

5153. “+ no Dye-storrs, A. Bang.—(G. A. Dahl, Ger- 
many 

5154. Buities, T. F Eveleigh, Manchester. 

5155. Gas Exoinks, H. N. Bickerton, Manchester. 


5156. Meraturc Pacxine for Srurrime-Box, C0. H. 
Lawson, Manchester. 

5157. Sextants, T. Dobie.—(J. @. Dobie, India.) 

5168. CicaReTTe and CicarR Casss, H. W. Brewtnall, 
Manchester. 

5159. INTERNAL ComBusTION Enorngs, J. F. Maclaren, 
Glasgow. 

5160. SucaR Cane Miis, W. R. Watson —(J. H. 
Fogarty, United Slates.) 

ee Ventitators, E. Verity and B. Banks, 


8. 

5162. Coat-curtinec Macuines, T. B. A. and R. W. 
Clarke, Sheffield. 

5168. Froor Cramps, E. Verity and B. Banks, Leeds 

5164. Corks, W. F. J. Barrette and W. Davies, 


Guernsey, 

5165. Door Looks, H. Higgins, jun., G Ww. 

== InsTRUMENTS for CUTTING UHEESE, W. Dempster, 

Ww. 

5167. Exercisinc ApParatvus for CHILDREN, J. Shanks, 
jun., Glasgow. 

5168. Protection of Enema Vatvss, J. H. Stoveld, 
Manchester. 

5169. Orn Heatine Stoves, G. Salter and C. J. Hold- 
ship, Birming! e 

5170. Stat, Urinats, T. W. Twyford, Birmingham. 

5171. Warer-cLosets, T. W. Twyford, gham 

5172. Cire Connectinc Hames to Carriacs, W. H. 
Duly, Crawley. 

5178. Rosser Boss, W. H. Duly, Crawley. 

5174. Repucine Loss from Evaroration from Vats, 
A. Dolben, Cardiff. 

5175. Recepracie for Houtpine Ink, W. H. Harrison, 


Leeds. 
— Mouser and Rat Trap, H. Fish, Ashton-under- 
e 


yn 
5177. Excavators, 8. Porter, Liverpool 
5178. Ketris, G. Bell, Liverpool. 
5179. ADJUSTABLE Rooks for CurTaIn-Rops, P. Heinze, 
Liverpool. 
= Macuinery for Scutcuine Frax, &c., J. Best, 
Ww. 


5181. Steeve Links, R. Collard, Birmingham. 
5182. SeLr-acTine ScREW-SLIDE Drop-NoT WATER TAP, 
en, Darlington. 

5183. Humipirigrs, J. J. Mann, Manchester. 

5184. Apparatus for WasHine CLorues, H. Frankland, 
. kland, jun., and F. Frankland, Manchester. 

= he wegen bee a A. M. Swain, C. F. 
erkins, an . Cross, Glasgow. 

5186. Gas Meters, H. H. Sprague, Glasg: 

5187. Heatinc Apparatus for BorLers, 

Newcastle-on-Tyne. 
5188. Rucer. C. Francis, Grantham. 
5189. TELEPHON:c COMMUNICATION, 


Bray. 

5190. Fries, J. E Boehmer, London. 

5191. Seat for Esvetopss, W. A. Barlow.—(A. Bache- 
lay, France.) 

5192. Automatic Sreep CuHance Gear, J. Delizy, 


Ow. 
E. Harvey, 


T. Tomlinson, 


on. 
5198. Fastentnc Free Enps of Corps, F. A. Pyke, 
London. 


5194. Brake App.iance, W. B. Stanworth, London. 

5195. Parer Bags, G. H. Taylor and J. B. Taylor, 
London. 

5196. THeRMo-eLEcTRIc Generators, H. B. Cox, 
London. 

5197. Dgoporisixc Fats and Oms, J. H. Filbert, 
London. 

5198. CoLuarsipce Packrsa Cases, P. Morgan, 
London. 

5.99. TsLePHoNE TRANSMITTERS ani Receivers, C. 
Jackson. London. 

5200. BamBoo Cycies, E. 8S. Spyer —(H. PD. Henry, 
Argentine Republic.) 

5201. Extractinc Marais from Ores, J. B. Torres, 


ndon. 
5202. Arvustine Seat Pittars of Crcizs, A. Anthony, 


mdon 

5203. Tornip INTERCEPTORS, A. Wait, Chirnside, Ber- 
wickshire . 

5204. MourHpiece and Fitter for Cicaretrtss, J.G-een, 
London. 

5205 Propvuction of Execrrope Pratss, C. Luckow, 
Cologne. 

5206. SHoTt Cartripogs, J. N. Lower London. 

5207. Lapprrs, J. H. Heathman, London. 

5208. Crcte Sappie Pin, T. J. and A. A. Rickard, 
Newport, Mon. 

5209. Cornice Pours, J. Schwanzer and W. W. Lloyd, 
London. 

5210. Smznt Ciosinc Dcor Sprines, J. Adams, 


on. 
5211. Barres, W. P. Thompson.—(G Waterson, C. H. 
Wuleman, and C. Houts, United States.) 
5212 Friction Ciurcues, W. P. Thompson.—(H. IW. 
Hill, United States ) 
5213. Burners for INCANDESCENT Gas-LiGuT, R. Violet, 


Liverpool. 
5214. IRoninc Macuriygs, J. Hayes and E. A. Baron, 


ion. 

5215. Ratsina Water by Compressep Arr, G. Lansell, 
Liverpool 

5216. Buckets or Pats, L. Foster, Manchester. 

5217. Buryspv Roiiers and Map Ro.uers, T. Salt, 
Liverpool. 

5218. CLosine, &c., Fan or Swive. Licuts, T. Pickup, 

iverpool. 

5219. Fur Trmminos, F. Davis, London. 

5220 Artist's Ease. or UMBRELLA Suppoert, T. Wilkins, 
London. 

5221. Wire prawine Macuines, C. Harmann and T. 
Geck, London. 

5222. Trape Taucks, W. H. L McCarthy, London. 

5223. Locomotives, J. Richardson. London. 

5224. ArR-HeaTIxG Apparatus, E A. Jeffreys, W. 

wards, and G A. Schoth, London. 

5225. SMoke-consuMING Furnaces, E. G. Brewer.— 
(C. Bougier, France ) 

5226 Treatment of Cotron Szep, A. J. Boult.—(¢. W. 
Washburn, United States.) 

5227. Prrumatic Tires, J. Hubbard and T. A. Hub- 
bard, London. 

5228. AuTomaTic Freepers for Mius, J. P. Wehrer, 
London. 

5229. Fisnino Rees, G. E. Medley, London. 

5230. Lape. Hoipers, G. H. Richter, London. 

5231. Conrent Carryina Capacity, F. G. Baily, 
London. 

5232. Woop Currina Macuings, A. J. Boult.—(£. E 
Birkner, Germany ) 

5233. Raisin Szepers, W. Johnson, London. 

5234. Compression and Expansion Enotnes, A. J. 
Smith. London. 

5235. Pyrotecunic Compounps, J. Graham. London. 

5236. Startina Evectric Motors, H. W. Ravenshaw 
and Easton, Anderson, and Goolden, Limited, 
London. 

5237. AtracuMenT for FLowra Pors, W. Green, 
London. 

5238. Fastener for Boots and Sxors, T. Miller, 
London. 

5239. Sewrna Macn.Ne Nerpies, E. J. Coombe, 

London. 

5240. Hanp Printino Apparatus, P. J. Gleazer, 

mdon. 

5241. New Foon, H. Powers, London. 

5242. Tssces for Games, J. Emery. London. 

5243. Kngapine Macuives, J. Giering, London. 

5244. Catcxet Ba.ts, L. jun., London. 

5245. Rocxtwe Cuarra, G > on. 

5246. Drrect-actine Lirts, C. A. Perkin and J. C. 
Cole. London. 

5247. Cueck Titts, F. R. M. Phelps and F. J. Commin, 
London. 

5248. 7 ANT FACTURE of Seamcess Garments, 8. Lewin, 


on. 
5249. Meonanism for Encines, L. A. Porritt, Man- 
chester. 
5250. Propucine Pxoro-curomic Picturgs, E. Steb- 





-_ London. 
5251. Tow Pirates, E. Norton, London. 


— Torcuss, H. H. Lake.—(J. Graham, United 

tates 

5253. UonTROLLING Suppty of O11, OC. M, Drennan, 
London. 

5254. Firgeproor and InsuLtaTinc Compounps, A. 
Tmschenetzky, London. 

5255. Purg Acgton, O. Porsch, London. 

5256. ow and Mowrne Macuings, 0. T. Burgess, 


London. 

5257. Treatine Sewaoe, 8. Pitt —(The Drainage Con- 
struction Company, United States ) 

5258. Disinrectinc Mareriats, J. B. McArthur, 
London. 

5259. Cork Putuers, E. Walker, London. 

5260. Street Sranp Pipss, A. A. Redish, London. 

5261. Lamp Brackets, J. Ryall and J. T. Reader, 
London. 

5262. Device for EpvucationaL Porposss, F. W. 
Mathews, London. 

5263. — for InpicaTine Srresszs, A. Richardson, 

ndon. 
5264. Razor Srrops, D. Owen, London. 
5265. Stipe Vatve for Vacuum Pumps, E. Htibner, 


ndon. 

5266. Puppets and Simitar Toys, R. and C. Adam, 
London. 

5267. Meta Daivine Cuan Linxs, F. W. Vieregge, 
London. 

5268. Gas Mersrs, C. Hour, London. 

5269. MecuanisM for Formina Batrery Puares, C. J. 
Reed, London. 

5270 = UsTMENT of FraMED Picturss, A. E. Beivea, 

mdon. 

5271. Sarety Hooks, E. Edwards. —(C. and M. Keller, 
Germany.) 

5272. ConNEcTING Enps of Drivine Be ts, F.C. L. 
Schleede and J. H. Cohrs, London. 

5273. Furniturs Comscwations, L. Sallaway, London 

5274. Lavatory Basins, 8. 8. Hellyer, London. 

5275. Lore Boats, A. Mack, London, 

5276. GrinpgeR for Metat Ro.iis, W. E. Harris, 
London. 

5277. Smarts of Roap Veuicies, A. Taylor, jun., 


London. 

5278. Arm Vatve for Pyeumatic Tires, J. Rotherham, 
London. 

5279. StReEer and other Fire Ataros, F. E. Stuart, 


ndon. 
5280. Firninc Ki.ns, B. H. Thwaite and W. Johnson, 
London. 
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5281. Monine Sarety Lamps, D. Brauckmann, Barmen, 


Germany. 
5282 Fire Grates or Stoves, L. H. Symonds, South- 


ampton. 

5283. ApvERTisING Sign or Tasiet, A. Martyn, 
London. 

5484. Tarcet, W. B. Basset, London. 

5285. Pipe Grip Wrescu, W. Brown and T. Lumsden, 
Wallsend-on-Tyne. 

5286. IscuBaTors, J. T. Sibree, Stroud. 

5287. Envexopss, F. O. Ferguson, Ilfracombe. 

5288. A Brain - vesion Locauiser, R. H. Cox, 


‘un . 
5289. Daivine Gear of VeLocirepes, D. France, Man- 
chester, 
5290. Sarety Envevorsg, D. T. Martin, London. 
5291. Covermnc for Surraces, J. C. Sellars, Liver- 


pool. 
5292. Hover for Feepinc Bottues, J. W. Ward, Bir- 


5293 Steam Enornes, C. Scott and H. Hodgson, 
Hooley Bill. 

5294 AsHprtr Door Fastener, T. I. Gray, North- 
umberland. 

5295. CutLugp Ca:tinos, R. C. Smithand A. B. Brown, 

lasgow. 

5295. Naixs, A. H. Williams, Glasgow. 

5297. BicycLe and Tricycie Lock, J. Sweetman, Bir- 
mingham. 

5298. Banp Saw Guipg, J. E Sandall, Bristol. 

5299. Provuc:ne Carponic Acip, O. Alius and M 
Treitel, Liverpool. 

5300 Psgumatic Tires, J. 8. Taylor and C. Davies, 
Liverpool. 

5301. Soap, J. S Stainton and C. Davies, Liverpool. 

5302. Game, J. Watson, London. 

5303. PHotogRaPHitc Cameras, H. von Elfons, Glas- 


gow. 

5304. Packie for Puton Rops, T. Keene, Liverpool 

5305 Rina Spinnine Frames, &c., H. Ashworth, 
Manchester. 

5306. Oi Stoves, R. Bramwell, Manchester. 

5307. Rotuinc Bae Tizs and Hoops, A. Hughes, Man- 
chester. 

5808. Curtain Rop, R. Taylor and J. W. Liptrot, 
Southport. 

a Avarm for Cuiocxs, &c., W. Taylor, 


Enfield. 
5310. Crosinc Jars, F. Joynson and W. Harrison, 


5311. INcanpescent Lamps, A. R. Upward, London. 

5312. Pap for Appiyina Heat, E. D. T. Sheffield, 
London. 

5313. OnmMerrers, C. W. S. Crawley and A. Soames, 
London. 

5814. Posters, &c., T. Matthews and F. Tarr, 


London. 

5315. Grates of BorLers and Furnaces, Z. W. Baugh, 
Birmingham 

53:6. Guarp for Carvinc-rork, G. 8. Bennett, 
London. 

5317. Veuicie, L. Bennett, London. 

5318. ANKLE and Leo Supports, B, Hallet and G. M. 
Gibbs, London. 

5319. Cast [non Desk Stanparps, W. Cassels, Kirkin- 


tilloch. 

5320. Pencit Cases, W. P. Thompson.—(@. Miinz, Ger- 
many. 

5321. Cigarette Macutyes, W. P. Thompson.—(Z. 
Georgii, Germany ) 

5322 Spinninc, G. Leek, H. 8. Walker, andG. E. 
Walker, Manchester. 

5823. Burtrons, E. R. Hughes and A. A. Fownes 
Liverpool. 

5324. Hoxipine or Supportine UmBrRe.ias, M. Raws- 
thorn, Manchester. 

5325. SypHow CLoser Pan, W. B. Moore, London. 

5326. Savery Stop for Motors, W. Carter and The 
Hydraulic gorge’ Co., London. 

5327. Se.vepoes of ‘oven Fae2ic3, J. Woods, 


London. 
5323. Metax Stick for UmBre.uas, C. Wood and A. E 
Busby, Birmingham. 
5329. Manuracture of Matt, F. Colley, London. 
5330. Apparatus for Trainina Horser, A. H. Simpson, 


London. 

5331, Recorpina Watt Meters, J. Devonshire —(W. 
C Fish, United States ) 

5332 — Issection Syrinazs, C. F. Slater, 

mdon. 

5383. Manuracture of Gass Borries, J. Anley, 
London. 

5334. Squerores, W. Eastgate, London. 

5385. Buitping Up Wire Corrs, W. Edenborn, 


ndon. 
5836. AnmMaTuRES, A. B. Blackburn and T. L. Boyden, 


mdon, 

5337. Cummneys for Gas Lamps, E. F. W. Hirsch, 
London. 

5838. Letter Fixes, D. de Castro, London. 

5339, SuspeNDING Pictures, A. F. Knight, London. 

5840. PenHo.pers, R. A. Bristow, London. 

5341. Reapers, G. 0. N. Bryan, London. 

5842. VentiLaTiInG GreenHovses, F. Chilton-Young, 
London. 

5848. Winpow Buinpe, C. Karnshaw, London. 

5844 Corrins, E. James, London. 

5345. Tent for Use of Traveviers, E. A. Lake, 
London. 

5346. PHotocraPHic Camera, D, 8. Jones and W. D 

Hughes, London. 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gazette, 


530,087, Stowe Crusner, ¢. L. Carman and P. Ww, 
Gates, Chicago, Ill.—Filed August 1st, 1894. 

Claim.—(1) In stone crushers. the combination of a 
stationary crushing jaw, a reciprocating crushing jaw 
pposite the stati ye ing jaw arranged to have 
an equal or variable motion at each end thereof, meang 
for actuating the recip ting jaw, and means for 
adjusting the actuatiog mechauism to impart an equal 
a = the posttio Y's ae of the reciprocating 
aw so t the on oO} S ee vot upon 
which the reciprocating jaw swings is c! 'ewined with 
each adjustment of the actuating mechanism, substan. 
tially as described. (2) In stone crushers, the com. 
bination of a reciprocatiog crushing jaw adapted to 
have a variable reciprocating « otion, a stationary 
crushing jaw between which and the reciprocating 
jaw mate may be crushed, a series of toggle bearing 
grooves in the rear of the stationary jaw, a toggle 
plate having one end engaging with the actuating 








mechanism of the crusher and the opposite end engag* 
ing with one of the series of toggle Dg grooves 
and adapted to be seated in any of the others to 
impart a desired variable motion to the reciprocating 
jaw, tersion members connected with the recipro- 
cating crushing jaw and the head, a head, 
a pitman cting the head and upon 
a crank shaft, and a crank shaft for actuating the 
machine, substartially as described. (3) In stone 
crushers, the bination of a reciprocating crushing 
jaw adapted to receive a variable reciprocating motion, 
a statio: crushing jaw opposite thereto and between 
which the reciprocating jaw material may be 
crushed, a pitman provided with a crosshead mounted 
upon an ted to be actuated by a rotating crank 
shaft, two sets of tension bars connecting the upper 
and lower ends of the reciprocating jaw with the 
crosshead a yielding member iate ed between one 
set of the teusion bars and the crosshead to provide an 
ivitial yielding pressure, and a crank shaft upon which 
the pitman is mounted for actuating the crushers, 
substantially as described. 
530,097. Gas Comparauna Pomp, T. Farnsicorth, 
San Antonio Tex.—Filed February 26th, 1894. 
Claim.—In a single-acting gas compressing pump, 
the combination with two parallel cylinders, and their 
pistons, of a rocker, and rods connecting the ends of 
said rocker with the pistons, said rocker being pivoted 





aa 








between the axes of said cylinders and at a point 
nearer to the pistons than a horizontal plane intersect- 
ing the wrist pins on the ends of the rocker, said rods 

ciding with the axes of the cylinders when the 
ad in said horizontal plane, substantially as 


530,274. Journat Bearino, J. L. Jénsson, Stockholm, 
Sweden.—Filed November 11th, 1893. 

Claim.—(1) In an expansible bearing, the combina- 
tion with —— segments arranged circumferentially 
side by side, of an annular rigid supporting frame 
surrounding the bearing segments and an annular 
spring embracing the segments, and arranged with- 
in the supporting frame, whereby the bearing is 
enabled to ore! the separation of the seg t 
and also to yield ily in any direction by compres- 
sion of the embracing annular spring, substantially as 


























set forth (2) An expatsible bearing composed of 
bearing segments arranged circumferentially side by 
side and having their contiguous sides provided with 
interlocking projecti and depressi tati y 
frame surrounding the bearing segments and a yield- 
ing support interposed between the segments and the 
frame whereby the segments and the frame are per- 
mitted to change their position with reference to each 
other as the bearing expands and are held in register 
with each other at their contiguous side, substantially 
as set forth. 











Epps 3 Cocoa.—GRATEFUL anD ComFoRTING.—‘' 
a thorough knowledge of the natural laws which 
overn the operations of digestion and nutrition, and 
e a careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors _bills.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled, 
“James Epps and Co, Hi pathic Chemist 
London.” 
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LIGHT RAILWAYS IN BELGIUM. 


So much has been said in this country recently con- 
cerning the light or vicinal railways of Belgium, that we 
think it desirable to set the facts concerning these lines 
before our readers in a form readily available for use by 
engineers and others specially interested in the Light 
Railway question. It will be seen that the pecuniary 
results of working have not been always satisfactory. 

In 1885 the Belgian Minister of Agriculture, Industry, 
and Public Works sent circular letters to the governors 
of the nine provinces into which Belgium is divided, 
calling attention to the work undertaken by the then 
recently-constituted Société Nationale des Chemins de 
Fer Vicinaux, and observing that this work, calculated to 
render great service to the country, was taken up ata 
time of great gare which might thus be considerably 
diminished. The Minister reminded the provincial and 
communal Administrations that the means of communi- 
cation in Belgium, with the low rate of transports, was 
undoubtedly one of the economical forces of the country, 





confided it to the above-named society, which alone can, 
as a general rule, obtain the con on of vicinal rail- 
ways, and, on being convinced of the utility of a line, will 
demand its concession from the Government. The State, 
the Provinces, the Communes, and individuals may con- 
cur to form the capital, receiving shares in exchange for 
the funds subscribed; but no vicinal railway can be 
made unless sufficient capital have been subscribed to 
ensure its construction and the purchase of rolling stock, 
when the latter is not otherwise provided for. 

Though the proportion to be subscribed by the pro- 
vincial councils is not fixed by law, each one has deter- 
mined the conditions of its intervention. Individuals 
may subscribe for each line a number of shares not 
exceeding one-third the capital, having the same rights 
as the public powers; but it is considered that the 
Communes should provide the lion’s share. With the 
aid of the accompanying map, showing all the railways 
of Belgium, both regular and secondary—the latter by 





thick lines—we will now give particulars concerning, 
| not the most important, perhaps, of the vicinal lines, but 











chiefly due to the favourable bathing season of 1893. The 
proportion of the receipts paid for working the line is 
70 per cent. up to 4500f., 69 per cent. up to 5000f., 68 
” cent. up to 55008. per year-kilometre, and 65 per cent. 

yond, while 85 per cent. of the whole receipts is paid 
for the Ostend town service. 

In 1886 an extension, 26 kiloms.= 16 miles long, 
marked No. 2 on the map, was opened to Blankenberghe, 
the second bathing station of Belgium, being worked on 
the same conditions and by the same companies. The 
capital, 1,118,000f. = £44,720, was subscribed, half by the 
Communes and the other half in equal proportions by 
the State and Province, the cost of construction being 
1,148,194f., or £2756 per mile. There are four trains 
daily, even in winter, when Ostend and Blankenberghe 
are nearly dormant, and many more in summer, the 
single second-class fare being about 10d. In 1893 the gross 
receipts were 149,398f., and the expenses 100,819f., show- 
ing a proportion of 67°49 per cent. In the same year the 
cost of carrying malt was reduced from IIc. to 7c. per 
ton-kilometre, and that of coal, in quantities of not less 
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MAP SHOWING THE 


that had largely contributed to develope the national | 
prosperity. Tideot since 1880—the year in which | 
Belgium acquired its independence—the Government has 
not ceased to extend and improve the network of roads, 
canals, and railways ; but, as regards the means of trans- | 
port thereon, attention has almost exclusively been applied | 
to the last-named, while scarcely anything has been 
done towards improving transport on the two others, 
and it now costs even more to cart a load of wheat than it 
did half a century go. 

A remedy was sought in vicinal railways, generally 
laid along existing roads under more economical con- 
ditions than those of normal gauge, and worked at slight 
cost. Put into communication with the railways proper, 
they would facilitate access to the latter both for goods and 
passengers, would develope new industries, and give an 
impetus to those existing, while affording more numerous 
outlets, permitting agriculturists to obtain manure at 
moderate rates, and opening fresh markets. Moreover, 
these light railways might prove the means of providing 
hem communication localities otherwise hopelessly iso- 
ated, 

Both the Government and the Chambers considered that 
SO important an enterprise should not, except in certain 
special cases, be left to private initiative, and therefore 











those made under the greatest difficulties, the lengths 
and gauges, the capital and the manner in whichit has been 
raised, the cost of construction, and the results of work- 
ing in 1898, the latest complete year as to which accounts 
are published. 

The first line opened under the auspices of the Society 
is that of metre gauge, marked 1 on the map, along the 
coast between Ostend and Furnes, passing through Nieu- 
port, the first section of which was opened for traffic on 

uly 15th, 1885. The capital is 1,272,000f. = £50,880, of 
which the State and Province both subscribed 25 per 
cent., the Communes 40°7 per cent., and individuals the 
remaining 98 per cent. The amount expended in con- 
structing the 324 kiloms. = 20 miles was 1,234,295f. = 
£49,375, being at the rate of £2468 per mile. Six trains 
are run in winter; and the single fares are 1s. 8d. first 
class and 1s, 2d. second, there being no third on this, 
and, indeed, on nearly all the vicinal railways. The rate 
for carrying coal was reduced in 1893 from 4c. to 3c. per 
ton per kilometre, while a fixed charge of 5d. on minimum 
consignments of 80 tons was maintained. The totalreceipts 
for 1893 were 170,689f. = £6828, showing an increase over 
the previous year’s working of 19,607f. While the increase 
of the goods traffic was regular and normal, the differ- 
ence between the results of the two years’ working is 








LIGHT RAILWAY SYSTEM OF BELGIUM 


than 80 tons, from 4c. to 8c., the fixed charge of 5d. for each 
consignment being maintained in all cases. In 189la 
great deal of slurry from the port of Blankenberghe was 
carried over the line, so that the following year’s receipts 
showed a diminution; but this was recovered in 1892, 
when the passenger traffic greatly increased owing to the 
fine weather. 

The Furnes- Ypres line—marked No. 3 on the map— 
forming an extension of the same system on the other side, 
37 kiloms.=23 miles long, and worked by the same com- 
panies, was opened in 1889. The capital, 1,405,000f.= 
£56,200, was subscribed in the proportions of 26 per cent. 
each by the State and Province, 48 per cent. by the Com- 
munes, and only 2 per cent. by individuals ; and the cost 
of construction was 1,265,516f., or £2201 per mile. In 1893 
the total receipts were 125,229f., and the expenses87,117f., 
giving a proportion of 69°57 per cent. The Companies 
contracted to work the line for the whole receipts up to 
2000f. per kilom. per year, for 44:94 per cent. up to 
5000f. with a minimum of 2000f., and above 5000f. 
with the coefficient decreasing 0:1 per cent. for every 
additional 100f. on the year-kilometre. There are six 
trains each way during the winter months, the service being 
doubled in summer, while the single second-class fare 
between Furnes and Ypres is If, 55c,=1s. 3d. In 
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1893 the carriage of malt was reduced from 11 to 7 
centimes per ton-kilom., the fixed charge of 5d. being 
maintained. While the working of 1893 showed a normal 
increase of passengers, with respect to 1892, there was an 
apparent falling off under the head of goods, because 
large consignments of paving stones and fascines in 1892 
were not renewed in 1893. 

The Bruges and Heyst line, No. 43, with branch from 
Westcapelle to the Dutch frontier, 287 kiloms.=18 miles 
long, of metre gauge, may in some sort be regarded as 
forming a continuation of the line just mentioned and 
that between Furnesand Blackenberghe, because a section 
of the Belgian State Railway runs along the coast between 
Heyst and Blankenberghe; the vicinal is, however, worked 
by the Antwerpsche Maatschappij von den dienst van 
Buurtspoorwegen for 65 per cent. of the receipts up to 
4000f. per ton-kilometre, the percentage being reduced bya 
unit for every additional 250f. per kilometre, but with a 
minimum of 61 percent. The line was opened for traffic in 
1890, the capital being 1,150,000f.= £46,000, half of which 
was subscribed in equal shares by the State and Province, 
and the other half by the Communes; and the cost of con- 
struction was 1,072,490f., or £2383 per mile. In 1893 the 
gross receipts were 91,640f., and the expenses 67,291f., 
showing a proportion of 73°43 per cent. There are five 
trains daily in the winter months and about nine in the 
summer, the single second-class fare for the 23 kiloms.= 
14 miles net between Bruges and Heyst being 1f. 15c., or 
1ld. The receipts for both goods and passengers increased 
in 1893, as compared with 1892, from 2602 to 3027f. per 
kilometre per annum, which is attributed to the develop- 
mont of Knocke as a bathing station. 

The above line is being extended to uw point in the 
Thielt and Hooglede system now to be mentioned. 
Two metre-gauge lines start from Thielt, the urban por- 
tion being common to both, though they are not worked 

the same companies. One, No. 11 on the map, 
proceeds to Aeltre for a distance of 18 kiloms. = 11 miles, 
being worked by the Société Anonyme des Railways 
Economiques de Liége-Seraing et Extensions, for 60 per 
cent. of the receipts up to 5000f. per year-kilometre, with 
various provisions for higher figures. The other, No. 12, 
33 kiloms. = 20} miles long, passes through the town of 
Roulers and terminates at Hooglede, being worked by a 
company formed for the purpose, in return for the whole 
of the receipts up to 2000f. per year-kilometre, and 25 per 
cent. of all beyond. The combined capitals of the two 
Thielt lines amount to 1,978,000f., or £79,520, subscribed, 
half by the State and Province in equal shares, and the 
remainder by the Communes interested. The two lines 
were constructed for 1,930,809f., or £2416 per mile. 
No. 11 earned a total sum of 38,016f. in 18938, but 
entailed an expense of 39,802f., showing a proportion of 
104°7 percent. Notwithstanding this deficit, and although 
the receipts from passengers scarcely progressed in 1893, 
goods showed a slight advance, which gives hope for the 
future. In 1893 the carriage of bricks, paving, and 
building stones was reduced from 7c. to 4c. per ton- 
kilometre when the consignments amount to 1000 tons per 
annum, while the fixed charge of 5d. per consignment 
was maintained. 

The receipts of the Hooglede line in 1893 amounted 
to 86,862f., and the expenses to 77,462f., giving a 
proportion of 89:18 per cent. The receipts from both 
goods and passengers showed a marked increase in 1893 
as compared with 1892, the amounts per year-kilometre 
being respectively 2607f. and 2325f. While the increase 
under the head of passengers is attributed to the natural 
development of the traffic, that for goods is credited to 
large consignments of paving stones for a new road, 
and also to the carriage of French coal loaded from the 
canal at Roulers in place of English coal not received 
owing to the colliers’ strike. The same reduction as 
that mentioned for the Aeltre line was made in 1893. 
There are five or six trains on both lines during the 
winter, and the single second-class fare for the 33 miles 
is about 2s. 

The Courtrai-Wervicq-Menin Line, in West Flanders, 
extended to the French frontier—marked 51 on the map— 
is of metre gauge, 29 kiloms.=18 miles, long, and was 
opened in 1892. The capital is 1,200,000f.= £48,000, 
subscribed practically, one-half by the State and Province 
in equal shares, and the remainder almost entirely by the 
Communes; and the cost of construction was 1,196,027f. 
= £2658 per mile. The gross receipts in 1893, the first 
complete year of working, were 69,131f., and the ex- 
penses 59,641f., showing a proportion of 84°82 per cent. 
‘The line is worked by a company formed for the purpose, 
in return for the whole receipts up to 2000f. per year- 
kilometre, 60 per cent. up to 4500f., with a minimum of 
2000f. per year-kilometre, and a decrease of the co- 
efficient at the rate of 0°1 per 100f. above that figure. 
There are five trains daily in winter between Courtrai 
and Gheluwe, a distance of 22 kiloms.=13} miles, for 
which 11d. is charged second class; and from this point 
the line continues to Wervicq for another 4 kilometres, but 
also branching off to Menin for 3 kilometres Among other 
reductions made in 1893, while the fixed charge of 5d. 
for each consignment of oilcake and manure was main- 
tained, the rate per ton-kilometre was reduced from 7c. 
to 4c. 

Half the capital—702,000f. = £28,080—of the Deynse- 
Audenarde line, No. 34, also of metre gauge, and also in 
Flanders, 193 kiloms.=12 miles long, and opened in 1888, 
was subscribed, half by the State and Province in equal 
shares, and the other half by the Communes, except 
5 per cent. by individuals. The cost of construction was 
672,347f., or £2241 per mile; and the total receipts in 
1893 were 41,163f. ‘The expenses, however, amounted to 
42,820f., showing a proportion of 104:03 per cent. 
Although the receipts increased from the opening of 
the line until 1892, the figures for 1893 showed a 
diminution, chiefly under the head of goods. This line 
is worked by the Société Anonyme pour l’Exploitation de 
Chemins de Fer Régionnaux en Belgique, for the whole 
receipts up to 2000f. per year-kilometre, and for 544 per 
cent. up to 5000f., with a minimum of 2000f., and the 











usual decrease of the coeflicient beyond. In 1893 the 
carriage of bricks, a large quantity of which were required 
for the Audenarde bridge, was reduced from 7c. to 4c. 
per ton-kilometre, while the fixed charge of 5d. per con- 
signment was maintained. The winter service affords 
five trains; and the whole distance of 19 kiloms., or 
nearly 12 miles, may be effected for 9d. 

The metre-gauge line, No. 45,from EKecloo tothe Dutch 
frontier, 16 kiloms. = 10 miles long, was opened in 1891, 
with a capital of 605,000f. = £24,200, subscribed half by 
the Communes anda quarter each by the State and 
Province. The cost of construction was only 549,272f., or 
£2265 per mile, the land being a dead level. The gross 
receipts in 1893 were 44,747f. and the expenses 37,930f., 
giving a proportion of 84:77 per cent. The line is worked 
by the Société Anonyme du Chemin de Fer Vicinal 
d’Eecloo- Watervliet et Extensions, for the whole receipts 
up to 2000f. per year-kilometre, and 25 per cent. of all 
beyond. The winter service consists of six trains; and the 
distance of 14 kilometres = 8} miles, is charged sevenpence 
by second-class. The receipts in 1893 were much larger 
than those of 1892, the increase under the head of passen- 
gers being due to the line being more used for reaching 
Breskens and Flushing in Holland, while the increase for 
goods is attributed to the reduction of rates, a large por- 
tion of the coal consumed in Zeeland being Belgian, and 
carried over this line. 

Another line of the same gauge and the same length as 
the last—No. 56, Saint-Nicolas-Kieldrecht—in what is 
called the Pays de Waes, the-‘‘ Garden of Belgium,” was 
opened in September, 1893, the capital, 666,000f.= 
£26,640, being subscribed in the same proportions as that 
of the last line. The cost of construction was only 
484,015f., or £1974 per mile ; and the gross receipts during 
three months of working in 1893 were 12,311f., and the 
expenses 9450f., showing a proportion of 76°76 per cent. 
The line is worked by a company formed for the purpose, 
in return for the whole receipts up to 1700f. per year-kilo- 
metre and 30 per cent. of all beyond. The winter service 
affords five trains ; and the single second-class fare for the 
16 kiloms., or 10 miles, is eightpence. 


(To be continued.) 








HARBOURS AND WATERWAYS. 


The Wear.—At the annual meeting of the Commissioners 
the chairman, after referring to the fact that the past year 
had been the best they had ever had, the net increase of 
revenue on the Wear being £8800, stated that the North 
Pier now extended to a distance of 2312ft., and it was ex- 
pected that another 90ft. would be added during this year. 
The South Pier was now 790ft. out, and it was expected 
that 500ft. would be added this year. The amount spent on 
the two piers has been £256,036. The work had not suffered 
any damage during the storms of last winter. 

Hartlepool.—At the annual meeting of this Commission, 
the report of the engineer stated that very little had been 
done at the breakwater during the past year, the men being 
employed principally on the maintenance of machinery 
and the manufacture of blocks. Although the dredger in 
use was twenty-five years old, it had raised 241,688 tons, a 
greater quantity of material than the average of all the previous 
years. The average amount raised annually since 1870 had 
been 205,495 tons, at a cost of 2944d. per ton. The cost of 
last year’s working was 2°378d. The total amount raised in 
the twenty-five years has been 5,137,335 tons, at a cost of 
£63,024, 

Mersey Docks and Harbour Board.— The finances of this 
Trust have lately formed the subject of an inquiry of a com- 
mittee of the Liverpool Chamber of Commerce, there being a 
strong feeling in mercantile circles in Liverpool that with 
better financial management the Trust could either afford to 
give more facilities to the shipping or reduce the dues. The 
total indebtedness of the Board is £17,714,128. The mean 
rate of interest on this sum is 3°92 per cent., whereas the 
Corporation stock barely yields 2:72 per cent. A saving of 
only 1 per cent. would amount to £177,000 a year. The 
security is amply good, consisting of the Dock Estate, cover- 
ing 1611 acres of land, on which over £20,000,000 has been 
spent, and which is now estimated at £40,000,000. The 
annual income of the Trust during the past five years has 
shown a clear profit of £170,750. 

Leeds and Liverpool Canal.—At the last half-yearly meet- 
ing of this company, held at Bradford, a dividend of 2? per 
cent. per annum was declared. The chairman stated that 
the deepening of the canal and the protection of the banks 
was proceeding as rapidly as funds would permit. About five 
miles of the canal had been dredged during the year, and six- 
teen miles of bank reconstructed. The directors were anxious 
to proceed more rapidly with their work, and for that purpose 
to procure additional dredging machinery, but in face of the 
reduction of rates which had been forced on them by Parlia- 
ment, they did not feel justified in doing so. Referring to 
the speech lately made by Sir Courtenay Boyle at the Associated 
Chambers of Commerce, in which he regretted the decadence 
of inland navigation, and pointed out the advantage that a 
good system of water carriage would be to the country, he said 
to him it seemed like a mockery to heara prominent represen- 
tative of the Board of Trade express such ideas after the course 
which had been pursued by that body in reducing the rates 
on canals, and so impeding the schemes of improvement 
which canal directors had in hand. His company had been 
put to enormous expense before Parliament in fighting the 
Board of Trade almost for their very existence, and certainly 
for any power of extension, and even then they had to submit 
to a reduction of revenue estimated at £6000 a year, which, 
of course, reduced their prospect of raising further money for 
improvements. Mr. Aldham, one of the directors of the Aire 
and Calder navigation, also stated that the results of the 
interference with the rates had operated in this case even 
more severely. 

Royton Canal.—An unopposed bill is now before Parlia- 
ment for making a canal from Royton to the Rochdale Canal, 
which it is to join between Marsh Bridge and the Castleton 
locks. It is to be quite level, and the sides are to be pro- 
tected with concrete. The principal use intended for this 
canal is the conveyance of cotton to the Oldham and Royton 
mills. The capital of the company is fixed at £200,000. 

Grand Canal Company.—-This Irish company has been able 
to declare a dividend of 44 per cent. per annum on its ordinary 
share capital of £332,950, and of 3 per cent. on preference 
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capital of the same amount. The credit of this 

become so good that it has been able to place £15,000 tinny 
on debenture at 3 per cent. During the past year steam 
haulage has been used, and orders have been given for ten 
new steamers of a similar kind to those used on the Leeds 
and Liverpool Canal. These are intended to work their 
entire Shannon line, from Dublin to the Shannon. 








THE YEOVILTON BOILER EXPLOSION. 





On Friday week, Mr. Howard Smith, barrister-at-law, and Mr 
J. H. Hallett, consulting engineer, at the Town Hall, Yeovil, held 
an investigation ordered by the Board of Trade under the Boiler 
Explosions Act, 1882, into the circumstances attending the boiler 
explosion at the Manor Farm, Yeovilton, on February 16¢h, whereby 
two men were killed and two very seriously injured. Illustrations 
of the engine after the explosion will be found in our issue for 
March Ist. 

Mr. K, E. K. Gough, solicitor, conducted the investigation on 
behalf of the Board of Trade, and in opening the inquiry said the 
boiler, which was the subject of the present investigation, bore the 
name of Tuxford and Co., of Boston, Lincolnshire, That firm 
ceased to exist so many years ago that he had been unable to 
obtain evidence as to the exact age of the engine, It was in the 
possession of Mr, Moody, of Wigborough Farm, near Martock, for 
seventeen years, during which time it had been repaired by Mr, 
William Sparrow, of Martock, who eventually bought it in 1892 for 
a sam between £10 and £15, At the time of the explosion its 
fittings consisted of a safety valve 2jin. diameter, loaded by means 
of a lever and Salter’s spring balancw, the case of the balance being 
marked in figures up to 501b. It had a steam stop valve, glass 
water gauge, two test cocks, a whistle cock, and a brass plug. At 
the time of the explosion there was no steam pressure gauge 
attached to it. Mr. Sparrow tested the boiler after purchase at a 
pressure of 1201b., a test which it stood well, and he concluded it 
could be safely worked at a pressure of 40 ib. to 451b. In May and 
June, 1894, it was worked at Mr. Sparrow's works, and finding that 
the attendant screwed down the lever of the safety valve beyond the 
pressure Mr. Sparrow considered it ought to be worked, an arrange- 
ment was fixed to prevent this, the safety valve being adjusted to 
blow off at 42 1b. After being worked for three weeks the boiler 
was allowed to stay in a field adjoining till December, 1894, when 
Mr. George Wills, of Key Farm, Yeovil, borrowed it. On arrival 
at Mr. Wills’ farm it had no steam gauge. Mr. Wills told Mr, 
Sparrow of the deficiency, but no measures appeared to have been 
taken by anyone to supply asteam gauge. Aman named Joseph 
Hann, who was killed in the explosion, looked after an engine and 
thrasher the property of a Mr. Brewer, of Southampton, (0. 
February 5th, he took some thrashing at Mr. Haine’s farm, 
Yeovilton, and two days afterwards his boiler went wrong. Hann 
then borrowed the engine from Mr, Sparrow, and the one sent to 
Mr. Wills was taken to Mr. Haine, It was set to work on 
February 12th, and about 4.30 on Saturday, the 16th, while the 
men were having lunch, it exploded, killing two men and wounding 
two others, Ono February 20th the boiler was examined by Mr, 
Batterworth and Mr. Hawkins, engineers, and upon the scientific 
evidence there appeared to be some doubt as to whether the 
aca rent occurred in the bottom of the uptake chamber, 
which had been reduced in thickness, particularly in that part 
immediately below the uptake, or whether it occurred in the fire- 
box crown plate, which showed unmistakeable signs of having 
been recently over-heated. After the explosion the spindle of the 
safety-valve was found so bent as to impress upon the engineers 
the fact that the nut had been screwed down by Hann before the 
explosion, so as to render the valve entirely inoperative. Mr, 
Gough then called several witnesses, 

Mr. Howard Smith, in the course of a very lengthy judgment, 
said the explosion was of a very violent character, the engine and 
boiler being hurled twenty-five yards, and turned completely over, 
before resting on its side. In the opinion of the Court, the 
explosion was caused by the crown of the fire-box having become 
so wasted by corrosion, and so much distorted through the boiler 
having been short of water at some time prior to the explosion, 
thus weakening it to such an extent as to render it unfit to with- 
stand the pressure to which it was subjected at the time of the 
explosion, The bottom of the combustion chamber was very thio, 
being for an area extending over three or four inches only one- 
thirty-second of an inch thick, The spindle of the spring balance 
was found bent, and the safety valve was found to be screwed 
down so as to render it nearly, if not quite, inoperative. Whether 
that had been screwed down by Hann they were unable to say, 
and, unless they had very conclusive evidence, they should not 
find, in the absence of Hann, who was unfortunately dead, that it 
was screwed down by him, though they were of opinion that it 
was screwed down by someone, Looking at the condition of 
the fire-box, they were of opinion that it might have given 
way at a pressure of 421b., which was determined a safe one by Mr, 
Sparrow. Coming to the questions asked by the Board of Trade 
they were of opinion that the boiler was neither properly examined 
nor repaired during the time it wason Mr. Sparrow's premises, and 
was not fitted to be worked at a pressure of 421b. The patches 
and rivets on the fire-box should have put Mr. Sparrow on his 
gnard, and the boiler was not fitted with proper and sufficient 
mountings, inasmuch as it had nosteam pressure gauge. The safety 
valve was not arranged so that a pressure of 421b. could not be 
exceeded. Whilst at Mr. Wills’ farm it was worked without a 
pressure gauge, and Mr. Sparrow’s reasons for not supplying one 
were entirely unjustifiable. In the opinion of the Court Hann was 
a competent person to work the engine, and he op ng to have 
relied as to its being fitted for work on the fact that Mr. Sparrow 
supplied it. Boilers of that description should be fitted with at 
least one locked-up safety valve. The Board of Trade asked them 
to say whether any blame attached to Mr, Herbert H_ Sparrow, 
and the Court was not disposed to find him toblame. With regard 
to Mr. Wm. Sparrow they thought he was not justified in allowing 
the boiler—which he knew would be likely to be worked by in- 
experienced persons—to leave his premises without a safe working 
pressure being ascertained beyond all doubt. Instead of that he 
allowed it to leave his premises and to be worked ina condition which 
was really the cause of the explosion. The Court doubted whether 
it was ever fitted with a steam pressure gauge, or whether the 
balance was adjusted as had been suggested, and they gave the 
benefit of that doubt to Mr. Wm. Sparrow. They were also of 
opinion that Mr. Sparrow was to blame for applying such an 
excessive test of 120 1b. on an old boiler without first satisfying 
himself of the age and condition of a boiler likely to withstand the 
test. For these reasons the conduct of Mr. Sparrow had amounted 
to carelessness, and they were therefore constrained to find him to 
blame, 

Mr, Gough mentioned that the Coroner’s jury found ‘‘That the 
engine was not defective, but capable of working at a pressure of 
42 lb., and that the explosion was caused by the safety valve being 
screwed down whilst the engine was in charge of Joseph Hann. 

Mr. Howard Smith: The evidence of experts, given here to-day, 
has led us to an entirely different conclusion. 

Mr. Gough asked the Court to make an order for the payment 
of a portion of the costs of the inquiry by Mr. Sparrow. 

Mr. Howard Smith said a small order would meet the 
exigencies of the case, and they ordered Mr. Sparrow to py £10. 
Such a small order was made seeing that Mr. Sparrow had lost his 
engine, and—he said this without prejudice—might have to pay 
other sums to other people. iP 

Mr. Sparrow: How am I going to get paid for my engine? _ 

Mr, Howard Smith: Mr. Haine might also ask who was going 
to pay for his haystacks = 

The inquiry then terminated, 
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THE TANK STEAMSHIP ACO. 

Tue tank steamship Aco, built by Messrs. David J. 


Dunlop and Co., Inch Works, Port Glasgow, in the winter 
1893-94, for the Holland American Cotton Oil Company, of 
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seed meal and cake are also imported from New Orleans 
| to the Continent of Europe, the vessel was designed to 
enable her to carry both cargoes, either entirely of one, or 
part of one and part of another at the same time, the 
tanks being constructed, and hatches and lifting arrange- 
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intermediate cylinder crosshead. The air pump is 22in. 
diameter by 24in. stroke, single-acting, and the circulating 
pump 13in. diameter by 24in. stroke, double-acting. The 
bearing surfaces throughout are exceptionally large, those for 
the crank pins, main bearings, guides, and thrust shoes being 


Three Hours Full Power Trial. 
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Rotterdam, is new departure in shipping. She has been 
built to carry cotton seed oil in bulk from New Orleans to 
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Time 20 2-20 3-20 4-20 5-20 
Wednesday, 21st March 1894,—Temperatures. 

oe I ee te te he dae he 47 deg. 
Circulating discharge.. 71°12 deg. 
| Ae rae ae 52°47 deg. 
Engine-room at starting platform.. 71°7 deg. } 
Mean 8ft. above top of boiler .. .. .. 106°5 deg. | 
Mean of funnel gases 15}ft. above grate 551°2 deg. | 
Water gauge pressure 15}ft. above grate yein. 
Damper half shut 
ere eee 20in. 
Coal used during four hours .. 8001 Ib. 

” ” one hour 2000°25 Ib. 

»» used LEP... 1°558 Ib, 
MIRE a 08 jeg? ac, 06 a0, 30. - oe 1283°76 
Mean pressure from gauge in ergine-rocm 152°} Ib. 
Water used during four hours.. .. .. .. 7568 gallons 

” ” » opnehour .. 1890°75 gallons 

" a BOLE ic. 1°472 gallons 

ht cen.) PO OE GOMES, Scar 00> 00 eo 9°45 Ib, 
Equivalent evaporation from and at 212 deg. . 11°48 Ib 
Coal burned per square foot of fire grate .. 8°5 Ib. 
Mean pressure from gauges in stokehold .. 154°8 Ib. 


Mean revolutions per minute from counter .. .. 67°6 

GET Sc Sp cs: 5c ck od sk oe oe 
Rotterdam. Previous to her advent the whole of this oil 
had been carried in barrels. As a large quantity of cotton 








ments being made to enable the solid cargo to be expeditiously 
handled. 
Cotton seed oil being most valuable, and easily spoiled by 


| admixture with sea water, it was of the utmost importance 
| that the vessel and her arrangements should be such as would 


insure the oil being delivered in good condition and fit for 
immediate use ; any fouling of the oil by dirt or salt water 
would necessitate re-refining the oil, with consequent loss 
of time and money. 

The builders having been very successful in the building of 
this class of steamer for the carriage of petroleum in bulk, 
decided that the new vessel should be constructed in con- 
formity with their previous practice, making the necessary 


was to be put into seven double tanks, there being seven 


| thwartship tanks divided by a longitudinal bulkhead. As 


of Parson’s white brass. The auxiliary machinery consists of 
large Worthington ballast and feed pumps, Weir’s surface 
feed heater, Morrison’s evaporator, Quiggan’s fresh water 
condenser, Dunlop’s governor, and Clarke-Chapman’s electric 
light dynamo and engine. For raising ashes to the deck and 
coal to the auxiliary boiler, steam hoisting engines are fitted to 
each stokehold. We illustrate the main engines on pages 
265 and 268. Ina succeeding impression we shall illustrate 
the oil pumping arrangement. 

An installation of electric light on the double-wire system 


| has been fitted throughout by Messrs. Clarke, Chapman, and 
| Co., the total number of lamps being about 100. The mast- 


| alterations to suit the difference in the nature of the oil. The | 
| quantity of oil that was to be carried was 4200 tons, and this 


the bulk of cake or meal is very much greater for equal | 


weight than oil, the vessel had to have sufficient measure- 
ment capacity to enable her to take a full deadweight cargo 
of meal or cake should she at any time be required to do so, 


solved by the builders. As shown by the rigging plan the 


| vessel has three masts, full poop, forecastle, and midship 


house, while the machinery is at the stern under the poop. 
The quarters of the crew are forward in the forecastle, the 
master and deck officers amidships, the engineers, with the 
stewards, cook, and greasers, being housed in the poop. 

The main driving machinery consists of a set of triple- 


| expansion engines of the builder’s own design, having cylin- 


ders 25in., 40}in., 65in. diameter, with a stroke of 4Sin., 
steam being supplied at a pressure of 160 lb. per square inch 
by two double-ended boilers 13ft. Gin. diameter by 16ft. 3in. 
long, each boiler having six Purves patent flues. There is 
also a large marine type auxiliary boiler for supplying steam 
of 100 1b. pressure to the oil pumps and deck machinery. 
The ordinary double excentric link motion is fitted, con- 
trolled by an “all-round” reversing engine. The high- 
pressure slide valve is of the piston type, and the middle 
and low-pressure of the Trick and double-ported types respec- 
tively. Liners are fitted to the high and middle pressure 
cylinders and to all valve faces. All valves with their 
spindles can be drawn up out of the cylinders from the top 


| without necessitating the removal of any of the valve motion. 


Steel has been largely used throughout the machinery for 
the forged parts, the shafting, with the exception of the pro- 
mg shaft, being all of steel. The air, circulating, feed, and 

ilge pumps are combined and worked by levers from the 


| and this somewhat difficult problem was satisfactorily | 





head and sidelights are also electric. The steering gear is 
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Davies and Co.’s combined steam and hand gear, controlled 
from the bridge amidships. 

The vessel was completed and tried under steam in March, 
1894, the official trials being run on the 19th, 20th, and 21st 
March. During the trials careful tests were made to 
ascertain the consumption of water and coal when running at 
about maximum power, and at about half power. Progressive 
trials over the measured mile were made on the 19th. A 
three hours’ full power trial was made on the 20th, and a four 
hours’ half-power trial on the 21st March. The fires were 
examined at the beginning of each trial, and as far as could 
be judged left in exactly the same condition at the end of the 
trial. The feed heater was not used during the trials. The 
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feed-water was measured by a Kennedy’s water meter, con- 
nected to the pipes for the purpose, none of the feed being 
able to be put into the boilers without going through it. The 
coal used was Welsh steam coal of very fair quality, weighed 
into bags on deck, and then passed down into the stoke- 


hold. 

Every half hour readings of all the pressure gauges, 
counter, and water meter were taken, also a set of indicator 
diagrams, these being taken with three Crosby indicators. 
The mean of all the results was taken as the mean during the 
whole trial. Allowance has been made for the piston-rods 
when calculating the indicated horse-power, and the steam 
consumption. Temperature of the sea, circulating discharge, 
and feed were also taken at the half-hour intervals. The 
results of several of the readings taken have been plotted as 
shown by the curves. The mean of three sets of indicator 
diagrams of each trial at about the average indicated 
horse - power was taken, and the results are given in 
the combined expansion diagrams on page 261. On 
the trials for consumption, &c., pressure was purposely kept 
down to save loss due to blowing off, should such occur. The 
speed obtained by the ship was 12:2 knots on the full power 
trial, and 10 knots on the half-power trial. The maximum 
indicated horse-power developed at any time by the engines 
was just under 2550. The total heating surface of the boilers 
equals 6128 square feet, the grate area 148 square feet, and 
the cooling surface of the condenser 2557 square feet. 








THE ROYAL INSTITUTION. 


WAVES AND VIBRATIONS. 

Last Saturday, in his fourth lecture on ‘‘ Waves and Vibra- 
tions,” Lord Rayleigh stated that an ideal tuning fork would 
send no vibrations down its stalk, but that whether such 
ideality is practically desirable is another thing. By slightly 
bending the prongs of the fork in a suitable way, or, as he 
had done at home, fixing pieces of brass on the top of the 
prongs and suitably bending them, the centre of gravity of 
each prong can be made not to shift during the vibrations, 
and then scarcely any vibrations will pass down the stalk, 
as he then proved by experiment before the observers. He 
did not not know whether the makers of tuning forks had 
given attention to this matter; he supposed that they had 
done so, but nothing had been published on the subject. An 
ideal tuning fork may be made to give off sound over a pro- 
perly arranged resonant column of air. With an ordinary 
fork on & sounding-board, the octave is obtained, and not the 
fundamental note of the fork. 

When a liquid issues under moderate pressure and in 
circular form from a jet, it retains its circular form fora 
little distance, then breaks into drops. If the orifice be 
elliptical, the jet at first is elliptical in cross section, but 
eventually becomes circular. Phenomena of this kind were 
first investigated by an Italian with large jets under high 
pressure. Capillary forces are at work in this matter, and 
they may be regarded as producing a kind of skin enclosing 
liquid bodies, which are thus under tension in such a manner 
that the surface of a liquid always has a tendency to con- 
tract; thus, drops of water tend to take a round shape, in 
order that the liquid shall occupy the smallest possible space. 
A soapy solution has about one-third the surface tension of 
pure water, and with either a strong or weak solution the 
tension is equal. In this case a real skin is formed; this, 
however, takes time to form, and it can be shown that it is 
not there, and that the peculiar phenomena are not present 
at the first instant that the soapy liquid issues from a jet. 

Lord Rayleigh showed by optical projection how fine lines 
or threads of treacle drawn out upon a glass plate soon, under 
the action of capillary tension, become beaded; the pheno- 
menon may be better shown by anointing the finest quartz 
fibres with castor oil, for the surface of a glass plate offers 
resistance to the beading; it can also be shown with coarser 
fibres, such as those of glass, by which method he exhibited 
the phenomenon on the screen by ordinary lantern projection. 


Mr. Boys had pointed out that on this principle the spider 
gets the sticky beads on its threads which prove so troublesome 
to flies. 


He then exhibited some electric spark photographs of rising 
and falling jets of water, showing how and where they break 
into drops. In falling jets the drops are at first connected by 
# long, straight ligament of water, which ligament afterwards 
contracts into smaller drops, and the small and large drops 
then continue their fall at different velocities. These 
phenomena had been revealed by instantaneous photography. 
When a piece of sealing-wax rendered electrical by rubbing is 
held near the sensitive point of an ascending jet of water, 
which is just where it breaks into drops, the drops afterwards 
unite more with each other, and do not fall in such a 
scattered form. One possible explanation of this is that 
electrical discharges then pass between the drops and rupture 
the capillary skin, whilst previously they were isolated from 
each other. After this perforation he thought that union 
took place. He rather inclined to this view of the case, 
although reasons could be brought in opposition thereto. 

To obtain regularity in the separation of a jet of water into 
drops the plan is to impose periodic vibrations upon the jet 
from the first, say, by the sound of a tuning fork, but then the 
small drops travel at a different speed from the large ones. 
The fall of drops is sometimes accidentally regularised when 
water drips from a tap into a sink, espe- 
cially when woodwork is near the tap to 
act as a sounding-board; thus the first A 
drops set up vibrations which tend to K i 
regularise the fall of succeeding drops. a a 
He illustrated this principle by causing 
water to drip rapidly from a glass tube A, ! 
carrying a thin, rectangular piece of wood | 
K H, which acted as a sounding-board. 
W W was e@ glass gas jar turned upside 
down, acting as a resonant cavity, and 
N N was a tambourine arrangement of 
stretched parchment, on which the drops 
fell with some little noise. On carefully 
adjusting the distance of the gas jar from 
the sounding-board, a loud musical note 
was set up by the regularised fall of the 
drops of water, but the note cannot 
truthfully be described as much 
more pleasant than that set up by a ' 
pencil when it squeaks on a Slate. 

He also exhibited an arrangement for setting up rapid 
intermittent currents in an electrical system, by allowing 
drops of water to fall rapidly between two platinum termi- 
nals, completing the circuit by their contact therewith; some 
salt was diseolved in the water to make it a better conductor. 








A telephone in circuit sounded a musical note under this 
arrangement, and served also to regularise the fall of the 
drops. The platinum terminals were inclined to each other 
at an angle much the same as that of the letter V, so that 
the drops of water after uniting them where they nearly 
touched each other, rapidly cleared themselves from the 
wires in continuing their fall. 








BERTHON’S BOATS AND PONTOONS FOR 
MILITARY PURPOSES. 


On Wednesday, March 20th, the Rev. E. L. Berthon read a 
paper in the theatre of the United Service Institution, of which we 
gave a very brief notice in our last issue. (General Keith-Fraser, 
C.M.G., late Inspector-General of Cavalry, was in the chair. The 
Berthon boat owed its origin to the fact that it is almost impossible 
to carry sufficient ordinary boats in passenger vessels to save all 
on board in case of wreck. To meet this difficulty, the inventor 
turned to the principle of collapsibility. To use his own words :—- 
‘*Tt was immediately after the terrible wreck of the s.s, Orion on 
Jane 30th, 1849, off Port Patrick, in perfectly smcoth water, when 
more than a hundred first-class passengers were drowned for want 
of boats, that it fell like an inspiration upon the mind of the 
inventor that good and convenient lifeboats could be so constructed 
as to fold up and be stowed away ina very small space. It came 
in some oa form as this: Instead of transverse ribs in a boat, 
make them longitudinal, and link them together at both ends, and 
in place of rigid planks put on segmental pieces of a strong water- 
proof material, so that the ribs may be made to fall down side by 
side with the flexible material folded between them. Moreover, it 
occurred almost immediately that if the ribs were made broad and 
flat, like thin slices of melon, a second skin might be attached to 
their inner edges, and the air inhaled into the cavities so 
formed, in the act of expansion or opening, would cause the boat 
to become an insubmergible lifeboat. 

Great success was achieved and considerable attention attracted, 
so that forty-two years ago the Queen, Prince Consort, and young 
Prince of Wales trusted themselves in a boat 30ft. by 10ft. which 
carried 100 men. Nevertheless, the opposition to the introduction 
of those boats was so strong, that Mr. Berthon gave up his work 
in despair for twenty years, and only took it up again at the 
instigation of Mr. Plimsoll. Ina short time Sir William Mends, 
the Director of Transports, ordered £15,000 worth for her Majesty’s 
troop hips, and oe now carried largely both by our transports 
and merchant vessels, 

Next followed the application of the principle to war purposes, 
Berthon dinghies, in two sections or lengths, were easily carried 
beneath the deck of torpedo boats. Of these, 150 were built for 
our Admiralty and 650 for France, and also for other foreign navies, 
The idea then came of pontoon boats. Sir Howard Douglas recom- 
mended this as likely to be valuable, but it was rejected by the 
Royal Engineers at that time. On the other hand, Prussia ordered 
230 tripartite 22ft. pontoons, Subsequently the inventor made as 
an improvement bipartite boats as well as light pontoon boats, to 
be carried on two-wheel carts, to accompany cavalry and horse 
artillery ; and lastly, boats to be carried on the backs of horses, 
It is with this last phase of development that the inventor dealt in 
his paper, viz.:—(1) Pontoon bridges, (2) Light pontoon boats on 
carts. (3) Boats carried by horses. Mr, Berthon describes these 
in the following words :— 

**(1) A pontoon wagon on this principle carries two 24ft. pon- 
toons in two sections, each section being 12ft. long and 5ft. wide ; 
twelve baulks 10ft. long, twenty-four fot. chesses, four saddles, 
eight bearers, and the usual outfit of anchors, cables, oars, Xc., 
the whole well within the limits of the regulation weight. Thus :— 

Ib. 





Two 24ft. pontoons—four halves... .. .. «. «. «+» 900 
WORT ROSE WOMIRS .. 20. 00 00 40 ce: ce ce se OO 
Twenty-four l0ft.chesses .. .. .. .. -. «+ «+ 1008 
ee ee eee ee eee 
RC ee ee 32 
Eight 4-5ft. stanchions... .. .. .. 2. oo «2 os 32 
Anchors, cables, oars, &c. .. 0. «. +s of «+ « 99 
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Or 1 ton 5 cwt. 22 1b. 

As the time required to open and set up these pontoons in halves 
is only a few seconds, and they can be thrown into the water and 
connected afloat, it will be found that they are more convenient to 
handle than those in the service, Two mencan run with a half- 
pontoon, The same advantage of lightness will be found in dis- 
mantling the bridge, taking the pontoons out of the water, and 
re-loading them on the wagon, I believe, also, something may be 
saved in the weight of the wagon. Perhaps it will appear, at 
first sight, that the weight of twelve baulks—450 lb.—has been 
put too low; but a little consideration will show that it is correct. 
The central intervals between the pontoons now in use are 15ft., 
and each baulk weighs 84 lb.; as my central intervals are only 10ft., 
the scantling, or sectional area, of my baulks to bear the same 
weight will be only two-thirds of that of the 15ft. ones, and their 
length also two-thirds ; so the weight of the former is 3 x 4%, or 
$ of 841b. But this is not all; I make my baulks fish-bellied, 
and further strengthen them by adding a skin of American elm, 
applied bent, and well secured to the curved under side, It 
should be observed also that my system of superstructure requires 
no ribands, and these in the service pontoon weigh 85 1b, each, 
which I save. As to flotation, or the Soteomastt of the boats 
afloat: First, as my intervals are 10ft. against 15ft., I have 50 per 
cent. more in this way only, but, as my pontoons are 3ft., or one- 
seventh longer, I have 119 per cent. in addition ; so that the dis- 
placement, or sustaining power, of my bridge is 61:9 per cent, 
greater than that of those now in use. The 6-horse power steam 
pe oe can safely cross this bridge. Now, I submit that the 
advantages of my system are many and various, First, each wagon 
carries a complete unit of bridge, consisting of two pontoons and 
two bays of ae complete ; by using the whole of each 
—halves united—of the twelve baulks and twenty chesses, we have 
20ft. of yeep 10ft. wide, for traffic of five or six tons. But, 
by using the -pontoons separately at 10ft. intervals, and dis- 
posing the chesses longitudinally, we have 40ft. of bridge, 6ft. 
wide, for guns and carriages up to nearly three tons. Again, each 
wagon comprises a raft, with platform 10ft. wide, or two of 6ft.; 
or two separate rafts with platforms 6ft. wide.” 

Mr. Berthon estimated that, compared with the service pontoon 
equipment, the respective weights of the same length of bridge and 

uipment are, for the service 24 tons, and for the Berthon 1+ tons. 

e also considered that cuts or openings were much more easil 
effected in the Berthon bridge. As to durability, he held that 
canvas saturated with flexible waterproof paint is stronger for 
floating bodies, and more durable than wood, while the boats are 
insubmergible owing to the large quantity of air inhaled into the 
air cells in the act of opening. Should a hole be torn in the outer 
skin the water only enters the wounded compartment. The 
second — to similar purposes, that is, the use of the light 
boat with cavalry as was described by Mr. Berthon himself, is 
for swimming horses and ferrying guns and wagons over rivers, 

** This, I have already observed, has been introduced into the 
armies of Prussia. Da the last three years they have been 
using my tripartite boats for these purposes with perfect success, 
and the perfection they have reached, not only on the part of the 
men, but, what is more, of the horses, is really surprising. I was 
told by an officer of the Imperial Pioneer Guard that he had seen 
a division of cavalry, 1800 strong, cross a river in less than three 
hours by means of six of these pontoon boats. The operation was 
performed in this way :—Eight troopers, in two lines, rode into the 
river—the bottom of which was shelving gradually to the bank— 
four on each side of one of the boats; they all dismounted on 

, with their saddles, arms, &c. Two men at the stern then 
shoved the boat into the stream; the borses walked til] they could 











no longer touch the bottom, and then, by swimming, the 

the river, and the pontoon—now become literally ites 
boat—travelled, without rowing, at a very good speed. Arrived 
at the other side, the men re-saddled, mounted again, and rode u 
the bank. The boat was then rowed back for another trip, or 
course it will be understood that all these horses had been practised 
in this manceuvre, and, possibly, German horses are more tractable 
than ours; but I feel convinced that a very little practice would 
be enough to induce English horses to take to the water as readi] 
as those of Germany; and I submit that this exercise should ~d 
— in the training of horses for our cavalry and horse 

illery. 

‘In the Prussian service these pontoon boats are carried on 
pe a ; but such carriages are evidently unfit to follow the rapid 
evolutions of cavalry and horse artillery. I have, therefore, made 
a new arrangement for this special purpose, and it has been tried 
with great success at various places, cannot say what was done 
at Aldershot with the light cart and boats, but I know the trials 
under Colonel Lord Errol at Windsor were considered perfectly 
satisfactory ; and I am happy to say that General Keith Fraser was 
kind enough to express his entire approbation of what was done 
under his command at Churn, ‘This modification consists of a 24ft, 
boat in four sections, each of 6ft. long. These are carried on a 
light spring cart, side by side. When all are opened and united— 
the work of two or three minutes—a boat is formed 24ft. by 5ft, 
by 2ft. 6in. for swimming horses. For ferrying guns, &c., a 
raft is made by dividing the boat in two 12ft, lengths, and skids 
8ft. long are made to rest on saddles on each half-boat ; two other 
such skids connect the raft with the shore, over which the gun and 
limber are wheeled on board ; the shore-ends are then embarked 
and the raft rowed across by men in the bows, and steered by 
others in the sterns. This raft will carry any weight up to three 
tons. It may be used very conveniently as a ‘pont volant’ or 
flying bridge, and it has buoyancy for forty men or more, Tho 
weights are as follows :— 

Ib. 
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Total cart and load under 12 cwt. 


With two horses this cart can accompany horse artillery any- 
where at any speed ; and should one horse be disabled it would be 
an easy load for the other.” 

Mr. Berthon afterwards suggested that should the ground not 
allow the passage of wheels the boat could be gee on the horse's 
back, and the other left for the empty cart. e then describes a 
boat 10ft. long, 3ft. Gin. wide, collapsing to 7in., weighing less than 
801lb. The boat is made in two halves, which can be launched in 
one minut Including saddle, it makes a 100 lb. load for a horse, 

In the discussion that followed Colonel Hale, R.E., strongly 
advocated the boats, but urged that for cavalry it was essential to 
supply a boat that could be carried on a horse’s back, ground 
especially near the rivers to be crossed being often impracticable 
for wheels. 

Major Dickinson, R.E., urged that the Royal Engineers had not 
displayed the obstinacy that d to be implied in not having 
hitherto superseded their service equipment by the Berthon one, 
He pointed out that there were disadvantages in the 10ft. intervals 
and lengths of the latter. The service baulks of 15ft. were often 
very useful, when a 10ft. length would be too short. While a fish- 
bellied baulk is the true form for strength in its exact position on 
the bridge, baulks are so often used in irregular ways that the 
service one is preferable. Then, while a stream acts on submerged 
— in proportion to displacement, wind acts according to 

ulk exposed to it, and to this Mr, Berthon’s calculations of reduced 
cable would not apply. Farther, the present pontoon can be 
narrowed, and the —_ doubled as in the case of the Berthon, 
and there is no special boat needed for making ‘‘ cuts,” which is a 
very quick and simple matter. He doubted also if the Berthon 
boat would bear rough usage and grounding as well as the service 
pontoon, and he wished to ask what provision was made for 
rocking. 

Admiral Saumarez testified to the succees of the Berthon boat as 
now used in the Navy. 

Captain Ferguson, 2nd Life Guards, spoke of the success that had 
been achieved with the Berthon boat lent to the cavalry, and 
experimented on last summer. After a little trouble it had been 
completely successful. The only accident that occurred was that 
a very violent horse had kicked through both skins in one place, 
but had only made a hole that was efficiently stopped by cramming 
in a pocket handkerchief. He thought, however, that a tripartite 
boat with greater length would be advantageous, because it would 
be easier to steer it—that is, there would be more power and less 
liability to be deflected by a horse, 

Major Rawson, R.E., said that the Engineer Committee still had 
the Berthon equip t under ideration, and had not decided 
—_ it; he, however, spoke of the general use of the service 
15ft. baulk. 

Sir A. Grant, Colonel Aberdeenshire Engineers, testified to the 
complete immunity from injury displayed by a Berthon boat which 
had taken ground. 

Major Gen. Tulloch, Colonel Case, and Mr. James spoke shortly, 
the last named testifying to the value of canvas, which had so 
impressed him that he had made a single skin boat as an improve- 
ment on the Berthon pattern. 

Mr. Berthon in a brief reply, dwelt on the necessity for attention 
to the materials used, especially on the necessity cf galvanising the 
iron by using the metal clean and eubmerging in acid for a very 
short time, instead of turning dirty and clean metal in to take 
their chance for an indefinite time. He urged that metal, instead 
of losing strength, absolutely gained by the process when carefally 
done. 3 

The Chairman insisted on the futility of expecting cavalry gene- 
rally to swim rivers en masse, unassisted. A few exceptional men 
and horses only would succeed in this, while with the assistance of 
the Berthon boat cavalry could —— on crossing easily. He 
had first heard of this boat from a German colonel, who had con- 
gratulated General Fraser on England’s having had the start in 
this matter, and then learned to his surprise that it had escaped 
trial in this country, and was actually unknown to General Fraser, 
then Inspector-General of Cavalry. The Chairman added, that 
there existed an ingenious application of corn sacks made into 
floats ; but he strongly advocated the development of the Berthon 

















Tue Russtan Navy.—According to a Reuter’s telegram, the 
programme of naval construction now being carried out by the 
Russian maritime authorities includes the following vessels which 
are being laid down at the Imperial dockyard—namely, the iron- 
clads Grand Admiral Apraxine and Sebastopol, the cruiser Russia, 
the gunboat Khrabry and fifteen torpedo boats, Besides these, 
five new cruisers are already launched and are being com leted 
and armed—namely, the Sisoi Veliky, the Paltova, the Admiral 
Seniavin, the Petropavlovsk, andthe Admiral Ousbakoff. A train- 
ing ship to be named the Verny, an ironclad of 11,300 tons, and a 
cruiser of 8000 tons will also shortly be begun. At the Nicolaieff 
see the new ironclad Three Saints and four torpedo boats are 

ing equipped and completed, and another vessel of the same 
class, the Rostislav, has been laid down. Several other ships are 
being built for the Russian Government in foreign yards, These 
include the Imperial yacht Standard, which is in course of con- 
struction at Copenhagen, the transport Samoyed, for use in the 
Polar seas, and the torpedo boat Sokol, now building in England. 
A twin-screw torpedo cruiser is under constructicn at Abo, the 
chief naval dockyard in Finland. The Naval Department also 
proposes to ¢onstruct a sloop-rigged gunboat of 926 tons. 
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RAILWAY MATTERS. 


anent way of the Khamgaon branch of the 
Grae tdaian Peninsola Railway is to be strengthened with 68 lb. 
rails and iron sleepers. 
Tux North British Railway Conmpeny have submitted 
Jans of the proposed reconstruction of Waverley Bridge to the 
Jdinburgh Town Council for approval, 


Tux boiler of a locomotive on the railway between 
Kilkenny and Waterford on Tuesday last burst, blowing the driver 
to pieces and mortally wounding the stoker. 


Ar the locomotive works of the Great Western Railway 
Company at Wolverhampton the men have received notice to the 
effect that at the end of the present week they will go on ‘‘short 


time.” 

Tye Assam-Bengal Railway has been opened for goods 
traffic from Chandpore to Commilla, and it is said that the through 
line from Chandpore to Chittagong is to be formally opened on the 
Ist of May. 

From its 403 miles of passenger railway tracks the 
city of Philadelphia collected for the year 1893 £12,271 in car 
licences, and £1,545,954 in taxes on dividends, ‘This is a total of 
£27,859, or an average of £6908 per year per mile of passenger track, 


Tye New York Central Railroad is making arrange- 
ments for the purchase of a large block of land to the west of the 
Grand Central Station, so as greatly to enlarge the station, which 
is now overcrowded with the passenger traffic of the Vanderbilt 
lines. 

Tux electric tramways of Toronto are used to facilitate 
the sprinkling of the street in summer. The sprinkler cars carry 
reservoirs capable of containing 3000 gallons of water, and during 
the heat of summer the streets are sprinkled by means of these 
cars every thirty minutes. The Building and Engineering News says 
the lines have also been used for conveying nightsoil and garbage, 
special cars being built for the purpose, 


Tue landowners and other inhabitants of Lichfield and 
district have forwarded to the directors of the London and North- 
Western Company a memorial requesting them to put in hand the 
construction of the proposed new line of railway from Uttoxeter, 
through Abbotts Bromley, Yoxall, Newborough, Hoar Cross, and 
other villages, to Lichfield, and also asking the company to receive 
a joint deputation from Lichtield and Uttoxeter on the matter. 
An opposition memorial has already been forwarded from Rugeley. 


An important railway project is on foot in Brazil. 
Eleven States, the majority cf which are very flourishing, and four 
large rivers—the Sao Francisco, the Parnahyba, the Tocantius, and 
the Araguaya—navigable by steam fora length of 2000 kiloms., are 
proposed to be put into communication. The company will be 
called the Brazilian East-Western, and will have a guaranteed 
interest of 6 per cent. The eleven States served will be Rio Grand 
du Nord, Parahyby, Pernambuco, Alogoas, Pranhy, Maranaho, 
Goyaz, Matto Grosso, Bahia, Minas, and Para, where various kinds 
of culture are much advanced. 


Tue report of the Railway Commissioners of New 
South Wales for the quarter ending December, 1894, shows that 
there are now 2526 miles of railway, and 61 miles of tramway open 
in that colony. The results of the working for the six months 
beginning lst July, 1894, are given as follows :—The revenue de- 
rived from the railways an or for the half-year was 
£1,749.264, showing an increase of £20,250, as compared with the 
corresponding period of 1893. The working expenses amounted to 
£808,383, showing a decrease of £75,001. ‘This represents an in- 
crease of £95,251 in the net result from the half-year’s working. 


Tue tractive force required to move electric cars 
weighing eight tons has been investigated by Messrs, James Lyman 
and C, E. Hewitt, who made a series of tests at New York. From 
the account of the experiments published in the Journal of Engi- 
necring it appears that on a level track the traction per ton varied 
from 36 1b, to 40 1b. per ton, which agrees with Dr. Frederick 
Bedell’s determination at Rochester in 1891. On grades it was 
found that the actual traction is about 42 1b, per ton multi- 
plied by the slope expressed as a percentage. ‘This figure was 
determined by a traction dynamometer, that determined by 
another method was 31 lb, 


Ay iron roof built over a stone arch railway bridge, to 
protect it from the rain, may be seen, says Engineering News, over 
a stone arch of 146ft. span and 42ft. rise on the Gorlitz-Dresden 
Railway. The arch was built in 1845 of sandstone rings, backed 
by rubble. In wet weather this arch was found to be completely 
saturated, and an examination made by sinking two wells in the 
backing showed loose stone and quite soft mortar. As this Saxon 
sandstone is considerably reduced in strength by wetting, the 
alternative course was presented of rebuilding the arch, or of 
keeping it dry. Plans for drying it by a layer of concrete and 
for rebuilding in iron were rejected on account of cost, and a roof 
of quleentaad corrugated plate was finally built over it, at a cost 
of 4800 dols, 


AccorpDinG to the report of the Interstate Commerce 
Commission on the United States Railways, the number of pas- 
sepgers carried during the year ending June 30tb, 1894, was 
505,285,446 ; passengers carried one mile, 12, 889,936,578. Number of 
tons carried was 571,955,942 ; tons carried one mile, 70,426,344,965, 
In order to show the volume of traffic for all these railways these 
figures should be increased 14 per cent. or 15 per cent. To 
compare the density of traffic with the previous year these figures 
are reduced to a mileage basis, which shows the number of pas- 
sengers carried one mile per mile of line to be 86,253, as compared 
with 83,809 in 1893. That there has been an increase in passenger 
traffic regardless of the commercial depression is due to the 
unusual amount of travelin July, August, September, and October, 
1893, on account of the World’s Columbian Exposition, The 
number of tons carried one mile per mile of line was 470,893, as 
compared with 551,232 for 1893, These figures show the decrease 
in the volume of freight traffic occasioned by the demoralisation 
of business throughout the country. 


Tue Midland Railway Company is increasing its facili- 
ties for dealing with goods traffic at Birmingham. The traffic has 
continuously inc by leaps and bounds, until at the present 
time a total of about 10,000 wagons are handled daily at the com- 
pare three depdts, The latest addition to the accommodation 

as been the erection of a new goods shed, three storeys high, 
covering an area of 24 acres, in the midst of a labyrinth of sidings 
at Lawley-street. The first floor is carried on 336 girders 3ft. 3in. 
deep, ——— by 99 columns lft. 9in. in diameter; the second 
floor has the same number of girders and pillars. The roof has ten 
spans, The three floors huve a total area of seven acres, and the 
weight carrying capacity of each is 14,596 tons. Inthe shed there 
are nine sets of rails, providing room for as many as 88 wagons 
at the same time. The goods yard covers an area of 30 acres, and 
2500 wagons can stand in it. Fixed in various parts of the build- 
ing are 19 cranes capable of lifting from 15 cwt. to 2 tons each, 
12 jiggers, one hoist, eight traversers, and 28 capstans, with an 
one of which as many as 28 wagons can be moved at once. All 
this machinery is worked by hydraulic pressure, originated by two 
pairs of ergines. These have cylinders 16in. diameter and 24in. 
stroke, working in connection with two accumulators, one of which 
is loaded with 80 tons and the other with 70 tons. From these a 
pressure of water is obtained of about 750 1b. per square inch. 
Besides these there are two pairs of engines to supply the incan- 
descent lamps and three pairs to work the arc lights. Steam is 
obtained from three boilers of the locomotive type. 





NOTES AND MEMORANDA. 


To make the filaments of electric incandescent lamps 
more brilliant, the fibre is soaked in a solution of the nitrates of 
magnesia, zirconia, and lanthania, the effect being analogous to 
that of the Welsbach lamps, 


AccorpinG to the weekly return of births and deaths, 
the deaths registered last week in thirty-three great towns of 
Eogland and Wales corresponded to an annual rate of 27:7 per 
1000 of their aggregate population. 


A RECENT application which has been made of the 
electric heater consists of a wheat dryer, in the form of a wooden 
box containing nineteen electrically-heated plates, which are main- 
tained at about 200 deg. Fah., over which air is forced by a blower, 
issuing at about 150 deg. Fah, 


Tur French Government engineers have reported, as 
the result of various experimental trials, that the Charon gas 
engines of 25 to 50-horse power consume from 466 to 470 litres— 
that is, about 16 67 cubic feet—per horse-power per hour, the gas 
being measured as at 0 deg. C, and 750 mm. pressure. 


Grain, whether in carriers’ hands or not, has an in- 
herent tendency to shrink, In six months from the time it is 
threshed, says the Miller, wheat will shrink 6 per cent., or two 
quarts to the bushel. So it follows that 94 cents, when it is 
threshed in August, is as good as a dollar in February. Corn— 
maize—will shrink at the rate of from 100 bushels to about 80, 


Tue difference between the girth of trees in summer 
and winter is exemplified in Nature by Mr. J. Clayton, who says 
that the amount of contraction with frost of a sycamore tree 
83in, in girth is ,,in., that of an oak tree 42hin. in girth ,,in., and 
that of a beech 42hin, in girth is ,4;in. The girths given are 
those of the trees in October when done growing and before the 
recent frost, 


AccoRDING to the annual report of the Bureau of High- 
ways, the paved streets of Philadelphia now measure 895'94 miles, 
exclusive of 256 2 miles of cobble and rubble pavements. During 
1894 the passenger railway companies constructed 131°17 miles of 
sheet ashphalt and other improved pavements, and the city put 
down 18°7 miles cf ashphalt and 2°62 miles of granolithic. About 
8°64 miles of brick pavements were laid during the year. 


A DESCRIPTION of a method of measuring the deflection 
of iron bridges is given in the Engineering Record, which consists 
in obtaining the deflection of a girder by means of a wire stretched 
along it. The wire is fixed to one endplate of the girder, and 
passes over a roller fixed to the other onda, and has a weight 
attached toitsend. The roller is so fixed that it stands clear of 
the girder, and is graduated. It is stated that with a wire of 
0°039in. diameter, and a weight of 26:44 1b., a reading can be taken 
accurately to 0°019ia. 


In London last week 2650 births and 2190 deaths were 
registered. Allowing for increase of population, the births were 
84 below, whilst the deaths exceeded by 369, the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes, which had been 38°5, 41°2, and 
33°4 in the preceding three weeks, further declined last week to 
26°0. During the four weeks ending on Saturday last, the death- 
rate averaged 34°8 per 1000, being 128 per 1000 above the mean 
rate in the corresponding periods of the ten years 1885-94, 


ELECTROLYSIS nodules such as frequently appear in cast 
iron pipes near electric street railways have been analysed by 
Mr. Joseph Rigge, The Engineering Record says, one nodule of 
a specific gravity of 1°88 was found to contain 56-17 per cent. 
of iron, 29 of graphite, 1‘15 of manganese, 13 37 of silica, and 
0-29 of sulphur, phosphorus, and other substances. ‘The effect 
of the electrolysing current will be noticed when the above 
analysis is compared with that of fair gray iron, which has about 
90'5 per cent. of iron, 3-75 per cent. of uncombined carbon, and 
4°14 per cent. of silica. 


A soLuTIon of the problem of finding a substitute for 
wood in warships, owing to the inflammability of that material, 
seems, in the opinion of the Board of experts which is investigating 
the matter in the United States, to lie in the following direction : 
—Select something in the nature of cheap wood or vegetable fibre 
and fine sawdust ; treat them chemically with some insoluble fire- 
proof substance, not too heavy ; then press and roll into boards, 
more or less dense, according to the use for which the material is 
desired. Such a material will be non-inflammable all through, 
will not splinter, will not be heavy, and will bs a non-conductor. 
Possibly this artificial board can be strengthened by enclosing 
within it a tough, fine wire netting. 


Ar the annual meeting of the Chemical Society on 
Wednesday, the discovery of a new element was announced by 
Professor Ramsay. He said that in his endeavours to discover 
whether argon combined with any other element he made some 
experiments with a rare earth that was stated to yield nitrogen 
on being attacked by sulphuric acid. As he had anticipated, 
argon was given off and not nitrogen, but mixed with it he found 
what appeared to be another gas. This gas is no other than the 
hypothetical helium, whose existence has only been inferred up to 
the present from a line D, in the solar spectrum. There is no 
doubt about the discovery, which was confirmed by Professor 
Crookes, who gave the wave length of the line—587°47. The dis- 
covery was only made a few days ago, and more information about 
bara a of the new body will be awaited with great 
interes 


From a long series of experiments in the decomposi- 
tion of glass by water, Mr. F. Foerster finds that:—(1) The 
weathering of glass is caused by the decomposing action of the 
atmospheric moisture. Tae carbonic anhydride of the air does 
not act directly on the glass, but only on the alkaline products of 
the aqueous decomposition ; (2) dry carbonic anhydride is without 
action on dry glass; (3) there is no proof that water can be 
retained by glass, except when it enters into chemical combina- 
tion therewith ; (4) the weathering of glass and the decomposition 
of glass by water are similar processes, and are both preceded by 
the taking up of water into the glass molecule; (5) the surface 
changes caused by weathering are comparatively slight with good 
glass ; (6) the action of water on weathered glass is only tem- 
porarily more rapid than it is on new glass; (7) glasses—lime 
glasses—are more hygroscopic and weather more easily, the more 
easily they are attacked by water ; and (8) that even after long 
action of water, glass is still capable of becoming weathered. 


MrneErat oils are closely related to each other, however 
much their physical properties may vary in their chemical nature. 
The Oil Journal says they all consist—of course, only real mineral 
oils are included — of a mixture of carburetted hydrogen, in 
different organic combinations, which possess neither acid nor 
basic properties. They do not decompose, either at very low 
temperatures, or at degrees of heat which far exceed those pre- 
vailing in the steam cylinders, &c,, where they are employed. 
They do not undergo any change in contact with the air or with 
water or steam ; they do not attack metals, even the most easily 
oxidisable, such as potassium and sodium, and are as little changed 
or decomposed by the metals themselves, This chemical indif- 
ference is the principal advantage possessed by mineral oils over 
all fat oils, whether they are of vegetable or animal origin. A!1 
those fat oils decompose in time on exposure to the air at high 
temperatures, on contact with metals or their oxides, and thus 
destroy, sometimes more quickly, sometimes more slowly, the 
parts of machinery which they are intended to preserve, 








MISCELLANEA, 


Accorpine to recently furnished statistics, the light- 
houses of the world number more than 7000. 


Tue Bath and West and Southern Counties’ Society’s 
annual exhibition opens on May 29th next at Taunton. 


A scHEME has been proposed by the Belgian Govern- 
ment for the completion of telephone communication between 
London and Berlin vié Brussels, 


Tue total weekly output by the South Wales Portland 
Cement and Lime Company, Limited, of hydraulic lias lime 
amounts to some 1000 tons, owing to the acquisition alluded to in 
our business announcements, 


‘THE annual banquet of the Institution of Civil Engineers 
took place on Wednesday evening last in the hall of the 
Merchant Taylors’ Company. Sir Robert Rawlinson—the presi- 
dent—occupied the chair, and among the guests were the Duke of 
Cambridge, the Duke of Teck, the Marquis of Salisbury, and the 
American Ambassador. 


Tue Chester-le-Street Rural District Council have 
instructed Mr. D. Balfour, M. Inst. C.E., F.G.S., of Newcastle-on- 
Tyne, to prepare a scheme of main sewerage and sewage disposal 
for the populous townships of Usworth and Washington in their 
district, having received notice from the Durham County Council 
under the Rivers Pollution Act. ‘The Chester-le-Street Rural District 
Council have also decided to consult Mr. D. Balfour, as to a scheme 
of sewage purification for Highton Banks in their union. 


WE regret to hear that on the occasion of the 
attempted launching of the United States armoured cruiser 
St. Paul, 25,000 persons having assembled to witness the ceremony, 
the vessel suddenly became jammed, and that all efforts to 
release the ship proved fatile. The failure to get the St. Paul off 
at the first attempt is attributed to the poor quality of the tallow 
used for greasing the ways, and it is now feared that, although 
the vessel may not have been strained or otherwise damaged, the 
work of liberating her will prove a very trying and costly 
operation. 


Tue Secretary of State for India received the following 
telegram from the Viceroy on the 21st inst.:—‘‘ Junction of Chinese 
and Burmese telegraph lines effected 16th March last, one and a- 
half months earlier than latest date fixed. This result due to 
successful efforts made by Telegraph Department to effect con- 
nection as quickly as possible, and to promptitude with which 
Chinese officers have responded to those efforts. We trust that 
establishment of telegraphic communication through India to China 
by this route will tend to promote friendly relations of great 
Britain and China, and that it will prove of commercial advantage 
to both countries,” 


Ir has been calculated that there are over 50,000 reser- 
voirs for impounding water, for irrigation purposes, in the Madras 
Presidency. Jndian Engineering says they vary in size from an 
embankment 200 yards in length to a couple of miles in length, 
and often longer. This system of impounding water in Southern 
India has crossed the Gulf of Manaar, and seems to have an active 
existence both at present and in the past in Ceylon. Even now the 
Periyar project between Travancore and Madras is the most 
notable instance of tank-building in India. There is also a special 
section of the Madras Public Works Department set aside for the 
express purpose of tank restoration schemes. 


WE understand that Mr. W. T. Olive, M. Inst. C.E., 
late resident engineer on the Manchester Drainage Scheme, has 
obtained the appointment of City Engineer of Cape Town. Mr. 
Olive was in the service of the Manchester Corporation for a 
period of fifteen years, It will be in the recollection of our readers 
that in July last Mr. Olive ran a close contest for the City 
Surveyorship of Manchester. The Cape Town authorities are to be 
congratulated upon having secured the services of Mr. Olive to 
carry out their main drainage scheme, inasmuch as his experience 
on similar works both in the Argentine and the city of Man- 
— render him specially suited for the position he is about to 
take up. 


Tue shape of the Blackpool Tower is square in plan, 
and generally like the Eiffel Tower, except that the taper of the 
sides is about the same all the way up. Each of the four legs of 
the tower is founded on and bolted to a block of concrete, which is 
interlaced with rolled steel joists, and rests upon a bed of sand. 
Each leg consists of four columns, which form its corners, and the 
bracings which bind the colnmns together. The elevators work in 
the centre of the tower, and are supported and guided by a sepa- 
rate arrangement of girders. The total height of the tower to the 
top of the flagstaff is 517ft., and the width at the base is 96ft. 
The whole of the structure is made of mild steel, of which 2400 
tons were used, an electric crane being used in building the upper 
portion. 


Tue largest derrick in the world is said to be that used 
in the granite quarry of Messrs. C. E. Tayntor and Co., at Barre, 
Vt., U.S.A. Stone says its mast is 99ft. high, and is held by ten 
guys, each running out about 200ft. to heavy anchorages. The 
boom can swing around a circle 142ft. in diameter, and like the 
mast is built of Phcenix columns. The loads are hoisted by means 
of a steel wire rope Ijin. in diameter, and the boom itself is 
handled with a similar rope of fin. diameter. Over a mile of tel 
rope was used in rigging the derrick, and its weight, exclusive of 
the rope, is about 50,0001b, It is operated by means of a hoisting 
engine, and so well are all parts designed that a pull of 300 Ib. at 
the end of the boom will revolve the whole appliance when the 
boom is horizontal and loaded with 374 tons. The derrick has been 
tested with a load of 574 tons, although designed to carry only 
40 tons ; and if the ropes were heavy enough, the remainder of 
the apparatus has sufficient strength to carry loads of 80 tons. It 
replaces a derrick which had a mast and booms of very large sticks 
of pine, but the largest which could be procured were unable to 
raise with safety the heavy loads that had to be handled occa- 
sionally in the quarry. 


At a recent meeting of the Select Committee of the 
House of Commons appointed to inquire into the existing systems 
of weights and measures in this country, under the presidency of 
Sir Henry Roscoe, evidence was given by Mr. H. J. Chaney, 
superintendent of the Standards Department of the Board of 
Trade, who described the system under which the verification of 
legal standards is carried on at the Board of Trade by experts 
appointed for the purpose, and also gave an account of the 
different systems of weights and measures now in use in the United 
Kingdom. He stated that the Imperial and the metric systems 
were the only ones with which the Department had to do in 
England, but there were other local customary weights and 
measures in use. There were many weights and measures in use 
which were not legally recognised. Among these he mentioned 
the carat, the boll—used in Scotland—the ell, the coomb 
—used for measuring corn—the Winchester bushel, the butchers’ 
stone of 8 lb., the miners’ dish—used for weighing ore in Derby- 
shire—and the gauge—used in measuring plates—as examples of 
weights and measures which were not recognised by law. A 
number of anomalies which formerly existed—e g., a ton of stone 
being different from a ton of other materials, &c.—had disap- 
peared to a great extent under the operation of the Weights 
and Measures Acts of 1878 and 1889. The Scotch and Irish mile 
were still locally recognised, but for all statutory purposes a 
mile wa3 1760 yards. Practically the only two countries of any im- 
portanca in Europe in which the metric system was not adopted 
were Great Britain and Russia, In Germany, Austria, France, 
Italy, Spain, and Portugal the metric system was the only system 
in use, 
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THE BATTLESHIPS MAGNIFICENT AND 

CHARLEMAGNE—A COMPARISON. 
Two important types of battleship are at the present 
moment being constructed in the naval dockyards of 
France and England respectively—those of the Charle- 
magne and Magnificent. The representatives of these 
two types, although widely differing from one another in 
many essential particulars, will undoubtedly, when afloat 
and in commission, be the most complete fighting 
machines in the world. 

We engrave this week, for the sake especially of the 
interesting comparison which they afford us, drawings of 
both vessels; but although the Magnificent—the first of 
our engravings—is pourtrayed as she will actually appear, 
it is more than likely that the Charlemagne may be very 
materially modified in her upper works before she finally 
emerges from the hands of the dockyard officials. 

The accompanying table gives all particulars as to 
dimensions, constructive features, &c., of both ships :— 


Charle- 











Dimensions, &2. magne. Magnificent. 
Length—feet—on water-line 385 390 
eee 66,75 75 
Le a 2542 274 
Displacement—tons et Ga leak 11,232 14,900 
Indicated horse-power ... ves ons | OOO 12,000 
Coal capacity—tons 1,100 1,800 
Speed—knots ... ... ... 18 174 
Armoured belt—inches... ... .. 15} 9 
Barbette or turret armour—inches : Pe ~ , 

: a { wodecks, Ou.e deck, 
Armoured deck—inches... | 34 and 1} Rey 
Centre of metal of heavy guns above { forward27}! forward and 
water-line—feet ... ... aft 214; aft 27 
Number of screw propellers ... three two 
Armament— 
ee ne ee —_ 1)}in. ~~ 7 
Ten 5. welve Gin. 
Secondary heavy Q.F.guns .. | Gis din, 16 12-pdr’s. 
Smaller Q.F. guns ease Thirty-six Twelve 
Machineguns ... ... ... «. Nil Eight 
Torpedo tubes and dischargers ... Ten. Five 


The first feature that strikes one is that displacement 
and indicated horse power are nearly reversed in the two 
ships, as to their relative proportions ; but, of course, the 
extra engine power of the French vessel is mainly required 
for the third propeller, and we cannot admit that the 
result of experiments with triple-screw vessels is so satis- 
factory as to cause us a feeling of regret that more 
powerful engines have not been designed for the 











is got out of the Charlemagne by applying all her screw 
power, it will give her manceuvring qualities superior to 
those of the British battleships. This remains, however, 
to be proved. 

The double armoured decks of the Charlemagne are a | 
valuable modification, and the coffer-dam between them 
may prove to be a most useful adjunct to the water-tight | 
qualities of the ship ; but it seems to us that, if the stability | 
of the vessel was not disturbed by the arrangement, the two 
decks would have been more effective combined in one 
thickness. The turtle back deck of the Magnificent, 
stretching from bow to stern, and reaching down far over 
the sides amidships, with its four inches of steel, is 
superior, we believe, to the French coffer-dam. 

The arrangement of the Charlemagne’s armour has 
already been adverted to in the columns of THE | 
ENGINEER. The method by which axial fire ahead and | 
astern has been secured, appears so likely to be detri- 
mental to the safety of the vessel’s upper works when the 
guns are trained directly fore and aft, that we cannot | 
recommend it. But the plan of securing the upper deck | 
battery of 54in. guns behind a complete belt of 3in. | 
armour cannot be too highly approved. The conning | 
towers are also well placed, and at a commanding | 
altitude, though it is a little difficult to understand what | 
security is afforded to the officers in the forward one, in 
the event of the mast being shot away upon which it is | 
perched, the latter not being armoured. 
The power of the armament mounted upon the Magni- 


ficent is incomparably superior to that of the French | , 


vessel. The twelve 6in. quick-firers upon the former, | 
each with its isolated casemate protected by 6in. steel, | 
and the sixteen 12-pounder quick-firersof the new Elswick | 
pattern, compose an auxiliary armament so tremendous | 
in its potency that no moderate sized cruiser could live | 
in the vicinity of the battleship, even if keeping under | 
weigh at a rapid rate of steaming, so as to avoid the fire | 
of the main armament of 12in. heavy guns. The unifor 
height, 27ft., of the British heavy guns above the water- 
line, is also a distinct advantage. 

The total coal capacity, and consequent radius of action 
of the British battleship, is considerably greater than that 
of the Charlemagne. Eighteen hundred tons of coal can, | 
in emergency, be stowed away in the former, but the 
extreme capacity of the latter is only 1100. This is an | 
important characteristic for long sea voyages. 











THE McDONALD NUT-LOCK. 
WE give herewith an illustration of the McDonald nut- 








| much like a hinge. 
the nut forces the hinge-plate against the angle plate the dog 


| shown in the cut. 


| nut. 





been utilised to hold the lock against the nut. A hinge- 
plate of spring steel, about ,7,in. thick, is punched at one 
end for the bolt. At the other end it is cut and formed 
A dog fits in the hinge end, and when 


is secured in place like a half-way opened knife blade, as 
The nut is then screwed down as tightly 


| as desired, the hinge-plate forming for it a thin washer with 


& full bearing surface capable of standing all the strain which 


Cm ~ 


the bolt can apply, and pressing equally on all edges of the 
The dog is then snapped against the nut, where it is 
tightly held by a ridge on its pivoted end, which acts like the 
corner of a knife blade on the spring, but with much greater 
force. The dog will, as illustrated, hold the ordinary square 








Z 





m | oF hexagon nuts by the flat side or the corner, allowing, 
| respectively, one-eighth and one-twelfth turns. 
| edge of the angle plate prevents revolution of the nut-lock, 


The lower 


| and the dog is not damaged while the nut is being screwed 
to its seat, and it can be opened, removed, and re-used 
frequently without damage. 








Naval ENGINEER APPOINTMENTS.—The following epedintats 


have been made at the Admiralty :—Fleet engineer, G. N. H. 
Michell to the Agincourt. Sta 
Crescent ; and Robert Hardi 
George E. Bench, to the 
Victory. Engineers: R. W. Martell, to the Vernon; O. R. Paul, 
| to the Conqueror ; and H. J. Turner, to the Crescent. Assistant- 

S Saag : - . n : bp oscar pa 
Magnificent class. At the same time if 18 or 18} knots! lock, in which the principle of the jack knife spring has | —probationary, to the Crescent. 


engineers: W. Cook, to the 
, to the Hibernia. Chief engineers : 
ecla; and John G. Stevens, to the 


W. W. Bills, A, W. Underhill, and P, C, Minbinnick 
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TRIPLE-EXPANSION ENGINES, OIL CARRYING STEAMER ACO 
MESSRS, DUNLOP AND CO,, GLASGOW, ENGINEERS 


(For description see page 261) 
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THE COLLAPSE OF ST. CATHERINE’S TUNNEL, GUILDFORD 








THE COLLAPSE OF 8ST. CATHERINE’S TUNNEL. 


To the long list of accidents and damage caused by the 
severe frost of & month ago must be added the very serious 
and inconvenient one, happening on the London and South- 
Western Railway, near Guildford, early last Saturday morn- 
ing, when the partial collapse of Saint Catherine’s Tunnel 
buried a train of (fortunately) empty carriages, and com- 
pletely blocked the Portsmouth line. 

The South-Western Railway immediately below Guildford is 
carried through some short tunnels leading from the hilly 
district of the North Downs to the low and level lands by 
Shalford and Godalming, through which runs the river Wey ; 
and the last of these tunnels—360 yards in length—pierces 
Saint Catherine’s Hill, which, unlike the chalky eminences 
all around, is composed entirely of the softest and most 
friable sand. This is the shorter of the two tunnels at the 





south of Guildford Junction, with which travellers on the | 


South-Western main line between London and Portsmouth 
are familiar. One long tunnel 
terminates at St. Catherine’s, w 
under the hill of St. Catherine’s, on the crest of which are 
the remains of an ancient chapel. 
rather more than fifty years old, lined with red brick, six 
courses deep, at the entrance. 
ford end were built the stables and coachhouses of a modern 
villa residence, and the house itself, as may be seen in our 
illustration, stands only just clear of the tunnel. 

A train of empty carriages leaving Petersfield at 11.40 on 
Friday night, and due at Guildford at 12.20 a.m., proceeded 
thus far with safety, at about thirty miles per hour; but 
almost on emerging from the Guildford end was met by a 


huge heap of sand and earth, estimated at 1000 tons, that | 


had fallen through the crown of the arch, and carrying with 
it the coach buildings, four carriages, and two horses, blocked 





| coachhouse. 


_ the Hog’s Back and | 


ile the shorter tunnel runs | 
| and Finished.—This catalogue affords proof of the wonderfnl 


The tunnel is probably | 
Immediately over the Guild- | 


most effectually any further progress. The engine-driver and | 


fireman fortunately escaped, though not without severe 
injuries, while the guard sustained a severe shaking. It is 
stated that the driver and stoker removed the fire or damped 
it down and then retired. Several of the carriages were 
smashed, and had they been otherwise than empty, it would 
not have been merely a tale of destroved property that is 
read to-day. About an hour after the driver and stoker had 
left the engine a further subsidence took place, and the 
engine and foremost carriages are now, or were on Monday, 


stable and coachhouse, with harness room and summer 
house, which were situated right over the tunnel, are entirely 
swallowed up; only two of the walls and the floor of the 
harness room were left at the edge of the chasm. Two horses 
were in the stables, and there were four carriages in the 
Not a trace of any of these is to be seen. The 
hole is almost circular. 

The cause of the accident is held to be the bursting of a 
water main connected with the house above the tunnel, the 
water percolating through the brickwork and wetting and 
weighting the sand, so that the brickwork was weakened, and 
the sand easily carried away when the first break commenced. 








CATALOGUES. 


J. Stannah, 20, Southwark Bridge-road, S.E, Illustrated 
description of hydraulic lifts, cranes, hoists, lift cages, and 
water-saving apparatus, electric lifts, and water motors, It is a 
well-illustrated catalogue, but would be better if the descriptions 
were more complete. 

William Skinner, London. Price list of Cycle Fittings, Rough 
growth of the cycle industry. It gives illustrations and particulars 
of a very large number of the parts required, not only by cyclists, 
but by local manufacturers. 

John Birch and Co., Limited, London, E.C. Catalogue of 
Brick-making Machinery and Plant. This is a large and well- 
arranged catalogue, but it does not bear the name where it should ; 
otherwise it seems to be a useful and very fally-illustrated price 
list—comprising every conceivable want of the brickmaker. 

Chatwood’s Patent Safe and Lock Company, Limited. Illustrated 
Price List of Safes. An improved method of construction appears 
to be now adopted by Messrs. Chatwood, in which the top, bottom, 
and sides of the safe are bent cold ont of one plate, with a flange 
bent in the back-edge to receive the back plate, all the corners 
being thereby rendered absolutely solid. 

William Sellers and Co., Philadelphia. Illustrated Catalogue 
and General Description of Improved Machine Tools for Working 
Metal, Designed and Constructed by William Sellers and Co., In- 
corporated.—This is a very handsome catalogue. The illustrations, 
which are produced by photo-process and cleverly touched up, so 
as to be rendered clearer where desired, are of their kind excellent, 
The book comprises a vast amount of information concerning a 
variety of tools which it is impossible here to enumerate. It is 


| well bound, with the name, &c., on the back of the binding, and 


completely embedded in the sand and débris. Only a quarter | 


of an hour earlier a South-Eastern passenger train from 
Charing Cross had passed under the tunnel. 

As soon as the accident became known, Mr. Stredwick, the 
district superintendent of the permanent way, was on the 
spot, and & gang of about 100 navvies was set to work as soon 
as possible with a view to extemporising arrangements to 
enable the traffic to be continued. The tunnel is completely 
blocked, and a fortnight will probably elapse before the traffic 
through it can be resumed. Passengers and their lug- 
gage are conveyed by cabs between Guildford and St. 
Catherine’s. 
Junction. London omnibuses and horses and drivers now 
provide a regular service. As much of the Portsmouth traffic 
as possible is being taken vid Eastleigh. A temporary 
platform has been constructed near the tunnel, at the St. 
Catherine’s end. The scene of the accident was visited by 
thousands of people on Sunday and Monday. 


At the Guildford end of the tunnel shown in our engraving | 


all that could be seen on Monday is a great mass of yellow 


sand. Entering the other end of the tunnel three carriages | 


were visible. Two of these are smashed to pieces, one having 
telescoped itself into the other. The guard’s van appears to 
be uninjured. ‘‘ The Beacon,” the residence of Dr. Wakefield, 
nearly over the tunnel, remains uninjured, but the large 


The distance is about one mile from Guildford | 


— almost be looked upon as a text-book on modern machine 
tools, It has been beautifully printed by J. B, Lippincott and Co., 
Philadelphia. 

Joshua Heap and Co., Ashton-under-Lyne. [Illustrated and 
descriptive price list of patent Screwing Machines,—This catalogue 
is well printed, but it is a pity that the same skill which Messrs, 
Joshua Heap and Co. exhibit in the design of their machines does 
not demonstrate itself in the shape selected for their catalogue, 
which is awkward, nor is the name where it should be. The 
illustrations are, however, good, and the lists clear. Several 
improvements appear to have been made in the design of pipe- 
screwing machines, particularly with regard to the increased 
number of dies and the ease with which they can be manipulated, 
the simple slackening of the check-nut enabling them to be set 
and opened again after the pipe is screwed. 
| Charles Churchill and Co., Limited. London and Birmingham. 

Illustrated and descriptive catalogue of American Machinery and 
Tools.—This is a well got up catalogue, the printing and engraving 
being of a high class order. Messrs. Churchill and Co. seem to 
represent all of the well-known American firms, whose machines 
seem to give so much satisfaction in our leading engineering 





works, 6 catalogue is therefore very complete, and should be 
in the hands of every works manager. It is nevertheless of 
awkward shape, and the binding is poor. This latter defect, 
however, can easily be remedied. We hope Messrs, Churchill and 
Co, will take the hint, and in doing so have their name put on the 
back of the binding where every catalogue should have it, if it is 
to come down from the shelf. It is absurd to suppose that cata- 
logues are arranged out like squares of a chessboard, solely in 
| order that their names may be visible, 


LETTERS TO THE EDITOR. 
We do not hold — ——_ for the opinions of our 





GAS ENGINES VU, STEAM ENGINES, 


Sir,—I have just perused the three letters which appeared j 
your valuable paper of 22nd of March, in reply to the note hs 
the pleasure to send you concerning gas v. steam engines, I have 
taken my information on gas engines from the Génie Civil of 12th 
January, 1895. It is therein stated:—(1) That the gas engine in 
question consumed 468 grammes of fuel per horse-power, (2) That 
the consumption of gas amounted to 2°27 cubic metres per horse. 

wer and per hour. (3) That the cost of gas amounted to 

centime per cubic metre. I cannot alter my opinion concerning 
the difficulty of managing not only gas engines but also gas pro. 
ducers, for all the technical papers are dwelling on the difficulty 
and the numerous improvements which are daily tried is an 
abundant proof of what I say. 

I readily acknowledge myself not very competent anent gas 
engines, but I believe I can rely on the results published by 
Messrs. Delamare and Deboutteville, in the Génie Civil, on the gas 
eugine supplied by Messrs. Matter and Co., of Rouen, to the fin 
at Pantin, near Paris. A gas engine consumes coal, and I will 
jast like my opponents, not trouble myself about the manner in 
which this coal is employed, but I know that it is not possible to 
make use of the cheap coal that can be made use of for producing 
84 kilos. of steam per kilo of coal. 

I have acknowledged my want of competence concerning gas 
engines, but concerning steam oie I will not do the same, and 
your readers will have realised this by all the particulars of my 
engines published in your pew and in others, such as (nie 
Civil, Revue Industrielle, &c. &c. Ihave sent you, and you have 
been kind enough to publish in your number of February 15th, 
1895, the two results of ———— of my engines, trials which 
were made by the well-known M. Vincotte, Director of the Asso- 
ciation pour la Surveillance des Chaudiéres ii Vapeur, as mentioned 
in the said number, 

In our little country engine builders are watching each other 
very keenly, and this is one of the reasons why the building of 
engines is carried to such a high perfection. For single-cylinder 
condensing 20-horse power = we do not consume over 
11 kilos. of steam per indica horse-power and per hour, with 
five to six atmoepheres ye, or 1 kilo. 300 grammes of coal, 

The engine of which I have spoken in my letter, and which con- 
sumed 5 kilos. 460 grammes of steam, was a pound-condensing 
one, and was running with 64 atmospheres pressure only. This 
consumption is 6 per cent. under the one of the best-known results 
from my competitors, and is the record for Belgiam. I will supply 
the same engine to anybody who likes, and undertake to guarantee 
a steam consumption of 5 kilos. 600 grammes of steam per indi- 
cated horse-power and per hour, and this between 250 and 330 
indicated horse-power at the buyer’s option. 

I will undertake to pay a fine of 3000f. for every quantity of 
100 grammes of steam per indicated horse-power and per hour that 
the engine would consume over 5 kilos, 600—these 3000f. repre- 
senting the capital, the interest of which compensates the consump- 
tion of fuel burned over the guaranteed quantity. 

Concerning the boilers, our Belgian makers will also give their 
guarantees, for this is common practice in our country, where 
engines and boilers are sold with fines for non-execution of what 
has been promised, fines in proportion of the loss undergone by 
the buyer. 

I have been much surprised, in reading the answers to my letter, 
to hear that English engine-builders are making such very bad 
engines and worse boilers, and this incites me to start engine- 
building works in your country, and, with the guarantees we are 
offering, we will certainly sell over fifty-six engines a year, same 
as I have succeeded in doing here. 

Now, I shall be glad if any gas engine builder—a first-class one 
—will supply me with the same particulars and give the same 
guarantee, or what he undertakes to guarantee ; for I reckon to 
place an additional power in my works, and 1 would not hesitate 
to make a saving of 50 per cent. over the engine I have now, and 
which, single cylinder and condensing, consumes 7 kilos, 
400 grammes of steam per indicated horse-power per hour. For 
the $30 indicated horse-power engine I will undertake to guarantee 
that no more than 30-horse power will be absorbed to overcome 
the friction of the engine itself, 

Another advantage of the steam engine over gas engine is its 
adaptability. It is well known that an engine sold for 300 indicated 
horse-power will easily give, in case of an emergency, 500-horse 

wer. The consumption of fuel per horse-power and per hour 
will be slightly increased, and the economical ranning of the 
engine will not remain so advantageous ; whilst gas engines have 
not this elasticity, nor consequently this s power, which 
becomes so valuable for the buyer, who finds himself in the neces- 
sity of increasing the power or of enlarging his business without 
having to place an additional or buying another engine, 

I have the pleasure to forward you half a dozan circulars men- 
tioning a new set of trials made on our engines, and we shall be 
pleased if you will kindly send one to each of my three opponents, 

H. Bouiinckx, L’Administrateur Dé'ézu<, 

Brussels, March 26th, 








Sir,—M. Bollinckx puts the cost of the generator gas at one 
centime per cubic metre, and implies that this is exclusive of wages, 
Moreover, he omits to give the price per ton which he has assumed 
for the fuel to make the gas with. He takes the cost of the 
steam coal at 13 9f. per ton at Brussels, and if he were to take 
the fuel for the gas at the same rate he would find that, exclusive 
of wages, the cost of fuel for the gas would be jast one-third of a 
centime per cubic metre. This would make the annual cost of the 
gas 16,344f, instead of 49,032f. 

The more simple way is to take the weight of coal consumed 
without reference to the volume of gas produced. With a a 
engine of the best type this can be guaranteed not to exceed 4 
grammes per brake horse-power per hour, and the result would 
then be 300-horse power x 450 x 7200 hours = 993°6 tons at 
13°9f, = 18,811f. per annum. I think I am right in saying 
that a non-condensing engine of this sizo seldom consumes less 
than twice this allowance of coal, but even on the basis taken by 
your correspondent the gas shows a saving of more than one-third. 
I agree with M. Bollinckx that the wages may be taken as the 
same for gas or steam. J, Emerson Dowson. 

March 21st, 


Srr,—I am very glad tosee that the very important quostion of 
the relative economy of these two classes of motors is in a fair way 
to be discussed in your pages. So long as the powers of gas engines 
were small little was heard of it; now that the gas engine is 
gradually getting up in power, more is certain to be heard of it, 

I have no doubt that M. Bollinckx is quite able to take care of 
himself, but I much fear that one — of the utmost practical 
importance will be overlooked—itis the relative cost of repairs, up- 
keep, and maintenance of the two engines. I have not the 
smallest hesitation in saying that a first-class steam engine, indicat- 
ing 300-horse power to 500-horse power, Corliss gear, 90 lb. prea- 
sure, made by such a firm as Van den Kerchove, can be run 
steadily for thirteen hours a day in a spinning mill for seven years 
without any outlay at all for repairs, Thore is at this moment a 
magnificent pair of Corliss beam engines running at the Lys mills 
in Ghent, indicating about 2500-horse power, which ran for five 
years with no outlay save the cost of oil and gland —: bat, 
these are too big for comparison with a gas engine. I know of one 
case in which the piston of a horizontal engine by M. Bollinckx was 
not drawn for ten years, and at the end of that time was tight and 











in good order, How many hund ds of strokesit had 
made it would be vain tosay. 
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bearing these facts in mind, we see at once how great is 

Pape deme a good steam engine over agasengine. The cost 
¢ repairs of the latter is, as I know by direct experience with two, 
bn eavy indeed ; and it cannot be otherwise because of the very 
hi i temperatures which render Inbrication difficult, at the same 
tine that it is more than ever neceseary. I have seen agas engine 
itterly ruined in twelve months, and that while it was in the hands 
. f a competent driver, but of the chief engineer superin- 


poate of the works. It is quite true that the engine was very 


heavily loaded. : F 

This last statement brings me to another point. Over and over 
again I have seen estimates of the power and economy of gas 
engines, based on the assumption that they exploded a charge 
every cycle, whereas they were not exploding more than 80 per 
the governor cutting off the supply. Indeed, it is most 


cent., 7 i 
difficult to know for this reason exactly how much gas is used for 
any given brake load, unless the meter is very carefully noted, as 


j s may be with companies’ lighting gas. Bat how often is a 

bei ith Dowson — ? By all el let us have the 

trutb, but let it be the whole truth and not bits of it ; and when 

an exceptional economy is claimed for any engine, gas or steam, let 

us have all the data. . ANTHRACITE, 
Cardiff, March 25th, 


THE BENHAM TOP. 


§1r,—The corr d on this subject originated by ‘‘M. A.” 
led me to try various experiments with a Benbam top, which left 
little, if any, doubt in my mind that what Mr. Benham calls the 
artificial spectrum is due to imperfect focussing of the black lines, 
caused in the first instance by fatigue of the eye. I have found 
without exception that no one looking at the top for the first time 
is able to see the colours immediately. Some take a few second; 
before making them out, while others take a much longer times 
but anyone having once seen the coloured bands can afterwards 
detect them almost instantly. The reason of this is that when the 
eye is <— the automatic action of the iris in contracting the 
pupil is diecontinued, resulting in spherical aberration, which, 
combined with aberration of refrangibility, causes objects to be 
seen thickened and with coloured edges—a phenomenon often 
noticed by those who have to write for a long time by lamplight. 
The eye lone once educated, so to speak, to see the coloured 
bands of the top, can do so afterwards without effort. The iris 
has been taught what is required of it—that is, not to contract 
the pupil. It is, of course, advisable not to carry the education of 
the eye too far in this respect. 

To test the above theory, I drew three black lines on white paper 
as shown, and holding the paper near my 
eyes with the light on it—considerably 
nearer than the proper focal distance— 
found that the lines at once appeared as a number of coloured 
bands. Three lines are not necessary for this test, two will do as 
well, or even one, but with three or more lines the coloured results 
are more readily obtained in the first instance. Each line, it will 
be observed, contains all the colours of the spectrum. It is the 
black lines that give the spectrum, and not the white intervals 
between them ; the light reflected from, or transmitted through 
black lines is, in fact, white light. 

The experiment with lines may be varied in many ways. If the 
paper is translucent the coloured bands can be seen by looking 
through it at a sufficiently strong light ; and this perhaps is the 
best method of studying them for some purposes. If the black 
lines are drawn on coloured paper—not too dark—the coloured 
bands will still be seen, though modified to a certain extent by the 
background. Coloured lines on either black or white "a I have 
found to give coloured bands. By this method perhaps (/) the 
vexed question as to which are the primary colours may eventually 
be settled. I have only examined a few coloured lines in this 
way, but have detected more than one colour in each line thus 
examined, the greens giving blue and violet bands, and one blue 
gave pink, green, and yellow bands when placed on a white back- 
ground ; but I could only detect the green and yellow bands when 
examining it on a black background. I have tested a good many 
people—more than a dozen—with these lines, and have found that 
the long-sighted—hypermetropic—see the colours almost imme- 
diately, while younger people with normal sight require to look for 
some time before they can make them out. The order cf the 
colours seen is invariable ; but some do not see all of them, neither 
do they when looking at the Benham top. 

I made one further test of my theory by ae spectacles too 
strong forme. Then, on bringing the lines very close to the eyes, 
the colours appeared in the usual order, the red inside and the 
blue outside, hen, however, I removed the lines further from 
me beyond the focal distance, the order of the colours was 
reversed, the blue being seen in the middle and the red outside, 
and this is exactly what should have occurred if the explanation 
given of the phenomenon is correct. 

There only remains now to — why when the Benham top 
is spun in one direction the blue lines — inside and the 
red outside, while if spun in the opposite direction the colours 
appear in the reverse order. This I found depends entirely on 
the background. If one looks at the three black lines nearest the 
centre of a Benham top, so as to see them double in the manner 
already described, one set will have a black background, although 
it will not appear black, and the other set will be against a white 
background. In the first of these the blue and green colours will 
be strong and the yellow and pink feeble, while in the last the 
reverse will be found to be the case. Consequently when the top 
is spun so that the black half of the top follows immediately the 
lines, then the blue being the strongest will overcome all other 
impressions and will appearinside. The outside set of three, being 
water these circumstances followed by white, will have a white 
background and will appear red. Of course the contrary will happen 
if the top is spun in the opposite direction ; the inside lines being 
followed immediately by white, and thus having a white back- 
ground, will appear red, while the outside lines follcwed by black 
will appear blue. C. E. Basevi. 

8, Norfolk-square, W., March 25th, 

















RAILWAY FEED-WATER HEATERS. 


Sir,—We send you herewith a copy of certain resolutions 
adopted by some of the leading makers of closed feed-water 
henloas in the United States, and would ask that you publish the 
same at your early convenience, with such editorial comment as 
~~ are willing to make. The method of rating feed-water heaters 
as been recently discussed by the American Society of Mechanical 
Engineers, and the need for a change in existing methods is per- 
fectly evident to anyone who has taken the trouble to give the 
matter even a slight investigation. The movement which these 
resolutions indicate is one in the direction of fair and open 
methods, as opposed to evasion and concealment. It is as much 
in the interest of users of heaters as it certainly is in the interest 
of all makers who do not object to telling the buyer just what 
they are trying to sell him. 

Every mannfacturer of closed feed-water heaters in the United 
States, so far as known, has been invited to join the Association 
and to subscribe to its resolutions. Among the leading manufac- 
turers those whose names appear in the enclosed copy are the only 
ones who have availed themselves of this opportunity. 

The term horse-power, as applied to feed-water heaters, is an 
exceedingly loose and indefinite phrase, The work which a feed- 
water heater has to do depends upon the number of pounds of 
water in the shape of steam that an engine requires per hour. 

A simple engine of the cheapest grade may use, say, 50-1b. of 
water per horse-power per hour; an average engine will use, per- 
haps, 30lb, of water, while a high grade engine will cut the 
consumption of water down to something like 151b, per horse- 
power per hour. Again, the steam which is used to heat this 


212 deg., while in the engines of high grade it may have to do its 
work with a temperature of less than 150 deg. 

It is evident, therefore, that the term horse-power cannot be 
applied to heaters without some explanation as to what is meant 
by the term in each particular case. 

Frank A, THAYER, Secretary 
The Feed-water Heater Manufacturers’ Association. 
14, Church-street, New York, 
March 15th, 
[copy.] 


The Feed-water Heater Manufacturers’ Association. 
Frank A. Thayer, Secretary, 
14, Church-street, New York. 


Astor House, New York, January 26th, 1895. 

We, certain manufacturers of closed feed-water heaters, in convention 
assembled, dec! 4 

That a better understanding among ourselves and a!so between each of 
us and our customers in the matter of rating of feed-water heaters, is 
much to be desired. do hereby resolve :— 

That we believe that the only proper rating for feed-water heaters is 
one which is based upon the square feet of heating surface contained in 
the heater. For the purpose of giving practical shape to this belief we 
do further resolve 

That we hereby agree that for the future we will in each and every 
case, in which we are called upon to make prices upon heaters, state the 
exact number of square feet of surface which we are offering ; to give 
further effect to this action we resolve 

hat we will in each and every case state without reservation, both in 
our printed catalogues and in our specificati the di ter of the 
tubes, the number of lineal feet thereof, and the total square feet of 
heating surface in each heater offered. 

Resolved further, that the Secretary be req i 
of these resolutions to every manufacturer of closed heaters 
United States. 

And we hereby agree to live up to the spirit and the letter of the fore- 
going, and to bind ourselves so to do by our signatures affixed below. 

Resolved finally that the 8 tary quested to invite all closed 
heater manufacturers of the United States to join this Association and to 
subscribe to br ee resolutions. 





ted to t + 





a@ copy 
in the 





Tax Taunton Locomotive MaNvuractuRING Co., 

(Makers of the Wainwright Feed-water Heater.) 
Beys. F. Ke.iey anv Son, 

(Makers of the Berryman Feed-water Heater ) 
Ws. BaRAGWANATH AND Son, 

(Makers of the Baragwanath Feed-water Heater ) 
Tae GouBeRt ManvuFAcTuURING Co., 

(Makers of the Goubert Feed-water Heater ) 
Tue NaTIonaL Pipe Benpine Co., 

(Makers of the National Feed-water Heater.) 
Rost. WrTHERILL and Co, 

(Makers of the Wetherill Feed-water Heater ) 
KEysTong ENGINE AND MscHINE Works, 

(Makers of the Kensington Feed-water Heater ) 





GLASGOW UV. MANCHESTER. 


Sir,—From the remarks made in your last issue by your Man- 
chester correspondent, it would seem that some Manchester 
engineers feel aggrieved that so much engineering work is going 
to the Glasgow district which was formerly done in the Manchester 
district. In order successfully to compete with Glasgow, these 
Manchester engineers think that a reduction of wages in their 
district is the solution of the difficulty, but I am afraid that would 
only give partial relief. 

To a manofacturing engineer the natural advantages cf the 
Glasgow district are beyond comparison with those cf the Man- 
chester district. In the Glasgow district fuel is abundant ; pig 
iron, wrought iron, steel plates and bars for boiler, bridge, and 
shipbuilding purposes are manufactured. These raw materials 
have earned a world-wide reputation for quality, and are made 
within an easy distance from the works cf the manufacturing 
engineers. Engineering firms which do not care to put down a 
foundry plant of their own have no difficulty in obtaining castings 
of the highest class up to any weight, as there are firms which 
make a speciality of this branch. In like manner, forgings up to 
any weight can be obtained in the district. In considering the 
prosperity of the district, one important point to bear in mind is 
the fact that Glasgow is a seaport, 

In a recent issue re contemporary Engineering described 
Glasgow as ‘‘ admittedly the metropolis of mechanical engineering, 
and second my | to London as a centre of civil engineering prac- 
tice.” Some of the engineering specialities manufactured in the 
district are the following :—Engines and boilers, marine and other- 
wise, steam and sailing ships, locomotives, sugar machinery, cast 
iron pipes, wrought iron and steel tubes, bridges, general construc- 
tional ironwork, ornamental castings, sewing machines, &c. Each 
branch seems to react on the others to the benefit of the whole. 
Glasgow is a name known to buyers of engineering manufactures 
all over the world, and is associated in the minds of these buyers 
with productions of the highest quality. In addition to demand 
on export account there is a considerable local demand for 
machinery in connection with the numerous manufacturing indus- 
tries carried on in the district. It is doubtful if there is another 
district in the United Kingdom in which the manufactures are of 
so varied a character and carried on with more success, 

Regarding the remarks made by your correspondent about the 
competition of Glasgow in the locomotive trade. There is a loco- 
motive building establishment within a hundred miles from Man- 
chester, the buildings of which are of a rather tumble-down 
character, and some of the plant is interesting chiefly from a 
historical point of view. The idea that such an establishment can 
compete against a Glasgow modern locomotive works arranged and 
equipped on the most improved plan is ~~ preposterous, more 
especially is this so during a period of dul le and reduced 


prices, D.S. Y. 
Manchester, March 25th. 


TRAMWAYS ON MOUNTAIN ROADS. 
Str,—In your editorial of last week, under the above heading, 
you draw attention to certain colonial requirements, and state that 
you are not aware that light and cheap railways have ever been 


a large proportion of the axles of the train is utilised for 
adhesion, an alternative probably more costly than a rack rail. 
Duffield Bank, near Derby, A, Percival HEywoop, 
March 26th, 





SAFETY LIFT APPLIANCES. 


Str,—The check valve described by Mr. De Segundo in your 
issue of March 15th, although no doubt a fair example of this class 
of appliance, is— like all such mechanical arrangements where 
springs and working parts are involved—liable to become inefiec- 
tive just at the critical moment, owing to jamming, &. An 
infinitely simpler way out of the difficulty is to fix a diaphragm in 
the joint of inlet to lift cylinder, with a hole about iin. diameter 
or more, according to siza of machine, through its centre. Such 
an arrangement will not check the speed of a properly constructed 
lift, and will obviously prevent a too rapid descent. It can be 
— to any lift at the cost of a few shillings. While on the 
subject, I would like to say that the valve mentioned above woald 
be made much more effective if the clack were balanced by the 
hydraulic pressure, as has been done in a large number of cases, 
instead of by a spring. P, A. SHARMAN, 

London, March 25tb. 


NEW STREET STATION, BIRMINGHAM, 


Srr,—My attention has been called to a paragraph in your issue 
of 8th March, on page 210, in which you refer to the contractors 
for the approaches to New-street Station being Messrs. Holme and 
King. This is, I think, misleading, as Messrs. Holme and Ki 
are only doing a short length of this work, viz., about 300 linea 
yards, The remainder of the work, including the bridge under 
the Great Western Railway, referred to in your article, is being 
done by Mr. J. T. Firbank, and the length is about a com- 
mencing at Saltley and terminating with the Great Western Rail- 
way bridge previously mentioned. As Mr. Firbank’s representa- 
tive on this work, I have been asked to draw your attention to this 
matter, C. R. 8S, KIRKPATRICK, 

London and North-Western Railway. 

Birmingham Deviations and Widening, 
Contractor’s Office, Landor-street, Birmingham. 

March 20th. 











THE THAMES AND SEVERN CANAL. 


Sir CourRTENAY BoyLe, Permanent Secretary to the Board of 
Trade, who was accompanied by Sir Thomas Blomefield and Mr. 
F. J. 8. Hopwood, Assistant-Secretary (Railway Department), 
received on Friday, the 22nd inst., a deputation consisting of Lord 
Wantage, Sir Charles Dilke, M.P., Sir John Dorington, M.P., Sir 
Thomas Robinson, M.P., Sir W. H. Marling, and others, repre- 
senting County Councils and other local bodies in Gloucestershire 
Wiltshire, Berkshire, and the towns of Gloucester, Stroud, and 
Cirencester, who asked the Board cf Trade to assist them in 
getting passed into law a Bill now before Parliament for vesting 
the Thames and Severn Canal in a public trust, to be called the 
Thames and Severn Allied Navigation, with a view of putting the 
canal into good and efficient order and repair, and developing the 
traffic thereon. 

Sir J. Dorington, who introduced the deputation, having ex- 
plained the advantages which the re-opening of the canal would 
afford to the districts through which it passed, said there were two 
difficulties in the way of the promoters, In the first place, the 
Local Government Board objected that canal undertakings were 
matters which did not come within the scope of the ordinary 
duties of local authorities, yet, under the clauses of the proposed 
Bill, they might assume practically unlimited liabilities in respect 
of the undertaking. The Local Government Board further pointed 
out that proposals to enable local authorities to subsidise or take 
shares in trading concerns and similar projects had failed to 
receive the sanction of Parliament during recent sessions, and that 
the ratepayers, whose interests might be affected, would not have 
the same opportunity of disapproving of the scheme as they would 
have had if it had been promoted by authorities who were under 
the general law authorised to promote Bills, He trusted that the 
Board of Trade would use their influence to overcome these objec- 
tions on the of the Local Government Board. The other 
difficulty in the way of the promoters lay in the fact that their 
proposals had not received the support of the Staffordshire 
County Council. Considering the great public boons which were 
certain to be derived from the adoption of the proposals contained 
in the Bill, the promoters thought the Board of Trade might pos- 
sibly also use their influence to bring the Staffordshire County 
Council into line. 

Lord Wantage, on behalf of the Berkshire County Council, Sir 
W. Marling, as oy eer the Gloucester and Berkeley and 
Birmingham Canal Navigations, and Mr. Adams, speaking for the 
Gloucester and Cirencester Chambers of Commerce, having given 
expression to their view that the restoration of water communica- 
tion by means of the Thames and Severn Canal would be of the 
greatest — advantage, Mr. W. J. Ainsworth, of the Wilts 
and Berks Canal Company, testified to the sufficiency of the 
estimates. 

Sir Courtenay Boyle, in reply, said the Board of Trade had 
always encouraged efforts made by perrons interested in the localit; 
to resuscitate the Thames and Severn Canal, and to re-establis 
the waterway between the Thames and the Severn, and the depart- 
ment so warmly welcomed the very decided step which had now 
been taken in the direction of such resuscitation that he was quite 
certain he should have instructions from the President to place at 
the disposal of the deputation all the good offices of the Board of 
Trade. Of course it was impossible for him to speak on behalf of the 
Local Government Board, who might thinkit their duty to insist upon 
an adherence to the terms of their report, All he could say was that 
when he had the advantage of serving in the Local Government 
Board under the direction of Sir Charles Dilke the princiy leon which 
they acted was that the utmost attention and deterence should be 
id to the opinions and wishes a bodies, such as the County 








attempted with gradients as steep as 1 in 10 or 12, t with 
curves of a few yards radius, without recourse to a rack system. 
As bearing in some de upon this question, will you permit 
me to mention that I have for nearly twenty years worked a little 
line of 15in. gauge which, in a quarter of a mile, rises 80ft. with 
almost continuous gradients of 1 in 10 and 1 in 11, the direction at 
one point being reversed by a curve of somewhat more than a 
semicircle with a radius of eight yards, the gradient, however, being 
here reduced tolin 20. The locomotives at present in use weigh 
or 34 and 5 tons in work. One has a wheel base of 44ft. 
with six wheels, the other of 6ft. with eight wheels, both being 
coupled all round. There is but little friction on the curves, as the 
axles work radially on a plan you were good enough to illustrate 
in one of your issues for July, 1881. 

The maximum load, of which about two-thirds is paying, approxi- 
mately equals the weight of the engine, but, as a rule, is some- 
what less, The traffic is that of a small estate, and consists 
chiefly of building materials, round timber, manure, and earth. 
In dry or thoroughly wet weather the natural adhesion suffices, 
when at all greasy sand has to be freely used, but there is never 
any difficulty in performing the work. On a less severe portion 
of the line, used principally for experimental purposes, the larger 
~— has hauled a train, 170ft. in length, of eight bogie carriages, 
including sleeping and dining cars, carrying 124 passengers, up 
gradient of 1 in 48 and lin 25. On the former of these jients 
there is a curve, three-fifths of a circle in extent, of fifteen yards 
ius, 

A coefficient of adhesion of 1 to 44 is readily obtainable on such 
small lines, and in good weather 1 to 4. Regarded financially 
the difficulty lies not in surmounting extreme gradients and 
curves, but in the comparatively small paying load that can be 
hauled, It is of course impossible that this drawback can be 





water will in the case of a simple engine have a temperature of 





obviated, whatever may be the motive power employed, unless 


ils which were now establish He hoped, therefore, that the 
Board of Trade might be in a position to represent to the Locai 
Government Board the extreme desirability of resuscitating the 
Thames and Severn Canal, and, if possible, to work in the direc- 
tion of getting over any difficulty which stood in tke way at the 
resent moment. With regard to the Staffordshire County 
Gensel he could only assure the deputation that if it appeared to 
the Board of Trade that any powers of persuasion exercisable by 
them could be exercised with advantage in the present instance, 
those powers would be placed at the disposal of the persons in- 
terested in the = of the Bill, and both he and. Mr. Hopwood 
would be only too y to do anything they could to further the 
objects in view. There must be several principles in the Bill on 
which Parliament would have to pronounce, but if it was thought 
desirable that the Board of Trade should make any representation 
to Parliament he was sure they would be very phe | to do so, on the 
distinct understanding that it would be impossible for them to 
assume the position of promoters themselves, 

Sir C. Dilke, in expressing the thanks of the deputation for the 
most encouraging reply which Sir Courtenay Bo yle had just made, 
said he could not but think that, after consultation between the 
two departments, the Local Government Board might see their 
way in a matter so exceptional to facilitate rather than place diffi- 
culties in the way of action on the part of the corporations and 
county councils interested. 








Ir is proposed to utilise the site of the Guildhall Battery, 
Dover, shortly to be vacated, for an electriclight station to enable 
the Channel to be under observation by search light from this 

oint, There is no other point on the coast so favourable as Dover 








‘or observing the Channel, owing to the altitude of the cliffs, 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; toe must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Tuk ENGIngeER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 8 communications. 

W. (Paris).— Many thanks. The cutting is interesting. 

N. A. R.—The practice of washing pencil sketches with milk is very old. As 
the plumbago is practically indestructible, we cannot see that the milk can 
do harm ultimately. 








J.B C (8t. Paul, Minn.).— See ‘' Notes on Concrete and Works in Con- 
erete,” by John Newman. London: E. and F. N. Spon “ Caleareous 
Cements: Their Nature and Uses,” by G. B. Redgrave. London: Griffin 


and Co. 
W. 8.—(1) The ordinary rules of mensuration ave all that are necessary for 
the calculation of heating surface Two-thirds of the whole heating surface 


of a Lancashire boiler may be regarded as efficient. (2) A gallon of water 
weighs 10 1b, 

J. . (Govan).— You can send air where you like, up or down, or round 
corners, from a fan. So faras we can gather from your letter, a small 
smith's hearth fan would answir your purpose. Such a fan you can buy 
at a dozen places in Glasgow. A 

0. L. 8. (Southsea) —Try the «rperiment with a service pipe for yourself. 


Bore a hole in the sive of it at the lower part. Shut off the main first, and 
you will find that the service pipe will ei pty itself, even though the ball cock 
is air-tight. It is useless to say an effect cannot happen when it happens 
daily. 
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MEETINGS NEXT WEEK. 
Tue Iwetitutson oF Civit Exoi~rers.—Tuesday, April 2nd, at 8 p.m. 
Paper: ‘Torpedo Boat Destroyers,” by Messrs J I. Thornycroft, F. Rs. 
and Syd. W. Barnabv, MM. Inst. C.E. Friday, April 5th, at 8 p.m. 
Students’ meeting. Paper: ‘The New South Pier, Sunderland,” by Mr. 
Henry Home, Stud. Irst.C.E. Mr. J. C. Hawkshaw, Member of Council, 
will take the chair. 
Soctaty or Ewnaineers.—Monday, April Ist, at 7.30 pm Paper: 
‘ Portland Cement, some Points in its Testing. Uses. and Abuses,” by 
Mr D. B. Butler. Svnopsis: Properties appertaining to a good cement 
—Some means of ascertaining same—Freedom from ‘ blowing” most 
important—Gradual increase in strength desirable—Uses of cement— 
Hydraulic properties of special value—Behaviour ia sea water—Its 
abuses and consequent failure—Inexperienced manipulation—Loamy 
and unsuitable aggregate—Exposure to extremes of temperature—Kentish 
and other admixtures—Summary. 

HE INsTITOTION OF JoNIOR ENnGingeeRs.—Friday, April 5th, at 8 p.m. 
Paper: “The Study of Alloys,” by Mr. Walter G. McMillan, F.I.C., F.C.S., 
Lecturer on Metallurgy in the Mason College. Birmingham. 

InsTITUTION OF NAVAL ARoHITECTS.—The following pro; 
session 1895 has just been issued :—The Meetings will 











mme of the 
held in the 


Hall of the Society of Arts, John-street, Adelphi. Wednesday, April 8rd, 
at 12noon. Annual Report of Council; Election of the President, the 
Officers and Council; Address by the Ohairman, the " Lord 
Brassey, K.0.B.; Presentation of Gold Medal to D. W. Taylor, Esq., 
his paper on a: fae Stream Forms.” Papers: ‘‘ Notes on further 
Experience with First-class Battleships,” by Sir William White, K.C.B., 
LL.D., F.R.S8., Assistant Controller of the Navy and tor of Naval 
Construction, Vice-President. ‘‘The Elements of Force in a Warship,” 
by Vice-Admiral P. H. Colomb, Associate. Thursday, % 4th, at 
12 noon. Papers: “On Steam Pipes,” by J. T. Milton, Esq., Chief 
Engineer Surveyor, Lloyds’ Register of Shipping, Member of Council. 
“Light-draught River Steamers,” by George Rickard, Esq , Member. 
“On Solid Stream Forms and the Depth of Water Necessary to avoid 
Abnormal Resistance of Ships,” by D. W. Taylor, Esq., Senior Assistant 
to Chief Constructor of U.8. Navy, Member. At7 p.m. Papers: “On 
the Method of Initial Condensation and Heat Waste in Steam Engine 
Cylinders,” by Professor R. H. Thurston, Sibley College, Cornell Univer- 
sity, New York, Associate. ‘‘ Description of an Aluminium Torpedo 
Boat built for the French Government,” by A. F. Yarrow, Esq., Member 
of Council. Friday, April 5th, at 12 noon. Papers: ‘* On Vibrations of 
Higher Order in Steamers, and on Torsional Vibrations,” by Herr Otto 
Schlick, Member. ‘On the Vibrations of Ships and Engines,” by W. 
Mallock, Esq. ‘‘On the Transverse ar of Floating Vessels con- 
taining Liquids, with Special Reference to Ships carrying Oil in Bulk,” 
by W. Hok, Esq.,Member. At7p.m_ Paper: “‘ Induced Draught asa 
Means for Developing the Power of Marine Boilers,” by W. A. Martin, 
Esq. Concluding proceedings. The Annual Dinner of the Institution 
will be held on Wednesday, April 3rd, at the Holborn Restaurant, High 
Holborn, at 7.15 p.m. The Council of the Institution will meet in the 
Library of the Society of Arts on Wednesday, April 3rd, at 11 am., and 
on Friday, April 5th, at 11.15 a.m. 

Roya Instirution or Great Britain.—Friday, April 5th, at 9 pm. 
Discourse: ‘‘ Argon,” by the Right Hon. Lord Kayleigh, M.A., D.C.L., 
LL.D, F.R.S,M.R.I. Tuesday, April 2nd, at 3pm. Lecture: ‘‘ The 
Internal Framework of Plants and Animals,” by Professor Charles 
Stewart, M.R.C.S., F.L.S. Thursday, April 4th, at 3 p.m. Lecture: 
“ Animism, as shown in the Religions of the Lower Races,” by E. B. 
Tylor, Esq, D.C.L., LU.D., F.R.S. Saturday, April 6th, at 3 pm. 
Lecture: ‘‘Waves and Vibrations,” by the Right Hon. Lord 
Rayleigh, M.A., D.O.L., LL.D., F.R.8., MR.I., Professor of Natural 
Philosophy, R.1 

South SraFFORDSHIRE InsTITUTE OF IRON AND STEEL WORKS’ 
ManaGers.—Saturday, March 30th, at 7 p m., at the Institute, Dudley. 
Paper: “On some Suggested Economies and Improvements in the 
Manufacture of Bar, Hoop, and Sheet Iron, having Special Reference to 
the Fuel used and to the Furnaces employed,” by Mr. Ernest W. Harvey, 
F.C.S., Assoc. R.8.M. 

Loypon anD ProvinciaL Bortpers’ Foremen’s AssoctaTion.—Satur- 
day, March 30th, at 7.30p.m. Paper: ‘‘ Present-day Apprenticeship,” 
by Mr. Ackerman. 

GroLocists’ AssociaTion.—Friday, April 5th, at University College, at 
8pm. Paper: ‘* The Rocks and Scenery of Western Norway.” by W. F. 
Gwinnell, F.G.8. The Easter excursion of the Association will be to the 
tertiary beds of the Isle of Wight. A prog with secti and par- 
ticulars has been published. 

Socrety or Arts.—Monday, April Ist, at 8 p.m. Cantor Lecture: 
“Commercial Fibres,” by Dr. D. Morris,C.M.G. Tuesday,-April 2nd, 
atSpm. Foreign and Colonial Section. Paper: ‘‘ My Recent Voyage 
in Siberia,” by Captain Wiggins. Wednesday, April 3rd, at 8 p.m. 
Paper: ‘‘Sand Blast Processes,” by John J. Holtzapffel, Assoc. M. Inst. 
C.E. Sir Henry Doulton, Vice-President of the Society, will preside. 








DEATHS. 


Ow the 20th inst, at Plymouth, Jonn Bucwan, A.M.I.C.E., late City 
Engineer of Norwich. 
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UNEMPLOYMENT. 


WE propose to review briefly an able article on the 
‘‘ Meaning and Measure of Unemployment,” contributed 
by Mr. John A. Hobson to a recent number of the Con- 
temporary Review. If any apology is necessary for in- 
troducing a subject not wholly technical into this 
journal, it will be found, we trust, in the import- 
ance of its bearing on engineering and cognate trades. 
Mr. Hobson proposes some such problem as this :—If on 
any day in the year we could make acensus of the persons 
not actually at work, what percentage of these should be 
reckoned as ‘‘unemployed?’’ The unemployed being 
defined as “ the number of the superfluous "—Mr. Booth’s 
definition. Omitting at present from the calculation the 
‘upper ten,” “‘ euphemistically described in the Census 
Reports as unoccupied ” at the one end, and at the other 
the great army of paupers, we find persons suffering from 
four principal phases of ‘‘ unemployment :—(1) The com- 
pulsory shortening of the hours of work. (2) ‘‘ Leakage”’ of 
labour in the intervals of jobs in the season trades, or when 
only short engagements are entered into. (3) Slackness of 
trade from natural causes, as the interruption of building 
by frost. (4) General trade depression affecting skilled 
labour. Analysing this division further, it will be seen 
that both (1) and (2) come more or less under the head 
of (4), and might have been treated as sub-heads. 
Shortened hours are, of course, caused by depressed 
trade, which may be purely local or even individual. 
The interval between jobs will necessarily lengthen as the 
number of jobs decreases. To No.3 we might almost 
add the cessation or limitation of work brought about by 
catastrophe. The flooding a mine, the bursting of a boiler, 
the fall of a factory chimney, the failing of an engine, will 
temporarily throw a number of persons out of work. 

Now the Unemployed Report does not class any per- 
sons who for the above causes are not at work as the 
unemployed, but the whole “superfluity” of labour 
which it admits isfound among “ those membersof various 
trades who are economically superfluous, because there 
is not enough work in their trades to furnish a fair 
amount to all who try to earn a livelihood at them; 
those who cannot get work because they are below the 
standard of efficiency usual in their trades, or because 
their personal defects are such that no one will employ 


them.” This limitation of the term certainly does 
not commend itself to the unofficial mind, and 
we accept as much more representative of the 


case Mr. Hobson’s definition of unemployment as 
‘involuntary leisure suffered by the working classes.” 
The arguments of the Labour Department may be 
briefly stated thus :—The wages earned by a workman in 
a good season are, with proper economy, sufficient to 
carry him over a bad season, and the bad season is 
accepted as a feature of certain trades. From which 
it would sppear that the Board expects a labourer 
on 20s. a week and a family to put sufficient away in 
fine weather to carry him over a rainy day. Their 
other argument is more reasonable. It is that a 
‘margin ” of labour is necessary, and that though when 
men are out of work on account of trade depression they 





are for a time “superfluous,” if a sufficiently large unit be 





taken—about seven years for shipbuilding—they are really 
wanted, and would be missed if removed from the coun- 
try during the depression and not replaced on the revival. 
To this argument Mr. Hobson poses the following remark- 
able question :—‘‘ May not the existence, under normal 
conditions, of an average margin of 5 per cent. ‘ unem- 
ployed’ in the skilled trades, and possibly a larger margin 
in the unskilled trades, be a cause, as it is certainly a 
condition, of the very fluctuations which make this year 
‘good’ and that year ‘bad’?” ‘In other words, is it 
not possible that the fluctuations would be less violent if 
there did not, under normal conditions, exist an average 
‘reserve’ force of labour to play with ?” We leave the 
question as it stands, without further remark than that 
the “good” and “‘bad” must apparently be measured 
from the artisans’ point of view, and not the employers’. 
Itis worthy of note, too, that with the growing disapproval 
of overtime-work, the unemployed margin must increase 
to be ready for any sudden demand. 

It is impossible to arrive, with any close approximation, 
at the number of unemployed. The only conclusion to 
which Mr. Hobson comes is that it is “‘ very great,” and 
considerably in excess of the 7 per cent. cited by the 
Labour Department. This 7 per cent. has been arrived at 
by averaging the returns of sixty-two trade unions ; but, as 
some industries are altogether inadequately represented 
by the unions—as in the textile trades, where less 
than 1 per cent. of the workers are members—the result, 
taken generally, is of very little use. In special cases, 
however, some figure more near the truth could perhaps 
be obtained, and especially in those in which our readers 
have most interest, viz., the engineering and metal trades, 
and shipbuilding. Of the total number of persons 
occupied in the former, 33 per cent., and of the latter, 
70 per cent. belong tounions. But even under conditions 
as favourable as these, are we justified in accepting the 
figures as by any means representative ? Mr. Hobson 
thinks not. The figures do not show the real state of 
affairs, because the number of members in receipt of assist- 
ance does not represent the number out of employment. 
The period during which a member receives relief is 
limited, and in many cases new members do not receive 
any at all; moreover “ unemployed pay” is not, as a rule, 
given till a member has been a week out of work. 

Then, again, are union men more likely to retain work 
than non-unionists ? Mr. Hobson considers them the pick 
of the trade ; perhaps they are so, but that does not pre- 
vent them from being also the most troublesome workmen 
to deal with, so that managers, especially when trade is 
depressed, prefer to employ non-unionists; the latter 
moreover, are not hindered from working by the union 
rules against low wages. Again, during lengthy strikes, a 
feature which strangely enough is left altogether unmen- 
tioned in the article, “ blacklegs” continue to work 
when unionists are starving. Managers in some parts of 
the country strenuously oppose the unions, and will 
accept the services even of an inferior workman if he does 
not belong toa union. The great number of small works 
all over the country is to a large extent worked by 
‘“‘independent”” men. So that on the whole we may 
suggest that the 7 per cent. will not be very much below 
the mark as far as the regular working classes are con- 
cerned. There then remains to be accounted for the huge 
mass of irregular workers living in the lowest parts of our 
great cities, where the percentage of unemployment must 
be taken as enormously high, if it should be taken at all. 
Would it not be better to consider this unfortunate body 
as a separate item—the dregs from which only the very 
least quantity of economical labour could be expected 
under very favourable conditions ? 

Besides the classes of artisans which we have been 
considering, there are the various bodies of workers who 
are not necessarily connected with any special trade— 
clerks, bookkeepers, warehousemen, cabmen, and such 
like; and though nearly all these occupations, as are 
those higher vocations called the professions, over- 
stocked, yet on the whole the quantity of unemployment 
in them is not very great. ‘The conditions of this 
estimate of ‘ unemployment’ among wage earners forbid 
us from venturing upon even an approximate figure for 
the total of unemployment. I am, upon the whole, . 
disposed to think that if it were possible to take an 
accurate census upon the subject, we should find that the 
average for our manufactures as a whole was considerably 
higher than the figures of the Board of Trade Return— 
applying the term ‘ unemployed’ as usually interpreted 
by trade unions—but that the bulk of other wage-earning 
occupations would tend to lower the average of ‘ abso- 
lute’ unemployment. Interpreted more liberally and 
more logically as ‘ waste of social labour time,’ I think 
that a figure like 7 per cent. must be considered far below 
the true measure of this waste. In other words, great as 
is the evil of complete ‘unemployment,’ the evil of 
irregular and insufficient employment is far greater.” 

It may be as well to point out that ‘‘ waste of social 
labour time ” embraces the otiwm cum dignitate of the 
upper circles. We fail to see Mr. Hobson’s point with 
regard to this class. He shows us first that there is 
already a great margin of unemployed labour, and then in- 
sists that the case of the aristocracy is criminal. We admit 
that there is a small waste of labour power; but there is 
instead a great spending, and therefore employing, power. 
It is doubtful that if Lord So-and-so invested his capital 
in a great industry he would employ more labour than he 
does at present. As long as he continues to spend his 
money in any way he pleases, he gives employment. It 
is only the miser who is entirely uneconomical from a 
social standpoint. Perhaps the greatest evil of which 
Lord So-and-so can be held guilty is that his fancy for 
changing luxuries gives irregular and uncertain employ- 
ment. His foreign tastes may, too, be held up against 
him; but we imagine inspection would show them, in 
the long run, to be rather beneficial than otherwise. 

From a consideration of the various causes and phases 
of unemployment which we have faintly indicated here, 
Mr. Hobson arrives at the conclusion ‘that the great 





tidal movements of trade, and not the minor detailed 
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movements of special trades, are the root causes of evil ;’’ 
and ‘ that no palliatives or cures will be of much service 
unless they serve to mitigate the force of these vast 
world movements in trade.” We believe, from observa- 
tion of the labour struggles of late years, that the unions 
are as much to blame for misery and unemployment as 
any other factor. Their incessant demands have been dis- 
proportionate to the state of commerce, and continually 
become more so. Whether the workmen lose or win in 
the struggle with their employers, they cause their own 
downfall. Gaining their point they destroy their em- 
ployer ; failing, they are themselves so debilitated by the 
struggle that it will take years to re-establish them even 
in their former position. In the meantime foreign compe- 
tition is not slow to benefit by our internal dissent. We 
should rather base our hope of revival on the regenera- 
tion of internal concord than on the possibilities sug- 
gested by another unestablished wave theory. 

We leave many reflections on this able article unwritten, 
from limitation of space, and the broad nature of the 
subject, which takes it outside our sphere to a large 
extent. To all interested in social problems it is a paper 
not to be left unread. 


THE HOME-OFFICE REPORT ON THE ALBION COLLIERY 


EXPLOSION, 


THE Home-office experts who were appointed to 
inquire into the cause of the Albion Colliery explosion, 
whereby 290 lives were lost and five men received serious 
injuries, have at length issued their report. The disaster 
occurred on June 23rd, 1894, and the report was not 
published until March 21st last, an interval of nine 
months, which assuredly offered time enough for an 
exhaustive investigation as well as for the study and recom- 
mendation of preventive measures. Yetit has regretfully 
to be remarked that the labours of the three mine inspectors 
who formed the technical commission, with Mr. J. Roskill, 
B.L., as legal assessor, have resulted in adding little to 
the public knowledge of the origin of this particular 
calamity, or of the practical measures by which such 
terrible accidents may in future be effectively provided 
against. The Albion was a colliery notoriously dusty and 
admittedly well ventilated, where more than ordinary 
precautions were taken to meet the risks its peculiar 
character was known to present. The proposals of the 
Coal Commission, it is true, had not been formu- 
lated at the date of the explosion; but as the Home- 
office experts point out, certain clauses of the 
Coal Mines Regulation Act, 1887, had especial reference 
t> tne circumstances of the case. So far as the law is 
concerned, it is shown to have been already strong 
enough. and apart from legal obligations there was the 
further mcentive to safe working which is supplied by the 
self-interest of allconcerned. The proprietors had every- 
thing to gain by so conducting the pit as to avoid a mis- 
fortune which, to put it on the lowest ground, must 
grievously affect them pecuniarily. The managers hada 
reputation at stake, to say nothing of the contingent 
perils of a criminal prosecution. Every one of nearly a 
thousand miners, each knowing that he carried his life in 
his hands, it might naturally be supposed would be 
prudent and vigilant, and as anxious as proprietors or 
managers to make an explosion impossible. But with the 
wisdom that comes after the event, Messrs. J. T. Robson, 
H. Hall, and J. S. Martin, find instances of neglect, as of 
course there must have been. In brief they say (1) that 
the blasting of the timber was obviously dangerous, and 
the charges were not properly tamped or stemmed ; (2) 
that there were insufficient precautions for watering 
when blasting, while the system of watering was not 
general enough to prevent an explosion travelling 
through the pit; and (3) that there was great care- 
lessness in the custody of explosives, though that 
does not appear to have had anything to do with 
the disaster. Upon these conclusions Mr. Roskill, 
summing up the legal aspects, makes a suggestion and a 
statement. Notwithstanding that one body of experts 
has held a long inquiry and reported, he would have the 
evidence again submitted to ‘‘ experts of high authority,” 
to decide whether the management, by allowing blasting 
during shifts, incurred criminal responsibility. But upon 
the evidence as it stands at present, he makes this im- 
portant deliverance: ‘“‘ There are—in my opinion—two, 
and only two possible charges of negligence that could be 
said or suggested to have caused the deaths in this disaster. 
The first is the blasting of timber during shifts; the 
second, the insufficient watering of the mine owing to its 
dry and dusty nature, whereby the explosion was enabled 
to travel over and devastate practically the whole of it.” 
On the first point Mr. Roskill declares that, in the absence 
of the clearest confirmation by experts of the theory 
that the blasting of timber was the fatal first cause, he 
cannot advise a prosecution for manslaughter. And on 
the second point, that of insufficient watering—or as Mr. 
Roskill puts it, ‘‘ the second possible instance of negli- 
gence causing death ’’—he is “clearly of opinion that the 
evidence is not strong enough to justify criminal proceed- 
ings.” With all respect to H.M. Mine Inspectors and 
Mr. Roskill, we are constrained to say that, though they 
may be more lucid, they are not much more informing 
than the report of the coroner’s inquest, and the judicial 
remarks of the legal expert were practically anticipated 
in the two coroners’ charges to the jury. 

The report of Mr. J. T. Robson and his colleagues, 
however, is important and instructive, because it raises 
questions which concern the owners and managers of 
every steam coal or fiery coal pit in the kingdom, and 
illustrates anew a controversy which is confronted when- 
ever an explosion, at all events on a large scale, takes 
place. The matters most demanding attention are the 
blasting of timber, instead of removing it by safer, 
if less expeditious means, and the sufficiency and efficiency 
of the method of watering mines. The fact that it was 
coal dust and not gas which ignited in the Albion pit, and 
that the explosive used wes not of the flameless class, 
may be taken for granted, and interesting as the subject 
is, it need not detain us at present. Now, the blasting of 





timber had been the practice in the Albion mine for 
some time; yet as Mr. Robson, H.M. Inspector for the 
district, says in his annual report, it was entirely un- 
known to him or his assistants. It is a current belief 
that the greater rapidity of the blasting process had 
led to its adoption in other South Wales collieries; but 
Mr. Robson is careful to explain that, despite his ques- 
tions on the occasion of each “general inspection,” he 
could gain no knowledge of the practice at the Albion or 
elsewhere. The explosion of June last year was by all 
accounts the first time the danger of the method was 
demonstrated. Moreover, it was not forbidden by the 
Act, or the mine inspectors would not have occasion to 
agree with the coroner’s court in recommending that it 
should be absolutely prohibited. No doubt, as the experts 
say, it is unnecessary to remove timbers by blasting, and 
they add that it is contrary to good mining. Here, how- 
ever, is the anomaly—that the inspectors discover long 
after the event that there is danger in a practice which 
expert mining managers had hitherto followed without 
accident, and which is certainly not specifically pro- 
scribed in any Mines Act old or new. ‘ Until this explo- 
sion happened,” they remark, “‘ we had never heard that 
such a thing was attempted,” and the statement suggests 
an inquiry as to the reality or the thoroughness, in fact, 
the value, of the periodical examination by her Majesty’s 
Inspector of the unfortunate Albion pit. Nor is this 
the only clause in the report which seems to require some 
comment. The theoretical inspector, when he is impart- 
ing lessons to the practical colliery engineer, ought not 
only to show that his knowledge is superior to 
that of his pupil; he should be so precise as to leave 
no doubt about the meaning of his words. The second 
conclusion the experts arrive at from their study of the 
Albion disaster is:—‘‘That all old workings shall be 
properly stowed and gobbed. This is desirable for safety 
in long-wall workings ; but, so long as old workings are 
adequately ventilated, a mine is not necessarily unsafe 
by reason of old workings being left open.” And then 
there follows the inconsequential addition :—‘ We are of 
opinion that the proportion of old workings left open in 
this colliery was not excessive ; and moreover, such as 
did exist had no influence in extending the explosion and 
thus increasing the loss of life.’ The language would 
seem to be that of a compromise on a conflict of opinion ; 
but when it is not contradictory, it is, to choose a mild 
phrase, very apt to be confusing. 

On the question of watering dusty mines, the Home- 
office commission is distinct and emphatic; but there 
the experts are on firmer ground, since they do but 
repeat the views which mining engineers and managers 
have expressed over and over again at the meetings of 
the South Wales Institute of Engineers. ‘‘ With regard 
to dealing with coal dust in mines,” they say, ‘ we 
are of opinion that all roads should be systematically 
watered, and that the dust thus damped should be 
frequently removed from the roads and sent out of 
the mine.” Mr. William Galloway, C.E., Mr. Archibald 
Hood, and others, have been saying the same thing 
for ten years past, and the two gentlemen named 
have devised effective sprinkling machines—watering 
carts—which are in use in many, if not most, of 
the dusty mines in the South Wales coalfield. The 
Albion pit itself, at the time of the explosion, was com- 
pleting a new and extensive watering system. Mr. 
Roskill, in his separate report, states “Two thousand 
yards of pipe had been laid; but the sprays, through no 
fault of the management, had only just been delivered, 
and were not yet in use.’’ But systematic watering is a 
term of somewhat elastic interpretation. Its application 
is governed by the circumstances of different cases. The 
Coal Mines Act of 1887—General Rule I.—particularly 
exempts “ places in which watering would injure the roof 
or floor.” In his annual report Mr. Robson asks ‘‘ What 
is effectual watering?” and, criticising the proposal 
of the Coal Dust Commission, remarks, ‘It has never 
been proved to what extent a mine, or a roadway 
in a mine, must be watered to prevent the exten- 
sion of an explosion resulting from a shot or the 
ignition of a small quantity of fire-edamp. If a 
mine be watered to such an extent that there is absolutely 
no coal dust in it, the danger from coal dust would of 
course cease. But until the watering is carried out to 
this extent there may be some danger, and there is a 
practical difficulty in many mines arising from water 
affecting the roof, sides, and floors of roadways, which 
will doubtless prevent such sufficient and effectual water- 
ing being carried out in all cases as the Commissioners 
contemplate.” On the whole, indeed, except in suggest- 
ing—in addition to the recommendations we have 
referred to—high explosives in lieu of those which emit 
a flame, condemning the custom of blasting — 
working hours, and strongly urging coalowners an 
colliery managers to “‘ dispense with the use of explosives 
as far as possible,” it is difficult to admit that the 
Home-office report increases our information to any con- 
siderable extent, or is likely to be of much service to the 
practical mining engineer, whose whole studies are 
devoted to the means of preventing explosions, and even 
the minor casualties which year by year account for a 
larger death roll than the great disasters. 


FEED-WATER HEATERS. 


WE publish this week in our correspondence columns a 
curious circular issued by half a dozen makers of feed- 
water heaters in the United States. We have some diffi- 
culty in understanding what the object of the circular is, 
and we may add that we do not know what is meant by a 
‘* closed” heater, unless it means one in which the water 
is raised in temperature between the feed pump and the 
boiler. No doubt the circular means more than appears 
on the face of it. We may take it for mal that 
certain firms have been holding forth special claims to 
exceptional merit for their feed heaters. The firms sign- 
ing the circular hold that these claims are unfounded, and 








being unable conveniently to satisfy the public otherwise 
on this point, they bind themselves together to estimate 
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the efficiency of feed heaters in terms of surfaceonly, We 
doubt that the circular will have the intended effect, but 
at all events it will serve to direct attention both in 
the United States and in this country to feed-water 
heaters and the systems adopted for determining, or 
rather estimating, their value. 

The fundamental defect in the American circular is that 
it ignores not only well-known facts, but the statements 
made by various inventors. The purchasers of feed. 
water heaters are mainly men who are more or 
less familiar with steam and the steam engine 
and they may reasonably enough be supposed to 
know that they do not want to buy so many square 
feet of pipe surface, but an apparatus which will 
produce a given result. But the purchasers ought also 
to know that the efficiency of a square foot of heating 
surface is not only not the same in all heaters, but that 
it is not, in all probability, the same in all parts of any 
given heater. Let us, for example, suppose that a 
cylindrical vessel traversed by horizontal fire-tubes is 
tacked on at the end of a boiler or battery of boilers, and 
that through the tubes the hot waste products of com. 
bustion pass on the way from the furnaces to the chimney, 
It needs no repetition of assurance to satisfy any engi. 
neer that the efficiency of the first square foot of heating 
surface in any one of the tubes is very much greater than 
that of any other square foot further removed from the 
fire. To a less extent, no doubt, but still in a very 
appreciable degree, a similar statement holds good of a 
heater using waste steam. Furthermore, as pointed out 
inconsistently enough by Mr. Thayer, the steam from 
a non-condensing engine will be much more efficient for 
feed-heating purposes than that from a condensing engine. 
But the circular seems to be specially directed against 
makers who claim that the efficiency of their heaters is 
greater per square foot of heating surface than that of 
other makers. It has to be shown by the framers of the 
circular that the truth of that proposition cannot be 
maintained. Now, in this country at all events, 
no one, we think, has the smallest doubt on the 
subject. Some heaters are more efficient per foot of 
surface than others. It is true that this fact, like 
many others, is often overlooked ; but it is none the less 
a truth. The only question, indeed, seems to be whether 
or not the fact has been sufliciently utilised, and whether 
or not heaters have been made at once as small and as 
efficient as they might be. For ourselves, we hold that, 
notwithstanding all that has been done in this direction, 
there is still room to do a little more and a little better. 

Heaters may be divided into three classes :—Those in 
which the waste heat of the furnaces is utilised, as in 
Green’s economiser; those in which waste steam is 
used ; and those in which live steam is employed, as by 
Mr. Kirkaldy. To this latter system we must not refer 
further, because it is only a class sui generis, and does 
not profess to use up to advantage waste heat. (reen’s 
economiser and one or two other more or less close 
imitations consist of vertical pipes set in the main flue, 
and as the gases are not very hot thereabouts, they are 
quite ready to throw down soot ; so that to prevent at once 
the choking of the airway, and the coating of the pipes 
with an excellent non-conductor, scrapers are fitted to 
the pipes, and move up and down slowly, keeping the 
surfaces traversed fairly soot free. Other things being 
equal, it is perhaps nearly true that the efficiency 
of a Green’s economiser can be expressed satis- 
factorily in terms of the square feet of heating 
surface it presents to the hot gases. Yet there is no 
reason to think that the American circular is limited 
to this class of heater. But the steam heater—that in 
which steam is used to heat feed-water—is a very different 
affair, and the efficiency of the surface in some of them is 
more than double that of the efficiency per unit of sur- 
face in others. We have not the least intention of 
naming any special heater as better or worse than others 
in this respect, but we may add, as an illustration of our 
meaning, the case of a tube, say, 6ft. long and lin. in 
diameter. Let cold water flow through this tube, and 
let the tube be surrounded by steam ina box; the water 
will be raised in temperature. If, now, we fit the tube 
with a spiral made of thin sheet iron, the water in flow- 
ing through the tube will be mixed and churned, so to 
speak, by the action of the spiral. None of it will escape 
contact with the hot metal, and the efficiency of the tube 
will be augmented. If, furthermore, we place the tube 
inside another and larger tube, and put a spiral between 
the two, and then pass the steam between the two tubes, 
the hottest water to be next the hottest steam, then the 
efficiency will be still further increased, because the 
steam must now move with such rapidity that condensed 
water will be continually removed from the surface 
of the cold water pipe. The steam will have a 
longer distance to travel, and will be more divided, 
broken up, and better brought into contact with the 
metal, and so it will do more work, and less of 
it will escape uncondensed. In this and various 
other ways the efficiency of feed-water heaters may be 
much augmented, weight saved, and space occupied 
reduced. The smallest feed-water heater in the world is, 
however, the injector, which, indeed, utilises the whole 
of the heat expended, and is probably the most perfect 
thermodynamic apparatus in the world, for the very 
energy expended in overcoming the friction of the steam 
and water in passing through the nozzles is returned to 
the boiler in the shape of heat. The exhaust steam 
injector is also a feed heater, but it cannot be so small as 
a full-pressure injector for obvious reasons. For a cause, 
the nature of which is not well understood, the direct 
contact of steam with water is accompanied by an extra- 
ordinarily rapid transference of heat. Within a vessel 
much less in capacity than one of the furnaces, all the 
steam produced by half a dozen large marine boilers can 
be readily condensed by a jet. The whole surface of the 
water in the jet at any instant must be comparatively 
little. Compare this with a surface condenser made up 





of very small and very thin tubes, and how great is the 
difference ? We do not believe that enough has yet been 
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done in the way of utilising waste steam as a heater 
by bringing it directly into contact with water. It is 
true, however, that progress is being effected in this 
direction, and that it will be promoted by the use of 
adequate filters or water cleansers. In this respect some- 
thing may be learned by English engineers from the 
makers of the Belleville boiler, concerning which so 
much has been said lately, the system by which that 
boiler is fed being noteworthy, original, and excellent in 
many ways. 

Unfortunately, vondensing engines have little heat 
available for raising the temperature of the feed-water. 
That of the exhaust steam cannot possibly be higher 
than that proper to its pressure, which is, of course, very 
little above that of the condenser. There is always, 
however, at sea a great deal of heat going to waste which 
might be utilised if any good system of ‘ open” feed- 
heating could be devised—that is to say, one by which 
the temperature of the feed could be raised before it 
entered the feed pump. Thus, for example, a great deal 
of heat might be picked up in the ashpits by a pipe lying 
along the sides of the furnace close to the grate bars and 
under them, pone there were no pressure in the pipe. 
It would not be safe to put a pipe under pressure in such a 
situation. In the same way coils could be fitted inside the 
smoke-box doors, a simple joint in the same axial line as 
the hinges letting the water into and out of the coil, but 
leaving the door free to open and shut as usual, always 
provided there was no pressure, or next to no pressure, in 
the pipe. Of course, nothing over 212 deg. could be got 
in this way, but the gain between this and the 112 deg., 
which is a high figure for the hot-well, is worth having 
even at some expense and trouble. Thus, if a boiler is 
working at 175 lb. absolute, and the feed is pumped in at 
112 deg., each pound of feed has to receive 1126 deg. in 
the boiler to convert it into a pound of steam. But when 
the feed is raised to 212 deg., only 102 6 deg. are needed. 
In other words, 102°6 tons of coal will make as much 
steam in the latter case as 112 6 tons in the former, or a 
difference of 10 tons, or nearly 10 per cent., a gain worth 
having in the present day of low freights. 
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THE MADAGASCAR FLOTILLA. 


WirtH an entrée at Majangi, the port on the north-west 
part of the island, corresponding to that of Tamatave on the 
east coast, and with Antandnarivo, the capital of the third 
largest island in the world, as the objective, our continental 
neighbours will shortly despatch their foreign expedition. 
The port chosen for the disembarkment is about 320 miles 
from the capital, but nearly half this distance is navigable, 
vid the river Ikopa, which flows into the sea at Majangi, and 
can therefore be utilised for that distance for the transport of 
both men and materials. When swollen by the floods of 
winter, this river is deep enough for the passage of vessels 
drawing 8}ft. of water, but in the dry season the maximum 
draught must not exceed the fifth of this amount. The con- 
ditions are clearly exceptional, and as the French did not 
possess any boats suitable for this restricted river navigation, 
the orders for their construction were divided among the 
establishments of “La Société des Forges et Chantiers 
de la Mediterranée, 4 la Seyne et au Havre,’ and the 
“Société des Ateliers et Chantiers de la Serre” at St. 
Denis. The flotilla consists of eight gun boats, four 
steam tug boats, four pontoons, six steam launches, 
and forty-two shore boats for disembarking the troops 
and stores. Of these the eight gunboats are being built, 
half at Havre and half at La Seyne. Their dimensions 
are: A length of 82ft.,a breadth of 18ft., and a draught of 
only lft. 4in., with a displacement of 41 tons. It is not 
—— that the speed will much exceed 64 knots, nor with 
a due regard to the nature of the river is it desirable that it 
should. The hull, which is of galvanised steel, is constructed 
in six water-tight compartments, which are self-floating, and 
can be taken to pieces and readily bolted together again as 
circumstances may require. Upon the lower deck are placed 
the engine and the boiler, the former being in the after, and 
the latter in the forward, part of the vessel to act as a counter. 
poise, as is the mode adopted in all similar craft. A paddle- 
wheel at the stern acts as the propeller, and is driven directly 
by the engine. The boiler is provided with a feed-water 
heater, and « distilling apparatus for furnishing fresh water 
for the officers and crew, and has a large grate surface, so as 
to be able to burn either coal or wood. The engine, which 
is non-condensing, has a force of 52-horse power, and makes 
fifty-two revolutions per minute. It has two cylinders 
with pistons of a diameter of 7fin., and a stroke of 
lft. Tin., and with a pressure in the boiler of 122]b. 
Owing to the small —_ of the Ikopa, and the existence 
of shifting sands, each gunboat has been supplied with 
& small turbine called a ‘sucker,’ which is driven by a 
special motor and furnished with a tube which can be let 
down to a depth of 3ft. below the line of flotation, and also 
with a second tube which serves to eject the sand or mud 
drawn up by the first, which impedes the progress of the boat. 
Upon the upper deck is the armament which is composed of 
a couple of quick-firing guns of lin. calibre, and protected 
by screens of steel plate, which are also used for shielding 
the machinery, steering gear, and other essential parts of 
the gunboat. All the shore boats or barges are exactly 
similar to the gunboats in length, breadth, and draught of 
water, and are constructed likewise of galvanised steel. So 
also are the tugboats, but their speed is put at 14 knots higher 
than the others. They also carry a stern paddle-wheel and 
a‘ sucker” in the bows, an armament of the same descrip- 
tion, anda crew of thirty men. The first of these tugboats, 
the Brave, was built and ready for her trial trip in thirty- 
seven days after the order had been received for her at the 
Chantiers dela Loire. Quick and commendable as was the 
short time occupied in the building of the Brave, we can 
beat it over here, as the following facts will demonstrate :— 
When the French Government had the Dahomey expedition on 
their shoulders, they applied to an English firm of great repu- 
tation for the construction of stern-wheel boats, and gave 
an order for a gunboat of the name of Opal. This little 
vessel had one more water-tight compartment than the Brave 
and was 18ft. longer, and yet she was turned out complete in 
twenty-three days. It is acknowledged by our neighbours 
that she did excellent service for them during the campaign. 
When the trials were made at La Seyne, near Toulon, with 
the first gunboat, the Precieuse, she was first taken to pieces 
‘and then refitted on the water in thirty hours. To avoid 





mistakes and confusion when this operation has to be con- ! 





ducted in a foreign country, and under circumstances not so 
favourable as those which obtain in Ja belle France, each 


‘ gunboat is painted of a different colour. 
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Transactions of the American Society of Mechanical Engineers. 
Vol. XV. Published by the Society, 12, West Thirty-first 
street, New York. 1894, 

Ir any other single volume contains so much current 

information likely to be useful to the mechanical engineer 

as this does, we have not seen it; it finds no plaze on 
the shelves of our library; it is not to be purchased in 

England. These Transactions form a book of 1360 large 

octavo pages, beautifully printed, copiously and admir- 

ably illustrated, and provided with an efficient index. It 
is sufficient to name a few of the papers to show how 
much of interest they promise :—‘‘ The Theory of Direct- 
acting Steam Pumps,” very mathematical, “ Expansion 

Bearings for Bridge Superstructures,” ‘“‘ Notes on Belt- 

ing,” ‘‘ The Effect of Water Hammer,” ‘Steam Piping,” 

“The Water Consumption of an Unjacketed Compound 

Engine,” ‘ Notes on the Theory of Shaft Governors,” 

‘* Mechanical Draught.” Do not all these suggest subjects 

to the reader on which much may be said ? and these are 

picked up haphazard as we have turned over the leaves of 
the book. From what we have said concerning the 
magnitude of the volume, it will be gathered that anything 

like an exhaustive review of its contents would occupy a 

great deal of our space. We do not think any good pur- 

pose would be served by explaining how and where the 
papers were read and discussed. Probably on the whole, 
having said so much about the Trarsactions in general, it 
will be better to pick out one or two papers in particular 
and give our readers some notion of the information they 
furnish. But, before going further, we wish to commend 
to the attention of our Welsh readers the following 

highly suggestive paragraph which we extract from a 

paper on “ Rustless Coatings for Iron and Steel,” by Mr. 

M. P. Wood, of New York. It is a most elaborate 

treatise on the whole subject, including paints. Mr. Wood, 

speaking of tin and terne roofing plates, of which enor- 
mous quantities have been made in Wales, says:— 

The advent of coal as a domestic fuel instead of wood, as well 
as the fames of coal smoke from multiplying manufacturing 
establishments, soon produced an effect upon the bright tin roof; 
and paint of varying qualities, and too often of a Cheap-John order, 
as being good enough for a house roof, soon became the order of 
the day to preserve the work. At present the fierce competition 
for orders between our Free Trade brothers across the sea, as well 
as of the unscrupulous character of some of the Budensiek con- 
tractors and builders—and in many cases the engineering craft are 
fully acquiescing in and calling for cheaper materials—have brought 
into the market a quality of tin and terne plates that have about 
reached the maximum point of cheapness and nastiness as a vehicle 
to hold paint on a metallic surface. As an engineer remarked 
when questioned as to the quality and merits of a special brand of 
tin roofing plate, imported for a specially fine job—‘‘ Oh, yes, we 
had it painted when it was boxed and shipped, it was painted 
again when we took it out of the boxes, painted again when it 
was ready to lay in place, and after laying it had two coats given 
it, and the business lasted about six years. Then we ripped the 
thing off in mid-winter, and laid a tarred felt, coal tar, and gravel 
roof, which has been down twelve years, and is as sound and tight 
as when laid, and did not cost half so much as the blessed tin did, 
including the cost of taking it off.” 

Mr. Wood states that the whole of the corrosion was from 

within outwards, and was due to pitting, a word of evil 

omen in tin mills. 

At the present time a good deal is being heard about 
losses in the transmission of power by line shafting and 
belting, and electricity is recommended as a remedy. In 
this country we seem to make very few useful experi- 
ments to settle the merits of the points about which we 
argue. Those made elsewhere are the more valuable, and 
for this reason a very fine paper by Mr. W. 8. Aldrich, 
on ‘Power Losses in the Transmission Machinery of 
Central Stations,” deserves special remark. One very 
curious fact brought out by direct experiment is that in 
many cases when the loads are light the dynamos give 
out more power—calculated—than the turbines driving 
them supply. Another feature is the extraordinary appa- 
rent losses which take place in electric railway working. 
The author and a Mr. Herring, who carried out direct 
tests with an electric railroad, found that it was impos- 
sible to come to any satisfactory conclusion as to what 
became of the motive power employed to drive the 
dynamos when throwing the load off and on as quickly as 
is done on an electric railroad. Sometimes the power 
developed by the dynamo would be exactly equal to that 
of the turbine. Then for a few seconds the dynamo 
power would fall to 80-horse power less than that of the 
turbine. Several other points of much interest were 
raised by the author. There is a very long paper on 
‘‘Contemporary Economy of the Steam Engine” by 
Professor Thurston. We must, however, content our- 
selves with naming it. We have already referred to a 
paper on the water consumption of an unjacketed engine 
by Messrs. Denton and Jacobus. This engine used but 
134 1b. of steam per indicated horse-power per hour. 
The discussion which followed is most noteworthy for the 
remarks made by Mr. Ball, who dismisses one after the 
other the various points about the construction of the 
engine, which might, had they been otherwise, have con- 
tributed to economy, and regrets that no tangible reason 
has been shown for the economy obtained. Indeed, the 
only reason worth naming set forth is that the steam 
was superheated about 15 deg. Now, over and over 
again we have called attention to the most unsatisfactory 
fact that no conclusive reasons are adduced where an 
engine has given an exceptionally high duty for that 
result. The consequences are two-fold. In the first place, 
these fine performances do not teach us much; and in the 
second, engineers are beginning to question the accuracy of 
the figures. It behoves experimenters to be more than 
ever careful. There is very little left to be discussed 
about the measurement of coal and water. We wish 
as much could be said about indicator diagrams. The 
need for a satisfactory integrating power recorder is 
greater than ever—something which would give a satis- 








factory record of the average effective cylinder pressure 
for every moment of the time the engine was at work is 
wanted. Ashcroft’s indicator embodies a principle which 
is probably right, but the apparatus itself scarcely satisfies 
all the conditions as fully as is necessary. 

A paper by Professor Carpenter, of Sibley College, 
deals with the much-vexed question of the graphic com- 
bination of indicator diagrams. The title of the paper is 
“The Saturation Curve as a Reference Line.” The 
construction of such a curve is a very simple matter, 
provided the weight of feed-water pumped into the boiler 
and the capacity of the cylinder are known. We have 
only to find the weight of steam of a given pressure 
delivered into the cylinder at each stroke, and then to 
determine the cubic space filled with steam at a sufficient 
number of positions of the piston, then from any good 
set of steam tables the corresponding pressure can be 
obtained, and the curve drawn through the position 
points is the curve for dry saturated steam, expanding 
without doing work. The difficulty consists in applying 
this curve graphically to a real diagram. Professor 
Carpenter gives his method as used at Sibley College, 
which seems to us to be about as good as any other for a 
single cylinder. The real trouble begins as soon as we 
attempt to use it for comparison with a set of triple 
engine diagrams. The combination of such diagrams in 
the way which at one time was in force in this country 
is, as we have often stated, utterly misleading. Professor 
Carpenter has given up the attempt at using a single 
saturation curve in despair. Instead of ranging, as the 
manner of some is, the admission lines of all three 
diagrams on the same vertical, he shifts these lines in 
proportion to the amount of clearance in each cylinder, 
which is just as illogical as the other plan, because 
the intermediate receivers play the part of clearance 
all through the admission period, but not through the 
compression period, and then he uses not one saturation 
curve for the three cylinders—which he recognises as 
absurd—but uses instead three saturation curves, one for 
each cylinder. But the whole system is wrong from first 
to last, as here set forth. Not only is the piecing of 
diagrams wrong in principle, the compression curve 
used by Professor Sibley is a hyperbola; but this it could 
only be if the steam followed Marriott's law of inverse 
pressures and volumes. But we have only to look at a set 
of steam tables to see that, even when doing no work, it 
does not follow this law. Thus the volume of a pound of 
steam of 75 1b. pressure absolute is 5°68 cubic feet. The 
volume of a pound of steam of 150 1b. pressure ought, 
pv being constant, to be 2°84 cubic feet; but it is really 
2-96 cubic feet. But the true crux of the whole matter 
lies in fixing the relation between the position of the 
saturation curve and the actual expansion curve. There 
is no reason why that should be determined by the clear- 
ances. To show the absurdity involved, it would be only 
necessary to augment the clearances sufficiently, and the 
expansion curves could be made to run above instead of 
below the saturation curve. 

On one point we are unable to satisfy our readers. We 
cannot tell them whether the book can be bought in 
London, nor what is its cost if it can be obtained. The 
financial position of the society seems to be good. The 
income last year reached the respectable sum of 35,663 
dols., or say £7250. We may add that it appears from 
the statement of accounts that the cost of printing the 
‘“ Transactions” was 2332 dols., or £460, figures which 
er give some idea perhaps of the importance of the 
volume. 





BOOKS RECEIVED. 


The Construction of Carriageways and Footways. By H. Perey 
Boulnois, Illustrated. Price5s, London: Biggs and Co, 

London of To-Day’s Calendar of Fixtures and Events of the 
Present Month. Pricels, London: Office of publication, 1, Creed- 
lane, E.C. 1895, 

The South Staffordshire Institute of Iron and Steel Works’ Managers, 
Proceedings : Sessions 1892-93, 1893-94. Brierley Hill: Printed by 
Ford and Addison, ‘‘ Advertiser” Office. 

Practical Plane and Solid Geometry, Key to Examinations of 
Science and Art Department. (Subject I.) By Henry Angel. Price 
3s. 64, London: Chapman and Hall, Limited. 1895. 

Annual Report of the Board of Regents of the Smithsonian Insti- 
tution. Showing the — Expenditures, and Condition of the 
Institution to July, 1893. Washington: Government Printing 
Office. 1894, 

The Reorganisation of the Royal Engineers.—This is a collection 
of repriats of articles and correspondence on this subjsct which 
have appeared in various journals, There is no name of either pub- 
lisher or printer. 

Chemical Analysis of Oils, Fats, Waxes, and of the Commercial 
Products derived therefrom. From the German of Professor Dr, 
R. Benedikt, Revised and enlarged by Dr. J. Lawkowitsch, F.I.C., 
F.C.S. Price 21s, net. London: Macmillan and Co, 1895. 

Taschenbuch zum praktischen Gebrauch fiir Flugtechniker und 
Luftschiffer unter Mitwirkung ton Hauptmann H. Hoernes, Dr. V. 
Kremser, Ingenieur, O. Lilienthal, Dr. A. Mrethe, Professor Dr. 
K, Miillenhoj, u. A. Herausgegeben von Hermann W. L. Moede- 
beck. Mit. 17 Textabbildungen. Preis Mk. 3 50c. Berlin. W. 
Verlag von W. H. Kiihl. 1895, 

Tables of Wages at Fifty-four, Fifty-two, Fifty, and Forty-eight 
Hours per Week: Showing the Amounts of Wages from One-quarter 
of an Hour to Sixty-four Hours in each Case, at rates of Wages 
advancing by One Shilling from Four Shillings to Fifty-five 
Shillings per Week. Compiled by Thomas Garbutt, Accountant, 
London: Crosby Lockwood and Son. 1895, Useful and well 
got up. 

Fers et Toles Belges Recueil des Fers Profilés et des Toels, 
Publié sous les auspices des laminoirs du pays. Par J. Halet, 
Diplémé de l’Esole Industrielle de Liége, Chef de Fabrication, 
And supplement.—This is a large collection of sections of angler. 
tees, plates, bars, rails, channels, and other sections, with their 
weights all in metre measures, rolled by Belgian works, the names 
and addresses of the manufacturers being given. 








TRADE AND BusINESS ANNOUNCEMENTS.—Mr, F, B. Nathan, 
A.M.I.C.E., announces bis removal to offices at 20, Bucklers- 
bury, EC. The South Wales Portland Cement Company has 
taken over the business hitherto carried on by the Aberthaw 
Pebble Lime Company, Aberthaw, and the Aberthaw Blue Lias 
Lime Company, Bridgend, and absorbed the same into their 
present business. Messrs. Fuller and Co., electrical and mechanical 
gineers, that they have removed to more commcdious 
premises at 28, Bush-lane, Cannon-street, F.C, 
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SOUTHALL’S IDEAL GAS ENGINE. 





Tur engravings below illustrate a very simple little gas | 


engine, made in small sizes of below and above one-man 
power. The engine shown by the perspective Fig. 1 is of the 
siza 1 A, of fully one-man power. It has cylinders 2:5in. 
diameter, 5in. stroke, and runs at from 400 to 500 revolutions 
per minute, costing, we are informed, about 3d. per hour for 
gas. It weighs 2 cwt.,and has a fly-wheel 19in. diameter, 
and is intended for driving light machinery of sll kinds, 
including ventilators, meat 
choppers, coffee roasters, 
grindstones, small lathes, 
tea mixers, punkahs, and 
amateur workshop tools, 
the power being taken 
from the pulley 6in. in dia- 
meter on the crank shaft. 


| power by shafting, in buildings like the Agricultural Hall, has 


ROO TO CARRY 





GAS ENGINE 


go. Ifa line of shafting had been erected ten years ago 
along the northern side of the hall, and possibly also in the 
gallery above it, and a suitable engine and boiler-house built 
outside, in the vacant space to the north or east, it would have 
paid for itself over and over again. The time for transmitting 


now passed; but the necessity for providing motive force 
remains. The progress which has been made in electric 
transmission of power renders it much easier to drive 
machinery in an exhibition building from a generating plant 
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It is a very cheap engine, 
and the valves being auto- 





matic, it will run in either 





direction. It works on a 
two-stroke cycle, or is com- 
plete in one revolution, as 
follows :—Ignition of the 
charge having taken place 
on & working or out stroke, 
the piston is propelled by 
the full available pressure, 


















during which the Exhibition remains open, owing to the 
dilatoriness of a small minority. 

The exhibits cover the whole floor of the hall, which is 
filled without being crowded. There are also several in. 
teresting stands in the Arcade leading from Upper-street 
but the galleries have not been utilised, for the promoters 
having decided to exclude exhibits which have no connection 
with building, the miscellaneous objects which are usually 
for sale in the galleries at similar exhibitions have not been 
admitted. Many of the trades connected with building are 
well represented, some slightly, others not at all. Amongst 
the first we may take all classes of bricks and tiles with the 
appliances for making and burning them, drain pipes 
cements and artificial stone, paints, fire-grates, and sanitary 
appliances. But electric bells, electric lighting, timber, in. 
cluding ready-made doors and windows, slates, lifts, water 
pipes and taps, iron building and roofing felt, are not shown 
at all, and several other building industries have only one 
exhibitor each. On the other hand, it may be said that every 
exhibit is interesting to engineers, architects, and builders, 
and that there are more novelties than are usually found in 
an exhibition of this size. 

A clever, though simple, invention is Pease’s patent system 
of interlocked split tubing, shown by Messrs. Ashmore, Ben- 
son, Pease, and Co., of Stockton-on-Tees. In this strips of 
iron, steel, phosphor bronze, or other metal are bent into a 
tubular shape by special machinery, the edges being 
sufficiently far apart to allow two other pieces to enter, as 
shown in our illustration. By this means a firm, yet cheap 
and simple construction is obtained, which may be used either 
horizontally or vertically, i.c., for flooring walls or columns. 
Usually the insides of the tubes are filled with concrete; but 
when an air space is required the part where the two tubes 
overlap is left empty. As the concrete supports a great 
part of the weight, the iron may be very thin. A strip 1lin. 
wide, made of 2in. tubes, No. 24 B.W.G., or, say, 7 of an 
inch, supported 174 tons on end without bending, and a strip 
of the same size, but made of iron No. 8 B.W.G. thick, 
carried a ton per square foot of surface. This system is shown 
by the sections below, and is well adapted for the construction 
of columns for various purposes. The outer tubes can be of 
phosphor bronze or other metal, either taper or parallel, and 
they can be held together by smaller tubes of iron. 

A very interesting exhibit is that of Messrs. David Kirkaldy 
and Son, who show samples of almost everything which 
can possibly be tested. Timber, from deal, pitch pine, and 
oak, to Demerara greenheart, and jarrah; marble, granite, 
and other stone; iron, steel, and brass; wire rope, hemp rope, 
and leather belting, have all been broken and their breaking 
strains recorded. Test prices of various metals are shown, 
broken by tension, torsion or shearing, and very complete 
tables of the results. These are very dissimilar, even in two 
pieces of steel or bronze of the same description; whilst in 
timber the variation is still greater. For instance, a series 
of samples of greenheart supported 8200 Ib. to 10,500 1b. per 
square inch before crushing, and similar samples of English 
oak, 3000 Ib. to 4600 Ib. 

The Blackman Ventilating Co., Limited, shows two novel- 
ties. The one is a fan and electric motor combined, as 
supplied to the Houses of Parliament recently. In this the 
fan, which is 30in. diameter, is surrounded by the armature; 
so that the width of the fan forms the whole width of the 
apparatus. This is especially adapted for ventilating rooms, 
where the fan should not project beyond the thickness of the 
wall. ‘The other novelty is a drying apparatus, intended 
either for bricks, timber, or any other purpose. In this, the 
air, which is drawn in by the fan, can either be forced out 
direct, without variation of temperature, or it can be passed 
through tubes and heated, or by partially closing a valve, any 

















until the exhaust port 
shown in the sectional 
engraving annexed is 


reached, and uncovered at 
rather less than half stroke 
by the piston. We attach 
great importance to this, as 
unless the piston suction 
stroke is long no amount of 
chargeisdrawnin. Thisport 
is covered by a flap valve, which is automatic, and closes 
immediately after the first rush of the exhaust has taken 
place. That is to say, the momentum and the cooling of the 
exhaust gases give rise almost instantaneously to a partial 
vacuum, of which advantage is taken. The effect of the 
cooling of the exhaust is probably very small. At the speed 
at which these engines run the period of exhaust opening is 

probably not the 70th of a second. So small is the cooling 
and the opportunity for it, that the makers are satisfied that 
it has no effect whatever. The completion of stroke 

maintains this vacuum, and causes the entrance through 

the valve in the back cylinder cover of a charge of air and 

of gas, which latter enters by the regulating stock into a space 

round the air valve, and thence by small holes in the air 

valve seat. The charge occupies the back part of the 

cylinder when the piston is at the frontend; the return stroke 

compresses this charge, the exhaust valve opening until 

the piston passes the port, and the compressed charge being 

ignited, the cycle is completed. There are only two valves in 

the engine, both automatic. The engine is fitted,as is seen, | 
with s small governor, which acts by holding open the 

exhaust valve. The makers, Messrs. Hardy and Padmore, Ld., 

Worcester, make a similar engine a little below one-man 

power, with a cylinder 2} by 5, and fitted with two fly-wheels 

of 13in. diameter. The cycle, it will be seen, is a new one, 

although it is one on which experiments have been made by 

others, but not so far as we know with commercial success. 

For very small engines it will no doubt work satisfactorily, as 

a little more or less gas on the very small consumption of the 

sizes referred to is of no importance, while the usefulness of 

such a motor opens to it a wide field. 








THE BUILDING TRADES EXHIBITION. 


ConsIDERING that the Agricultural Hall, Islington, is used | 
for technical exhibitions, in which motive power is re- 


quired, at least two months out of the twelve, and that | it is not surprising that time is lost, and that machinery 
these exhibitions have been held regularly for nearly twenty | which should have been in motion on the morning of the 
years, it appears almost incredible that the proprietors | 25th did not commence running till late in the after- 
of the hall have made no arrangements to supply motive | noon of the 26th. 
power toexhibitors. To put up lines of transmission half | of the exhibitors were not ready, though these for the 

most part exhibited structures of brick, cement, or plaster, 
which might have been terminated a week ago. This is 
foundations for engines almost as often, and then destroy | very unfair to the majority who are ready on the opening 
them, seems almost as far as{want’of management can | day, and who practically lose the first two days out of the ten 


@ dozen times every year, and then to take them down 
again at the end of a week, or at the most a fortnight, to dig | 
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SECTION OF SOUTHALL’S GAS ENGINE CYLINDER 


outside than it was whilst shafting was indispensable. Many 
of the Trades Exhibitions which are now helg annually in 
the Agricultural Hall would be more successful, and the 
number of them would probably be increased, if exhibitors 
were certain of obtaining motive power on the morning of 
the opening day. When pulleys or shafting must be 
arranged to suit pulleys on machines or vice versd ; when 
new belting must be procured, cut to length and laced up, 


desired proportion of the total quantity can be heated, and 
consequently, the temperature of the effluent air can be 


regulated as desired. 
A description of the other objects of interest at this Exhibi- 


tion must be left till next week. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
March 22nd, 1895, 
Before Mr. Justice STIRLING, 

WISE v, THE METROPOLITAN ELECTRIC SUPPLY COMPANY, 
THIs case came before the Court again to-day upon a motion for 
a writ of sequestration against the company for breach of an in- 
janction restraining them from carrying on their business in such 
@ way as to cause a nuisance to the plaintiffs by vibration. It 
will be remembered that the plaintiffs are lodging-house keepers 
residing in the neighbourhood of Manchester-street, and their cas» 
against the company is that the vibration caused by the electric 
lighting machinery is such as to constitute a serious nuisance and 
injary to them. The injunction was granted by his lordship in 
April last, but its operation has from time to time been suspended 
in order to give the defendants the opportunity of abating the 
nuisance by means of alterations in their machinery and otherwise. 
The last occasion on which the case came before the Court was in 
November, 1894, when the company gave an undertaking not to 
use more than one reciprocating engine in addition to certain 
steam turbines which had been substituted for the original 
engines, The plaintiffs now alleged, and brought evidence to 
prove, that the nuisance still continued, and they pressed for the 
issue of a writ of sequestration. 

Mr. Hastings, QC., and Mr. Beaumont appeared for the 
plaintiffs. 

Mr, WacceTt—who, with Mr. Vernon Smith, Q C., appeared 
for the company—contended that this was not a case for the exer- 
cise of so extremea remedy as the issue of a writ of sequestration. 











PEASE’S SPLIT TUBE AND CONCRETE CONSTRUCTION 


Even on Wednesday morning a few 


There was evidence that the nuisance was much abated and that 
the vibration was now very slight, if it existed at all. If the 
plaintiffs were asking for an injunction on the present evidence it 
would not be granted, and still less would the Court make an 
order of sequestration, The company had ordered two additional 
and improved turbines, which would be delivered in June, when 
the company would be able to dispense with the reciprocating 
engine altogether. 

fir. JUSTICE STIRLING said that the vibration was clearly much 
diminished, but it appeared to be still perceptible at times. He 
thought that when it did occur it was caused by the use of the 
reciprocating engine. There was no evidence before him tbat it 
was impossible for the company to carry on their work without 
the use of that engine, and instead of ordering a writ of seques- 
tration to issue he should put the company on terms not to use 


the reciprocating engine, and they must pay the costs of the motion. 








Tue NEATH River BRIDGE.—The statement in our last impres- 


sion that Messrs, Edward Finch and Co., of Chepstow, supplied 
the girders for this bridge is calculated to convey a false impres- 
sion, 


Messrs, Finch made not only the girders, but constructed 


the whole bridge. The hydraulic machinery was made by Messrs: 





Sir W. G. Arwstrong and Co, 
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IMPROVED SAFETY DOORS FOR HOISTS. 


Tue want of a really simple and trustworthy hoist door 
is emphasised by the numerous accidents which have 
occurred in our mills and factories. From a recent annual 
report made to the Home Office by H.M. Factory Inspectors 
we learn that in 
certain districts no 
less than 40 per 
cent. of the fatal 
accidents to work- 
people in factories 
were due to hoists, 
and this Govern- 
ment department 
has given strict in- 
structionsto the said 
inspectors to see that 
lifts and hoists are 
efficiently protected. 





Lesa 
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A long experience with Garner’s patent doors has been 
pregnant in adding materially to their efficiency in two direc- 
tions. Most of our readers are no doubt aware that these 
doors are operated automatically by the movement of the 
hoist or cage itself, so that each of the doors is raised as the 


Fig. 











troduced by Messrs, Lomnitz and Duxbury, of Blackfriars- 
street, Manchester, and which is illustrated by the accom- 
panying engravings, has been at work for a considerable time 
on & full sized hoist at a mill in Bolton, and has been found 
to obviate the above defects. It has been patented in the 
chief countries where protection is granted. Fig. 1 shows 
the interior of a working model of a three-floor hoist, which 
we have had an Wy proof of inspecting in operation, and 
Figs. 2, 2a, 3, and 4 show details of the operating gear in the 
cage or hoist and affixed to any intermediate door. The 
doors are made to slide up and down in grooves, and are pro- 
vided with chains and balance weights, the weights being 
cored out to slide on slide bars. In addition there is pro- 
vided on each door a simple system of levers and catches 
whereby the doors may be locked or released and cpened by 
the hoist’s movement alone. Inside the hoist, and conveni- 
ently situated, is a horizontal transverse shaft, mounted free 
to rotate through part of a circle, to which are secured 
three arms—Figs. 1 and 3. These arms actuate bolts placed 
in the hoist which engage with catches provided on the 
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doors and balance weights, but may be thrown out of gear 
when desired by the person operating the hoist by means of 
a handle suitably situated on the horizontal shaft. On one 
end of the shaft and outside the cage isan arm carrying 
at its extremity a roller, and at the other end a spring held 























DETAILS OF MECHANISM 


cage approaches it. The two drawbacks, however, to their | 
use have been that the doors could not be raised by the | 
descent of the hoist, and that each door had to be opened 
in turn on the upward movement, whether or not this was 

desirable. | 
The apparatus we are about to describe, which is being in- | 
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Fig. 3 
INSIDE THE HOIST OR CAGE 


normally intension. This roller runs up and down a slide 
surface fitted with raised portions, by means of which the 
doors are released in turn and allowed to fall 

Referring to Fig. 4—which may be taken as a typical 
arrangement of any door other than that of the top or 
bottom floors—aA is a lever pivoted at A', and having about 






its middle a projecting lug A®. The free end of this lever is 
provided with a slot in which fits the pivot of the forked 
end of the vertical sliding rod G. FF are the balance 
weights, which slide up and down the bars H and are 
secured by chains to a horizontal rod I placed in slides on 
the door, and J J are rollers around which the said chains , 
On the weights F F catches C are pivoted, the functions of which 
will be explained hereafter. B is a bell-cranked lever, pivoted at 
B!, which normally engages in a slot in the hoist framework and 
locks the door. When the door is about to be raised, however, 
the catch provided on this lever disengages from the said slot 
and allows the door to rise. Turning now to the mechanism 
employed in the hoist or cage—Figs. 2, 24, and 3—L is the 
shaft, on which are secured the arms L! L? M for engaging 
the bolts O O! and N, supported in bearing blocks T T S 
respectively. Q is an arm fixed on the said shaft L outside 
the cage, and having a roller Q! secured to its outer 
extremity for sliding up and down the sliding surface, having 
the projecting portions K. To the other end of this arm is 
attached a spring Q? to cause the arm Q to return to its 
normal position when it has passed the projecting portions K 
—Figs. 24 and 4. P is the arm provided with catch K, by 
means of which the bolts O O! N can be moved out of gear 
with the catches C on the weights, and with the lug A’ on the 
lever A inside the doors. 

Supposing the hoist to be standing at the bottom of the 
well, in the normal condition of working the bottom door will 
have been raised by the action of the raised surface K on the 
guide coming in contact with the roller Q! on the arm 
Q, bringing the bolts O O! into the position shown in 
Fig. 24, thereby having depressed the weights F by means of 
the catches C, released the catch B, and raised up the door. 
With the ascent of the cage the projecting surface K will be 
traversed by the roller Q', and before the bolt N approaches 
the lug A? on the door next higher it will have assumed the 
position shown in Fig. 2. The bolt N then comes in contact 
with the lug A’ and raises the lever A and with it the catch 
B, releasing the door and raising it up until it is full open, 
when the roller Q! again reaches a raised portion K, drawing 
back the bolt N as previously described and releasing the 
door, which falls by gravity, its descent being controlled by 
the balance weights. This operation willbe repeated for each 
and any number of doors. 

Supposing, now, it is desired to pick up—on the downward 
movement of the hoist—the door just allowed to fall. This 
is effected automatically by the engagement of the roller Q! 
with the raised surfaces K of the guide, causing the hoist 
gear to assume the position shown in Fig. 24, when the bolts 
O O! will come in contact with the catches C on the weights, 
depressing them and raising the door until the raised surface 
K is passed, when the door will again fall automatically. If 
it be desired, on the upward movement of the lift, to pass 
any one of the floors without opening its door, the operator 
pulls down the arm P, thereby withdrawing the bolt N by 
means of the arm M to the inactive position shown in 
Fig. 2a. In order to pass any of the floors on the descent 
of the cage without opening the doors, the arm Q is rendered 
inactive upon the shaft L by withdrawing the spring catch R 
on the arm P, thus allowing the bolts O O! to remain in the 
position shown. By the provision of the sliding rod I— 











Fig. 4—to which the weight chains are attached, the doors 
are prevented from jambing in their ways. It will be seen 
that the operation of the doors is entirely automatic, that 
they cannot be opened from within or without unless the cage 
is brought opposite them, that they require no permanent 
attendant, and are applicable to direct-acting or suspended 
hoists, while owing to the fact that the whole of the hoist 
well can be completely boxed in, in case of fire, a current of 
= is prevented from rushing up or down it to aid com- 
ustion. 








M. BERTHELOT ON THE COMPOUNDS OF 
ARGO 


M. BERTHELOT has communicated to the Academy of Sciences the 
fuller details which he promised concerning his experiments upon 
argon. Towards the end of February he received from Professor 
Ramsay 37 cubic centimetres of the gas, with which smal! quantity 
he has obtained positive results of the greatest interest. Following 
the process by which he formerly effected the direct combination 
of nitrogen with various organic compounds, he finds that argon 
is equally absorbed by these hodies, though apparently with some- 
what less facility. e action of the silent discharge upon a 
mixture of argon and benzene vapour is accompanied by a feeble 
violet luminosity visible in the dark. In one of five experiments 
he found that a fluorescent substance was produced, which deve- 
loped a magnificent greenish light and a peculiar spectrum. M. 
Berthelot took 100 volumes of Professor Ramsay’s gases, added a 
drop or two of the hydrocarbon, and exposed the mixture to the 
silent discharge at moderate tension for about ten hours. The 
excess of benzene vapour being removed in the usual way, the 
mixture was found to have been reduced to 89 volumes. More 
benzene was then added, and the experiment was repeated with 
higher tension, which in three hours produced a reduction of 
volume equal to 25 per cent. On again submitting the gaseous 
residue with benzene to very high tension discharge he found the 
final result to be 32 volumes. Analysis showed this residue to con- 
tain only 17 volumes of argon, the other 15 volumes. being 
hydrogen free or combined and benzene vapour. In other words, 
M. Berthelot has effected the combination of 83 per cent. of the 
argon under experiment, and was prevented, the Times says, only 
by the dimensions of his apparatus from carrying the condensation 
yet further. 

The quantity at his disposal was too small to permit of complete 
examination cf its products, but he is able to say that they 
resemble those produced when nitrogen mixed with benzene is 
submitted to the silent discharge. That is to say, they consist of 
a yellow resinous matter condensed on the surface of the glass 
tubes employed. This matter on being heated decomposes, 
forming volatile products and a carbonaceous residue. The 
volatile products restore the colour of reddened litmus paper, 
proving the production of alkali by the decomposition, though the 
quantity of matter at command was too small to allow of its nature 
being demonstrated. In any case, M. Berthelot concludes, the 
conditions in which argon is condensed by hydrocarbons tend to 
assimilate it yet more closely with nitrogen. 

He adds that if it were permitted to assume 42 instead of 40 
as the molecular weight of argon—an assumption which the limits 
cf error in the experiments hitherto made do not, in his cpinion, 
exclude—this weight would represent one and a-half times that of 
nitrogen; in other words, argon would stand to nitrogen in the 
same relation as ozone to oxygen. There is, however, the funda- 
mental difference that argon and nitrogen are not transformable 
into one another, any more tban the isomeric or polymeric metals, 
Without insisting upon points which are still conjectural, M. 
Berthelot observes that in any case he has demonstrated that the 
inactivity of argon disappears in the conditions he describes. 
When the gas can be obtained in considerable quantities, he says 
it will be easy by ordinary chemical methods to take these primary 
combinations, or their analogues obtainable with oxygen, hydrogen, 
or water, as a point of departure for the preparation of the normal 
series of more simple compounds, 
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EXCAVATOR FOR BLASTING COAL AND 
TUNNELLING. 
In blasting coal and rock the explosive should be so placed 


that its full force may be expended in forcing out the great- | 
To effect this result it is | 
often difficult, and sometimes impossible, to drill the shot | 


est amount of material possible. 


hole in the right position. This difficulty occurs in blasting 
coal, and in driving tunnels, where the holes drilled are 
mostly breast holes. To overcome this difficulty, and enable 
all the explosive to be got behind its work, the patent exca- 
vator or chambering tool has been designed, and its value for 
breast holes in tunnelling and in blasting coal will be evident 
to those accustomed to this work. 

It is used as follows :—After the hole has been drilled by 


means of one of the ordinary hand boring machines, now | 


almost universally used in mining, the excavator or chamber- 
ing tool is inserted and used in the same way as a drill, but 
with a slower advance feed, and the pressure on the two loose 


water is flowing, the tunnel will always be full and the wood con- 
stantly wet. The flumes are also built of staves, the section having 


| vertical sides and a semivircular bottom, the staves being attached 


On curves the flumes have a transverse 
at a velocity of 94ft. per 
en staves bound by steel 


to yokes of proper form. 
inclination, to prevent the water spilli 
second, The pipe lines are also of w 
bands, 

The train-stagf system.—On the Chesapeke and Ohio Railroad the 


Webb and Thompson train-staff system is being used on a two-mile 


section of single track where a tunnel and other heavy works are 
obstacles to double tracking. It is an absolute block, not permis- 
sive, so as to prevent both head and rear collisions, The staff 
hines are stationed in the signal towers at each end of the 
station, and are interlocked with the semaphore signals. The 
signal lever is normally locked, and cannot be released except by 
a staff. A staff-catcher is placed near the track, so that the engine- 
man can take the staff at one tower and deliver it at the other 
without reducing s . 
Railway valuation.—Under a recent law of the Texas Legislature, 
the railroad commissioners and their engineer are making a valua- 
tion of every railway of the State, each mile being carefally in- 








EXCAVATOR BLASTING AUGER 


cutters causes them to open and cut out a chamber. The 
cartridge of powder is then inserted, rammed home, and 
burst in the chamber where the powder lodges. The tamping 
is done in the usual way. It will be seen that this chamber 
enables all the powder to be put behind the material to be 
blown out, and also offers the largest area for the gases 
of the powder to act upon in a direction at right angles to 
the direction in which the hole is drilled, as well as a large 
surface in a line with the hole. From trials made in blast- 
ing coal with this system it has been found that from two to 
four times more coal can be dislodged by the same quantity 
of powder employed in an ordinary hole in a breast shot. 
The hole is drilled as deep as the coal is holed, and the full 
force of the blast acts at the back and spreads for a long 
way parallel to the face of the coal, thus pushing it off 
towards the face. The Hardy Patent Pick Company, 
Sheffield, are the makers. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Grooved rails for electric railways.—Some investigations have 
recently been made to ascertain the most desirable shape for the 
groove to be used in the guard rails for curves on street railways, 
especially those operated electrically, the fundamental idea being 
that these grooves should be laid out corresponding to the lines of 
wear, so as to present from the start the largest possible wearing 
surface to the action of the wheels, in order to prolong the life of 
the rail. Two pair of wheels were carefully turned out of hard 
wood to an accurate scale of 3in. to 1ft., and with their axles—on 
which they were turned—secured to a strong frame representing 
the car truck, so that they could revolve freely but without any 
play. The frame was rigidly fastened in the centre to a stiff board 
extending at right angles with the truck, to what would be the 
centre of the curve, A pin accurately turned and fitting snugly in 
holes in the board, and holes in a wooden stand screwed to the 
floor, formed the centre proper. A large piece of drawing paper 
was stretched on a board, and on it were laid rail blanks without 
any groove, formed out of potters’ clay, following the curves 
described by the wheels when allowed to move, guided by the 
board from the centre of the curve to whatever radius it was set. | 
The wheels were then set upon the rail blanks and weighted until | 
their flanges sank into the clay to their full depth, at which point | 
the whole apparatus was arranged to be exactly level. The wheels 
having previously been varnished, were thoroughly oiled, so that 
the clay would not stick to them. The first pair of wheels was 
then revolved from the axle by hand, and thus the truck moved 
along the potters’ clay, the flanges cutting their own grooves 
into it. The length of arc available having been traversed, 
the truck was lifted away, and if a perfect impression had 
been obtained short pieces were cut out of the various 
parts of the arcs of both the inner and outer rail, and par- 
ticularly of those parts which had been traversed by the front 
wheels only or the hind wheels only, and those that had been 
passed over by both wheels, as comparison of them would show | 
whether or not the truck stood exactly square with the radial line. 
These pieces were cut out so that the cut would also sever the 
paper underneath, and extending a short distance inside and out- 
side, forming a strip on and by which the cut-out pieces could be 
slid away upon another wate | and put away to dry and harden | 
without handling the piece itself while yet soft, thereby avoiding 
possible distortion, except on the very ends by the cutting knife. 
As this latter was unavoidable, the pieces after being thoroughly 
hardened were sawed in half, soas to get at the central undistorted 
section, and the sawed surface ground smooth on a piece of slate, 
so as to present sharp lines, The shrinkage of the clay in drying 
could well be neglected, as actual measurement on a test piece 
showed that it would amount to little more than in. in the fall 
size width of the groove. Rail makers and street railway officers 
claim that makers of street car or tram car wheels often exhibit no 
common sense in the proportioning of wheels, and there is conse- 
quently no uniformity of practice. The flanges, which should be 
carefully smoothed, are often left rough, causing much un- 
necessary wear on the rails, This same result is also pro- 
duced by bad mounting of the axles in the frames. One line in 
Philadelphia has been carefully studied to find out the action of the 
wheels upon the curves, and by careful measurement of current it 
has been found that the proper shaping of the groove in the guard- | 
rail has resulted in considerable economy and improvement in 
running. 

Beary Valley irrigation.—The Bear Valley irri 
nishes water over about 45,000 acres of land in California, situated 
1350ft. to 2000ft. above sea level. The main source of supply is 
the Santa Ana river, reinforced by water from a storage reservoir 
in the San Bernardino mountains, the water being impounded 
during the flood period. The headworks are in the solid rock of 
the canyon, and from these the Santa Ana canal leads to the 
Moreno tunnel, 2320ft. long, beyond which are the Alessandro and 
Moreno canals, At the intake is a dam, and the headgates are in 
a walled canal built up of boulders in cement. The special 
feature of the intake is that it takes a thin sheet of water 
from the surface of the natural flow, over a long weir lip, so 
as to get the least possible deflection and keep out sediment. 
The sluice gates are of iron, sag ow | on rollers and operated 
by hydraulic power. The works include open canals, tunnels, 


ting system fur- | 
| brake handles at each end of the car and the chains, action-bar, 





flames, pressure pipe lines, masonry structures, and steel 
aqueducts. In one tunnel, where the material deteriorated from 
the atmosphere, wood lining was put in, the lining being of 
8in. redwood staves pressed into place, and backed by concrete 
rammed between the backs of the staves and the face of the tunnel. | 
The staves are 8in. wide, with the edges trimmed to radial lines. 
The top of the tunnel is below grade line, so that, however little , 


| brake gear, besides increasing the life o 


spected and valued. So far, twenty-one railways, with 5190 miles 
of track have been dealt with, the average value per mile ranging 
from 7000dols. to 34,000 dols., and averaging 16,000dols., which 
will be reduced later, as the most expensive roads have already 
been valued. The same law forbids the issue of stocks or bonds 
beyond the value arrived atin this way, and gives the railroad 
commissioners the sole power of authorising bonds, Applications 
for such authority must give details of the proposed line, its bridges 
and works, rolling stock, &c., and it must be built according to 
these details, or the bonds will not be approved. This is an 
effectual bar to mere speculative projects. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
TRADE REPORT. 


On account of no agreement having been arrived at between 
masters and men with regard to the sliding scale, the coal ship- 
ments for the week ending to-day—-Wednesday—have not been so 
large as compared with the previous one. The figures being 
60,711 tons, as against 73,144 tons for the week ending the 20th. 

The s,s, Knight Commander is under the tips at the Alexandra 
Docks, and will load about 5000 tons cargo, and 1400 bunkers of 
Powell Duffryn coal. 

The s.s, Maroa, a sister boat of the s.s. Samoa, is stemmed to 
load shortly 7500 tons cargo and 1700 tons bunkers, and the 
Bandamira 3000 tons of similar coal. The local agents of the 
three vessels are Messrs. R. Gething and Co, 

With regard to the river trade, the shipments of coal during 
the week at the Ebbw Vale wharf has been a record one. In one 
instance 133 tons of coal were shipped into a vessel in the 
remarkable short time of seventeen minutes. 

At the Blaina Wharf the s,s, Rosaria and s,s. Thor have dis- 
charged cargoes of iron ore on account of the Blaenavon Com- 

any. 

Pothe extensive acid and chemical manure works of Messrs. 
Morris and Griffin, on the east side of the river, have been busy. 
This firm do a large business in bone tallow with Russia and other 
continental countries, and make Newport their shipping port for 
the products manufactured at their Wolverhampton Works. 

The s.s, Yoxford and s,s, Arran have been undergoing repairs in 


| the Alice and Mary graving docks of Messrs. Mordey, Carney, and 
| Co., whilst in the Alexandra graving dock repairs have been 
| executed to the s.s, L'zzie Cory 


y Messrs, C. H. Bailey and Co. 
Trade in all ye of the Blaenavon Works during last 
week and again of this has been brisk. Rail orders scarce, but a 
better inquiry for bars. 

The Harbour Commissioners, in order to further improve their 
already splendid river, will resume dredging operations in the early 
part of April. By the end of the summer they contemplate 


| that good work will be accomplished. 


In accordance with their contract, the Uskside Engineering 
Company has made and delivered to the Corporation electric 
light works four pairs of horizontal compound condensing engines, 
fitted with cylinders 13in. and 24in. diameter, to run at 110 revolu- 
tions per minute, with a steam pressure of 1501b. per square inch. 
The engines are of the highest class, both cylinders being fitted 
with expansion gear actuated by a Hartnell governor. The fly- 
wheel is grooved for eight 1}in. ropes, with which it is intended to 
drive the dynamos. 

Prices ruling Wednesday were as follows:—Coal, best steam, 
10s. to 103. 6d.; seconds, 93, 6d. to 10s.; house coal, 10s. 6d.; 
dock screenings, 5s, 9d.; TF small, 5s, 6d.; smiths’ coal, 63. 9d. 
Pig iron, Scotch warrants, 41s, 94d.; hematite warrants, 423, 7d., 
f.o.b. Cumberland ; Middlesbrough No, 3, 34s. 4d., prompt ; 
Middlesbrough hematite, 41s. 3d. Iron ore: Rubio, lls, 3d.; 
Tafna, 10s. 9d, Steel rails: Heavy sections, £3 12s. 64.; ditto 
light sections, £4 23, 6d. Tin-plate bars, £3 15s.; Siemens tin- 
plate bars, best, £4, all delivered in the district, cash, less 24 per 
cent. Tin-plates, Bessemer steel coke, 9s.; Siemens coke finish, 
93. 3d.; ternes per double box, 28 by 20c., 193. to 20s. Pitwood, 
14s, to 14s, 6d. London Exchange telegram: Copper, £39 6s, 34.; 
Straits tin, £63103 Freights steady. 








THE ‘ RELIANCE” TRAMCAR BRAKE,—Owing to the brake-blocks 
in the ordinary systems of braking tramcars acting direct on the 
wheels, the wear and tear of the cars is very considerable. Not 
only are the rims of the wheels very rapidly worn, but injurious 
strains are brought on the car itself. In order to remedy these 
defects, Mr. J. H. Betteley, of Old Broad-street, London, has 
invented a form of brake which, as protracted trial has shown, 
apparently successfully meets the difficulty. A great advantage 
is that much of the ordinary brake gear as at present fitted to the 
cars is utilised. This is the operating portion, consisting of the 


and cradle underneath the framing. To the action-bar in the 
new system are attached a couple of thrust-rods, one on either side 
of the central pivot of the action-bar, and one pointing to one end 
of the car, and one to the opposite end. To the outer extremit 
of each thrust-rod is fixed the brake-block, and keyed upon eac 
of the car axles is a pulley or rigger 16in, diameter and Bhi, face, 
against which the brake-blocks work instead of upon the rims of 
the car wheels. Upon the driver pulling his brake-lever over, one 
end of the action-bar is drawn towards him, while the other is 
moved towards the rear endof thecar. This pull-and-push motion 
actuates both the thrust-rods, but in opposite directions, and so 
puts the forward and rear brake-blocks on the riggers, and thus 
pulls the carup, The system has undergone a two and a-half 
years’ trial on some of the South London Tramway Company’s cars, 
with such satisfactory results that a large number of its cars are 
now being fitted on the Betteley system. It is also in use on 
other tram lines, In addition to its other advantages it claims to 
effect a saving of about 2} cwt. in weight, as against the ordinary 

f the car wheels very 
considerably. 


— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

UNDER the presidency of Sir Benjamin Hingley, M.P., a meeting 
of the Iron Trade Wages Board has been held this week, at which 
the accountants declared the average selling price of manufactured 
iron obtained by the twelve selected firms for the months of 
January and February was £5 13s, 5 8d. per ton. As compared 
with the last ascertainment this is a decline of 1ld per ton, the 
figures then being £5 14s. 4d. Considering that in January last 
various descriptions of Staffordshire iron were reduced in value, 
the present declaration is regarded as fairly satisfactory, compared 
with recent averages. The Board decided to allow wages to rule 
as during the past two months, which is at the rate of 7s. 3d. per 
ton for puddlers, and millmen in proportion. 

Basiness in the iron and steel trades this week is fairly activo 
compared with the past month. Inquiries for deliveries next 
quarter are being made in view of the quarterly meetings which 
take place a fortnight hence, in Wolverhampton April 10th, and 
Birmingham the day after. Prices of manufactured iron are :— 
Marked bars, £7; L.W.R.O. bars, £7 12s, 6d.; merchant bars, 
£5 10s.; and common bars, £5. Galvanised sheets are nominally 
quoted £9 10s., f.0.b. Liverpool, in bundles for shipment, but a 
few firms will accept £9 7s. 6d. Black sheets for galvanising are 
£6 5s, doubles, and £6 17s. 6d. to £7 lattens. Hoops and thin 
strips are £6 to £6 5s.; stamping sheets, £3; gas strip, £5; angles, 
£5 10s. to £6 ; and nail rod, £6 10s. to £615s. Inquiries for crude 
metal are more numerous, and prices are steadier, Staffordshire 
hot air is 52s, 6d. to 55s.; ta mines, 38s,; and cinder, 36s. to 
37s. Derbyshires are 37s. 6d. to 38s, 6d. 

Several good steel bridge work contracts both for home 
and eastern railways are at present being executed in this 
district, and in some instances the firms concerned can see 
their way well into the summer. At other works, however, 
there is no pressure. Mechanical engineers find an increasing 
call for hi for ducting home factures. Works’ 
proprietors aygeer to be looking at the wages sheets more 
and more closely, and wherever it is practicable to reduco 
productive costs by substituting mechanical for manual assistance, 
there the aid of machinists and tooolmakers is called in to provide 
lathes, presses, drilling machines, planishing and other power 
hammers, &c. The limited number of local firms who engage in 
marine engine building report increased competition from concerns 
situated nearer the coast. Some good orders are understood to 
be under execution by Tangyes Limited, in the way of mining 
machinery for South Africa. 

Improvements in and additions to machinery have been one of 
the chief means by which the business of the Patent Shaft and 
Axletree Company has been kept satisfactory of late. It does not 
declare a dividend on the preference shares, but, having made a 
profit on the year of £12,377, it appropriates £3568 to the 
reserve account, writes £5000 off the capital value of the Monway 
Ironworks, and leaves £3808 to be carried forward. Since the 
company’s reconstruction in 1889, the total! profit has amounted to 
£101,046, and after deducting the loss sustained in 1892, which 
was an exceptional year, the total net profit for the 54 years comes to 
£90,780. That gives an average net annual profit of £16,505 ; and 
if to this is added the amount paid in interest on debentures, the 
annual net profit is brought up to £21,000. ‘These are decidedly 
agreeable figures. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—With regard to the depression in the coal trade, | 
have already in 7 previous ‘‘Notes” quoted from the annual 
reports of two of the largest concerns in Lancashire as to the 
extremely unsatisfactory condition of thie branch of industry 
during the past year, and although it is scarcely necessary to bring 
forward further evidence in the same direction, it will be interest- 
ing to add a brief extract from the report, which has since 
appeared, of Messrs. Richard Evans and Co., whose collieries are 
in a position to raise 2,000,000 tons of coal per year, but whose 
output last year only amounted to 1,179,852 tons. Notwithstand- 
ing this very restricted output, coal was being stacked at the 
collieries in the hope of better prices, the year’s operations not 
having permitted any dividend to the shareholders, 

Last week, in referring to the Government Mine Inspectors’ 
statistics—which had just come to hand—I anticipated that so far 
as the output of Lancashire was concerned, it would scarcely b2 
found to have contributed to the largely increased producticn of 
coal during the past year, when the amount raised was nearly three 
million tons over the highest previous record in 1891 ; and, I may 
add, 74 million tons over the output of 1892, I have since com- 
pared the returns of 1894 with those of the two previous years, and 
in the Manchester and North-East Lancashire district [ find that, 
notwithstanding the great lee-way that had to be made up 
in recovering the ground lost during the strike of the 
previous year, when the total output of the district fell to 
7,603,755 tons, the production of last year was practically only the 
same as that of 1892, one of the most depressed years in the coal 
trade, the respective figures being, 1892, 10,444,054 tons; 1894, 
10,529,335 tons. In the West Lancashire district the collieries 
seem to have done rather better; but considering there was a 
lessened output of 4,000,000 tons in 1893 owing to the miners’ 
strike, an increase of a little over half-a-million tons over the 
exceptionally restricted production of 1892 cannot be regarded as 
any real recovery of lost ground. 

As to the cause of the depression in the coal trade, the unsatis- 
factory condition of the principal coal-using industries throughout 
the district to which I have im previous ‘‘ Notes” drawn atten- 
tion, must of course be held mainly responsible, Lancasbire 
colliery proprietors, however, complain of the unfair position in 
which they are placed in competing with other large mining 
centres, such as Wales, the North of England, and Scotland, 
which are not bound by any agreement with regard to the rate of 
wages such as was entered into by the Midland Federated Owners 
with the Miners’ Federation of Great Britain, the result of which 
has been that with the lower wages and less cost of production of 
the districts, Lancashire coal has been to a considerable extent 
driven out of several important competing markets. Certainly the 
Government mining statistics substantiate this complaint on the 
part of the Lancashire coalowners, as they show (a very largely 
increased output of coal—far more than sufficient to cover the 
increase over 1892 or even 1891—for practically every district out- 
side the area of the Miners’ Federation, whilst the districts con- 
trolled by the Federation have made practically no progress 
whatever, Scotland, owing to the protracted strike last year, 
which ended successfully for the coalowners in enforcing a sub- 
stantial reduction in wages, of course offers no basis of comparison, 
but in South Wales and Monmouthshire the output last year was 
considerably more than two million tons in excess of 1892; in 
Dorham eight millions, and in the Newcastle district three 
million tons over the output of 1892, These are the principal 
districts where any Has increased output of coal has taken 
place, and they are all outside the area of the Miners’ Federa- 
tion. In the important centres which are controlled by the 
Miners’ Federation, trade seems to have been brought to a 
standstill, if it has not even still further receded. Yorkshire and 
Lincolnshire remain stationary, with practically the same output 
last year as in 1892; the same applies to the Midland Counties, 
whilst the output of North and South Staffordshire has a 
decreased by more than a million tons. The above districts, wit 
Lancashire, practically cover the Federation area, where an 
arbitrary cad artificial rate of wages is being maintained, and the 





figures are certainly instructive reading. 
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On Tuesday I had a conversation on ‘Change with the director 
of the largest finished ironworks in Lancashire, during which one 
or two important points connected with the depression in the 
manufactured iron trade were referred to that will justify my 
reverting to this matter, although it was dealt with in my ** Notes” a 
fortnight ago, Of course one can always get a diversity of opinion 


on the silver question, and the director of this company altogether | g 


disagreed with the opinion expressed in my Lancashire notes on 
this matter by the —. of another large Lancashire iron 
company. He —_ t the silver question had very little to do 
with the matter; their old customers in silver-using countries 
were doing much the same business that they had always done, 
the only difference being that the business was not now coming 
into the hands of English makers, but going elsewhere, This 
steady diversion of the foreign trade had been going on for a long 
time. First, it was the United States, which built up a strong 
wall of protection ; then it was Italy, and English makers had to 
rely largely on South America and India, This business was now 
being taken away from them by their continental competitors, 
who, with longer hours of labour and lower wages, were able to 
produce much more cheaply than was possible in England. He 
quite agreed with what had been stated as to the attitude taken 
up by the British workmen, whodeclined to recognise the force 
and ultimate effect of this foreign competition, or to in any way 
assist English manufacturers in meeting it, the only result of 
which must be the gradual closing down of works until a large 
number of the English workmen would find their occupation 
altogether gone. 4 : 

‘As a recent illustration he mentioned that owing to the extra- 
ordinary depression in trade and the loss of the Canadian, Indian, 
and Mediterranean orders, for the supply of which one of their 
branch works was originally erected, the company were forced to 
consider the question of closing these works altogether or adopting 
some system which would enable them to meet foreign competition, 
and, if possible, recover some of their lost trade, It was proposed to 
the workmen as an alternative to closing their works altogether 
thatan experiment should be made of running the works for three 
monthson the Belgian practice of continuous shifts, which would have 
been an experiment, not only for themselves, but for the country 
at large, out of which they could have gained no special advantage. 
The men, however, refused altogether to entertain the proposal, 
and the works had to be shut down. The workmen’s representa- 
tives—with their usual disregard of all conditions, except those 
which suited their own interests—of course distorted this com- 
pulsory closing of the works into a lock-out, and the matter had to 
ve referred to the Midland Iron and Steel Wages Board, which, 
after a special meeting attended by representatives of the work- 
men, had necessarily to endorse the action taken by the company, 
and the workmen’s representatives had to express themselves 
satisfied with all that had been done, 

Rather more buying continues to be reported in the iron market, 
but there is still an absence of that increased inquiry which is 
looked forward to at this season of the year, and where trans- 
actions of any moment are put through they are mostly at speci- 
ally low figures. Lancashire pig iron makers report no change in 
the position so far as they are concerned, whilst in district brands 
only limited transactions are put through, with average prices for 
Lincolnshire remaining at 363. for forge to 383, for foundry, with 
Derbyshire foundry about 423, to 423, 6d. net cash delivered Man- 
chester. A moderate amount of business is being put through in 
Scotch iron at low figures, ory sales having been made of ordi- 
nary open brands at 44s., and of Ezlintonat 45s. net prompt cash de- 
livered in the Lancashire ports, but the general quotations are about 
6d. above these figures, with Glengarnock about 45s. 6d. to 46s., 
and Gartsherrie 48s, net prompt cash delivered. Good foundry 
brands of Middlesbrough are still quoted 43s, 4d. net cash, 
delivered Manchester, but are scarcely firm at this figure. 

Manufactured iron still meets with not more than a slow inquiry, 
and forges generally are not on much more than half-time :; but 
business fluctuates a good deal. Prices continue low, £5 to 
£5 23. 6d. remaining about the average for Lancashire and North 
Staffordshire bars, £6 123. 6d. and £6 15s, up to £6 17s, 6d. for 
Lancashire and Staffordshire sheets, with random and special cut 
lengths of Lancashire hoops quoted £5 12s, 6d. to £5 17s, 6d. for 
shipment, and £5 15s. to £6 for home trade, 

Only a limited weight of business continues to be reported in 
the steel trade, with prices about as last quoted, ordinary foundry 
hematites averaging 51s, to 51s. 64., less 24 ; steel billets, £4 to 
£4 53, net cash, and boiler plates £6 delivered in this district, but 
difficult to sell at this figure. 

In the metal market a moderate business is reported, and brass 
sheets have been put up }d. per pound, quotations now being 54d. 
for delivery here. 

Tn some quarters I continue to hear reports of rather more work 
stirring amongst engineers. A fair amount of stationary engine 
work has been given out recently, and evidently in preparation for 
the opening of its new line to London, the Manchester, Sheffield 
and Lincolnshire Railway Co, has been giving out considerable 
orders in locomotive and wagon work, whilst it is itself 
also busy at the Gorton Works. The Ashbury Carriage Co. has 
received an order frem the Manchester, Sheffield, and Lincolnshire 
Railway Co. for 1000 sets of wagon wheels and axles, the company 
building the wag itself at its own works. The Ashbury 
Co, has also just secured an order for nineteen first-class carri- 
ages to be fitted up in the most modern style for the South-Eastern 
Railway, and it is completing twenty-four bogie carriages for 
the Ceylon Railway Co., and has also in hand a considerable 
amount of work for iron and steel underframes for the East Indian 
railways. Machine tool makers, except in a few special cases, 
continue, however, not more than moderately employed, and 
boilermakers still report this branch of industry extremely quiet. 

All through the coal trade a steadily lessening demand is 
reported, and pits are gradually getting on to about four days per 
week, more than this being worked only in exceptional cases. The 
better qualities of round coal are necessarily meeting with con- 
siderably lessened inquiry for house-fire purposes, whilst other 
descriptions meet with but a very indifferent sale for ironmaking, 
steam, and gaa manufacturing purposes, Prices are without 
any | actually quotable reduction; but there is a weakeni 
y where b of any weight is concerned, which poe 
only ba secured by concessions upon recent rates, and inferior 
descriptions especially are easier, At the pit mouth quotations 
remain at about 10s, 6d. to 11s. for best Wigan. Arley, 83. 6d. to 
93. 6d. for Pembert on 4ft. and seconds Arley, 7s. 6d, to 8s. for 
common house coals, 6s, and 6s, 6d. for steam and forge coals, with 
engine fuel ranging from 3s, to 4s. for common, and 4s, 6d. to 53. 
per ton for better qualities at the pit mouth. 

Shipping continues extremely dall, with good ordinary Lanca- 
shire steam coal not fetching more than 83, to 8s, 3d. per ton, and 
some inferior sorts obtainable as low as 7s. 6d. per ton, delivered at 
the ports on the Mersey. 

_Barrow.—But few transactions are noted this week in hematite 
pig iron, and sales do not promise to increase. Locally not so 
much iron is being used, but that toa great extent is on account 
of the fact that makers of steel have been doing next to nothing 
lately. Prices are as at 42s, 7d. net cash sellers’ warrant iron, 
and 42s, 6d. buyers, Makers quote 43s, to 44s, 6d. net cash f.o.b. 
for mixed Bessemer numbers. Stocks are steady» Two additional 
furnaces have been lighted this week, one in Cumberland, and one 
in North Lancashire, There are now twenty-eight out of seventy- 
five furnaces in blast, 

Steel makers complain of the scarcity of orders, but the Barrow 
mills will soon be in operation, although orders for rails are 
indifferently held. Makers are, however, fairly sold forward in 
pm material, but other branches of the steel trade are 

The discovery of a valuable bed of hematite iron ore at Park 
Mines, near Barrow, the property of the Barrow Steel Company, 
is an event of some importance in connection with the fodustey 
aud trade of the Furness district, The new find is within a few 

















hundred yards of the point where the great discovery was made 
of Park Mine, forty years ag, an event which led to the creating 
of the town of Barrow. The new metal is of high character, 
possessing an analysis 58 to 62 metallic percentage with only 8 per 
cent, of silica, It can be delivered at the Barrow Steel -Works at 
83. per ton compared with 13s, 6d. the, current value of equally 
ood ore obtained from the Hodbarrow Mine. 

The shipbuilding trade is still very actively employed, but new 
orders are not being booked, although there is some prospect of 
new work from various sources. rine engineers and boiler 
makers are especially busy, and are likely toremain eo, Last week 
H.M.S. Sturgeon, a — boat destroyer built at Barrow, main- 
tained a speed on the Clyde for 24 hours on her trial of nearly 
29 knots per hour, one of the fastest speeds on record. 

The coal and coke trades are depressed. Sales are few and 
prices are low at late rates, 

Shipping is very quiet. Daring last week only 1290 tons of 
pig iron and 2252 tons of steel were shipped from West Coast 
ports, compared with 10,151 tons and 7396 tons respectively in the 
corresponding week of last year, a decrease of 8861 tons of pig iron 
and 5144 tons of steel. The aggregate shipments this year to 
date represent 57,979 tons of pigiron and 86,130 tons of steel, com- 
pared with 90,314 tons and 7, 97 tons reepectively in the corre- 
sponding period of last year, a decrease of 32,335 tons of pig iron, 
pol - increase of 8433 tons of steel. Freights are still low and 
profitless, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coalfield it is being increasingly felt that 
where the output, even with diminished working a week, is more 
than equal to the demand, it is impossible even for Trades Unions, 
to compel coalowners to work portions of the pits which do not 
pay. These, as has been previously pointed out, are the thin 
seams, which are being ually abandoned, as costing more to 
work than the state of the market will allow. No improvement in 
the coal trade is perceptible in any direction, and the outlook, 
both for coalowners and colliers, is discouraging. Miners are 
gradually being added to the number of unemployed, and as the 
milder weather comes on, and trade gets dall, coalowners will be 
compelled to discharge still more men. A very light demand is 
—z for house coal, the tonnage forwarded to London being 
below the average, both by the Midland and Great Northern rail- 
ways. The new regulations with regard to wagons are limiting 
enterprise, and adding one more to the disadvantages under which 
the inland coal trade labours, as compared with the traffic by sea 
from the North. Colliery proprietors are making efforts to avoid 
stocking, going even as far as to reduce work to-two days and 
three days a week, but these efforts are considerably discounted 
by the large collieries producing steam coal, which get heavy 
supplies forwarded with the effect of bringing down prices. No 
general reduction has been formally made in quotations, which 
are now at about the same point as they were before the storm. 
Silkstones, in the best qualities, make 10s. to 103, 6d. per ton ; 
ordinary sorts about 93. per ton; Barnsley house, 8s, 2d. to 
9s. 3d. per ton; Flockton, 8s. to 8s. 9d. = ton ; thin seam coal 
from 7s. 9d. per ton. In steam coal the Humber ports are taking 
a rather better average ; for the Swedish railways several large 
contracts are at present being keenly competed for, Our own rail- 
way companies are having a fair delivery on contract account, but 
the general trade keeps quiet owing to the depression in iron 
circles, Barnsley hards continue to be quoted at 7s. to 7s. 6d. per 
ton for best qualities, seconds and Parkgate from 6s, 6d. per ton. 
Gas coal is rather weaker, although the demand continues almost 
up to the average. There is no diminution in the weight of 
manufacturing coal put upon the market, or in the competition 
for orders, Riddled slack makes 4s, 6d. to 63. per ton ; pit slack 
from 2s. 9d. per ton ; smudge and small coal from 1s, 6d. per ton. 
A languid business is done in coke at 83. 9d. to 11s, per ton. 

There seems to be a somewhat better feeling in regard to rail- 
way material, but it is rather too soon to say whether it is the 
beginning of a general improvement or merely a momentary 
spurt. Besides the heavier amount of work for home railways, 
principally the Manchester, Sheffield, and Lincolnshire Company’s 
orders already named, there has been an appreciable demand from 
our Indian railways during the last few days, and these orders 
will form a welcome addition to what isin hand. Presumably all 
the railways have been starved as much as possible for some time 
past, and the day that they must recommence the replacement of 
old stock can hardly be very distant now. Iron quotations con- 
tinue as before, hematites making from 49s. to 51s. 3d. per ton, 
according to brand, delivered in Sheffield ; forge iron, 35s, 6d. per 
ton, 
In the lighter trades there is a good deal of talk at present 
about American and British rasps and files, The Americans are 
undoubtedly offering their wares at much lower prices than our 
local manufacturers, and there is a growing impression that the 
United States manufacturers are likely to command more of the 
market than they have hitherto done. Local file manufacturers 
state that the difference between the foreign and the home-made 
article is entirely one of quality of metal, and that a good Sheffield 
rasp is worth the additional money asked for because of the actual 
bar steel of which it is made. This, it is said, should assure both 
the manufacturers and the consumers of Sheffield files and rasps, 
but it is doubtful if it will. It is held here, by several of our 
leading makers, that the Bill for the compulsory marking of files 
would have quite a different effect from what its promoters antici- 
pate. It was brought forward mainly with the view of preventing 
machine-cut files from being sold as hand-made, but it is stated 
here that the effect will be to diminish the hand-making of files. 
One manufacturer, who er. holds this opinion, uses no machi- 
nery whatever, and therefore his opinion is entitled to respect. 
He says that the difference in the quality and life of the hand- 
made and machine-cut file is so slight that, in his view, people who 
have been using machine-cut files at a lower price will decide to 
continue to do so, 

An important branch of the scissor trade is the large shears used 
by tailors for cutting out, It is somewhat remarkable that the 
Americans are almost completely commanding this market. A 
practical tailor states that the reason is not far to seek. The 
English maker does not study the requirements of the cutter as 
the American does, The English shear is so heavy to the hand 
in the using that the operator gets tired much more quickly than 
by using the American shear. In the American production a very 
thin edge of steel is welded on to the iron plating, while in the 
Sheffield-made shear the plate is steel throughout. The make of 
the handle is also different, both causes tending to a superfluous 
weight which is oppressive in the working. This is a very old 
grievance, and although the trade may not be such an enormous 
one as the ordinary types of scissors, yet considering tailors’ 
shears are requi all over the world, it surely ought to be 
worthy the attention of local manufacturers. Of course there are 
several who prefer the Sheffield-made shear, but in nearly all the 
large tailoring establishments which an observant man visits he 
will find that the American-made shear is in use. 

Col. Bingham, J.P., head of the firm of Messrs. Walker and Hall, 
Electro Works, Howard-street, closed the Art Crafts Exhibition at 
Sheffield last week. In doing so he made some remarks upon the 
Hall-marking of silver, which have excited controversy and general 
interest. It seems that a very large value ia Sheffield silver is 
sent to London to be stamped with the London mark, the leopard’s 
head. In this way the capital is credited with the production of 
some of our finest manufactured silver ware, Colonel Bingham 
attributes the sending of it to London to the fact that the Sheffield 
Assay-office is only open three days a week, and he holds that at- 
tendance ought to be given there every day, particularly as the 
silver trade has odvenda so largely during the past few years in 
Sheffield. Other manufacturers have come forward to support 





his views, and it is probable that a meeting of the silver trade 
may bs called to take action. It is contended on the other side 
that the fees in the Assay-office are regulated by the work done, 
and that daily attendance would necessitate a larger staff and in- 
creased fees, which would tell against the trade. It is further 
urged that buyers in the capital prefer to have the London Hall 
mark, and that Sheffield manufacturers are perfectly aware of 
this and send their goods to be stamped with it in consequence. 

At the annual meeting of the shareholders of Messrs, Charles 
Cammell and Co., Cyclops Steel and Ironworks, Sheffield, held on 
the 27th inst., a dividend of 74 percent. per annum was declared 
and adopted. It was stated that the outlook for next year was 
more favourable. Sir Henry Watson, D.L., J.P., the chairman, 
was re-elected a director, with Mr. Alexauder Wilson, J.P., 
deputy-chairman and managing director, and Mr, Thomas Dymond, 
Barnsley. Mr. Thomas Barbour, of Workington, was elected a 
managing director. Mr. Barbour has intimate connection with 
the works and mines in Cumberland. The chairman stated that 
during the eight years he had presided at the board the company 
had made a total profit of £1,075,850 ; distributed in dividend 
£721,750—averaging 9 per cent. per annum — paid in interest, 
£101,737 ; paid off 220,000 of debentures, besides which they had 

urchased the freehold of their works, On the conclusion of the 
Cosmas the shareholders witnessed the rolling of an armour-plate 
for H.M.S. Victorious, building at Chatham; the weight was 
about thirty-five tons, and the finished thickness l4in, 

Messrs, Thomas Firth and Sons, Norfolk Works, have just had 
two tests of armour-piercing projectiles, 10in. in diameter, 3lin. 
long, and 500 lb, in weight, which they have manufactured for the 
British Government. These trials being thoroughly satisfactory, 
the shot will be delivered in due course, Further orders for 
armour-piercing projectiles are expected in Sheffield, as well as 
for guns. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
GENERALLY the tendency of the iron trade in this district is 
towards improvement, and confidence appears to be slowly return- 
ing, for now that the slackest period of the year has been passed 


through, it is expected that the worst has been experienced in ~ 


prices, and that demand will steadily increase. The ‘‘ bear” 

have not now so much the ascendancy as they have had during the 
last few months, for the undoubted improvement that is reported 
in the tin, copper, cotton, woollen, wheat, and other leading 
industries, cannot but influence the iron and steel trades favour- 
ably. Besides this, there is a general concensus of opinion 
expressed by well-informed commercial men in favour of a revival, 
and the news from abroad, and especially from the United 
States, is more encouraging than it has been for a long 
time. On the whole, the position is better, and con- 
sumers, whose stocks are very small, are showing a 
greater disposition to buy. The ports which have been 
icebound are steadily being reopened, and this is leading 
to larger deliveries, though as yet from the Tees they are 
rather disappointing, considering how little iron was exported 
during the first two months of the year. To some extent the 
exports have been limited, because there has been some difficulty 
in getting steamers; but for this the shipments for March would 
have been considerably above the average, and some reduction 
might have been reported in the stocks, but as things have turned 
out it is likely there will be an increase of 15,000 tons in the stocks 
of Cleveland iron. Though this is lees than half the quantity 
reported in February, 35,762 tons, it is more than should accumu- 
late in March. Nothing has been done in regard to reducing the 
production. 

The demand for pigiron is increasing, not only on export but on 
local account, but the consumption, it is believed, does not yet 
equal the production. The shipments this month, te Wednesday 
night, from the Tees, reached 56,857 tons, as compared with 43,755 
tons last month, and 69,449 tons in March, 1894, to 27th. The 
price — quoted for No. 3 Cleveland pig iron for prompt 
f.0.b, delivery has not been below 34s. 6d. per ton by the makers, 
and less has not been taken by them, but some small lots have 
been sold by merchants at 34s. 4}d., though it is not easy now to 
find anyone who would accept that. Consumers were able to get 
some iron last week at 34s. 3d., but that is out of the question 
now, and they are offering more. For next month’s f.o.b. 
delivery of No. 3 Cleveland pig iron 34s, 9d. is quoted. 
The warrant market has been fairly strong this week, and as 
much as 34s, 54d. cash has been asked by the holders, The stock 
of Cleveland pig iron in Connal’s warrant stores on Wednesday 
night was 108,388 tons, or 814 tons increase this month. No. 4 
Cleveland foundry pig iron has been sold at 33s. 6d., and grey 
forge at 33s., while No. 3 Cleveland basic pig iron is worth about 
37s, For mixed numbers of East Coast hematite pig iron 41s. 9d. 
per ton has been quoted for prompt f.o.b. delivery, but some sales 
have been made at as low a figure as 41s. 6d., and this notwithstand- 
ing that prices of foreign ore areincreasing on accountof theadvances 
in the rates of freight, owners of steamers asking 14d. to 3d. per 
son more now than they were quoting a week ago. This was to 
be expected, for as the ports open other business is found for 
steamers, and there is not such an excess of offers to load ore. 
Average Rubio ore can hardly be got delivered in the Tees or Tyne 
under 12s. per ton. 

Atthe Newport Ironworks, Middlesbrough, Sir B, Samuelson and 
Co, are about to enter upon what is, for this country, a new depar- 
ture—they will in future, instead of converting their coal into coke 
at their Hedley Hope Collieries, Durham, convey the coal to the 
ironworks and there manufacture it into coke, For this purpose 
they are having 70 Simon Carves coke ovens erected at the Newport 
Works. By this ——— they will have to convey from the 
collieries to the ironworks 25 per cent. more material than they do 
at present, but they expect to be able to have a much drier coke 
to put into the blast furnace ; it can even be tipped warm into the 
furnaces, and thus a larger production of iron from the furnaces 
may be looked for. Then there will be a saving of labour, in that 
the coke will not need to be so much handled, and the bye- 
products from the coal—the tar, benzole, sulphate of ammonia, 
&c.—will be got close to where there is a good market for such 
products, or where they can readily be shipped. The utilisation 
of the bye-products is not new, but what is new in this country is 
to manufacture the coke at the ironworks instead of the colliery, 
though in Germany such an arrangement is being carried out with 
advantage to the ironmasters. 

In some cases the finished iron and steel manufacturers speak 
more favourably of their business, but work is still very irregular. 
The quotation for common bars is £4 15s.; for iron and steel ship 
angles, £4 10s.; for engineering angles, £4 15s.; for iron ship- 
plates, £4 15s.; for steel ship-plates, £4 12s. 6d., all less 24 per 
cent, and f.o,t. Heavy steel rails are quoted £3 12s, 6d. net at 
works, The average price realised by the Consett Company for 
steel tg during the quarter ended February 28th has been 
officially ascertained to have varied so little from that of the 
previous three months, that the wages of the millmen for the 
quarter commencing April Ist will continue the same as in the 
current quarter. This ascertainment governs wages at some of 
the other steel works. The millmen at Consett are dissatisfied 
with the ruling of Mr. David Dale, to whom the question of 
shortening the hours in mills, especially on the Saturdays, was 
referred. Mr. Dale recommended that the mills should cease 
working at 2.30 on the Saturdays, but the Consett men advocate 
that work should stop at one o’clock on that day. 

Shipbuilders can report no improvement, and it would appear 
likely that the number cf closed establishments will be added to. 
Very few orders are now cffered. It is reported that the Nitrate 
Producers Steamship Company have ordered from Messrs. 
Short Brothers, of Sunderland, a second steamer to carry 5000 
tons, The engineering industry continues very slack, with little 
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sign of any change. The North-Eastern Railway Company 
has put the men employed at the locomotive shops at Dar- 
lington and York on five days a week. The North-Eastern Rail- 
way Company is constructing new timber and dischargiug berths 
in the central dock at West Hartlepool. The work comprises a 
timber mole 558ft. long and 135ft. wide. It is being constructed 
in sections of 200ft. in length, and a few days ago it was found that 
one of the sections, the foundation of which had been excavated 
to a depth of about 22ft., ready for the concrete bed upon which 
the mole is being erected was rapidly filling with water, and opera- 
tions have been suspended at this section in consequence. 

The coal trade in some departments is very slack, indeed it has 
not been worse since 1892, and while many of the collieries are 
working irregularly, some have suspended operations altogether. 
Only in the steam coal branch is there any activity, and prospects 
of an increased business as the ports re-open are good. Higher 
prices are asked for delivery forward, 93. 3d. to 93, 6d. f.o.b. 
for best Northumberland steam coal for May or June de- 
livery, while 83. 9d. is quoted for next month. Reduced 
prices have to be accepted for gas coals, as the competition is 
so keen, not only with other British districts, but also with the 
foreigners, Some large foreign contracts are in course of negotia- 
tion ; but if the price officially quoted by the Durham gas coal 
combination is adhered to it is probable they will go elsewhere. 
One of the most important contracts has been that for 70,000 tons 
for the Rotterdam Gas Company, and there the Germans have 
beaten the Durham coalowners, for the Westphalian Syndicate has 
secured orders for two-thirds of the quantity at—it is reported— 
103, per ton delivered at the works at Rotterdam, the other third 
being given to Durham coalowners at 10s. 9d. per ton, «.i.f. 
Rotterdam ; a price which when freight, insurance, and com- 
mission are deducted, leaves less than the f.o.b. price 
of the combination. The Durham Coal Trade Conciliation 
Board being unable to agree upon an umpire, asked the President 
of the Board of Trade, as provided by the rules, to make the appoint- 
ment, and he has selected Lord Davey, one of the Lords of 
Appeal, and late M.P. for Stockton, an appointment which cannot 
fail to give general satisfaction. He has special qualifications for 
such an office, as his experience at the bar has familiarised him 
with commercial, manufacturing, and mining industries, Mr. 
William Lishman of Herrington Hall, who for thirty-two years 
has been mining agent to the Earl of Durham’s Newbottle, New 
Herrington, and Houghton-le-Spring Collieries, has resigned his 
position owing to ill health. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A MODERATE business has been done this week in the Glasgow 
pig iron market. Prices of warrants have lacked support and 
shown a tendency to decline. Scotch warrants have sold from 
41s, 94d. to 41s. 74d. cash. Cleveland iron is very quiet, about 
34s, 3d. cash. In hematite pigs business is extremely slow and 
the prices nominal at 42s, 4d. for Cumberland, and 41s, 2d. for 
Middlesbrough warrants, 

There is a quiet demand for the special brands of makers’ iron. 
The prices are somewhat irregular, merchant’s quotations varying 
in some cases as much as ls, per ton for the same brands. On the 
whole, however, the tendency is downward. G.M.B., f.o.b. at 
Glasgow, No. 1, is quoted 43s, per ton; No. 3, 40s. 6d.; Monk- 
land, No. 1, 43s. 6d.; No. 3, 41s.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 42s.; Clyde, No. 1, 48s.; No. 3, 45s.; Gartsherrie, Calder, 
and Summerlee, Nos. 1, 50s.; Nos. 3, 46s.; Coltness, No. 1, 
52s.; No. 3, 49s.; Glengarnock at Ardrossan, No. 1, 48s. 6d.; 
No. 3, 44s.; Eglinton, No. 1, 46s.; No. 3, 44s.; Dalmellington at 
Ayr, No. 1, 45s. 6d.; No. 3, 43s, 6d.; Shotts at Leith, No. 1, 
52s.; No. 3, 49s. 6d.; Carron at Grangemouth, No, 1, 54s. 6d.; 
No. 3, 49s. 6d. 

The number of furnaces in blast is 74, compared with 75 in the 
preceding week, and 67 in the corresponding week of last year. 
ve the total, 42 are producing ordinary iron, 29 hematite, and four 
asic, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4528 tons, compared with 5404 in the corresponding 
week, There was sent to the United States 25 tons; India, 51; 
Australia, 415; France, 133 ; Italy, 625; Germany, 160; Russia, 
30; Holland, 155; Belgium, 40; China and Japan, 60; other 
countries, 100, the coastwise shipments being 3634, against 3618 
same week last year. 

With reference to the manufactured iron and steel trades, there 
is little change to report. The business in finished iron is de- 
pressed, the demand being quiet and prices about the lowest point 
ever touched. There isa rather better feeling in the steel trade, 
as a result of the workmen having agreed to a reduction of 5 per 
cent. on the wages, If the same reasonable spirit should continue 
to be shown, this branch may possibly work into a rather better 
state, although it is difficult to make much headway with the low 
prices now prevailing. 

At the annual meeting of Stewart and Clydesdale, Limited, in 
Glasgow this week, Mr. Andrew Stewart, the chairman, said that 
since the limited company began business in 1890, the prices of 
steel and iron goods had continued falling, and had reached a 
lower point than formerly known. Accompanying low prices 
there was a keen competition for work, and a great scarcity of orders. 
In the first half of the year the company had paid a dividend of 
24 per cent. on the ordinary shares, absorbing £13,125, and for the 
last half year the dividend was to be at the rate of 34, which would 
require £15,375. In addition to this they had placed £10,000 to 
depreciation fund, which now amounted to £100,000, and the 
amount carried forward to next year was £4490. Although the 
dividend has been gradually declining, Mr. Stewart mentioned 
that on the five years it had averaged a return of 7} per cent. to 
the ordinary shareholders. As to the future, he thought there 
were indications of improved business not very far off. They 
were now getting cheap fuel, and had already got their manu- 
factures into some new markets, 

The exports of coal from Scottish ports in the past week 
amounted to 123,555 tons, compared with 118,371 in the preceding 
week, and 141,189 in the corresponding week of last year. There 
is thus a slight improvement taking place compared with the same 
period last year. The total shipments show a decrease of 336,286 
tons, It is worthy of notice that the receipts of the Caledonian 
Railway for mineral trafic during the six months ending January 
31st last fell off by no less than £133,000, which is ascribed to the 
miners’ strike and the severity of the weather. There is little 
change in coal prices, although the tendency is certainly easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE close of last week saw the ending of the colliers’ ballot, by 
which they were asked by their representatives to give a decision 
in favour of the sliding scale, or for the formation of a Conciliation 
Board, The scrutiny of the votes resulted in the following :—For 
the sliding scale 41,356, for a Conciliation Board 24,109, majority 
in favour of the sliding scale, 17,247, An investigation of returns 
shows that nearly 30,000 colliers abstained from voting at all, and 
I find, too, in looking at the list that at a number of collieries, 
principally in Monmouthshire, there was a majority in favour ot a 
Conciliation Board, 

That the principle of the scale should have been supported 
by a large majority, must be gratifying to the originator, Sir W. 
Lewis ; and principally to him will now fall the duty of making 
such alterations as will meet the necessities of the case. The first 
meeting of the Sliding Scale Board will take place in London this 
week, and it is hoped that the result will be to prevent any 


stoppage of work. There is some slight fear of a few days’ 
stoppage, and the cautious business on Change, Cardiff, this week 
implies some doubt upon the matter. In fact, coalowners will not 
go heartily into contracts until the bond is again signed. This 
week it was difficult to get quotations for April, 

It was also stated that for this month the output at most of 
the collieries had been arranged for. Business in consequence 
this week has been in a dormant condition, and the current talk 
on ’Change is ‘‘ speculating on probabilities.” If a hitch should 
occur, brought about at the last moment, the non-associated 
collieries would have a lively time. The fear about the hauliers 
hampering a settlement has been lessened by their public expres: 
sion of a wish to share in the fortunes of the colliers, and to be 
represented on the sliding scale, The haulier is somewhat of a 
doubtful factor, and my conclusive summary of the situation is 
that an element of doubt will remain until next week. 

The most important of all the Welsh Bills this session, that of 
the East Glamorgan Railway, is being fiercely contested, and the 

roceedings in the Lords Committee will very likely be completed 
lees the week is out. Mr. Connaller, formerly of the Cambrian 
Railway, and now of the North British, has given evidence ; Mr. 
Foster Brown also and others. I pointed out last year that a 
strong item in the promoter’s case is the connection with the North 
vid the short line from Ellesmere to Wrexham, but against this is 
to reckoned the averting of traffic from the Taff Vale and the 
Rhymney Railways, which do it very well and cheaply, and the 
switching traffic out of its natural run to the Bute Docks on to the 
rival dock Barry, which has brought all the power of the Bute 
Docks, Taff Vale, Rhymney and Brecon Railways in a". 

The Taff Vale Railway failed to get their Relief Bill. The 
Water Bill of Merthyr Tydvil, which aims at levying a higher 
rate upon consumers, passed the Committee this week, with some 
modifications, 

The prices at Cardiff this week have been as follows :—Best 
steam coal, 11s, 6d. to lls, 9d.; seconds, 11s.; best dry sorts, 10s. 
to 10s. 3d.; best Monmouthshire, 10s. to 10s. 6d.; seconds, 9s, 9d.; 
best small, 6s, to 6s. 3d.; seconds, 5s, 3d. to 5s. 6d. 

House coal prices are maintained, though there was a slight fall- 
ing tendency in some descriptions last week, on the occurrence of 
unexpected spring weather. Cardiff prices are for best, 11s.; 
No. 3 Rhondda, 10s. 6d. to 10s. 9d.; brush, 8s, 9d. to 9s.; small, 
63. 9d. to 7s.; No. 2 Rhondda, 9s, to 9s. 3d.; through, 7s. to 7s. 34. ; 
small, 53, to 5s. 3d., f.o.b. Patent fuel has dropped slightly, and 
quotations of Wednesday are 103. 6d. to 11s., the same as Swansea. 
Coke is little altered. Cardiff prices are:—Furnace, 12s, 6d. to 
13s. 6d.; foundry, 15s, to 16s., and special foundry, 23s. Swansea 
prices are:—Furnace, 12s, to 123. 6d.; best foundry, 17s. 6d. to 183. 
Other Swansea quotations are:—No. 3 Rhondda, 10s, 6d. to 11s.; 
steam coals, 11s, to 11s, 6d.; second quality, 10s. 6d. to 10s, 9d.; 
anthracite from 8s, 9d. to 12s, 6d. 

I am glad to find from Government returns that the development 
of the anthracite district is proceeding. Last year showed an 
increase of 287,220 tons. The We'sh coal industry is shown by a 
glance at these returns to have attained huge proportions. Last 
year was the record year, the total coal raised having exceeded 
243 million tons, The colliers now exceed 92, in number ; 
78,510 working underground, and 13,608 on the surface. Of the 
surface workers only 305 are women. Boys are shown to be on the 
increase, a fact well known in the district, boy labour being quickly 
caught up, as denoted by statistics at industrial schools, At 
present wages, working regular time, a man and boy can readily 
earn £2 per week. 

The only busy departments at the iron and steel works now are 
those connected with steel bars for tin-plate works, and in this 
trade a fair amount of businessis done generally. From Cyfarthfa 
and Dowlais large consignments have been going west, and I note 
that at Blaenavon and Ebbw Vale a busier time prevails, though 
‘*small goods” and steel rails are in little demand. 

Barrow is sending on pig iron and bars freely to Newport and 
Swansea. Dowlais is busy this week and Blaenavon with iron ore 
shipments, The ore trade shows a moderate activity. Prices, 
10s. 3d. to 11s, 3d. 

Coal shipments have been generally good all round ; Cardiff as 
usual figured well at all its ports last week. Newport shipped 
46,903 tons to foreign destinations, and 22,826 tons coastwise. 
Swansea exceeded its late average with 37,624 tons, including 
10,000 tons of anthracite for San Francisco. 

Swansea exports last week showed an increase of 15,000 tons, 
but a lessened import. In patent fuel business is improving at 
this port ; last week’s shipments were 5205 tons, 

In tin-plates Swansea shipped largely last week, Batoum taking 
3000 tons. The total clearance was 109,821 boxes ; brought from 
works, 52,983 boxes. The stocks in the docks, warehouses, and 
vans, now only amount to 192,539 boxes, showing a reduction in 
last week alone of 57,000 boxes. This sort of thing will soon 
lead to animproved condition. There wasa better time on Change, 
Swansea, this week, and it was remarked that inquiries were on 
the increase, and an upward tendency was showing itself 
in prices. There are rumours current of an advance in iron 
and steel, but this is doubtful. Quotations are much about 


the same. On ’Change, Swansea, Glasgow pig warrants this 
week were quoted at 41s. 94d.; Middlesbrough No. 3, 
34s. 4}d.; hematites, 41s. 2d.; elsh bars, £4 lds, to £5; 


sheets, iron and steel, £5 15s. to £6 5s,; steel rails, heavy, 
£3 15s. to £3 17s. 6d.; light, £4 5s, to £5; Bessemer bars, £3 15s. 
to £3 17s. 6d.; Siemens’ best, £3 17s. 6d. to £3183. Tin-plates: 
Bessemer steel cokes, 9s. 6d. to 93. 9d.; Siemens, 93. 9d. to 10s.; 
ternes, per double box, 28 by 20 c., 183, 6d., 19s, to 223, 6d.; best 
charcoal, 10s, 6d. to 12s, 6d.; wasters, 6d. to ls. less all brands, 
Block tin is at £62 133, 9d. to £62 15s, 

At Cardiff pitwood continues depressed, and prospects, in face 
of a steady increase of exports, look bad. Prices: 123, 9d. to 13s, 
ex ship ; Swansea, 15s. 6d. to 16s, 

Some fine coal cargoes left Cardiff this week ; one of 6000 tons 
to Bombay. 

The Swansea Harbour Bill has passed unopposed. 

The annual meeting of the Miners’ Provident Society was held 
at Cardiff this week under the presidency of Sir J. D. Llewelyn, 
and a satisfactory report was putin and passed, notwithstanding 
the vicissitudes of the past year. During 1894 there have been 
12,917 cases of disablement among the members, and 134 fatal 
accidents, by which 424 members were killed. These fatal acci- 
dents placed on the funds 226 widows and 473 children, and the 
usefulness of the society, which should receive public benefaction, 
is shown by the fact that at the close of the year 804 widows and 
1452 children were substantially relieved. 

Storms at sea and shipping casualties have been marked features 
of the week. Iam glad to report favourably cf Briton Ferry. 
The Albion Steelworks are approaching completion. A powerful 
engine is in place, two furnaces completed, and the mills will be 
ready ina week. Notice has been put up the at Villiars that con- 
tracts would cease in sevendays. The notice at the Gwalia has 
run out, but operations are going on, and it is expected that 
arrangements will be brought about at the Villiars, e annual 
meeting of the Raglan Bay Tin-plate Works this week showed a 
satisfactory condition. In the Swansea district the platers show a 
disposition to meet employers by agreeing to a further arrange- 
ment of three months at a reduction cf 124; but against this 
Llanelly men are protesting, and so far stand aloof, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
ALL departments of the iron trade remain quiet, and the 
tendency of prices is as unfavourable as before. 
Silesian business in iron and steel continues flat. There is, 
perhaps, a slightly better demand for some articles, such as bars 
and girders, but the quantities required are very small for the 
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resent, and a general lack of employment is complained of in both 

e raw and the finished iron trades. Quotations are natural] 
weak in the extreme. y 

—— business in coal was during the last four years as 
under :— 


eetactien. Consumption. Average price, 
i t: dil 
1891 17,725,793 16,245,305 P = 
1892 16,487,489 15,006,759 M. 5°63 
1893 17,109,736 15,688,388 M. 5:59 
1894 17,204,672 15,824,234 M. 5°44 


In Austria-Hungary there is still but a limited employment 
reported in the various branches of the iron industry, Spring 
business being late, on account of the unfavourable weather, the 
reserve on the part of consumers continues. In a week or so a 
better inquiry, however, is expected to be coming forward, at 
least in the railway and engineering department. Official quota- 
tions show no alteration upon previous weeks, On the 16th instant 
an explosion occurred at the Karwin Coal Mines in Upper Austria: 
eighty persons were killed and injured. In June last year a most 
fearful catastrophe took place in the same colliery, and no less 
than 250 persons lost their lives. 

A moderate busi is tr on the French iron market, 
and the prices paid are, on the whole, unremunerative; but there 
is a pretty confident tone among makers and consumers, and 
prospects for the future are generally considered as fairly good, 
French foreign trade in coal and coke was:— 


tod 




















Import. 
1894, 1893. 1892, 
Coal from— tons. tons. tons. 
England 4,218,483 3,978,518 4,886,790 
Belgium 8,851,057 4,117,965 3,942, 668 
Germany .. .. 663,139 691,737 599,000 
Other countries.. 2,677 2,377 4,606 
8,735,356 8,785,597 8,933,073 
Coke from 
Belgium 470,022 513,727 576,394 
Germany .. .. 1,044,840 896,920 $14,119 
Other countries.. 15,110 33,172 33,106 
1,529,972 1,443,819 1,423,619 
Export, 
1824. 1893. 1892. 
Coal to— tons. tons. 
Belgium 327,868 343,340 
Ee © sc... <e 26,434 31,896 
Switzerland .. 197,460 204,216 
Turkey... .. 10,674 11,062 
Egypt .. 204 6,290 
SO ae 14,868 4,266 
Other countries .. 175,963 214,076 
753,561 815,146 811,540 
Coke 57,064 58,606 56,083 


In spite of the efforts made on the part of both producers and 
buyers, no improvement can as yet be noticed in any branch of the - 
Belgian iron trade ; especially the export business leaves much to 
be desired, and as the demand on home account also continues to 
be extremely limited, the works experience considerable difficulty 
in keeping up even a moderate activity. Prices, as a rule, show a 
weak tendency. 

But little life has been stirring on the Rhenish- Westphalian iron 
market, the blast furnace works and mills being partially occupied. 
However, there are symptoms of a revival, at least in some more 
favoured branches, and the belief is pretty general that with the 
beginning of next quarter more orders and inquiries will come 
forward, and that spring business, though late, will be fairly good. 
With regard to the different sorts of iron, there is decidedly more 
inquiry experienced in the pig iron trade this week than last ; 
for the present, however, but few large orders are being placed, as 
buyers are still extremely reserved. Prices remain stationary. 

In malleable iron a moderate but pretty regular business is 
doing, bars as well as girders showing a tendency to improve. 
There has been a specially good inquiry for hoops lately, while 
plates and sheets meet with but little request, and are with regard 
to prices worse off than ever. Drawn wire and wire nails are in 
tolerably good call, and so are rivets. The situation of tho 
foundries and machine factories is still far from good, and the 
majority of the works complain of want of employment. 

Total production of pig iron in Germany, including Luxemburg, 
was for February, 1895, 484,704 t., of which 131,330 t. were forge 
pig and spiegeleisen, 26,141t. Bessemer, 209,999t. basic, and 
70,234t. foundry pig. Outputin February, 1894, was 403,374 t. 
only ; in January, 1895, it amounted to 489,575t. From Ist of 
January to 28th of February, 1895, 924,279 t. were produced, 
against 829,792 t. for the same period the year before. (German 
foreign trade in iron ore, iron and coal was, for January, 1895, as 
under :— 


Import. 
1895. 1894. 

100 kgr 100 kgr. 
Iron ore .. 996,562 837,662 
Pig iron .. 115,245 141,927 
Scrapiron .. .. 12,280 9,985 
Rails, fish-plates .. 82 802 
Bars and wintes 2S 15,745 19,047 
Tin sheets 1,599 es 2,030 
Tron wire 2,585 2,629 
Hardware 14,490 13,699 
Machines 27,249 38,110 
Pit coal .. 2,754,308 ee 2,903,300 
Brown coal 4,652,485 4,773,394 
Coke.. .. 373,840 387,568 

Export. 

1895 1894 

1€6 kgr. 100 kgr. 
Iron ore 2,175,236 2,102,989 
Pig iron .. ee 121,800 107,612 
Scrapiron .. .. 8 105 
Rails, fish-plates .. 123,651 101,299 
Bars and plates .. 847,231 224,809 
Tin sheets ee 76 180 
Iron wire nr 174,569 
Hardware (4 Sere £96,171 
Machines Co ea 74,714 
Pit coal .. .. 7,910,035 7,881,878 
Brown coal .. .. 15,702 12,592 
Golte.. <0 - 2,101,157 2,088,815 


Output of copper in Germany was, according to statistical 
statements for 1891, 24,688 t.; for 1892, 25,406 t.; and for 1893, 
24,011 tons ; while for 1894 production is estimated over 26,000 t. 
The greater part of output falls to the Mansfield district, where, 
in 1891 no less than 15,365 t. were produced ; in 1892 output in 
the same district was 15,588 t.; in 1893, 14,358 t., and in 1894 
15,217 t. Consumption in Germany is estimated on 63,098 t. for 
the year now past, while for 1893, 1892, and 1891 it was 60,513 t., 
56,108 t., and 56,868 t. respectively. 








ENGINEERING Socrety, KrNno’s CoLLEGE, STRAND.—At a meet- 
ing held Friday, March 15th, Professor Robinson, M. Inst. C.E., 
in the chair, Mr. A. D, Keigwin read a paper on the ‘‘ Manchester 
Ship Canal.” Ata general meeting held Friday, March 22nd, the 
president in the chair, Professor Capper, M.I.C.E., read an inte- 
resting paper on ‘‘ Oil Engines.” He described the different kinds 
of oil used, and the different methods of using them. He, how- 
ever, confined himself to the method of using by vaporising the oil 
and exploding with air. He then proceeded with a brief history 
of the oil engine, and illustrating its improvements by lantern 
slides. In conclusion, he described a few points of interest that 





were discovered during the Cambridge trials. 
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LAUNCHES AND TRIAL TRIPS. 


_ W. Simons and Co., Renfrew, launched 
tren tale yard on the 26th instant, complete 
with its dredging and propelling machinery on 
board, a powerfu stern-well twin-screw hopper 
dredger. It is a duplicate of two a ey 
constructed last year for the British Admiralty, 
and will, like them, be employed in connection 
with the extensive dredging operations at H.M. 
dockyard, Portsmonth. It is speciall designed 
to raise and discharge adhesive clay. The 
hoppers have a capacity for 650 tons of material, 
and the buckets work at a maximum depth of 
46f¢, under water level. 

Messrs. Blackwood and Gordon, engineers and 
shipbuilders, Port Glasgow, whose patent hauling- 
up slip, since it was put in operation some twelve 
months ago, has been largely requisitioned for 
slip repairs, overhaul, and cleaning, have just 
contracted with the Ness Steam Shipping C»m- 
pany, of Inverness, through Messrs. Pollock and 
Co, naval architects and surveyors, 128, Hope- 
strest, Glasgow, to lengthen the company’s 
paddle steamer New Undaunted, and to fit her 
with new boiler, new mast, and rigging, and give 
her a general overhaul. Moessra, Blackwood and 
Gordon have at present on the slip the twin-screw 
tug Flying Egle, making good the damage this 
steamer sustained when on the rocks at Arran}; 
also Messrs. Bach ’s paddle st E'aine for 
ber yearly overhaul. They have also arranged to 
slip several of the Caledonian and Glasgow and 
South-Western Railway Company's steamers. 

Tae 8.8. Savoy, built by the Montrose Ship- 
building and Engineering Company, ran her trial 
trip on Tuesday, the 19th inst. There were pre- 
sent Mr, J. 8. Doir, managing director ; Mr. W. 
Pollock, representing the owners; and others, 
The trial was very satisfactory, and after which 
the vessel left for London. Her particulars are 
as follows :—130ft. by 25ft. by 13ft. 4in., having 
engioes 15in., 32in., by 24in., with boiler 11ft. 
by 10ft., and 1801b, working pressure. The 
vessel is one of three which the company are 
building jast now, and has been fitted with 
Messrs. R. Royce and Co.’s steam winch, Clarke- 
Chapman’s patent windlass, and Fisher's steering 
gear, has lowering yards and funnels, and fitted 
with all most modern improvements, She is to 
the order of Mr. J. Constant, London. The 
vessel will carry about 1130 tons on 12ft, draught. 
She has water ballast in double bottom through- 
out and in after peak tank. The company are 
preparing to lay down twelve barges for London 
owners. 

Oa Monday afternoon a large clipper-stem, 
spair-deck screw steamer was launched from the 
shipbuilding and dry dock works of the Blyth 
Shipbuilding Company, of Blyth. The vessel has 
been built for the Lombard Steamship Company, 
of London, through Mr. John White, of London, 
and is of the following dimensions :—Length 
over all, 326ft.; breadth, 40ft.; depth, 27ft. 9in. 
The vessel is built principally of steel, and has 
cellular double bottom throughout for water 
ballast. Web frames are fitted in lieu of hold 
beams, thus allowing very bulky cargoes to be 
stowed with ease. A hood is fitted over the after 
part of the vessel, and along bridge amidships, 
under which the captain’s and officers’ berths are 
placed, and on the top a chart or wheel house is 
fitted. There are extra large steam winches fitted 
to each hatch, by Messrs. J. Smith and Son, of 
Newcastle-on-Tyne, Donkin’s patent steam steer- 
ing gear, Emerson’s patent windlass for working 
the stockless anchors, and Ciarke Chapman’s 
patent donkey boilers. The engines will be sup- 
plied by Messrs. Blair and Co., of Stockton-on- 
Tees, and are of the triple-expansion type and of 
large powers. The vessel was named the Lombard 
by Miss Vaughan, of Newcastle, daughter of the 
Chairman of the Blyth Shipbuilding Company. 


Oa March 26th there was launched from the 
Thornaby Shipbuilding yard of Messrs. Craig, 
Taylor and Co., a steel screw steamer for Messrs. 
A. C, de Freitas and C». for their Hamburg and 
South Brazilian trade. This is the fourth vessel 
owned by the firm which Messrs. Craig, Taylor 
and Co, have built. The dimensions are 288ft. 
by 4lft. by 24ft. 74in., built on the awning deck 
rule, and similar in this respect to two vessels 
which have preceded her, viz , the Macedonia and 
Ithaka, She is, however, fitted up with very 
sumptuous passenger accommodation, suitable for 
a hot country, for over forty first-class passengers. 
The saloon will be charmingly fitted up with 
dining alcoves, swing chairs, sideboards, &c., and 
upholstered in a superior manner, while the 
sleeping accommodation is apart from the saloon 
and in separate state-rooms each having two 
berths, with bathroom and lavatory accommoda- 
tion for both ladies and gentlemen. There is also 
a ladies’ boudoir or retiring room, and a smoke- 
room fitted up in a most comfortable manner. 
The sess, th for the captain, engineers, 
and officers is all carefully arranged for the special 
trade, affording both plenty of room and abun- 
dant ventilation. The galley, which isa specially 
large one, is fitted with very superior Hamburg 
cooking range. The vessel also has an ice house, 
mail and bullion room, and capital bathroom for 
the firemen and crew; the object of the owners 
being to have thoroughly comfortable quarters 
for all on board, the sanitary conditions receivin 
particular attention, as the work of the vesse 
will be a good deal on the Brazilian coast, which 
does not boast of the highest reputation from a 
health point of view. he vessel will be fitted 
with propelling machinery by Messrs, Blair and 
Co,, the cylinders being 2lin., 35in., 57in., by 
39in, stroke, calculated to give a speed of between 
lland 12 knots. She is also fitted with steam 
steering gear by Messrs. Davis and Co. of London, 
patent steam windlass by Mersrs, Emerson, 
Walker, and Thompson Bros., steam winches by 
Messrs, R. Roger and Co., Hastie’s screw gear, 
and she has a large separate multitubular donkey 
boiler by Messrs. Riley Bros., for supplying the 
steam for this deck machinery. She will carry 
a large deadweight on a light dranght, viz., about 
2500 tons on 16ft., which renders her particularly 
suitable for some of the shallow ports on the 
Brazilian Coast. The vessel has been built to the 








highest class in Bureau Veritas, and also under 
the superintendence of Mr. Heinr Wiengreen and 
Mr. C, Hanven, the representatives of the owners. 
The vessel was named the Aakadia, 
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Condensed from ‘‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When os a png ee ” the 
name ress of the communica party are 
printed in italics. 


13th March, 1895. 
5847. CLosina Puncruagges in Tires, R. W. Thomas, 


on. 
5848. Catcues for Doors of Carriages, E. Raymond 
and N, Collette, London. 
5849. SappLe Frames, W. Wilhelmy, London. 
5350. AgresTine Caczs of Lirts, &., J. Richmond, 


mndon. 
5851. Ligatine Raitway Carriages, A. Fitzsimmons, 


ndon. 

5352, TrRaveLtine Boxes or Traunxs, G. A. Thomas, 
London. 

5358. Tor, F. Tregoning, London. 

5854. Urinteive Daainace Water, H. J. Dartnell, 
London. 

5855. Mortars for Rice, A. E. Markwick, London. 

ae — for SpinninG Macurnes, P. Bindschedler, 

ndon. 


14th March, 1895. 


5857. Carson Copyinc Macuing, A. H. Rawlins, 
Rugeley, Staffs. 

5358. Lame Exrinouiner, W. H. Mash and A Akers, 
altham Cross. 

5859. Non-stippinc Horse:Hoe Devices, R. Abell 


Derby. 

5360. ig ine Horsgsnogs, H.8. White and T. Housley, 

erby. 

5361. Pwgumatic Tires, A. Maltby, London. 

5862. Froors of Faozen Sxatine Rovgs, W. B. Godfrey, 
A. Marcet, J. 8 E. de Vesian, and A. H. Tyler, 
London. 

5363. Viotiw Mots, G. Skinner, Lcnion. 

5364. Cycue Datvina Gear, A. Macdonald and A. 
Wallace, Glasgow. 

5365. SypPHoN F.ivsHinc Cisterns, J. Macdonald, 


Glasgow. 
5366. O11 Lamps for Removine Paint, J. Macdonald, 


iw. 

5867. SiGNALLING on RiiLways, E. 8. Brooke, Halifax. 

5368. Sream Esoines, A. G. Brookes.—(P. Armington, 
United States.) 

5369. Brake APPARATUS for Cyccgs, T. B. 8. Brereton, 
London. 

5870. | eae, H. 8. Gates and T. T. Tuttle, 

ndon. 

5871. SMOKE-BURNING Furnace for Borters, H. Beres- 

yde. 

5372. PLaTe-aDsUsTING Apparatus for Routine MILts, 
T. Williamson, Wishaw, N.B. 

5373. Venice Motors, J. Johnson.—(C. 4. Tower, 
Onited States.) 

5374. Stgerinc Enoines, W. E. Moss, Liverpool. 

5875. Hare Curvers, J. E. Hulbert and F. H. Shaw, 
Birmingham. 

5876. Woop Brock Fvoorine, J. F. and H. W. White, 
Portsmouth. 

5877. Kuvetoscors Fitms, A. Lom x, Blackpool. 

5878. CHILDREN’s Mart Carts, A. A. Breslaw, Man- 
chester. 

5879. Carnpinec Evsoints, R. ard J. Buckley, Man- 
chester 

5880. Paint Burnine-orr Lamps, J. J. Tighe and C. 
Darrah, sen , Manchester. 

5881. Cuttine the TszTrH of Wuee.s, J. H. Gibson, 
Liverpool. 

5382. BLacxnoarps, J. Wilding, Liverpool. 

5383. OotLan Stups and Sueeve Links, J. E. Dowley, 
London. 

5384. Out-orr VaLtvuLtar Device, M. E. Teague, 
London. 

5885. Teternony, M. Kotyra, London. 

5386. Matoues, G. W. Thomas London. 

5887. Borer Sarety Vauve, J. F. Waller, London. 

5388. Preparation of Tea, J. Roger. London. 

5889. Manuracture of Seamurss Sreex Tunes, R. 
Wootton and B. Hewitt, Birmingham. 

5390. Towgr BELLs, er, Lae 

5391. MecuanicaL Stoxers, T. Andrews, Man- 
chester. 

5392. Treatinc Metacuc Targz, The Birmingham 
Sinall-arms and Metal Company and W. H. Green- 
wood, London. 

5898. AuToMaTic Brakes for Raitway VeHicues, J. 
Daix, London. 

5394. Rutinc Macutnyes, E. Graber and L. Hepworth, 
London. 

5895. Lerrer Osrps, E. C. Marks, London. 

5396. Wispow VentiLators, J. D. Long, London. 

5897. Borters for Kitcnen Ranoes, J. M. Coates, 
London. 

5398. Pwzumatic Cusnton for B:LuraRD T, buxs, H. E 
Smith, Hereford. 

5399. Fexpine the Youne of Animas, W. Jeuk'ns, 
London. 

5400. AtTac HING the Bits t> Barpies, H. Lavington, 
London. 

5401. Ustxc Date and Time Stampa, B. W. Warwick, 
London. 


5402. Jorntine Staves, T. G Stevens, Kent. 
5408. Paper Fasteners, G. F. Restall and J. Emson, 
on. 

5404. CLosine Doors of Rartway Carriaces, 8. John- 
son, North Shields. 

5405. Sream Oy.iinpeR Awsinos, F. Edwards, 
London. 

5406 Deraicks, F. Edwards, London 

5407. Raitway CuHairs, H. A Becker, London. 

5408. OveKHEAD Raitways, E. Lavgen, London. 

5409 Apparatus for Dryina CastTinc Movu.ps, W. 
Ha: sen, London. 

5410. Protective Exvecrricat Conpuctors, J. A. 
Kingdon, London. 

5411. #rreproor Save Manvurac.urs, W. Brothers, 
Manchester. 

5412. Feesp-waTer Heatina Apparatus, E, A. B. 

oodward. Birmingham. 

5413. Laton Key, W. L. Stanway, London. 

5414. Borris Fituine Apparatus, W. A. Bowie and E. 
J. d, London. 

5415 Ventcie Sprinos, A W. Burdick, London. 

5416. CuasP or uckiEe Coms T. D. Upcraft. London 

5417. Brake ALJ UsTER, J. H. Sewall and F. Robinson, 
London. 

5418. Brake ArvusteEr, F. Robinson and J. H. Sewall, 
London. 

5419. Stanp or Suprort for Bicycies, J. Perrau, 


ndon. 
5420. Sprywine Macuarnes, J. B.,G., and J. B. Swailes, 
chester. 

5421. Nurmec Gratine Devices, C. A. Prest, London. 

5422. Gas Srovzs, R. Pringle, London. 

5423. Winpow Sasues, A. H. r, London. 

5424. Buttons, T. Cook and J. H. Ingle, London. 

5425. Lirtine Apparatus, A. Bolzani, London. 

5426. UmBrewuas, J. Meinl, London. 

5427. Paper Cuttinc Macarngs, J. M. Black, London. 

5428, Exrecrric TRANSMITTING THERMOMETER, F. N. 
Denison, London. 

5429. BRACELET-PADLOCE, B. Ehrmann, London. 

5480. Manuracture of Giass Batts, W. H. Bradshaw, 
London. 

5481. Fire-aLarm Apparatus, E. 8S. Brazelton, 


Lo > 

5482. Beam SHEARING Macuines, H. C. Jones, 
London. 

5488. ATTACHMENTS for DenTaL Encrngs, C. H. Davis, 
London. 

i Burtton-HOLES for Cotnars, J. B. Hawkins, 


5435. MATHEMATICAL InstRUMENTS, T. Olarkson, 
mdon, 





54386. Arm VaLves for Pyeumatic Tinzs, T. Evans, 


5487. ConK-DRAwING Macutyes, J. C. Stevenson and 
J. Beck, London. 
5438. Fastenina the Conners of Boxes, J. Mohs, 
London. 
5439. Carn WHEELS, R. Spence. jun , London. 
5440. — for Micz, W. Lumley and RB. Spence, jun., 
on. 


Lon 
5441. Frugs for Cooking Apparatus, D. Dixon, 
London. 


5442. Toermomerter Cases, A E. Dean, London. 
5443, Gas Enoines, J. Bryan, New York. 


15th March, 1895. 


5444. CLEANING Painters’ BLankets, W. Bracewell, 
Brinscall. 

5445. Watouss, C. H. Errington, Coventry. 

5446. Lock for WatcH Uaps, C. 8. Errington, 
Coventry. 

5447. Sprine Hanpie fur Cricket Bats, 8. M. Wain- 
wright, 8 

5448. TaimBvur Pins, W. E. Maddoc. Burslem. 

5449. Dravout Pxorector, W. Wright and F. J. P. 

. Plymouth 

5450. A Non-InFLAMMABLE Sotution, W. K.Greenway, 
Birmingham. 

5451. SEL¥F-RECORDING E.ectric Mzrzrs, A. Wright, 
Brighton. 

5452. palace Gas Merzns, CO. G. Beechy, Liver- 


pool. 

5453. TIME-REGISTERING Apparatus, W. and J. Brad- 
shaw, Rochdale. 

5454 smoke ConouMER for Steam Boiter, T. Dawson, 
Mat chester. 

5455. Macaines for Maxine Cicars, D. W. Bullard, 
Manchester. 

5456. Maxine of Ex ps’ S.pEe-LicuTs, H. Mechar, 
Glasgow. 

5457. Sop qvgous Dreporrs, A. G. Lyster, Liver- 


pool. 

5458. Separatine Sueets of Paper, J. J. Al'en, 
Halifax. 

5459. Mores for Spiwnino, H. Ashworth, Manchester. 

5460. Vatves and Taps, A- Howat, Manchester. 

5461. Cotrina Desians on the Face of Fasrics, J. 
Lowden, Bradford. 

5462. LaseL, F. C. Lynde, Manchester. 

5463. Dercector Grittine Piates, R. Claydon and 
W. E Jaques, Deepfields. 

-< — and Rain Exciupers, W. Metcalff, 
Yor 


5465. ConstRucTION of Winpow CasEMENTS, W. Mar- 
shell, Birmingham. 

— alate CENTRIFUGAL Baskets, E. E. Burford, 

jerby. 

5467. QCICK-LOWERING Crane, G. Griffiths, Hyde. 

5468. Fastenines for the Covers of Pyzumatic T1BEs, 
P. McLellan, Glasgow. 

5469. CincuLATING Tanks, J. P. Halket and W. J. R. 


Key, Glasgow. 

5470. Curtine the Epozs of Waut-parer, J. J. Carr, 
Scarborough. 

5471. Stook SkEweERs, J. Ford. Hough. 

= Fiap S1up, A. F. Genlain, Weston-super- 

are. 
5478. Gio Sappues, R. Macfarlane, Birmingham 
5474. Gate LockING ARRANGEMENT, UG. Smelt, 


mdon. 

5475. JorntTine of Merauuic Pips, A. and J. Stewart 
and Clydesdale, and J. Wootherspoon, Glasgow. 

5476. Lamps for Borninc Gas, E. Spiel and W. 
Briickner, London. 

5477. Promotine Economy of Fuet, 0. E. Corbitt 
London. 

5478. Manuractore of Szamuiess Srez: Tuses, R. 
Wootton, Bi: mingham. 

5479. CorrgsE-Pot, C. O. Eccles, London. 

5480. Sarety Gear for Hyprav ic Lirts, W. A. Ker, 
London. 

5481. Maxine Icep-prinxs, H. W., 8. M., and P.S. 
Chinnery, London. 

5482. Fisn Gao, J. E Brearey, London. 

5483. Screen, L. Wright and J. Anderton, Birming- 


ham. 

5484. A Gotr Srroxe Reomrer, A. G. Sharpe, 
London. 

5485. Incor Maetat Heatinc Furnace, B. Versen, 
London. 

5486. StLK-FusTIAN, J, Osterreicher, London. 

5487. WHeets for VELociPepEs, &c., C. de Rossetti, 


mdon. 
5488 Heatinc Apparatus for Buiiprxes, G. Brigham, 
ondon. 
5489. PassrnceR Reoister for Venicies, J. E. and J. 
Woodcock London. 
5490. Gas LiouTeR and Tap, R. Hegetschwyler, 
London. 
5491. Revotvine Rattways, J. A. Mays, London. 
5492. Lock-nut, A. Gomersall, Yorks. 
5493. Retartine Liquips, G. Liessen and P. Laufen- 
berg, London. 
5494. Ovens for O11 Stoves, 8. P. Catterson and Sons 
and W. P. Catterson, London. 
5495. Pomps, W. Fuller and ©. J. Bremerkamp, 
London. 
5196. Evaporatine Apparatos, J. B. Alliott, London. 
5497. Water Pipes, J. Mark. London. 
5498. LappeR ScaFrotp Bracket, L. Higginson, 
London. 
5499. CuLtnary UTEnsizs, E. L. Toone, London. 
5500. Ivcanprescent Lamps, A. Lucchesini, London. 
5501. Door Butts, H. Johnson, London. 
5502. Broszine, &c., Macuing, C. W. Woodcock, 
mdon. 
5503. CurLtne-Tones. O. Hoffmann, Liverpool. 
5504. LeaTHeRs or Sweat-b.nps for Hats, J. Taylor, 
Manchester. 
5505 Compass or Drawine InstRUMENT, J. Wilday, 
Birmingham. 
5506 Parintinae MuLti-cotoun Exve.orss, R. F. 
Sproule, London. 
5507. EquaLisinc Power of Propg.uers, J. A. Rey- 
nolds, London. 
5508. Pips Jornts, J. L. A. Jamieson, London. 
5509. Lamp for Liquip Hyprocarsons, 8. Marcus, 
London. 
5510. Varorisinc Liquip HyprocarsBons, 8. Marcus, 


ndon. 

5511. Saints, C. W. Snell, London. 

= =o for Metat, H. Potter.—(C. Dormoy, 

rance 

5513. Fuanaces for Sme_tine Merats, L. Rousseau, 
London. 

5514. HorsgsHoe:, A. Fremerey, London. 

5515. Exectric Measurixe Instruments, R. E. B. 
Crompton, London. 

5516. Drvine and ConpEnsine Stream, W. J. Baker, 
Scarborough. 

5517. Guns, H. A. A Thorn, London. 

5518. Typewriters, L. Wirtz, London. 

5519. Pazventino Bursiina of Pirzs, W. Seymour, 
London. 

5520. Sarety Vatves for Borters, F. D. Thomsett, 
London. 

5521. Execrric Covpiines, O. March, London. 

5522. ARTICLES of HARDENED AsBEsTos, CO. Jackson, 
London. 

5523. Permanent Way of Raitways, H. C. Pharaoh 
and E. C. Broughton, London. 

5524. Corsets, J. 8. Martin. on. 

5525. WaTERPROOF Garments, C. E. F. Mouat-Biggs 


London. 

5526. Bocrz Trucks for Rotting Stock, A. Spencer, 
London. 

5527. Motor Driven Roap VenHicies, G. Moysan, 
London. 

5528. MANUFACTURE of Biock Fuagt, P. Jensen.—(0. 
Arlt, Germany.) 

5529. Livgeryine AcETYLENE Gas, H. H. Lake.—(Z. 
N. Dickerson and J. J. Suckert, United States.) 

- ae the Overr.ow of Wats, F. George, 

mndon. 








‘ 5581. ALanm Gavuoes for Sream Borers, A. C. 8. B. 


Leslie —(F. D. Klapp, United States ) 

-— Meruop of Paursctine CLo1HineG, A. Gayfer, 

arnet. 

5583. Propucine CrIsKLep Errecrson S11k, O. and P. 
Depoully, London. 

5584. SasH Wuxpows, H. C. Norfolk, London. 

5585. Car Coupiines, 8. L. Jacques.—(W. L. Hoffecker, 
United States ) 

5586. Car-coupLines, 8. L. Jacques —(W. B. &ecley, 
jun, W.L. Hoffecker, United States ) 

5537. Sarery MecHaniem of the Cacxs of Lirts, C. C. 
Lewis, London. 

5538. VaLve Gear of Winpinc Enoixes, H. Walters 
and G. Thurnley, London. 

= — Mata, H. Fotter.—(C. Dormoy, 

rance 

5540 Pranrso Macuines, G. Schrader, London. 

5541. CuiTine CaBDBOARD OsLiquzELy, C. Smith.—(C. 
Mortensen, Denmark.) 

5542. Bott and Nut, H. Bezer, New York. 
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5543, Frninc Mecuanitm for Douste Barret Goss, - 


W. P. Jones and W. Baker, Birmingham 

5544. Screw Conveyors, D. Rushworth, Heaton 
Chapel. i 

5545. BELTS for Rorge Daivine, J. Clark Rechdale. 

5546. Gymnastic Apparatus, 8 Bird, Liverpool. 

5547. Ai BoMs3, F. A. Walton, Birmingham 

5548 Cvcasps, F. A. Walton, Birmingham. 

5549. HypravLic Mctor, W. H. Kendali London. 

5550. MecHANIcaL Toy, E. J. Nowell and C. Grahams- 
law, London. 

5551. Bawine Lampe Galeries, J. B. Copplestore, 
Birmingham. 

5552 Als-TicHT Lip for Tonicco Jars, T. and. J. 
Brooke, and A. G. Levick, sheffield. 

5558. Als CvsRENTs for Cuimygys, F. H. Langwomthy, 
Holypoart 

5554. srramners for Srratnixc Parer Purp, H. J. 
Rogers, Watford. 


5555. Ovens for Cookie Purpcses, C. Havelock, 


London. 

a Corpyine Passses, G. H. Denison, 
Leeds. 

5557. Puncui»c Macuings, G. H. Denison, Leeds. 

5558. PHotoorapuic Cameras, A. B. Mees, Stafford- 
shire. 

5569. SrRENCTHENING T.ibzs, H. W. Wilson, Man- 
chester. 

5560. IpewTiricaTion of Persons, J. D. Th<mpson, 
Henwick. 

— and VENTILATING Boui.pinas, W. Bruce, 


er \e 
5562 Crosixc Water-TicHT Doors, J. Lambert, Eun- 
derland. 


er! 
5563. Piues, J. H. Bauld, Glasgow. 
5564. Prtricoats, R. Watson and A. D. Mitchell, 


Ww. 
5565. Batu, A. G. Robertson, Glasgow. 
5566. Strainers, J. Law and G. McNeill, Glasgow. 
5567. Pranorortes, W. P. Thompson —(H. Kaim, 
Germany.) 


5568 Arc Lamps, W. P. Thompson.—(W. Mathicsen, 
Germany.) 
5569. HorsesHozs, W. P. Thompson.—(C. Pritzkow, 


Germany.) 

5570. Baper, G. E. Bentley and W. H. Kenyon, Map- 
chester. 

5571. Openers for Cizanino Cortoy, R. Taylor, jun., 
Manchester. 

5572 Siupsine and Rovine Frames, R. Taylor, jun., 
Manchester. 

5578. Frower Howper, H. A. Owen, Litherland. 

5574. Rock and Coat Borinc Macaings, F. Scott, 
Sheffield. 

5575. Sgcurninc Hanpies of CuTteny, W. Camsell, 
Sheffield. 

5576. SANDING APPARATUS, H. J. Stephens and R. W. 

es, London. 

5577. Surcican Trusses, J. T. Griffin.—(D. Reid, 
United States.) 

5578. Movutpine Macuing, F. W. T. Hartland and A. 
Malpas, Birmingham. 

5579. Bicycle Deivinc Mecuanism, J. C. Mewburn.— 
(P. F. Grorod, France ) 

5580. Sarety Pins, A. J. Poult.—(The firm: of Nobis and 
Thissen, Germany 

5581. BicycLe Kests or Supports, H. D. Hodgkinson, 
London. 

5582. Detacuss.£ and ArJostine Crs H. E lis, 
London. 

5583. a Pirss, R. Burgess, jun., and A. Burgess, 

ndon. 

5584. Inso_es fur Boots and Suxozs, W. Flemirg, 
London. 

5585. Forts, H. Goupille, London. 

5586. Bru+Hes, A. Schickerling, London. 

5587. Raitway CargRgiaGe CouPiines, G. Johnston, 
London. 

5588. Raistnc TeMPERATURE of Oacanic SUBSTANCES, 
A. M. Clark.--(Za Compania Sansinena de Carnes 
Congeladas, South America ) 

5589. Hok}z)NTAL PiaNoFoRTE Actions, J. Bliithner, 


ondon. 
5590. VerticaL Pianororte Actions, J. Bliithner, 


mdon. 

5591. Pew, F. Sharp, London. 

5592. Draittrne Rocks, W. H. Scott and H. J. C. 
Keymer, London. 

5598. Fsep- waTER Heater, &c., 8. A. Johnson, 
London. 

5594. OGoLLectiIne Cur Crops, J. R. Edwards, 
London. 

£595. Grain Severance Apparatus, R, Simon.—(C. 
Pohi, Germany ) 

5596. Commutators for Dynamos, &c., 8. Jevons, 
London. 

5597. Spinpies of Winpinc Macuines, Barlow and 
Jones —(M. Chapon, France.) 

5598. ExnausT Heap, H. Prigge and O. am Ende, 

5599. Smatt - aBM CartTripces, G. D. Moffat, 

mdon. 

5600. Rertecrors, 8. O. Cowper-Coles ard L. W.'N. 
ickley, London. 

5601. SIGNALLING Apparatus, 8, O. Cowper-Coles and 
L. W. N. Hickley, London. 

5602. Srzam Tursines, R. W. James.—(J. G. Maardl, 
Denmark ) 

5603. Breakine Up, &c., Lanp, F. H. P. P. Oram, 
London. 

5604. Laws-moweR, F. H. P. P. Oram and E. Dothie, 
London. 

18th March, 1895. 


5605. AuTomaTic Firg-arms, C. Ricci, London. 

5606 TEacHING ARITHMETIC, W. and M. A. Adam, 
Glasgow. 

5607. KxpaNsIoN GzaR for Enointrs, A. E. Malpas, 
surrey. 

5608. CrRcULATOR and Fezp Heatrr, T. 8. Mossman, 
Liverpool. 

5609. Wire Hat Sranp, W. Ingham and A. Beaumont, 
Clitheroe. 

5610. WATERTIGHT BuLKHEADs, D. F. Black, New- 
castle-on-Tyne. 

5611. Lock for Bicycizs and Tricycuzs, J. H. Hunt, 
Wolverhampton. 

5612. Sprsxinc Corton Freres, J. M. Hetherington, 
Manchester. 

5613. AMMUNITION CaRT, J. Ramsay and P. W. Masson, 
Belvedere. 

5614. Motion for Fast-RuNNING Loom, R. Herbert and 
D. Sanderson, Galashiels. 

5615. STopPERING Borties, W. Brooke, Barnsley. 

5616. Apparatus for OonTROLLING PayMENTS, H. 
Zeglin and H. Jantzen, Manchester. 

5617. Toy, R. and C. Adam, Manchester. 

5618. ADVERTISING Devices, G. A. Geodwin, West- 


minster. 
5619. Strpine Winpowa, J. Corp, London. 
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5920. Brace for Borne, &c., Houses, W. Cree, 


orksop. 
5621. Srzam Generators, A. Forster and N. Pirrie, 
Barrow-in-Furness, 
5622. Wrxpow Sasues, E. V. Harris, Southampton. 
5623. Doe-siip, J. Waidson, Birmingham. 
5624. Lock for Raitway Switoues, J. and W. Atkin- 
son, Liverpool. 
5625. Castors for TaBLe Leos, E. Clark, London. 
5626. CyLINDER Prorsction Cass, T. Allchin, Buck- 
hurst Hill. 
5627. New Toou-sHaRPENING Rest, R. J. 8. Price, 
Monmouth. 
5628. Paxventine Borer Exe.osions, W. Dunnett, 
London. 
5629. Propotsion of Toxrspors, M. J. Darg, 
ydon. 
5630. A New Compination Toot, W. J. Brewer, 
ndon. 
= Sarzty Esverorg, The Countess C. Hugo, 


mdon. 

5632. Canpur Extincuisuer, A. J. Boult.—(G. M. 
Robb, Australa.) 

5683. Envevopss, J. F. Meakings, London. 

5634, Fasreninas for Doors, &c., W. Whiteley, jun., 
London. 

5635. Soap-stanp, K. C. H. Sauk, London. 

5686. ManuractuRine CELLULOID Pens, A. Stiegler, 
London. 

5637. Frxuye Siouts for Smaut-arms, T. H. Smith, 
London. 

5638. PortaBie CooKine Apparatus, G. T. Richardson, 
Hampton Wick. 

5639. Packie for Piston- Rops, E. Cunningham, 
Liverpool. 

5640. Buckies for Braces, &, F. and 8. Taylor, 

chester. 

5641. Lamp ExtineuisHers, J. B. Brown, Liverpool. 

5642. OmniBusss, J. Taylor, London. 

5643. New Game, J. H. Marlow, Liverpool. 

5644, Smoxine Pirgs, F. W. Schroder, London. 

5645. Ferruces, C. berts, London. 

5646. Fasteners for Boots and Sxosgs, J. Lightwood, 
Handsworth. 

5647. Ort-cans, E. G. Stidder, London. 

5648. Hame - staPLe, E. T. Hughes.—(R. Stoner, 
United States.) 

5649. EL.evatep Ligut Raitway, W. T. H. von Bever- 
houdt, London. 

5650. Imprintine Butrer, R. Loudon, London. 

5651. Szparatinc CaLorine from Gases, H. Loesner, 
London. 

5652. ga Lirrs, J. P. Halket and J. Kennedy, 

mdon. 

5653 Carriace Winpows, B. Horscroft, London. 

5654. Foop for Inrants, E. F. Linstead, London. 

5655. HermeticaLty Ciosinc Juc, A. Heinemann, 
London. 

5656. Top-notoHEs, &c., for UmpBaeiias, E. Boy, 


ndaon. 
5657. Paper for Writine Purposss, F. E. Uilstein, 


mdon. 

5658. Propucine DisTILLep Warer, H. C. Eggar, 
London. 

5659. Oorrment for Horsgs, H. B. Budd, London. 

5660. Sramprne Soap, A. Cook and 7. Dewhirst, 
London. 

5661. Inxktve Devices for Sramps, A. P. Eggis, 
London. 

5662. Propuction of Zixc CHtoripes, C. Hoepfner, 
London. 

5663. Buckties, W. A. Lord, London. 

5664. Crapies or Boats for Parntine, J. H. Andrews, 
London. 

56€5. Pyzumatic Movewents for Oraans, V. Willis, 
London. 

5366. Scarr Fastener, G. A. Heckmann, London. 

5667. Hat Bevusz, R. Schulz, London. 

5668 Rartway Braxgs, G. A. Lynckerand A. Schropp, 
London. 

5369. Buow1xe Enorygs, 0. H. Scott, London. 

5670 Letrer-Boxes, G. H. Gillott, London. 


19th March, 1895. 


5671. Storace Batrery, C. Langstone, B. Young, and 
A. van den Bogaerde, B ‘ham. 

5672. Rearine BepsTgaps and Beppine, H. Pinches, 
London. 

5678. Axtes and BusHes or Boxes, H. Weatherill, 
Manchester. 

5674. WrencH with MovaBLe Suips, F. L. Sanders, 
Nottingham. 

5675. Fitzs, D. Donaldson, Liverpool. 

= Kitcuen Coat EconomisEr, D. M. Skinner, 


n. 
5677. Pyeumatic Tires for Waee.s, E. E. Bernhard, 


London. 

5678. Fire-gscare Cuarr and Hose Towss, 8. Vinten, 

Horwich. 

5679. Tor NotcHss or UMBRELLA Hotper, H. Whyatt, 
Bristol. 


5680. TricycLE, R. Dowd, Dublin. 
— Stoves and Cooxinc Rances, D. Campbell, 
iw. 

5682. PREvENTING Expiosion of Domestic Borers, E. 
Sykes, Huddersfield. 

5683. GoveRNine, &c., Gas Encrines, A. Dotigill and J. 
Marks, Leeds. 

a we Urensits, W. E. Jaques, Coséley, near 


D. 

5685. igi of Doe Carts, &c., H. Ashworth, Man- 

c r. 

5686. SuSPENDING ARRANGEMENTS, Winfields, Limited, 
and A. Abbott. London. 

5687. PortaBLe STanp, A. R. Vaughton, London. 

5688. VENTILATION of CELLULAR Suips, J. Tully, New- 
castle-on-Tyne. 

5639. Guy Fittinas, J. C. B. Taylor, Bath. 

5690. Tae Lever Scatinc Hammer, J. Collins, South 
Shields. 

5691. Se_r-rixuxe Excastic Heet Pap, J. D. Brown 
and W. J. Taylor, Blaydon-on-Tyne. 

5692, Exastic Tings, R, E. Cuny-Pierron and I. Klein, 
Manchester. 

5693, Ececrrica, Raitways, F. P. Bergh and C. W. 
Tarbox, Manchester. 

5694. CoLLaPsisLE Brusues, J. B. Howard.—(G@. and 
H. Zierlein, Germany.) 

5695. Lip for Tga-pots, T. and J. Brooke and A. G. 
Levick, Sheffield. 

5696. Ruters, W. J. Fox, Stockport. 

5697. ConTROLLinG Frxp Surriy to Macuivery, T. R. 
Marsden, Manchester. 

5698. VARIABLE Sprep Drivina-czar, N. FE. Magnien, 
Manchester. 

5699. Evectaic Arc Lamps, G. R. MacIntire, Man- 
chester. 

5700. ELrectric Arc Lamps, G. R. MacIntire, Man- 
chester. 

5701. Evectric Arc Lamps, G. R. Macintire, Man- 
chester. 

5702. PuotocraPuic Cameras, R. Lauder, Glasgow. 

5703. Fug., G. J. Altham, Glasgow. 

5704. Vatve for Preumatic Tires, 0. W. Burman, Bir- 


mingham. 
5705. STzaM-Hratep Co1zs, J., H. J., and G. Crispin, 
Bristol. 


5706. ControLitina Surriy of Warer to Barus, J. 
McFeat, Glasgow. 
5707. Printine Rouiers, T. McKillop and J. Garnett, 


Glasgow. 
5708. Brakes for Perampoiators, &c., 8. H. Baines, 


ndon, 
5709. ena Exp.osive for Minzs, W. Hartig, jun., 
ndon, 
5710. DetacHasye Pirz Connector, D., C., and P. 
McGrath, Dublin. 
5711. Batt Brarines to Swines, F. Clayton, Batley 
Carr, near Dewsbury. 
5712. Cap for Lusricators, E. F. Allnut, Kent. 
5713. Mowine Macuinz, G. Beekman, London. 
5714. Car-couriers, W. L. Gelston, London. 





5715. DispLay of Luminous ADVERTISEMENTS, A. R. 
Pp » London. 
5716. PortaBLe Srereoscors, A. J. Jones and §, J. 
. London. 
5717. Manuracturine Goosnes, &c., L. Tattersall, 


ndon. 
5718. Conrrouuers for Matrix Maxine, P. M. Justice. 
—(The Tachytype Manufacturing Company, United 


tates. 
5719. METALLURGICAL Furnacgs for Orgs, J. B. Torres, 


mdon. 
5720. ALuminium ALLoys, J. B. Torres, London. 
5721. Watcu BraceLets or Wrist.ets, H. C. J. Biss, 


mdon. 
5722. Execrriciry Meters, H. Hirst and J. T. Baron, 
London. 
5723. Barrets and Casxs, T. G. and A. Stevens, 
Greenhithe 
5724. agate Buiocks or Siass, H. C. W. Weyhe 
ndon. 
5725. Steam Enainegs, J. R. Knights and H. Cutting, 
London. 
5726. ApveRTisInc Boarps, 8. Shuttleworth, T. 
Heather, and 0. Barker, London. 
5727. Bep-rest, H. G. Monkhouse, London 
5728. Dress-skirt Suspenper, J. H. Thornhill, 


mdon. 

5729. CasH Recisters, R. Haddan.—(The National 
Cash Register Company, United States ) 

5730. Liquzryine Gas, H. H. Lake.—(B. N. Dickerson 
and J. J. Suckert, United States.) 

5781. Fastentnea Device for Cottars, W. P. Thomp- 
son.—(Z. L. Evens, Australia ) 

5732. Ou, W. P. Thompzon.—(G. D. Bayaud, G. F. 
Perrenow!, and G. H. Harvey, United States.) 

5788. Letter Fizz, W. P. Thompson.—(C. J. Gladitz, 
Germany.) 

57384. oe or Raisinc Water, G. Lansell, Liver- 


pool. 

785. Seats for VEHICLES and GaRpDENs, W. Rocca, 
Manchester. 

5736. Frre-Bars, J. Fairhurst and J. Fairhurst, Liver- 


pool, 
5737. Apparatus for Forminc Hanpizgs, ©. Vietze, 


verpool. 
5788. Pars DeaDENING APPARATUS, W. P. Horton, jun., 
and A. B. Jones, London. 
. AsBestos Fitters, F. Breyer, London. 
5740. Srzam Borusr, O. D. Orvis, London. 
5741. Warer Cooter and Fitter, J. J. Davenport, 
London. 
5742. Limitinc the Srzep of Exectric Oars, L. 8. 
bg mes London. 
PARING WasHING OCompounpns, F. E. Coulter, 
London. 
5744. Cuime Crocks, J. J. Elliott, London. 
ae | eames Tza for Isrusion, 8S. M. Miller, 


on. 
5746. Surptyinc Water to Geysers, E. Porcher and 
J. Winterfiood, London. 
5747. Dynamometsrs, B. F. Perkins, London. 
5748 Creantne Leatuer, H. H. Lake.—(C. S. Johnson, 
United States ) 
5749. Srzam Borter, O. D. Orvis, London. 
5750. Linixc of Pires and Tusgs, W. T. Ruete, 


London. 

5751. Stupine Door Locks, A. Liibbe and W. J. Keat- 
ing, London. 

5752. Strincep Musica InstRuMENTs, W. H. Howe, 
London. 

5753. Hautine Devices, H. H. Lake.—(J. H. Bellamy, 
United States.) 

> Sarety Apparatus for Hyprav.ic Lirts, G. A. 


oung, London. 
5755. Suction Boxes for PareR-MakInG Macurngs, 8. 
Pollitt and J. Osbaldeston, London. 
5756. Waexws for Venicies, R. A. Shay, London. 
5757. Fisnixe Hooks, G. H. Pierce, London. 
5758 Swrerps for Pexcis, G. W. Ohandler, jun, 


mdon. 

£759, Or Lamps. A. E. Wright, London. 

57€0. Ketries, T. J. Maclean, London. 

5761. Smoke - consumino Apparatus, J. R. Williams, 
London. 

5762. Grats Conveyinc Devices, 8. 8. Bromhead.— 
(The Deering Harvester Company, United States ‘ 

5768. CentRaL Dravout Lamp Burners, 8. 8. Brom- 
head.—(C. 8. Upton, United States.) 

5764. Rartway Coup.iines, T. Gaskins, London. 

5765. Crump Remover, J. B. O. Shevill, London. 

5766. LappERs and LappER Supports, A. J. Boult.— 
(C. Endriss, Germany.) 

5767. PLroveus, M. Weber, London. 

5768. NoN-FILLABLE Botries, E. G. H. Stein and C. 
Foster, London. 

5769. Wrenones, W. W. Hutchinson, London. 

5770. Canopy for Cycxes, G. J. Jackson, London. 

5771. AtracHMeEnT for Rots of Parsr, G. L. Critten- 
den, London. 

5772. Pozzizs, H. E. Nelson, London. 

5773. Screw - cuttinc Macuing, A. W. Hervé, 
London. . 

5774. Winpow Frames, J. Corp, London. 

5775 Sroxes of Cyrcizs, J. Long, London. 

5776. New Process of Torreryine Corres, A. Eckardt, 


London. 
5777. Toy, E. Mirre, London. 
5778. Construction of PortaBie Seats, G. R. Roberts, 


on. 
5779. Macurnes for Makino O1GaRETTES, O. Ollangnier, 


on. 

5780. MerHop of Treatinac Matt in Brewixe, P. 
Puvrez, London. 

gaa K. 8. Murray and G. Kennedy, 


on. 
ai geen of Twist Dritts, F. M. McLarty, 


on. 
5783. Grinpers for Meta, Rots, W. E. Harris, 
London. 
5784, Sarety ApPLiancegs for Lirts, J. J. D. Cleminson 
and P. J. Michelli, London. 
5785. ConTROLLING the Switcues of Tram Lives, E. 
P. Dupuis, London. 
5786. Prgumatic Tires, W. J. Case, London. 
5787. ne Sasu, W. T. Christian and A. Wilson, 
ndon. 
5788. Srreet Sweerinc Macuing, D. E. Hipwell, 
London. 
5789. Coatine of ALuminium, W. H. Legate, London. 
5790. Rotary Enoines, J. G. Lorrain.—(H. Binney, 
United States. 
5791. Bakers’ Provers, P. Lyons. London. 
5792. Fotpixc Macurngs, F. V. Martini, Londen. 
5798. KrrcHen Borter Sarety Vatves, J. W. Barber, 
London. 
5794. Macuines for SHapine Potrery, 0. C. Thompson, 


London. 
-— - daa of Cigarette Paress, H. A. Davis, 
1 


on. 

5796. Propuction of Dyg-sturra, H. E. Newton.— 
(The Farben fabriken vormals Friedrich Bayer and Co, 
Germany.) 

5797. CoLourtnc MaTTER ManvuractuRE, H. E. Newton. 
—(The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

5798. TeLegRAFH Printinc Instruments, J. Burry, 
London. 

20th March, 1895. 


5799. Cycuzs, E. J. Newell and J. Thorley, Not- 
tingham. 


5800. Onarns and Suips’ Casies of any MaTERIAL, I. 
A. Cawley, Brighton. 

5801. Mernop of Storine Tarz, 8. H. and K. Faulkner, 
London. 

5802. Horss Oxiprine Macuinz, J. Beaulah and W. M. 
Smith, Boston. 

= WEAVING CHENILLE Fasrics, B. Hollingworth, 

) Yorks. 
— Srampine and Emsossina Macuint, W. Smith, 
W. 

5805. Bep-cnairs, Q. M. F son, Glasgow. 

5806. Mzratiic Bepsrgaps, T. M. Hewitson, G. and 
H. J. Lane, and 8. I, Whitfield, Birmingham. 





5807. TacHomMETERs or Spzxp Inpicators, J. Johnston, 


on. 

5808. Corrins for use in the Crematory, G. 0. 
Beecham, Live: 

5809. ManuracturE of Socks, E. Barlow, Manchester. 

5810. Stzam Boivers, J. Mills. Manchester. 

5811. Construction of Ram-way Crossines, H. Joy, 
Bradford. 

5812. ApDJusTaBLE Cire and Sranp for PHotooRaPss, 
W. Pearce, Birmingham. 

5818. Grrpers, H. F. Bladen, G. M. Horsfield, and J. 
Burdon, Glasgow. 

5814. Trap for Catcuine Fries, T. Bell, Newcastle- 
on-Tyne. 

5815. Key Mecuanism for Oreratinc Typs, H. A 
Seidenmann, Manchester. 

5816. Rouspasouts, R. W. Hutton, Mauchester. 

5817, Exrractina Ventitators, T. Whitehead, Liver- 


pool. 
5818. TurnTaBLE for F.owser-rors, J. H. Kitson, 


ndon. 

5819. Crcie Sapp.es, W. J. Simmons, Bristol. 

5820. Sasues, W. J. Simmons, Bristol. 

5821. _ MareRiat Hovpers, W. J. Simmons, 
risto! 


stol. 

5822. Fonnexs, W. de C. Prideaux, Bristol. 

5823. InpicaTine the Heicur of Sprinos, W. Fair- 
weather.—(J. Schlecht, Germany ) 

5824. SrRaIGHTENING, &c., Wire, W. Taylor, Keighley. 

5825. CyLinpRicaL Pup Mit, G. Hoffsiimmer, 
Berlin. 

5826. QuapRUPLE Action Pump, J. Reisinger, Berlin. 

5827. ComBineD Goops Hoxper, &c., F. E. Salsbury, 
Guildford. 

5828. Reep Frames of Weavina Macuings, J. Tain, 
Birming| 

5829. SHurrers, J. F. Walsh, London. 

5830. Szwine Macuings, B. Lee, London. 

5831. Drrect-actine Lirrs, C. A. Perkin and J. C. 
Cole, London. 

5882. Sponcz Baos, W. 8. F. Blattman and J. T. 
Milsted, London. 

5838. DeTacHaBLe Moustacue Guarps for Spoons, W. 
P. Young and T. H. Gaskin, London. 

5834. PuriricaTion of Smoke, G. Mugna, London. 

$835. Urmisinc the Motion of Waver, M. T. Neale 
an house, London. 

5886. Stanp for Hotpinc Suirt Coiiars, V. Drew, 
London. 

5837. Winpow Fasrtensr, B. E. Hod 

5888. Corn-FREED Scorinc BoaRD 
Brook, London. 

5839. Curtain SusPzNDING ARRANGEMENT, F, Fischer, 
London. 

5840. SprnpLEs of Sprynina, &c., Macuines, G. Paley, 
London. 


on. London. 
or Bruurarps, E. 


5841. SaLt Sprinxuers, E. Edwards.—(£. Ackermenn, 
Germany ) 

5842. BorLer Furnaces, O. Friederici, London. 

5848. Szparatina Souivs from Liquips, C. Raleigh, 


nmdon, 
5844. Preciprtatine Metats from Liqu1ps, C. Raleigh, 
London. 
5845. SeparatTine Soups from Liquips, C. Raleigh, 
ndon. 
5846. Pwzumatic Spgep Inpicator, L. P. H. de Place, 
mdon. 
5847. InpicaTING Spgep of Cycuies, L. P. H. ce Place, 


London. 
5848. MovaBie Gas Brackets, F. Griffin, London. 








SELECTED AMERICAN PATENTS. 
Prom the United States Patent Office Oficial Gazette. 


530,213, -Manuracture «Fr Mituixe Cures, C C. 
Tyler, Hartford, Conn.—Filed April 11th, 1894. 
Claim.—(1) The herein-described process of making 
milling cutters of the class specified, which consists 
in successively compressing successive periphe 
portions of a blank into tooth form and restricting the 
flow of the metal during compression so as to secure a 
uniform compression throughout the major portion of 
the tooth surface, and at the same time leave a non- 
compressed, or relatively non-comp: portion 
contiguous to one end of said tooth, and subsequently 
eutting away said non-compressed intermediate por- 


[530,213] 


tions of the blank, together with a slight portion 
adjacent thereto, of the compressed portion of the 
blank to form the cutting edges of the teeth and to 
form clearance spaces or chip spaces between succes- 
sive teeth, substantially as described. (2) The herein- 
descri process of making milling cutters of the 
class specified, which ists i bjecting ive 
segments of predetermined length of a discous blank 
to compression crosswise of the length of said succes- 
sive segments in such manner as to produce successive 
excentric compressed tooth arcs in the periphery of 
said blank with intervening non-compressed portions 
separating said tooth arcs, and subsequently cutting 
away portions of the blank intermediate to said tooth 
arcs to form the true cutting edges of the teeth and to 
form the clearance spaces between successive tecth, 
substantially as described. 

530,320. Enoine CrossneaD, J. Begtrup, Ridgway, 

Pa.—Filed July 9th, 1894. 

Cluim.—(1) An engine crosshead provided with a 
shoe or guide block and a rotary excentric for adjust- 
ing said shoe. (2) An engine crosshead provided 
with a rotary excentric, avd a shoe or guide block 


























having a rocking bearing and an adjustment by said 
excentric. (3) In combination with an e © Cross- 
head having a guide block or shoe, a or bolt 
guide block with the body of the 

in or bolt two or more bear- 

axes parallel but not in line. 





el 


datachah!, 


(4) An engine head havin 
blocks or shoes held in position by bolts or Bim 
bolt having two or more with axes not coinci- 
dent with each other. (5) In combination with adjust- 
able guide blocks, an adjusting bolt arranged parallel 
to the aaee came of the guide, and the different 
rts of said bolt excentric in relation to each other, 
6) In an engine crosshead having adjustable guide. 
shoes, a bolt extending through the crosshead and 
8) parallel to the guide surface, that part of 
said bolt which extends into the adjustable shoe being 
ae to that part which extends into the cross. 





530,383. Grip Wurst, 4.J B. Berger, Hingham, } 
onary December 40h, 1898. ene 
aim —A grip wheel having a rim provided 
series of lateral recesses, combined with jaws Noe 
said recesses. each jaw consisting of toggle-like grips 
provided with laterally extended feet and adapted to 
receive and clamp a cable between them, and a flit 





spring in the bottom of each recess to act upen the 
joint of and normally maintain each pair of grips 
separated, the outer ends of the sprivg being concaved 
and receiving therein the laterally extended feet of 
the grips, substantially as described. 


530,388. Ferp-water Recutator, C. B. Bosworth, 
Everett —Filed November 18th, 1€93. 

Cluim —(1) The combination of the diaphragm ; the 
valve above it having the guide resting on the dia- 
hragm ; the spindle above such valve and havirga 
ong pintle, the point of bearing upon the valve being 
at the bottom of the pintle and below the vaive seat, 
anda ri ing about such spindle above the valve, as 
set forth. (2) The combivation of the diaphragm, the 
valve above it; the spindle below it. the spring sur- 
rounding such spindle ; the bell-crank lever ; the yoke ; 
the two s and the tubes and connecting pieces, as 
set forth. (8) The combination, in a thermcstatic 
device, of a water chamber on the water side of the 
thermostat and below the water line, of the boiler 
with the two rods,  ’, located alongside of the tubular 


part of the thermostat, the yoke connected to such 
rods; the bell-crank lever adjacent to such yoke; the 
spindle resting upon one end of the bell-crank lever 
and having a epring surrounding it; the diapbragm 
above such spindle, and the valve above such diaphragm 
and resting thereon, as set forth. (4) The combination 
of the valve, 4; the diaphragm, g, upon which the 
valve rests; the spindle, c, the upper end of which is 
against the diaphragm, , and its lower end resting on 
a bell-crank lever, «/; the bell-crank lever, d ; the yoke, 
c, the two 8, b L', secured at one end to the yoke, ¢, 
and the tubes, a a’, and their connecting piece, «”, a8 
set forth. 


530,474, Piva Cuxeck for MARINE or OTHER BoILEBs, 
ad Crosby, Somerville, Mass.—Filed June 12th, 
Claim.—(1) The combination with a valve casing 
formed with an inlet ; an outlet and a covered orifice 
of a plug mounted rotatably in said casing and formed 
with a plurality of passages ; and a check valve for 
each passage, all arranged and operating so that when 


[830,474] 


one passage and its check valve are in Jine with the 
outlet. another passage and its check valve are in line 
with the covered orifice, the plug ome flow through 
the valve casing when so turned t teither check 
valve is in Jine with the inlet and outlet, sub:tan- 
tially as and for the purpose set forth. 








Turoat InRITaTION AND CovaH. — Soreness and 
dryness, tickling and irritation, inducing cough and 
affecting the voice. For these symptoms use Eppss 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
Glycerine in these oe confections becomes 
actively ee! Sold only in boxes, 7}d.; tins, 

labelled, ‘James Epps anp Co., Homco 


Is. 1 5 
weenie Chemists, London.” 
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LIGHT RAILWAYS IN BELGIUM. 
(Continued from page 260.) 

Guent, the Manchester of Belgium, though otherwise 
well provided with railway accommodation, including a 
hanlieu line nearly surrounding it, has three vicinal 
railways of, metre gauge. One—marked 10 on the map— 
14 kiloms. = 9 miles long, to Somergem, gave rise to the 
formation of a capital of 600,000f. = £24,000, practically 
subscribed, half by the State and Province and half by the 
Communes, having been opened in 1886. The line, how- 
ever, cost more than the capital, viz., 625,217f., or nearly 
42,000f. per kilometre, say £2778 per mile, the deficiency 
having been advanced from the reserve fund. The total 
receipts during 1893 were 77,200f., and the ex- 
penses of working 52,612f., showing a proportion 
of 68°15 percent. The line is worked by the Lidge- 
Seraing Company for 63 per cent. of the receipts up to 
55008 per year-kilometre, with diminution of the co- 
efficient for increased sums, but a guaranteed minimum 
of 2000f. per year-kilometre. There are five trains 
daily in winter; and the single second-class fare is 7d. 
In 1893 the carriage of fresh fruit was reduced from 
15 to 7 centimes per ton-kilometre, with a fixed charge 
of 1f. 50c. = 1s. 24d., for incomplete wagon loads of two 
tons minimum, and from 11 to 7 centimes for complete 
wagon loads, but a fixed charge of 5d. While the 
passenger traffic shows onlya normal increase, that of 
goods has progressed in greater proportion. The two lines, 
No. 82, to Saffelaere, 164 kiloms. long, and No. 33, to 
Hamme, 373 kiloms. long, opened respectively in 1888 and 
1891, the urban portions being common to both, are 
worked by the Société Anonyme Vicinaux des Flandres, 
for about 50 per cent. of the receipts up to 5000f. per 
year-kilometre, with decrease of the coefficient on in- 
creasing amounts, there being certain differences in the 
two cases. The combined capitals are 2,141,000f. = 
£85,640, subscribed half by the State and Province in 
equal shares, nearly the whole of the remainder by the 
Communes, and only a small proportion by individuals, 
the cost of construction in both cases amounting to about 
£2395 per mile. In 1898 the total receipts of No. 32 
were 53,665f., and the expenses 37,987f., giving a pro- 
portion of 70°79 per cent.; and those of No. 33 were 
90,182f. and 51,469f. respectively, showing a proportion 
of 57 07 per cent. There are about five trains daily over 
most of the routes; and, as a guide to the fares, it may 
be mentioned that the single fare between Ghent and 
Hamme, about twenty-three miles, is 1s. 6d. by second 
class. On the Ghent and Saffelaere line the carriage of 
malt, flour, and cereals was reduced in 1893 from 1lc. to 
7c. per ton-kilometre, the fixed charge of 1f. 50c. for in- 
complete loads and 50c. for complete loads being main- 
tained. On this line the total receipts fell off in 1893 
as compared with 1892; but great efforts are made to 
develope the traffic by reduction of tariffs, such as that 
above mentioned, and by the issue of return tickets, 
which is not by any means general on the vicinal railways. 
On the Hamme line, on the contrary, the receipts both 
from goods and passengers increased in 1893 as compared 
with 1892, the a per year-kilometre being 2387f. 
and 2268f. respectively. 

Line 20, Antwerp to Santvliet, with branch to Lillo- 
Port, was made to the Dutch vicinal gauge of 1:067 m. 
= 3ft. 6in., and forms in fact an extension of the Dutch 
line to Bergen-op-Zoom and Tholen, being 88} kiloms. = 
24 miles long from Antwerp to the frontier. The line 
was opened for trafic, partially in 1887, and the remainder 
in 1888, the construction having cost 1,628,665f., or 
£2706 mile. The capital, 1,695,000f. = £67,800, was 
subscribed in the following proportions :—The State— 
mean of the sections—22 per cent., the Province 26°5 per 
cent., Communes 88°8 per cent.. and individuals 17-7 per 
cent. The total receipts in 1893 were 157,048£., and the 
expenses 127,370f., the proportion being 81°11 per cent. 
At first the contracting company supplied the rolling 
stock and worked the line for 1500f. per Sacension, or £97 
per mile, in addition to 37 per cent. of the gross receipts 
up to 4000f. = £160 per year-kilometre, with very com- 
plicated provisions for receipts above that figure; but by 
a convention in 1893 the Société Nationale bought up the 
stock, when the amount paid for working was fixed at 
65 per cent. of the receipts up to 4500f. per kilometre 
per annum, with a certain decrease of the coefficient 
for increments of excess,. but with a guaranteed mini- 
mum of 1500f. per kilometre per annum. There are 
at least six trains daily on the outlying portions 
of the line, in the winter months ; and the single second- 
class fare between Antwerp and the frontier, 27 kiloms. 
= 17 miles, is 1f. 35c., or 1s. 1d., the first class being 
about half as much again. In 1893 a rate was made for 
carrying limestone at 5c. per ton per kilometre, with a fixed 
charge of 40c, = 4d. per consignment. Besides being a 
port and also fort, Lillo has a sugar-house where bette- 
raves—generally called beetroot, but really mangold 
wurzel—are worked up ; and the above rates are charged 
for the roots and coal, as well as raw sugar, when the 
quantities reach 10,000 tons in one year. Inasmuch as 
the receipts for passengers in 1892 were swollen by some 
fétes, which were not held in 1893, there was an apparent 
falling-off in the receipts under that head, with only a 
normal increase for goods; the consequence is that the 
total receipts in 1898 were slightly less than in 1892. 

The Antwerp, Brasschaet, and Dutch Frontier line, 
No. 19, with continuation in Holland to Breda, is of 
the 1:067m. = 3ft. 6in. gauge; and the length of 
27 kiloms. = 17 miles includes a short branch eastwards 
to Schooten. The capital, 1,189,000f. = £47,560, was 
subscribed in the following proportions :—State—mean of 
the sections—29 per cent., Province 30 per cent., Com- 
munes 16 per cent, and individuals 25 per cent. The cost 

of construction, including extensions, was 1,148,892f., or 
£2785 per mile. The total receipts for the year 1893 
were 117,589f., and the expenses of working 73,066f., 
showing a ratio of 6211 per cent. The various sections 
were opened in 1887, 1889, and 1890. The line is worked 
by two companies for 58 per cent. of the receipts 


decreases at the rate of 0°1 per 100f. of excess, with a 
minimum of 55 per cent. There is a sufficient train 
service even in the winter months, increased in summer, 
and varying in frequency with the different sections. The 
27 kiloms. are charged 1f. 60c. = 1s. 3d. by third class, 
while the first is about half as much again. In 1893 the 
charge for incomplete loads of at least 200 kilogs. = 4 cwt. 
of cereals, flour and vegetables, was reduced from 
1lc. to 7c. per ton per kilometre, the fixed charge of 
1f. 50. = 1s. 24d. per consignment being maintained. 
Although the passenger traffic slightly fell off in 1893 as 
compared with 1892, the total receipts iucreased from 
£167 to £172 per mile. 

The line marked 4 on the map, also of Dutch vicinal 
gauge, connects Antwerp with Hoogstraeten, where the 
Government has an establishment at which vagrants are 
put to work in shops or in the fields. A branch from 
Oost-Malle to Turnhout has been extended to Arendonck 
on the frontier, the extension being marked 52 on the 
map ; and the line is now further extended from Turn- 
hout to Moll and Meerhout. The length of the original 
line between Antwerp and Turnhout, including the 
branch from Oost-Malle to Hoogstraeten, 55} kiloms.= 
34 miles, cost 2,514,662f. = £100,586. The receipts, 
not including the extension to the Dutch frontier, 
were 338,199f. in 1893 against 316,535f. in 1892, the 
increase of 21,668f. being largely due to interruption of 
the navigation on the Turnhout Canal through frost, which 
brought a considerable increase of traffic to the vicinal rail- 
way. In 1893, the receipts for the year were 6126f. per 
kilometre, or £395 per mile. The single fares for the 
40 kilometres=25 miles between Antwerp and Turnhout 
station are 3f. 20c.—2s. 6d. first-class, and 2f.40c.=1s. 11d. 
second, there being no third. In 1893 the tariff for the 
conveyance of firewood was reduced from 7c. to 4c. per 
ton-kilometre, while the fixed charge of 5d. for each con- 
sigoment was maintained. During the winter months 
there are eight trains each way; and the number is slightly 
increased in the summer. ‘he capital for the original 
line between Antwerp and Turnhout, the total working 
length of which is 57°41 kiloms. = 86 miles, is 2,148,000f. 
= £85,920, subscribed in various proportions for the 
different sections by the State, Province, Communes, and 
individuals. The line is worked by the Antwerpsche 
Maatschappij voor den dienst van Buurtspoorwegen for 
65 per cent. of the receipts up to 4500f. per year-kilometre, 
with a minimum of 60 per cent. beyond. 

Another line of Dutch vicinal gauge, No. 5, between 
Antwerp and Santhoven, with its branch from Broechem 
to Lierre, has a total length of 26 kiloms. = 16 miles, 
having been opened for traflic in October, 1889. The 
capital—1,060,000f. = £42,400—was subscribed in the 


bodies already mentioned. The cost of construction was 
973,272f., or £2433 per mile; and in 1893 the gross 
receipts were 104,236f., and the expenses 63,759f., showing 
a proportion of 61°17 per cent. The line is worked by 
an Antwerp company for 57 per cent. of the receipts up to 
5000f. per year-kilometre, with a decrease of the coefficient 
at the rate of 0:1 for every additional 100f. There are six 
trains daily each way in the winter months; and the 
second-class fare for the 21 kiloms. between Antwerp and 
Santhoven is 1f. 5¢c.—say 10d.—the first-class fare being 
half as much again. In July, 1893, the carriage of oil- 
cake was reduced from 11c. to 4c. per ton-kilometre, while 
the fixed charge of 5d. was maintained. The receipts per 
kilometre during 1893 were 3729f., against 3466f. in 1892, 
the increase being chiefly under the head of passengers, 
partly due to the large number of season tickets issued 
to workmen. 

A little to the east of Meerhout, mentioned above, a 
metre-gauge line 41 kiloms. = 25 miles long, from Bourg- 
Léopold to Maeseyck, No. 26, was partially opened in 1888, 
and the remainder in 1890, at a total cost of 1,194,681f., 
or £1912 per mile. In 1893 the gross receipts were 
92,592f., and the — 89,189f., showing a proportion 
of 96°32 per cent. e working is contracted for by the 
Limburgsche Stoomtramweg Maatschappij for the 
whole of the receipts up to 2000f. per year-kilometre, and 
62 per cent. up to 5000f., with decrease of coefficient 
for greater amounts. There are five trains daily in the 
winter; and the single second-class fare for the whole 
distance is 2f. The increase of passenger traffic is con- 
sidered as a natural result of the development of the 
district ; and the slight falling-off in receipts from goods 
during 1893 is accounted for by the absence of consign- 
ments of paving-stones which were sent in 1892, with a 
diminution in those of timber. 

Passing over the mining and industrial Province of 
Liége, which is generally so well provided with railways 
as to leave little need for those of secondary character— 
although the steam tramway between Liége and Seraing, 
made independently of the Société Nationale, renders 
great service with its frequent trains, carrying no goods— 
we now come to the wild and hilly, but pic- 
turesque, Ardennes,,in the Province of Luxemburg, 
where railways are few and far between, and the 
half-dozen vicinal lines come as a godsend, although they 
do notall pay their way, and involved ter cost of con- 
struction ion those in the dead level of the Flanders. 

The line marked 7 on the plan, opened in 1886, connects 
the Melreux station on the Grand Luxemburg Rail- 
way, now absorbed in the Belgian State system, with 
Laroche, a favourite tourist resort. The gauge is 
lm. = 3ft. 3in., and the length 20 kiloms. = 12 miles. 
The capital, 855,000f. = £34,200, was subscribed in the 
proportions of 25, 83:4, 30°4 and 11°2 per cent. by the 
several interests; and the cost of construction amounted 
to 788,417f., or £2628 per mile. The gross receipts in 1893 
were 71,037f.,and the expenses 49,733f., giving a propor- 
tion of about 70 per cent. The line is worked by the 
Société Anonyme pour l’Exploitation de Tramways dans 
le Luxembourg Belge, for 65 per cent. of the receipts up 


to 5000f. per kilometre per annum, with a diminution of the 
coefficient as the sum increases, but with a minimum of 





62 per cent. and 2000f. per year-kilometre guaranteed. 


proportions of 244, 32, 384, and 5 per cent. by the | lin 


~ 
up to 5000f. per year-kilometre, above which the coefficient | There are six trains daily ; and the single second-class fare 


is 1f. 20c., or under a shilling—that is to say, less than the 
English parliamentary rate.‘ The receipts, which fell 
off in 1892, increased in a normal ratio during 1893, the 
amounts per kilometre per annum being 3464f. and 3580f. 
respectively. 

A glance at the map, p. 259, with the fact that there is no 
normal-gauge line to intruded upon, shows that the 
Melreux and Laroche line is destined to be extended to 
Houffalize, which is now in communication with Bourcy 
on the Belgian State system. This latter line, marked 
35 on the map, of metre gauge and 114 kiloms. = 7 miles 
long, was opened in 1889, the capital of 516,000f. = £20,640, 
having been subscribed in three equal parts by the Govern- 
ment, Province, and Communes. The cost. of construc- 
tion was 567,223f., or £3241 per mile; and the gross 
receipts in 1893 were 20,529f., and the expenses 22,7888 , 
showing a deficiency of 2258f. with a ratio of 111 per 
cent. The deficiency arose from the small quantity of 
goods carried in this wild and thinly-populated locality ; 
but the receipts from passengers slightly increased in 
1893, owing to the spot becoming more known as a 
tourist resort. In order, probably, to develope the goods 
traffic, certain expenses connected with consignments 
under one ton have been suppressed. Even in the winter 
months there are six trains; and the single second-class 
fare is sixpence : again under the English parliamentary 
rate, 

The line, No. 60, between Grupont, on the Grand Luxem- 
burg Railway, and Wellin, is of metre gauge, and nearly 
14 kiloms. = 84 miles long, having been opened on th 
1st of February, 1894. The capital is 800,000f. = 
£32,000, contributed by the State, the Province, and the 
Communes, in proportions of 25, 38, and 42 per cent. respec- 
tively. The cost of construction was 598,580f., or £2747 
per mile; and there are five trains daily, the single 
second-class fare being 70c. or 7d. An early line made, 
opened in 1886, was that of metre gauge, and 6 kiloms. 
= 4 miles long, between Poix on the Grand Luxemburg 
line, and Saint-Hubert, marked 6 onthe map. The capital 
is only 340,000f. = £13,600, of which 25 per cent. was 
subscribed by the State, 33°3 per cent. by the Province, 
and 41‘7 by the Communes. The cost of making the 
line was 317,190f., or £3172 per mile; and the gross 
receipts were 32,570f. in 1893, and the expenses 22,723f., 
the proportion being 69°77 per cent. The line is worked by 
the same company and on the same terms as the Melreux- 
Laroche Railway above-mentioned. There are eight trains 
daily in the winter months, the second-class single fare being 
45c.= 43d. While the receipts from passengers increased 
in 1898, those for goods showed an apparent diminution, 
because in 1892 a considerable quantity of materials for 
works put up at Saint-Hubert were carried over the 


e. 
_ A little to the south-west, line No. 44, between Paliseul, 
on the Belgian State system, and Bouillon near the 
French frontier, is 15 kiloms. = 94 miles long, and cost 
809,059f., which exceeds the capital subscribed, viz., 
800,000f. = £82,000, the deficiency, justified by several 
exceptional works, being covered by the reserve fund. 
The total receipts in 1893 were 43,131f. and the expenses 
36,418f., showing a ratio of 8443 per cent. There are 
five trains in the winter ; and the single second-class fare is 
eightpence. The receipts both for goods and passen- 
gers are increasing, the latter being due to the large 
number of tourists who visit Bouillon, with its medieval 
castle. Line No. 50, between Arlon, the chief town of 
Belgian Luxemburg, on the Grand Luxemburg line of 
the Belgian State system, and Ethe on a branch thereof, 
22 kiloms. = 14 miles long, was opened in 1892. The 
capital, 900,000f. = £36,000, was contributed almost 
entirely by the State, Province, and Communes ; but the 
line cost 950,064f., or £2774 per mile, the deficiency 
being due in a great measure to under-estimation of the 
land required, and greater importance being given to the 
Arlon depét and sidings. The total receipts in 1893 were 
30,660f., and the expenses 34,707f., showing a proportion 
of 113-2 per cent. Not only has this line cost more than 
the capital subscribed, but it has hitherto far from paid 
its way, and must be regarded as the blackest of the four 
black sheep of the vicinal railways. However, the 
working is still in its infancy, and the loss is diminishing, 
while the rates for timber, cereals, &c., have beenreduced 
to nearly one-half. There are four trains in the winter 
months, the single second-class fare being elevenpence. 
We have thus given the principal particulars concern- 
ing most of the vicinal lines in what may be called the 
outlying districts of Belgium, with the special causes 
assigned for the increase or decrease of goods and pas- 
senger traffic. There would be less interest in po, <a 
thus minutely with the half dozen vicinal lines radiating 
from the capital, many of which do not carry goods, 
because their traffic is more assured. Nor are the 
circumstances affecting the purely agricultural districts 
in the north, east, and south of the kingdom, to 
which the particulars above given relate, the same as those 
along the coalfield which stretches from the French 
frontier on the west to that of Germany on the east, 
with the towns of Mons, Charleroi, Namur, and Liége, 
each of which, except the latter already referred to, 
forms the nucleus of what almost amounts to a secondary 
railway system. Indeed, examination of the accompanyi 
map show that the construction of these vi 
lines, if agen ge at the rate of their hitherto 
progression, will ultimately result in the formation 
of a complete secondary system over the whole country. 
We must here take leave of the subject, but purpose, 
in a second, article to group the principal data as 
to all the lines into a comprehensive table, and record 
the main facts and information acquired by their working. 
It should be stated that the figures in this article must 
generally be regarded as closely approximate, the aim 
having chiefly been to give an idea of the Belgian light 
railways, and the results achieved, within moderate 
compass, whereas exact figures and equivalents, perhaps 





entailing several places of decimals, with reasons for 
exceptions and apparent discrepancies, would have run 
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into too much space. At the same time, we express 
our thanks to M. C. De Burlet, Ingénieur Honoraire 
des Ponts et Chaussées of Belgium, and general manager 
of the Société Nationale des Chemins de Fer Vicinaux, for 
having unreservedly placed at our disposal all the infor- 
mation for which we asked. 

(To be continued.) 








THE INSTITUTION OF NAVAL ARCHITECTS. 


Tur annual meetings of the Institution of Naval Archi- 
tects commenced on Wednesday, under the presidency 
of the Right Hon. Lord Brassey, K.C.B. After the 
routine business of the minutes and opening of the 
meeting, Lord Brassey delivered 

THe PRESIDENT’s ADDRESS. 


He said he would only offer general suggestions for con- 
sideration, and early in his remarks he referred to the 
war between Japan and China, which once more, he 
said, conclusively established the value of armour. So 
destructive is the effect of the new explosives and quick- 
firing armaments on unarmoured sides, that it may 
almost be laid down as an axiom that no guns, except 
those carried to repel the attacks of torpedo boats, should 
be mounted without adequate protection. We may even 
go the length of saying that it is better to have fewer 
guns with protection than more guns without protection. 
If the strength to which the British navy shall be raised 
is fixed with reference to the guns to be carried, and if it 
be decided that all guns must be protected, it follows 
that, for any given number, more ships, or ships of a 
larger tonnage, must be built. That is a conclusion 
which, he said, he was prepared to accept. The naval 
encounters between Japan and China convey many 
lessons. They have been summed up by an able con- 
tributor to the ‘“‘ Naval Annual” for 1895. It is abso- 
lutely necessary to arm ships with quick-firing guns. 
Too much importance cannot be given to the speed of 
ships and fleets as a whole. An admiral may be gravely 
embarrassed by a single laggard. All fleets should be 
provided with torpedo catchers, and, if in quiet waters, 
with torpedo boats. There are other lessons; but as 
they relate to the management of fleets, they are for the 
Royal United Service Institution rather than for the 
Institution of Naval Architects. He had always advo- 
cated the policy of building for the line of battle, ships 
of medium dimensions in proportionately increased 
numbers, rather than ships of extreme dimensions in 
proportionately reduced numbers. The desired numerical 
advantage has not yet been gained. Welay down as our 
standard that we should be able to meet any two Powers 
at sea with equal forces. To insure that equality the 
battleships of the Power acting on the offensive should 
be in the proportion of five to three. 

In dealing with the requirements of the British Navy, 
we can never put out of view the construction in progress 
for foreign navies. We have ten battleships building for 
Great Britain, with an average tonnage of 14,600. In 
France eleven ships are in construction, with an average 
tonnage of 10,500, Seven ships are building in Russia, 
with an average tonnage of 10,300. In addition to these 
vessels, three coast defence ships, of 6485 tons, are com- 
pleting in France, and three, of 4120 tons, in Russia. 
The newest French and Russian battleships are under 
11,000 tons. The newest German and Italian ships are 
under 10,000 tons. The types laid down for Italy mark 
a conspicuous contrast to the ships of the extreme 
dimensions formerly in favour, which were the first 
specimens of their class in any navy. Five ships only 
are building for foreign countries, exceeding the limit of 
12,000 tons. The list includes the Russian Three Saints, 
12,480 tons; the French Bouvet, 12,010 tons; and a 
battleship of 12,450 tons, now building in this country 
for Japan. Our own vessels now building exceed by over 
4000 tons the average tonnage of the ships building for 
foreign countries. What, he asked, are the advantages 
obtained from the larger tonnage of our ships? In 
armament we find no marked superiority. In protection, 
he said, we have the advantage. Our latest ships carry 
their auxiliary armament in armoured casemates. They 
have Yin. belts, and 4in. and 6in. deck armour. In the 
French and Russian ships the belts are of 18in. armour. 
The top sides of the former are, however, unprotected. 
A mere belt is a most imperfect defence. Upper works 
should be armoured to keep out shells from quick-firing 
guns. Thick transverse armoured bulkheads are neces- 
sary to protect hulls and machinery from a raking fire. 
In this respect British ships generally show a superiority. 
Our larger dimensions give us advantages in coal supply 
and storage of ammunition, of the highest importance to 
a fleet at sea at a distance from its base. Let us therefore 
accept the ships now building for our Navy as the best 
reinforcement to a fleet, having duties to perform such 
as a British Navy might be called upon to undertake. 
Looking more particularly to our latest ships, all must 
admit that Sir William White has given a full equivalent 
in added fighting efficiency for the 1000 tons added to 
the dimensions in the Majestics, as compared with their 
predecessors of the Royal Sovereign type. With the in- 
crease of 10ft. in length, a higher speed is obtainable 
from a given horse-power. The guns are carried 4ft. 
higher, and they are better protected. 

While fully recognising the superiority of the latest 
battleships in every element of fighting efficiency, in 
dealing with a new programme it may not be superfiuous 
to set forth, once more, the leading arguments for keep- 
ing down dimensions, and distributing the fighting power 
of the fleet in a great number of ships. With increasing 
dimensions, the skilful naval architect will show a more 
than proportionate gain in sea-keeping qualities, speed, 
coal endurance, armour, and armament. But, when all 
that is practicable has been done, the officer in command 
remains as undefended in the heaviest ship as in the 
slenderest of torpedo-boats. Below the water-line the 
largest, equally with the smallest ship, is unprotected by 











armour from any blow which may be dealt by the ram or 
the torpedo. It has been sought to strengthen the 
means of offensive defence by large additions to the 
minor armament. Quick-firing guns will be of no avail 
in dark nights, or in rain, snow, and fog—contingencies 
sure to be often experienced by fleets engaged in the 
arduous task of sealing up an enemy in any of the ports 
of Europe. In such circumstances a large flotilla of sea- 
keeping torpedo-boat destroyers is the only resource. In 
the consideration of this question of dimensions, the 
personal element demands attention. The fewer the 
ships of which our fleets are composed, the fewer 
the opportunities for dashing and enterprising officers, 
whose qualities for command must remain undiscovered 
until brought to the test of actual warfare. Hydro- 
graphical considerations cannot be put aside. We 
must build vessels available for all services that 
may be required from the Navy—vessels not excluded 
by their draught of water from many of the busiest 
harbours of the world, able to approach all coasts 
likely to be the scenes of naval operations, and capable 
of passing through the Suez Canal. This consideration 
has become more important in view of the recent creation 
of a powerful navy under the flag of Japan. We have an 
enormous stake in the trade and commerce of the East. 
Our interest will be respected, and the maintenance of 
peaceful relations will be assured, in exact proportion as 
it is known that we are in the position of the strong man 
armed. The ships next to be laid down should be avail- 
able in case of need for service in every quarter of the 
globe. The Renown, now building at Pembroke, offers 
an admirable example of a battleship of medium dimen- 
sions. With an equal expenditure, five such ships could 
be built, as against three of our latest type of first-class 
battleship ; and there is no inferiority in the smaller as 
compared with the larger ships, in point of speed and 
coal endurance. As the ten ships now building are of 
the largest dimensions yet reached in naval architecture 
for war, our next batch of ten ships might well be of the 
type represented so admirably by the Renown. 

Having argued for medium battleships, he went on to 
say he had no objection to the two cruisers of 14,200 tons 
recently laid down. We must have an answer in the 
British Navy to every forward movement in construction 
elsewhere. For general service we should probably prefer 
repetitions, with improvements, of the admirable type of 
first-class cruiser which Sir William White has produced 
in the Crescent, and the not less meritorious type of 
second-class cruiser represented by the Eclipse. Both 
have high speed, adequate armaments, and coal endurance, 
at 10 knots speed, officially stated to be equal to 10,000 
knots. All our modern cruisers have the high speed at 
the measured mile of 19 to 20 knots. Torpedo destroyers 
are obviously indispensable for our fleet, and in very large 
numbers. Great progress has recently been made in this 
type by our own firms of Thorneycroft, Yarrow, and 
Laird, by Normand in France, and the Schichau establish- 
ment in Germany. 

In framing a programme of shipbuilding for the future, 
the policy of the British Admiralty should be that recom- 
mended to the United States by the Secretary to the 
Navy. Referring to the twenty years’ war from 1792 to 
1812, Mr. Herbert says with truth that the two great 
factors in determining the issue in favour of England 
were her numerous battleships, with their hardy crews 
of Anglo-Saxons, and the enormous wealth of the greatest 
sea Power in the world. The captures of merchantmen 
were an irritant and a provocative to more determined 
efforts. They did not produce any real distress or weaken 
our fighting power. 

Finally he dwelt upon the ships of the mercantile 
marine, and gave a comparison of the amounts paid by 
different countriesfor mail services by sea. Great Britain 
pays six-tenths of the amounts paid by France and 
Germany, and her foreign trade is more than double that 
of either. He also mentioned that while not calling for 
detailed description, the United States have two ships in 
hand for the American line between New York and South- 
ampton, which merit particular notice. 

After this address, the gold medal of the Institute was 
presented to Mr. D. W. Taylor for his paper last year on 
‘‘ Ship. Shaped Stream Forms.” The first paper read, and 
of which we give an abstract below, was by Sir William 
White, K.C.B., LL.D., F.R.8., entitled : 


Notes oN FuRTHER EXPERIENCE WITH FIRST.CLASS 
BATTLESHIPS. 


Sir William White remarked that in the paper read 
before the Institution last year on the “ Qualities and Per- 
formances of Recent First-class Battleships,” he summa- 
rised the experience gained up to that time with vessels of 
the Royal Sovereign class. In the present communication 
it is proposed to put on record some results of further 
experience gained during the past year, and certain facts 
of great professional interest obtained from rolling 
experiments made on the Revenge at Spithead. The 
reasons which led to the decision not to fit bilge keels to 
the Royal Sovereign class during construction were stated 
last year. He then stated that, as an experiment, the 
Repulse had been fitted with bilge keels, so that she 
might be tried in company with sister ships belonging to 
the Channel Squadron. These keels are shown in Fig. 4. 
They are about 200ft. in length and 3ft. deep. 

Further trials at sea.—The first opportunity for com- 
parative trial occurred in June, 1894, when the squadron 
was cruising off the west coast of Scotland. A long, low 
swell was encountered with a length said to vary from 
800ft. to 400ft.—crest to crest—at a period estimated at 
ten to twelve seconds. For some time this swell was on 
the quarter, and the speed and course of the ships rela- 
tively to the swell were such as produced heavy rolling. 
This occurred during the night. The reports from some 
of the ships state that batten observations of the horizon 
could not be made. Pendulum observations were, there- 
fore, had recourse to—although they are notoriously 
untrustworthy. After making all allowance for possible 
exaggeration in the pendulum observations, the facts 





reported’ indicated conclusively the very great value of 
the bilge keels in the Repulse in reducing her arc of oscil- 
lation. This will appear from the following summary. 
The Resolution—without bilge keels—by orders from the 
Admiralty, had been purposely kept in very nearly the 
same condition of stability as the Repulse. Comparing 
the returns from these two ships, it appears that the 
Resolution on one occasion reached a maximum inclina- 
tion to the vertical of 23 deg.; whereas the Repulse never 
exceeded 11 deg. The mean anglesof oscillation were, of 
course, considerably below these maxima— probably about 
one-half. The Royal Sovereign and Empress of India 
were also in company. The condition of coal stowage in 
these two ships at the time gave them greater stiffness 
and a quicker period, which, under the conditions of 
weather and sea, caused rather heavier rolling than in 
the Resolution. In view of this experience, although the 
trial was limited and not representative of many condi- 
tions occurring at sea, it was decided to fit all the other 
ships of the class with bilge keels similar to those which 
had proved so effective in the Repulse. On the cruises 
of the Channel Squadron which have taken place since 
bilge keels were fitted there have been but few oppor- 
turities of obtaining proof of their practical value. So 
far as experience has gone, however, there is a consensus 
of opinion amongst officers in command that rolling has 
been greatly reduced by the bilge keels. On one or two 
occasions, when it has be possible to test their value in 
rough water, the results obtained have been remarkable. 

As an example of many communications which had 
reached him, he referred to one having special interest, 
permission having been given to do so by the writer, 
the late Captain Hall, of the Resolution. He wrote as 
follows from Vigo on January 13th, 1895 :—*‘ We had a 
rough passage here from Gibraltar, falling in with a strong 
gale ahead with a heavy sea; waves from 27ft. to 30ft. 
in height. The difference in the behaviour of this ship 
was marvellous. Had we been without bilge keels, we 
should have rolled considerably. As it was we hardly 
rolled at all. No fiddles were required on the table, and, 
except for the pitching when ‘down helm,’ one would 
not have known he was at sea, certainly not in a gale. 
The ship is now one of the steadiest in the service. 
The other battleships in the Squadron were equally 
steady.”’ At our last interview in March (only a few 
days before his lamented death) Captain Hall told me 
of another critical trial which he had made with the 
Resolution while at target practice. The ship was placed 
broadside on to waves having a height of about 25ft. 
from hollow to crest, and a period approximately syn- 
chronising with her own. The maximum angle of inclin- 
ation noted under these trying conditions was 6 deg. to 
8 deg. on either side of the vertical, and the whole of the 
guns on the main deck could be fought with perfect 
freedom. Captain Hall was of opinion from previous 
experience that the Resolution, without bilge keels, 
under similar circumstances, would have reached occa- 
sionally maximum inclinations to the vertical of 16 deg. 
to 18 deg. Further experience will, of course, be gained 
in the actual rervice of the vessels now that they have 
bilge keels. This will enable a more complete estimate 
to be formed of their behaviour when exposed to those 
conditions of a low and synchronising swell, which occa- 
sionally caused heavy rolling in the earlier periods of 
their service before bilge keels were fitted. All the facts 
in regard to that earlier experience were given in my 
paper of last year. It must be frankly admitted that 
the steadying effect of bilge keels as fitted on the Repulse 
and her sister ships has greatly exceeded that which we 
anticipated from previous experience and experiment. 

As he remarked last year, no one has more strenuously 
urged the utility of bilge keels than myself. The practical 
question which had to be decided, however, was whether 
the extent of that steadying effect in the Royal Sovereign 
class was likely to compensate for the inconvenience 
in docking necessarily resulting from the presence of bilge 
keels on such large ships. That question was set at rest 
by the relatively better behaviour of the Repulse in June, 
1894, and by the experience since gained in the Channel 
Squadron. The broad test of actual experience at sea is of 
course sufficient and conclusive for practical purposes. 

Rolling experiments made on the Revenge.—For 
scientific purposes, and for guidance in future mere 
much more exact information was required than could be 
obtained from observations of the behaviour of ships 
under actual conditions of service. There must neces- 
sarily be variations of stowage, stability, and other 
features influencing oscillation, evenin sister ships. Ships 
in company are not always simultaneously exposed to 
identical conditions at sea. Only long continued ex- 
perience, in fact, can suffice to determine the relative 
behaviour of different ships. In each series it was pro- 
posed, as far as practicable, with some of the equipment 
weights necessarily not on board, to roll the ship in her 
condition of maximum stability, and in a condition of 
stability approximating to the minimum stability likely 
to bereached on service. In other words, the stowage 
of coal and water was so varied as to give a metacentric 
height varying from 3}ft. to a little under 4ft. Trials 
were also made after the bilge keels were fitted, with the 
ship under way as well as with no headway. The 
oscillations of the ship were produced by training the 
heavy guns at a suitable rate from side to side, and by 
running men across the deck in the usual manner. The 
particulars of the trials which took place at Spithead in 
deep water with the ship drifting freely and also under 
way, are set out briefly in the statement in Table A on 
next page. 

Bilge keels were fitted to the ship between the second 
and third trials. The effect of their addition is allowed 
for in the mean draught and displacement figures in the 
table. They were 200ft. long, 3ft. deep throughout their 
length, tapering away at their ends, about 1170 square 
feet in collective area, with a mean radius from the 
C G of ship of about 41ft, for the third trial, and about 
40:ft. for the fourth trial—see Fig. 4. 

The results of these experiments are shown in Fig. 1 
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in the form of “ curves of declining angles,” correspond- 
ing to the curves which the late Mr. Froude published 
about twenty years ago for a number of representative 
ships of the Royal Navy, and which he then termed 
‘curves of extinction.”” Each of the curves shown in 
the diagrams for the Revenge without headway gives the 
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keels. Starting from an angle of inclination of 12 deg. to the 
vertical, it will be seen that in order to reduce the 
corresponding inclination to 6deg. the Revenge with- 
out bilge keels required to make eighteen to twenty 
swings and the Sultan about seventeen. It will be 
observed from Fig. 1 that there is a remarkable 
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mean results of four or more separate sets of observations. 
Abscissa values correspond to the number (n) of succes- 














TaBLE A. 
| First | Second | Third | Fourth 
Trial. Trial. | Trial. | Trial. 
| | | 
Date oftrial .. .. .. ..|Oct. 3, 94 Oct. 30, ‘oslSan. 15,95) Feb. 13, 95 
Mean draught of water .. . | 27ft. 6in. | 26ft. fin. | 26ft. Jin. |27ft.11}in. 
Displacement in tons .. ..| 14,300 | 13,370 | 13,370 14,620 
Metacentric height infeet ..| 3°78 3°25 | 3°29 3°86 
Mean period of single swing in} 
SS Saree Be 80 8-4 | 775 
Weight of coal and water on} | 
boardintons .. .. ..| 1,485 572 536 | 1,782 
Number of men for rolling | 
Sr! wc ke, es ay eed 320 0 350 | 370 


sive “swings,” say, from port to starboard, or vice versa; 
which may begin to count at any point in the base line. 
If the rolling be isochronous, as it practically was in the 
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SCALE OF ANCLE OF ROLL (8) FROM VERTICAL IN DECREES 
Fig. 2—DIAGRAM OF PERIODS OF ROLLING—DIFFERENT SHIPS 


similarity between the curve of declining angles of the 
Sultan and that for the Revenge without bilge keels. 
Starting from an angle of inclination of 6 deg. to the 
vertical, it required about forty-five to fifty swings in the 
Revenge without bilge keels to reduce the corresponding 


| angle of inclination to 2deg. Whereas, after bilge keels 


were fitted, an equal reduction in angle was obtained by 
only eight swings; indicating the enormous extinctive 
effect of the bilge keels. For the Sultan and Inconstant 
thirty-two and twenty swings respectively would be 
required to produce the same reduction. The comparison 
between the Revenge with and without bilge keels may 
be made in another way. Starting from an inclination of 
6 deg. from the vertical, after eighteen swings, the 
extremes of inclination reached would be 3} deg. without 
bilge keels and 1 deg. with them. 

Another striking illustration of the extinctive effect of 
bilge keels is to be found in the comparatively small 
oscillations impressed upon the Revenge after bilge 
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Revenge without bilge keels, if not with them, the abscissa 
may also be interpreted by a scale of time. Ordinate 
values represent the extreme inclinations (0) tothe vertical 
for each successive swing. On this diagram also have 
been shown the corresponding curves obtained by the 


Fig. 1—-DIAGRAM OF PERIODS OF EXTINCTION 


keels were fitted. The ship could be rolled up to an 
angle of inclination of 13 deg. to the vertical by moving 
her barbette guns from side to side in due relation to 
the oscillations of the ship, before bilge keels were 
fitted. After they were fitted it was found difficult to 









late Mr. Froude for H.M. ships Inconstant and Sultan. | exceed an inclination to the vertical of 6 deg. to 8 deg. 
The curves are so readily interpreted that it will suffice | even with 300 to 400 men running across her decks 
to make a brief statement indicating the relative losses of | and acting in conjunction with the movement of guns. 
swing sustained by the Revenge with and without bilge ' The variation in the “ periods of swing”’—from out to 












out—brought to light by these trials are instructive, 
Without bilge keels the rolling was practically 
isochronous at the large as well as the small angles, 
The period for a single swing was 7°6 seconds for the 
maximnm stiffness and 8 seconds for the minimum stiff. 
ness, for large as well as small arcs of oscillations. After 
bilge keels were added, within the range of experiments 
up to a swing of about 12 deg.—6 deg. on each side of 
the vertical—the period of a single swing decreased ag 
the angle of inclination became smaller. Put into 
a it was reduced by one-fifth of a second—about 
24 per cent.—in going from a mean inclination to the 
vertical of 5 deg. to one of 1 deg. Further, as between 
the second and third trials—when the conditions of the 
ship as regards stowage of weights, &c., were practically 
identical and when therefore the metacentric heights 
and radii of gyration of the ship and her lading were 
appreciably unchanged—there was an increase of about 
5 per cent. in the period due to the action of the bilge 
keels. An increase in period under these circumstances 
confirms results obtained in similar experiments made b 

the late Mr. Froude on a model of the Devastation and 
by MM. de Benazé and Bisbec on the Elorn. For the 
Devastation the increase in period varied from 7 to 12 
per cent.; according as the depth of bilge keels was in- 
creased from lft. 9in. to 6ft. In the case of the Elorn 
—from particulars published in Naval Science for 1875— 
there was an apparent increase of about 7 per cent. in 
the period; the real increase, after correction for the 
different metacentric heights on the two occasions—i.c., 
with and without bilge keels—was about 5} percent. The 
bilge keels in this case were about 30ft. long and 1ft. Sin. 
deep on a vessel 82ft. long, mean draught about 6$ft., 
and displacement 100 tons. The addition of bilge keels, 
even to as large and heavy a ship as the Revenge, does 
therefore sensibly lengthen the period of oscillation under 
otherwise exactly similar circumstances. This increase 
in period, of course, tends to increased steadiness under 
most conditions at sea. A feature of great interest in 
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Fig. 4—BILGE KEEL DIAGRAM3 


Fig. 1 is to be found in the increased extinctive effect of 
bilge keels when the ship had headway as compared with 
their effect when she had no headway. 

The experiments with headway with the Revenge in- 
cluded only one set at each of the two speeds tried ; the 
results under way are therefore probably not so definite 
as those for the ship without headway. Still they are 
very suggestive, and confirmatory of the conclusion from 
previous experience thatthe rate of extinction is sensibly 
increased by headway, the ship entering undisturbed 
water while oscillating, and the inertia of that undisturbed 
water having to be overcome. The results of experiments 
starting from 5deg. and at speeds of from 0 to 12 knots 
and with from 4 to 16 swings, are shown in a different 
form in Fig. 2, which contains “curves of extinction” 
obtained by differentiation from the corresponding curves 
of declining angles shown in Fig. 1. The results of these 
experiments have added greatly to our knowledge of the 
subject of bilge-keel resistance, but they must necessarily 
be supplemented by much fuller investigation and experi- 
ment before the subject can be considered to be ex- 
hausted. 

Influence of bilge keels on steering and speed.—Inde- 
pendently of their steadying effect, the addition of bilge 
keels to the vessels of the Royal Sovereign class has had 
a sensible influence in another direction. These large 
ships have always had a good repute for handiness and 
steadiness in steering. Their tactical diameter without 
bilge keels was found to be about five times the water-line 
length when both screws were going ahead, and about 
three and a-half times with one screw reversed. Reports 
from the ships state that since bilge keels have 
been added the tactical diameter has been reduced 
sensibly, and the steadiness in steering improved. As 
regards the influence of bilge keels on speed, the practical 
test of actual service proves that there is no sensible 
reduction in speed for power, or material increase in coal 
expenditure for a given speed, at a given draught, and 
with the bottom in similar condition. For a long period 
experiments of this kind have been suspended. The 
great principles of design as affecting the behaviour of 
ships at sea, which we owe chiefly to the late Mr. Froude, 
have been so thoroughly confirmed by experience and 
observation, that experimental investigations on rolling 
have fallen out of fashion to a great extent. The case 
which has been dealt with in this paper indicates the 
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irability of fresh experiments when precedent has to 
Tae from, and the renewal of inquiry into the 
problems of fluid resistance to rolling, by trials both with 
models and with actual ships. ; 
After a discussion on this paper an adjournment took 
place, and in the afternoon the paper by Vice-Admiral P.H. 
Colomb, of which we give an abstract, was read, entitled, 


Tue ELEMENTS OF Force IN A WARSHIP. 


This paper is a general review, from the author’s point 
of view, of the elements of force in a warship. The 
substance of it is, in fact, embodied in a set of voluminous 
tables, and the text is scarcely more than a commentary 
on them. The tables are in two forms, one set giving 
the total elements of force found in each ship, the other 
giving the proportionate value of each element in each 
ship to a standard of 1000 tons. The elements of force 
are :—Displacement, speed, coal supply, coal endurance, 
number of guns, calibre of guns, number of torpedo tubes, 
and armour. 

The tables show generally that displacement per class 
of ship is on the increase. Starting with mastless battle- 
ships in 1871—with the Devastation, of 9330 tons dis- 
placement—we have gone on increasing it, though not 
regularly, till we have reached the 14,900 tons of the 


Majestic. Beginning in 1886 with the Australia, of 5600 | 
tons displacement, as a first-class cruiser, we have gone | 


on increasing, but not regularly, till we have reached the 
Powerful and Terrible, of 14,200 tons. Starting in 1877 
with the Iris, of 3730 tons, as a second-class cruiser, we 
have gone on increasing displacement till we reach, in 
the Talbot, the 5600 tons which is the displacement of 
the first-class cruiser Australia. Starting in 1885 with 
the Archer, of 1770 tons, as a third-class cruiser, we have 
reached 2575 tons displacement in the Ringarooma. 
Starting with the Rattlesnake, as a first-class gunboat, in 
1886, with 550 tons, we have reached the Dryad, of 
1070 tons. 

The author states that he had always been under the 
impression that all elements of force naturally grew in a 
warship, not only proportionately to the increase of the 
displacement, but proportionately beyond it. It has 
greatly puzzled him to find that apparently it is all the 
other way. That all the elements of force decrease pro- 
portionately to the displacement. 


Coal. Guns. 
Name. Displace- Speed. Supply. Endur- No. Calibre. | 
ment. ance, eT 
Collingwood... 9500 ... 1°73 ... 126 ... 894 ... 3°5 13°93 
Rodney... ... 10,000 ... 1°62 ... 116 ... 825 ... 2°83 11°54 
Ramillies ...14,150 ... 1°28 ... 68 ... 363 ... 8°2 ... 18°08 | 
Majestic ...14,900 ... 1°17 ... 60. Ps BS: IS | 


Taking the four battleships as above, we see that, per | 
1000 tons displacement, we are generally losing in pro- 
portionate force as the ship grows larger. 

The law—if it is one—becomes more strikingly 
apparent when all classes of ships are brought into 
contrast, and the differences of displacement are great. 


Coal. Guns. 
Name. Displace- Speed. Supply. Endur- No. Calibce. 
ment. ance. 
Majestic 14,900... 1°17... 60... 3857... 2°9 ... 12°3 
Theseus 7,850 ... 2°66 ... 115 ... 1,860 ... 3°9 ... 15°3 
Mersey ... 4,060 ... 4°27 ... 224... 218 .... 42... 19°8 
Medea... ... 2,800... 6°78 ... 142 ... 2,864... 5°7 ... 20°0 
Salamander... 785 ... 27°21 ... 186 ... 3,401 ... 8°1 ... 22°6 
Grasshopper.. §25 ... 36°19 ... 152 .... 4,751 ... 18°3 ... 28°5 


In this table the only anomaly is the rise in the Mersey’s 
coal supply and the fall in that of the Salamander. | 
Otherwise, the rise in the proportionate elements of | 
force is coincident with the fall in displacement. The | 
author’s tables are, of course, not new, and occupy a | 
great deal of space. The paper is very discursive, and | 
does not bear compression. 
Speaking of the Japanese war, the author said | 
that in most of the re- | 
J marks made on the battle 


ee of Yalu, or of Hai-yun- 
tau, as it is now being 

a called, the assumption 

. has been made that the 

? superior speed of the 

Ny Japanese was a control- 

abe ling element in the vic- 

S tory. It has gone almost 


for nothing that it is 
: quite doubtful whether 
S) the Japanese fleet as a 
rIC:T whole was superior in 
speed to the Chinese fleet 
asa whole. But itis more singular to note that it is almost 
certain that the early tactical advantage of the Japanese 
demanded low speed for its full development. So long 
as both fleets were approaching one another the differ- 
ence of speed was merged in the combined speed ; and 
whether both fleets steamed 7 knots, or one fleet steamed 
6 knots and the other 8 knots, precisely the same tactical 
result remained. But the first tactical advantage—which 
told most heavily on the Chinese fleet—was when the 
Japanese lay across the flank of the Chinese, something 
in the way shown above. Here the whole broadside 
fire of the Japanese fleet was poured into the wing ships 
of the Chinese fleet. The latter could only reply by the 
broadside fire of one or two of their ships, that of the 
remainder being masked by their friends. Now, if this 
situation could have been indefinitely prolonged, the 
Japanese might have destroyed every ship in the Chinese 
fleet with very little injury to themselves. So far was 
superior speed from assisting the Japanese, that their 
highest advantage rested upon their lowest speed so as 
to hold the superior tactical position they had gained. 
Admiral Colomb thinks this kind of situation is a main 
feature in naval battles under steam, and he judges that 
often the lowest speed will win. 
As part of the discussion on this paper, which was 
opened by Lord Charles Beresford, a note by Sir William 
White, who is confined to his house by illness, was read, 








‘and the discussion was not favourable to the views of the 
author. ; 

In the evening a dinner was given at the Holborn 
Restaurant. Lord Brassey presided, and there were 
present the Earl of Ravensworth, Lord George Hamilton, 
M.P., Mr. Bryce, M.P., Admiral Sir John Hay; M. Jules 
Fleury, Vice-President of the Society of Civil Engineers 
of France ; Lord C. Beresford, Sir Robert Rawlinson, Sir 
E. Harland, M.P.; Lieutenant-Commander Cowles, 
United States’ Naval Attaché; Mr. John Myles, Mr. 
Fenwick Fenwick, Mr. F. Elgar; Prince Ouchtomsky, 
Imperial Russian Naval Attaché; Mr. J. I. Thornycroft ; 
Captain K. Yenda, Imperial Japanese Naval Attaché ; 
Rear-Admiral C. C. P. FitzGerald, Mr. B. Martell, Mr. 
T. H. Ismay, Professor J. H. Biles, Mr. A. F. Yarrow, 
Mr. John Scott, Mr. F. H. Pearson ; Chevalier de Jedina, 


= Sankey, R.E., Mr. W. Bone, Mr. A. J. Durston, 
and Mr. George Holmes, secretary. 


this evening, in accordance with the programme pub- 
lished in our last impression. 











INTERNATIONAL BUILDING 
EXHIBITION. 


From an exhibitor’s point of view, this exhibition, which 
was opened at the Agricultural Hall, on March 25th, and 
closed on the 4th inst., has been a great success. 
interesting to technical men, there is nothing in a display of 
building materials and appliances, to attract the general 


TRADES 


takes no special interest in the’objects he exhibits, and who 
is only attracted to the exhibition by curiosity, or by the 
music, is to him merely a detrimental. 
more particularly wished to see at the Building Exhibi- 


Austro-Hungarian Naval Attaché; Mr. F. K. Barnes, | by Messrs. J. Sagar and Co., of Halifax. This firm showed 





such as jam pots, electric battery jars, and clay pigeons. 
They are now constructing plant for making bowls up to 36in. 
diameter. It is estimated that a potter, working in the 
ordinary manner with the lathe, can turn out one flower-pot 
per minute from wet clay; that these pots have to be dried 
for several weeks before they arein a fit condition to be taken 
to the kiln, and that the air bubbles contained in the clay 
cause & loss of 25 to 30 per cent. in backing. The machine 
can produce sixteen pots a minute, ready to go straight to 
the kiln, and free from air bubbles, so that there can be no 
breakages from that cause. Besides this, the machine-made 


| pots are truer in shape, and therefore pack better, and the 


The Institution met yesterday and to-day, and will | 


The visitors they | 


| tion were architects and builders, and these have been | 


| present in large numbers. As mentioned last week, bricks 


| and tiles, and the machinery for making them, are the lead- | 
| ing feature; but glass roofing, improved sash windows, swing | 


door, and other hinges, fibrous plaster and similar composi- 
tions, are each shown at several stands. 

In machinery, one of the most interesting exhibits, and 
probably the greatest novelty, was the flower-pot making 


great pressure in the heated mould makes the clay more 
compact and stronger. They also stand more steadily, for 
they can always have a rim at the lower end, of any desired 
depth ; whilst ordinary pots are flat, and sometimes even 
slightly rounded at the bottom. 

The largest exhibit of wood-working machinery was that made. 


circular saws and band saws, heayy and light, mortising and 


| boring machines, planing, moulding, and shaping machines. 


The illustration below represents a vertical spindle moulding 


| and shaping machine, with roller feed, which they have just 


| brought out, and which was exhibited for the first time. 


In this, the pressure roller is fitted into a frame, which 
can be made to travel backwards and forwards by a handle; 


| so that it may take a suitable position according to that of 
| the fence, and to the thickness of the wood which is being 
| worked. Itis held up to its place by astrong spiral spring, 


which allows about half an inch play. The surface of the 


| roller is slightly curved, and in order to insure its remaining 
However | ‘4 


aft which carries it has an unusually long 


vertical, the s 
It is driven with a separate belt, and 


bearing—6in. 


| with a worm and pinion. When it is desired to use the 


public ; so that the attendance has not been verygreat. But | 
to an exhibitor, this is not a cause for regret ; a visitor who | 


machine for circular work, the roller and its shaft are easily 
lifted out, and the machine is then identical with one which 
Messrs. Sagar have been making for some time. 

The “ Expert” chain mortising machine, which was exhibited 
by Mr. M. H. Spear, has already been described in THz Enct- 
NEER. It will be remembered that the mortice is cut by 
means of a chain having cutters on every alternate link, and 
travelling at a high velocity. A modification of this was the 
tenoning machine, in which two parallel chains cut the two 
sides of a tenon to fit a mortice made by the other machine. 
A still further development is the double mortising and 
double tenoning machine, cutting two parallel mortices or 
tenons at once, so as to obtain a greater glueing surface. 
The makers have just introduced an ingenious feed arrange- 

ment, which would be 
applicable to other tools, 








SAGAR'S VERTICAL SPINDLE 


machine, the invention of Mr. J. West, of Albion-street, Leeds. 
Though primariiy intended for producing flower-pots, the 
machine can also be used for saucers, basins, and, in fact, for 
any article that can be moulded by being pressed between a 
die and a mould. If required, it can equally well be used 
for bricks, or for tiles of any shape. The whole process can 
be performed with one machine, and Messrs. West exhibit a 
small one which is capable of turning outcomplete flower-pots; 
but it is more economical for quick work to use three. In the 


first, the clay from the pug mill is fed into a hopper; it | 


is in a dry and granular form, but is comparatively soft. 
From the hopper it is fed into a mould, where it is 
pressed into slightly conical discs, which are then thrown 
out by an ejector. For making tiles, &c., this is the 
machine that is used. For pots or cups, these discs 


are fed, either by hand or automatically, into the mould of | 
the second machine, where a plunger descends and presses | 


them into shape. Both plunger and mould are steam heated ; 
and the former continues to revolve slowly all the time. 
This grinding movement helps to expel the air, and to render 
the pot smooth and compact. The plunger is carried ina 
sleeve, which is simply suspended by hook bolts from the 





IRREGULAR MOULDING MACHINE WITH ROLLER FEED: 


such as drills, and which 
greatly increases the 
| output of the machine. 
i It is driven by a band 
i and a worm wheel, and 
{ when the workman 
places his foot on a lever 
he starts it, but can 
only make it travel at 
the regular speed. Di- 
rectly he removes his 
foot the table drops to 
its original position, in- 
stead of having to be 
wound back. Another 
exhibit at the same 
stand was Bradshaw’s 
profile tool steel. In 
this the steel, instead 
of being round, square, 
or octagon, is made of 
a special profile, star- 
shaped or fluted being 
the most usual. The 
star-shaped is intended 
principally for hand 
tools, such as chisels, 
ordinary and pin drills, 
&c. For the chisels it 
is used straight, for 
drills sometimes straight 
and sometimes twisted. 
A chisel can be produ- 
ced from this steel by 
grinding without any 
smith work being re- 
quired. The chisels are 
lighter, and the exhi- 
bitors say they tire the hand less than those made of 
octagonal steel. They exhibited a twist drill 1fin. diameter, 
made of star section steel, and say that it was used for ten 
hours at the Maxim-Nordenfelt gun factory without requiring 
any grinding. They also showed the drill at work on hard 
silica brick, which it seems to penetrate as easily as it would 
chalk. The fluted and other sections are mostly intended 
for machine tools. A third exhibit at the same stand was 
Mason’s unwearable stair treads. These treads, which are a 
combination of steel and lead, have been used on every step of 
the Tower Bridge, and were described in our account of that 
work, Thesystem is used also forstreet gulley and other covers. 

Another patent tread was that exhibited by the Andrews- 
Hawksley Company. It is an improvement on the well- 
known Hawksley tread, consisting of wooden blocks in a 
cast iron frame, as used on the Metropolitan and District 
Railways. The new tread is reversible, and consists of rows 
of small blocks of pitch pine, between flat steel strips. These 
strips are perforated at intervals, and steel pins sre 
run through them and riveted over at the ends, thus 
forming a frame which holds the blocks together. The 


| tread so formed is lighter and cheaper than the older form, 


solid part of the machine, from which it is kept up to its | 
| front to back, and then upside down, it will wear four times 


work by springs. At the end of thestroke, these springs take 
up the pressure ; and if there is any air or superfluous clay 
inside the pot, it passes through an air space round the top 
of the plunger. 
spindle of the ejector after each stroke, so as to finish off the 
lower end, and then, by a pneumatic arrangement, the 
pot is at first brought up with a jerk, and afterwards 
more slowly, so that there may be no risk of its being 
thrown out or injured. When one machine does the two 
operations, the clay is fed into a hopper, underneath which a 
revolving cylinder takes a charge of clay, which falls down a 
shoot into the mould. The third, or trimming machine, 
takes off the rough edge of the rim, and at the same time 
bores the hole at the bottom and stamps a name on the pot. 
The exhibitors showed pots made with this machine, both plain 


A tappet underneath the machine turns the | 


in which a cast iron frame was used ; and as it can be turned 


as long. 

A patent stair tread was also shown by Mr. W. Gcoding, 
Holloway. It consists of blocks of india-rubber in a metal 
frame, which is held down by two or three screws. As it can 


| be easily lifted, the blocks, if worn in the centre, can be taken 


and glazed, also cups, saucers, and miscellaneous objects, | closing the cocks of the cross tubes, to a lesser heat if pre- 


out and put to the sides, where the wear is less. The blocks 
project above the frame, and give a good foothold. This form 
of tread is especially useful on board ship. 

A very simple form of feed-water heater was shown: by Mr. 
J. G. Williams, of Birmingham. The exhaust steam is con- 
ducted along a pipe which runs parallel to the feed pipe of the 
boiler, with which it communicates by a set of four cross tubes 
fitted with stop cocks. The inventor says that by using it he 
can heat the feed-water up to 200 deg. Fah., or, by partially 
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ferred, and that no obstruction or back-pressure is caused to 
the engine. 
The rustless iron is not quite new in England, but it is 
only this year that works have been started to produce it in 
London. Itis made by the Bower-Barfi process, in which 
the metal—cast or wrought iron—is first heated by a gas 
fiame in a specially constructed furnace till almost at a white 
heat. The furnace is then hermetically closed, and super- 
heated steam turned on for five or six hours. The London 
Rustless Iron Company exhibited drain pipes, gutters, pans, 
and other objects treated by this process, which gives them a 
smooth, grey appearance. The treatment renders them not 
merely rustproof, but non-magnetic, which the company con- 
sider a very great advantage with waterpipes; for they say that 
since electricians have taken to connecting their wires to the 
nearest main, as aconvenientmethod of making earth contact, 
the pipes thus used often become spongy and full of holes, 
The Leeds Steel Works showed joists up to l6in. by 6in., 
channel bars up to 15in. by 4in., angle, flat, and round bars, 
re and various sections of 

tramrails and fish-plates. 
They also exhibited plate 
and lattice girders, in 
which the flanges are 
made with a specially 
rolled bar, the patent of 
Messrs. Vaughan, Rich- 
ards, and Scott. This 
bar, which is rolled up to 100ft. lengths, may be described as 
a T bar with two webs, about jin. apart. For light built 
girders this takes the place of flange plate and angle irons, so 
that no rivets are required, except those which secure the 
special bars to the plate or lattice bars which form the web. 
Messrs. Joseph Kaye and Sons, of High Holborn, stated in 
the catalogue that they exhibited “ locks, bolts, latches, and 
handles for every kind of door, desk, drawer, cupboard ” ; 
and probably a more varied collection has never been got 
together at any exhibition. Though each one is well 
adapted to its special purpose, it would take many 
columns to describe them all. Engineers will take most 
interest in the automatic safety wedge railway lock illustrated 
below. The handle on the outside is of the usual description, 
and turns the toothed pinion E, which works a rack on the 
lower part of the wedge A, and draws it back, compressing 
two long coil springs F. As soon as A has gone back far 
enough to allow the door to open, the prop D, which is forced 


























KAYE’S LOCK OPEN 


out by the lower spring, holds it back, The handle is thus 
locked in the open position, and cannot be turned till the 
door has been shut. When the door is closed the wedge first 


goes against the striking plate, which pushes it still further 
back. The effect of this, as may be seen from the drawing, 
is that the notch in A is pushed clear of D. Immediately 
afterwards the piston B encounters the striking plate, which 
drives it back, and causes it to push the prop D out of the 
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KAYE’S LOCK CLOSED 


way of the wedge, which is at once driven forward by the 
springs F. The door is thus closed without effort, and is 
wedged fast. On the inside, the handle is made to open with 
@ slide, like a bolt, the pusher of which is let in, so that 
it cannot be opened accidentally. If, however, it should be 
pushed back bya child, the door will even then not fly open; 
as, if the handle be not held till the wedge is clear of the 
striking-plate, the latter will fall back into a safety catch. 
In the door exhibited the handle has been turned over four 
million times, as shown by a counter, and Mr. Kaye says it 
has never needed any repairs. A similar arrangement of 
locks has been made for brougham doors, and has been 
adopted by Lord Suffield for the Prince of Wales’s broughams. 
Emergency doors for theatres, locked with a key on the 
outside, but opening immediately from the inside when 
= are amongst those shown; and “ push-and-pull ” 

oor handles, as made for the West Ham Board Schools, the 
Fire Brigade statiqns, and the Peabody’s dwellings, where 
they have been in use for twelve or thirteen years. 

The Self-Locking Tile Co. showed a tile, new both in 
form and material. Itis called the “‘Self-lock Roofing Tile.” 
It is square or lozenge shaped, and is placed on the roof with 
one of the points downwards. The two upper edges have a 
fillet, slightly undercut, on the outer side, whilst the lower 
ones have the same on the inner side. They have also a nose 
at the upper extremity, by which they are fixed to the purlin. 
They are made of Portland cement mixed with sand, so that 
they are practically thin concrete blocks, and require no 
artificial ing. The machine for producing them has 
a metal bed, in the centre of which is an orifice the size 
of the tile. A steel plate, the size and shape of the under 
side of the tile, is sunk in this orifice, from which it can 
be raised b ing a lever. The colouring material is 


is then filledin, hammered down with a mallet, and smoothed 
over level with the top of the table. The colour is then dusted 
on to the upper surface, and becomes united to the con- 
crete. Finally, the apparatus for forming the top is drawn 
forward, and concrete rammed into two grooves, which are 
just over the upper fillets. One lever forms the undercut, 
another one draws a knife forward and cuts the fillets level. 
The apparatus is then lifted and run back, the foot-lever de- 
pressed, and the complete tile raised, still resting on the 
steel plate. Itis put in a rack for three days to dry, after 
which it is removed from the plate, and is ready to be 
stacked or used, though it is better to keep it a little longer 
before using it if possible. These tiles are made in three 
colours, red, blue, and cement colour; but other shades can 
also be made if desired. They have been used for some 
years in Germany; indeed the same form of tile, in en- 


The cement tiles are about half an inch thick; they are 
lighter than if made of clay and burnt, and yet are stronger 
and more lasting. 

A good form of clay tile is that made by Messrs. H. J. and 
C. Major, of Bridgewater. They are fixed without nails or 
mortar, and some which were put together at the Exhi- 
bition have been tested with a hose and water at 25 lb. 
pressure. This sample could be walked on without being dis- 
turbed, and yet any individual tile could be taken out without 
removing any of the others. 

A scientifically designed chimney-pot was shown by the 
Patent Chimney-pot Company, of Gray’s-inn-road. It has 
eight trumpet-shaped orifices at the base which gradually 
diminish in size as they ascend, and terminate inside just 
below the top of the chimney. The induced draught caused 
by the air that goes up these tubes prevents any downdraught 
in the chimney, and keeps it from smoking. They are made 
of fire-clay, but smaller ones are also made in metal for 
special purposes, light lead-coated steel being used for air 
flues, and cast iron for carrying off fumes or smoke. 

Another good collection of fastenings was shown by the 
Paragon Bolt Syndicate. They have just brought out the 
double flush bolt for stable work. This is a variation of their 
ordinary flush bolt, but opens from both sides, having two 




















DOUBLE PULL-OPEN CATCH 


locking plates. The illustration shows the “ Pulopn’”’ catch, 
only just introduced, and not of the usual Paragon type. It 
is intended for double cupboard doors, upon which it can be 
fixed at any height; the closing of the second door effectively 
secures the first, yet a pull will open both. 








WILKINSON’S VALVOMETER. 


THE neatly-designed form of Wilkinson’s Valvometer, which 
we illustrate by the annexed engraving, is now being made by 
Messrs. Nalder Bros. and Co., and will add a useful 
time-saving instrument to the drawing office in which valves 
and valve gear have to be designed. We gave a general de- 
scription of the earlier form of the instrument in our impres- 
sion of the 13th July last, and itis uneccessary to do more now 
than to say more than that the instrument provides the 
means of setting out and trying the action of valves operated 


by excentrics in any position and of any stroke with reference | 
to the piston stroke and positions, and without trouble to | 
make such changes in proportion of parts and positions of 
excentrics as may be needed. 








THE YORKSHIRE COLLEGE ENGINEERING SociETY.—At a recent 
meeting of the Yorkshire College Engineering Society three papers 
were read by students of the College upon their experimental 
work in the laboratories, Mr. J.C. 8, Lawson, who had carried out 
some experiments upon the testing of indicator springs, embodied 
his results in a short contribution. Dealing chiefly with the 
Crosby springs, he found that the errors in deflection were very 
small, even though the springs had been in constant use for seven 
years. Mr. William Middleton afterwards read a paper upon his 
experiments with the Pelton wheel. He stated that the efficiency 
of the motor was 77 per cent, with an equivalent head of water of 
37ft.; with an equivalent head of 52ft,, the efficiency has been 
raised to 83 per cent. The lecturer gave the cost of running 
the Pelton wheel from the London Hydraulic Supply Com- 
pany’s mains at about 24d. per indicated horse-power per hour, 
which compares favourably with other small motors, considering 
the saving in wages, the interest on capital, and the convenience 
of stopping and starting without waste offuel. Mr. H. O. Eurich, 


Stud. Inst, C.E., then read a supplementary paper upon the fric- 
tion of ~s a He had found that the factor K, in the 
formula K = a (Andergon’s formula), varied very considerably. 


with slight alterations in conditions, pointing to the conclusion 
thatin most cases itis futile to attempt to work in practice with any 





y press 
fitst applied to the plate, and the mixture of cement and sand 


amelled iron, has been made in that country for many years. | 








great accuracy unless the conditions can be absolutely relied upon. 


—— 





LETTERS TO THE EDITOR. 
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| UNARMOURED ENDS IN BATTLESHIPS, 
| Srr,—In your issue of the 22nd ult. you announce the Admiralty 
| have at last recognised the danger of unarmoured ends, by sheath- 
| ing with wood the ends of H.M.S, Majestic, as ‘a protection 
gainst small projectiles.” Can you say how the wood is to afford 
the protection? Is it going to keep out a six or twelve-pounder 
shell? I take it as giving effect to a suggestion made some years 
ago to have wood at the water-line, to enable patches of wood to be 
nailed on externally over shot holes, 

Considering the fine lines of modern battleships, it is unnecessary 
to discuss the necessity for a complete belt, proof against the main 
or perhaps secondary armament of hostile ships; but, has not an 
error been made in the design of the Royal Sovereign and Majestic 
classes by not providing vertical armour at the ends capable of 
keeping out all small quick-fire projectiles up to, say, 6in. shells ’ 
The 4in. unbacked nickel armour of the Royal Sovereign, which 
gave good results, would seem better suited than wood for this 
purpose ; and considering the gain of strength it would give the 
ram, would the ship lose in strength if the barbette armour was 
reduced in thickness to partly provide for the additional thin 
armour ? THIN ARMOUR, 

April 2ad, 





| 





} AUTOMATIC SIGNALLING. 


Str,—I have read with interest the article in your issue of 
March Ist, but — . — ily — ordinary block 
signalling with special fog signalling. If, as appears from the 

| Famer: of the Northallerton accident in your a of January 
18th, the signals were properly set and the block was broken by the 
| train, then there is noreason to consider automatic block signalling in 
connection with that accident, and it only remains to consider the 
automatic fog signalling. Any addition to an engine in the way of 
| contact brushes or contact bars, whistles, &c., should be out of the 
question ; but it may be pointed out that, in a busy four-track 
tunnel, and deep cut, with overhead struts—where the steam, 
smoke, and occasional fog obscure the signals—gong attachments 
are fitted to the —— posts. The contact is perfectly simple, A 
hinged bar parallel with the rail is operated without injury by the 
| wheels, or the deflection of the rail under load depresses the short 
| end of a lever, whose longer end operates the electrical apparatus, 

Both these arrangements are in every-day use. You say that elec- 

tricity has the reputation of being wholly untrustworthy; but 

| while this may be the case in Eogland, it certainly is not so here, 
for the numerous applications of electric power to lighting, power, 
railways, signals, i. in this country, have proved that it is as 
reliable as the steam engine, or the mysterious connection between 
the human eye, brain, and muscle, 

In regard to automatic block signalling, your article certainly 
gives an erroneous impression as to American practice, owing to 
the incompleteness of the statements-made. It is doubtful 
whether more than one or two isolated signals of the automatic- 
clockwork pattern are in service, but you were perhaps thinking 
of the Black system on the elevated railways, which is a purely 
mechanical system, by which when the train has one signal 
it sets that signal at danger by means of pivoted bars against the 
rail—somewhat after the manner of a detector bar—and then 
lowers the next signal in the rear in a similar way. Your state- 
ment that the automatic device must be absolutely and invariably 
infallible, and that a failure resulting in loss of life would be 
enough to sweep the inventions off the face of the earth, is un- 
sustainable, for it would apply sree to manual and controlled 
manual systems, and though fatal accidents have occurred through 
the failure of these systems and their operators—which latter may 
be compared with the operating batteries of an automatic electric 
system—the result has been to lead to the further perfecting of these 
systems, and not to their being swept away. This is necessarily 
80, since man is not infallible, and cannot make machinery that is 
infallible. 

It is correct that in the United States ‘‘ electricity in combina- 
tion with air pressure is largely used for working the signals at large 
junctions,” but this of course is not automatic, the signalmen 
merely operating air valve handles instead of levers, and you 
should have added that the electro-pneumatic automatic block 
system is also used for ordinary block working. This system has 
been in use for some years on a busy four-track section of ,the 
Central Railway of New Jersey, and is in use also on the busy 
four-track line of the Pennsylvania Railroad from New York to 
Philadelphia, 92 miles. The simple electric automatic system, 
however, without the addition of the Pp d air apparatus for 
operating the signals, is extensively used both for protecting 
dangerous sections, tunnels, &c., and for regular block working. 
The fact that some of these systems employ discs 
instead of arms is « matter of detail, which—though 

certainly objectionable—does not affect the fact of 
the signals being automatic, 

Take, for instance, the Hall system on thirty-four 
miles—thirty-two miles double track—of the Dela- 
ware, Lackawanna and Western Railroad, where a 
very heavy suburban traffic is worked, The length 
of 'iledk ave half a mile, but is shorter near 
the terminus. ere are 116 home signals and ten 
distant signals, protecting about 150 switches, two 
drawbridges, and four junctions, Distant signals 
are eliminated on most of the blocks by overlapping 
the connections, so that a train passing one signal 
—Y—sets it at danger and clears the signal ahead 
—Z—the normal position being ‘‘ danger,” but does 
not clear the signal in the rear—X—until the train 
is 1500ft. beyond—Y. If a switch is opened the 
signal of the section will remain at ‘‘ danger,” but 
train is on the section the switch cannot be 

alsareinterlocked 
interlocking plant 





ifa 
opened. Atthe junctions these i 
with the manually-operated 


and signals, The same system with a heavier traffic—340 regular 
train movements, and 740 movements daily includin ee 
road, has 


light engines, &c.—on the Philadelphia and Reading I 
a distant and a home signal on each post as X—the former governing 
section—X Y—and the latter section—Y Z. During the busy 
honrs trains run at one minute intervals. These are but two of 
several instances, including sixteen miles on the Illinois Central 
Railroad, and while I prefer the controlled manual system, the fact 
remains that the automatic system is in extensive use under 
severe conditions of traffic, and is found satisfactory and trust- 
worthy. Perhaps labour conditions and wages have something to 
do with it, but there is the fact, and it certainly seems that the 
article in your paper must have been written without a due under- 
standing of the subject treated. i oa 
Harking back to the Northallerton accident, the article in your 
issue of p Aowenl 18th seems to indicate the following :—(1) That 
fog men should have been out, (2) That there should be a cord 
connection with gongs in the cabs of the pilot and train engines 
cf a ‘double-header” train. (3) That the continuous brakes 
should be coupled up to the pilot engine. (4) That the best quick- 
acting brake should be applied to brake every wheel of a heavy 
express train. And (5) that public investigation should be made 
by men of practical railway = en apaigge connected with the 
road—rather than by merely military men, who know nothing of 
railway service. As to the men, my own opinion is that blunders 
—through carelessness, or through the occasional slip of the most 
careful and methodical of men—are much more numerous than 
‘ crimes,” t a 
You assume that the driver of the pilot engine would have 
reasoned that, as the line was straight he would see the tail- 
lights of anything in front; but that would hardly be safe or 
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Pa ing in such foggy weather and with so fast a 
a ag ected —y E, RusseLt TratMAy, C.E, 
New York City, U.S.A., March 11th, 





STEAM ENGINE ECONOMY, 


gir,—The letter of Mr. Cross in THE ENGINEER of March 8th 

minds me of an ent—based upon the ‘305 which he gives 
ps the specific heat o steam—which obtained some currency thirty- 
jee years ago, and went to show that under thermodynamic law 
there could no gain in — high steam and expansion in 
comparison with low steam at full stroke. : 

The figures ran way: Take a pound weight of steam at 
151b, total pressure, it will fill a cylinder of 27°83 cubic feet 
capacity, and the total work done -is 27°8 x 144 x 15 = 60,048 
foot-pounds. Call back pressure 2 lbs. per square inch, and 
97°8 x 144 x 2=8006 and 60,048—8006= 52,042 foot-pounds effective 
work done. Nowagood marine boiler will evaporate under an 
atmospheric pressure 12 lb, water per pound of coal, 
52,042 x 12= 624,504 iene work done by 1 1b, coal, 

Take now steam at 150 Ib. pressure, a pound weight of it 
will fill 3 cubic feet, and 3 x 144 x 150 = 64,800 foot-pounds 
done during admission. The temperature is 358°43 degrees, and 
expanding to 15 1b, the loss of temperature will be 358°43— 
213°03 = 145°4 degrees, and 145°4 x °305 = 44,347 heat units 
expended, and 44,347 x 789 = 34,990 foot-pounds, and 64,800 
+. 34,990 = 99,790. Take out the work represented by the back 
pressure 28 before, 8006, and we have 91,784 foot-pounds. Now at 
150 lb. pressure a marine boiler will only evaporate 91b. water = 
Ib. of coal, and 91,784 x 9 = 826,056 foot-pounds, which is but 
33 per centum greater than the 624,504 foot-pounds under the low- 
pressure system, and this gain would readily be used up by the 

ter strength and weight to be carried. In humble imitation 
of Richard III., I will ‘* Off with his head, so much for argument!” 
by remarking that high pressure expansive engines are doing three 
times the work with a pound of coal that was done in the old low- 
pressure times, say forty yearsago. —_ : 

I think Mr, Donkin, in ascribing to Hirn the origin of the theory 
of cylinder condensation and evaporation, does injustice to his 
countrymen. I have by me the “‘ Historical Statement of the 
Engines in Cornwall,” printed in 1839, obtained from Mr. Lean, 
the present reporter, in which that matter is very fully set forth. 

WiiwiamM H, Harrison, 


and 


Braintree, Massachusetts, U.S.A. 
March 20th, 





OIL ENGINES AND THE CAMBRIDGE TRIALS. 


Sin, —The engineering public interested in the Royal Agricultural 
Society Oil Engine Competition at Cambridge last year have now 
had before them the report upon the trials issued by the Society, 
and have had sufficient time to have completely digested it. They 
can, at the same time, “4 it with the report published by THE 
EncINzER. It is much to be regretted that the Society saw fit to 
attempt to exclude the engineering Press, and all engineers must 
have sympathised with your remarks upon this blunder ; it is to be 
hoped that they will not repeat the error. 

Tt will be manifest to an —_ upon the subject of oil engines 
that the report issued by the iety is indefinite, and evidently 
based more on theoretical knowledge than on practical experience. 
The whole report, in fact, impresses me with the idea that 
the writer was but newly-informed upon this subject. Whether 
this impression be correct or not, it would conduce much more to 
that thorough confidence of engineers and titors in peti 
tions of such importance, if the acting judges selected were 
experienced men admittedly versed in the subject of the trials. 

ndon, March 31st. INTERNAL COMBUSTION ENGINE, 








GAS ENGINES U, STEAM ENGINES, 

MONSIEUR,—Je vous demande la permission, tant en mon nom 
qu’en celui de MM. Matter et Cie., mes constructeurs, de rectifier 
une Jégére erreur qui s’est gliss¢e dans la comparaison qu’a faite 
Mr. Bollinckx entre les machines & vapeur et A gaz. 

Cette lettre de Mr. Bollinckx ayant paru dans le dernier numéro 
de "ENGINEER, je vous serai reconnaissant de faire paraitre cette 
petite rectification dans votre prochain numéro. 

Des essais prolongés et répétés ont démontré que le moteur de 
300 chevaux auquel l’auteur fait allusion, consomme en marche 
industrielle et en plaine charge moins de 100 kilos. de charbon 4 
Yheure, On arrive donc pour les 300 journées de 24 heures 
admises dans le calcul, ’ une consommation de 720 tonnes de char- 
bon qui, estimées 4 20 fr. an maximum la tonne rendue Bruxelles, 
correspond une dépense annuelle de 14,400 fr. au lieu de 49,000 fr. 
prévus par Mr, Bollinckx. 

J’ai tenu & donner cette indication & un ingénieur qui ne saurait 
étre de parti pris contre des installations qui ont déji fait letrs 
preuves depuis de nombreuses anné2s et n’en sont plus A leur 
période d’essais. 

Veuillez agréer, Monsieur le Directeur, l’assurance de ma con- 
sidération la plus distinguée, 

Ep. DELAMARE-DEBOUTTEVILLE. 

51, Rue d’Elbeuf, Rouen, Mars 28, 





Sirn,—Gas engines of large size have so recently developed that 

Mr, Bollinckx might readily understand makers endeavouring to 
improve their conditions. Gas engine constructors have a vast 
field for exploration yet undeveloped and do not stand yet upon 
the pinnacle of perfection, incapable of improvement. 
; en using first-class fuel, gas generators do not give trouble, 
if a spare generator enables them to be cleaned out with regu- 
larity and even without the use of s spare generator, good results 
are d if r ble attention is given. It cannot be denied 
that gas producers of the ordinary type do give trouble, when low 
grade coke or anthracite is used, and the working cften becomes 
a matter of serious difficulty. 

The clinker forms so rapidly that it is almost impossible to 
remove it from the walls of the generator, and the task of dealing 
with it effectually is so laborious that very few men can be relied 
upon to perform it properly. The principal difficulty is the 
removal of the clinker which adheres to the lower interior of the 
brick lining. This can be only partially and with difficulty 
detached and removed tbrough the ash pit door. 

_In a generator of the ordinary type in use at the Britannia 
Engineering Works, Kilmarnock, it was found desirable to use 
coke from the neighbouring gasworks. The attempt to do so was 
at first an absolute failure. The generator fouled so rapidly that 
before the close of the second day’s working the engine had to be 
ered and the fire drawn, the interior was found choked up with 
clinker, 
E An apparatus was then added without in any way altering the 
interior of the generator, by means of which the attendant can 
now detach all clinker from the lower interior of the brickwork in 
a most gen manner, and this is done whilst the generator is 
at work producing gas. The coke referred to contains 20 per 
cent, ash, and from 10 to 20 per cent. moisture, and after the 
alteration the generator was worked with the gear for nine weeks 
with the coke described, and the fire was not drawn during the 
whole time, 

The generator gas was of poor but uniform quality and was 
used in an engine driving the works machinery. The fuel is of 
an exceptionally poor quality, and the case quoted proves that very 
poor fuel can be employed with proper appliances, 

Two generators using Scotch anthracite have been working a 
considerable time fitted with the same apparatus. For four 
months the fires have not been drawn, and the engines are working 
pa ay to twenty hours per day. The gas is of good and reliable 


Ys 
Steam engines are the result of gradual evolution, but the 








details of large gas engines may be almost said to be in the first 
stage of progress, and as far as the valves are concerned, they are 
in nearly every case an enlargement of those used upon smaller 
engines. The wear and tear of these valves has yet to be tested 
with greater heat and larger sizes of engines, and the details will 
doubtless rise to the occasion. i 

It may interest your readers to know that two modified Corliss 
valves constructed here have been at work for more than twelve 
months, on the exhaust of a gas engine having a 2lin. cylinder. 
The explosions are continuous, none being cut out in this cylinder, 
and the engine works fifty-four hours per week. The temperature 
of the burnt products passing once a second through each of these 
valves is about 1200 deg. Fah., and the valves and faces are polished 
like mirrors, and are in perfect condition, no repairs having been 
— u yf the —— time. 

should be gratifying to gas engine and steam engine makers 
alike that a direct way valve dealing successfully with such high 
temperatures is an accomplished fact, as this removes one of the 
difficulties of dealing with higher pressures, 

One of the principal difficulties experienced by builders of large 
gas engines is that of obtaining a sufficient number of trained 
attendants, who can intelligently deal with the technicalities of the 

engine when using producer gas. This trouble will ultimately 

isappear, and gas engines and plant will more effectually assert 

their pre-eminence over steam engines and boilers in the matter of 
economy. J. W. HaRTLey, 

Britannia Engineering Works, 

Kilmarnock, April 3rd. 





SOUTHALL’S GAS ENGINES, 

Sir,—I see in your issue of this week a notice of the above. 
Allow me to say that neither is the cycle of operations of the 
ergine mentioned or its mechanical construction new. Both are 
old—in fact,very old. Twelve years ago and more I made a good 
few engines from half up to two-horse power on the same cycle, 
and with the same kind and number of valves, the only difference 
being that the exhaust valve was placed on the side of the cylinder 
inetead of on the top, and was kept closed by aspring. Some of 
the engines are-at work to this day, but they are frightful ‘‘ gas- 
eaters,” and were discarded on that account by yours truly, 


HuGH CAMPBELL, 
Gas Engine Works, Halifax. 
April 1st, 

{Messrs. Hardy and Padmore, the makers of the Southall engine, 
may say that the apparently trifling differences mentioned by 
Mr, Campbell constitute a very substantial difference in practice. 
Perhaps they will let us hear from them.—Eb. E.] 








THE STEAM ENGINES (PERSONS IN CHARGE) 
BILL. 


Tue following is the text of this Bill, but it must be 
borne in mind that it is now proposed to strike out those 
portions which refer to agricultural engines, railways, and 
steamships :— 


(1) This Act may be cited for all purposes as the Engines and 
Boilers Act, 1895. shied 

(2) This Act shall extend to the whole of the United Kingdom, 
but shall not apply to any boiler used exclusively for domestic 
om or to any steam engine or boiler used in the service of 

er ot. or to any steam engine or boiler used in propelling a 
steamship having a certificate from the Board of Trade in accord- 
ance with the Merchant Shipping Act Amendment Act, 1862, 
except in cases where such steamer is in dock, and the certified 
engineer is off duty for the time being, when in such cases this Act 
shall apply to any person who may be placed in charge of steam 
donkey pumps, steam winches, or other machinery worked by steam 
on the said vessel or steamer. 

(8) This Act shall come into operation on the first day of 
January, one thousand eight hundred and ninety-six, which day 
is hereinafter referred to as the commencement of this Act. 

(4) In this Act “boiler” means any closed vessel used in any 
trade, manufacture, or mining, or other industrial employment on 
land, for the generation or use, under pressure, of steam for the 

roduction of motive power ; ‘‘ engine” means any machinery used 

or a like purpose and worked by steam from a boiler, as herein 

defined ; and “‘engine or boiler user” means every person who 
owns or uses in whole or in part, or who lets for hire, an engine 
or boiler, The term ‘‘ court of summary jurisdiction” means any 
court or justice of the peace, metropolitan police magistrate, 
stipendiary magistrate, sheriff, sheriff substitute, or other magis- 
trate or officer, by whatever name called, exercising jurisdiction in 
summary proceedings for the recovery of penalties. ‘‘Examiner” 
means any person appointed to examine applicants for certifi- 
cates of qualification under this Act. ‘‘ Horse power” means 
nominal, and shall not include indicated or other trade terms other 
than the words ‘‘ nominal horse power.” 

(5) Every person who, before the first day of January, one 
thousand eight hundred and ninety-six, has had the practical 
control or management, for a | my of not less than one year, of 
a steam engine exceeding 5-horse power, or steam boiler or 
any closed vessel for the generation of steam for such engine, at 
any works,.railway, or manufactory in the United Kingdom, or 
on any river or coasting steamer of like power or pressure, shall 
be entitled to a certificate of service, to be delivered to him by 
the Board of Trade, on satisfactory proof that he has had such 
experience, and is a person of sobriety and general good conduct. 

(6) A certificate of competency issued to any engineer by the 
Board of Trade, under the Merchant Shipping Acts shall be 
deemed to be a certificate of competency under this Act ; and the 
holder thereof, when using it as a certificate of competency under 
this Act, shall be subject to the regulations in force under this Act, 
and to the penalties and liabilities imposed by this Act. 

(7) The Board of Trade shall from time to time appoint examiners 
with a practical and mechanical experience or knowledge of steam 
engines and boilers to conduct the examination of persons applying 
for first-class certificates of competency, and may from time to 
time make, alter, and revoke rules as to the qualification of the 
applicants, subject to the provisions of this Act, and fix districts 
for which any examiners are to be appointed, and determine the 
amount of remuneration of examiners, and make and alter regula- 
tions in relation to examinations, the qualifications to be required 
from applicants for certificates, and to the issuing and registration 
of certificates, and generally do all such acts as they think ex- 
pedient in order to carry into effect the examination of applicants 
for certificates of yr. 

(8) The Board of Trade shall deliver to every perzon who is 
reported by the examiners to have_p: the examination satis- 
factorily, and to have given satisfactory evidence of his sobriety 
and general good conduct, a certificate of competency. ; 

(9) Whenever such examiner or examiners shall hold ‘an ex- 
amination, they shall advertise the same in two local newspapers 
not less than fourteen days prior to such court being held. 

(10) The Board of Trade shall have power to charge as fees for 
examination or the granting of certificates at the following rates :— 
For applicants for examining or granting of first-class certificates 
the sum of five shillings, and in that of second-class certificates the 
sum of two shillings and sixpence, ’ 

(11) The Board of Trade may at any time, whenever it appears 
expedient to do so, owing to the negiect, misconduct, or incom- 
petency of any person holding a certificate, suspend, or cancel 
altogether, any certificate of competency or qualification ; and they 
may at any time, on ap being made to them by the person 
whose certificate has m suspended, and on production of 
evidence in favour of his ap 
wita a statement to that 


, re-issue any suspended certificate, 
ect appended thereon. 








(12) A register shall be kept by the Board of Trade, and printed 
annually, showing the names of persons who have received certifi- 
cates from examiners, the date such were granted, or if =. 
the cause of the same, and if such suspension be cancelled, the 
reasons and conditions on which it has been re-issued, 

(13) Certificates under this Act shall be known as (a) first-class 
certificates, (b) second-class certificates, and (c) certificates of ser- 
vice, the first-class certificates being granted after examination by 
duly appointed examiners, and the second-class certificates by 
written applications to the Board of Trade, under conditions here- 
after provided for. 

(14) In accordance with the provisions of this Act no person 
shall, after the first day of January, one th d eight hundred 
and ninety-six, be in charge of a steam engine exceeding 5-horse 
power, or steam boiler, or any closed vessel for the generation of 
steam for such steam ‘engine, at any works, railway, or manu- 
factory in the United Kingdom, or on any river or coasting 
steamer of like power or pressure, unless such person is in 
possession of a first-class certificate, or a certificate of service ; 
provided that on any works or establishment where there are more 
than one steam engine or boiler exceeding five-horse power, it shall 
be sufficient for the purposes of this Act if there beone person 
constantly in charge who shall be the holder of a first-class 
certificate of competency or a certificate of service and the other 
persons shall be the holders of at least second-class certificates. 

(15) The applicant for a second-class certificate shall do so 
in writing, on a prescribed form to the Board of Trade; the 
application shall be ogee, ang by testimonials as to character 
and fitness, signed by not less than two persons who are holders 
of first-ciass certificates under this Act, provided that no person 
under eighteen years of age shall hold a certificate except only for 
the purpose of having the control or charge of an engine of not 
more than two horse power. 

(16) In the case of locomotive drivers and stokers employed on 
any railway in the United Kingdom, the conditions for the grant- 
ing of first and second-class certificates shall be as follows :—Any 
locomotive fireman or stoker desiring to secure a first-class certi- 
ficate shall make a written application to the Board of Trade, and 
if he satisfy the Board of Trade that for a period of not less than 
six years up to the date of such application he has continuously 
followed the occupation of a locomotive fireman or stoker, and 
satisfy the examiners under this Act that he has a practical know- 
ledge of the construction or management of locomotive engines, 
and is of good character, he shall be entitled to a first-class certi- 
ficate of competency. Any person desiring to secure a second- 
class certificate shall make a written application to the Board of 
Trade, and if he satisfy the Board of Trade that he has been con- 
tinuously employed, for a period of not less than twelve months up 
to the date of application, at work affording him a practical know- 
ledge of the construction or ag t of | tive engines, 
and is of good character, he shall be entitled to a second-class 
certificate. 

(17) No person, unless in the possession of a first-class certificate 
under this Act, shall be placed in charge of, or have the control of, 
any steam engine used in connection with any coal or other mines, 
for the purpose of winding minerals or workmen from said mines, 
nor shall any person employed about such mines have the control 
of any steam boilers, engines, or machinery other than winding 
engines, who is not in possession of a second-class certificate under 
this Act. No person in charge of any winding engine in connection 
with the working of any mine shall, under ra? — whatever, 
unless relieved by a person for that purpose, holding a first-class 
certificate, absent himself or cease to have continual supervision of 
such winding engine during the time it is used in working the 
mine. 

(18) Applicants for first-class certificates as colliery engine 
attendants shall produce evidence as to fitness by practical know- 
ledge in the construction or management of steam engines, or 
steam boilers, or have been the holders of second-class certificates 
for at least twelve months, and during that period have had at least 
three months’ experience in assisting at a winding engine. 

(19) Applicants for second-class colliery engine attendants’ certi- 
ficates must produce evidence that they have, within a period of 
two years prior to the date of examination, bad at least sic months’ 
experience as assistants in the working of engines or machinery 
used for mining purposes, 

(20) Applicants for the first or second-class certificates must 
give satisfactory proof that neither their hearing or eyesight is de- 
fective, nor are they subject to any other mental or ily ixfir- 
mity likely to interfere with the efficient discharge of their duties. 

(21) No steam tram or steam traction engine shall be worked 
on any highway without the person in charge of same is in posses- 
si , 2 — = — this ao *en 

‘0 le engines used for icultural purposes, if under 
5-horse power, shail. be under he anneal of Ls holding at 
least a second-class certificate ; butif such portable engine exceeds 
5-horse power, the same shall be under the control of a person 
holding a first-class certificate. In cases of small trading vessels, 
fishing trawlers, pleasure yachts, or other vessels propelled by 
steam power, the steam engines or steam boilers of the same shall, 
if exceeding five horse power, be in charge of a person in posses- 
sion of a first-class certificate, and in cases where the steam engines 
or steam boilers of such vessels do not exceed five horse power shall 
be in charge of a person possessing a second-class certificate, on 
conditions to be hereafter laid down by the Board of Trade. 
Every engine or boiler to which this Act applies shall be placed 
and kept at all times, when at work, under the supervision of some 
person holding a certificate of qualification under this Act, and no 
one person shall undertake, operate, other than the supervision of a 
greater number of engines or boilers, or of engines or boilers situate 
at a greater distance from one another, than may be prescribed by 
any regulations of the Board of Trade for the time being in force. 
Every engine or boiler user shall keep a book or register in which 
he shall enter and keep entered every engine or boiler owned, used, 
or let for hire by him, with sufficient particulars as to situation 
and otherwise to enable the same to be identified ; and he shall 
enter and keep entered in the said book or register the name of 
the person under whose charge, control, or supervision each such 
engine or boiler is placed for the time being ; and he shall at all 
reasonable times produce every such book for inspection by any 
authorised person, and permit copies thereof to be taken by any 
such person. The following shall be deemed authorised persons 
for the purposes of this section: Any examiner under this Act, 
any court of y jurisdiction, any person nominated for the 

urposes of this section by the Board of Trade in writing under the 
band of a secretary or assistant secretary of the Board of Trade. 

(23) Any engine or boiler user who makes default in complying 
with any of the provisions of this Act, by the employment of per- 
sons other than those in possession of certificates, shall be liable on 
summary conviction to a penalty not less than £2 and not exceed- 
ing £50 for every such default. 

(24) Any person or persons undertaking the charge or control 
of steam engines or steam boilers con’ to the meaning or 
objects of this Act shall be liable on summary conviction to a 
penalty not less than £2 and not exceeding £20 for every such 
default. 

(25) All fees received by examiners under this Act, or any regula- 
tions of the Board of Trade under this Act, shall be paid and 
accounted for to the Board of Tradein such manner as they direct, 
and shall be paid into the exchequer. 

( 26) All expenses incurred by the Board of Trade for the pay- 
ment of examiners or otherwise in carrying this Act into effect 
shall be defrayed out of moneys to be provided by Parliament. 

















A NOVEL use for asbestos consists in spinning and 
a the fibre almost as fine as cotton cloth. Itis recommended 
> ae nited States that this material be used as a protective dress 

or firemen. 
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FATAL RAILWAY ACCIDENT. 


An accident, resulting in the loss of two lives and in very 
heavy destruction of rolling stock, took place shortly before 
midnight on Thursday, the 28th ult., on the London and 
North-Western Railway, just beyond Ravensthorpe and 


Thornhill Station, and in the parish of Mirfield. A goods | 


train left London-road Station, Manchester, shortly after 
six o’clock for Leeds, and after leaving Mirfield Station was 


shunted by the signalman on toa loop line to permit the | 


passage of a fast goods train travelling in the same direction. 
Having shunted the slow train, the signalman proceeded to 
signal the fast train through. Immediately afterwards a 
terrible collision occurred. 

The driver—John Swift—of the slow train, mistook the 
signal and drove his engine full tilt to a dead end buffer at 
the end of the loop. The impact threw the engine and train 
of loaded wagons off the line, the engine, with driver 


and stoker on board, tearing down the side of a bridge which | 


spans the canal and being buried in a field at the 
other side of the embankment, while the freighted wagons were 
strewn on either side of the lines, as shown in the engraving 
which we publish above, from photographs by Mr. A. D. 
Jones, Wakefield. The guard of the train, Edward Fielding, 
seeing the mistake, jumped from his van and ran down the 
line with his lamp to stop the fast train which was coming 
behind, and to which there were attached two engines, but 
unfortunately without avail. 

The drivers were utterly powerless to check the load behind 
them, chiefly owing to the slippery condition of the rails, 
with the result that the engine crashed into the débris 
of the other train, the front engine being forced off the 
line and hurled upon its side on the embankment, the 
second engine being thrown off the rail, and the two 
lines completely blocked. The drivers and stokers of the 
second train escaped without injury, while the guard had 
his back injured. 
removed, he was found to be alive, and he was able to say 
that the accident was entirely due to his mistaking the 
signal. Subsequently the body of the stoker was re- 
covered. Swift died soon after. 








THE INSTITUTION OF CIVIL ENGINEERS. 


TORPEDO-BOAT DESTROYERS, 


At the ordinary meeting on Tuesday, April 2nd, 1895, Mr. W. 
H. Preece, C.B., vice-president, in the chair, the ~~ read was 
on ‘* Torpedo-boat Destroyers,” by Mr. John I. Thornycroft, 
F.R§., and Mr. Sydney W. Barnaby, MM. Inst, C.E. 

Until the year 1885, the British Navy possessed no vessels 
specially designed to destroy torpedo-boats. In that year a 
number of small vessels of about the same size and speed as the 
torpedo-boat, but intended to have a greatly superior gun 
armament, were ordered to be built for the purpose, They were 
of about 65 tons displacement and had a guaranteed speed 
of 19 knots. Before completion the original intention of using 
them as catchers was abandoned, and they were fitted as torpedo- 
boats. A new class represented by the Rattlesnake followed, 
having the same speed, but with a displacement of 550 tons. The 
was succeeded in turn by the Sharpshooter class of 735 tons, by 
the Speedy class of 810 tons, and by the Halcyon class of 1070 
tons. The speed of each was from 19 to 20} knots. 

The growth in size of the catchers or torpedo gunboats, although 


vertical reactions of their pistons, thereby reducing greatly the 
| 


When the wreckage covering Swift was | of indicated thrust showed that the initial friction was unusually 


| 
| 


OFF THE RAILS AT RAVENSTHORPE 





accompanied by much increase cf speed, while the speed of the 
torpedo boat had advanced rapidly. These little vessels, of which 
the first was built for the Norwegian Government, by Messrs. 
Thornycroft, in 1873, commenced with a speed of 15 knots. The 
torpedo-boat of the present day had a speed of from 26 to 27 
knots, or as much as 7 knots in excess of the speed of the gun- 
| boat in smooth water. This advantage rapidly disappeared in a 
rough sea, and the gunboats would doubtless prove formidable 
| foes to torpedo-boats in many conditions of weather. The want 
| had, however, been felt of vessels having a speed equal to that 
of the fastest torpedo-boats in all weathers, and it had been 
supplied by the introduction of a new type known as torpedo- 
| boat destroyers, These were practically enlarged torpedo-boats, 
| carrying a very powerful gun armament. Forty-two had been 
| ordered, and the speed of those which had been tried varied from 
| 26 to 29 knots. The Daring, constructed by Messrs. Thornycroft, 
was fully described. Her total weight was approximately equal 
| to the weight of the machinery of the Halcyon class, but her 
| indicated horse-power was 31 per cent. more than that of the 
| Haleyon. 
The metacentric height of the Daring, with all sea-going weights 
| on board, was 2°21ft. and 2°58ft. with bunkers full and empty re- 
| spectively. 


full speed the height of the metacentre was reduced by about 2in. 
| by the change of water-line. 
| produced when the Daring was alternately supported upon a wave- 
crest and in a wave hollow showed that the greatest stresses 
were produced by the latter condition, and amounted to 6°4 tons 
per square inch upon the material of the deck. She had two | 
side-balanced rudders, and turned a complete circle ahead in | 
1 min. 28 secs.,, and astern in 3 min, 30 secs, 

There were twin screws, driven by two sets of four-cylinder | 
engines, using steam of 210 1b, pressure, and having a piston | 
speed of over 1000ft. per minute. The engines were of novel | 
design, specially adapted to run at high speed, with little friction | 
or vibration. The cylinders were slightly inclined and had | 
adjacent cranks nearly opposite, so as to completely balance the | 





load on the main bearings and consequent friction. The curve 


small, 

The distortion of an ordinary three-throw crank was com- 
pared with what took place in the cranks of the Daring, and it 
was shown that the latter tended to preserve its true line, while 
the former, by tending to distort, threw much useless pressure 
upon the main bearings. With a view to lightness and simplicity, 
the cylinders were unjacketed. The circulation of water through 
the condenser was partly effected by the natural flow due to ‘the 
velocity of the vessel through the water. 

The boilers were three in number, of the Thornycroft type, each 
having two furnaces, It was necessary to arrange for about an 
equal power in much less space than was available in H.M.S, 
Speedy, and three of the Daring boilers did the work of eight of 
those of the Speedy. In order to obtain a regular feed, automatic 





| gear was introduced, the very rapid rate of evaporation making | 


| considered that the bad performance of the screws was pro- 








conducing to greatly improved seaworthiness, had not been ' side, the negative pressure exceeded the positive pressure in all 


hand regulating difficult. 

Some difficulty was experienced with the propellers during 
the early trials. The Daring was at first fitted with a pair of | 
screws having blades of elliptical form, the minor axis of the | 
ellipse being +4, of the major axis, Very unsatisfactory results 
were obtained, the slip at the higher speeds rising rapidly, and 
reaching as much as 30 per cent. at 24 knots, The authors 


bably due to the fact that too large a thrust was required from 
them per unit of area. The greater t of the acceleration 
of the screw race was always produced by negative pressure on 
the forward side of the blades, Ifthe whole thrust of the screw 
were divided into two parts, one part due to the negative pressure 
on the forward side, and the other to positive pressure on the after 





In the mean condition, the maximum righting moment | 
| occurred at an angle of 46deg., and stability vanished at 95deg. At | 


Calculations of the bending moments | 
| to 3050. 
| the narrow screws gave 28°4 knots with the wide ones. 


cases except the limiting one, in which no rotation was given to 
the race, a condition in which they became equal. The only 
force available for producing this acceleration in front of the 
screw was gravity. The recession of the helical surface as it 
revolved relieved the pressure of the water upon its forward 
face, and the water could only follow it up with the velocity 
which was due to the head above it. At the very small depth 
below the surface at which the screws worked in the Daring, 
a few inches only, the weight of water over them might almost 
be neglected and the head taken as that due to the atmospbere, 
The maximum thrust which could be obtained from the accelera- 
tion produced by atmospheric pressure close to the surface of the 
water was therefore 151b. per square inch. It was estimated that 
the mean negative pressure per square inch of the projected 
blade surface of the screws amounted to 84 1b., but as the thrust at 


| the roots and round the edges of the blades was probably below 


the average, so there would be parts of the blade at which a greater 
negative pressure would exist. This, in fact, might approach more 
nearly to a state of things in which the pressure was so low that 
cavities formed behind the screw blades filled with air, and vapour 
boiled off from the water. A pair of screws were made of the same 


| diameter and pitch as those tirst tried, but of greatly increased blade 


area, and these gave very satisfactory results, the slip at 29} knots 
being only 15} percent. At aspeed of 24 knots the slip as compared 
with that of the narrow bladed screws was reduced from 30 per cent. 
to 17} per cent., and the indicated horse-power fell from 3700 
The revolutions required to obtain 24 knots — 
‘rom 
analysis of a progressive trial of the Daring it appeared that 
cavitation” did not commence suddenly, but appeared to 
become detrimental when the mean negative pressure exceeded 
about 6}1b. per square inch, or when the whole thrust ex- 
ceeded 11} lb, per square inch. This was with blades of elliptical 
form; it would probably vary somewhat when the surface 
was differently distributed. These results were corroborated by 
the trials of two torpedo boats, in which a great saving of 
power was effected by reducing the mean negative pressure on 
the blade surface from 9°91b. per square inch to 6} lb. by 
widening the blades, The authors believed that the speed of 
vessels had now approached within measurable distance of that 
at which propulsion by screws became inefficient, For a given 
pitch ratio and slip the thrust per unit of area varied as the 
square of the speed. Cavitation could only be avoided at very 
high speeds by increasing either the immersion of the screw or 
its blade area. Immersion was limited by considerations of 
draught. Increase area could be obtained in three ways, (1) by 
increasing the ratio of surface to disc area, (2) by employing a 
larger diameter than that theoretically best for the given condi- 
tions, (3) by increasing the pitch ratio which involved a larger 
diameter with a reduced rate of revolution. Hither tended to a 
waste of power if pursued beyond somewhat narrow limits, and 
it appeared inevitable that reduced efficiency must be submitted 
to as the speed of vessels was increased, 








CATALOGUES. 


Johnson and Phillips, London. Price List of Pure and Vulcanised 
India-rubber Covered Cables and Wires. 

Tweddell’s System, Limited, London, 8.W. Illustrated and 
descriptive catalogue of hydraulic tools and other machinery made 
under the above company’s system, by Messrs. Fielding and Platt, 
Gloucester.—This catalogue shows in a convincing manner the great 
growth of the application of hydraulic methods to various classes 
of work that has taken place in recent years. The tools shown 
therein need no recommendation. The book is of convenient shape 
—strongly bound—with the name on the back of the binding. 
The illustrations are mostly photo-process blocks and give,-some of 
them, in a very small space, excellent views of very large machines. 
A very complete and therefore valuable catalogue, 
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ENGINEERING WORKS ON THE THAMES. 





No. IV.—MESSRS. WILLANS AND ROBINSON, LIMITED. 

WE regret that the great pressure of other matter has 
caused so wide a gap between the third and fourth 
articles of this series. The one consolation lies in the 
fact that the description is rendered thereby more up to 
date. This may sound rather like a bull, but nevertheless 
conveys a meaning which we think will be apparent to 


most of our readers. 


The works of Messrs. Willans and Robinson stand at 
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more than ordinary care has been bestowed on the arrange- 
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the firm has ever received from any one user at one time, 


ment. At first it looks as if there is nothing left to be in the form of eight 700-H.P. engines for the City of 


desired; but the site is not altogether satisfactory. There 
_is insufficient means of transport as well as insufficient 
space, and for this and other reasons the firm is about to 
build other works at Rugby. There, there will be every 
facility for the conveyance of heavy weights such as are 


London Electric Lighting Company. 

The firm of Willans and Robinson originated in 1880, 
Mr. P. W. Willans and Mr. Mark Robinson forming a 
partnership to carry on the manufacture of the Willans 
launch engine. This engine had previously been made, 


constantly coming and going. At present this'is largely | and for some time continued to be made, at the works 


effected by means of barges—a slow method, hardly 


characteristic of the nineteenth century. 


of Messrs. Hunter and English at Bow. We are told 
that the story of the firm’s origin is briefly as fol- 


The ground at Rugby is bought, and the erectionofthe lows. Messrs. Willans and Robinson casually met 
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Fig. 2—PLAN OF FERRY WORK®&, THAMES DITTON 


Thames Ditton, on the Surrey side of the river, about | new shops is shortly to be commenced, their general 
half a mile below Hampton Court bridge. In our general | arrangement differing only very sligh 
view—Fig. 1—we have purposely abstained from elimi- | arrangement at Thames Ditton. T 


nating the rural element in the surroundings, constituting, 
as it does, the most salient feature of the site—a feature 











on the river, and struck up a friendship. This led to dis- 
cussions on the engine, and to its later manufacture. It 
was supplied to river launches only, there being no other 
market then. Electric lighting companies did not exist, 
and dynamos were few and far between. It was the 
dark age of distrust of electric light and its promoters. 
Many launches were built and fitted with these engines, 
of which several hundreds were made, but in spite of 
their many advantages their manufacture was gradually 
abandoned, as the new central-valve engine developed. 
An exemplification of how advantageous the partnership 
formed became, lies in the fact that the existing engine, 
the chief characteristics of which are the constant thrust 
and the air cushion, each of which would “ be nowhere ”’ 
without the other, owesthe first of these to Mr. Willans and 
the second to Mr. Robinson. Each of these gentlemen, 
therefore, appears to have been as necessary to the other 
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Fig. 3-MEMORIAL TABLET TO THE LATE MR. WILLANS 


as whiskey is to water in the concoction of a certain 
beverage, if our readers will pardon the simile. 

We cannot go back so far as this without some reflec- 
tion on the genius of the man whose work, short as it 
lasted, laid the foundation of so important a business, 
and brought about results which threw so much 
light on questions concerning steam engine efficiency. 
Most engineers know of the sad circumstances which 
attended this gentleman’s untimely decease in May, 1892, 

| when not only did the firm, but the whole engineering 
world feel the loss of an intellect that could fll be spared. 
His memory, however, and his work still live. Before 
entering the works we can look in for a moment at the 
parish church to see the tablet placed there in Willans’ 
memory by his workmen and colieagues, a photograph of 
which we reproduce in Fig. 8. Two or three years before 
| Mr. Willans’ death the firm, or rather board, for it was 
already a company, was joined by Captain H. Riall- 
| Sankey, R.E., who is now joint managing director with 
| Mr. Robinson, the latter being also the chairman of the 
| company. 
In November, 1888, a fire broke out in the works, 
| when practically the whole of the old shops—which were 
partly of wood—were destroyed. The entire reconstruction 


tly from the existing | which ensued perhaps accounts in a large measure for the 
his speaks well for | symmetry noticeable in the plan of the existing premises, 
| the latter. Had not the size of the engines increased so | which, roughly speaking, cover about 1} acres. 

i considerably, the old and new shops might have 
particularly refreshing to the weary eyes of townsmen. | almost identical. But on lcoking round at the crow 
Few engineering establishments are situated as this is, | machines at Thames Ditton, most of which are under- 
amid surroundings which, compared with those usually | taking much heavier work than that for which they 
met with, might almost be styled Arcadian. Fig. 2 gives | designed, it is patent that a state of congestion exists, 
a plan of the works, from which it is at once evident that | being in hand just at present perhaps the largest order certainly 


A feature in connection with the reconstruction of the 


ded | works after the fire was the building of a mess-room 


| large enough comfortably to seat 150 men. This is 


were | availed of daily by the vast majority of the employés. 
there | In this way the comfort of the men is studied. There 


‘an be no doubt that the expense thus incurred 
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TOTTENHAM AND FOREST GATE RAILWAY—BRIDGE OVER THE GREAT EASTERN RAILWAY 
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is money well invested, the mutual goodwill between 
master and man which can always be obtained by this 
and similar means, being the surest way of producing 
good work. It is simply the triumph of rational treat- 
ment over brute force. 

There is nothing very remarkable about the pattern- 


shop or foundries, the work carried on in the latter | 


being small, and the methods employed not differing from 
those usually met with. The heavy castings are supplied 


from external sources, the largest—those for the crank | 


chambers and bases of the larger engines weighing some 4 
or5 tons. The patterns for these and their core boxes are 
very strongly built. 
seeing that unnecessary metal anywhere about these 


engines is a thing that is strenuously avoided, and | 


therefore the patterns are so constructed that there is 


no possibility of variation in the thickness of metal. The _ 


casting of cylinders and trunks is, however, carried on at 


the Ferry Works, a special mixture of high-class quality | 


being used. Periodical tests are made of this iron, both 
transverse and tensile, the best result hitherto attained 


being a tensile strain of 15 tons on the square inch. | 
The blower for the cupolas is a Farcot fan driven by two 
electromotors, by Messrs. Crompton and Co., Chelmsford. | 


The travelling crane overhead is also being driven by 
an electro motor, the lifting capacity being 20 tons. 

We now arrive at our piéce de resistance—in other 
words, the machine shop. 


containing six bays 140ft. long and 20ft. wide. The light- 


ing of these is rendered excellent by skylights with | 
glass facing north, on the weaving shed system. | 


Entering at the west door, denoted by A in plan, and 


turning sharply to the left, we arrive at the tool room, | 
where special interest attaches to the American emery | 


grinding lathes, by Messrs. Pratt and Whitney, and the 
Brown and Sharpe Manufacturing Company. They are 
doing a class of work which is coming now much into 


vogue—namely, finishing up the surfaces of working parts | 


—such as, in this case, “ trunks,” after they have come 
from the machines. This shows to what a state of 


perfection these emery grinders have been brought. | 


In their manner of action they resemble lathes, the work 
rotating on a fixed centre, and the emery wheel on a 
slide rest, their directions of rotation being opposite. 
The tool is fed as in screw cutting. It seems that for 
high-class work, especially where there is lightness of 


structure, these tools must in time supplant the ordinary | 


methods of cutting, for more than one reason. In 


the first place, the innumerable little cutting edges | 


formed by the individual grains of emery obviate the 
necessity of employing considerable pressure to hold the 
tool against the surface of the work, as each little edge or 
tooth takes such a very small cut. The result of this is 


that there is no tendency on the part of the tool to spring | 


away from the work, and vice versd, the work from the 
tool. Till a few years ago this method of giving a finishing 
touch to working surfaces was, as far as we know, con- 
fined to the manufacture of astronomical instruments, 
and others in which a similar accuracy is impera- 
tive, but we now foresee for it a more extended adop- 
tion in the near future. These grinders can here be seen 
applied in many ways—finishing up trunks, guide pistons, 


hardened steel crosshead pins, &c. &c. We saw a milling | 
machine here by Messrs. Brown and Sharpe, cutting | 
the teeth of a spiral or twist drill, a special swivel table | 


attachment for doing so having been added by the firm. 
The milling machine cutter is caused to take a spiral 
path over the surface of the bar of tool steel by reason 
of the latter being journalled on a reciprocating table, 
on which is carried a pinion gearing with a fixed rack. 
This pinion actuates a series of change wheels on the 
reciprocating headstock carrying the bar. This seems 
rather a roundabout way of doing the thing in comparison 
with employing a fixed nut, whose pitch is of necessity 
large enough to enable the table to urge a similarly 
threaded bar through the nut, and thereby impart spiral 


motion to the bar. But we suppose that the latter | 


method is difficult to arrange on a milling machine. 


This is a large brick building | 


CROSS SECTION AT CENTRE OF CIRDER: 
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| This is a very complete tool room, and may be taken 
'as a criterion from which the character of the firm’s 
work may be estimated. We think this theory may be | 
accepted as sound, generally speaking, as we have fre- | 
quently found that wherever superiority of workman- 


| ship is prided upon, there one is certain to find that 


great care is bestowed upon the preservation, dressing, 
| the first obvious advantage, the mouth of the proverbial 


| culty in assigning the blame. 
(To be continued.) 


We suppose this is made a point of, | 








THE NEW TOTTENHAM AND FOREST GATE 
RAILWAY 


metropolis is completed by the construction of a new line 
between South Tottenham and Forest Gate. The line was 
opened for traffic about the middle of July last year. 
Mr, Arthur C. Pain, M. Inst. C.E., of 17, Victoria-street, | 
S.W., has acted throughout as consulting engineer to | 
the Tottenham and Forest Gate Railway Company, and Mr. | 
| Nunn has acted as resident engineer for Mr. Pain during | 
| construction. Messrs. Lucas and Aird were the contractors. | 
| The total length of the railway is 6 miles 4 chains, and there | 
is aseparate curve 32 chains long. The contract price for the | 
construction of the line, which is double throughout, was | 
£272,000, exclusive of lands, stations, permanent way, and 
signal and telegraph work, but including bridges, cuttings, 
banks, and ballasting. 

An examination shows that the new railway joins 
the Tottenham and Hampstead Junction Railway at the 
station known as South Tottenham and Stamford Hill. It | 
| may be well to remark that there is another station called | 
Stamford Hill upon the Great Eastern Railway. At South | 
Tottenham station the old signal-box has been done away | 
with, and a new box has been built which contains 4 signal | 

e new | 


| and point levcrs for working the junction service. 
railway crosses over the Cambridge main line of the Great 
Eastern Railway at the junction of the Tottenham and | 
Hampstead line with the Cambridge line. It then crosses | 
the Lea Valley over the Lea navigation canal and the river | 
| Lea. The water main of the East London Waterworks has | 

been diverted by means of a riveted steel pipe 24in. diameter, | 

carried by special light lattice bridges. The waterworks is | 
| provided with a siding near the pumping station. The new | 
railway passes between the large reservoirs, then on to 
| Blackhorse-road station, where there is a goods depét. At 
| this point the line passes into cuttings and continues 
thus through Walthamstow, part of the cuttings being open 
and part provided with concrete retaining walls. Itthen passes 
under the Chingford branch of the Great Eastern Railway, 
a station called Walthamstow being placed between the St. 
James’-street station and Hoe-street station on the Great 
Eastern Railway, and a little south of the Chingford line. 
| At the point where the line leaves the cuttings and comes on 
to the bank there is a goods depét known as Boundary-road, 
Walthamstow. All the depéts upon this new line belong to,the 
Midland Railway Company, although constructed by the 
| Tottenham and Forest Gate Railway Co. At the boundary line 
| between the Walthamstow and Leyton parishes, the line enters 
upon @ viaduct which consists of 386 spans. Out of these 
| 350 are 30ft. spans, and the rest blind arches, from 15ft, to 
| 20ft. wide. The railway passes then into the parish of 
Leyton, and crosses the Lea Bridge-road and Leyton-road. 
The next station is known as Leyton, and is close to the Essex 
| County Cricket Club, where there is another depdt. After a 
| short piece of bank, there is a viaduct over the Loughton and 
| Ongar line of the Great Eastern Railway. 

The Leytonstone station and depdt are between that line 
and the Leytonstone high road. The new railway then 
| passes through the parishes of Leytonstone and Wan- 
| stead, skirting Wanstead Flats. The station known as 

Wanstead Park is at the junction of the Woodford and Wood 
Grange-roads. The line then crosses over the Colchester 
main line of the Great Eastern Railway, and makes con- 
nection with the Forest Gate branch of the Tilbury and 
| Southend Railway at Wood Grange Park station on the 
| Romford road. The traffic will pass along the Tilbury line, 
and then round the new Barking curve from the old extension 
down to East Ham, where there is a single track siding. 





or manufacture of the tools employed. In addition to | 


bad workman is effectually stopped, as there is no diffi- | 


which four are of brick and the rest of steel ; thirteen of the 


| bridges are over the line, the remainder bein 


ANOTHER link of the network of railways around the | 
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The new line will be worked by the Midland Railway and 
the Tilbury and Southend Railway jointly. The stations are 
very well designed, with ample accommodation for future in- 
crease in traffic requirements; the length of the platform is 
500ft., and the width 15ft. The name of each station is 
placed upon the gas lamps, and in the station on the viaduct 
the waiting-room are above and the offices below; while in 
the other cases, the booking-offices are above and the waiting. 
rooms below. 

The waiting-rooms are very well lighted, being constructed 
chiefly of timber and glass. The permanent Way is of the 
type used by the Midland Railway Company, and was supplied 
by it. The whole of the signal and telegraph work is also 
carried out to the Midland specification, the ion work itself 
being made by the Railway Signal Company of Fazakerley. 

There are forty-four single span bridges on the line, of 


under it, 
Besides these bridges there are twenty-one of three spans 
each, all built of steel, and the viaducts previously referred to, 
Some ides of the probable traffic may be obtained from the 
fact that 140 trains pass South Tottenham station in twenty- 
four hours. The sections in Fig. 2 show clearly the original 
ground surface and the section of the finished line. The 
steepest gradient is 1 in 65 for a distance of rather less than 
half-a-mile. 

The bridge which we illustrate carries the Tottenham 
and Forest Gate Railway over the Colchester main line 
of the Great Eastern Railway, and consists of two main 
girders of the braced type, having inclined ties and 
vertical struts. The girders have a clear span of 120ft., and 
a depth of 12ft. throughont their length. The total length of 
each girder is 127ft., and the width of the roadway is 
25ft. 6in. The roadway itself is supported upon cross girders 
placed 11ft. 3in. from centre to centre, and connected at their 
ends to the vertical struts; they are also partially supported 
by brackets on the bottom booms of the main girders. The 
running roads are supported upon longitudinal rail bearers 
placed between the cross girders and connected tothem. We 
give dimensioned views of the construction of the bridge upon 
this and on page 280. 

The flooring consists of buckled plates, and the rails them- 


| selves are laid upon longitudinal timber beams, 18in. wide by 


Tin. deep, fastened to the rail bearers by angle iron cleats, 
laced about 3ft. from centre to centre. The top and bottom 
oms of the main girders are of the usual rectangular shape, 
having top and bottom flange plates, 24in. broad, with webs 
18in. deep, and angle bars connecting them together. The 
vertical struts consist of the usual web and angle bars, with 
ties of the flat bar type, ranging from 6in. to 15in. in width, 
stiffened at their outer edges by angle iron. The weight of 
the two main girders together is 86 tons, and that of the cross 
girders and flooring is 68 tons, making in all a total weight 
of 154 tons. The bridge is built upon a gradient of 1 in 65, 
and the girders are bolted down at the lower ends, and are 
movable ‘at the upper end, so as to allow for expansion and 
contraction. 








THE Sono Founpry.—Mr. George Tangye, of Tangyes Limited, 
Cornwall Works, has secured a unique collection of records of engi- 
neering and industrial progress, which until recently were kept at 
the celebrated Soho Foundry. He has also had a series of photo- 
graphstaken of these historic works. Although, therefore, owing 
to the depressed state of trade, the gates of the Soho Foundry have 
been closed, and although the machinery and tools will soon be 
removed, yet permanent records will remain of a period which 
will ever be associated with the names of Bolton and Watt, 
Murdock, Buckle, and other men of mark of that time. There 
are about 15,000 letters, besides letters patent, rare engravings, 
models, &c. The original works date back for more than 4 
hundred years. One portion was added by Boulton in 1775, and 
completed in 1776. In 1850 the odin works were gradually dis- 
mantled, and scarcely a relic of the building—as first erected—now 
remains, The ‘Soho Foundry” of 1776 was the scene of & 
remarkable ‘“ ing Feast” on December 30th of that yoar, 
when Mr. Boulton, sen., delivered an address and chr the 
works “in the name of Vulcan and all the gods and goddesses of 
fire and water.” The proceedings terminated with the toast, 
“God save great George our King.” The drawings and papers 
now preserved include the growth and Psy me of all kinds of 
work, the history of the steam engine, the development of gas- 
lighting 5 and, in fact, the growth of nearly all the great industries 
of the Midlands, In many cases the details of wages, the costs of 
materials, estimates, &c,, are preserved. The letters include 
letters not only of Boulton and Watt to each other, but those of 
many other eminent men of the past eighty to a hundred years, 
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RAILWAY MATTERS. 


Tue North Pembrokeshire and Fishguard Railway was 
opened for traffic on March 28th. 

A survey for a new line from the Southern Shan States 
to Kyang Chang in the neighbourhood of the Siamese buffer State 
has been commenced, 

Ir is understood that the Bute Docks Company and 
the Rhondda and Swansea Bay Company will not oppose the Great 
Western Bill in committee. 

Messrs. Neiuson AND Co., of Springburn, Glasgow, 
N.B., have obtained the order for seven locomotive engines and 
tenders for the West Australian Government, 


Tur line through St. Catherine’s Tunnel, Guildford, 
bas now been restored, and all trains are running between 
London, Godalming, and Portsmouth, as usual. 


Tue strengthening of the girders of the South Indian 
Railway, and the reduction and adjustment of weight of the 
twenty new locomotives are now practically completed. 


Tur Bill extending for a period of three years the time 
for the completion of the City and South London Railway has 
passed through its committee stage without opposition before the 
Chairman of Ways and Means, 


As the Roman villa recently unearthed at the pretty 
little village of Darenth in Kent is attracting a good deal of atten- 
tion, it may be mentioned that the nearest station is Farningham- 
road, on the London, Chatham and Dover Railway, about twenty 
minutes from the discovered ruins, 


Ir is stated that trains are running regularly on the 
new railway in German East Africa. Railway tickets are to be 
purchased at the Tanga station, the rates charged being as 
follows :—From ~—— to Pongwe, second class, three rupees ; 
third, one rupee; and deck, thirty-two pice. 

Tre Government of India has at last sanctioned the 
extension of the Bongal-Nagpur line vid Midnapore with a separate 
terminal station at Calcutta. This will very considerably affect 
the East Indian Railway, which at present holds the bulk of the 
traffic, which will probably now be largely diverted, 


Writtna with reference to the collapse of the St. 
Catherine’s Tannel, we are informed by Mr. J. Kemsley, on the 
authority of Mr. Adams, the manager of the Guildford Water- 
works, that no water main or service pipe near Dr. Wakefield’s 
bad burst, and that there was no main within 110 yards of the 
house, 


Tar Bombay, Baroda, and Central India Railway run 
a mixed train between Bombay and Ahmedabad, on which the 
second guard has to be on duty for 184 hours at a stretch. Jndian 
Engineering says, if an accident happened it would be curious to 
see what view an Indian jury would take of this instance of 
sweating. 


A MINERAL well which the Municipality of Glasgow 
some time ago restored in Kelvin Grove Pleasure Park has mysteri- 
ously dried up, as a result of the operations connected with the 
Caledonian Railway Company’s new lines, and the Railway News 
says the inhabitants are wondering whether they can compel the 
railway to restore their natural spa, 


Tur latest underground railroad project for the city of 
Berlin has been advanced by Mr. N. Grauel, This is on the gravity 
system, there being a heavy down grade for the first section of the 
line, then a level stretch, and then an up grade, The cars would 
also be equipped with electric motors, so as to permit the msinten- 
ance of a practically uniform rate of speed on the whole length of 
line, 


Tue longest electric tramway in the world is claimed 
to be that projected between Merced and the Yosemite Valley in 
California, for which a company has been formed with a capital of 
£500,000. The motive power is to be provided by three hydraulic 
stations in connection with the river Merced, and the line is to be 
sixty-four miles long and of standard gauge, carrying goods as well 
as passengers, 

Ir is proposed to reduce the steep inclines of 1 in 27 
on the Nizam’s State Railway to 1 in 60. This is chiefly in con- 
nection with the sidings at the mouths of coal pits, which are of 
a very steep ascent and liable to cause accidents. To ease these 
heavy gradients the sidings will have to be extended, the plans 
and estimates for the undertaking of this work being already put 
in hand preparatory to their being submitted for sanction, 


Aut the tram lines in Havre have been converted 
from horse haulage to electricity, The existing system in Havre 
comprises three main lines, a fourth line being now in course of 
construction. At present the total length of single line worked 
is fifteen miles, he gradients reach 4 per cent., and the smallest 
curves have a radius of eighteen metres, The conductor is over- 
head, Three four-pole Thomson-Houston dynamos, giving current 
at 500 volts at a speed of 425 revolutions, have been installed for 
dealing with the tramway system. It is stated that the tramway 
company have already reduced the fares, 


Tue London and North-Western Company announces 
that on Satarday, April 6, and every Saturday thereafter until 
farther notice, the 4.10 p.m, express train from Euston, with con- 
nections from Birmingham, Liverpool, Manchester, Aberdeen, 
Edinburgh, and Glasgow, will be extended from Chester to Holy- 
head, connecting there with a special steamer for Kingstown. 
Passengers will be conveyed from Kingstown in through carriages 
to Queenstown in time to join the Cunard Company’s steamer 
leaving for New York on Sunday morning. There will be no con- 
nection on Saturdays by the 8.20 p.m. down night Irish mail, from 
London for America, vid Queenstown. 


Tue great railway campaign—Bute, Taff Vale, 
Rhymney, and Brecon versus Barry—a correspondent writes, has 
ended, as I anticipated, and the effort of Barry to get the East 
Glamorgan must be relegated to the limbo of railway failures, It 
was a bold enterprise, ably plotted and skilfully fought, and the 
fight was one of the most stubborn. The evidence, however, of 
the Brecon and Merthyr Railway representatives struck lookers- 
on as being fatal, and such it proved to be. One of the witnesses 
tells me that the contest was the Waterloo of railway fights, and 
that this must now end the contention. Sir W. T. Lewis is 
regarded as having been the general-in-chief, and though as a rule 
he is remarkably successful, it has rarely happened that he has 
gained three ae | prominent victories as the Taff Vale Relief Bill, 
the East Glamorgan, and the renewal of the sliding scale arrange- 
ment with the colliers. 


THE narrow-gauge railway connecting Tarakeswar and 
Magra, on the East Indian lines, was formally opened on April 2nd 
by the Lieutenant-Governor of Bengal. According to the Calcutta 
correspondent of the Times, it is the first railway in India owing its 
existence to native enterprise. It is thirty-one miles long, and has 
been working for some weeks, during which the receipts are said to 
have covered the expenses. ‘The district through which the line 
runs is agricultural, The passenger traffic mainly consists of 

ilgrims to and from the shrine of Tesshoowas, The line cost nine 
akhs of rupees, The Lieutenant-Governor, in declaring the rai 
way open, said that the fact that it was the pioneer railway of its 
kind, that it was the first started with purely native capital and by 
had been carried on by 
tion, and with the <_< native engi- 
way remarkable in’ the history of railway 


purely native agency, and that the wor 
native gentlemen of 
neers, made the 


NOTES AND MEMORANDA. 


Ir is said that dew will not form on some colours. 
While a yellow board will be covered with dew, a red or black 
one beside it will be perfectly dry. 


EXPERIMENTS have recently been carried out at the 
Acieries de France, Isbergues, with the Bessemer acid converter. 
Very soft steel, hitherto capable of production in the basic con- 
verter —_ was obtained by the silicon superheating process 
introduced by Messrs, B. Walrand and Legenisel. 


Tue following is a recipe for paint for ships’ bottoms: 
81b. of resin, 14 of ‘‘ Cologne brown dry colour,” 15 ounces of 
shellac, 25 gills of spirits of wine, 6 gills of benzine, } gill of toluene, 
and 10 dropsof pyridine. As a finishing coat, a mixture of paraffin 
wax and white lead *‘ boiled together ” is applied hot. 


Ara recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ A Thermo-chemical Carbon Battery,” by M. 
Désiré Korda, By the action of carbon on barium peroxide during 
the reduction of the latter to monoxide, an electro-motive force of 
nearly 1 volt is pooner when arranged as a cell, In the case 
given an internal resistance of 13°6 ohms was found. A similar 
arrangement with copper peroxide, the latter being separated from 
the carbon pole by dry, pure potassium carbonate, gave 1°1 volt 
with an internal resistance of 3°2 ohms, 


ProressoR OLszEWSKI says that he has at last 
succeeded in determining the critical temperature and the boiling 
point of bydrogen. He found for the former 233 deg. and for 
the latter 243 deg. He used the dynamical method, which he 
once described in the Philosophical Magazine. A thermal couple 
proved of no use, and he was obliged to avail himself of a plati- 
num-wire thermometer, measuring the temperatures by the altera- 
tion in resistance of the wire. He obtained satisfactory results, 
and intends to publish an account of them in English, 


WE gather from the Comptes Rendus that M. Lucien 
Poincaré has recently described a secondary battery with mercury 
for poles and sodium iodide in concentrated solution for electro- 
lyte. The mercury iodide formed remains in solution, and the 
sodium forms an amalgam with the mercury. On discharge the 
yield is more than 90 per cent. of the theoretical. Nature says, 
“the battery is not affected by short circuiting or the particular 
manner of its discharge, but is unlikely to be practically used on 
account of the expensive nature of the materials, and the necessity 
of removing the amalgam from contact with the liquid if the 
battery is to remain long charged.” 


In the return of the gas testings for the week ending 
March 30th, 1895, Professor W. J. Dibdin, F.L.C., F.C.S., gives 
the Charing Cross and Old Ford supplies, by the Gas ‘Light and 
Coke Company and Commercial (:as Company respectively, as 
having, of the twenty-two London districts, the lowest mean illu- 
minating power, viz , 16°1 candles, the highest being that of the 
Peckham supply by the South Metropolitan Gas Company, viz., 
17°3 candles. On two occasions during the week the illuminating 
power of the gas was below the standard, viz., on the 26th ult., at 
Charing Cross (48in. main) 15°7 candles; on the 29th ult., at 
St. George-in-the-East, 15°9 candles. 


Ar a meeting of the Royal Society on January 17th a 
paper was read ‘‘On Slow Changes in the Magnetic Permeability 
of Iron,” by William M. Mordey. The conclusions to which his 
observations lead, so far as they have gone, are :—(1) The effect 
is not fatigue of the iron caused directly by repeated magnetic 
reversals—it is not ‘‘ progressive magnetic fatigue.” (2) Neither 
magnetic nor electric action is necessary to its production. (3) It 
is a physical change resulting from long-continued heating at 
a very moderate temperature. (4) It appears to be greater if 
pressure is applied during heating. (5) It is not produced when 
the iron is not allowed to rise more than a few degrees above the 
ordinary atmosphere. (6) It is similar to the effect produced by 
hammering, rolling, or by heating to redness and cooling quickly. 
(7) The iron returns to its original condition on re-annealing. (8) 
It does not return to its original condition if kept unused and at 
ordinary atmospheric temperatures. 


Mr. J. Norman Coir, Ph.D., recently described to 
the Chemical Society an improved form of barometer. Lightness 
and strength are secured by using for the stem of the instrument 
thick Sprengel pump tubing. @ upper and lower part of the 
barometer is made Sen the same piece of tubing, so that the 
diameter of the cisterns is the same throughout. Just below the 
upper cistern a small glass trap is inserted, to prevent air which 
may creep up the stem from entering the Torricellian vacuum. 
The mercury in the lower cistern is connected with the upper part 
of the barometer by means of a small tube of capillary bore. This 
capillary tube is bent just below the point of junction with the 
bottom of the Sprengel tube, so as to lie along the inner wall of the 
lower cistern ; by this means an unobstructed view of the top of 
the mercury at the lower level is obtained. The scale may be 
etched either on the barometer itself or on a thick plate-glass 
mirror, — placed behind the instrument. Very accurate 
. g are us héal a 


THE demagnetisation of watches, which have become 
magnetised through their coming within the influence of dynamo- 
electric machines of high tension, forms the subject of a communi- 
cation by a correspondent who signs, ‘‘ J, A. M.,” to the Echo des 
Mines. He exp! that the very hard steel used for the cylinder 
wheel of ordinary watches is apt to become highly magnetised 





when brought near dynamos running; and this etisation, 
combined with the earth’s magnetism, always causes the watch to 
get slow, and often to stop altogether. In order to annihilate this 


magnetisation, a natural magnet or a powerful electro-magnet 
must be placed in a horizontal position—on a table, for instance, 
and the watch held horizontally about half a yard off on a level 
with the magnet. The watch must then be brought slowly nearer 
the magnet, while being turned slowly, and at the same time as 

larly as ible, between the fingers, as on a vertical axis, 
When the poles of the magnets are reached, the turning of the 
watch is to be continued, while being gradually withdrawn until 
the starting ar is reached. This simple method has often 
been adopted by the correspondent with the desired result. 


A Foucautt pendulum has been installed at Dublin in 
Trinity College, with which the following interesting experi- 
ment has recently been performed. Immediately under one of 
the glass domes, by means of which the hall of the new building 
is lit, a cast iron bar was securely bolted, which terminated in a 
cylindrically-shaped piece of metal the axis of which was vertical. 
Into this cylinder a steel plug was inserted, which was drilled to 
receive the upper end of the wire supporting the bob, which was 
fitted with a screw. By placing the upper end of the wire in this 
position, a length of 45ft. was secured for the pendulum; a bob 
weighing 161b. beingin suspension. About 2ft. behind the position 
of equilibrium of the bob, an electric lamp was placed, and at a 
suitable distance in front a lens, so arranged that when the bob was 
swinging, and in the position of maximum amplitude nearest the 
lens, the shadow of a portion of the wire immediately above the 
bob, thrown on a screen some 32ft. distant, was clear and distinct, 
and coincided with a vertical black line thrown on the white screen. 
The bob was drawn back towards the lamp about Sin. by a — of 
thread, and the thread then burned in the usual manner. en 
the pendulum completed its first oscillation, the shadow fell 
exactly on the black line traced on the screen. In about five 
minutes the shadow has moved to the left of the line, and in ten 
minutes conspicuously so. In this time the maximum amplitude 
decreased so little that the image on the screen was still distinct 
and clear when the pendulum was ina position nearest the lens. 
The experiment was conducted by fessors Fitzgerald and 





MISCELLANEA. 


Tue Canadian Government has reduced the legal space 
for cattle carried on the spar deck of steamships to 2ft. 6in. 
On other decks the space remains at 2ft, in. 


Tue finding of a railway route from Burma to the 
upper valley of the Brahmaputra is only at present postponed till 
the completion of the Mu Valley Railway to Mogaung. 

Tue jute industry in India is prospering, it being esti- 
mated that the consumption of raw jute in Indian mills for the 
current year will reach 18 lakhs of bales of 400 Ib. each, 


Wetrine the Taff, purchase of tramways, and the 
formation of a me industrial exhibition for Cardiff next year, 
are _ chief subjects of discussion in the metropolis of Wales this 
week. 

WE read with regret that on the 13th ult. Mr. Nikola 
Tesla sustained a severe loss in the total destruction of his labora- 
tory by fire. It is said that several instruments embodying 
nearly completed inventions were destroyed. 


Ir is reported that Professor Fitzgerald, of Trinity 
College, Dublin, has been experimenting with a Lilienthal flying 
machine. The trial was not very successful, as the apparatus 
— rose more than 2ft, from the ground, and its flights were very 
short, 


From a revised list it appears that there are now on 
the books of the Institution cf Civil Engineers 6737 members of all 
classes, there being 17 honorary membere—including five Princes 
of the blood—1862 members, 3687 associate members, $55 associates, 
and 816 students, 


A Revter telegram from Ottawa states that the Hon. 
J.C, Paterson, Minister of Militia, has expressed disapproval of 
the purchase of more Martini-Henry and Lee-Metford rifles, A 
thousand stand have already been bought in England, and all have 
been condemned. 


Macuinery, working plant, and appliances used in 
brewing, malting, and distilling is tolerably well represented from 
brewers’ engineers in various parts of the kingdom at the Brewers’ 
Exhibition, which opened at the Bingley Hall, Birmingham, on 
Monday, and is to remain open until the 10th inst. Machinery and 
plant for the mineral water trade is likewise on view. 


THE executive engineer to the Bowkay Corporation, in 

reporting on the question of the use of electrolysed sea-water for 

flushing sewers, &c., forwards an estimate of Rs. 60,000 of probable 

cost of providing and fitting up the Carnac Bunder Nightsoil Station 

= a capable of producing-15,840 gallons of sterilising fluid in 
welve hours, * 


THE Bologna Academy of Sciences offer a prize of 
£40 for the best system or apparatus for preventing or extinguish- 
ing fires by chemical, physical, or mechanical means. The com- 
petition is open, and the essays must reach the Secretary of the 
Academy before the end of May, 1896. They should be written 
in Latin, French, or Italian ; but may be in any language if ac- 
companied by a translation in Italian. 


Tue official speed trials of her Majesty’s torpedo boat- 
destroyer Bruiser, the last of five ordered to be built and engined 
by Messrs. Thornycroft and Co., of Chiswick, took place this day 
week at the mouth of the Thames in very bad weather. Six runs 
were made on the measured mile, when a mean speed of 28°144 
knots was realised. The contract conditions being a three-hours 
run at aspeed of 27 knots, the trial, notwithstanding the state of 
the weather, was successfully completed, the mean speed attained 
for the three hours being 27°97 knots, or practically 28 knots. 


Last year about 160,000 tons of manganese ore were 
sent away from the neighbourhood of Kvirils in the Caucasus, but 
the market presents this anomaly, that prices have fallen as the 
demand increased. This is attributed by a correspondent of the 
Echo des Mines to a veritable commercial anarchy among the small 
mine owners. He adds, however, that, thanks to the initiative of 
a large English house, in which action he is not altogether a 
stranger, a powerfal syndicate has been formed which embraces 
most of the mineowners, under the title of Association Caucasienne 
du Manganése, the headquarters of which are at Koutais, 


Tue City Council of Bath have engaged Mr. W. H. 
Radford, of Nottingham, to complete his plans of inter- 
cepting sewers and sewage disposal works for the city, and to 
furnish” estimates of cost, he ne previously been engaged to 
report on a prelimi scheme and prepare preliminary plans, 
The Rivers Pollution Committee reported tnat they had made 
inquiries from twenty authorities for whom Mr. Radford had pre- 
pared schemes, and the replies were in all instances so satisfactory 
that they recommended the council to retain his services at Bath. 
The population is about 60,000, and the scheme will be a large 
one with the latest modern improvements. 


THE arbitrators nominated to revise the special rules 
for the South Wales collieries have settled the terms of the award, 
which applies to about 170 collieries. The rules discussed princi- 
pally related to the timbering of the working places and ways, 
as a comparatively large number of the deaths arise from the fal 
of the roof and sides, and the use of safety lamps and explosives, 
The Home-office claims that under the new rules a substantial 
improvement will be effected, especially in regard to timbering 
arrangements, The proposed alterations of the rales i 
shot-firing were withdrawn by the Home-office, pending legislation 
on the subject as the result of the inquiries of a Royal Commission 
which has recently reported. The new rules will come into force 
on July 1st next. Itis intended to have further inquiries into 
other colliery districts. 


AFTER long negotiations, the Minister of the Dutch Navy 
has just given the order to the Steam Navigation Company, at 
Fyenson, and the Scheldth Company, at Flushing, for the con- 
struction of two men-of-war, with ironclad deck, of the cruiser 
type, to be delivered within two and a-half years, at a cost of two 
millions and fifty thousand guilders each. The Standard says: 
‘©A third ship of the same type is to be constructed at the State 
Wharf, at Amsterdam. Three ironclads have already been, or 
will shortly be, delivered by the above-mentioned establishments, 
so that in the course of three years the Datch Navy will be aug- 
mented by six large vessels, three for coast defence and three for 
general service and in the East Indian Archipelago. They are all 
of three thousand four hundred to four thousand three hundred 
and sixty tons, and are framed upon the English Latona and 
Astrea type. Each ship will have a crew of three hundred men, 
and be armed with twenty guns of different kinds, from 3°7 to 
15 centimetres, and four torpedo-launching engines, 


Tue Babcock and Wilcox Company write to the Times 
that the reports published in the papers that an explosion had 
taken place, due to the bursting of a tube, are entirely incorrect. 
The managing director, Mr. Knight, says:—‘‘There has been no 
explosion whatever, and no bursting of any tube. The cause of 
the accident was the giving way of a temporary joint, which had 
nothing whatever to do with the principle of the boiler, and, how- 
ever the consequent death of one of the men, it can only 

attributed to an accident impossible to foresee. The boiler had 
been under steam ata —_— of over 2001b, per square inch for 
days previously, and the removal thereafter of some tabes in con- 
nection with the furnace experiments that were being carried out 
necessitated the closing up, by means of temporary joints, of these 
tube openings, one of which joints gave way under the relatively 
low pressure of 70 lb,, at which the boiler was being steamed pre- 
paratory to the higher teste, The giving way of the joint cansed 








enterprise in India, 





Westropp Roberts, 





the rush of steam which occasioned tbe scalding of the men.” 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in THe Enoiveer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

E. P. (Bristol).— We do not waderstand your question, State it more fully. 

G. G.—See list of books published by The Electrician Publishing Company, 
Salisbury-court, London. 

Van Runen.—There are several makers of almost equally good instruments 
of the kind you require, and suitable for locomotive work. We cannot do 
better than refer you to our advertising columns. 
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MILD STEEL AND CAST IRON COLUMNS. 
(To the Editor of The Engineer.) 

8rr,—Will you kindly help me out of a difficulty? I am desirous of 
getting at the strength of rivetted columns of the character shown on 
page 123 of the present eaition of ** Molesworth's Pocket-book.” ‘This 
gives the crippling straius clearly, but. as I understand, they are for 
wrought iron but I waut them for mild steel I piates and L’s as at pre- 
sent used for bridge and girder work. 

Will you kiadly let me know what excess I am to allow on the given 
streugths in this t:ble of Mulesworth? I am assuming that one-quarter 
of the given crippling strains would be a safer strain to work uuaer in 
actual use. Als». ia cast iron columns of various sectional shapes if a 
hollow circular column is taken as 1, what is the proportional strength 
of + and — sections? Reply in your next number would be taken as a 
great favour P. E. 0. 

Ilford, April 2nd. 


STRENGTH OF ROLLED AND RIVETTED JOISTS. 
(To the Editor of The Engineer.) 

S1r,—I notice that in some of the trade lists the strengths 
of rolied steel girders rivetted up on top of one another 
asin margin, are given in some cases as exactly double 
the stre: gth of a single girder of same section, and in 
other cases nearly four times the strength of the singie 
girder. surely the latter is wrong as the flanges rivetted 
together at ce:tre are of no practical strength to the 
gircer. Is there a formula for this, as I am requiring to 
know the truth of this? PUZZLED. 

London, April 2nd. 

[Perhaps some of those who are conversant with this 
ton)” assist our excusably puzzled correspondent. — 

Dp. E. 
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MEETINGS NEXT WEEK. 

Tue Institution or Civin Encingers.—Tuesday, April 9th, at 8 p.m- 
Discussion on Messrs. John I. Thornycroft’s, F.R.8., and Syd. W. 
Barnaby’s, MM. Inst. C.E. paper. 

Nortu-East Coast InstrTuTION OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, April 6th, at6pm. Paper: *‘ The Metric System of Weights 
and Measures (a plea for its adoption in the United Kingdom).” by Mr. 
G. H. Baines. Discussion on Mr. Henry Foster’s and Mr. 8. O. Kendall's 
papers. 

Loypon ASSOCIATION OF FoREMEN ENGINEERS AND DRauGHTSMEN.— 
Saturday, April 6th, at 7 Pa m. Paper: ‘“ Boiler Materials and their 
Results in Construction and Working,” by Mr. A. K. Douglass. 

CLEVELAND IwsTITUTION OF EnoivgERs. — Monday, April 8th, at 
7.30pm. Paper: * Microscopic Structure and some Physical Properties 
of Steel,” by Professor Arnold, of the Technical School, Sheffield. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Civit Enoineers.— Wednesday, April 10th, in the Durham College of 
Science, at8 p.m. Paper: ‘‘ Evaporative Tests of Boilers,” by Mr. A. A. 
Ashworth, B A., A.M. Inst. C.E. 
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STEEL Uv. IRON FIRE-BOX STAYS. 


Nor long since a couple of letters appeared in our 
correspondence columns which have not received the 
attention they deserve. They were, it is true, very short 
—so short that they may easily enough have been over- 
looked, and yet they raised curious and by no means in- 
significant issues. One correspondent asked for infor- 
mation concerning the experiences of others in the matter 
of boiler stays. He had used them himself, he said, with 
unsatisfactory results; could others who had used them 
report differently ? Only one reply came. That was to 
the effect that steel would not answer either in longi- 
tudinal stays, or for fire-box side stays. Although 
neither correspondent gave his name for publication, 
we shall break no confidence when we say that 
the writers of both letters are men of large practical 
experience. Our own experience supports the testi- 
mony of both writers. Steel is not a suitable mate- 
rial for boiler stays; it is not so good asiron. Itis far 
inferior to copper. But itis not enough tosay this. It 
will not satisfy our steel-making readers to advance such 
a proposition without adding something in the way of 
explanation or definition. Enormous quantities of steel 
are used, for example, for staying the combustion 
chambers of marine boilers. The Board of Trade and 
Lloyd’s are both satisfied to accept either steel or iron. 
It would seem, therefore, that our proposition must not 
be taken in too wide a sense. It must not be too sweep- 
ing. It must not include every kind of boiler stay, or 
every condition under which a stay can be used. Let us 
consider, then, what are the conditions which prohibit 
steel. 

From numerous inquiries which we have made at 
various times, and from information supplied from the 
United States, we have arrived at the conclusion that if 
steel stays are not subjected to bending stresses at the 
same time that they are in tension, they may be 
trusted. They will answer just as well as copper or 
wrought iron. But the stays in, say, a locomotive fire- 
box, are not only subject to bending stresses, but tensile 
stress at the sametime. Taking the sectional area of a 
locomotive fire-box stay at ‘7 of an inch, and the 
boiler pressure at 175 lb, and the area supported 
by the stay at 16in, we have a stress on the 
metal of the stay of 3857 Ib. per square inch—a com- 
paratively insignificant pull, it is true. But the fire-box 
is continually rising and falling in the outer shell and 
bending the steel stays, and the result of this bending 
combined with the tensile stress, finally breaks the stay. 
In the absence of ocular demonstration, few persons 
realise what, in the way of movement takes place inside 
a boiler. We were recently shown in operation an in- 
genious little bit of apparatusfor measuring the difference 
between the temperature of a boiler tube and the water 
with which it was in contact. The coefficient of lineal 
expansion of steel and iron being fairly well known, it was 
assumed that the temperature could be arrived at by 
measuring the varying length of the tube. It is not 
necessary here to go into details, it is enough to say that 
the pointer of the apparatus was seldom atrest. The mo- 
ment the fire-door was opened the pointer moved ; the addi- 
tion of alittle more feed-water, the driviag of a slice between 
the fire-bars gave the same result. In fact, the pointer 
showed to the eye in the most satisfactory and convincing 
manner that the heating surface of a boiler is con- 
tinuously in motion. It is this motion that ultimately 
destroys asteelstay. It must not be forgotten, however, 
that one of our correspondents stated that the longitudinal 
stays in portable engine boilers broke. Here there was 
no bending action; but the stays were subjected to the 
violent jarring caused by travelling over rough roads, 
without springs between the axles and the boiler. The 
proposition that vibration deteriorates steel is, however, 
so wide, and its soundness has been so keenly contested, 
that we do not propose to say more about it here ; we 
prefer to confine ourselves to the effects which bending, 
often repeated, has on steel. 

We believe that we are correct when we say that bend- 
ing stresses of this kind have been applied over and over 
again in laboratories. The number of the bendings has 
reached millions, but the results have always been more 
or less negative. The experiments have taught us little 
or nothing. To our knowledge, however, no tests of the 
kind have been made with steel bars under tension, nor 
have the bendings been quite similar to those which take 
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life the steel stay is so unsatisfactory and untrustworthy 
that locomotive engine builders will not use it. It will 
last a certain length of time, and not long enough to make 
its use desirable. But it may be asked have we 
evidence that Low Moor, or Bowling, or hammered 
scrap iron will last longer? This is a question 
not very easily answered. In locomotive engines fire-box 
stays of any material save copper are very seldom used. 
But it is known that in portable engines the iron stay will 
last, corrosion excluded, as long as the rest of the boiler, 
while steel will not. Iron stays have lasted twenty-five 
or thirty years. It may be said that steel stays cannot 
have a similar record, because they have not been used 
for anything like that period. But this truth cannot 
touch the statement that the average life of a steel fire- 
box stay is only three years. Far be it from us to assert 
that the statement in question is correct; all that we 
say about it is that it is put forward by very competent 
authorities who use steel and iron but do not make them; 
and it is also true that certain boiler makers making two 
qualities of boilers always put iron “ equal to Low Moor ” 
into their best and most expensive work. 

We shall not here attempt to go over all the ground, and 
consider why it is that rolled or hammered iron should 
possess a toughness in which steel is apparently deficient. 
We use the word toughness for lack of a better, because 
it conveys an idea when taken in its original sense, which 
is different from that implied by great powers of elonga- 
tion or a large elastic limit. Thus, for example, lead will 
stretch and bend without breaking, but it is not properly 
a tough metal. The withies used for holding setts and 
swages in a forge are tough, and it is this speciality of 
toughness that steel seems to lack, while the highest 
qualities of iron possess it. What the reason may be we 
leave to others to decide. Before concluding, however, 
it may be worth while to state that there is more than 
one quality of steel stay bar in the market, and 


that the best is considerably dearer than the 
worst; and yet it seems that both will comply 
with the stipulation that the strength shall not 


exceed 30 tons, and that the elongation shall be 
at least 12 per cent. in a 10in. length. Indeed, there is 
more than one quality and price of steel that will satisfy 
the Board of Trade or Lloyd’s. Possibly one reason why 
steel fire-box stays have in many cases given dissatis- 
faction is that the price paid has been too small. It may 
also be that steel makers have not devoted sufficient 
attention to the production of a steel specially adapted 
for fire-box work. If this be true, the sooner they 
repair the omission the better; for in the present day it 
is not well to lose the market for even so apparently 
small a thing as the steel needed to make fire-box stays 
in portable and stationary boilers. 


GIRDER BEARINGS. 


In the early days of railway bridges it was the custom 
simply to place the old misshapened, badly-designed, 
badly-proportioned cast iron girder upon a rough block 
of a bedstone and bolt it down. Frequently not a 
single piece of timber, not even a sheet of lead or a layer 
of felt, was interposed between the iron and the stone. 
In the Charing Cross Railway bridge a sheet of lead is 
the only intervening medium between the main girders 
and the granite blocks, where the bearings are over the 
iron cylinders, although roller bed-plates are provided 
over the piers of brick and upon the abutment at the 
Surrey side of the river. It must be admitted that the 
advance from the primitive stone block and bolt plan to 
the present elaborate arrangement of the bearings of 
girders is very great. An excellent and instructive 
example of the pitch of refinement—the phrase is not 
employed in any disparaging or invidious sense—to which 
this detail of modern bridge construction has arrived, is 
given in our illustration and description of the new 
Victoria Bridge over the river Brisbane, in our supple- 
ment to THE ENGINEER of October 19th of last year. It 
is not to be supposed that the transition from the ancient 
method—if indeed it can be dignified by the name—to the 
present ingenious and almost delicate adjustments pro- 
vided for the effects of changes of temperature upon gir- 
ders of large span, was a sudden one. On the contrary, the 
provisions for the expansion and contraction of girders 
passed through several intermediate stages of progress 
and improvement, as will be apparent as we proceed, 
before the modern development was finally evolved. It 
would not be untrue to remark of engineering, as has 
been similarly observed of other professions, and, in fact, 
of most national and social organisations, that a sudden 
tour de force or coup is seldom productive of perma- 
nent good. That under certain circumstances, it may 
not be only justifiable but even necessary or advisable, 
does not come within our present range of consideration. 
So far as the actual elongation or shortening of a 
metallic rod or bar when subjected to a rise or fall of 
temperature is concerned, engineers were equally cogni- 
sant at the early period to which we have alluded as at 
the present day, of the laws which govern the alteration 
in the original length. It is per se a matter of simple 
experiment and accurate measurement, from the results 
of which empirical rules and formule have been deduced, 
which are fairly to be depended upon. These rules 
are the more trustworthy that even extreme ranges 
of temperature from which in this country we 
are comparatively exempt, do not. lead even in 
the largest girders, to alterations in the normal 
length of more than a few inches. If, therefore, there 
has been nothing further to be acquired in the way of in- 
formation or knowledge for so many years respecting the 
change in the length of a girder—for we are now only 
adverting to the question of linear expansion and con- 
traction—it might be fairly asked what is the new cause 
which has gradually asserted itself, and demanded the 
provision of so many precautions? To counteract the 
same cause they were not needed a long while ago; and 
what is now their raison d’étre? To some extent this 





place in a locomotive engine fire-box. Whether they 
have or have not, however, the fact remains, that in real 
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that the early examples of railway girders were of com- 
paratively insignificant dimensions, and that their altera- 
tion in length barely exceeded a perfectly negligible 
fraction of an inch. Supposing, however, that, slight as 
it was, it was appreciable, there is very little doubt that 
the rough-and-ready manner in which the bolt holes 
were jumped through the stone bed blocks left abund- 
ance of room for the bolts to slew sufficiently to avoid 
any untoward contingency. It is obvious that some 
“clearance” of this description must have been in 
existence, or so brittle a material as cast iron would 
have suffered for the want of it, notwithstanding its 
limited proportions. Allowing, therefore, that there 
is a just cause for the precautions now adopted in 
the arrangement of girder bearings, it has to be con- 
fessed that it is one of degree and not of kind. If 
our girders had not increased tremendously in span, 
would it have been necessary to employ the complicated 
system of pins, rollers, rockers, and bed-plates now in 
ordinary use? While recognising generally their utility, 
and in many instances the necessity for them, it is open, 
we submit, to question whether they are not sometimes 
attached to girders which have a span of a dimension far 
too small to justify calling their services into play ? 
Continental engineers favour as is their wont, the 
modern system of the multiple components of a girder- 
bearing system, and it is no novelty abroad to witness it 
applied to the girders of a bridge of only some 50ft. or 
60ft. in span. Another reason for the misuse of this 
highly ingenious system when really needed, is to be 
found in the fact that young engineers who are some- 
times called upon to lay designs for bridges before local 
boards and other small urban authorities, who, as a rule, 
are utterly ignorant of the details of all engineering or 
professional work, are afraid to rely upon their own 
judgment, and imagine—very naturally too—that the 
more elaborate their plans are, the better chance they 
will have of being passed. 

While, therefore, the actual knowledge of engineers 
respecting the practical phenomena of the linear expan- 
sion and contraction of iron and steel may have made 
little or no advance, yet their knowledge of the stresses 
induced in roofs, bridges, and all engineering structures 
of whatever material they may be composed, by altera- 
tions of temperature, has been of recent times very con- 
siderably augmented. These stresses in girders of magni- 
tudes, such as are becoming less rare every day, have a 
very important relation to the character of the bearing or 
bedding of the girder, particularly with respect to the 
manner of connecting the lower boom to the upper bed- 
plate or that bearing upon the nest of rollers. These, 
although in a modified form, asrepresented in the example 
quoted at the commencement of our article, are still avail- 
able for the same duty they performed, and still perform, 
under the bearings of the girders of all our large bridges. 
Another factor in connection with the character of the 
bearings must not be lost sight of, and that is the bending 
moments. The modern girder bearing may be said to 
consist of the following essential component parts, sus- 
ceptible, as will be pointed out, of some modification :—A 
bed-plate riveted or bolted to the lower boom of the 
girder, and bearing upon a pin or pivot which rests in the 
hollow of another bed-plate, in its turn supported by the 
nest of rollers which are free to move on their own 
polished steel bed track. Such is the general dispo- 
sition of the bearings of the girders on the bridges on 
the Manchester Canal, but the arrangement is by no 
means universal. In a recent bridge over the river 
Lan-Ho in China, designed by Mr. Max am Ende and 
described in our columns of May 4th last, the bed-plate 
under the lower boom of the girder is dispensed with. A 
shoe of a shape very similar to the small specimens used 
for taking the ends of timber or sandwich rafters, and 
resting upon the rollers in the ordinary manner, holds the 
pin upon which bear at their junction the end bar, or 
end bearing, of the lower boom and the end diagonal. 
This last member constitutes a raking strut, and although 
not in accordance with usual practice, is so attached as to 
be able to turn readily upon the pin. The object of this 
peculiar disposition is to prevent the occurrence of bending 
stresses arising from fixed attachments; and, since pins 
are employed for this purpose, it would be a contradic- 
tion to fasten them rigidly to the raking struts. It is 
evidently not expansion and contraction alone which have 
dictated the particular form of bearings under descrip- 
tion. Avery similar arrangement, so far as the main 
girders and bearings are affected, has been adopted in 
bridges of over 200ft. in span on the Buenos Ayres and 
Valparaiso Transandine Railway; but we are unable to 
state whether the terminal raking struts of the polygonal 
bridge trusses are fixed or loose on the shoe pins. 

A double duty has clearly to be performed by an 
adequate bearing. It has to permit of motion of the 
superstructure in a horizontal direction, and also to 
leave the girders free slightly to alter their position. 
They are thus enabled to adjust themselves so as to.cause 
the pressure on the rollers and bed-plates to be uniform. 
Whether all the conditions devolving upon a modern 
bearing are really fulfilled in practice is a question which 
we shall not attempt to decide. The rollers are expected 
to perform one part, and the pivot or rocker the other. 
There is a rg with respect to the action of rollers upon 
which we have a few words to say. It is undoubtedly 
true that at different times examinations thoroughly 
trustworthy have been made of the rollers of bridge 
bearings, and they have been found, after some years’ 
wear, tear, and constant exposure to dust, dirt, and the 
accidents of weather, to be inoperative. In other words, 
they were stuck fast; and whatever longitudinal motion 
existed in the girders must have taken place by the 
sliding of the upper bed-plate, or of the seat itself of the 
girders upon the top surface of the jammed rollers. In 
fact, the whole arrangement was converted into one of 
sliding surfaces, which possess merits of their own of 

which engineers are fully cognisant. If we take into 
consideration, as we now should do, the character of the 
old coarse and rough cast iron rollers, generally of a 





diameter a great deal too small, and the cast iron 
bed-plates—sometimes, but not always, planed—and com- 
pare them with the modern appliance, how great is 
the difference! Steel bedplates upper and lower, planed 
and polished, rollers of the same material turned per- 
fectly true, and rocker or curved bearing blocks of equally 
good quality and workmanship. In Morrison’s standard 
expansion bearings the rollers are of the comparatively 
large diameter of 12in., and the parts not needed are re- 
moved, and their see-saw throw allows of a linear move- 
ment of the one three-thousandth part of the span. 
When dust and dirt accumulate, as they inevitably do, 
the services of a long-handled brush are made use of, and 
the rollers relieved of every obstruction which might 
prevent them playing freely in their frames. As similar 
precautions can S adopted in this country, and as they 
are more needed in consequence of the increase in the 
dimensions of girders, we submit that it may be assumed, 
in fairness to the designers and constructors of bridges 
and those having the charge and maintenance of them, 
that rollers in future will act, and thus the chief, if not 
the only objection to their employment, will be removed. 
Their value, when in proper working order, in reducing, 
though not altogether obviating, the risk of oblique 
pressures upon the supports, is admitted. 

Every bridge girder, and probably every member of it, 
undergoes some deformation when subjected to the 
actual working stress. This is equivalent to an alteration 
in the form or general contour, due to the departure of 
the forces and stresses from the normal direction of their 
original lines and planes. Independently, therefore, of 
the necessity for providing for expansion on the score of 
changes of temperature alone, some provision of a similar 
character is required to meet the case of stresses induced 
by the deformation of the whole bridge. If these be dis- 
regarded, the terminal members, or those meeting over 
the bearings, might in large girders be exposed to the 
action of stresses of a very serious character. Hence 
some arrangement must be introduced between the upper 
surface of the rollers and the bearing or seat of the 
girders which will allow them to slew or swivel slightly, 
as circumstances may necessitate. The rocker, which 
may be independent, but is usually part of the rocker 
plate, fulfils this duty very efficiently, and practically 
puts the finishing touch to the modern massive, although 
perhaps a little complicated, girder bearing. 
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WORKING OF SCOTCH RAILWAYS. 


THE directors of the three leading Scotch railways have again 
had to face their shareholders with somewhat depressin 
reports ; though it is sufficiently clear that this untow 
state of matters is due to exceptional and, it may be hoped, 
temporary causes. In 1893 the English coal struggle caused 
serious losses in spite of the increased mineral traffic due to 
the exportation of coal southwards ; and last year the strike 
of the Scotch coal miners, which lasted from 26th June to 
15th October, had a still more disastrous effect on railway 
earnings, so that lower dividends have in all cases been 
declared than those of last year. The accounts of the Cale- 
donian Railway for the six months ending 31st January last 
show a total revenue, not including canal returns, of 
£1,509,522, a decrease as compared with last year of £122,027. 
The sum available for division after payment of preference 
stock dividends is £240,599, out of which 3} per cent. on the 
ordinary stock is to be paid, leaving to the credit of next half 
year the sum of £7892. The working expenses show a sub- 
stantial reduction, largely due to the reduced wage bill, 
resulting from the number of locomotives laid idle by the 
strike, the mineral and goods train mileage being less by 
446,213 miles than in the corresponding period for last year. 
A net gain of £7054 in coaching was made, about 300,000 
more passengers being carried, the trains running an addi- 
tional 145,000 miles. The goods traffic gained £4592, and 
live stock £50. The total working expenditure comes out as 
52°50 per cent. of the traffic receipts, and 27-80d. per train- 
mile. The figures a year ago were much more favourable, 
the proportions then being 49°63 per cent. of receipts, and 
27-21d. per train-mile. The capital expenditure for the past 
half year amounted to £317,958, and for the current half 
year it is estimated at £591,773, of which sum about one-half 
is intended for the Glasgow Central Railway. The total 
capital of the Caledonian Company, already created, amounts 
to £45,742,188. The report of the Glasgow and South- 
Western Company shows a decrease in mineral traffic of 
£52,000 due to the coal strike, which was also responsible for 
an extra charge of £5000 for locomotive fuel. The revenue 
available for dividends is £162,026, which, after settlement of 
preference claims, provides for 2} per cent. per annum on the 
ordinary stock of the company, carrying forward £2354 to the 
account for next half year. It should be noted that £8546 of 
the sum available for dividends represents the premiums de- 
rived from the sale of £48,000 worth of Portpatrick and Wig- 
tonshire Railway stock. The Glasgow and South-Western 
traffic receipts, apart from the mineral collapse, showed an 
increase of £13,542 in coaching, £8944 in goods, and £1276 in 
live stock, as compared with the corresponding A gw of 1894. 
Of the coaching receipts £10,000 was derived from 28,000 
additional third-class passengers, which compares curiously 
with the very much larger number carried by the Caledonian 
Company, for smaller gain. The estimated expenditure for 
the current half year is £96,945, of which nearly £30,000 
is to be spent on working stock, including the addition of 
eighteen large bogie carriages and 200 mineral wagons. The 
North British Railway Company’s report shows that though 
under all heads, except minerals, the results of the past six 
months working have been very satisfactory, the coal strike 
had reduced the revenue, and ra‘ the price of fuel to such 
an extent that oniy £50,560 was available for division among 
the ordinary shareholders, whereas last year they received 
£146,000. This reduces the dividend to 14 per cent. per 
annum, as compared with 3 per cent. last year, a balance of 
£3465 being carried forward to the current half year’s 
account, The revenue account shows that passenger traffic 
has yielded the substantial increase of £22,829, part of which 
is due to the opening of the West Highland Railway last 
August. Of the increased passenger receipts no less than 
£20,164 is derived from the conveyance of 625,000 more 
third-class passengers during the six months, while 
the number of first-class passengers steadily declines. 
Merchandise traffic yielded £12,437 more, but the severe 


Mineral yennipty fell off to the extent of £95,000, and an 
extra sum of £21,000 was paid for coal, thus brin g 
the dead loss due to the miners’ strike up to £116,000, ns 
expenditure on — account during the half year was 
£175,690, and for the current half year the expenditure is 
estimated at the large sum of £447,700, about half of which 
is to be spent on the improvement of the Waverley station 
Edinburgh. F 


THE MERCHANDISE MARKS ACT, 


Peruaps the best proof of the utility of this statute in pre- 
venting fraudulent trading is the scarcity of prosecutions 
under its MN ga as compared with the enormous interests 
it is established to safeguard. The primary purpose of all 
laws is to prevent wrongdoing, and the secondary purpose is 
to punish those who persist in walking dishonest paths, The 
great factor in this suppression of mercantile unfairness ig 
the establishment of a high moral standard in the commercial 
community, such a standard as makes it impossible for those 
who hold it to do anything inequitable. Where this standard 
does not exist the only remedy is the force of the law. It is 
to be hoped that both causes are to be credited with the 
diminution in actions for the defence of trade marks, which 
is so gratifying a feature of current commercial history. A 
case of extreme interest, and a typical one as regards foreign 
competition, was reported in the Sheffield papers last 
Thursday. A Solingen firm, trading in India, engaged 
certain cutlery manufacturers in Sheffield to make for them 
razor scales, on which were put marks closely resembling, it 
was alleged, the marks of a leading Sheffield firm. The con- 
tention of the complainants was that these marks so closely 
resembled their marks that they were calculated ‘o deceive 
the native purchaser. It was insisted by the defendant firm 
that there was no intention to deceive, and that the natives 
would not be deceived, by the mark. The stipendiary magis. 
trate, however, after hearing the evidence of Sheffield 
manufacturers, held that the marks came within the Act, and 
inflicted a penalty, while ordering the scales to be destroyed. 
It is certainly true enough, as urged for the defence, that 
trade marks are nowso numerous that it is hard to hit upon one 
which may not resemble another already in existence, but, 
on the other hand, when a manufacturer in the same line of 
business states in his evidence that “he has travelled all 
through India, gone into the bazaars and paid great attention 
to the question of marks,” and goes on to say that he believes 
95 per cent. of the natives would be deceived by the mark into 
the belief that they were buying a Sheffield razor and not a 
Solingen one, it is very hard to see how the stipendiary magis- 
trate could have come to any other decision than he did. 
The Indian market is that in which our German rivals have 
been more successful in taking British trade, particularly in 
hardware and cutlery, than in any other of the open markets 
of the world. It is & market which takes an enormous 
quantity of razors. The Hindoo is a great shaver, and as he 
has not the means to set his razor to rights after using it, he 
invariably, in many densely-populated districts, throws it 
away after using it only once or twice. This accounts not 
merely for the extraordinary quantities of razors which are 
sent there, but for the fact that they are nearly all of the 
cheaper sort. It is evident that the man who at the outside 
wants & new razor for every three or four times he shaves, 
and in many instances a razor every time, cannot afford to 
indulge in a costly article. All he wants is a tool to clear his 
face of superfious stubble and give him the comfort insepar- 
able from a clean shave. Hence it is that the razor trade of 
India has been the subject of so much competitive enterprise 
amongst the foreign rivals of Sheffield. 





‘RIGGING " THE IRON MARKET. 
NOTWITHSTANDING all warnings to the contrary, attempts 
at “rigging” the iron market continue in the Midlands. 
The latest project in this direction is the proposed establish- 
ment of what is termed an “alliance” between the black 
sheet iron makers and manufacturers of galvanised corru- 
gated sheets. The scheme discussed in these columns a 
month ago for starting an association to include the counties 
of South Yorkshire, Lancashire, Derbyshire, Nottingham- 
shire, and the Midlands generally, to regulate the prices of 
all descriptions of second-class finished iron, has come to 
nought, as we suggested was probable. But an “alliance’’ 
between the makers and consumers of black sheets has taken 
its place. The idea is to form a close corporation with the 
view of agp a trading either by makers or consumers 
outside the “alliance” ranks. The effect, of course, would 
be to put up prices and to make it difficult for outside firms 
to obtain supplies. Indeed, the promoters of this new scheme 
for “ rigging ” the market make no secret of their intentions. 
It is a matter of surprise that any industry is to be found so 
ignorant of the first principles of political economy to try 
such tactics as these. Was it ever known that combinations 
in the iron trade ever succeeded for any length of time in 
a artificial standard of values? Our friends in 
the Midlands must have short memories if they imagine the 
contrary. Experience of corners, both in this country and 
America, has been distinctly amy to any permanent 
success resulting. In the first place, it is impossible to get 
all the members of the trade to combine, and next, if it 
were, the legitimate attempts of buyers to escape from 
syndicate operations would soon result in new firms starting 
up, but we should counsel the Midland ironmasters to leave 
things alone. 


CHEAPENING PRODUCTION IN IRON MANUFACTURE. 


EVERYTHING goes to show that the result of the foreign 
competition which we are now experiencing in the British 
iron trade will be a cheapening of production in our methods 
of manufacture. If no other benefit issues from the difficul- 
ties which surround us, this would be one. The advantage 
will be important. The most careful inquiry into the means 
by which the continental and American ironmasters are able 
to accept so low prices as prevail at the present time is con- 
vincing of this—that it is not merely longer hours and lower 
wages of Belgium and Germany or the cheaper fuel of the 
United States that makes it possible for the ironmasters of 
those countries to sell in English markets. Other reasons 
exist, and British ironmasters must take note of them. 
Indeed, we are glad to know that they are already ane « 
We refer to the strenuous efforts which are being made both 
on the Continent and in America to reduce costs of produc- 
tion, distinct altogether from the matter of wages, to the 
lowest possible point. Visitors to the Belgian, German, and 
Austrian ironworks would be amazed to find what economies, 
both in the matter of furnace working and fuel consumption, 
are in operation there, alike in the mill and forge depart- 
ments. It would hardly be believed, yet it is none the less 








weather in January reduced live stock receipts by £600, 


the fact, that in Belgium the ironmasters have got their 
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amount of waste of iron in the re-heating pile furnaces down 
to 7 percent. In this country a waste of no more than 12 to 
15 per cent. is considered good management. Similarly 
striking examples might be mentioned in the matter of fuel, 
3 owt. of fuel being made to do the work of 64 cwt. with us, 
and slack very tly taking the ge of large coal. In 
various parts of the kingdom economies are already proceed- 
ing on the lines suggested. But British ironmasters must be 
prepared to spend more money in outlays of this sort if 
customers are to be retained. 








LITERATURE. 


A Treatise on Industrial Photometry. By A. Pataz. Trans- 
lated from the French by G. W. and M. R. Parrerson, 
New York: Van Nostrand and Co. London: Sampson, 
Low, Marston and Co., 1894. 

NotTWITHSTANDING the fact that more than nineteen- 

twentieths of the labours of electrical engineers in this 

country have for their object the production of light, 
there has been until now only a single book in English 
on photometry, and that, chiefly from the point of view of 
gas testing. r. Palaz, of the University of Lausanne, 
produced his ‘“‘ Traité de Photometrie Industrielle Speciale- 
ment Appliquée 4 l’Eclairage Electrique” in 1892, and 
the present work has been translated by G. W. Patterson, 

Assistant Professor at the University of Michigan, and 

M. R. Patterson. 

The word “ industrial ” has been wisely dropped from 
the title of the translation, for though the treatise contains 
a most complete collection of descriptive accounts of 
apparatus and of experimental observations by the best 
authorities, it furnishes at the same time a very good 
manual of the scientific principles of photometry upon 
mathematical lines. Photometry asa branch of physical 
science may be treated as a system of measurement of 
luminous radiant energy; but industrial photometry, 
with which alone engineers as engineers are concerned, 
must be founded on visual impressions, and the subjec- 
tive phenomena of vision, the Purkinje effect, and the 
laws of Fechner and Weber, must be recognised. A page 
or two on the physiological principles is to be found in 
this work, but sufficient emphasis is not given to the fact 
that though an engineer may for his own satisfaction 
measure the candle-power of his lamps, or the illumina- 
tion which they produce, by means of photometers, his 
clients will judge of this work simply by the useful effect 
of the light. 

The mathematical portion of the book freely uses the 
integral calculus, but the results are given so clearly that 
the non-mathematical reader need have little difficulty in 
making out the common-sense meaning of the problems, 
and in many cases, in applying them in practice. The 
author must well nigh have exhausted the annals of 
physical science in his search for descriptions of photo- 
meters. The section dealing with them contains some 
thirty-six illustrations and diagrams, and the relative 
practical merits of the different forms of apparatus are 
sufficiently indicated. In no other place, save in the 
original paper in Comptes Rendus, have we seen an 
account of Macé de Lépinay’s scientific use of green and 
and red glass, though the unreasoning use of such 
screens for the purpose of overcoming the difficulties of 
colour differences is very common. 

The section relating to photometric standards is even 
more elaborate than that on photometers. Since the 
original treatise has been written the electric arc stan- 
dard has been proposed, tried, and abandoned, and quite 
recently a promising, though rather too scientific, stan- 
dard has met with the approval of the Reichsanstalt. 
An English reader can hardly read this chapter without a 
feeling of shame for the wretched “ parliamentary 
candle ” which still remains as the only recognised unit 
in this country, although the Methven and Vernon Har- 
court standards have enabled good photometric work to 
be done which would have been impossible had the candle 
been actually used. The amyl acetate lamp, the only 
standard at present generally recognised in the scientific 
world, is very fully described; but nothing is said of 
corrections to be applied for changes of barometer and 
thermometer. Whatever may be the irregularity and 
faults of the English candle, the fact that Methven 
standards are made with some care to a certain standard, 
and that these are officially recognised, gives some definite 
magnitude to this unit of light, and we cannot therefore 
accept the large variations of the candle as any excuse 
for inaccurate comparisons with other units. Under these 
circumstances, we cannot reconcile the assertion that the 
English candle is equal to 1:02 amyl acetate units with 
the 1°13 which is the average value generally accorded to 
this ratio. 

The section on electric light is not altogether in keeping 
with the rest of the book. Tests of incandescent lamps 
showing the variations of candle power in different 
directions, and the still more important examination of 
the distribution of light from an arc lamp, ought, of course, 
to be fully discussed, as indeed they are; but the ageing 
of incandescent lamps, the difference of potential in the 
arc, the manufacture of carbons, and such matters, are 
out of place, and, owing to continual improvements in 
processes of manufacture, are somewhat out of date. 

There is no reason why the Dibdin and the Rousseau 
radial, and Vernon Harcourt photometers, should not be de- 
scribed in the earlier part of the book instead of a chapter 
on “General Equipment and Auxiliary Apparatus,” the 
other matters discussed in this chapter, namely, personal 
errors, and the graduation of the photometer bar, might 
have been brought before the reader in connection 
with Fechner’s law and with the elementary considera- 
tions of photometric measurements respectively. 

A short but important chapter on the distribution and 
measurement of illumination brings the volume to a 
conclusion. Like the greater part of the book it consists 
of an admirably digested compilation of papers and 
articles from continental journals. The work of Wybauw, 
Weissenbruch, Loppé, and Mascart is described, together 
With several original contributions from the author. 








The subject is necessarily mathematical, but wherever 
possible it is well explained by diagrams, and several 
purely graphical constructions are given. Eight pages of 
appendices by the translators are added. Some of these 
are critical, and some contain the result of researches 
which have been published since the date of the French 
original, as, for example, Dr. Sumpner’s list of the refiect- 
ing power of various surfaces. It isa pity that the trans- 
lators have not endeavoured in such an appendix to bring 
up to date the last chapter on “‘ Distribution and Measure- 
ment of Illumination,” with a few notes on the work of 
Nichols, Abney, and others. The index is very poor, 
and there is no list of contents. The spelling, and in 
some places the language, is American ; but the printing, 
especially that of the illustrations, is a great improve- 
ment upon the original French work. The translators 
are well justified in their remark in their preface that no 
work to be compared with it has appeared up to this 
time. 


The Indicator and its Practical Working. By A. G. Brown. 
Manchester: The Globe Engineering Company. 1895. 


A.THouGH in his description and illustration of an indi- 
cator, the author of this book refers only to the Tabor 
indicator and its parts, his book is very thorough on the 
practical working and employment of indicators generally, 
and to the numerous uses to which they may be put. The 
methods of indicating an engine and the various kinds of 
apparatus and connections by which an indicator is con- 
nected to a cylinder and its drum is given its motion, 
and the errors which arise from the use of imperfect or 
improperly used indicator rig are fully but concisely 
dessribed and illustrated, the rig, including the panta- 
graph and lazy-tongs arrangement, more favoured in the 
States than here. The author does not, however, prefer 
it to the plain swinging lever with link connection to the 
crosshead, which is so usually used by engineers in this 
country who take any care to secure a good accurate 
working arrangement. He illustrates and describes a 
method, however, which enables the indicator to be used 
without any lever or rod rig, namely, by a reducing gear 
attached to the indicator itself worked by a cord con- 
nected direct to the crosshead or other part, with motion 
corresponding with that of the piston. The disc at the 
bottom of the drum is a worm wheel, and on the end 
of the spindle of the worm which gears with this is a 
cord drum easily thrown in and out of gear, and easily 
changed for various strokes. We have not used an indi- 
cator fitted with this gear, but it is said to work well with 
freedom in the gear yet without slack, and offers very great 
advantages, and commends itself in many ways. 

This part of the book is followed by description of the 
essential features of indicator diagrams, typical illustra- 
tions of good and of unsatisfactory diagrams, with the 
improvements made after re-setting the valves or other 
modifications suggested by taking the first set of cards. 
In describing the methods of ascertaining the mean 
effective pressure shown by an indicator diagram, the 
author describes the very useful and simple form of 
diagram averaging instrument, a kind of planimeter, 
which is being introduced by the Globe Engineering 
Company, as wellas the Tabor indicator. 

In dealing with back pressure the author gives in- 
structive diagrams in explanation of this part of 
the subject, which is satisfactorily treated as far as 
general cases are concerned, but he does not allow 
for special cases when he assumes that clearance 
spaces should always be filled with steam compressed 
to the initial pressure, but he shows the importance 
of very small clearance spaces and the comparatively 
small range of compression, which is then sufficient to 
raise the compression pressure up to the initial. Some 
modification is necessary in the following sentence: 
‘* As in the case of a high-pressure cylinder, the work up 
to the point of cut-off is done in the boiler, so in the 
second cylinder up to the point of cut-off the work is 
actually performed in the first cylinder ; or to look at the 
other way, a portion of the work done in each cylinder is 
transferred to the next falling one.” The author has 
some methods of his own of estimating the loss by 
cylinder condensation in simple, compound, and triple 
engines, and he gives methods of arriving at the 
feed-water consumption from the indicator di 
He also gives tables showing the steam required for con- 
densing and non-condensing engines working at different 
pressures and cut off, the consumption being obtained 
from an assumed indicator di , leakage not being 
considered by an addition being made for cylinder con- 
densation from the tables already referred to. Steam 
engine tests occupy some space, and give occasion to 
describe the globe calorimeter, which is one based on the 
wire-drawing system, and provided with a separator. 
Methods are given of locating the clearance line on a 
diagram, methods which are based on the construction of 
the hyperbolic curve, and the various uses and interpreta- 
tions of a large number of diagrams from cylinders, steam 
chests, steam pipes, and pumps carefully interpreted. 
The remainder of the book is occupied with a large 
number of tables, which are particularly useful in con- 
nection with the indicator and its practical working. 


Steam Power and Mill Work Principles and Modern Practice. 
By Grorce W. Sutciirrs, Wh.Sce. 8vo. London: Whit- 
taker and Co. 1895. 

Ir is very difficult to find a reason for the publication of 

this book. The author has found one, it is true; but 

we cannot think that any one who has any knowledge 
of the books in general use, or any knowledge of engi- 
neering, who, like him, will ‘‘ believe that the work will 
be found to be of use in deciding questions as to the 
provision of new plant or the conversion or replacement 
of existing plant, and in determining the conditions 
under which it may be worked to the best advantage.” 

The book contains 877 pages of general descriptions 

and talk about most things of the mill work mechanical 





engineering order; but there appears to be absolutely 


- | sea-going trials have numbered thirteen. 


nothing new in the book, unless it be the attempt to 
describe intricate machinery and appliances without 
diagrams or drawings. There is a good deal in it o 
the observation of things that happen in mill engineezig 
—such as effects of accumulated air in pumps and pipes, 
water in steam pipes, holes in leather belting, air in 
condensers, and so on. The first chapter relates to heat 
and work; and in a paragraph headed “ Extinction of 
Heat Equivalent to Work Produced,” we are told that 
in all heat: engines—such as steam engines, gas engines, 
hot-air engines, &c.—heat disappears, and an .exactly 
equivalent amount of mechanical work or power is 
produced. If the author has found out something 
new, he does not appear to mention it as though 
he suspected a novelty, so it must be assumed that 
the unity efficiency engines of which he thus speaks 
are incorrectly described, and that only the converse of 
the statement was intended. The p e of a con- 
denser is described in a chapter on condensers without 
the mention of the creation of a vacuum, although a 
vacuum is casually mentioned under the head of “ Duty 
of condenser measured by the quantity of heat treated.” 
All that is said about condensers of various kinds is with- 
out illustration, and as this absence of illustration charac- 
terises nearly the whole of the book, the above criticism 
applies almost throughout. In a chapter on the useful 
power measured by a brake, the reader is treated to a 
description which few could understand, and from 
which no one could gain anything about measuring the 
power of an engine by a brake. It is a laborious and not 
quite an orderly compilation, but it contains nothing that 
is not better done in several books dealing with one 
or two of its many subjects. 


Caleareous Cements: Their Nature and Uses, with some 
Observations upon Cement Testing. By Grtpert R. 
REDGRAVE, with diagrams. London: Charles Griffin and 
Co. Small 8vo., pp. 238. 1895. 


AFTER an introduction, a retrospective and historical 
review of the cement history, and a chapter on the early 
days of Portland cement, the composition of this material 
is taken up in the fourthchapter. The various processes 
of manufacture are then followed step by step, with 
descriptions of the machinery and plant employed from 
the wash-mill to the testing machine, including various 
kinds of drying processes, furnaces, grinding machines, 
and mills and the plant devised for some of the systems of 
cement making which have come into general use, though 
some of them have been and are promising. A valuab 
part of the book is the careful but brief description which 
the author gives of these tried and untried systems of 
machinery and plant, for they may often prove useful as 
hints in future, not only as to what has been done, but of 
combinations which may be made. With regard to stone- 
breakers, the author might have usefully insisted on the 
more éxtensive use of this class of crushing machine. It 
is, perhaps, not too much to say that for every crusher at 
present at work in cement works at least two should be 
employed, so that the crushing operation may be divided 
into several stages, and nothing larger than pieces of the 
size of wheat or barley be allowed to pass to the mill- 
stones or grinding rolls. Great economy in the cost of 
grinding and in the cost of machine repairs would be 
secured by a proper division of the work in this way, and 
suflicient use of separating or grinding plant. 

Mr. Redgrave has made good use of the voluminous litera- 
ture of his subject in the “ Proceedings” of the Institu- 
tion of Civil Engineers, and his book will be useful to all 
interested in the manufacture, use, and testing of cements, 
although its value would be greater if the illustrations 
were more numerous and larger. 








PARLIAMENTARY NOTES. 


The Belleville boilers—Mr. Robertson, on behalf of the 
Admiralty, has given the following further information :—(1) 
There are eight Belleville boilers in the Sharpshooter. The 
boilers for the Powerful and Terrible, and for the new first 
and second-class cruisers to be laid down this year are the 
same in make and design as the Sharpshooter’s. (2) The 
The shortest trial 
was the usual three hours’ commissioning; the longest of 
80 hours. The longest in time was one of 30 hours at over 
93 per cent. of her natural draught power; during that time 
she steamed 480 knots, at an average speed of 16 knots. The 
boilers of the ship have been in use since February, 1894, but 
the exact number of hours cannot be given at present, as the 
vessel is away from England. There have been no defects of 
any kind reported, and no tubes have been removed for répairs 
or replacement. (3) The only cause of any detention at 
Gibraltar was a defect in the machinery, and not in the 
Belleville boilers. The Sharpshooter is now at sea, cruising 
with the Channel Squadron. Mr. T. G. Bowles asked whether 
the Government proposed to make any trial of those boilers 
in vessels intermediate in size between the Sharpshooter and 
the Powerful and Terrible. Mr. Robertson replied that in 
time no doubt it will be done. 

The explosion at Fenchurch-street Station.—Mr. Asquith 
said that he had inquired into this matter, and was advised 
that scientific opinion differs as to whether the bursting of 
these cylinders was due to the pressure of oxygen upon an 
imperfectly-welded steel tub. or to traces of impure sub- 
stances present in the oxygen. He proposed to refer the 
question for the opinion of two or three distinguished experts 
on such matters. 

The Steam Engines’—Persons in Charge—Bill.—This 
Bill, the text of which we give in another place, its 
second reading on Wednesday, and was referred to a 
Select Committee. Sir E. Harland opposed the second read- 
ing. He expressed a strong opinion that it was very seldom 
that fatal accidents occurred with the class of engines and 
boilers with which the Bill dealt. Mr.G. W. Palmer objected 
that if the Bill became law, much of the responsibility which 
ought to rest on the shoulders of employers of labour would 
be removed. In moving the second reading Mr. Allan said 
it was proposed to strike out of the Bill the portions referring 











to agricultural engines, to railways, and to steamships, 
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THE GREAT FLOOD, BATHy NOVEMBER, 1894. 


Irv may be of interest to our readers to have some par- 
ticulars of the floods which took place in November last 
through the overflowing of the river Avon, and which were | 
attended with such disastrous consequences to the city of 
Bath and neighbourhood, and we are now able to give the | 
following information. In order that the extent of these | 
floods may be compared with those of previous years, we give a 
table giving a record of the heaviest floods which have 
occurred in Bath during the present century and the heights 
to which they rose—see Table A. 

The heavy rain which fell on the 11th and 12th caused the | 
river to rise to a great height, until, on the 13th, it was | 
within 10in. of the great flood of October 25th, 1882, 
when the water rose to a 
height of 12ft. Gin. above 
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STOTHERT AND PITT’S WORKS, BATH—LOWER STOREY, SUBMERGED 


February, 1892, that any definite action was taken, when a 
resolution was passed by the Floods Committee “ that 
Messrs. Sir Jno, Coode, Son and Matthews be instructed 
to inspect and report upon the best plan for 
preventing floods resulting from the overflow of the river 
Avon within the boundaries of the borough.” Messrs. 
Coode, Son and Matthews accordingly madea very careful and 
minute examination of the river, and gave a very exhaustive 
report, which for the first time gave all the data necessary 
for the proper consideration of the subject. The report sets 
out the difficulties of dealing with the immense volume of 
water which has to pass through a very narrow channel, and 
which at the flood of 1882 amounted by calculation to 40 
million cubic feet per hour, and indicates the works 


' necessary to lower the extreme flood level; these works are 





the crest of Pulteney Weir 
in the centre of the town 
(see the table). A 
break then occurred in the 
weather, and rain ceased, 
with the result that the 
water considerably sub- 
sided; but rain setting in 
again, in a few hours it 
had risen higher than ever, 
until it reached its climax 
on the 15th, when the 
average height of the flood 
was about 10in. higher than 
that of October, 1882, thus 
being the highest on record. 
Some idea of the extent of 
the flood can be gathered 
from the accompanying 
view of the works of Messrs. 
Stothert and Pitt, engi- 
neers, Bath, from which it 
will be seen that the water 
reached nearly to the top 
of the entrance doors. The 
whole valley of the Avon 
was studded with huge 
lakes. In Bath itself many 
of the streets were sub- 
merged to a depth of several 
feet, and boats were requisi- 
tioned to convey people 
from one part of the town 
to another. In the low- 
lying districts, inhabited chiefly by the poorer class, the , 
water reached the bedrooms of the houses, and many 
thrilling instances and hair-breadth escapes are recorded. 
Hundreds of people were rendered homeless, the state of 
desolation being almost indescribable. 

From time to time numerous schemes have been suggested 
for the prevention of these disastrous visitations. The 
subject of floods prevention at Bath was reported upon by 
the well-known engineer, Mr. Thomas Telford, in 1824, after 
the occurrence of the great flood of the previous year. He 
recommended the straightening, widening, and deepening of 
the river in certain parts. He also called attention to the 
restricted waterways at the Old Bridge, and recommended a | 
new siagle span structure in substitution for the existing 
work. The total estimated cost of the works proposed by | 
Mr. Telford was £47,868; it should, however, be noted that 
since 1824 wages have considerably increased. In 1877, 





THE 


Mr. Mitchell, the City Engineer, reported to the Inundation | 


Committee on the prevention of flooding. He recommended 
‘the removal of the stone weirs and the substitution in their 
places of iron hatches.” 


that it would be necessary to construct five such weirs. 
The great flood of October, 1882, caused the whole | 
question to be opened up afresh, but it was not until 





Mr. Mitchell estimated the cost of | 


each hatch weir at from £2000 to £2400, and he considered | 
| committees which are called into existence after each succes- 








SUBMERGED QUAYS AT BATH 


the deepening of the river, the lowering of weirs, removing 


| the Old Bridge, and providing sluices and other works for 


increasing the discharge, at a total cost of £106,645. They 
also state that the execution of these works would probably 
result in lowering the level by 2ft. 6Gin., but that it is very 
questionable that such a lowering would be commensurate 
with the expense involved. They point out that the whole 
of the works above referred to would enable a flow of 30 
million cubic feet to be carried through the city, but that if 
the remaining 10 million cubic feet are to be provided for, in 
order to eliminate the chance of flood altogether, they 
suggest that relief culvert, 18ft. in diameter, should be 
run through the hill so as to cut off the bend of the river, 
at an approximate cost of £64,000. 

Messrs. Coode, Son and Matthews also strongly hold that 
the question is not one for Bath alone, or that can be 
properly dealt with within the area of the borough, and they 
think that the whole river should be put under a conservancy 
board, There is no doubt that the repeated recurrence of 
floods is very unsatisfactory, involving as it does the flooding 
out of alarge and poor district, inhabited mostly by working 
classes, their only relief being the charitable efforts of relief 


sive disaster. And not only this, but as there are numerous 


‘timber yards, factories, gas works, &c., along the banks of 





the river, the loss entailed through damage, sto 

works, c., is very serious and lec msahing the — pe 
the works of Messrs. Stothert and Pitt—who have supplied 
us with some of the foregoing particulars—the whole of their 
valuable machinery was under water for several days, the 
state of their foundry after the flood had subsided being 
indescribable, many tons of moulding sand having to be dried 
by artificial means, and it being many weeks before the place 
was in pan working order again. In describing the effect 
of the flood in these works, the Bath Herald said :— 

“ Much damage has been done to the machinery, which in 
almost every department was submerged to the extent of 
about 4ft. The foundry was still under water, and here the 
ravages of the flood are more prominently marked, The 
force of water rushing through the foundry shed must have 
been alarming, and large iron mouldings and patterns have 
been displaced and swept from one end of the place to the 
other. The force of the current can be perhaps estimated by 
the fact that the doors of the shed, which are almost parallel 
with the river, and which were securely bolted and banked up 
with sand, besides having three weights of 1 cwt. each placea 
against them, were almost torn off the hinges, and at the 
further end of the shed, the large sliding door, weighing 
about a ton, had been lifted by the water. This door, too, 
had been banked up with sand, but since it has been lifted, it 
is impossible to tell the number of patterns which have been 
swept right away. The carpenter’s shop, and many small 
outbuildings, are completely wrecked, and a large quantity of 
timber has been lost. Two large iron tanks of considerable 
weight were carried away down the river, but one of these 
has been found in a field at Newton S. Lo. Over 200 men 
are employed at the works, and a large number of labourers 
were busily engaged on Friday in clearing the premises, so 
that the employés might, if possible, resume work on Monday. 
The foreman of the foundry is extremely dubious as to when 
his men will be able to commence work.”’ 


TaBLeE A.—Floods in the Avon Valley. 


Heights to which floods rose 


Date of floods. above ex’sting crest cf 


Pulteney Weir. 
eee ee eee -. 12ft. Gin. 
oe a ae ere 18ft Sin. 
1866, damuary «. «2 «2 22 «2 » 8ft. 8in. 
1867, March 8ft. Oin. 
1878, March 3ft. 6in. 
1875, July .. 4ft. 6in. 
1875, November 7ft. 9in. 
1877, November -.  6ft. Gin. 
1882, October . 2ft. Gin. 
1888, November 7ft. 3in. 
1889, March .. Oft. Gin. 
Are rr ee 6ft. 6in. 
1894, November (estimated). . oa 13ft. 4in. 


The rainfall during the first half of the month of 
November, 1894, was a most abnormal one, as will be seen 
from the following copy of the measurements taken at the 
Royal Literary Institution, Bath. 


November Ist .. *28in. 


~ 2nd.. ‘10in. 
a Srd .. *032in. 
” 7th... “h4in. 
; 8th .. ‘19in 
+6 9th .. ‘O7in 
ve 10th.. -20in 
99 lith ‘79in. 
v 12th ¢ raining heavily, 
; 13th f 1 Olin. =e flooded 
ae 14th yest 
+ 15th \ — 
8 16th “O18in, 
ee 20th 19in, 
0 21st 005in. 
Total.. 4°885in. 


On two days no measurements could be taken, owing to 
floods, and these days are bracketed with the following day, 
the total reading for the two days being given. 








INSTITUTION OF CrvIL ENGINEERS.—At a meeting of the Man- 
chester Association of Students, held on Wednesday evening, the 
27th inst.—Mr. W. B. Worthington, M. Inst, U.E , vice-president 
of the Institution, in the chair—Mr, C, G. Salterthwaite, Student 
Inst. C.E., read a paper on “Modern Permanent Way.” The 
author pointed out that the tendency of experience has been to 
reject all complicated forms of permanent way, however well 
designed, for special ends, the result being a nearly uniform sim- 
plicity of systems in the permanent way now adopted on the 
English railways, which in its essential parts remain much the 
same as in the earlier years of railways, except that all the parts 
have been made heavier to meet the requirements of increased 
loads and sheds, The author next _— a detailed description of 
the systems of permanent way adopted on twenty-five of the 
English companies, and then considered the requirements of the 
accessories to form an efficient permanent way. Commencing with 
the rails, he described the advantages derived by the substitution 
of steel for iron, stating that the quality of metal required for the 
present service was one of physical hardness combined with 
toughness and homogeneity, and in these experience has shown 
steel to be a material greatly superior to iron, The bull-headed 
section of rail he considered practically and theoretically correct, 
because it provided a large area for wear in the head, and when 
this shield was worn out the rail was left with sufficient areas 
in the top and bottom flanges to meet the alternating tensile and 
compressive strains, The maximum weight of rail at present in 
use is 901b, per yard, the average being about 851b. per yard. 
The chairs adopted by the different companies are on tye whole 
more or less alike, the variation being principally in weight. The 
heaviest chairs are 561b, each, baving a base area of 118 square 
inches, being fastened with two spikes and two treenails, the 
average weight of chair being about 45 lb., three companies out of 
the twenty-five companies considered adopting the joint chair. 
Most of the companies are now using steel fish-plates and bolts, the 
relative proportion of deep to shallow fish-plates in use being about 
equally divided, the average weight of fish-plates adopted being 
about 331b. per pair. The author gave a description of the 
methods adopted in creosoting the sleepers, and a method for 
boring and planing the sleepers and fixing the chairs by 
machinery. Creosoted sleepers are now universally adopted on the 
main lines, the average number of sleepers per rail length of 30ft. 
being eleven. The author mentioned that in this country no rail- 
way company has definitely adopted metal sleepers for general 
use, but experiments with different forms of sleepers have been 
made and are still being conducted on some systems, The chief 
difficulty, from a constructional point of view, lies in the adaptation 
of the steel sleeper to the double-headed rail, and it may be fairly 
premised that no system is likely to be generally adopted that 
would require a special section of rail. Probably about ten miles 
in all of steel sleepers have been laid‘in this country, but there 
does not appear to be any absolute information as to their capa- 
bilities, ‘The average weight of permanent way on the railways 
adopting eleven sleepers to the 30ft. rail was shown to be about 
437 lb. per lineal yard of road. In conclusion, the author pointed 
out the neceesity for a system of efficient drainage under the 
permanent way, and laid stress on the fact that the ballast played 
a most important part in the life of a railway. A discussion 
followed, and the proceedings closed with a hearty vote of thanks 
to the author for his paper. 
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generally employed on the Weaver than on any other inland 
waterway. They also built the first hydraulic canal lift at 
Anderton, which has been copied on a larger scale in both 
France and Belgium, and constructed large sluices at Dutton, 
which have lowered the level of floods in the Weaver Valley, 
and set an example which we hope to see followed in many 


subject, and showed that if they were made to play upon a 


other places as well as on the Manchester Ship Canal and at | 


Richmond ; while in former times a Weaver Weir was selected 
as an illustration of the article on Inland Navigation in the 
“ Encyclopedia Britannica.” 








THE ROYAL INSTITUTION. 


WAVES AND VIBRATIONS. 

Lorp RaYLEIGH delivered his fifth lecture on the above 
subject at the Royal Institution last Saturday, and said that 
he would show a variation of Savart’s experiment—which 
was described and illustrated in our last—in which a jet of 
falling water regularises itself. He took a bung A, Fig. 1, 
carrying the wooden rod A H, to which the 
metal plate Y was attached at the bottom. 
Through the tube K a short ge of glass 
tube passed, conveying a thin stream of 
water, which broke into drops at W, and 
the drops fell on the plate Y, causing vibra- 
tions in the wooden rod and the tube K, 
thus setting up periodic motions in the 
falling stream, and causing it to regulate 
itself, so that the fall of the drops gave a 
musical note. N is an inverted glass gas 
jar, acting as ® resonator. When he put 
his finger at T to intercept the drops before 
they reached the metal plate, the regula- 
rising and the musical note ceased, and 
nothing was heard but the splashing water. 





“ He said that when the spacing between 
the drops is long in comparison with the 
as ; diameter of the jet the equilibrium is more 


stable, and entered into the philosophy of 


stretched membrane, the latter formed a sort of telephonic 
reservoir, and the sound was magnified. 
If a tuning-fork be excited by a bow the sound gradually 


dies down, but there are various ways of maintaining sound | 
by drawing upon some source of energy by which the | 


motion otherwise lost can be sustained. In the organ pipe, 
for instance, energy is supplied in the form of wind. The 
vibrations of a tuning-fork can be electrically maintained as 


|in one on the table before him, with an electro-magnet 
| between its prongs. A dipper below the lower prong, and 


| force; in such arrangements it is nec 


over & little cup of mercury, acted as a make-and-break 


commutator, to send pulsations of electricity to the electro- | 


magnet, so that the vibrations were maintained by electrical 
that the force 


shall not depend alone upon the position of the vibrating 


body, so the explanation is not so easy as it appears at first | 


| sight. 


That hydrogen flames will set up and maintain singing | 


N ‘S 





FIC.2 


noises in tubes was noticed soon after the discovery of that 


gas; these “singing flames” are not happily so named, for | 
they do not correspond with the pipe of an organ, but with | 


the bellows. He put a small hydrogen fiame inside a large 
globular resonator, and thereby excited a very deep note, 


| deeper than any note used in music, except perhaps in the 


the phenomena of jets of falling water, as | 
revealed by Savart, Plateau, and others, | 


In the case of a viscous thread, such as one of treacle or half 
molten glass, the thread does not resolve itself into drops or 
beads in the same manner, but presents to the physicist an 
entirely different mathematical problem. 


| no musical note can then be obtained. 


In another of his experiments on falling water drops, the | 


board A, Fig. 2, carried a glass tube N, through which a fine 


thread of water W H was forced up, and broke into drops at | 
H, which drops fell into a vessel placed to catch them below | 
T. Under normal circumstances the thread of water broke | 


organ. He alsoshowed that the tube conveying the hydrogen 
plays a part in the production of the sound of singing flames, 
for when the little glass tube conveying the gas is adequately 
stopped with cotton, as by the insertion of a cylindrical 
lamp wick, although the gas passes and keeps up the flame, 
He then described 
Trevelyan’s rocker, which is heated and made to rest in the 
middle upon two ledges, upon 4 cold piece of metal below, 
and which then give out a musical sound maintained by 
heat. He hada piece of large iron gas pipe into which a man 
could thrust his arm, and perhaps 6ft. long, hanging verti- 
cally from the lower end of a rope, the upper end of which 
was attached to the roof of the theatre. About a foot up 
the pipe were four thicknesses of wire gauze, which he made 


into several lines of drops, but when periodic vibrations were | very hot by means of a Bunsen’s flame; when the flame was 
imposed upon the jet by placing a sounding tuning-fork K | withdrawn, the heated gauze set up and maintained for a 
upon the board A, the drops collected intd a single line from | time a powerful solemn musical sound, by vibrations of the 
H until they nearly reached the vessel T. He then spoke of | column of air in the pipe; this experiment originated with 
jets of water of different kinds, and told how Mr. Chichester a Dutch physicist n 

Bell ten years ago used very fine jets in researches on the 





Rita. 
Lord Rayleigh exhibited a revolving mirror which kept 





absolute time with a vibrating electric tuning fork. The 

driving S yaay was & little piece of electro-magnetic apparatus 

governed by the vibrating fork. He said that the velocity of 
| the mirror was not nearly so great as that with which 
Foucault determined the velocity of light, but from its accu- 
racy it was useful for various physical ene. 

Last Friday night, at the Royal Institution, after Professor 
H. E. Armstrong’s lecture on ‘“‘ The Chemical Constitution of 
the Sugars,” in the course of which he said that the Austra- 
| lians eat more sugar per head of population than any other 

people in the world, Messrs. Cross and Bevan exhibited in the 

library some specimens of crystallised glycerine. One crystal 

of glycerine, about 14in. long, had a hole bored through it, 

by means of which it was suspended in some glycerine in a 

more fluid state than itself contained in a glass bottle 
| Messsrs. Hopkin and Williams exhibited some fine specimens 
of crystals of various chemical substances difficult to crystal- 
lise. 








t0yAL ScorrisH Society or ArTs,—The ninth meeting for the 
| session was held in the Society’s Hall, Edinburgh, on March 25th, 
| Dr. William Taylor, president, in the chair, when Mr. Walter B. 
| Blaikie read a paper on ‘‘ The Cosmosphere,” a beautiful piece of 
apparatus made by him to demonstrate the motions of the planets 
and stars with reference to the earth. A paper was also read by 
Ds. Dawson Turner on ‘‘The Spectrum Top,” and Benham's 
| coloured rings were shown through the lantern to a large audience. 


| TRADE AND BusINESS ANNOUNCEMENTS.—Mr, A. P, Trotter, 
| M.LE.E., announces that he has resigned the post of editor 
| of the Electrician, and will again devote himself entirely to 
| his mechanical and electrical engineering consulting practice. He 
has, as is generally known, practised in Westminster since 
1884, first as a partner in the firm of Goolden and Trotter, dynamo 
builders and contractors, and since 1888 as mechanical and electrical 
consulting engineer.—The firm of Crosier, 8. Mills, and Co, has 
| been by mutual consent dissolved. Mr. Mills retires for the pur- 
pose of devoting himself to his own pope go | business at 
| Sunderland, where he produces his boat gear and other patented 
| appliances, The firm will from this date be known as Crosier, 
| Stephens and Co., Mr. W. Jefferson Stephens having taken the 
place of Mr, sacra in the business,—Mr, Stanley is 
now using an alloy of aluminium discovered by experiments, con- 
taining about 6 per cent. of other metals, which possesses the 
| hardness and stiffness of gun-metal and only one-third of its 
weight, This metal works perfectly with a very hard aluminium 
| and nickel alloy for centres, screws, &c., of about half the wei ht 
| of bell-metal.—The National Electric Engineering Company o 2, 
| Holborn-place, 261, High Holborn, W.C., notify that they have 
| been appointed sole agents for London and district for the sale of 
the ‘‘Demon” Otto gas engines which are manufactured by 
Messrs. W. H. Pasley and Co., of Sherborne,—Messre. Andrew 
Barclay, Sons, and Co., the old-established engineers at Kilmar- 
nock, have appointed Mr, Thomas Turner, of Shelton, Stoke-on- 
Trent, as their general mamege, with a seat at the board.— 
Change of address, from 59, Aldersgate-street to 63, Farringdon- 
road, is announced by Mr. P, Lawrence, whose warehouse of 
machinery for engravers and prioters will henceforth be at that 
address, 
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STEAM TRAMWAYS IN ITALY. 
By P. AMORETTI, 
(Concluded from page 253.) 

Win but few exceptions—these being trunk routes, common to 
several lines—the steam tramways of Italy are all single lines, with 
passing places at such distances as are required by the extent, of 
the traffic, These passing places—Fig. 9—are usually placed on 
the side away from the road, if an extra strip of land can be 
acquired for the purpose, The length of the second line varies 
according to requirement, the dimensions frequently adopted being 
350ft. re hadang 5 points, giving 197ft. clear —_— length. The 
length of the trains is limited to about 130ft., but it may happen 
that cars have to be coupled or uncoupled and shunted. Where 
such shunting is of ordinary occurrence, or cars have to be left for 
loading or unloading, it is desirable to construct a short dead-end 
siding. So far as possible, these passing places are provided on 
public ground or at regular stations, as the tramway companies 
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have no compulsory powers for the purchase of land. The stations 
are perfectly simple in arrangement, the utmost accommodation 
being a booking-office and waiting-room, generally in a house 
adjoining the stopping places.: If there are no houses close by, a 
small wooden building is erected. At unimportant points there is 
no building, but simply a sign-board with the inscription, ‘‘ stop- 
ping place,” to indicate where passengers may await the passing 
of the train, The terminal stations are, of course, on a larger, 
though still on the simplest ible scale, The Turin station 
of the Turin, Orbassano, and Giaveno line is shown in Fig. 10, 
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It is technically a terminal station, though the starting point 
is nearly 1000 yards further towards the centre of the city, 
where it was impracticable to acquire the necessary ground. 
The letters on the plan indicate: A, booking-office; B, goods 
warehouse; Q, goods sheds ;T, carriage shed; R, engine shed; 
and M, V, F, G, and H, repairing shops, forge, and stores, Fig. 11 
is an example of a small wayside goods station at Piossasco. The 
poem building—booking-office and waiting-room—is shown 
y SU; M, Q, and R being respectively warehouse, goods sheds, 
and carriage lock-up, The terminal station of Giaveno, where 
there is, in a small space, a considerable traffic of both paesengers 
and goods, is shown in Fig. 12, The references are: U, booking- 
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office and waiting-room ; R, engine-shed ; T, roof over arrival and 
departure lines, forming carriage shed ; P, goods warehouse ; and 
Q, open goods shed. In these types of station, all shunting work 
can one by the engines, Another type—necessitated by 
greatly restricted s , but occasioning some inconvenience in 
working—is the station of Monza, shown in Fig. 13, where connec- 
tion between the different buildings is effected by a transverse 
travelling platform. The referencesare: U, booking-office ; M, O, 
workshop and stores ; R, engine shed ; T, carriage shed. If regu- 
lar stations are of infrequent occurrence on the steam tram lines, 
the connections with private sidings are, on the other hand, very 
numerous, By the fact of their construction on the high roads, 
the lines afford direct communication with farms, fruit gardens, 
dairies, mills, factories, ironworks, brickworks, lime kilns, quar- 
ries, and mines, in a manner unattainable on such a general 

le by ordi: rail- 
ways. The trucks are 
loaded direct, and run 
without any transfer 
straight to their point 
of distribution, while 
the materials required 
from the city by the 
works and factories are 
similarly brought to 
them with a minimum 
of expense in hand- 
ling. 

The development of this important branch of traffic resources 
has induced the various companies to do their utmost to facilitate 
loading and unloading processes. Thus, for instance, for the 
conveyance of bricks and tiles from the extensive works at 
Beinasco to Turin, the trucks are simple platforms, carrying three 
or four open cages in which the bricks or tiles are stacked straight 
from the field. On arrival at Turin, the cages are slung off by a 
crane on to carts, and thus conveyed to their destination without 














FIC 13 


one intermediate process of neaaieg, thus avoiding cumulative | 20 tons. 


and attendant tage of dam Another special 
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outlying sewage farms, The matter is removed in the first place 
in iron on ordinary carts to the tramway station, where the 
tanks are slung by the crane on to platform trucks, At their 
destination the tanks are either emptied direct into a large 
reservoir or conveyed on carts to the fields. Fig. 14 shows the 
arrangement at Vinovo, near Turin, where the configuration of the 
ground is such that the process of transfer from the truck to the 
cart is effected by gravitation through a large masonry reservoir. 
These arrangements are undoubtedly of great importance to agri- 
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cultural districts, and permit of the disposal at the cheapest possi- 
ble rate of sewage matter to much greater distances from the cit; 

or town than would otherwise be possible by costly works or machi- 
nery. With regard to workshop accommodation, some of the 
tramway companies restrict their operations to small jobs, involved 
in the maintenance of their engines and cars, sending them to out- 


while others are equipped for all repairs required, as well as for 












































the construction of all their rolling stock, with the exception of the | 
engines, which come mostly from Germany and Belgium. 

‘olling stock.—The rolling stock equipment of the different | 
companies varies greatly in its proportion to mileage. At the. 
nearest approximation to an average the number of enginesis from | 
0°12 to 0°19 per mile of line worked, passenger cars from 0°3 to | 
0°6, and freight trucks from 0°3 to 0°9. The Government require- | 
ments respecting engines for —— on tramways are :—(1) The | 
maximum working strain on boiler-plates is not to exceed 2}; tons | 
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per square inch. (2) The initial working pressure is not to exceed 
1761b, per square inch, and this allowance is to be reduced by 
7°35 1b, per square inch per annum for four years, ¢.¢., to 147 lb. 
per square inch. (3) The boiler of every engine must be tested 
annually by —— pressure, in the presence of a Government 
inspector, to the extent of one and a-half times the working pres- 
sure. Every fourth year the boiler must be thoroughly examined 
internally. (4) Boilers must be fitted with two safety valves, one 
of which must be beyond the control of the driver. (5) The work- 
ing parts of the engine must-be cased in so as to be hidden from | 
external view. (6) Every engine must be fitted with a brake of | 
known power; and on lines with steep gradients, two indepen- 
dent brakes must be provided. Endeavours are now being made, 
in view of the frequent use of soft steel for the boiler-plates, to 
obtain an increase of the limit of strain to 3°175 tons per square 
inch, with an initial working pressure of 206 lb. per square inch, 
without annual reduction, so long as the annual tests show the 
boiler to remain in proper condition. 
The majority of the engines have two axles; those with three | 
axles being employed very exceptionally on steep gradients. In 
— cases the e' = are fitted — —— gap The | 
general ap’ ce e@ engine with its casing is shown in | 
ig. 15. The screen or casing hangs to within din. of the | 
level. The total weight of the machine in fall working | 
order varies from 8 to 16 tons ; the exceptional maximum being | 
diameters of the cylinders vary from 7in. to llin., 
es 








charges percen’ 
class of work is the conveyance of fw:al ‘matter from Milan to 


The 
the usual in 12 to 14-ton having a diameter of 9}in. 
The prac a hi of the = =o i 





side engineering works for any repairs of an extensive nature; | 








from centre to centre, is above statement ; it frequently w 








5ft. 3in., with wheels lft. llin. or 2ft, 2}in. diameter. Neither 
condensers nor smoke consumers are adopted. Welsh coal is usually 
burnt, and wire spark guards are fitted onthe chimney. During the 
winter the = in the valley of the Po, and to an even greater 
extent the lateral valleys, are frequently covered with a consider- 
able depth of snow ; and to clear this, when the depth does not 
exceed about 18in., a small snow plough, shown by the dotted line, 
is fitted on the engine. Passengers are conveyed in carriages— 
Fig. 16—providing sixteen seats and sixteen standing-places, first- 
class; or twenty- 
four seats and six- 

— teen standing- 
places, second- 

; or @ mixed 


type providing 
eight seats 


and 

ail } eight standing- 
places, first-class ; 

and twelve seats 


and eight stand- 
ing-places, second- 
| class. In a few cases longer carriages on two bogie frames 
| have been tried, but as a rule the smaller carriages are preferred, 
as the train is made up more easily to suit the requirements of the 
moment, There is no general provision of — luggage vans, 
but one compartment is usually reserved for the use of passengers’ 
luggage. During the summer frequent use is made of open cars 
with garden seate, which are in great favour. The ordinary 
carriages—i ¢., standard gauge—weigh on an average from 3 tons 
to 34 tons, and the open cars 2 tons to 24 tons, showing a great 
advantage in favour of the latter during the season when they can 
be worked. Goods trucks generally resemble those used on the 
railways, their capacity ranging from 6 tons to 8 tons, and their 
weight—empty—varying from 24 tons to 34 tons for open trucks, 
and from 34 tons to 44 tons for covered vans. The platform trucks 
alluded to previously, for the carriage of building materials, are 
| shown in Fig. 17. 1 the passenger cars and nearly all the freight 
| cars on the steam tramways are provided with brakes, so that each 
conductor has one close at 
hand. Those usually em- 
ployed are chain-brakes on 
the passenger cars, and screw 
brakes on the trucks. Con- 
tinuous brakes are only - 

adopted in a few instances. | } 
o — or Ss 

ramwa, mpany ve 

««,«,- air brakes, the 
Sicilign Tramways Company 
on their line from Messina the 
Westinghouse brake, and the 
Piedmontese Tramway Com- 
pany the Bode brake, which 
acts by the force of inertia through the central buffers. 





| FIG.16 





























FIGAUZ 
} 


Ht) a 



































| In this latter, when the driver applies the brake to the 


“<< the buffers on all the vehicles are pressed together 
and inwards ; and by means of special levers on the draw bars, the 


| brakes are closed down. Some companies have tried the Heberlein 
| brake ; but, speaking generally, hand brakes are most commonly 
| used, as the low speed of the trains does not justify the 
| adoption of brakes of such a costly character. On some lines, 


where the ae are trying to get permission from Govern- 
ment to run their trains at a speed exceeding the regulation 
24 kiloms, an hour, the proposal has been made to adopt continuous 
brakes ; and this arrangement, now under consideration, will most 
likely be accepted by the Government. The vehicles are usually 
connected by a central coupling, but of late the Prada <r. 
so named after its inventor—has been extensively used. is 
coupling is automatic in its action; that is to say, two vebicles 
coming into contact become at once coupled. Upona plate P— 
Fig. 18—is mounted at one end a double-threaded screw V, and at 
the other end a conical guide-cup A, ter- 
minating in a collar in which is fitted a 
screw union, revolving in one direction 
only while the levers L are in their normal 
position. With two cars similarly fitted, 
the screw V and the guide and union A 
of the one are respectively opposite the 
guide and union A and the screw V of the 
other. The screw V, on coming into 
contact with the unions, are gripped 
home, and the connection remains per- 
fect until the levers L are raised, when 
the unions are free to revolve in the 
opposite direction, and so to release the 
coupling screws. The system has now 
been working satisfactorily for several 
years. On the Italian steam tramways, 
it must not be forgotten that at least 
one telegraphic connection is compulsory 
between all stations and stopping places 
along the line. This tion was 
enforced recently by the Government. 
Working arrangements.—The original 
Government regulations for the trains 
to be run on public roads were: Maxi- 
mum weight of train, including engine, 
thirty tons; maximum length of train, 
including engine, 100ft. An alternative 
regulation allowed four vehicles—each 
of about 20ft. length—and the engine 
about 17ft. These limits have since been 
extended, and for trains running at from 
10 to 12 miles an hour, six vehicles in 
addition to the engine are now allowed, 
while still greater latitude is given if the 
speed is reduced, The earliest authori- 
sations for working steam trams on 
public roads limited the maximum speed 
to 84 or 9 miles per hour. Later this 
limit was raised to 11 miles; and in many 
cases in recent years the speed has 
been increased to twelve and even fifteen miles per hour. 
It must be noted that this is the maximum speed, which 
must in no case be exceeded; and that allowance for stop- 
s has to be added, so that the effective or average speed 
is less. Experience has shown these speeds to be perfectly com- 
patible with safety on public roads ; and it is therefore possible 
that in some cases further concessions of higher limits may yet be 
made. The fares are calculated on the a basis, viz., first- 
class, 0°92d. to 1°07d. per mile ; second-class, 061d. to 0°76d. per 
mile. In ger 4 cases the actual fares are still lower. Considerable 
freedom is allowed in fixing the goods tariff ; but in all cases, 
especially where contracts are made, the rate is extremely low. 
[Details are here given of the system of ticket issues adopted : 
time-tables, supervision, the staff employed at stations, on the 
sey and at various points; wages, and other administrative 
items, 
Average cost and earning power.—It is difficult to state any 





| average cost of construction, as the works on different lines have 


been carried out under such varying conditions. In some cases it 
has only been necessary to lay the line and make good the surface ; 
while in others, streets have had to be widened, inclines altered, 
and in some instances deviations from the road have been required, 
iuvolving special work of a more or less costly character. The 
nearest possible approximation seems to be from £1280 to £1920 
per mile for cost of construction, of which amount about £960 is 

uired for the permanent way, materials, and laying. The cost 
of land. or of station buildings —_— course, not included in the 
orks out at from £320 to £380 
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BRIDGE OVER THE SPEY, KINGUSSIE 


(For description see page 295) 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


A mine drainage tunnel.—The five-mile tuonel which has been in 
progress for some years’ to drain about 500,000,000 gallons of water 


per mile, but it is practically impossible to arrive at any general 
average. In regard to rolling stock, the cost of equipment varies 
from £450 to £570 per mile. Sundry items of supervision, com- 
pensation, workshops, telegraph or telephone, furniture, &c., come | 


to from £100 to per mile. “ npc ~ 
The average total therefore, as nearly as can be stated, is :— from the flooded Jeddo anthracite mines in Pennsylvania, has been 
Par entle completed, and the water is slowly being drawn off through asmall 
Construction .. .. £1600 tap hole to prevent damage along the line of the creek into which 
Land and buildings 850 the tunnel discharges. The tap hole was drilled from the surface 
Rolling stock .. .. 500 through the mine into the tunnel, after the tunnel itself had been 
Sundries .. 150 completed. The mines were flooded in 1887, and the greatest 





depth is 450ft. The main tunnel is partly 8ft. by 8ft., but mainly 
7ft. by 11ft. in section, and is entirely in hard rock, ‘‘forcite” being 
used for blasting. Compressed air was used for working the drills, 
and of good receipts, the average gross earnings are about £400 | and the highest record was 323ft. in twenty-seven days with two 
per annum per mile of line worked. The various companies present | drills. In May, 1894, the advance was 308ft. in one heading and 
their accounts in such differont forms—some charging every item of | 301ft. in another, while in June the figures were 305ft. and 300ft. 
maintenance and renewal, some setting aside a specific amount for | This case is similar to the drainage of the Ontario mine in Utah, 
the purpose, some including items of construction with working | A suspension bridge of 3200ft. span.—As a result of the reports 
expenses, and so on—that it is again extremely difficult to arrive | of two boards of engineers, showing that a span of 3200ft. over the 
- at any fixed average of working expenses. It is apparently certain | Hudson river was practically and financially possible, and more 
that the amount cannot be less than £125 per mile over flat coun- | economical than a cantilever bridge of 2000ft. span, with deep 
try, or £160 per mile on hilly ground. The average of returns 
which the author has been able to analyse give, in round figures, 
00 per mile, z.c., 75 per cent. of the average gross receipts. 
The net earnings are therefore about £100 per mile, and the aver- 
age dividends—7.c., on ordinary shares—are about 3 per cent. | 
This rate has been maintained for some time, in face of continued 
commercial depression, and has recently shown sufficient signs of 
improvement to justify the anticipation of more prosperous work- 
ing conditions in the future. | 


Total .. ees a £2600 
Leaving out of consideration some exceptional cases, both of bad 


| two cylinders and are reversible, 


| very elaborately fitted up. While the transfer of nger trains 

| appears the most important, it is not im robable that cvontunliy 

| freight traffic will also be hauled to and from a central freight 

| station in the city. The engineer, in selecting the kind of wire to 
be used, has been governed by the desire to obtain the largest 
—— wire of great strength that could readily be obtained 

rom existing wire works without undue cost, 

| * Rolling lift bridge.—The city of Chicago has two novel types of 

| drawbridges over the Chicago river. One is a vertical lift bridge 
in which the span is raised vertically, moving between two high 
iron towers. e other is a rolling lift bridge, in which each 
half moves from a horizontal to a vertical position by rolling back 
on segmental bearings. There are, in fact,two bridges of this 
latter type, one carrying an electric elevated railway, and the other 
carrying Van Buren-street. The latter is 109ft. clear span between 
the abutments, and each half span rolls on a segment of 15ft. radius 
extending from the road dam to the abutment. This segment has 
holes which engage with teeth cast on the flat bed plate on which it 
travels. The bridge has three trusses—forming two roadways with 
two outside sidewalks—and each truss is fitted with the segment 
and path, but the power is applied to the middle truss only, A 
long strut attached to the truss has at its landward end a rack 
gearing with a spur wheel, and the connectionjof the strut with the 
truss is such that the first movement does the unlocking and the 
continued movement pulls the bridge open. Similarly, ‘in closing, 
the bridge returns to a nearly horizontal position, and the spur 
wheel then pushes the strut to the end of the stroke, forcing the 
bridge down to its final position and locking it. Each half of the 
bridge is operated by two 50-horse power electric motors, and if the 
current is cut off during the motion of the bridge, powerful hand 
brakes are applied by compressed air. An emergency brake is also 
provided, and the bridge gates and signals are operated by com- 
pressed air, the compressor plant being on one side only, and the 
air being re across to a reservoir on the other side. 

Oil fuel for locomotives.—Experiments with oil fuel have been 
made on a four-cylinder pound | tive on the Philadelphia 
and Reading Railroad. The engine has cylinders l4in. and 24in, 
diameter by 24in. stroke, four 6ft. driving wheels, 2185 square 
feet of heating surface—of which the fire-box has 170 square feet— 
and 27 square feet grate area. The fire-box was lined with fire- 
brick, and had a brick arch at the tube sheet end. In some of the 
tests the burners were placed in the fire-door, spraying horizontally 
across the fire-box, and a brick arch was built over the inside of 
the door, but the most satisfactory arrangement was found to be 
with the burner placed at the bottom of the back of the fire-box, 
spraying upwards at an angle towards the underside of the tube 
sheet arch. With aload of twenty-six coal cars, representing a 
train load of 660 gross tons, on a run of fifty-two miles in two 
hours forty-eight minutes, the results given below were obtained. 
The area of burner opening was lin. of width for 100in. of cylinder 
area—the compound cylinders being equivalent to 2lin. simple 
cylinders—or lin. in width for each square feet of heating 
surface. A lin. oil pipe and jin. steam pipe led to the burner. 
The boiler pressure was 170 lb., and the ashpan was fitted with 





air-tight doors to prevent the entrance of too much cold air, 


Oil burned on trip .. os 
Oil burned per hour es es «0 6 
Oil burned per square foot of grate per hour.. .. 39°68 
Water evaporated on trip (from and at 212 deg.) . 46,291 
Water evaporated per Ib. of oi .. .. .. «. «. 12°50 
Water evaporated per square foot of heat surface 
per hour . wae ae ee | we Oe 
A large dredger.—The New Orleans and North-Eastern Railway 
is using a heavy bucket dredge for excavating a canal and building 
a levee or pt, Bo we ys & a cypress swamp. The work is 
very severe, as the swamp is full of logs, stumps, and branches of 
trees, and long coarse grass, all of which the machine handles. 
Knives on the sides of the bucket chain cut the coarse grass and 
prevent it from clogging the chairf and rollers. The dredge is 
made so as to cut its own flotation way in front, and discharges the 
material by means of a rubber belt conveyor at a distance of 90ft. 
from the centre of the hull. The vessel’s hull is of yellow pine, 
well built and stiffened. The ladder frame consists of two steel 
I-beams, trussed, provided with five rollers for the bucket chain, 
an upper tumbler of solid cast steel, and a lower tumbler of iron 
and steel. The main engines have two cylinders l4in. by 20in., 
driving the bucket chain only. The conveyor engines have also 
All are condensing engines, in 
order to conserve the feed-water. Steam is supplied by a marine 
boiler 7ft. 6in. diameter, working at 90 1b. per equare inch. The 


° 8703 pounds 
so « 9 
” 
” 
"53 ” 


| material excavated is emptied from the buckets into a wrought 


- | operated by a direct steam cylinder. 


| five-pl 
an 


iron hopper and discharged into the conveyor, which consists of a 
rubber belt 40in. wide, supported on rollers which are 
by the conveyor frame of steel I-beams, There is one 
spud near the centre, on which the dredge turns, and another at 
the stern for feeding the dredge ahead, both of these being 
The principal dimensions «f 


| the dredge are as follows:— 


| the rollers the rail is shifted laterally . 
| incline, at the bottom of which it is caught 


| foundations, the Secretary of War refused to approve plans for | i i 1] b i 
| the latter structure, and the company which submitted them—as a | atlantic steamers St. Louis and St, Paul, built at Philadelphia for 


hie STS CEEE NN 


MninoonuwrmsanCLsE 


Length of hull overall .. 86it. 
Breadth amidships .. 40ft. 
Breadth at ends. . 14ft. Gin. 
eres mers 6it. Sin. 
Draught of water in workingtrim .. ft. 6in, 





Depth to which bucket can work 
Number of buckets... .. .. +s oe 
Capacity of each bucket.. .. .. «2 «6 se os 
A rail handling machine.—One of the Jarge rail rolling mills has 
in operation a machine for loading rails on the railway cars for chip- 
ment, which does the work cf twelve men at high wages, and 
requires only one boy to attend it. There are two separate 
machines, side by side, extending from a line of rollers to the 
loading track. he rails come down the rollers from the mill, 
and are stopped at one or other part of the machine by the operator, 
according to whether the rail is marked first-class or second. From 
machinery on to an 
y teeth on two travel- 
ling chains, and slid along apon iron rails to another chain which 
lifts it up and carries it along a platform projecting over the car. 
Movable skidsare placed from this platform into the car, down which 
the rail slides, and two men see that the rails are evenly distributed. 
Chain cables.—The contract for chain cables for the new trans- 


12ft. 


52. 
5 cubic feet. 
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The paper is accompanied by a map showing the existing system | 
of steam tramways in the North of Italy—page 259. It will be | 
seen that several blanks in the through system of tram lines are 
covered by railways; so that—with or without change of cars or 
carriages—the transit is practically continuous. 

The paper is accompanied by an appendix which gives a biblio- 
graphy of books and papers on light railways in Germany, France, 
an y. 





| pg ee! noe for a stiffened sus 
| _ by Mr. Theodore Cooper, one of the leading bridge engineers. 

e accompanying cut is merely a general design, as the stiffening 
| truss may be either hinged or continuous, but the shore ends of 











Bettows for the various purposes of blacksmiths’ 
and rivet forges are being made of a material which it is said is 
very much more durable, and at the same time much more flexible | the cables will not support the approaches, these a 
than the leather usually used for the purpose. Itis a textile fabric | steel viaduct roposals or tenders will be invited from the lead- 
thoroughly permeated and coated with anhydrous substances ing bridge building companies throughout the world. The bridge 
which appear to resist heat, the somewhat high temperature in | will have six railway tracks, and will cost about 23,000,000 dols. 
proximity to a forge, and the effects of dampness and the weather | The clear headway above high-water is to be 150ft. Borings have 
as met with by rivet forge bellows. It is a supple material and has | been made in the river bed. The object of the bridge is to bring 
now been in constant use four years. The bellows are made by | into New York city the several railways now terminating on the 
Mr. R. R, Gubbins, of 95, Pelton-road, Greenwich, and their use is | west bank of the river, and effecting their communication by o— 
rapidly extending. ‘ ferry boats, some of which are twin-screw double-decked vessels, 






















PROPOSED NEW SUSPENSION BRIDGE 


rival to the older company, which already holds a Charter for , the American line, 
| @ suspension bridge — has since had preliminary designs and | each, and 
msion bridge of 3200ft. | results. 

require that three links 
strain of 405,440 lb., and i ‘ 
taken at random should stand a breaking strain of 60 per 
proaches being | cent. above the required tensile strain, namely, 463,4111b, Th 
five links selected for test were subjected to a breaking strain 
of 490,000 lb., 
breaking strain by 26,58' 
strain from the formula pare 4 
17,344 1b, - The cables are of a high 
welded on the side, each link weighing 


OVER THE HUDSON 


called for 330 fathoms of 2iin. stud cable for 
these cables have recently been tested with satisfactory 
They were to meet Lloyd’s specifications, which 
in each shall stand a_ breaking 
it was also stipulated that samples 


The 


of fracture ; thus exceeding the special 
and exceeding the very high breaking 
the cables for lightships by 
grade of iron, with all links 
about 65lb, The anchor 


without - 
lb., 


shackles weigh 300 1b, each, and the entire outfit for each ship 
| represents about 


142,000 lb. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
xgss was mostly postponed until the quarterly meetings next 

Beek, though it is qaubt ul whether purcnasers will obtain any 

better terms by so doing. Indeed, sellers are declaring that prices 

must be considered to have touched rock bottom. Agents of 

Derbyshire pig iron quoted 38s, to 38s, 6d, per ton, but the price 

of 37s. 6d. to 383., which has ruled for the past few weeks, was 

accepted in some cases by vendors. Northampton’s were 37s, to 

383,, and Lincoln’s 34a. to 40s. Outside brands find only a slow 

market. Staffordshire all-mine hot-blast pig were 52s, 6d. to 55s, 

Part-mines are little more than nomina] at 383., and ordinary 

cinder sorts were 363, to 37s. : 

In the manufactured iron trade hopes are entertained that the 

ight indications of better trade ahead may become verified 
during the new quarter. The volume of business done is gradually 
increasing, raore particularly in galvanised sheets and in structural 
material. Marked bars are £7, merchant sorts £5 10s. to £6, and 
common £5 to £5 15s, Hoops and thin strip are £6 to £6 5s, 

Steel continues in moderate request at unaltered rates. 

The annual inspection of the boilers under the control of the 
South Staffordshire Mines Drainage Commissioners is now nearly 
completed. The boilers generally have been found in a very 
satisfactory condition, But to keep a fleet of over thirty boilers 
at work, some of which are of ancient date, must of necessity be 
a costly matter, especially where bad water has to be used. ‘This 
expense is indeed a potent argument in favour of a scheme for 
a diminished number of boilers at a central power station, which 

roposal was made to a monthly meeting of the Commissioners 
on Wednesday, and will receive consideration. 

“Suggested Economies and Improvements in the Manufacture 
of Bar, Hoop, and Sheet Iron, with special reference to the fuel 
used and to the furnaces emplvyed,” was the title of a paper read 
before the South Staffordshire Institution of Iron and Steel 
Works Managers on Saturday by Mr, Ernest W. Harvey, F.C.S., 
London. The effectiveness of the well-known New Form Siemens 
furnace was demonstrated by numerous illustrations, instances 
being given in which it had paid for itself in three months, The 
cost of this furnace was stated to vary from £400 up to £1000, 
according to sizs and purpose. The lecture was illustrated by 
plans shown by Mr. George B. Wright, engineer, Merridale-road, 
Wolverhampton, who is the agent for the turnace in this district. 
The growth of steel manufacture in this part of the kingdom is 
illustrated forcibly by the experience of the Skelton Iron, Steel, 
and Coal Company as detailed at the fifth ordinary meeting on 
Tuesday. During the past year there has been a very large in- 
crease in steel production there, the total quantity of finished steel 
being indeed about half equal to that of finished iron. The chair- 
man took amoderately hopeful view of the general trade outlook. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The more hopeful outlook generally tends to a 
more cheerful tone to the market here, and some animation has 
been imparted to business operations during the past week. 
Although no better prices are obtainable, rather more buying is 
reported here and there in pig iron, whilst finished iron makers 
in some instances, although forges generally are still only very 
partially employed, report specitications coming to hand more 
freely than for some time past. 

The prices generally current on the Manchester Exchange are 
much the same as those quoted last week, except that for some 
outside brands of pig iron sales of any weight put through have 
been at very low figures which scarcely come up to those which most 
sellers have been recently quoting. Delivered equal to Manchester, 
Lancashire foundry pig iron remains at about 42s., less 24 ; Lincoln- 
shire foundry, 383, ; and forge, 363., with Derbyshire foundry about 
42s,, and Middlesbrough readily obtainable at 423, 10d. net cash. 
In Scotch iron, sellers have been taking 45s, net, prompt cash, for 
Eglinton delivered at the Lancasbire ports. Finished iron, 
delivered Manchester, r ins at about £5 to £5 2s. 6d. for 
Lancashire and North Staffordshire bars, £6 12s. 6d. and £6 15s. 
up to £6 17s. 6d. for Lancashire and Staffordshire sheets and 
hoops, £5 153, for random to £6 for special cut lengths, with 
shipping orders for hoops quoted 2s, 6d. per ton under these 
figures. For ordinary foundry hematites, 51s, to 51s. 6d., less 24 ; 
for steel billets, £4 to £4 53, net cash; steel bars, £5 12s, 6d. to 
£5 15s. and £6 ; and steel boiler plates, £5 17s, 6d. to £6 per ton, 
represents about the average figures for delivery here. 

Amongst some of the engineering representatives on ‘Change a 
decidedly more hopefal tone prevails, but the reports I receive 
generally do not as yet show any real improvement in the actual 
position. New work for the most part still comes forward very 
uregularly, and in no great weight, establishments, with few 
exceptions, having difficulty in keeping going more than from 
hand to mouth, and in many cases they continue but very 
indifferently off for orders, 

As I intimated last week, in locomotive and railway carriage 
building there has been a moderate amount of work giving out 
recently, and I may add that Messrs, Nasmytb, Wilson, and Co., 
Patricroft, have just completed four locomotive boilers for the 
Cambrian Railway, and are now ccnstructing three large tank 
engines for the same company. The firm has also obtained an 
order for four locomotives for Spanish railways, in face of very 
keen Scotch competition. Messrs, Nasmyth, Wilson have also 
just completed a large cotton press for China; they are just 
finishing a large plant for Calcutta, and have in hand a new patent 
revolving box-press for Egypt. 

In the coal trade a general quieting down is reported, with pits 
for the most part not working more than four days per week. 
There has been no actually quoted reduction in list rates with the 
commencement of the month, but the tone of the market is easier, 
some concessions having, as a rule, to be made to effect sales of 
any weight. At the pit mouth quoted prices remain at about 
10s, 6d. to 11s, for best Wigan Arley ; 8s. 6d. to 93. 6d. for Pem- 
berton four-feet and seconds Arley; 7s. 6d. to 8s, for common 
house coals; and 63. to 63. 6d. for steam and forge coals ; 3s. 6d. 
to 4s, for common, to 4s, 6d. and 5s. for the better qualities of 
engine fuel, 

The shipping trade remains dull, with common steam coals 
obtainable at 7s. 6d., and better qualities 8s. to 8s, 3d. per ton, 
delivered at the ports on the Mersey. 

e coal merchants and dealers are making strenuous efforts to 
secure some modification of the new railway regulations with 
regard to the charges on loaded wagons sent in to the railway 
sidings at the various stations, and although they are receiving 
practically no support from the colliery owners, a sort of combined 
movement is being inaugurated by the Manchester and Northern 
Counties Coal Traders’ Association, with various similar associa- 
tions throughout the country, for bringing some pressure to bear 
upon the railway companies, and a meeting of representatives 
= the respective associations is to be held in Manchester 

y. 

Joha J, Royle, of the Dalham Engineering Works Manchester, 
has just brought out a further adaptation of the ‘‘ Row” heating 
Section for steam kettles suitable for works. This kettle consists 
of & copper casing tinned inside and mounted on a substantial 
iron stan A and in the centre of the casing are one or more of the 

Row heating sections, which, being entirely submerged, are 
very effective in their action. The water to be boiled can be 
supplied either by removing the lid or through a ball cistern, 

nother form of this kettle is arranged for a continuous supply of 
boiling water from the town’s main, the water to be boiled being 
heated as it passes through the tube, This arrangement is, of 











course, only applicable where there is a pressure supply, but when 
this is obtainable the advantages are obvious, all that is re- 
quisite being that the water pressure is not less than the steam 
pressure. This kettle consists of an or tal fluted col 
which rises from a substantial baseplate, a “ Row” heating 
section being fitted within the column, and the steam enters 
through a valve to the space surrounding the tube, the town’s 
water sent through the tube entering by a union at the bottom, 
and being drawn off by a valve which is placed at the top. During 
its passage through the tube the water is heated to boiling 
point, so that a continuous supply of boiling water is obtained, 
which is uninterrupted so long as the valve is open, and the 
condensed water escapes at a point at the bottom of the tube. 
It may be added that exceptionally good results have been ob- 
tained with the ‘‘ Row” heating section for the above purpose— 
one square foot of the tube heating eleven gallons of water from 
43 deg. up to 212 deg. Fah. in 6 min. 20 sec. at 62 1b. steam pres- 
sure, as compared with 14 min. with the same surface of plain 
heating tubes. The ‘‘Row” tube bas also been successfully 
applied to gas kettles made similar to the steam kettle with heat- 
ing efficiency far ahead of the ordinary plain tube, whilst further 
advantage is that the gas kettles are so designed that the waste 
products from the gas cannot possibly come into contact with the 
water that is being heated. 

Messrs. Crossley Brothers, of Openshaw, Manchester, have con- 
siderably improved the portable oil engine exhibited by them at 
the Royal Show last year, and an engine newly designed in eeveral 
important particulars is now being brought out. Tne engine—the 
weight of which complete in travelling order is not more than 
three tons—is entirely self-contained, requiring no accessories, 
such as water tanks, exhaust boxes, exhaust or air pipes, &c., and 
can be readily moved from place to place in the same manner as 
other portable agricultural engines, Amongst the new features 
the vaporiser block is of the latest pattern, and heated by means 
of a lamp controlled by a new patent oil-regulating apparatus, in 
combination with a simple oil plunger pump. A patent oil measurer 
governs the amount of oil supplied to the vaporiser for use in the 
ergine cylinder. The engine is alo fitted with an efficient governor 
working on the ‘“‘hit-or-miss” principle, such as has been used 
for many years with perfect success in the Crossley gas engines. 
Tae ignition of the charge is controlled by a timed valve, and a 
supply of oil sufficient for a ten-hours’ run is contained in a tank 
in the engine foundation, and can when necessary be replenished 
without stopping the engine. The circulating water for cooling 
the cylinder 1s carried in a tank underneath the main frame of the 
engine, and is forced round the cylinder jacket by means of a 
pump worked from the side shaft of the engine. The water passes 
back to the tank, where by means of a special device it is broken 
up into spray, and cooled by acurrent of air induced by the exhaust 
from the cylinder in its passage up the chimney. e maximum 
quantity of water required is about twenty gallons, and at full load 
two tothree gallons an hour is all that isnecessary to replace that lost 
by evaporation. If the engine is working witha moderate or vary- 
ing load, the water contained in the tank will be sufficient for a 
day’s work if replenished each day at starting. An efficient 
silencer, to quiet the exhaust, is fixed in the chimney. Auto- 
matic lubricators are fitted to all the working parts, and the crank 
pin is provided with a new method of continuous lubrication, which 
enables the engine to run for long periods. The total consump- 
tion of oil at full power of the seven brake horse-power engine, 
including that used for the lamp, is three-quarters of a pint per 
—_ ren per hour, or five and a-quarter pints per hour at 

ull load. 

Barrow.—There is still a very depressed tone in the hematite pig 
iron trade, and only a slow business has been done during the 
week. Nos. 1, 2and 3 Bessemer are quoted at 43s. 6d. to 44s, 6d. 
per ton net f.o.b., and warrant iron at 423, 74d. sellers and 
423, 64d. buyers, There are only 28 furnaces in blast compared 
with 31 in the corresponding week of last year. The stocks of iron 
have this week been increased by 1970 tons, making stocks 
191,904 tons, or an increase of 21,426 tons since the beginning of 
the year. 

Iron ore is in very limited demand, and the consumption at the 
furnaces in the district is comparatively low, while the ship ti 





considered oppressive through the keen competition at Grimsby 
and Goole, where no inspection exists. If the Coal Committee of 
the Hull Corporation decides to continue the inspection, it is hoped 
that the dues will be reduced by one-half, which will still leave the 
Corporation a clear gain of £200 a year. 

Railway companies are receiving locomotive coal under contract to 
a rather less extent than was anticipated, the contract price being a 
little over those ruling in the open market. Gascoal is also quieter 
owing to the longer days. Some little improvement was noted a 
fortnight ago in the demand for engine fuel, but this has again 
been lost. Stocks have largely accumulated, and prices conse- 
quently rule low. Ridd'ed slack is from 43. 6d. to 53.; pit slack, 
23, 9d. to 3s,; common smudge, ls, 3d. to 1s. 6d; per ton in quan- 
tities, A very quiet trade is doing in coke, with prices at 83. 94. 
to 11s. per ton. fs 

Tron continues very much as last reported. Hematites delivered 
in Sheffield realise from 493. to 51s, per ton, according to brand. 
Lincolnshire forge iron can be had at 36s. ; bar iron from £5 5s. ; 
Bessemer billets from £5 7s. 61. upwards. It was stated in one of the 
local papers that the Robinson-Pope open-hearth steel smelting 
furnace is likely to exercise a considerable influence locally. It is 
claimed that by this furnace from three to four cwt. of fael are 
saved for every ton of steel melted in comparison with other types. 
In railway material a few further orders are dropping in and 
helping to make the market a little firmer. In addition to the 
armour-piercing projectiles order from the Norfolk Works 
by the Government, Hadfield’s Steel Foundry have also been 
engaged upon shot and shell, though not to the extent 
that was anticipated. At the same time it is only fair to say 
that the production at Woolwich has also been below the average. 
At the annual meeting of the shareholders cf one of our local 
establishments where the eight hours a day was voluntarily 
— some time ago, the chairman stated that the change had 
made no appreciable difference in wages, although there had been 
turned outa considerable heavier amount of work. The eight 
hours a day met with no opposition from the shareholders, the 
only expression of opinion being one of approval, the speaker 
stating that eight hours a day’s good work was as much as should 
be required from anyone. All that was objzcted to was the pro- 

sal to make eight hours a day compulsory, which would be in- 
jurious to trade and tyrannical in iteelf. 

A paragraph has been locally published about a threatened lock- 
out in the moulding trade. it is certainly the case that the ~ 
employers at a large establishment have asked for a reduction of 
2s. per week on the ground that prices have dropped very con- 
siderably since the advance of 2s. was given some years ago, and 
urging further that, with the exception of Manchester, Sheffield 
foundries are paying 383. per week to moulders as inst 35s, to 
36s. in Chestertield, Leeds, Darlington, Newcastle, Glasgow, and 
elsewhere. It is added, there are no material differences between 
carrying on the trade at Sheffield and in these other places. It is 
also stated by several employers that it is a gross injustice that 
they should have to pay so much more in wages for doing exactly 
the same class of moulding as is paid by other competitors else- 
where. They add that the moulders in the North of England tried 
to level up wages last year but failed after a stoppege of work 
which was disastrous to everybody concerned. One of the 
employers, in a letter before us, asks, ‘‘ What is the good of a 
union which allows such inequalities as this? The cost of living is 
as favourable in Sheffield as elsewhere, and the shop facilities are 
certainly no better elsewhere than in Sheffield. Why should 
Sheffield employers pay so much more than is paid by steel and iron 
founders in other towns?” These employers state that it is imma- 
terial to them how much a man has per week, provided the pay- 
ment is similar all over the country, and so long as they don’t pay 
such high rates as will—by increasing the cost—drive trade out of 
the country. Business, they add, is going away very largely for 
steel castings—to Germany especially ; and Sheffield—it is rather 
startling to be told—is no longer the chief seat of the steel foundry 
trade. There are very large foundries at Darlington, Newcastle, 
Wolsingham, Glasgow, Manchester, Leeds, and in Staffordshire ; 
and a number of smaller ones in all these districts. 

In the lighter trades better advices are coming in from the 
Colonies, although the home business is not looking up quite so 





to the districts are low and under the average. Prices are un- 
changed at 8s, 6d. to 10s, per ton for ordinary sorts, net at mines. 

The steel works at Barrow, which have been ata standstill for five 
weeks, were re-started on Monday, but orders for rails are not 
largely held, and the demand is quiet. Makers report that they 
have allowed many contracts to go past them because of the low 
prices ruling, and the impossibility of makinga profit. Plates have 
oeen fairly well ordered forward, and further orders are expected, 
but in other branches of the steel trade there is a very quiet 
demand, and some classes of products, such as blooms, slabs, and 
wire rods, are not asked for at all. 

Shipbuilders and engineers are not well placed for future work, 
and the orders which they are executing will soon be completed, 
but the demand for new tonnage and horse-power is small, 

Coal and coke are quiet, but prices are steady. 

Shipping is still very quiet. Daring the past week 5175 tons of 
pig iroa and 7337 tons of steel were shipped from West-coast ports, 
compared with 10,005 tons of pig iron and 4621 tons of steel in the 
corresponding week of last year, a decrease of 4830 tons of pig iron 
and an increase of 2716 tons of steel. The shipments this year up 
to last week represented 63,154 tons of pig iron and 93,467 tons of 
steel, compared with 1C0,319 tons of pig iron and 81,318 tons of 
steel in the correspondiry pericd of last year, a decrease of 37,165 
tons of pig iron and an 1ucrease of 12,149 tons cf steel. Shipping 
is indifferently employed, and freights are at a low figure. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


CONFLICTING reports continue to come in from the district col- 
lieries. At some pits rather better working is reported, with, it 
is stated, a slight improvement in demand. But from the bulk of 
the coaltield trade during last week is stated to heve been even 
quieter than usual. Thus the prospects for the summer months 
are depressing. An average of about four days a week is being 
worked, while not a few of even the,better class collieries are 
making not more than three days. In the Barnsley district some 
800 men are playing, owing to portions of the collieries being set 
down, these portions being such thin seams as the employers have 
found incapable of profitable working. There are unfortunately at 
this moment some 2500 men who are required by the miners’ 
council to hand in their notices on account of disputes existing at 
the pits. 

Although the weather remains raw and cold there is no great 
call even for household coal. A limited tonnage from the Silk- 
stone and thick seam pits is being sent to London and the South, 
while the weight of both gas and house coal forwarded to the 
eastern counties is considerably under the average. Silkstone is 
quoted at 9s. 6d, to 10s. 6d.; secondary sorts, 93.; Barnsley eofts, 8s. 
to 9s.; Flockton, 8s. to 8s, 6d. per ton. From such thin seam pits 
as produce a saleable quality of coal supplies are being obtained at 
7s. 3d. to 7s. 9d. per ton, Steam coal makes from 7s. to 7s. 6d. 
best qualities ; Parkgate, 6s. 3d. to 6s. 6d. per ton at the _ 

With regard to steam coal the Swedish steamers are holding off 
in the hope entertained by their owners that prospects will be 
better next month. The freights to the Baltic and other ports are 
not at present very tempting. From Hull to Ystadt 15,000 tons 
of coal have been fixed at 4s. 3d. per ton; Hull to Malmo, 6000 
tons at 4s, Some effort is being made to cultivate a business with 
Grimsby. Very little is being done with Goole, Hull continuing to 
command the great bulk of business. : 

Coal dues are now being considered with a view to their aboli- 
tion. At present complaints regarding the quality, &z., can be 
made to the inspector and the matter rectified. The coal dues 
amount to one-eighth of a penny, and although this is slight, it is 








satisfactorily as was expected. But generally the outlook is a little 
better than at the date of last report, both in the cutlery and silver 
trades, while a very good business indeed is being done in the 
principal run of tools, particularly in files. Several of our largest 
manufacturers, to whom the question of American competition was 
directly put this week, state that there is nothing practically to 
fear from the cheap files, about which there has been so much talk, 
A few dcezsns brought over to this country were undoubtedly sub- 
mitted at very low prices, and were written about in ull the trade 
papers, but there were no signs whatever of their appearance prac- 
tically affecting the market. 

Sheffield trade with the United States for the quarter ended 
March 31st last shows a distinct improvement on the corresponding 
period of last year, although the new tariff has not worked out 
so advantageously for this district as was anticipated. The total 
exports for the last three months amounted to £112,602 4s, 10d., 
as compared with £57,957 13s, 3d. in the corresponding period of 
last year, being an increase of £54,644 1ls. 7d. This looks a very 
large increase, but the comparison, it must be remembered, is with 
a period when business was almost stationary, owing to the 
uncertainty caused by prospective tariff alterations. 

An important trial of Hadfield’s projectiles recently took place 
at Shoeburyness ; 290 shells were sent up, and out of these two 
were selected to be tested against plates made by Messrs, Charles 
Cammell and Co., Yin. thick and 4ft. square. The first shot fired 
was at 155 yards range, the striking velocity being 1873ft., and the 
striking energy 2468 foot-tons. In the next round the striking 
velozity was 1897ft., and the striking energy in foot-tons 2532, 
In both cases 481b, of powder was used. The first shot pene- 
trated the plate and was recovered whole, the impact being 
036in., the projectile a unipjured. The second one was dis- 
covered in a similar manner, butin this case the point was broken off. 
On these trials the whole consignment was approved satisfactory 
and accepted as according to specification. A foreign Govern- 
ment has accepted another similar consignment. The severe test 
through which the shells were put may be gathered from the fact 
that the face of the plate against which the experiments were con- 
ducted contained 1 per cent. carbon. Sometimes this ran as high 
as 1} percent. Not very long ago this same company supplied 
the Government with projectiles, when one of their ordinary 6in. 
make, which was taken out of stock at Aldershot, was fired 
through a Qin. plate, and when found was totally uninjured, It 
was put again into the gun and once more went through a Qin, 
plate. The third time, however, after being ground up, it was 
placed into the gun and fired against a hardened plate, and was 
then broken up. In another test, one of Hadfield’s shot, with 
special shaped head, was fired against a six-inch Harveyed plate 
of the latest type. An ordinary projectile of chilled iron would 
have been broken up, but Hadfield’s special design went through 
the six-inch plate, thus indicating that the Harveyed armoar is 
not so unassailable as it is supposed to be. A trial took place 
recently in America of Hadfield’s projectiles of similar calibre to 
those already mentioned. The projectiles in this case were cast, 
and one of the six-inch shots went through a six-inch nickel steel 
plate and was unbroken. 

Lord Charles Beresford visited the works of Messrs. Charles | 
Cammell and Co., on Monday, when he witnessed the rolling of an 
armour plate, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
WHETHER the tide has fairly turned in the iron and steel trades 
or not, itis certain that a more cheerful tone is this week ap) t, 
and buyers show a greater disposition to operate ; indeed, they 
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have bought pig iron more freely this week than in any week since 
October last. It would seem as if the general opinion is that 
rices are not likely to be lower, for consumers want to buy for 
orward delivery. There can be no doubt that the influences now 
are favourable for an improvement—the spring shipping season 
has commenced, the ports which have been closed during the 
winter are rapidly being reopened, and exports are becoming brisk. 
Besides this, more encouraging commercial reports are received from 
abroad, especially from the United States: in nearly all the chief 
metals improvement is noticeable, revenue returns are satisfac- 
tory, and there is an upward movement in silver that will bene- 
fit India, which is nearly our best customer for iron and steel, On 
the whole, therefore, traders are justified in expecting more satis- 
factory business, and better prices for the second quarter of the 
year they have enjoyed during the first. 
The market for pig iron in this district has also been stronger 
this week for another reason—the pressure to sell has subsided. 
Last week there were—as is usual towards the end of a month, 
and more particularly the end of a quarter—some speculators 
who found themselves unable to fulfil their engagements, and to 
take delivery of all the iron they had contracted to receive that 
month or quarter, and it became necessary to sell this extra iron to 
those who could receive delivery. Such iron had to be sold for 
whatever it would fetch, and there were thus some very cheap lots 
obtainable from second hands last week for immediate delivery, 
less than 34s, 3d. being accepted for No. 3 Cleveland, g.m.b., pig 
iron ; in fact, some business was done at 34s. But this week the 
situation is different, the pressure to sell being no longer 
a and prices have stiffened. This week scarcely a 
seller of No. 3 Cleveland pig could be found at 34s. 3d. even 
among the merchants ; some did business at 34s. 44d., and generally 
34s. 6d. was quoted and realised by makers for prompt delivery. 
A lot of orders would be placed if sellers would accept 34s. 3d. as 
last week. Though the warrant market is more favourable, and 
prospects generally are more encouraging, there is no speculation, 
and the outside public show less disposition to operate in them 
than they have done for years, About 34s, 34d. cash has been 
the sellers’ price of Cleveland warrants. The fluctuations in prices 
are too small and too slow to tempt the general public. The 
smaller increase in the stock of pig iron in Connal’s stores would 
indicate that the trade is somewhat improvii At the end of 
March 106,027 tons of Cleveland pig iron were held, the increase 
for the month being only 1453 tons, whereas in March it was 
5732 tons. The increase for the quarter has been 12,289 tons. At 
the end of last month Messrs. Connal also held 86,654 tons of 
hematite iron; increase for the month 2792 tons, and for the 
quarter 7068 tons, 

No. 1 Cleveland pig iron has been sold at 36s, 3d. to 36s. 6d. per 
ton f.o.b,, this month’s delivery ; No. 4 very realises 33s, 6d., 
and grey forge 33s. The improvement in local hematite pig iron is 
very slight, and mixed numbers have been sold at 41s. 6d. per ton 
for early f.o.b, deliveries. Foreign iron ore is stiffer in price, 
12s, per ton delivered at wharf on the Tees, being the lowest now 
taken for good Rubio. The imports of foreign iron ore at Tees 
ports have declined considerably during the last quarter, as only 
284,499 tons have been received, compared with 435,243 tons 
uarter ; the decrease being 150,744 tons, or nearly 


during the 
85 percent. In the corresponding quarter of last year 376,455 tons 
were imported. 


The pig iron exports from the Tees last month were better than 
were expected, as they mounted up well during the last few days. 
The following shows the amount of shipments of pig and manu- 
factured iron and steel for the periods named :— 


Manu- 
Pig fac 
iron. iron. Steel. Total. 
Tons, Tons. Tons. Tons, 
March, 1895 .. 72,905 . 12,452 .. 15,937 a. 101,294 
February, 1895.. 46,853 . 11,184 .. 17,440 .. .. 75,477 
March, 1894 .. 79,817 18,202 .. eo. 21207 .. «. 114,236 


The quarter’s exports of pig iron from the Tees have been very 
poor, partly because of the bad weather. Only 94,027 tons were 
shipped coastwise, against 124,413 tons last year, and 71,851 tons 
foreign, against 85,571 tons last year, the total being 165,878 tons, 
as compared with 209,984 tons in the corresponding period of last 
year, decrease 44,106 tons, or 21 per cent. Of manufactured iron 
— — 81,840 tons were exported, as compared with &2,176 tons 
n 1894, 

The March statistics issued by the Cleveland Ironmasters’ Asso- 
ciation have proved to be less unfavourable than were looked for, 
as the increase in the stock of Cleveland gis iron was only 11,668 
tons, whereas in February it was 35,762 tons, and in January 
38,730 tons, the total increase for the quarter being 86,160 tons, 
Ever since the end of last April—for eleven months—-the produc- 
tion has exceeded the uirements, and there has been an 
increase of stock of 173,520 tons, the stock being consider- 
ably more than double what it was at the end of April. 
It is now 316,823 tons, of which makers hold 183,869 
tons unsold, 8330 tons increase on February 28th; in makers’ 
stores there are 14,077 tons, 15 tons decrease; in the North- 
Eastern Railway Company’s warrant stores, 12,850 tons, in- 
crease 1900 tons; and in Connal’s stores 106,027 tons, increase 
1453 tons. The production of Cleveland ordinary pig iron was 
123,874 tons, increase 14,005 tons on February, and of hematite, 
&c,, 123,328 tons, increase 7386 tons ; the total 247,202 tons, being 
21,391 tons more than in February, but the daily make has been 
slightly less—between 60 and 70 tons less. Of the 90 farnaces in 
operation 48 were making Cleveland ordinary iron and 42 hema- 
tite, a furnace producing Cleveland iron being blown out at Skin- 
ningrove, and one producing hematite at Jarrow. 

The finished iron and steel industries cannot but be reported 
dull, though some producers think the situation a little improved, 
and prospects more encouraging. Some of the ironfounders and 
engineers also take a more sanguine view of the future, and some 
of them have been able to secure a few good orders as regards 
quantity, but they have had to be taken at prices so low that they 
will leave practically as much profit as giving twenty shillings for 
asovereign, The majority find that though inquiries are more 
numerous, they very seldom result in orders, An interim dividend 
of 5 per cent. is to be paid by the directors of Sir W. G, Arm- 
strong, Mitchell, and Co., Elswick and Low Walker. 

The coal trade continues quiet, shipments are poor, and the 
number of collieries ceasing operations increases. Wages of 
Durham miners have not been altered since 1892, but it is ex- 
pected that the employers will shortly claim a reduction, as wages 
are undoubtedly out of proportion with the selling prices of coal. 
It will be for the new Conciliation Board to adjudicate upon this 
claim, The first meeting of the board will be held next Wednes- 
day. The Whitworth Colliery, near Spennymoor, has been pur- 
chased by Messrs. R. Oliver, of Merrington, and R. A, Brown, 
of Newburgh Grange, Darlington, and will shortly be put into 
full operation. The price of Durham gas coal appears to have 
been reduced to 63. 9d. por ton f.o.b,, though the combination 
firms ask more. The London gas companies seem to be able to 
place their contracts at that figure. e price of coke is main- 
tained, and the demand continues good. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been firmer in the last few 
days, with rather more business doing in warrants, and the prices 
have been tending upwards. Scotch warrants have sold from 
41s, 8d, to 41s. 10d., cash. A good deal of business has been done 
for delivery one month hence at 41s, 11d. to 42s. 1d. Cleveland 
warrants have been very quiet in our market at 34s, 8d. cash, and 
34s, 5d. one month. There has been little doing in hematite 
warrants, the prices of which are practically nominal, Cumberland 











being quoted 42s, 5d. cash, and 42s, 8d, one month, and Middles- 
brough 41s. 2d. cash, and 41s, 44d. one month. 

There are forty-one furnaces producing ordinary iron, twenty- 
nine hematite, and four basic, total seventy-four, compared with 
sixty-seven at this time last year. 

The prices of the special brands of makers’ pig iron show com- 

ratively little change this week. .M.B., f.0.b. at Glasgow, 

o. 1, is quoted 42s,; No. 3, 41s; Monkland, No. 1, 43s.; 
No, 3, 41s.; Carnbroe, No. 1, 43s. 6d.; No. 3, 42s.; Clyde, 
No. 1, 48s.; No. 3, 45s.; Calder, No. 1, 49s, 9d.; No. 3, 463,; 
Gartsherrie, No. 1, 493. 6d.; No. 3, 45s. 6d.; Summerlee, No, 1, 50s. ; 
No. 38, 46s.; Coltness, No. 1, 51s. 6d.; No, 3, 51s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 49s.; No. 3, 45s, 6d.; Eglinton, 
No. 1, 45s. 6d.; No. 3, 43s. 6d.; Dalmellington at Ayr, No, 1, 45s.; 
No. 8, 488.; Shotts at Leith, No. 1, 52s.; No. 3, 49s.; Carron 
at Grangemouth, No. 1, 54s.; No. 3, 49s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7398 tons, compared with 4182 in the corresponding 
week of last year. There was sent to Germany 468 tons, Australia 
285, India 25, South America 137, France 20, Italy 95, Russia 45, 
Holland 220, Belgium 50, China and Japan 285, other countries 
275, the coastwise shipments being 5495, against 2068 tons in the 
same week of last year, 

The finished iron trade shows hardly any change for the better, 
although a feeling a that the demand ought now 
to improve. Bars sell in moderate quantities for the home trade. 
Very little is being done for export. 

In the steel trade there is increasing activity at most of the 
works, the great bulk of the material required being for shipbuild- 
ing purposes. The amicable settlement of the wages question for 
the present has produced a good effect on the steel market; but 
it is at the same time fully recognised that the makers are working 
for very low prices that can scarcely leave any margin of profit. 

The ceal trade does not improve as could be desired. On the 
East Coast the demand for shipment has been more active for the 
lower Baltic ports, but on the Clyde a large decrease in the clear- 
ances is reported. The coal shipments for the week were 
altogether 123,516 tons, compared with 123,555 in the preceding 
week, and 150,504 in the corresponding week of last year, and the 
total falling off in the shipments for the past three months is 
363,273 tons. Prices, f.o.b., at Glasgow, are as follows :—Main 
coal, 6s. to 6s, 3d.; splint, 6s. 6d. to 63, 9d.; ell, 6s. 9d, to 7s.; 
steam, 7s. 9d. 

The coalmasters are under the necessity of reducing the wages 
of the colliers. Indeed, partial reductions have for some time been 
pretty general, and in the present state of trade it is not likely 
that any effectual resistance can be offered by the men. 

Daring the past month there was launched from the Clyde ship- 
building yards twenty-two vessels, with a tonnage of 24,755, against 
seventeen vessels and 20,647 tons in March, 1894. The output of 
the yards in the three months amounts to 61,249 tons, compared 
with 57,983 in the corresponding period of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Ir was not to be expected that even after the amicable arrange- 
ment in London last week between the representatives of coal- 
owners and workmen constituting the sliding scale that everything 
would go on smoothly, and peace be the order of the day in the 
coal trade, There was, as 1 suggested, a doubtful factor to deal 
with—the haulier, and the state of things in the early part of this 
week, up to Wednesday, in many parts of the colliery district, 
showed that the suggestion was justified. 

The haulier is often the disturber, when the mass of the colliers 
are wishful for peace. At Plymouth collieries he has been the 
cause of much trouble. As a local contemporary points out, one 
third of the hauliers are Irishmen, somewhat unsettled, and most 
are young unmarried men, with no ‘‘ hostage to fortune” in the 
shape of wife and children. Perhaps, now that there is a fair 
prospect for a long continuance of the sliding scale, some means 
may be taken to bring the haulier more under the government of 
the scale. It has been suggested that, with regard to the horses, 
the senior haulier should have the control of them, and a scale of 
rewards and pains and penalties be arranged. 

Large coal exports were the striking feature of the past week 
at all ports. The Cardiff total was over 300,000 tons, and that 
of Newport near 40,000 to foreign destinations, and 16,129 coast- 
wise. Swansea exceeded its average with 35,104 tons, which in- 
cluded 4355 tons of anthracite for San Francisco, the largest con- 
signment yet made. 

The Americans appear to have realised the fact that the country 
producing the best steam coal on earth, the 4ft. seam, known as 
the Merthyr, from the place of its first development, has also 
anthracite coal that, as regards its best quality, is unrivalled. 

I note with interest the gradual development of the anthracite 
district, for which there is evidently a great future, 

In the steam coal district good work is being done, and the first 
place is honourably due to the enterprising owner of Dinas Main, 
Mr. Christmas Evans, who has substantiated the report I recently 
made of the coal winning at his colliery. The seam now proved 
is the 6ft., met with at 516 yards, and is 5ft. thick, and oneof the 
finest and best quality. The south pit, an upcast, is down nearly 
400 yards, and it is expected that the 2ft. 9in. will be met with in 
the course of a week. The area altogether is a large one, and the 
enterprise ful in allr 

The intention of the new manager, Mr. R. Snape, is to sink ten 
yards for sump at the north pit, then open out the 6ft. seam. The 
contractors are William and Edward Jenkins, Aberdare. In 
addition to this winning, which will add Gilpach to the great 
colliery valleys of Wales, an important sinking is going on at 
Penrhiwkiber; the sinking at Aber also bids well, and that at 
Dowlais-Cardiff, the deepest sinking in Wales, is now going along 
smoothly, the water difficulty having been overcome, Some idea 
of the water difficulty in sinking the deep coal pits of Wales is 
given by the experience at Gilfach, where, at one time, the con- 
tractors raised gallons npn 

Now that coal troubles are likely to be over, as the haulier diffi- 
culty will soon, I think, be overcome, small steam seems to be 
getting into its usual track, and prices are not so good. Beststeam 
large is firm, and midweek prices at Cardiff were 10s, 9d .to 11s.; 
seconds, 103, to 10s. 6d.; dry coal, 9s, 6d. to 93. 9d.; best small, 
5s, to 5s, 3d.; seconds, 4s, 6d.; and dry from 4s, House coal 
remains at the old figures, best from 103. 9d. to 1ls.; No 3 
Rhondda, 10s. to 10s. 3d.; brush, 8s, 9d.; smali, 7s.; No, 2 
Rhondda, 8s, 9d.; through, 6s. 9d. to 7s.; small, 5s, Pitwood has 
shown a little upward movement, and prices now are, Cardiff, 14s, 
to 14s, 6d. per ton ex ship ; Swansea, 15s, 6d. to 16s, 

There is no movement of any account in the iron and steel trades ; 
only a fair amount of business is being done in steel bars for tin- 
plate works, and it may now be reasonably expected that as the 
latter improve our steel works will get busier, cargoes of iron ore 
having been coming in freely of late—large quantities for Dowlais 
from Elba and Bilbao, and from Bilbao to the Swansea Hematite 
Company. Steel bars and one dispatch of steel rails from 
Newport have constituted the bulk of the business during 
the week, Iron ore quotations, Cardiff, are as follows :—Best 
Rabio, 1ls. to lls, 3d.; Tafna, 10s. 9d.; Garucha, 10s, 6d. to 

Os, 9d.; Porman, 10s., c.i.f. Cardiff or Newport. Steel rails, 
heavy sections, £3 12s, 6d. to £3 15s.; light, £4 5s, to £4 10s, 
Cardiff. Swansea quotations this week are:—Heavy, £3 15s. to 
£3 17s, 6d.; light, £3 17s. 6d. to £3 18s, Other Swansea quota- 
tions are as follows :—Glasgow warrants, £41 10s. cash ; Middles- 
brough No. 3, 41s, 3d. prompt ; hematite, 41s. 2d.; Welsh bars, 
£4 15s, to £5; sheet iron and steel, £5 15s, to £6 5s, Bessemer 
steel, tin-plate bars, £3 15s, £3 17s, 6d.; Siemens, best, 
£317s, 6d. to £3 18s., all delivered in the district, cash, less 24 per 
cent, Patent fuel, 10s, 6d, to lls; Cardiff, 10s, 6d, Business 
moderately good, Coke steady. 








1894 .. 4,988,222 .. 589,200 .. 84,288 .. 12,101 .. 48,749 .. $1,656 .. 158,735 





———« 


There is a slightly better tone in the tin-plate trade, though 
even this week partial stoppages have prcdin and the number of 
works laid by is likely to be increased. On ’Change, Swansea, this 
week, it was strongly expressed that the tin-plate makers would 
prefer closing for a time, rather than submit toany self-constituted 
authority, such as is ne sought energetically, and in some cases 
with success, to be formulated and brought to bear, 

The tendency of prices is upwards, and for stocks to decrease 
two very good signs, The shipments last week were 88,672 boxes ; 
brought from works 78,557, Stocks are now down to 182,494 
boxes, and the American and Russian trades appear to be getting 
steadier, Briton Ferry maintains a satisfactory condition, the 
make of tin-plates there last week beating the record, Twenty 
mills were in full work, and the output of hematite pig at Briton 
Ferry and Siemens bars at the steel works was quite up to the 
average. It is feared that the tin-plate mills will not be so busy 
this week. 

Swansea prices for tin-plates are as follows: Makers’ quotations, 
Bessemer steel cokes, 9s. 6d. to 9s, 9d.; Siemens, 9s, 9d. to 10s. ; 
ternes, 28 by 20 c., 183. 6d., 19s., to 22s, 6d.; best charcoal, 
10s. 6d. to 12s, 6d., according to finish of brand ; wasters, 6d. to 
1s, less than primes ; block tin is at £64 2s, 6d. to £64 5s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


For months past the reports from the various iron-producing 
districts of this country have stated that there was ‘‘no change” 
in the condition of the iron business. But now, at last, a slight 
but undeniable tendency towards improvement can be noticed, and 
there has been a better inquiry coming forward in most depart- 
ments. If prices do not improve they are at least pretty firm, and 
makers are, therefore, justified in considering the worst period 
for the iron trade to have passed, 

The Silesian iron market is quiet generally, and not much has 
been doing in either raw or finished iron, but a fairly confident 
tone in the future is, nevertheless, to be perceived in some 
quarters. Official quotations are the same as before, 

The different branches of the Austro-Hungarian iron industry 
have been but moderately occupied up to date. Especially the 
pig iron business shows much weakness. In malleable iron, on 
the other hand, a more lively demand is experierced, and there 
are prospects for a brisk business in bars and girders when the 
building season begins. For the present but few orders of 
importance have been booked, and consequently prices are 
waning in firmness, 

French iron trade, though far from brisk, is nevertheless 
reported to be fairly satisfactory on the whole; prices are firm, 
150f. p.t. being the current quotation in Paris for bars as well as 
girders. The majority of the works continue in tolerably good 
employment, though only small orders have been received for 
some time past. 

In Belgium demand and sale on the iron market remain 
limited, the steel works only being in comparatively brisk 
activity. Prices, though inclined to be rather firm, have to give 
way in most instances where larger orders are concerned. From 
the Belgian mining districts the first symptoms of a general strike 
have been reported, no less than 4000 colliers having put down 
work, 

It appears that for some years past Belgian business in 
artificial coal has been quite flourishing. Especially export shows 
a fair increase, as may be seen from the following figures :— 








1894, 1893. 1892. 
Export to Tons. Tons. Tons. 
Algiers 4,267 . 1,450 .. _ 
Germany 15,654 . 15,776 .. 11,060 
England 18,205 . 13,661 .. 6,095 
Congo.. . 2,328 428 .. 575 
Egypt .. . 7,361 8,680 .. 2,645 
Spain.. . 9,835 . 11,940 .. 8,057 
nited States 69,532 57,895 49,465 
nce ee 6,830 221,440 .. .. 181,153 
Luxemburg $1,480 $6,685 .. .. 22,920 
Greece ty 1,200 . i are 4,471 
Pe 15,410 8,731 5,030 
Low Countries 19,259 16,543 10,928 
Russia.. .. .. 5,910 1,601 4,300 
Sweden—Norway ieee « 2,286 260 
Switzerland .. 3,056 71,529 82,020 
Turkey .. .. 3,555 .. 6,540 1,540 
Other Countries 58,401 14,080 11,050 
578,607 489,225 851,570 


In most branches of the Rhenish-Westphalian iron trade the 
demand has increased upon the week and quotations are a 
trifle more firm, The iron ore business, on the other hand, 
does not show the slightest symptom of improvement. 
Last week’s quotations were, for spathose iron ore, M, 7 
to 7:20 p.t.; roasted do, M. 10 to 10°30 p.t. Nassau 
red iron ore is sold at M. 9 p.t. free Dillenburg. 
Luxumberg-Lorraine minette, 40 p.c. contents, continues to be 
offered at M, 2°60 to 3°20 p.t., net at mines. Employment in the 
pig iron trade has been more satisfactory on the whole, though a 
great number of works are still but indifferently occupied, the amount 
of orders that come in being but small for the present, Stocks did 
not change since last week, nor are they at all likely to decrease 
until a general and thorough improvement sets in. Official quota- 
tion :are, for spiegeleisen, 10 to 12 p.c, grade, M. 51 p.t.; 
Rhenish- Westphalian forge pig, No. 1, M. 45; No, 3, M. 42 p.t.; 
hematite, M. & p.t.; foundry pig, No. 1, M. 63; No. 3, M. 54 p.t.; 
basic, M. 44 p.t.; German Bessemer, M. 48 p.t.; Luxemburg forge 
pig, M. 42 p.t. 

On the malleable iron market the improvement before mentioned 
has been more distinctly felt, a better inquiry coming in for most 
sorts of finished iron, Girders, for instance, are in particularly 
animated request, but makers find it very difficult to realise more 
satisfactory prices, as the smallest order is keenly competed for. 
In the hoop trade a fair inquiry is coming forward, and con- 
sumers are, on the whole, inclined to buy rather largely, fearing 
perhaps a rise in quotations, 

The plate business continues unsatisfactory, both with regard to 
prices and demand, while the sheet mills have been quite briskly 
occupied, and a slight rise in quotations has even been reported in 
a few instances. The machine and wagon factories do not for the 
ot experience an improvement in employment, and the iron 
oundries, as a rule, also complain of being in a most unfavourable 
situation. 

List prices, per ton at works, are as under:—Good merchant 
bars, M. 100 to 103; rivet iron, M. 125; angles, M. 110; girders, 
M. 83 to 87; hoops, M. 100 to 105 ; billets in basic and Bessemer, 
M. 78 to 75; heavy plates for boilermaking purposes, M. 130 to 
140; tank do., M. 125 to 130; steel plates, M.115; tank do., 
M. 110; sheets, M. 185 to 140 ; Siegen thin sheets, M. 120 to 125; 
iron wire rods, common quality, M. 110 to 115 ; drawn wire in iron 
or steel, M. 95 to 100; wire nails, M. 113 to 115; rivets, M. 145; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 200; 
steel tires, M. 195 to 200; steel rails, M. 108 to 110; steol sleepers, 
M. 106 ; fish-plates, M, 112 to 120, 

Spanish foreign trade in.iron, coal, ore, and metals, was :— 


Import 
- Rails 
Coal. Coke. Pig iron, Cast iron. and 
bars. 
Tons. Tons. Tons. Tons. Tons. 
1898 .. .. 1,479,699 .. 267,288 .. 28,484 .. 7,189 .. 19,914 
1894 .. .. 1,612,147 .. 225,900 .. 25,561 .. 9,616 .. 23,121 
Export. 
Iron ore. ore. Zincore. Leadore. Iron. Come. Lead. , 
Tons. " Tons. Tons. Tons. ‘ons. Tons. 
1898 .. 4,646,877 .. 574,590 .. 82,858 .. 12,087 .. 82,850 .. 26,658 .. 158,787 
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EWPORT HARBOUR COMMIS. 
ON ERS WEEKLY TRADE REPORT. 


ux colliera’ monthly holiday, and the dissatis- 
faction existi among the hauliers have pre- 
vented the aa shipments for the week ending 
Wednesday reaching their usual figures, 
whole of the South Wales ports, unfortunately, 
have suffered in like manner. A slight decrease 
has taken place in the importation of iron ore 
and pitwood. The demand for tin plates is 
improving, and oy are stiffening. : 

On Satarday last the new four masted ship 
Iranian arrived in the Alexandra Docks from 
Workington in ballast—a fine vessel, fitted with 
all the latest improvements, and is now loading 
her first cargo, 4600 tons of coal, for Rio Janeiro. 
The large steamers, Urmston Grange, Stanley 
Hall, and Glencola, are expected in the port 

rtly. 

othe. river trade has maintained its normal 
activity. At the Patent Fuel Wharf the s,s. 
Ranzini has loaded a cargo of 1700 tons, and 
300 tons bunkers. On the east side of the river 
the large acid and chemical manure works of 
Morris and Griffin have been well employed. 
This firm do a large business in bone tallow with 
Russia and other continental countries, and make 
Newport their py ty At for the products 
manufactured at their Wolverhampton works. 

On this side of thejriver also the Clarence 
Wharf Steam Saw Mills Company purpose con- 
structing a new wharf. Plans have already been 
submitted to the Harbour Commissioners fortheir 
approval. 

F © 8.8, + has been undergoing repairs by 
the Union Dry Dock Company. The steamers 
Aras, Palmuri, and Avona, by Mordey, Carney 
and Co., whilst the Lizzie Cory is still engaging 
the attention of Mr. C. H. Bailey in the 
Alexandra graving dock, 

Prices ruling Wednesday were as follows :— 
Coal: Best steam, 9a. 6d. to 10s.; seconds, 9s, to 
9a. 3d.; house coal, best, 10a. 6d.; dock screen- 
ings, 5s, 3d.; colliery small, 5s.; smiths’ coal, 
6s, 6d.; patent fuel, 103. 6d. Pig iron: Scotch 
warrants, 41s. 10d.; hematite warrants, 42s. 6d., 
f.o.b, Cumberland ; Middlesbrough No. 3, 34s. 3d, 
prompt ; Middlesbrough hematite, 41s. 3d. Iron 
ore: Rubio, 11s. 3d.; Tafna, 103s, 9d. Steel 
rails, rv Bangs 5 £3 12s, 6d.; light, £4 5s. 
Tin-plate , £3 15s.; Siemens tin-plate bars, 
best, £3 17s. 6d,, all delivered in the district, 
cash, less 24 per cent. Tin-plates: Bessemer 
coke, 9s. 3d.; Siemens coke finish, 9s, 6d.; ternes 
per double box, 28 by 20 c,, 19s, to 208. Pitwood, 
14s. 6d. to 15s, London Exchange telegram : 
Copper, £64; Straits tin, £39 10s, Freights 
steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 28th, 

THE increased employment of money, the de- 
crease in the volume of loanable funds, and a 
slight increase in prices of certain staple products 
are favourable signs of an improvement, the 
extent and momentum of which it is impossible 
to speak safely at this time. The iron tradesis 
pa because of the refusal of large consumers 
to make purchases except in a retail way. Large 
rail supplies have been decided upon by many 
railroad corporations, but rails are not ordered, 
and customers’ offers of 20dols. are not enter- 
tained. In bridge work there is much activity. 
The contract for the Delaware River bridge has 
been placed. Structural material is in good 
request. Coke is abundant, and an advance in 
wages assures steady production. A coalminers’ 
strike is being agitated for May lst, to cover 
several States. The iron and steel workers are 


quiet. The general inclination among manufac- 
turers is to buy raw material only as needed. 


There is a great volume of projected work await- 
ing the establishment of confidence, The possi- 
bility of a sudden depletion of gold reserves has 
a paralysing effect on business. 

Commercial and industrial conditions have 
exhibited a further moderate improvement evi- 
denced in a heavier volume of traffic, and larger 
and more numerous orders for iron and steel 
— and for general merchandise, The 

eavy withdrawals of money from bank are also 
favourable. In order to anticipate labour 
demands, advances have been made in many 
industries, and further concessions have been 
determined upon. The improvement made is of 
diminutive proportions, but there is much encour- 
agement in the fact of an increased volume of 
business. Politically the lines are being drawn 
between the gold, and the gold and silver advo- 
cates, The sentiment of the voters is over- 
whelmingly for remonitisation of silver under 
the best possible conditions. Heavy sales of 
crude and finished iron and steel have been made 
during this week for quick delivery. An ad- 
vance in prices seems probable all along the line, 
but  E are in no great haste to the advan- 
tage of present quotations. The owners of some 
forty furnaces are waiting torch in hand, so to 
speak, to start their furnaces as soon as selling 
prices pass the cost dead line, 








LAUNCHES AND TRIAL TRIPS. 


The turret deck steamer, Turret Crown, was 
launched from the yard of Messrs, William Dox- 
ford and Sons, of Sunderland, on Tuesday, the 
26th ult., having been built to the order of 
Messrs, Petersen Yate, and Co., N tle. S 


by Mr. Arthur C, Hay, of Liverpool, under whom 
the ship and engines have been constructed. 
Messrs, Blackwood and Gordon, Port Glasgow, 
launched recently the steel screw steamer 
Wicklow, built to the order of the City of 
Dublin Steam Packet Company, for their cross 


The | Channel traffic between Dublin and Liverpool. 


Her dimensions are :—Length, 260ft.; breadth, 
‘088 
fitted 


34ft.; depth, 16ft. 9in.; and of 1250 tons 
register. The vessel will be handsomely 

out throughout, with a luxuriantly-furnished 
saloon capable of accommodating seventy first- 
class passengers. ‘Triple-expansion engines of 
2750 indicated horse-power will be supplied by 
the builders. Special attention has been devoted 
to the facilities for the conveyance of live stock. 
Five hundred head of cattle can be carried, and 
the space allotted for this purpose is large and 
‘well ventilated. Forward in the steamer are a 
cattle dealers’ cabin and comfortable accommo- 
dation for deck passengers. As the vessel left 
the ways she was named by Mrs, Bell, wife 
of Captain G. R. Bell, R.N., the Liverpool 
agent of the cone. There were also present 
at the launch Mr, Edward Watson, managing 
director of the company; Mr. E. G. Feber, 
superintending engineer of the company. 

On the 26th inst. the s.s. Haslingden went on 
her trial trip. She is a steel screw steamer of the 
following dimensions:—Length over all, 280ft.; 
breadth, 37ft., and depth 20ft. She has been 
built by Messrs, Wm. Gray and Co., to the order 
of Messrs. Murrell and Yeoman, of West Hartle- 
pool, and takes Lloyd’s highest class, The deck 
erections consist of poop, raised quarter deck, 
long bridge, and topgallant fcrecastle. A saloon, 
state-room, and accommodation for captain and 
officers have been fitted up in the poop, and 
quarters for the engineers in the after end of the 
bridge, and for the crew in the fore end of the 
bridge. The hull is built with web frames, a 
double bottom is fitted under each hold for water 
ballast, and there is also a large ballast tank in 
the after peak. Four steam winches, donkey 
boiler, steam steering gear amidships, screw steer- 
ing gear aft, patent windlass, schooner rig, boats 
on beams overhead, and all modern appliances 
have been fitted. The engines are of the triple- 
expansion type. They have been supplied by the 
Central Marine Engine Works. The cylinders 
are 20in., 314in., and 53in. in diameter, and the 
piston stroke 36in. The boilers, built of steel, 
are designed for a working pressure of 160 1b. per 
square inch. Everything in the engine-room ran 
exceedingly well, the boilers giving an ample head 
of steam. The engine-room is fitted out with 
several of the specialities now so well known in 
connection with the Central Marine engines, the 
tail shaft being fitted with the patent shaft pre- 
server, and the high-pressure piston-rod and 
spindle with Messrs. Mudd and Airey’s metallic 
packing. Mudd’s patent evaporator was also pro- 
vided for supplying supplementary feed. Captain 
J. Murrell and Mr, f Yeoman, the managing 
owners, were on board to witness the trial, as also 
was Mr. G, T, Younghusband, their superintend- 
ing engineer, under whose supervision the vessel 
and her machinery have been constructed. 








Tue P. anpD O, STEAMER CALEDONIA arrived 
at Brindisi at 4 p.m. on Tuesday last, her passage 
from Bombay having occupied only ten days two 
hours, including all stop and transit through 
the Suez Canal. The Times says: ‘‘ This beats 
the record made by the same vessel in November 
last, and the mail may be expected in London 
this evening, within twelve days from Bombay, 
having left Bombay on the afternoon of last 
Saturday week.” 


NAVAL ENGINEER APPOINTMENES.—The fol- 
lowing appointments have been made at the 
Admiralty :—Fleet Engineer: F, G. Whitaker, 
to the Raleigh. Staff Engineers: H. J. Cock, to 
the Tamar ; John Gardner and Elijah Thomas, to 
the Excellent, for torpedo and hydraulic course. 
Chief Engineer: W. G. Mogg, to the Excellent, 
for torpedo and hydraulic course, Engineers : 
Lewis E, Thumwood, to the Porcupine ; Ernest 
A. W. Head, to the Lightning ; David Peacock, 
to the Spitfire; Alfred Burner, to the Nile; 
Henry Wall, to the Hibernia, additional, and 
Ernest Barr, to the Royal Sovereign. Assistant 
Engineers: E, D. Mallinson, W. H. Page, A. E. 
Atkins, R. B. Morison, W. Rattey, and H. B. 
Moorshead, to the Excellent, for torpedo and 
hydraulic course. 


THE BoILER ExpLosion iN Hoxton.—An inter- 
esting and well-illustrated report upon the explo- 
sion of a boiler at Eagle Wharf-road, N., on 
December 17th last, has been prepared by Mr. 
J.C, Chapman, M, Inst. C.E., and presented to 
the Yorkshire Boiler Insurance and Steam Users 
Company, of which he is the engineer for the 
London district. The boiler was 5ft. 6in. in 
diameter, 10ft. in length, and of the return-tube 
kind, commonly known as a multitubular boiler. 
It was made of 4in. iron plates and gin. end plates, 
and contained a mid or central flue lft. Sin. 
diameter, made of gin. iron plates carrying three 
crosswater tubes, and it also contained twenty- 
four 4in, return tubes. The engine-driver and 
another man were killed by the explcsion, and 
several others badly injured. The cause of explo- 
sion, which was investigated by the Beard of 
Trade, appears to have been injurious amateur 
caulking and weakness of the plates, the caulking 
having been done by the engine-driver, who from 
time to time caulked the parts where fracture 
occurred with a heavy hammer and a triangu- 
lar piece of iron. It is thought that there was 
pro bly a seam rip before this caulking com- 





{ he 
will receive the highest class in both the British 
Corporation and Bureau Veritas Registries. 

On Saturday, the 30th ult., the s.s, Benrath, 
built by Messrs. Craig, Taylor, and Co., of 
[pornaby-on-Teos, for Mr. Joseph Hoult, of 
Liverpool, proceeded to sea for her trial trip, 
which proved very successful in every way. The 
dimensions of the vessel are 330ft. by 48ft. by 
29ft. 9in., depth moulded to spar deck, and con- 
structed to carry over 5500tons, The engines, 
Which have been constructed by Messrs, T. 
Richardson and Sons, Hartlepool lor a working 
Pressure of 2001b., proved highly satisfactory, 
— & good speed was maintained against strong 


The boiler when it it exploded was 
literally ripped and blown to pieces, and the 
factory destroyed. A number of test pieces 
were taken from different parts cf the boiler, 
and it was found that the mean breaking load 
in tons per square inch was 19°5 tons, and that 
the extension was only 2°75 per cent. in 10in., 
and it was found that the plate was laminated 
in every specimen. The material had obviously 
become exceedingly brittle. Mr. Chapman gives 
the results of tests of the same kind of Stafford- 
shire plate when new, showing that the ultimate 
tensile strength was 20 tons, and the elongation 
5°7 per cent. in 10in. It should be mentioned 
that the boiler was not insured by the York- 





ead wind and sea, The owner was represented 





shire Boiler Insurance Company. 





THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


»* When patents have been ‘‘ communicated” the 
name ake address of the communicating party are 
printed in italics. 


20th March, 1895. 
5849. Macuine for CLeaninc Meat, A. F. Darras, 
Lond 


on. 

5850. Gratinc or Disintecratine Soap, A. Robert- 
-Leroi, London. 

5851. Har Fasteners, M. E. Hardie, London. 

5852. Exzows and Tzes, H. Howard and C. G. Harri- 
son, London. 

5853. STopPeRIna and Openine Borrtzs, 8. Fawkes, 
London. 

5854. Hanp Protectine Device, W. P. Thompson.— 
(F. Englicht, Austria.) 

5855. Suarts, A. J. B, Piétri, Liverp ol. 

5856. = for Spiicine Leaturr, W. R. Mudd, 

ndon. 
5857. VeLocipepe Scrapers, J. Winkler-Meierhofer, 


verpoo! j 
5858. Fire-LiguTers, J. 8. Taylor and C. Davies, 
i 


verpoo! : 

5859. Sian and ANNOUNCEMENT Boarps, F. G. Pier- 
point, London. 

5860. ManuracturE of ARTIFICIAL Fust, G. Haycraft, 
London. 

5861. Cotounrnc Martrers, H. E. Newton.—(The Far- 
benfabriken vormals F, Bayer and Co., Germany ) 

5862. Cans, F. W. Durham, New Barnet. 

5863. Hooxs and Eyvzs, A. Jacobs, London. 

5864, Automatic Guns, H. 8. Maxim, London. 

5865. Liquip Fitterine Apparatus, J. B. C. Kréhnke, 


Lon 
5866. Gas Enaine Ionitinc Devices, L. J. M. Loisel, 
London. 


5867. SicwaLLinc Apparatus, H. J. Price and L. de 
M. G. Ferreira, London. 

5868. Szconpary Batrery, H. Cardozo, London. 

5869. Stzam Boiienrs, J. 8. White and J. L. White, 
London. 

5870. Froarinc Derrick Oranges, J. E. Walsh, 

mdaon, 

5871. Starz Prorector, R. W. Hitchins, London. 

5872. DistrisuTion VaLves, H. L. Kline, London. | 

5873. Mepats, &.,M. M. Dessau and R. E. Daish, 


London. 
5874. Bgarinos, T. Sherratt and W. 8. Willson, 


mdon. 
5875. EcectricaL Conpuctor Conpuvits, F. L. Muir- 
mdon. 
5876. Labigs’ SkinTs for Gycuine, J. T. W. Goodman, 


mdon. 

5877. Manuscript and Account Booxs, G. Hayes, 
ndon. 

5878. DistrisoTinc Execrricity, C. H. Wordingham, 
mdon. 

5879. Sappies, W. B. Buckley, London. 


21st Murch, 1895. 


5880. ReTarpInG the Spzxep of Suips, W. A. Bain, 
Edinburgh. 

5881. Hosz Nozzizs, A. W. Summers, Rristol. 

5882. Jormnts to Sewer Pires, W. Harpur, Blackrock. 

5883. Lips for Saucepans, A. 8. Price and A. F. 
Ellerton, Longport. 

5884. Lamps for Optica, Lanterns, P. P. Burt, Bir- 
mingham. 

5885. CanpLesticks, J. Taylor, Glasgow. 

5886. A \ smcieeemennennee CaLenpaR, F,. Griffiths, 
Bristol. 

5887. OpgRaTInG SHUTTLE-BOXxEs in Looms, E. Holling- 
worth, Huddersfield. 

5888. Driving CenrrirucaL Macuives, J. Laidlaw 
and C. A. Matthey, Glasgow. 

5889. InyLaTine Pygumatic Tirgs, J. Sturrock and G. 
D. Macdougald, Newport. 

5890. Rartway TRAIN SicNaLs, A. Gough, London. 

5891. Taps and Cocks for Liquips, C. Woodfield, 
Birmingham. 

5892. ReauLaTine ELEectRic CURRENTS, J. H. Robottom 
and F. C. Geary, Burton-on-Trent. 

5893. WHeEts for VeHictes, W. E, Heys. — (J. 
McDonald, Japan ) 

5894, SHUTTLE GuaRDs, A. Howarth and J. Marsh, 
Manchester. 

5895. Currine Desions on Fasaics, J. Lowden, Brad- 


ord. ° 
5896, Printinc Macuine CyYLinpeRs, G Newsum, 
B rd. 


‘ord. 

5897. Extracting Juice from Oanzs, A. G. Berry, 
Glasgow. 

5898. WaTeRPRoor Garments, 8. Barnwell and The 
Barnwell Machine Co., Manchester. 

5899. Pure Trummine:, 8. Barnwell and The Barnwell 
Machine Co., Manchester. 

5900. Water Tap and Sream Vatve, E. W. Beech, 
London. 

5901. AgRicuLTuRAL Dritis, C. A. Rickard, Man- 
chester. 

5902. Drawine Pens, R. J. Grant, Liverpool. 

5908. APpLicaTiow of Exxcrricity, G. H. Firth, Man- 
chester. 

5904. CanDLE RerFiectors, A. Winlo, Liverpool. 

5905. Vatves for Reau.atine the Fiow of Liquips, 
C. G. Norris and 8S. Mycock, Manchester. 

5906. Manuracturs of Uotrton Corps, H. 0., W., and 
J. Hutchinson, Manchester. 

5907. ManuractureE of Corton Corps, H. O., W., and 

. Hutchinson, Manchester. 

5908. Cass for 
Friedlander, Glasgow. 

5909. Manuracrore of Wire Fasric, G. Watson, 
Birmiog . 

5910. WasHinec Macuines, H. C. Longsdon, Keighley. 

5911. Sirrine Crnpers, J. W. Bailey, Gorton. 

5912. ComprsaTion ‘"RupBeR and Bettine, 8. H. Jack- 
son, Liversedge. 

5918. Regutatine Execrric Lieut, R. E. Gill and W. 

oc) ndon. 

5914. Pwrumatic Tress, J. Ghys, London. 

5915. ALARM for Cycizs, J. Ghys, London. 

5916. Process for Dveme, G. A. Fyson, London. 

5917. Cycizs, H. Baum, London. 

5918. Driving Gear for Cycizs, H. J. D. Meyer, 
London. 

5919. PaoroagrapHic Cameras, ©. J. B. Echassoux, 
London. 

5920. Mops, G. E. Clarke and W. C. Stackhouse, 
London. 

5921. Bae for Mipwirery InstRuMENTS, A. W. and 
H. V. Down, London. 

5922, SappLE Bar, J. Carter, London. 

5923. PHaRMaceuTicAL PowpeR, G. Hughes.—(S. 
Vitalis, Roumania.) 

5924. Tannine Process, 8. L. Evans, London. 

5925. Ornpnancg, 8. L. Evans, London. 

5926. Trousers Foot Protector, J. Gray and J. 
Carney, London. 

5927. TRANSMITTING ELEcTRIcAL Imputses, R. J. 
Crowley, Queenstown. 

5928. Knex-caps, J. E. Tayler, London. 

5929. Puotoorapay, L. F. Dobler, London. 

5930. PREVENTING BortER Exptosions, R. Swinton, 
London. 

5931. WaTER Suppty Pires, H. P. Curtis, London. 

5982, CaLoric Circuit Enaing, U. von Reden, 
London. 

5988. PorTaBLE TeRRA-cotTa, T. Roberts, London. 

5934, TRANSLUCENT, ENAMEL, W. and W. B. Lutwyche, 
London. 

5935. MANUFACTURE of GoLp Lear, J. Welby and A. 
Parksmith, London. 


DispLayinec Smoxinc Pipzs, M. A. 


M. 


5937. ELEVATED 
5938. Srzam Morors for 

London. 
5939. Automatic TetecrapHs, A. Fraser and The 


Eastern Telegraph Co , London. 
5940. Grarrina Kyive J. Kaehler and F. Grunewald, 


Raitways, E. Langen, London. 
Venicues, P. E. 8. Barbé, 


mn ° 
5941. Currina CANDIED Suaak into Leno1us, G. Stoff, 


mdon. 

£942, MecnanicaL Toy, B. Gott and E. Cousens, 
London. 

5943, HyDRo-CARBURETTED Ain Enorves, W. B. Bary, 


5944. Manuracture of Cur-ritz Fasrics, A. Webb, 
on. 
5945. Horse Cottar, T.S. Philpott and E. Barber, 


mdon. 

5946, OLeaninac the Pronos of Forks, F. Miiller, 
London, 

5947. Sappizs for Cycies, W. 8. Melsome, F. W. H. 
Hutchinson, and H. G. Dawson, London. 

5948. Brusues, J. and A. Bidwell and T. A. Young, 
London. 

5949. Lavine and Stretcninc Wires, L. Biilbring, 


Germany. 
5950. Wirxs of Pranorortes, J. H. and L. F. Papps, 


mdon. 

5951. Movine Sueets for MecuanicaL [nsTRUMENTS, F. 
A. Richter, London. 

5952. VeLocipepe, W. P. and O. Berger, London. 

5958. VARIEGATED Kyitrep Fasric, O. C. Weicker, 
London. 

5954. Opnwaments for Persona, Wear, W. Simon, 
London. 

5955. Macuivery for Gerrine Coat, D. Davy and E. 
Hague, London. 

5956. THaRMomeTRic Circuit Closers, R. Pearson, 
London. 

5957. Wuzxet Tires, H. M. Du Bois and W. Il. Gray, 
London. 

. Extracting Zinc, C. G. T. Bennett, E. H. 
Shortman, and B. Bracey, Birmingham. 

5959. Lamps for Burnine O11 or Spreit, A. Kiesow, 
London. 

5960. CLEANING FrED-wATER Hzarers, J. G. Calvert, 
London. 

5961. Brakes for Pszumatic Wueexs, 0. K. Welch, 


London. 
ae ot samenes us for Hzatine Water, J. A. Hopkinson, 


on. 

5963. Conveyinc Apparatus, B, E. R, Newlands and 
R. Moodie, London. 

5964, — of Gatvanic Ceiis, A. Holler, 

mdon. 

5965. ELEcTROLYTIC CELLS, E. A. Allen, London. 

5966. Propucinec PsospHoric AciD, N. Bassett and W. 
von off, London. 

5967. UmBrevias, A. MacMillan, London. 

5968. — Apparatus for Sips, H. K. Bridger, 

mdon. 

5969. Harr Pin, J. G. Crichton, London. 

5970. Backs of Waistcoats and other Garmznts, C. 

Shepherd, London. 
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5971. PortaBLe Bookcases and Wanprones, H. Mace, 
Norwich. y 

5972. Fotpine Onates, &c:, J. Parker and E. Waring, 
Birminet 


ig 1 

5973. Pots for Maxine Tin Suxxis, W. Robinson, 
Manchester. 

5974. Bearines for Cycies, J. Davies and C. Davies, 
Newcastle-upon-Tyne. 

5975. WasHina PRINTERS’ BLANKETING, J. Bridge, 
Accrington. 

5976. Sextants and other Instruments, 8. Croskery, 
Liverpoo! 

5977. A Game, J. Sheard, London. 

5978. Suips’ Licuts, C. Davies, Birmingham. 

5079. Wert-rorK Motions for Looms, J. Eennett, 

Withnell. 

5980, Pry Warpine MILs, J. Bennett and J. Baxen- 

dale, Withnell. 

sg _ Water Apparatus for Hovuszs, 8. Naylor, 
eeds. 

5982, Expansion Gear for Siipgz Vatves, G. H. Mann, 
Leeds. 


5983. FIRELIGHTERS, W. J. Fox, Stockport. 

5984. TeLEPHONIC SIGNALLING, &c., H. J. Bentley, 

Manchester. 

5985. Spanners, W. Brookes, Sheffield. 

5986. Propucine PsotogRaPHic Piciunszs, J. Girling, 
Isle of Man. 

5987. Puanine Macuinss, OC. H. Clifton, Glasgow. 

5988. Manure or FertiLu2P for Vines, R Donaldson, 
Glasgow. 

5989. Screens, E. Fletcher, Birmingham. 

5990. Diszencacinc Raitway Sicnais, A. G. Walker, 
London. 

5991. Spruves in Pen and Pocket Knivzs, E. Priest- 
man, Sheffield. 

5992. Hypopermic Syrines, L. Schmidt, London. 

= Sanitary Sink Baskets, G. Woolliscroft, Barns- 

ley. 

5994. FIRE-LIGHTER, A. Field and G. Dixon, London. 

5995. Dress and ManTLe Fastenzer, L. A. Bryan, 

London. 

5996 Motor, A. Thompson, Manchester. 

5997. Macuines for LaBeLLinG Botrizs, W. Fletcher, 

London. 

5998. Cup-aANr-BaLL Exzctric Joint, R. W. Braham, 

London. 

5999. LicgnTinc Mrvers’ Sarety Lamps, &c., J. Feel, 

London. 

6000. ee Mryzrs’ Sarety Lamps, &c., J. Feel, 

mdon. 

6001. PareR REPRESENTATIONS of FicuRgs, H. S. Dean, 

London. 

6002. Suskk Spanner, E. Wasey and E. Wasey, 

Londen. 

6003. Pru:u Fesrics, &., J. Clough ard J. Park, 

London. 

€004. TsLepHonzs, W. P. Thompson.—(4, Kirschke, 

Germany.) 

6005. Dousirxe Yarys, H. B. Arundel and J. Higgin- 

son, jun., Marchester. 

6006. EtecTric Rattways, P. F. C. B. Pretzsch, 

London. 

6007. Exxctric Rattways, Siemens Bros. and Co.— 

(Siemens and Haleke, Germany ) 

6008. ELEcrriIcaL ConpuctTors, Siemens Bros, and Co, 

— (Siemens and Halske, Germany.) 

€009. Sopic Cyanipk, W. McD. Mackey and J. F. 

Hutcheson, London. 

6010. Magnetic CLutcH, B. M. Drake, J. M. Gorham, 

and H. C. L. Holden, London. 

6011. Soar Pressine Macuinery, J. Watson and Sons 

and J. Watson, London. 

6012. CompounD PREssURE MuLTIPLizR, H. Masson, 

London. 

€013. ATTACHMENT OpENED Enve.ore, D. P. Lane.— 

(7. W. Lane, United States ) 

6014. MecuanicaL Foraine Hamuers, C. Griiber, 

London. 

6015. Om or Gas Stoves, W. Darby and I. Darby, 

London. 

6016. AnmmaL Traps, W. and G. Sidebotham, Bir- 


ming) 
6017. PHoToGRaPHIC PLaTe SHeatus, E. Underwood, 


Birmin 
6018. PHotograPHic CamERA CHANGE Boxgs, E. Under- 
wood, Birmingham. 
6019. CaRRiacE and other VeHicLe WHexEzs, 8. Powell, 
Birmingham. 
6020. Lutrer Envevorss, L. H. Schiitt, London. 
6021. Desienine or Cu1Tine Dress Bopicss, B. Muckle; 
London. 
€022. Syrincss, A. Evens and M. Vinzelberg, London. 
= te Howpsr for Pais and Batus, W.C. Hawtin, 
ndon. 





5936. CuRRENT OoLLecTor, Siemens Bros, and Co,— 
(Stemens and Halske, Germany.) 





6024. Merat SuHow Ticugrs, G. H. Jezson and J. 
Malloch, London. ‘ 
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6025. HorsgsHors, W. A. Fraser and G. Bradley, 
London. 

6026. Epoine AtracuMent for Sewine Macurnss, F. 
R. Otto and W. H. Viertel, London. 

6027. Economicatty Usine Liexrmne Gas, T. Rowan, 
London. 

6028. Fittertne L-quips, H. H. Lake.—(A. 4. Pind- 
stofte, Denmark ) 

6029. L:qum Merers;, E. Paccaud and F. de Coppet, 
London. 

6030. Pasventine Founpesine of Su:p:, J. Robarton, 
London. 

6031. Borers, Fornaces, and Fives, G. 8. de Livet, 
London. 
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6032. Srop Taps for Burst P1Pine, 
London. 

6038. Lasts, F. M. Bostock, Stafford. 

6u34. Cock or Faucet for Liquip Measurss, O. J. 
Ulaxton, Longport. 

ee Conpuctors, J. A. Rossiter, 


W. Dodwell, 


ublin. 

6036. Automatic WEIGHING Macaings, H, Pooley, jun., 
Liverpool. 

6037. Exeins, A. R., H. W., H. E. White, and H. A. 
Fenn, Soutnamptoa. 

6038. Bockers or WaTes Discuarcers, J. Bridge, 
Accrington. 

6039. Stiven Cans for Prerarine Fisae, J. Bridge, 
Accringoon. 

6040. Orxratine Scrapers for Heat Economisers, T. 
R. Wollaston, Manchester. 

6041. Boxine Gioves, F. RK. Graham-Yooll, Leith. 

6042. VeLocrpepes, W. Carr, Manchester. 

6048. Typswaitsrs, J. L. Uantelo, Liverpool. 

6044. AUromaTic CaBLE-GRIP for SHips, J. Davison, 
Sunderland. 

6045. CoLouRED FieureD Fasaics, J. R. Barlow and 
H. Duxbury, Manchester. 

6046. Kerrs for BLeacuiNe TextTILe Fasaics, R. Thom, 
Manchester. 

6047. Lerrer Locks, A. R. Tonks, Willenhall. 

6048. Ececrricat INsuLcation, C. Bolié.—(C. W. Jesfer- 
son, United States.) 

6049. Gaver and Sramp Howper, F. 8. Henderson, 
Sunderland. 

6050. Sga Ancuor, A. C. Chapman.—(G. P. Boughton, 
At present on the High Seas ) 

6051. Sxcurine Bossss for Crciz Sappiss, J. Brooks, 
Birmingham. 

6052. SHapine of Merattic Lenatus, W. Hall, Bir- 


ming . 

6053. ApsosTaBLE Szats for Doe Carts, F. Davies, 
Birmingham. 

6054. Sack Hoisrs, G. John, Bristol. 

6055. Pocxet Casg for BintiaRD CHALK, H. Hinks, 
Birmiogham. 

6056. — or Casss for Matcues, T. Morton, Bir- 

m. 


ming! 

6057. Skats, P. Holzrichter, Liverpool. 

6058. Hat Srretcuer, H. H., A., and A. Turner, Man- 
chester. 

6059. Fitterine O1ts, J. J. Tong and J. R. Wood, 
Manchester. 

6060. Paper Kyirs, J. Marshall and G. A. H. Douglas, 
Glasgow. 

sar oe Distnrectine Apparatus, W. Daley, 

ive 

6062. Stop Motion of Drawina Frames, D. Barker, 
Manchester. i 

6063. Foxezr Sarexps, J. Somerville, Joppa. 


6064. PazvenTinc DamacE to VessELs, J. N. Beevor, 
Birmingham. 
6065. GuasswaRE Coatine, W. Storr and H. Debler, 


Berlin. 
6066. Gas ahd Om Enorvgs, A. Scott, Manchester. 
6067. Precipitation Tanks and Fitters, F. P. Candy, 
Manchester. 
6068. .CasTor, J. Gascoyne and W. H. Greatorex, 
London. 
« Tap, J. W. Simpson, London. 
> ALARM B cixs, ¥. Harrison, London. 
6071. Cycigs, W. Birkmyre, Glasgow. 
6072. CoRNICE-POLE and CuRTAIN Runes, A. B. Reeves, 
London. 
c073. — Macutines for Letrers, A. Eltzbacher, 
ndon. 
6074. Imitation AyiMAL Toys, R. Adam and 0. Adam, 
ndon. 
6075. E.ectric Switcues, W. J. Davy, London. 
6076. CouPLines or Jomnts for MeraL, W. J. T. 
coigne, London. 
6077. Hat Guarps, H. N. Penny, London. 
6078. Revotvine TaBLE for Domestic Usg, E. Barnes, 
London. 
6079. BotrLe Opener, A. W. Burt, London. 
6080. Scissors, K. 8. Davis, London. 
6081. Toy and Decorative Devics, A. Tuck and W. 
H. Ellam, London. 
6082. Wrxpow Sashes and Frames, J. W. Murray, 
London. 
6083. Piements, J. E Campbell, Manchester. 
6084. SigNaLuine, J. E. Florea, V. Takacs, and E. Rit- 
tinger, London. 
6085. Support for Hyactnrus in Guasszs, M. A. Image, 
London. 
6086. ArrTiGHT DustBIn, J. Fittall, London. 
6087. Cameras, E. H. M. Seymour, London. 
6038, OvsTER Opener, A. W. Allan, London. 
6089. Sarery Device for ELevator WELLS, J. Roberts, 
London. 
6090. WHEELS and Tires of Veuicixs, J. H. Barry, 
London. 
6091. DepitatTorizs, E. R. Blundstone, London. 
6092. Faces for WRENCHES or SPaNNERS, L. Mannings, 
London. 
6093. CARTRIDGES, Eley Bros., Ld., T. Stokoe, and J. 
C. Irvine, London. 
6094. DeTrercent, 8. Woble and A. C. Irwin, London. 
6095. Vevoqipepss, J. W. Beattic, London. 
6096. Batt Bearines, W. LB, Lake, London. 
6037. Fastening Devices, H. H. Lake.—(C. EB. Vun 
Norman, United States ) 
6098. Stamp Batrerigs, N. J. Suckling, London. 
6099. PREVENTING CoRRosION of SHaFrs, A. J. 
Whitaker, Lianishen. 
6100. Carr, C. E. Troughton, London. 
6101. AceTyLeng, L. M. Bullier, London. 
6102. RUDDER-HEAD Bearincs, Z, G. 
London. 
6103. Sign Frames, K. Pliinnecke, London. 
6104. Knrrtmye Macurnes, H. Verges, London. 
6105. Ienrrion of Cartripces, D. Hickie and G. F. 
Beutner, London. 
6106. PROPELLING Enaings, P. Watts and M. Sandison, 
London. 


Gas- 


Michalinos, 
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6107. Stipe for Measurina Rugs, J. Watkins, Bir- 
mingham. 

6108. SHavine Bausu, W. Ridley, Birmingham. 

6109. FLusHinc SypHons, 8. H. and M. J. Adams, 


ork, 

6110. Automatic Oi Feeprr, 8. Morley, Horsforth, 
near 

6111, Free Smoxer, A. E. Crabb, Exeter. 

6112. Preparation of Basic 814s, W. Hutchinson and 
A. H. Knight, Wolverhampton. . 

6113. Swive. Joist for Cycuzs, J. Fergus, Glasgow. 

6114, Frrament for INCANDESCENT ELECTRIC LAMPS, 
F. W. E. Jones, Leamington. 

6115. Topacco Pipg, A. E. Gilbert, Northumberland. 

6116. TaRaveLLInec CHeEssBoaRps, C. E. Gyngell, 
London 


6117. Propuctios of Merat Bianxs, T. Gibbons, Bir- 
mingham. 

6118, BepstEaD Mousta, W. H. Davis, Birmingham. 

6119. Jornt for Pirks, W. J. Given, Glasgow. 

6120. bey oe for CLEANSING FLANNELS, &c., F. T. 

nm, Du 

6121. Manuracturg of Socks, J. 8. Borlase, near 

Wrexham. 


re. 





6122. Boxes for Hanpxercuisrs, J. Dickinson and Co., 
J. R. and G. Boomer, Belfast. 

6123. Ggarine for Cycies, T. Dexter, Nottingham. 

6124. Was for Crcizs, J. Buchanan, London. 

6125. Spgep InpicaTors for Crcie;, V. L. M. Renaud 
and H. M. E. Candas, Manchester. 

7, Setr Recisteainc Ca.ipers, M. Anderson, 

y ton. 

6127. Feepinc Naminc Macuingss, R. J. Jones, 
Bootle. 

6128. Borrte WasHinc Macutnes, J. J. F. Pennink, 


ermany. 

6129. Beap THREADING Macutvery, L. Myers and CO. 
B. Ketley, Birmingham. 

6130. Gas and O11 Cooxine Srovss, H. V. Rippingille, 
Birmingham. 

6131. Sprypies for Doon Hanpizs, W. 8. Mappin, 
London. 

61382. A Fotpine Lee Rest, R. Compton and J. A. 
Moore, London. 

6133. RaDIANT 
London. 

6134. Yarp Guuutss, W. Sykes, London. 

6135. DisconnEcTING SLipreRs for Waste Pirss, W. 
Sykes, London. 

6136. Street Guiures, W. Sykes, London. 

6137. Paper Feepine Macuong, N. Funk, London. 

6138. AppLiances for use in ReTaInine Hats, 
Harvey, London. 

6139. Construction of Box for Hotprye For, 
Green, London. 

6140. FLump Pressurs AccomuLaTor, B., F., and 
Hooker, London. 

6141. Hypravutic Curtine Macuing, B., F., and 
Hooker, London. 

6142. Saape Fasteners, A. W. Currier, H. V. Ward, 
and M. E. Roberts, London. 

6143. Brakes for Ramway Vexicies, W. Mellor, 


Tissuz for Lamps, R. G. Bennett, 
E. 
G. 
H. 
H. 


London. 

6144. Hanpies for Surcicat InstRumMENTs, J. Arnold, 
London. 

6145. Fasteners for Corsets, &., C. R. Viehofer, 


London. 
6146. INKING LrrnograpHic Srongs, 8. Bernard, 


risto! 

6147. Curtain Carriers and Arvusters, J. D. F. 
Andrews, London. 

6148. Kwrrtep Giovss, A. F. Schréter, London. 

6149. Stark Eyes and Brackets, H. J. Noonan, 
London. 

6150. Focusstine Ciotu for PHotograpHy, F. Beres- 
ford, London. 

6151. Gas Enarng, O. H. Wildt, London. 

6152. ComprnaTION Biockep Frame, W. J. Clare, 


on. 
6153. Map Stanps, W. L. Sinton, London. 
6154. Furnaces, C. H. Bachy, London. 
6155. Pumps, F. Pelzer, London. 
6156. Wau Tasuet, E. Frensdorff, London. 
6157. Steam Enoines, M. H. Robinson and M. H. P. R. 
Sankey, London. 
6158. — or Puriryine Gasgs, F. L. Slocum, 
mdon. 
6159. Heatine Furnaces, E. Vickers, London. 
6160. WeLpLE:s CHains, J. Girlot and OC. Castin, 
London. 
6161. ManuracturE of Caps and Socks, F. Riveaux, 
London. 
6162. Cotounrine Matrers, C. D. Abel —(The Actien 
Gesellschast fur Anilin Fabrikation, Germany ) 
6163. Pats for Vottaic Batrery, W. A. B. Buckland, 
London. 
6164. Our-ovuT for Execrric Wires, J. A. Schiifer and 
P. Steffens, London. 
6165. ComBINED Matcu-Box, &c., J. Grasz and O. Pécsi, 
London. 
6166. IncaNDEscENCcE Bopigs for Lamps, 0. Gautzsch, 
London. 
6167. SpecracutaR Errects, G. C. Downing.—(G. 
Abazoff, France ) 
6168. HanDLE-BaRs for BicyciEs, A. Qvistgaard and 
C. P. Rasmussen, London. 
6169. SepaRaTING CREAM from Muk, W. Cole, 


ndon. 
6170. DisPLAYING ADVERTISEMENTS, A. E. Rodgers, 


mdon. 
6171. TeLePHoNic MuutTipLe Switcues, F. Stock, 
ndon. 

6172. Boorsiack’s Cuarr, A. L. Smith, Liverpool. 

6173. Urinisinc Tat Power, W. J. Roberts and J. 
R. Jones, Liverpool. 

6174. Suprortinc Troveus, J. Edwards and the Coal- 
brookdale Company, Ld., Liverpool. 

6175. Burninae Town Reruss, E. E. Glaskin, 
London. 

6176. Dv Storrs, H. E. Newton.—(The Farbensabriken 
vormals F. Bayer and Co., Germany.) 

6177. ALTERNATING CURRENT Dynamos, W. B. Esson, 
London. 

6178. Pwzumatic Trees, D. Young —(Z. W. Young, 
United States.) 

6179. ConstRucTING FLoors and CxzrLines, H. Mossner, 
London. 

6180. ELEcTRO-PLATING of Woop, H. A. V. Wirth, 
London. 

6181. Heatinc Warer, J. Y. Johnson.—(4. Morincau 
and C, Blane, France.) 


26th March, 1895. 


6182, _ .CLoset for Domestic Usz, R. W. Boyd, 
mdon. 
6183. PERFORATED ADVERTISEMENT GLopr, 8. J. 
Hawke, London. 
6184. — for Cyctz Lamps, E. D. Billing, 


ndon. 
6185. SuppLyinc ToorH Powper, &c, H. O. Braun, 
mdon. 
6186. Strrcninc Booxs, M. H. Pearson and Pearson 
and Bennion, Telocsher, 
6187. PRINTING in ONE or MoRE Cotours, H. Hickson, 


Huw 

6188. Feepine Borris, J. P. Hewitt and J. G. M. 
Jeffrey, Stoke-on-Trent. 

6189. Toy, A. Cook, London. 

6190. Copinc for Raitway Pxatrorss, E. Breadner, 
Manchester. 

6191. Maxine Twist Lace Fasrics, W. Jackson, 
Sandiacr 





e. 
6192. THERMO-DyNAMIC Macutnes, W. H. Watkinson, 


gow. 
6193. Carprne Stups, T. Morton, Birmingham. 
6194. Dress Pockets, J. H. Fryer, Birmingham. 
6195. Epce-seTtine Macuines for Boots, W. H. Dor- 
man, ‘ord. 
6196. SzcuRING pete to the Pzrson, O. G. Good- 


man, “ 
gees or Putverisine Spices, A. O. Allen, 


6198. CLanionets, G. F. Grechi, Bristol. 
6199. Piston-rops of Hypravtic CyLinpers, J. A. 
Steven, Glasgow. 
200. Traps and Unions for Lavatonizs, B. G. Smith, 


‘ax. 
6201. Ho.pine Corps of Biinp Ro.uers, 8. O. Kelly, 


ax. 

6202. Leve., J. Welton, St. Asaph. 

6203. VeLocirepgs, A. Shelmerdine, Liverpool. 

6204. MULTI-CYLINDER StzaM EnarnE, W. B. , 
Liverpoo 

6205. Recorpine NuMBER of PassENceERs, E. M. Carter, 
London. 

6206. Liguip Hyprocarson Enoines, G. E. Snoxell, 


6207. CryPro-matr, O. L. Hart, London. 

.- Water Gavce ATracHments, F. W. Webb, 
rewe. 

6209. Looms, W. J. Riley, Manchester. 

6210. Raisine the Cumngys of Lamps, I. Schwarz, 


on, 
sa ee > ca for Wsicuina Gaszs, M. Arndt, 





on. 
6212. Aim Humipirizrs, H. Beech and J. Shaw, 
Huddersfield, 








6213. Szat Pruvars for VeLocirepss, J. J. Wright, 
Bishop Auck. 
— RULING 


a 

6215. Beertina Macuines for Fasrics, J. Spenle, 
Manchester. 

6216 Wrinpow-Buinp Mercuaniems, H. D. Fitzpatrick. 
—(W. H. Blwell, United States ) 

6217. Sicwau Communication in Trans, O. Rigby and 
J. Bentley, on. 

6218. TeLemerers, F. L. Olcott, Manchester. 

6219. Manuracture of Artists’ Canvas, L. Cresswell, 
Manchester. 

6220, Ware. Trees, C. Challiner, Manchester. 

6221. Suprrueaters for Steam Generators, J. H. 


Rosenthal, Ww. 
6222. SHurries for Weavinc Fasrics, W. Mortimer, 


Fove Lives in PuotroaraPHy, J. Joly, 


Leeds. 
6228. Pneumatic VsHICLE Tires, J. ©. Meyers, 
Dublin. 
6224. Praster Boxes, C. Breul, Barmen. 
6225. Worxinc of Derricks, W. 


Liverpool. 

6226. Fixtsa the Tops of Fenpers, J. Crawford, 
Dudley. 

6227. Stow Comsustion Furnaces, F. H. Brooke, 
Sheffield. 

6228, WirE-wRaPPine Gowns, L. M. Becker and B. W. 
Winder, Sheffield. 

Senden. 


M. Walters, 


6229. Surveyors’ Leve.s, W. F. Stanley, 

6230. Eca Boxes, G. T. Tasman and U. 
London. 

6231. Gas Licutinc Gas, H. Nehmer and F. Nehmer, 
London. 

6232, Cask TiLTING ARRANGEMENT, 8S. Bramall and A. 
J. Cowie, London. 

6233, Casz to Uont: oL the Gas froma Burst CYLINDER, 
A. E. Bingemann, London. 

6234 OscILLaTine Piston SreaM Exaines, J. V. Rice, 
jun., London. 

6235. Cane and Umsrea, 0. H. Morgan and R. G. 
Park, London. 

6236. Ice SHavine Macuinss, C. E. Reid, London. 

6237. ENAMELLED, &c., Bricks and Tiues, E. Eéhm, 


London. 
6238. Rick Sranp for Dryixc Corn, &., T. H. Case, 


on. 

6239. Brick Pressinc Macuinery, R. T. Hughes and 
. Gill, London. 

6240. Stonz Sawine Macutvgry, G. and J. Rushworth, 


London. 
6241. Inonmne and Simmtarn Macurines, J. Nutting, 

don, 
6242. MecuanisM for Proretitwwe Cycies, M. Bing, 


ndon. 

6243, Kwire CLeaner, G, E. Clarke and W. C. Stack- 
ouse, London. 

6244, Device for Drawrine the ATTENTION of WalTERs, 

. P. Thompson.—(L. H. Greene, South Africa ) 

6245. Burwinea Vapour from O1s, R. A. Poitrimol, 
Liverpool. 

6246. StirreninG Manoies or CaLenpars, J. Mason, 
Manchester. 

— FraP Rivine Wuirs, B. C. H. Price, Birming- 


m. 

6248. Raitway Switcues, J. M. Deal, Live 1. 

6249. AgRIAL Raitway, A. J. Boult.—(J. W. Kilmore, 
United States.) 

6250. CaRRiaGE OurtTain Fasteners, M. O. Turner, 
London. e 

6251. Sicuts for Guns, A. J. Boult.—(C. Keese and Fr. 
Meine, Germany ) 

6252. Apparatus for CLeanino Boots, W. G. Mackay, 
London. 

6253. Jorntep BrusHes, 8. Rochet, London. 

6254. Rartway Carriacs Draw Bars, A. J. Boult.— 
(K. Diederichs, Germany.) 

6255. Pirgs for Drains, J. Leeming, Westminster. 

6256. Commutators for Dynamos, J. W. Gilbert and 
8. Jevons, Birmingham. 

6257. PResenvine So_usLe ALBUMEN, J. L. Johnston 
and Bovril, Limited, London. 

6258. ELECTROLYTIC Decomposition, M. Stein and A. 
Wolf, London. 

6259. Ratcuer MECHANISM, 
London, 

6260. Putverisine Rocks, P. McKellar, London. 

6261. Brusues, J. Bingeman and O. Martin, London. 

6262. Preparation for use as a Beveracs, A. Smith, 


don. 
6263. Kwives for Mowinc Macuines, A. OC. Arter, 


ndon, 

6264. Cars, J. Hellier, London. 

6265. PULVERISING Apparatus, C. Morel, London. 

6266. Macuing Guus, A. A. McKnight, London. 

6267. UniversaL Time Map, M. Arriaga, London. 

6268. InxstanD, J. Morton, London. 

6269. Curtain Grooves, G. H. Reynolds, London. 

6270. Biorrsrs, I. Rees, London. 

6271. SMOKELESS GuNPowDeR, T., 8. H., and H. Haw- 
kins, and The Donnithorne Gun Patents and Ammu- 
nition Company, London. 

6272. Hzatine Arr, G. Seagrave and 8. B. Bevington, 
London. 

6273. CentRirucaL Cream Separators, O. Ohlsson, 
London. 

6274. Steam Enaines, H. 8. Maxim, London. 

6275. Prepare Loose OG: Troy, H.H Lake.—(J. A. 
8. Biernatzki, Germany ) 

6276. Metauuic Bepsteaps, E. J. Barcalo, London. 


H. Diimpelmann, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 





530,526. AppaBatus ror Manvuractvurgine Ics. D, L. 
Holden, New York, N.Y.—Filed April 18th, 1892. 
Claim —(1) ‘The combination in an ice-making appa- 
ratus of a water-holding vessel, means for reducing 
the temperature and form ice on a surface of such 
water-holding vessel, means for cutting or scaling off 
the ice progressively from such surface so that it floats, 
a surface over which the ice is discharged, a ptacl 
for the ice crystals and adhering water, and means for 





























a 


pressing such ice to consolidate the same, substantially 
as ed. ?) In an ice-making — a refrige- 
ra vessel an overflow and a water supply 
pipe to the same, in combination with a scraper for 
removing or cutting the layer of ice from the ace 
of thi whereby the ice give or 


e vessel 
scales are caused to accumulate and overflow wit 
the adhering water, substantially as set forth. 





530,721, FerRuie ror Bolter Tunes, H. 8, 
oh ert WY Filed Jaune 260, 1898. Jah enaanied 
aim.— ler tube ferrule or protector o 
refractory material which projects fore fire or Fa 
bustion chamber but does not enter the tube, and 
means for securing the said ferrule in place, raid. tube 
ferrule or protector having approximately the* same 
internal diameter as the tubs which it protects. (2) 
A boiler tube ferrule or protector of a refractory mate- 
rial, which projects into a combustion chamber, but 
does not enter the boiler tube, and means for securing 
said ferrule or protector against a tube end in line 





therewith. (3) The combination with a boiler tube of 
a ferrule or protector of refractory material which fits 
over the outside end of said tube projecting into a 
combustion chamber but not entering the tube, of an 
elastic holder entering into the boiler tube and ferrule 
(4) The combination with a fire tube of a ferrule or 
protector of a refractory material having approxi. 
mately the same internal diameteras the tubeattached 
to the end of said tube and projecting into the com- 
bustion chamber. 


530,851. Apparatus FOR ReMovina AsHEs Frou 
FIREHOLDS oF VeEssELs, A. McDougall, Duluth 
ottint = Filed January 12th, 1894. : 
aim.—(1) In an apparatus for removing ashes, 
combination of the pi box B, the precipitating tex 
K, entering the same ; the discharge pipe H and the 
pump E within said ash box and connecting with 
said discharge pipe, substantially as described. (2) In 
an a for removing ashes, the combination of 
the ash box B, the precipitating pipe K, entering the 
same, and communicating with the outside water, the 
discharge pipe H, extending outside of the vessel and 
the pump &, within said ash box and connecting with 


$308 51) 




















said discharge pipe, substantially as described. (3) In 
an a tus for removing ashes, the combination of 
the box B, formed within, and a part of, the water 
bottom of a vessel; the precipitating pipe K, enter- 
ing the same ; the cischarge pipe H, and the pump E, 
within said ash box and connecting with said aischarge 
ipe, substantially as described. (4) In an apparatus 
‘or removing ashes from the fireholds of vessels, the 
combination of the ash box B, the precipitating pipe 
K, the discharge pipe H, the pump K, within said ash 
box and the grating D, at the top of said ash box, sub- 
stantially as Soserteed. 
530,934, Pyeumatic Toot, D. Drawbaugh, Eberly's 
Mill, Pa —Filed December 7th, 1893. 

Claim.—(1) In a pneumatic tool, the combination 
with the casing bored out longitudinally to form the 
cylinder and valve casing chamber opening into the 
same and the beater recessed at one end, of the valve 
casing having the air passage leading to the upper end 
of the cylinder channelled in one side and having its 
lower end at one side of said channel projecting into 
the cylinder for co-operation with the recess in the 
beater to form an air cushion and a valve in said valve 
casing, substantially as described. (2) In a pneumatic 
tool, the combination with the casing having the 
cylinder and pressure actuated valve, of the beater 





Pa 
LA 





having the circumferential groove extending around 
the same, es leading from opposite ends of the 
valve to the cylinder, and terminating in ports m* m+ 
and 73 n4, all of said ports being located in different 
transverse planes with the ports m* n3 so located as to 
be covered by the beater at all times and to register 
alternately with the circumferential groove therein 
and exhaust ports located in substantially the same 
transverse planes as the ports «* and »n?® whereby 
communication is alternately opened between said 
last mentioned ports and the exhaust ports, said ports 
mand n4 being so located that they will be uncovered 
respectively as the beater reaches the opposite extreme 
of its movement allowing pressure to pass to opposite 
ends of the valve, substantially as described. 


531,072, Process or Makixa Wrovcnt Meta 
Wueeis, A. A. Stevenson, Burnham, Pa.—Filed 
March 6th, 1894. 

Claim.—The process herein described of making 
wrought metal wheels or wheel centres, said process 
consisting in fl g and perforating a plate, making 
a ring section pted to the flange of the plate and 





making two hub sections, having means for uniting 
one with the other when heated, separately heating 
the hub sections, assembling the flange plate and ring, 
securing the heated hub sections together and to the 
plate, then heating the composite structure to a weld- 
ing heat and finally subjecting it to the action of dies 
whereby it is welded into a solid mass, substan’ 

as descril 








anp Comrortine.—' By 


sede ee natural laws which 


a rough knowl of 
phen, the Mer weeny digestion and nutrition, and 
by a careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our a 
fast and supper a delicately flavoured beverage whicl 

many heavy doctors bills.” —Civil 
Bervice Gazette.—Made simply with boiling water or 
milk, Sold only in packets, by Grocers, labelled, 
“James Epps aNp Oo, Homeopathic Chemists, 
London.” 
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TRACTION OF BOATS ON INLAND WATERWAYS. 
By W. H. WHEELER, M, Inst, C.E. 

Tue question of economical transport is one of vital 
importance to the prosperity of this country, and of 
sufficient interest to merit the attention of engineers. 
Where the conditions are suitable it may be taken as 

granted that water transport is the most economical 

means of conveyance. The advantage to be derived from 
canals and rivers depends almost entirely on the saving 
in the cost of traction, which conduces to low rates of 

freight. r 

The smaller the resistance a boat encounters the less 
the tractive force required. The greater the speed, within 
certain limits, at which material is conveyed, the greater 
the result obtained from the outlay on the transport 
service, the wages of the men and other running expenses. 
The speed and cost of traction depend on the amount of 
power used to move a boat along the waterway, and on 
the first cost and maintenance of the motive power. 

There are a great number of factors which have to be 
taken into consideration in determining the force actually 
required to move a boat through the water, the chief of 
these being the resistance due to the friction between the 
immersed surface of the boat and the water; the amount 
of this resistance in a confined waterway depending on 
the relative area and depth of the waterway to that of 
the immersed section of the boat, the speed at which the 
boat is moved, the shape and condition of the boat, and 
the way in which the motive power is applied. 

In the following article it is proposed to examine these 
different elements, and to give such available data, 
gathered from experimental researches and actual 
practice, as may be useful in determining the conditions 
under which traffic can be conducted on confined water- 
ways to the best advantage. The word traction is in- 
tended to cover both hauling and propulsion. 

This subject occupied a considerable amount of atten- 
tion at the International Navigation Congress held last 
year at the Hague, and also at those held at Paris and 
Manchester, and a large number of reports and papers 
were furnished, chiefly by French engineers, including 
that of M. de Mas, who has conducted a series of experi- 
ments for the French Government on the traction of 
boats on the canalised part of the Seine, and on the 
Burgundy Canal. The details of these experiments are 
contained in the report ‘‘ Recherches Experimentales sur 
le matériel de la Batellerie.” From the information con- 
tained in these reports and papers, the data relating to 
French and German canals has been principally taken. 

Resistance to traction.—The conditions under which a 
boat moves in a confined waterway are not altogether 
the same as those which prevail where the water area is 
unlimited. In both cases the resistance arises from the 
displacement of the particles of the water and the friction 
between the immersed section of the boat and the water 
with which it comes in contact. At the high speeds in 
open water, which are not attained in canals, other con- 
ditions arise, and the wave action is not similar in both 
cases, 

As a boat moves along a waterway a quantity of 
water is displaced equal to the area of its cross-section 
at the widest part. This displaced water has to pass in 
an opposite direction to that in which the boat is moving, 
and in a confined channel it flows both under the 
bottom of the boat and between its sides and those of 
the waterway. The greater the depth of water under 
the bottom of the boat, and the larger the area of the 
waterway as compared with that of the boat, the more 
freely it can move and the less the tractive force re- 
quired. The greater the speed at which the boat moves, 
and the more confined the area, the greater the velocity 
with which the water must flow in the reverse direction 
to fill the space vacated by the boat as it moves forward. 

In front of the moving boat the water is heaped up, 
the surface forming an inclined plane from forward to 
aft. Wavesare generated which move off obliquely with 
diverging crests. These last in confined channels come 
in contact with the sides, causing erosion of the banks, 
and where the space is confined, reacting on the boat. 
The waves are of greater or less size according to the 
speed and the form of the boat. In a waterway having 

oping sides, the lateral waves run up the slopes until 
their speed is spent, and where the width is sufficient 
by the time the wave returns, the boat has passed beyond 
their influence. Canals having sloping sides, and also 
those with a berm or flat interval a short distance below 
the surface dividing the lower part of the slope from that 
above the water, have an advantage in allowing the 
wave to get away more freely ; whereas in those having 
the sides vertical the wave is returned more quickly, and 
adds to the resistance to the passage of the boat. 

Approximately it may be taken that the resistance to 
traction increases asthe square of the speed. At low speeds 
it is rather under this, but at high speeds the proportion 
of increase is greater. There are, however, exceptions to 
this rule. With very light boats running at high speeds 
the resistance does not increase as rapidly as it does with 
heavy boats of deeper draught. The resistance increases 
more ey with a boat having a rough surface than 
when the sides and bottom are smooth and clean, 
although some recent experiments appear to throw some 
doubt on this. Resistance also increases more rapidly in 
shallow than in deep water. 

At the time of the adoption of railways a series of 
experiments were made by Mr. MacNiel on the Padding- 
ton Canal with a light boat, designed for conveying 
passengers on the Glasgow and Paisley Canal, in compe- 
tition with the railway. This boat was 7O0ft. long, 5ift. 
beam, with a draught when loaded of from 15in. to 18in. It 
was made with a lightiron frame covered with boards and 
oileloth, The width of the canal was 4é6ft., depth of 
water 44ft., and area of waterway 184:5ft. and of the mid- 
ship section of boat 6ft., a proportion of 224 to 1. Up to 
& speed of about four miles an hour the resistance in- 
creased from that of 24 miles about as the square of the 
Velocity, but above this at a much less rate. When four 


miles was exceeded the boat was partly raised out of the 
water, decreasing the immersed and midship area ; as the 
speed further increased the boat overtook the wave due 
to the displacement of the water, and no head waves were 
formed. The following figures represent the average 
result of these trials ;— 


Speed in Tractive Force 
miles per force in calculated 
hour. Ibs. by the square 
of the velocity. 
2°52 25:24 << aoe 
495 61°21 ... 97-90 
7°42 11663 ... 219 09 
8°12 14056... 262 83 
8 92 a: 314 80 
11:16 . 28758 . 496°10 


It may be interesting to note in connection with these 
results that in the experiments made with a fast 
torpedo boat in the Sound near Copenhagen it was 
found that up to a speed of 10 knots the wave 
resistance increased very rapidly, but above this, 
in depths of from two to three fathoms, it decreased, 


and was nearly eliminated at the full speed of 
20 knots. This was due to the varying action of wave 
resistance. In shallow water the torpedo boat mounted 


on the top of a wave of translation which moved with the 
boat; other waves which are formed in deep water were 
not able to follow the boat when running in shallow 
water, and as the primary wave of translation is no cause 
of resistance, the only resistances the boat suffered at full 
speed on shallow water were those of surface friction and 
eddies. The propulsive efficiency of the machinery at 
full power was found to be higher in shallow than in 
deep water. 

In the experiments made on a portion of the canalised 
Seine, where the dimensions are such as practically to 
make it assimilate to an unconfined waterway, the re- 
sistance was found not to increase as rapidly as the 
square of the speed. Taking the ‘‘ Flute” type of boat, the 
results reduced to English measures are as follows :— 


Tractive force in lbs. per ton. 
Calculated on 


Speed in miles Actual. equare of 

per hour. velocity. 
Lo ene .. Onl 
2°24 E 1:23 1°64 
3°34... 276 3°69 
4°46... 503 ... ... 656 
5°60... 8.48 ... 1025 


On the Burgundy Canal, where the waterway is more 
restricted, the sectional area being about four times that 
of the boat, the measure was nearly in accord with the 
square of the speed. 

Traction in lbs. per ton. 


Calculated by the 
Miles per hour. Actual. square 
of the speed 
0 56 0 25 0°25 
1°12 CI eis se esos 
1°68 Le 
2 20 3 84 ; 4 00 
278 6°41 6 25 


In experiments made by M. Dupuy de Lome with boats 
in open water, he found that for slow speeds resistance 
increased less slowly than the square. Up to six knots 
it was about as the square, and above this the increase 
was more rapid than the square. 

The amount of resistance encountered by boats hauled 
in trains as compared to single boats does not appear to 
have received much consideration. Where the boats are 
closely coupled up, as in the Aire and Calder coal barges, 
the resistance of the water at the bow must be less than 
where it has to be encountered by a number of single 
boats, and if the experiments of M. de Mas areto be relied 
on, that length does not count, a very great saving of 
resistance must be gained by this method of taking boats 
in trains. There is, however, the action of the return 
wave from the banks, which, while not affecting a single 
boat, would have some influence on a long train. When 
the boats are some distance apart, the wash from the 
foremost boat will have a deterring effect on the boat astern. 

Shape of the beat.—This has a considerable influence 
on the tractive force required. The experiments made 
in France show that it varies from this cause as much as 
40 per cent. This difference is due principally to the 
form of the stem and stern. A boat having a pointed 
bow and a good run aft allows the bow wave to spread 
over a larger surface and the water to get out of the way 
more rapidly. Speed, however, is not the only ele- 
ment required, but consideration has to be given to the 
capacity of the boat for carrying cargo. As the result of 
numerous trials made with canal boats, M. de Mas came 
to the conclusion that taking both cargo-carrying capa- 
cities and resistance into account, a boat having a spoon- 
shaped bow and stern would give the best results; the 
stem to be slightly cut away at the forefoot, the bow and 
stern being about ‘116 of the total length, and the width 
amidships 7°70 of the length. 

The three boats with which the experiments were con- 
ducted on the Seine and Burgundy Canal are known re- 
spectively by the names of Péniche, Flute, and Toue, all 
being practically of the same dimensions, 125ft. long, 
16}ft. beam, with a draught when loaded of 54ft., and dis- 
placement of 300 tons. The Péniche is flat-bottomed 
and has the stem and stern slightly rounded, the radius 
being about three-fourths of the beam, the forefoot is 
slightly cut away, the coefficient of displacement is 
as high as ‘99. The Flute has a pointed bow, the stem 
falling off below the water-line; the length of the bow 
is about the same as the width of the boat, aft it is 
nearly square. The coefficient of displacement is ‘95. 
The Toue is like the others, flat bottomed and spoon- 
shaped forward, the stem being rounded below the water- 
line, aft the boat is nearly square, its coefficient being 
‘966. The resistance of these boats, as measured by a 
dynamometer at a speed of 2°20 miles an hour, was as 
follows :— 


Resistance in Ibs. 
Per ton of Per equare foot of 
disp’acement. immersed section. 
Péniche ... a) ee «= Co 
Flute ive) aa . 4138 
Toue a CBR a ww. 82] 











The displacement represents the dead weight hauled, or 
that of the cargo and boat. 

The boat with the pointed stem offered about half the 
resistance of that with the full stem, while that with the 
Psp ed bow offered one-fourth less resistance than 
the second. 

From a number of trials made with boats as nearly 
identical in shape and width as possible, but of varying 
length, both on the Seine and on the Burgundy Canal, 
the apparently anomalous result was arrived at that within 
the limits of the experiments the total resistance of a boat 
is independent of its length; a result also in contradiction 
with those arrived at with regard to the effect of surface 
friction. The boats used were, respectively 67°40ft., 
98°40ft , and 124°64ft. in length, and had a draught of 
5 25ft. The speed at which they were moved varied from 
1 12 mile to 5°60 miles an hour. The resistance of the 
two shorter boats was the same at all speeds; the longer 
one at the lowest speed very slightly exceeded that of the 
others, but this difference disappeared when the speed 
reached 3°40 miles an hour, above which the resistance to 
all three boats was the same. 

Resistance from the surface of the boat.—The resist- 
ance from skin friction to the passage of a boat through 
the water when the surface is rough is very considerable. 
With a boat covered with clean copper the resistance to 
traction in open water for lengths of over 30ft. is found to 
be °170 Ib. per square foot of immersed surface at a speed 
of five knots, and of *25 lb. at a speed of six knots. With 
bright varnished wooden sides the resistance is slightly 
greater. If the sides be covered with barnacles the resist- 
ance increases to 1 lb. at the slow speed. The resistance 
is also affected by the condition of the surface. If the 
sides of a boat are not fair, or are indented, eddies are 
created which increase the frictional resistance, and 
the same is the case with any projection, such as 
the butt ends of plates or cup-headed rivets. In the ex- 
periments made on the Seine M. de Mas obtained the 
following results from two boats of similar design and 
size, the one being in ordinary condition and the other 
covered with oilcloth. The weight of boat and cargo was 
290 tons, and the draught 5°16ft. 

Resistance to traction in Ibs. 


per ton of dead weight. 

Covered with Decrease 

Miles per hour. Natural cordition. oilcloth. per cent, 
i) ee, Cre 
2 24 1:26 ~ ER ak. | ke Oe 
3°36 2°70 ee ae 
4°48 5 05 . 365 aoe 
560 . 8°50 . 617 < 


The resistance per square foot of wetted surface in 
ordinary condition, and when covered with oilcloth at 
different speeds was as follows, the increase as calculated 
by the square of the velocity at the lower speed being also 

ven :— 

- Resistance per square foot of wetted surface in Ib. 
Natural cendition. Covered with oilcloth. 


Miles yer As square of As square of 
hour. Actual. speed. Actual. speed. 
ETS x. . SS .. TS ... COS ... Ve 
2°24 .. “109 140... ‘069 072 
3°36 ... Ma... OOH... 16 "162 
448 ... 438 ... 616 ... ‘317 “288 
5°60 ... 740 ... °875 537 “450 


These figures show that the rate of resistance due to the 
speed was greater with the smooth than with the rough 
surface, and although there was a decrease of 48 lb. in 
favour of the smooth surface at the slow speed, at the 
highest speed the decreace was only 27 per cent., the 
power required at the high speed being 20°7 times as 
great as at the low speed in the case of the rough surface, 
and 28°8 times with the smooth surface. This result is 
certainly different to what would be expected, and is 
opposed to the results cbtained by Mr. Froude, who 
found that with a boat covered with clean copper the 
rate of increase varies at rather less than the square of the 
speed, with a wooden bottom as the square, and when 
covered with barnacles as the cube of the speed. 

The other conclusions arrived at by M. de Mas were 
that the immersed midship section increases as the 
draught ; that the total wetted surface increases less 
quickly than the draught; that the total resistance for 
the same speed increases less quickly than the immersed 
midship section, and more quickly than the total wetted 
surface. 

Relative section of waterway and beat.—It is a per- 
fectly well recognised fact that a boat is more easily 
moved in a wide than in a contracted waterway. An 
one who has traversed canals and rivers in a steam launc 
has experienced the fact that while on a wide navigation 
a speed of seven or eight miles an hour is easily main- 
tained, yet, on passing to one of the narrow canals of 
limited section with the same pressure of steam, the 
speed at once falls off to half this. A loaded barge, on 
passing from the Leeds and Liverpool to the Aire and 
Calder Canal, can proceed at double the speed, without any 
-more distress to the horse; or, putting it another way, 
the same horse will haul about double the load in one 
case as in the other. 

It is therefore obviously of advantage to economise 
traction, to have ample sectional area in a waterway. To 
this, however, there is a limit; and above a certain pro- 
portion of section of canal to boat the advantage 
obtained is so limited that it is not equal to the increased 
cost of the larger waterway. The beam of the boats 
generally navigating a canal must be a guiding factor as 
to the width, independent of the sectional area, as suffi- 
cient room must be allowed for passing without the boats 
being driven on to the sides. If space be too restricted, 
loss of speed is incurred at every passing. At the Vienna 
Congress it was agreed that so long as the space between 
the side of the boat when passing another, at the level of 
the line of the deepest immersion, was 10ft. from the 
banks, it was sufficient. 

Depth also has a material effect on the resistance en- 
countered. Even when the sectional area of a waterway 
is ample, the power required to move a boat will be in- 
creased if the space between the keel and the bottom of 





the channel is very limited, as a large proportion of the 
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water displaced passes under the bottom of the boat. 
In France the practice is to allow about Sin. under 
the keel for small canals, and double this where the 
boats are large and the traffic great. So also the passage 
of a boat through a lock is facilitated and time saved, in 
proportion to the depth of water under the bottom of the 
boat. A Péniche 16:40ft. wide and 5ft. 9in. draught, 
which took 9} minutes to pass through a lock 17:05ft. 
wide when the depth of water was 6°66ft., took only 
54 minutes when the depth was increased to 6'86ft., and 
34 minutes when the depth was increased to 8hft. 

Rankine gives as suitable dimensions for a canal the 
bottom width to be twice the width of the class of boat 
using the canal, the depth to be 1}ft. greater than the 
draught, and the area as six times the midship section of 
the boat. These dimensions are seldom obtained in 
practice. Molesworth gives the bottom width as three 
times that of the boat, the depth as 14ft. more than the 
draught, and for the locks to have 1ft. of clear width and 
length. In the ‘‘ Aide-Memoire de 1I'Ingenieur Civil,” it 
is stated that on canals, having six times the area of the 
immersed section of the boat, the resistance is increased 
3°3 times; when the proportion is eight times, the in- 
crease is 1°8 times; and when 11} times, 1°70. When 
the Corinth Canal was in course of construction, M. 
St. Yves conducted a series of experiments with models 
to a scale of +45 of the vessels of the Messageries Mari- 
time, to ascertain the speed at which they would be able 
to navigate the canal. These vessels are 344}ft. long, 
44} ft. beam, with a midship section of 753°48ft. With the 
models he found that, with a waterway 2'77 times greater 
than that of the immersed section of the vessel, the speed 
in the canal, with the same expenditure of power, would 
be reduced from a sea-speed of 12 to 6 knots; with 
3°786 times greater waterway the speed would be reduced 
from 10 to 5 knots; and with a waterway 8:809 times 
greater, the speed would be reduced from 8 to 5°60 knots. 
These figures, however, are considered as giving too favour- 
able a result. Observations made in the Suez Canal 
with the steamer Ormutz having a midship section of 
1022ft. to 4828ft., of the canal, or 4°23 times as much, 
showed that whilst the sea speed at 40 revolutions a 
minute was 10°52 knots, the same number of revolutions 
only gave a speed of 5°32 knots in the canal. M.Cameére, 
in experiments made with canal boats on the Seine, found 
that the proportion of resistance increased more rapidly 
as the speed increased. At slow speeds of 2°23 miles an 
hour the resistance increased almost proportionately to 
the relation of the waterway to the boat, while at a 
speed of 44 miles an hour the coefficient of proportions 
was raised from 1 to 3. Taking the mean results of six 
canal boats, the coefficient of resistance increased from 
52°21 in the wide part of the canal to 137°20 in the narrow 
part. From this he deduced the opinion that by widen- 
ing narrow places and removing shoals an increase of 
speed, or a reduction in the force of traction in the 
canalised Seine, would amount to as much as 18 per 
cent., and be of a nature sufficiently important to exer- 
cise a sensible influence on freights. 

The following are examples of the relative areas of 
waterways to boats of some of the principal canals in this 
and other countries. The Manchester Ship Canal, with 
an ordinary cargo steamer of 18ft. draught, has an area 
of 6°92 times that of the boat, the average speed being 
53 milesan hour. With a larger steamer of 22ft. draught, 
the proportion would be 4:54. The Suez Canal, as 
enlarged, for the large passenger steamers 4°27 times, 
with smaller class of steamers 6°70 times; Terneuzen 
Canal for cargo steamers, 4} times, speed from 6 to 
7 miles; Aire and Calder on the Goole and Knot- 
tingley section, with a barge carrying 90 to 100 tons, 4°14, 
ordinary speed for steamers 2} to 3 miles, maximum 6 
miles ; Weaver, 250-ton boats 4:33, speed 7 to 8 miles in 
the widest parts; Bridgwater, for 60-ton boats 3°33, 
speed for steam barges 34 miles; French canals of the 
standard size, for boats of 300 tons 3°45; Burgundy Canal 
2°31; Canal du Midi, 3°88; Oise and Aisne, 3°25; Mer- 
wede Canal, Holland, 44; in Holland generally about 4; 
Rhine and Marne Canal, 2°89 ; the Brussels and Antwerp 
Canal 3°5, speed 34 miles; St. Quentin, 3°74; Oder and 
Spree Canal, 3°16 ; Erie Canal, 3-25, running speed when 
towing, 3 miles. 

Power required for traction.—The results of a large 
number of observations made on different canals gives 
an average resistance to the movement of a boat along a 
confined waterway, reduced to a common speed of 2 
miles an hour, as found by the dynamometer, to be 1:92 lb. 
of dead weight, that is, boat and cargo, for large canals; 
and 2°86 lb. in canals having a sectional area of about four 
times that of the boat. The recent experiments of 
M. de Mas show that in the canalised Seine, where the 
section is very large compared to that of the boat, the 
dynamometer recorded a force of 1°60 lb. per ton of dis- 
placement for boats weighing with cargo 180 tons; and 
on the Burgundy Canal, where the section was 6°64 times 
that of the boat, the resistance was 2°33 lb. per ton; and 
when the proportion was decreased to 4:10 times the 
resistance became 3°64 1b. On the Erie Canal, with 
section of 3°25 times, the resistance was 2°90 lb.; M. Levy, 
with a cable towing 200-ton boat, gives 2°56 lb.; and on the 
St. Martin Canal, with section 34 times that of the boat, 
the traction with steam tug was 1°83 lb. The power 
required to start a boat is found to be double that required 
to keep it in motion at a slow speed. 


(To be continued.) 








DockyaRD APPOINTMENTS —Mr. Wildish, Civil Assistant to the 
Admiral Superintendent of Devonport Dockyard, has been 
appointed to succeed Mr. Stainer as Civil Assistant to the Admiral 
Superintendent at Portemouth, and he will be relieved at Devon- 
port by Mr. Davies, Acting Chief Constructor at Portsmouth. Mr. 
Stainer is retiring from the service. Mr. George Crocker, Chief 
Constructor at Devonport, is appointed to Chatham, and will be 
succeeded by Mr. W. James, now acting as Chief Constructor at 
Malta. Mr. W. Main, Constructor at Deyonport, will go to Malta, 
and Mr. W. H. Whiting, also of Devonport, has been appointed 
Chief Constructor at Hong Kong. 
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THE NEW-MAYNE ELECTRIC RUDDER MOTOR. | 


ALTHOUGH the application of electric energy for the pur- 
pose of propelling small boats has already made considerable 
progress, as may easily be seen in the summer upon the 
Thames, yet the cost of electric plant for pleasure boats 
has put it out of the reach of a great number of people. 
Hitherto it has been necessary to order specially-built 
electric launches, as there appeared to be no practicable 
method of adapting ordinary rowing boats to such use with- 
out expenses disproportionate to the end in view. Many 
schemes have been brought forward to lessen the cost of 
upkeep for such boats, and from time to time some type of 
primary battery is brought forward, and the public is asked 
to believe that at last a cheap and efficient method of pro- 
ducing electric energy has been found. Messrs. New and 
Mayne, of Palace-chambers, Westminster, and of Woking, 
have, however, developed an entirely new method of apply- 
ing an electric motor for boat propulsion. 

One of the chief difficulties up to the present has been the 
construction of an electric plant which could be placed in any 
ordinary rowing boat. The makers have carried out 
numerous experiments, and have at last produced a com- 
bined motor and rudder which seems to bi 
requirements. The complete apparatus is shown in Figs. 





























1, 2, and 3, Fig. 1 being a side elevation, Fig. 2 an end view, 
and Fig.3 a plan. A specimen is nowon view at the Yacht- 


in a glass tank. It is merely, however, shown rotating, and 
not upon an actual boat in motion. The portion a consists of 
& water-tight brass case enclosing the motor. This case is 
diamond-shaped in cross section, and swivels upon a pin at 
the bottom and a vertical hollow shaft at the top. The 
whole case acts as a rudder, and is carried by a bent frame 
b b consisting of two flat bars ofiron. The frame bis pivoted 
at c upon a stout bar d, which carries two adjustable brackets ee! 
provided with pins. These brackets are placed at a suitable dis- 
tance apart to suit the particular boat in use, and the pins 
are dropped into the fixed eyebolts at the stern of the boat, 
which usually support the rudder. — adjustment in the 
vertical plane is obtained by means of the slotted rods f. A 
cross bar g is provided with two hooks hh, which can be 
adjusted so that all the weight is taken on the taffrail, and 
two adjustable pads are provided at the ends. We under- 
stand that the hooks are not needed atall for the smaller 
sizes. The particular apparatus illustrated is intended for a 
double sculler, such as is generally used for four persons. 
The motor is shown partially in section in Fig. 1, and also in 
Fig.2. In this size the armature is 3in. diameter, and the 
commutator 2hin. to 23in. diameter. The field magnets 
consist of two broad bent flat plates of soft iron, upon which 
the shunt winding is placed in a taper form, owing to the 
very small space available, The commutator is at the stern 
end of the case, and the brushes consist of pieces of carbon of 
square section, each carbon being pressed up to its work by 
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ing Exhibition at the Aquarium, where it is shown at work | 





means of a zigzag spring. 
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ELECTRIC MOTOR FOR ROWING BOATS 
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The stern end of the case is made in three separate parts, 
so as to allow for easy inspection of the brushes. The whole 
of the casing and the screwed covers shown in Fig. 1 are of 
brass. The armature shaft carries at its ends near the boat 
a bevel wheel which gears with another bevel wheel and drivesa 
vertical shaft, which again drives a horizontal shaft actuating 
the La yong shaft by bevel gearing. 

It be seen that the apparatus is a twin screw gear, and 
the arrangement of the propellers is very ingenious. The 
propeller shafts are hexagonal in cross section, and each 
propeller is free to slide upon its shaft. It therefore follows 
that the thrust of the propeller is taken against either one 
or other of the cumnediad brackets, according to the direc- 
tion in which the boat may be travelling. 

The leads are in our illustration shown brought down the 
rudder spindle, but an improvement has been made in the 
specimen exhibited at the Yachting Exhibition, and they are 
brought up from the stern end of the rudder case in a bent 
tube. A somewhat better arrangement of the slotted links 
has also been made, two bars in one horiz ntal plane being 
now used. A wooden yoke similar to that used for the 
ordinary rudder is fixed on the squared top of the vertical 
shaft, and the leads are carried into the boat by the yoke 
lines, so that they serve for steering. Power is obtained from 
a secondary battery, consisting of twelve cells, divided into 
two groups of six each, in series. Each groupis fitted 
int> a separate wooden case, 16in. long by 12in. broad 
by 64in. high, intended to be put under the rowing 
seat. Each case is stated to weigh 45 lb. in working 
order. The leads run separate from the yoke lines to 
the first case, and thence to the second by concentric 
cable. A regulating switch with resistance coils is 
fixed upon the cases nearest the stern of the boat, 
and a head light of 12 volts can be also worked 
from this group. 

The cells are of a special type made by the Inter- 
national Electric Storage Company. The plates are 
of the pasted type with a grid framework, and are 
enclosed in a celluloid envelope. The whole surface 
of the plates is said to be active, and th grid is 
not touched by the acid. 

The cells are somewhat of the Tommasi (type, and 
resemble to a certain extent the Theryc-Oblasser 
make. In order that there may be no possibility of 
making the wrong connections between the cells of 
the motor, the end of one yoke line is fitted with a 
concentric square plug, and the end of the other with 
a concentric circular plug. Each cell contains eleven 
plates, and the total weight of the battery, including 
the switch and resistance, is 112 lb. The motor 
exhibited is stated to weigh 60 lb., with case and 
supports complete; but a new type forjthe same size 
boat is to be built weighing only 501b. 

The makers state that when worked in air the motor 


| makes 2000 revolutions per minute, and the propellers 1200 


revolutions, and in water the propellers make 900 to 1000 
revolutions per minute. When used upon a double sculler of 
ordinary size, carrying four persons, the speed attained in 
still water is given as four to five miles per hour, and the 
battery contains a charge sufficient for eight hours. The 
motor described is the smallest type at present made, and if 
the case can be kept properly water-tight in practice, we think 
there should be a future for the apparatus. These plants 
could be let out on hire by the day to owners of boats by some 

rsons having an electric charging station. There is less 
nterference with the seating capacity of the boat than with 
any other driving mechanism we have yet seen. Of course 
all such electric apparatus suffers, and so far as we can see 
at present, must suffer from the disadvantage of not being ® 
prime mover. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The nineteenth voluntary pass examination of candi- 
dates for municipal surveyorships, carried out by this Association, 
took place—by kind permission—at the [astitution of Civil Engi- 
neers, Great George-street, Westminster, on Friday and Saturday, 
the 5th and 6th inst. There were twenty-four entrances for this 
examination, and nineteen candidates presented themselves for the 
test. The examiners were:—(1) Engineering as applied to Muni- 
cipal Work, A. M. Fowler, M. Inst. C.E., President; (2) Building 
Construction, W. Geo. Laws, M. Inst. C.E., Past-president; (3) 
ceo A Science, Chas, Jones, M. Inst. C.E., Past-president ; (4) 
Public Health Law, &c., J. T. Eayrs, M. Inst, Hoot Ena yg on 
the superintending examiner. The next examination will be held 
at Manchester on October 4th and 5th next, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 





In our last impression we gave an account of the 
papers read on the Wednesday of the spring meeting last 
week. On the Thursday morning the first paper read 
was that on Steam Pipes by Mr. J. T. Milton, which we 
reproduce on this page. ; 

This paper produced a good discussion as one on a subject 
which has become one of those most pressing on the 
attention of the marine engineer. Very numerous pro- 
posals have been made and inventions brought forward to 
meet the requirements of large capacity of pipe and high 
pressures, but the questions of material, and of welding, 
braving, and jointing remain troublesome. Continuous 
or intermittent binding of copper pipes with wire or with 
clamping hoops have been tried, but have been looked 
upon as more or less makeshifts, although it is question- 
able whether anything much better will be obtained. 
Mr. Milton’s paper brings together very important avail- 
able information on pipes, pipe materials, and on practical 
experience, and will be read with interest. The dis- 
cussion was opened by Mr. Morison, of Messrs. Richard- 
gon and Sons, Hartlepool, who produced samples of 
defective copper pipes, which were stated to have been 
made by five different firms. He exhibited specimens 
showing the great deterioration which takes place by heat- 
ing copper in a deoxidising flame, and also one specimen 
which had not been injured by the treatment. Samples 
of Elmore copper were injured, but to a less degree than 
some copper. He exhibited two methods of binding 
copper pipes with wire, which permitted one or more of 
the lappings to be broken without loosening the rest. He 
also showed the patent flange which his firm uses to 
prevent necking at the flanges, and stated that the 
numbers of accidents to steam pipes are very many more 
than generally known. 

Mr. J. G. Stewart accepted the invitation conveyed in 
the paper to makers of steam pipes to express opinion on 
the material out of which these should be made. He 
said his firm—Stewart and Clydesdale—had made during 
the last twenty years many thousands of tons of lap- 
welded steel and iron steam pipes to work at pressures up 
to 500 Ib. per square inch. The great advance in steam 
pressure which has taken place during that period has 
not been at all a source of trouble, as the thinnest steam 
pipe usually made has been tested to much higher 

ressure than any in use. The advance in size, however, 

ee caused @ difficulty, as makers have hesitated to con- 
struct new plant to make the larger sizes, owing to the 
fact that the demand for large steam pipes was not 
sufficient to keep a plant at work. The extensive use lately 
of steel pipes for water mains has enabled them to put 
down new plant, which allows of their making the largest 
sizes of steam pipes which are ever likely to be required. 
They had supplied a great number of steamers with 
wrought-iron lap-welded steam pipes recently, for one 
firm of shipbuilders alone for no less than 160,000-horse 
power, and that none of these have given either to the 
builders or owners the slightest trouble or cause for 
anxiety, and that the examination of them from time to 
time has shown no signs of corrosion going on nor of 
scaling, external or internal. They have been fitted in 
all classes of steamers, including the largest afloat, and 
have been carrying the highest pressures used. For the 
assurance of the builders and owners they had carried 
out a great number of tests of these pipes, sometimes to 
destruction, and have cut strips from them containing 
the weld which were broken across the weld; and the 
result of these tests was that the lowest result obtained 
by hydraulic bursting of the pipe or by breaking at the 
testing machine shows an ultimate strength of 16 tons 
per square inch. The pressures at which the pipes burst 
were in every case many times the working pressure—in 
some cases as much as ten times. 

Although wrought iron has been almost invariably the 
material used, the best material for steam pipes he be- 
lieved to be mild Siemens steel. The advantages possessed 
by steel over iron are greater uniformity of quality and more 
trustworthiness. From a great number of tests of lap- 
welded steel joints in pipes, and lapwelded iron joints, he 
was convinced that the steel pipe is more satisfactory. 
This, he said, was contrary to the general opinion, but it 
was the result of hundreds of tests of steel welds. It must 
be remembered that the method of welding a tube and 
rolling it at a high heat is more akin to cogging a steel 
ingot than to the process of welding by a smith and by 
hammers. To test this question, again, he recently ex- 
perimented by breaking strips cut from across the weld 
of both iron and steel pipes. The ultimate breaking 
strength of the iron weld was from 17 as a maximum to 
15} tons as a minimum, and of the steel it was from 
245 maximum to 23 tons minimum. The tests in 
each case were eight strips cut from four tubes. Judging 
from past experience, this was entirely what he had ex- 
pected, and would give the iron weld as only possessing 
67 per cent. of the strength of the steel weld. 

The reasons why the Board of Trade oblige the use of the 
weaker and less trustworthy pipe, and why the Admiralty 
order a butt strap to be riveted over a steel weld, can 
only be that they require experience and proofs of such 
facts. He would have no hesitation in guaranteeing the 
strength of a steel weld; but he would be very chary of 
guaranteeing the iron pipes to stand much more than 

alf the pressure of a steel pipe of equal thickness. 

The butt strap over the weld is more than useless, as 
the pipe is walenaa by the —s and every rivet 
may be a source of leakage. They had in their works 
steel steam pipes from 28in. diameter by ;,in. thick 
down to 6in. by zsin. thick, working at 100 lb. pressure. 
It is hardly correct to say that manufacturing conditions 
Tequire steam pipes to be so thick as to allow of no 
advantage from the use of the stronger metal. Taking 
the test pressure of iron at seven tons per square inch, 
and steel at eleven tons, proportionate to the breaking 
strengths, we will find that for pipes about 24in. diameter 
to stand 600 1b. per square inch the iron tube would have 


stand this test if 31 of an inch thick—that is, ,',in., not 
much more than half the weight. 

The weld will stand extension hot from 24in. to 28tin. 
at one operation, or 26 per cent. elongation. It is a 
matter of common experience that wrought iron boiler 
tubes do not corrode so rapidly as steel tubes, but there 
does not seem to be any —— corrosion in steam 
pipes, probably owing to the purity of the condensed 
water which may be in them. If any doubt of the steel 
weld is entertained, care may be taken to test it very 
thoroughly. Its ultimate strength should be 20 tons per 
square inch of section, and the pipes may be subjected 
to a hydraulic pressure giving a good stress on the weld. 
Up to eight or nine tons no injury can possibly be done 
to the pipe. While the pressure is held on the weld may 
be wrapped with hammers from one end to the other. 
With reference to joints for iron or steel steam pipes, 
there have been a great variety. The riveted joint is the 
least satisfactory, as the steam cuts or wears the rivet 
heads, and all the rivets are liable to leak. They are not 
in much use for high pressure. A cast steel or forged 
flange screwed properly on and riveted over into a 
slight recess on the face forms a better joint. 
Several tests which they had made of this descrip- 
tion of joint to satisfy the users have given good 
results. ‘fhe pipes were burst by hydraulic pressure 
without moving the flanges. The welded-on flange, 
properly constructed, has withstood on test very high 
pressures. A pipe 9}in. diamecer with welded-on flanges 
was subjected to a pressure of 2400 lb. per square inch 
when the pipe burst. The pressure on the flange was 
thus 78 tons, but there was no sign of failure perceptible 
in the welding of the flange. Flanges can also be made 
out of and welded with the tube. This flange ought to be 
satisfactory, being free from all objection to which any of 
the other flanges might be subject, except the increase of 
cost. Bends up to 22in. diameter have been made, but 
owing to moulding blocks being required for every size of 
bend, single bends are costly. Branches of almost all 
descriptions have been welded on to the pipes, and he 
had no doubt that the supply for these connections 
would not be behind that of the pipes if a sufficiently 
great demand arose to employ the special tools required 
for each size and shape. 

Mr. Seaton, of Hull, stated that his firm has made 
many vessels with iron steam and also iron feed pipes, 
the results being eminently satisfactory. Mr. Langton, 
of Humphrys and Tennant, spoke as to steel pipes they 
have used for main steam pipes. Mr. Riley spoke of 
some soft steel stop valve chests made for warships, 
and thought Lloyds and the Admiralty might usefully 
turn their attention to copper, as they did some years ago 
to steel. Mr. Thornycroft said that he had endeavoured to 
obtain steel castings for small valve chests, but on testing 
them found them to be unreliable and brittle. Mr. 
Milton replied to the discussion, after which a paper was 
read by Mr. George Rickard on 


Ligut Draucut River STEAMERS. 


The author called attention to the fact that the published 
“Transactions” of the Institution contained little in- 
formation concerning vessels of very light construction 
intended to be employed in the prospecting or exploring 
of the upper parts of rivers such as the Volga, Dniéper, 
Congo, and Amour, or that class of vessel required for 
the service of the mails, passengers, and cargo which are 
necessary for trading purposes. Under the circumstances, 
he proposed to supply more facts which might be in- 
teresting. 

There is a great variety in existing vessels on the 
various rivers; but for general purposes he found that a 
division into five types or groups will almost cover the 
whole. The first of these types, viz., that to be employed 
for prospecting or exploration, must be capable of going 
long distances without taking in fuel; the draught of 
water should be from 10in. to 14in., the boiler constructed 
to burn wood, and generally paddle-wheels for propulsion 
are preferable. 

The second type should be able to carry a small 
number of passengers, some light cargo or mails, with a 
draught of water of from 12in. to 18in., the boiler to be 
arranged for burning wood, naphtha, or petroleum refuse 
if necessary. These vessels are longer than those of the 
first type. The third type are longer and larger than the 
second type. They are fitted with regular cabin and 
saloon accommodation, they carry more passengers and 
cargo, and have more speed. Many are fitted with towing 
gear, so as to tow cargo barges if necessary. The draught 
of water of this group is from 18in. to 24in. The fourth 
type is that employed on the main rivers, and capable of 
carrying a great number of passengers and a considerable 
weight of cargo, in addition to the mails, with a draught 
of water ranging from 24in. to 36in.; if this draught is 
exceeded, the vessels are only available for certain parts 
of the rivers, and cannot be employed in the upper 
reaches of the main rivers, The fifth group contains the 
largest vessels for river navigation, and includes the 
different types employed on the lower parts of these long 
and, in many parts, swift rivers. 

Some of these vessels have as much as 54in. draughf to 
water when fully loaded, many have to run very long dist- 
ances without stopping for fuel, and for the northern rivers 
are fitted with every modern system of heating and light- 
ing. One very successful type of vessel for exploring pur- 
poses employed on the river Congo is that of a rowing or 
sailing boat of 28ft. in length, divided in twelve sections ; 
these sections can be carried across country each by two 
men, no piece having a greater weight t 54 kilogs. 
The paper then deals with the construction of such 
vessels, but only in very general terms, and supplies no 
detailed information of any kind. The discussion which 
followed was of little interest or importance. 

This paper was followed by one by Mr. D. W. Taylor, 
“On Soli Stream Forms, and the Depth of Water neces- 
sary to Avoid Abnormal Resistance of Ships.” This 
paper related to questions of stream lines of three 





to be fully tin. thick, while the steel tube could with. 





dimensions, and is complementary to that read by the 


author at the last spring meeting. It is a paper that 
could not be given in abstract. 

At the evening meeting a paper by Professor R. H. 
Thurston, of Sibley College, was presented, “On the 
Method of Initial Condensation and Heat Waste in Steam 
Cylinders.” This also is a paper to which justice could 
not be done in an abstract. It is on similar lines to that 
recently published in the last volume of the proceed- 
ings of the American Institute of Mechanical Engineers, 
to which we have referred in another page. This 
paper was followed by one by Mr. A. F. Yarrow, 
entitled, ‘‘ Description of an Aluminium Torpedo Boat 
built for the French Government.” This paper we give 
in full on another page. To the proceedings of Friday 
we shall refer in another impression. 








PASSENGER ENGINES FOR THE DANISH 
STATE RAILWAYS. 


THE engravings on pp. 312 and 318 show the general arrange- 
ment and some of the details of passenger engines recently 
constructed by Messrs. Neilson and Co., Hyde Park Loco- 
motive Works, Glasgow, for the Danish State Railways, from 
the designs of Mr. Otto Busse, the chief mechanical engineer 
of the line. The engines are somewhat different from those 
used in this country in having the excentrics for the valve 
motion carried on a return crank outside the connecting rod 
bearings, and they differ in other respects from German 
locomotives. 

In designing the engines and tenders Mr. Busse would 
have preferred making the total length about half a metre 
more, with a view, by a greater length of boiler and longer 
wheel base for the tender, to secure greater economy in fuel 
and steadier running, but the size of the sheds and turntables 
would not allow of any further extension. The following are 
the leading dimensions of the engines :— 





Ft. In. Mm. 
Diameter of cylinders .. - 016% .. .. 480 
Length ofstroke .. .. .. ea > aes, 
Diameter of driving wheels .. « OMB .. -- 108 
Diameter of bogie wheels . - 036 914 
Tubes, iron. length .. .. oe ae 3430 
Fane began ee, ee. Pa ee ee 48 
e-box, er. 
—_ Sq. fb. 8q. m. 
Heating surfaceintubes .. - - 950 0 — 
Heating surface in fire-box .. --100 0 o. 9°36 
Heating surface, total .. 1050 0 -. 97°6 
Area of firegrate.. .. o oe cc co 9S .. 1784 
Tender. 
Water capacity -. .. . 2200galls. .. 10 cub. m. 
Diameter of wheels .. . 43fin, .. .. .«. 100mm. 


Engines of this class have been used on the Danish lines for 
the last twelve years. The front end of the engine is carried 
on the bogie by @ swinging bolster, which has proved highly 
satisfactory, and the outside valve motion is considered to be 
more accessible, handier, and better than the common prac- 
tice of inside excentrics and rocking shaft. Thereturn cranks 
are of crucible steel, and are never found to break or give any 
trouble, and the reversing link, which is a straight bar, is 
easily adjusted to the valve spindle by brass liners, wedges, 
and screws fitted in the sliding block. The Trick valve, by 
giving for the greater part of the travel double the area of 
admission of the ordinary slide valve, is also found to answer 
well, The reversing is effected by a screw which gives finer 
grades of expansion than the ordinary lever. 

The crosshead is of a design used on the Danish engines for 
the last twenty years. It is of steel, light, and easily main- 
tained, both in adjustmentand repairs. The connecting and 
coupling rods are also of steel, and are somewhat remarkable 
for lightness in the body of the rod, also for the speciality of 
double lubricators. The engines and tenders are fitted with 
the automatic vacuum brake, and it will be observed that 
the connections are equalized so as to give equal pressure on 
the different wheels, A special feature on the tender is the 
intermediate buffers being set at an angle of 45 degrees, in 
order that, as the wheel base is necessarily short, any 
irregular lateral motion may be prevented. There is also 
@ scoop-shaped depression for holding the coal, and part of 
this is partitioned off for smokeless coal to be used within 
city boundaries, where smoke would be objectionable. 

The distributed weight of the engine is :— 





Full. Empty. 
Tons. Cwts. Tons. Cwts. 

Bogie wa ee 16 0 1 6 ee Ee 
Driving ~ 13 0 3-3 
Trailing « 13 0 12 #1 
42 0 39 (0 

Texder 27 6 13 10 


The rails are 631b. per yard, and sleepers 2ft. 9in. apart. 
Mr. Busse is also experimenting with steel fire-boxes, like 
some locomotive engineers in this country, but as yet with 
no definite result. In another impression we shall publish 
engravings of the tender and of some details of the engine. 








REMARKS ON STEAM PIPES.* 
By Mr. J. T. Mittox, Member of Council. 
Stnce the accident to the steam pipe of the Elbe in 1887, there 
have been fifteen casualties to the steam pipes of British-owned 
vessels which have been inquired into by the Board of Trade under 
the Explosions Act of 1882, A list of these cases is given at the 
end of the paper. With — to material, by far the greater 
number of steam pipes have been and are being made of copper, 
but of late wrought iron has in a few cases been used. Amongst 
the vessels fitted with wrought iron pipes may be mentioned the 
Campania and Lucania. The following list, showing the names of 
some Liverpool ships in which cast iron steam pipes (and cast iron 
feed pipes) have been in use for many years, will probably be a 
surprise to some of the members of this Institution, as it was to 
me when the information was given to me three years ago by 
Mr. McGregor, my colleague in Liverpool :— 


Age of a Age of 
Name of . Name of ' ~ 
wonel —_— Pipes. | veanel, — 
Africano 24 Macedonia 20 
Agia Sofia 28 Nieta 22 
Ararat .. 24 | Niva 25 
Arcadia . 20 Palm 21 
Bernard Hall 15 | Plantain 16 
Britannia. are 8 | Roumelia 18 
Laconia .. se eo 7 *Andean .. 21 
Lord Clive oe ll * Australian 21 
Lord Gough .. «o 16 *Aaytian. 19 


* These vessels are now broken up or dismantled, but the cast iron 
steam pipes were in use for the periods stated. 
Steam pipes have to withstand considerable changes of tempera- 











* Read at the Thirty-sixth Session of the Institution of Naval Architects, 
April 14th, 1895. 
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ture, and their length is consequently liable to continual alterations. 
Their attachment to the engine may be liable to slight alteration 
in position, owing to the working or vibration of the engines or 
vessel ; while those to the boilers are also liable to small displace- 
ments, due to the contraction or expansion of the boilers from 
variations of temperatures, All these changes are aged taken 
up or provided for by the deformation of easy bends in the pipes, 
or by expansion stuffing boxes where the pipes are straight. 

It must be remembered that the advance of engineering of late 
has not only increased the steam pressures used—and, therefore, 
the temperatures also—but engines are, in general, of much 
greater siz3 and power than those used years ago. The steam 
pipes now, therefore, are, as a rule, larger in diameter, much 
thicker, and are subject to greater changes of temperature and 
expansion, &c,, than formerly. These all make the pipes so 
much stiffer, or more rigid, that with many pipes, even when 
made of copper, their rigidity is so great that their yielding or 
altering form cannot be relied upon to relieve expansion strains, 
which have, therefore, to be provided for in the same way as they 
would need to be if the pipes were made of cast iron. Con- 
currently with the trouble of providing for expansion, &c., with 
thick and large pipes, there arises also a difficulty in manu- 
facturing them. The usual method of making pipes of large 
diameter is to make them, both bends and straights, from copper 
sheets, the straights, except in very large pipes, having one seam 
along the entire length, the bends having two seams along the 
sides, the saddle and back pieces being each worked up from one 
sheet. The seams are invariably brazed, the edges of the copper 
being thinned down to form a scarph. Now, the difficulty of 
satisfactorily brazing a joint of this description increases rapidly 
with the thickness, The heat has necessarily to be applied from 
the outside, and has to pass through the thickness of the metal 
to reach the brazing solder, and thus the risk of overheating the 
copper on the outside, and consequently burning it, is much 
greater with thick than with fairly thin cupper. There is also 
a farther danger of deoxidising the copper, both in the brazing 
and also in the previous annealings to which the copper has to be 
subjected. To this further reference will presently be made. All 
these censiderations have made some of our prominent engineers 
look with disfavour upon copper as a material for large steam 
pipes, and to turn their attention to iron or steel. Endeavours 
have been made to introduce seamless pipes of large sizs for these 
purposes to avoid the risk of brazing. These are made by several 
firms, and lately, | believe, with a certain amount of success; but 
amongst some of the earliest of those made some serious 
longitudinal defects, probably arising from a local defect in the 
original ingot being drawn out lengthwise in the manufacture of 
the pipe, caused them to be looked upon with a certain amount of 
suspicion, besides which the great difficulty of making satisfactory 


bends with these large pipes has no doubt had some influence in 


preventing their more general use, 
The method of manufacturing the E'more copper pipes has been 


publicly described, and it has been claimed that it renders the 


probability of their containing any latent defect very remote. 


The following results of tests made by the Elmore Copper 


Company upon two tubes made by themselves, and on one 
seamless tube and three brazed tubes which they procured from 
other makers will be of interest :— 








TABLE I. 
} 5 5 
| 3s 
a | 2 2 4 e252 
" 5 s 52 
g, ize] 2 [28/88 
—s oy “ BSA | am Remarks, 
ce Gf 2 gs. fas 
g° la" | & Fg 345 
a eB Sep 
a= | 
In, In. Lbs. per 
Elmore sq. in. 
deposited 12°039 °121 930 20 5 Pipe commenced to stretch 
at about &s001b. per 
square inch. 
Ditto 9°05 “118 1109 188 | Fractured at flange only. 
Seamless 
Drawn 7°25 °125 1520 193 
Braz2d = 12°52 | From *104 539 {15°58 | On thinnest section. 
to “144 - (1253 On mean section. 
Ditto 9°23 | From °125 7) 12 36 | On thinnest section. 
to *148 ‘ 11°27 | Oa mean section. 
Ditto 7°38 |From *116 59 {10.65 On thinnest section. 
, (10°00 | On mean section. 


| to *lz6 


Nors.—All the brazed pipes burst by tearing at the edge of the brazing. 


It will be observed that the seamless drawn, and also the 
Elmore tubes, showed a high degree of strength, which indicated 
that they were hard, or unannealed, a condition in which they 
would not be used in practice, as steam pipas are always left 
annealed, or very slightly hardened by planishing. To show the 
actual strengths of the copper inan annealed condition, twenty-eight 
test pieces werecut from these pipesand tested inanordinary tensile 
testing machine, some of them being annealed, others unannealed. 
The results of these tests are given in Table II. 


TaBLe iL.—Showing the Results of Tests of Strips of Copper from 
the Seamless Drawn, Elmore Deposited, and Brazed Copper. 





> ! 
Dimensions of test S : cn 2 of 
piece. = a jSg22 8 
mS ee. = = |Fags) oq 
ri. 2 a |8 azZ & 3 Remarks. 
=> «3 ius é $ i858o) aa 
¢ 2 £3 2 2 | & pase = 
= © |BAl qd, & in oe 
Tests from Seamless Drawn. 7 
Tons 
be: Q wae ony eee Per Tonsper 
a fo. In. Sqin 3q.in. cent. sq in. e. A 
7} 17496 | °127 190) -°172 0°S 10°5 21°6 Not annealed. 
> | 17494 | 128-184 | +165 | 2°5 | 18°06 §=©— 98-4 , 
yy | 1°497 | °125 | -°187 | °151 | :19°8 4°4 14°7 Annealed. 
yy 19485: | 7125-7187 | +144 | 20°7 | 4°28 | 15°38 - 
Tests from Elmore Deposited Copper Pipe. 
9 | 1°491 | °118 | *176 | °004 22°9| 2°39 21'1 | Not annealei. 
vy | 17496 | °118 | °169) 082 -25°6 | 2°25 | 21-2 mS 
sy | 1°493 | 112 | °167 °088 «=48°0 | 1°20 15°6 Annealed. 
sy | 17496 | °115 | °172 092 48°0 | 3-00 | 15°71 ee 
» | 1°496 | °118  °169 «084 | 25°0 2°48 20°9 Not annealed. 
y» | 1°496 “120 ‘179 «097 «250 | 2°78 20°4 Py 
wo it 495 } “117 | °175 084 =643°0 1°49 15°5 Annealed. 
” 1°495 | “120 °179 «= °091«-41°6 | 1°40 | 16°2 ” 
7} | 1°495 | +084 126 ‘O78 21°1 3°60 24°83 Not annealed. 
19 | 1°499 | *085 127 °O77 «20°0] 2°70 | 24°1 0 
sy | 1°494 | °CS85 127 «*O€8 48°5 | 2°90 16°5 Annealed. 
vy | 1°498 | °C8S | °182 «C63 «645°6 | «2°40 16°2 ” 


Tests from the Copper from which the Brazed Pipes were made. 


9 | 1°494' °185 *200 | “178 | 19°4} 3°90 | 17-4 Unannealed. 
»» 17492 | °188 -198 | +124] 29°S | 5°90 | 17-8 a 

i} 61°496 °12L) ISL | °141 | 28°9 | 4°14 | 16°5 ” 

9 1°495 | °186 °200 | °151/ 32°6 | 2°25 16°9 Anneale1. 
sy  1°490 ' °185)°198 | *117 | 88°8 | 4°10 | 17°2 en 

7} 1°496 °123 | *18 | °187 1 81°S | 3°80 | 15°5 of 


Tests from Brazed Pipes Cut acrogs the Joints, 


9 | 1°488 | 110 °164{ °175 | 2°4] 3°30 | 14°0 | Unannealed.. 

ay | 1°490 | °1385 +200 | 126 «18°9| 38°75 = 15°85 9 

7} | 1°492 | *121 | -180 | °144 «2°4] 3°33 13°06 me 

9 | 1°492 | °112) °167 | °168 = 2°8 | 2°09 | 14°10 ” 

zy | 17490 | *134 *199 | °146 20°1 | 2°56 | 14°95 | Annealed. 
1°496 | °120 | *179 | °184  12°9 | 3°65 | 12°6 9 


‘ + 
All but last test broke at edge of brazing. The last test brok~, 
at edge and partly through the brazing. “4 elite 


] and ductility of copper va 





Mean Results. 
Tensile Tons per Extension 
strength. sq. in. per cert. 
Elmore Cupper .. ee . | _ Annealed 15°85 43°3 
Ditto .. on - ..| Unannealed 22-0 23°3 
Seamle*s Drawn.. Annealed 15°0 20°07 
Ditto .. os .| Unannealed 22°5 1°65 
Ordinary Copper .| _ Annealed 16°53 84°4 
Ditto .. _ .| Unannealed 17°23 26°0 
Brazed Joint | Annealed 18°55 | 
Ditto .. Unannealed 14°10 oa 


From these tensile tests it will appear that Elmore copper even 
when hard has much extension, but that it commences to elongate 
at much less stress than annealed ordinary copper ; while, when 
annealed, its behaviour as to ultimate strength and extension is 
very similar to that of good commercial copper, but it appears to 
commence to elongate at somewhat lower stresses than the latter. 

While treating of copper pipes it may be well to say a few 
words as to the qualities of copper. Engineers generally purchase 
their copper sheets or tubes without subjecting them to rigid 
tests, relying upon the reputation of the makers for supplying a 
good article, and not troubling about the chemical composition, 
&e., so long as it is found to work well. In view of the great 
ductility of copper, the working of even an indifferent sample of 
aaee may not be sufficient to detect its quality, especially when 
made into straight pipes. Commercial copper is practically never 
pure, the amount of different impurities found in it being 
probably greater than in the case of any other metal commonly 
used. Information on this question can be found in the Transac- 
tions of Mechanical Engineers, No, 2, 1893, where two papers will 
be found on the subject, by Professor W. C. Roberts-Austen and 
Mr. W. Dean respectively. An opinion is generally held by loco- 
motive engineers, coppersmiths, and many others, that the 
commercial copper of the present day, although chemically purer 
than that of years ago, is inferior in respect to its lasting qualities, 
both as regards ability to resist corrosive intluences and also to 
withstand fatigue without cracking. Accordingly, for some pur- 
poses, what may be termed impurities are added to the copper for 
the purpose of improving some of its properties. The papers 
referred to and the discussion on them appear to show that 
arsenic up to a proportion of 4 per cent. is certainly not injurious, 
and is probably beneficial, improving both the tensile strength and 
ductility of the copper. Oa the other hand, bismuth is objection- 
able, even smail quantities, such as ‘1 per cent., being sufficient to 
make the metal absolutely unreliable when heated above the 
boiling point of water. The following figures, extracted from the 
paper by Professor Roberts-Austen, show these points. Particulars 
are given in the following table, for comparison of pure copper and 
of copper containing arsenic or bismuth, in all cases the copper 
being as cast, not hammered :— 


| | Wi 
| Temperature Tensile strength Percentage of 
of copper. per sq. in elongation. 





Deg. Fahr. Lbs. 
Pure copper .. 64 18,450 20 
6 39,740 35 
Copper contain'ng €s 24,840 20 
1°2 per cent. of 266 20,470 16°6 
arsenic .. es 435 16,460 15 
511 14,340 4 
€55 14,860 10 
Copper containing ad) 26,460 20 
1°5 per cent. of 64 25,400 25 to 50 
SISOMIC.. cc os 241 23,460 26 
410) 19,450 7 
WO) 18,360 Irregular 
86 15,030 
Percentage of 
elongation in 4in. 
Copper containing ov 138,020 20 
*l per cent. of 214 11,510 15 
bismuth .. .. 324 5620 0 
£00 2850 0 
525 4940 0 


558 2770 | 0 


| 


A small quantity of lead, say, under ‘1 per cent., does not 
appear to be objectionable, but large quantities are not desirable. 
On the other hand, it appears that nickel and silver are not 
detrimental, the samples quoted by Mr. Dean as containing the 
largest proportions of these elements having given satisfactory 
results in use. It is rather singular that in all copper made by 
smelting oxygen is required in the copper to give ductility. The 
actual amount required in any case varies apparently with the 
proportions and amounts of the various impurities present. The 
precise amount needed is ascertained by frequents tests made 
during the “poling” process. If less than sufficient oxygen is 
present the copper is called ‘‘over-poled,” and is deficient in 
ductility ; while if the oxygen is in excess and the copper “dry,” 
as it is termed, ductility is lost. When the exact proportion 
. present the copper is termed ‘‘ tough,” or ‘‘ tough pitch,” and is 
uctile. 

A point not generally appreciated by coppersmiths is that 
copper of the proper ‘‘pitch”—that is to say, containing the 
exact proportion of oxygen to give it its proper ductility—can be 
made to give up its oxygen and to become in fact ‘‘ over-poled” 
by heating it in a reducing flame; that is, a flame not fully 
charged with oxygen. On the other hand, by heating it in an 
oxidising flame, it does not appear to absorb oxygen into the 
body of the material, the oxygen remaining on its surface, com- 
bined with some of the —- in the form of oxide scale. If, 
therefore, copper is annealed or brazsd, or worked in any way in 
a reducing flame, it loses its “pitch”; and this cannot subsequently 
be regained by r ting in an oxidising flame, This matter was 
strongly impressed upon me by Dr. Watson, of the Broughton 
Copper Company, to whom I am indebted for much information on 
copper, and from experiments on this point Iam of opinion that 
many of the so-called “‘ burnings” of copper arise from pera | in 
a reducing flame, rather than from overheating, or being raised to 
too high a temperature. Inasmuch as the proportion of oxygen 
required to produce the proper “‘ pitch” in copper varies according 
to the —. of the copper, the liability of its —- pitch 
during working will probably be much greater in some qualities of 
copper thanin others, It has been stated that the tensile strength 
according to its composition, but with 
the same mixture of metal they vary very much more with the 
mechanical treatment it undergoes. If properly annealed its ten- 
sile strength is comparatively low, and its ductility is high. In 
comparing the qualities of copper, therefore, it is necessary to fix 





| the standard as being thoroughly annealed. To show the effect of 


annealing and of work, the following tests recently made may be 
quoted. A copper tube was drawn in one operation from 3 w.g. 
to 11 w.g. (a very excessive draw, more than doubling its length). 
Its tensile strength when drawn was 24 38 tons per squareinch, but 
its elongation was only 3.1 per cent. in 4in. After annealing (or 
possibly only partial annealing) its tensile strength was 16°66 tons 
per square inch, and its elongation was 44 percent. in4in, A good 
average result with annealed copper is 14 tons per square inch, and 
40 to 45 per cent. elongationin 4in. Some other illustrations of the 
effect of annealing on tensile strength, &c., are given in the results 
of the tests made by the Elmore Company, already quoted. 
(To be continued.) 








Durine the coming summer an exhibition of railway 
appliances and inventions will be held in the United Kingdom 





section of the Imperial Institute. 


STREET EXPLOSIONS. 


Tue following report of a Committee of members of the Royal 
Society and the Institution of Electrical Engineers appointed to 
confer with the Electrical Adviser to the Board of Trade with 
regard to the circumstances connected with the formation in large 
quantity of an alkaline deposit on the mains of the St. Pancras 
Electric Light Supply, and the presence in this deposit in some 
cases of the alkaline metals in an unoxidised condition, has just 
been issued, 

The Committee have held three meetings, and a précis of the 
proceedings at these meetings is attached to this report. 

After taking evidence as to the present condition of the main; 
of the St. Pancras electric lighting system, and after receiving from 
Professor Thorpe reports of analyses, made under his direction, of 
the chemical composition of the incrustation found on the in. 
sulators of these mains, and of the salts contained in the bearers 
of these insulators, the mortar and concrete of the conduits, and 
the adjacent soil, the Committee are of opinion that the explosions 
which have occurred were caused by the firing of an explosive 
mixture of coal-gas and air by sparks caused by means cf the 
above-mentioned incrustation. 

It has been proved that sparks may be caused either by the in. 
crustation itself acting as an imperfect electrical conductor, or by 

isture ing into contact with metallic sodium or potassium 

both of which metals have been found to exist within the incrusta. 
tion. These metals have been produced by the electrolytic 
decomposition of alkaline salts chiefly derived from the soil, and 
conveyed by moisture along the fibres of the wooden bearers 
towards the negative conductor. To avoid a repetition of these 
accidents the bearers of these insulators at present in use should 
be replaced by other devices through which moisture is prevented 
from travelling, and it is recommended tbat the pattern of in. 
sulator in use should be changed, and a pattern adopted in which 
a my + insulating surface is interposed between the conductors 
and the bearer. 
The Committee is also of opinion that it is desirable that means 
should be provided by which the conduits can be inspected 
throughout their oni, so far as is necessary to detect incrusta- 
tions on the insulators. The Committee have not thought it within 
their province to investigate the causes of the presence of coal-gas 
within the electric lighting conduits, but it is obvious that this is 
the primary source of danger. 

Meetings of the Committee have been held on the 4th, 8th, and 
22ad March. 

At the first meeting Mr. Baron, chief engineer of St. Pancras 
Electric Light Works, gave detailed evidence as to the deposit or 
incrustation on the insulators on the St. Pancras mains, from 
which it appears that it was first noticed about eighteen months 
ego, and found to be alkaline ; that 60 to 70 per cent. of the whole 
number of insulators which can be examined—i ¢., those in or near 
the street boxes—are affected by it, and that in some cases, when 
scraped off, it forms again within twenty-four hours ; that the in- 
sulators which are supported on wood bearers at the various street 
boxes are those generally affected, and only in two or three cases 
has any incrustation been found in the intermediate insulators 
within the culverts, which are supported on iron brackets. These 
wood bearers have become thoroughly saturated with saline 
moisture, They are supported at each end by being let into the 
brick sides cf the culvert, and in some cases the end fibres of the 
wood may be in contact with the soil. Mr. Baron has seen the 
deposit flame with a yellow sodium flame in several instances when 
water was dropped on toit, or when it was dropped upon wet ground, 
He has also seen sparking from the negative main over the insulator 
to the wood bearer, and has produced the same by experiment with 
a solution of the material d ited. The insulator in this test was 
moistened on the surface with clean water, and the wood bearer 
was standing in the solution. The sparks occurred in about five 
minutes, The glazs on the insulator has been attacked in 
some cases. He does not think that the process of salting the 
streets in order to melt snow has any connection with the forma- 
tion of the deposit. 

Mr. Miller, of the Kensington and Knightsbridge Electric 
Lighting Company, also give evidence as to leakage from the 
negative main always attracting moisture, and stated that a nega- 
tively charged cable belonging to his company laid in the subway 
at Kensington Court had a small fault of insulation, which appa- 
rently gave rise to a moist efflorescence on the adjacent brickwork, 
which if brushed with the hand emitted a sort of phosphorescent 
light in the dark, His company had experienced no trouble from 
incrustation on the insulators, but very high quality insulators of 
hardened glass or porcelain and of the ‘‘double shed” pattern were 
used, In their system every insulator used can be easily examined. 

On March 6th Lord Rayleigh, Professor Crookes, and Professor 
Thorpe visited the St. Pancras mains, Ata street box near the 
Chester Gate, Regent’s Park, a piece of incrustation in a mode- 
rately hard and friable condition about the sizo of a haz:l nut was 
taken from the negative main. This was placed on the cover of 
the street box and some water put on it when it broke into flame. 
There appeared to be several nodules of metal, one about the sizo 
of apea, This metal was solid. Some flashes of sodium tlame 
were also seen along the wood bearer as if the metal had been 
deposited there. The wood was saturated with moisture, especially 
under the negative. 

This wood bearer was subsequently sent to Professor Thorpe for 
examination. At the places corresponding to the position of the 
negative mains the wood was much blackened and carbonised and 
very wet. On cutting into six pieces it was found that the wood 
was saturated with alkaline salts, which were strongly caustic near 
the negative main and chiefly carbonates of potash and soda at the 
ends, The soil, mortar, and concrete at this point have also been 
tested by Professor Thorpe, and his analysis appears below. 

At the second meeting of the Committee, Mr. Crompton pro- 
duced three specimens of deposits taken from the insulators of the 
Southampton electric light mains, These have also been analysed 
by Professor Thorpe (see below). Professor Thorpe produced an 
analysis (see below) of three samples of the deposit obtained from 
the St. Pancras mains. Considerable discussion took place as to 
the exact process by which the incrustation and the free metal 
were produced, and it was finally decided to have anoth ting 
before reporting. 

At the third meeting on the 22nd March farther specimens from 
the St, Pancras mains were examined and Professor Thorpe’s 
analyses wereconsidered. A glass insulator from the Southampton 
mains showing a considerable amount of deposit was also submitted. 
The report was then discussed and adopted. 

Analysis of deposits obtained from electrical mains.—Sample from 
St. Pancras mains received 2nd March. The substance had the 
composition: Caustic soda, 7°69 per cent.; caustic potash, 4°85 
per cent.; sodiam carbonate, 34°40 per cent.; potassium carbonate, 
sl “4 per cent, = 99°74 per cent, (+ traces of silica, alumina, and 

e). 

Three samples from Southampton, received March 9th, 1895,—All 
are practically pure sodium carbonate, with a very small admixture 
of potassium carbonate. The taken from the earthenware 
insulator is amorphous, and contains appreciable traces of calcium 
carbonate ; the other two—from glass insulator and distributor— 
are crystalline, and free from all except adherentimpurities, None 
of the samples contains free alkali, 

Soil, mortar, and concrete from St. Pancras. —The aqueous extract 
obtained from each of these by slow percolation had an alkaline 
reaction—alkalinity = from ‘12 to ‘23 gram NaHO per 250 cubic 
centimetres of extract—and contained in each case compounds of 
sodium and potassium, the latter being present in moderately large 
proportion. T, E, THORPE. 
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perfect air cushion, and so exact is its fit that when 
struck with a hide mallet, stamped upon, «c., it will 
respond by merely vibrating up and down, alternately 
compressing and being raised again by the cushion on 
Which it sits, and gradually settling down to its normal 
state of suspension. 
makes the experiment so pretty, showing how exactly 
the necessary diameter to insure it, and at the same 
time entirely imprison the air beneath, has been hit. 
In a similar manner we made a casual selection from a 
smal] a of trunks. A 
~as in Fig. 6. So exquisitely did these two fit, that on 
Striking either the other was driven out with such simul- 
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ENGINEERING WORKS ON THE THAMES, 


V.—MESSRS, WILLANS AND ROBINSON, LIMITED, 
(Concluded from page 288.) 

Anrayep in order of size at the side of the tool room are 
some appliances by which accuracy in the machining of con- 
necting rods is secured. This accuracy is to ensure a per- 
fect interchangeability between all corresponding parts 
turned out for any given size of engine. We show two of 
these devices in plan in Fig. 4. Messrs. Willans and 
Robinson call them ‘ jigs,” though we have heard similar 
devices called ‘‘ jiggers.” However, the name is not of 
much consequence. Those which we represent are for 
connecting rods and their brasses, and are of cast iron, 
box-shaped in form. They vary in size with the engines 
for which they serve. There is a machined surface on 
each which receives the finished surface of the job, i.¢., 
in the one case the connecting rod head, and in the other 
the connecting rod brass on the side where it is finished up 
ready for bedding. When these are properly in situ the 
sliding bolts shown with square heads fit into the con- 
necting-rod bolt holes. The set screw at the other end is 
then tightened up and pins the work securely to the face 
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Fig. 4—-“JIGS" FOR CONNECTING RODS AND THEIR BRASSES 


of the “‘ jig,” and the work is then ready for boring, as a 
sleeve is provided which receives the boring bar, admitting 
of no possible variation in the distance between the face 
of the “jig” and the centre of the boring bar, and ergo 
the hole bored. There is a gap lathe here by Pratt and 
Whitney with a removable or extension bed, to which has 
been fitted a grinding attachment, involving the use of a 
second countershaft carrying a long drum, to allow of 
change of position of the grinding wheel along the bed 
Another tool—by the Brown and Sharpe Manufacturing 
Company—is a small surface grinding machine, with a 6in. 
emery wheel capable of adjustment vertically, the work 
being held on a table beneath, which is automatically 
moved back and forward, the length of travel being regu- 
lated by adjustable stops. The table can also be moved 
transversely. It is a handy machine, and seems to be 
invaluable for grinding and finishing small parts requiring 
a true and bright surface. 

At one side of the tool-room are arranged the racks 
containing drills, taps, dies, templates, gauges, c., which 
are kept in the most perfect order. The gauges are 
especially noteworthy, as it is by their universal adoption 
that absolute uniformity is secured in the diameters of 
cylinders, trunks, &c. As an example of this we were 
shown a large collection of cylinders, from which we were 
asked to make a selection atrandom. We did so, where- 
upon the cylinder was laid upon a small surface block— 








SURFACE PLATE 





Fig. 5—-TEST OF CYLINDER BORE 


as in Fig. 5, slightly coated with oil, so as to insure 
an air-tight junction between the two. Now for the test. 
he gauge for this size of cylinder is brought, and 
dropped into the cylinder. What does it do? Fall tothe 
bottom? No: it remains supported at the top on a 


It is this easy movement which 


gauge was inserted at each end 


| 
taneity as to give the two gauges all the appearance of | resisted in its descent by two small air buffers, one at 
being a solid bar. To enjoy this thoroughly one should | each side of the tool carrier, which, as Fig. 9 shows, is 
see it. It would make a pretty lecture-table experiment. | banjo frame with connecting-rod inside—similar +o 
In the corner of the tool-room is a small apartment | those seen on many small pumps, principally those sup- 
containing the tool furnaces, which practically completes | plied for marine purposes. The slotting head is capable 
the equipment of an ideal little tool shop, wherein there | of adjustment vertically, longitudinally, or transversely 
is much to see and learn. A stair leads up to a gallery over the work, by means of the three hand-wheels 
overhead, which runs the length of the shop, where there | shown. 
are some small machines—mostly lathes, one or two | 
milling machines, and small drills, including one of the | 
sensitive order by the Dwight Slate Company, of Hart- 
ford, Conn., U.S.A. A small screwing machine by 
Messrs. Pratt and Whitney calls for some attention on | 
the score of its patent ‘wire-feed” attachment. This | 
device is simple in construction and efficient in operation. | 

















Fig. 6—-TEST OF TRUNK BORE 


It feeds the wire forward to a length regulated by an 
adjustable gauge-stop held in the turret, and the same 
movement that brings the wire forward closes the jaws of 
the chuck, holding the wire firmly. The reverse move- 
ment opens the jaws to receive another length. These 
movements are performed instantaneously by a hand 
lever without stopping the machine, which means a great | 
saving of time. Before we leave this bay it is worth our while to see 
As there is nothing more in the gallery which need | the machine in which piston rings are turned, and which 
detain us, we can now go downstairs and take the six | we illustrate in Fig. 10. It is in the corner on our right, 
bays of the machine shop in the order indicated by the | and is what might be called a verticallathe. The quasi 
numbers we have assigned to them in the plan—Fig. 2. | face-plate is thus a horizontal revolving table—the advan- 
Passing down Bay No. 1 from the north, we find on our | tages of this being the greater opportunity for rigid con- 
left against the columns a cutting-off machine by Messrs. | struction and the avoidance of the trouble in setting the 
Hurlbut and Rogers, South Sudbury, Mass., U.S.A., | work,‘ which all face-plates give more or less. It is safe 
to say that in most cases 
where work is clamped 
to a face-plate, that the 
clamping bolts distort the 
truth of the piece, and 
when it is finished and 
removed it is liable to be 
inaccurate, even when 
the greatest care is exer- 
cised by the workmen. 
The table is driven by a 
worm gearing into teeth 
in the periphery of the 
table, the pitch being 
l}in., and both worm 
and wheel seem exceed- 
ingly strong. They re- 
volve in oil, as the 
friction is considerable. 
Piston rings can be cut 
by this machine in four 
operations, for each of 
which a special tool 
holder is provided on the 
turret. It will be noticed 
on reference to Fig. 10 
that in three of these 
operations two tools are 
used, both the inside and 
outside of the casting 
being thus treated simul- 
taneously. The single tool 
is for cutting the surface 
of the ring casting when starting on afresh ring. Fig. 10 
shows the finishing off of a ring prior to the parting, for 
which last operation the two tools are unmistakeable in 
the picture—the holder being furnished with a small 
hand lever which feeds them towards each other. 

Passing through the columns on our left, we enter bay 
No. 2. Immediately in front of us is a 24in. horizontal 
boring machine, by Hulse and Co., on a boring bed 40ft. 
long by 5ft. wide. Itis boring the bearings for an engine- 
bed. There are several other boring heads on the bed, 
and three or four bed-plates can thus be bored out 
together. 

A radial drilling machine, by Messrs. Craven Brothers, 
is making short work of drilling, tapping and studding 
the upper flange of a crank chamber. So quickly does it 
get through its work that, as we look at it, we take a sort 

| of childish pleasure in standing and watching it till the 
whole set of studs is despatched—similar to the pleasure 
which we all know at some period of our lives, of seeing 
an express train go by. We illustrate this machine in 
Fig. 11. It has been expressly designed to tap and bore 
holes up to 1}in. diameter. The radial arm is carried by 





Fig, 8—TRUNK DRILLING MACHINE 














Fig. 9—TRUNK SLOTTING MACHINE 


designed to cut rough shafts or bars from }in. to 4in. in 
diameter. Two tools are employed on opposite sides of 
the shaft, the special advantage of this being the gain in 
rapidity of working, two tools naturally cutting twice as 
fast as one, also the relief of the strain and leverage on 
chucks and bearings, as each tool in a way forms a rest 
for the other. Fig. 7 
shows the arrange- 
ment. Less power is 
also required to do 
the work, owing to 
one of the tools being | 
; ground with a semi- | 
| circular edge to take 


: out the middle of the 
Fig. 7—Tool-Holder of Cutting-off cut 
Machine ? 











the other tool 
being ground square 
to take out the corners, just as in planing a slot the work | 
is done much more easily by using a narrow-edged tool 

first. Next to this machine is a radial drill by Messrs. 

W. Muir and Co., of their well-known box base-plate type, 

with the driving gear fitted to the base of the pillar, so | 
that the radial arm can describe a complete circle. | two trunnions on a vertically adjustable slide, and admits 
There is also a vertical milling machine by the Brown and | 3ft. 9in. up to 6ft. 3in. high from the face of bed-plate. 
Sharpe Manufacturing Company. | The radial arm is fitted with a clutch motion actuated by 
We should now turn our attention to two machines on | a lever in front of the drill head to rotate the drill spindle 
our right which possess features of special interest. The in either direction or to stop it instantly. The spindle is 
first of these is a trunk-drilling machine, the second a balanced and fed down by a steel out rack, and is adjust- 
trunk-slotting machine, and they are shown in Figs. 8 | able to drill from 2ft. 4in. to 7ft. radius. 

and 9 respectively. When the ports are marked offon | Perhaps the speed at which we saw this machine doing 
the trunks, they are first drilled at each end, the circular | the work—i.c., drilling the hole, tapping it, and driving 
walls of the holes thus drilled sometimes serving as & | home the stud, as we timed it, in one minute, should be 
finish or rounding off of the ends of the port, as well as | in some measure attributed to the nimbleness of the 
enabling the slotting tool to enter. Two drills, as our operator, and again in some measure to small improve- 
figure shows, are used at once, opposite ports being thus | ments made by Messrs. Willans and Robinson. 

treated simultaneously, both drills advancing together a8 = J, the first place they make their own taps with a 
the two heads are fed towards one another. Our sketch special shoulder, which, on arriving at the surface of the 
shows the arrangement sufficiently well to render further | flange, stops all further progress of the tap. Another 
explanation unnecessary. little feature which, vulgarly speaking, is certainly ‘a tip,” 
The trunk when drilled is then transferred to the jig in the section of the drill stock where the drill is held 
slotting machine, which we illustrate in Fig.9. As the by it—only one half of the inner wall of which is turned 
stroke of the tool is so short, and the importance of true. The remaining semicircle is cut away, so that a 
finishing off the cut gently is so great, in order to secure | gril] can be hurriedly inserted without much chance of 





a clean edge inside, the frame which carries the tool is | missing the hole. When once entered, however, it 
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quickly finds its place under the influence of a set screw, 
z accompanying cut. 
‘gan. There are also two large planing machines 
@ ) in this bay by Messrs. Hulse and Co., the 
2) larger of which has a stroke of 15ft., taking 
— having a stroke of 10ft., taking in 4ft. by 
4ft. under the slide. 
Bay No. 3, a general view of which we 
gave last week, is almost entirely devoted 
the form of a very heavy tool. This is 
called a crank chamber boring machine. 
We illustrate it in Fig. 12. This machine 
was specially built for its peculiar work by 
is, therefore, of its kind, quite unique. 
The spindle is 13ft. long and 6in. diameter, 
and is carried at the lower end by a bear- 
ing adjustable vertically by power, which 
to the main frame by four bolts, as low 
as 2ft. 6in. from the table. Both this 
bearing and the spindle itself are counter- 
balanced—the suspended weight for the 
shown in Fig. 12, the weight for the spindle 
itself being within the frame—the two 
chains being just discernible between the 
spindle and the side guide rods. In our 
the surface of the flange but is under- 
going adjustment. It is used for the guide 
surfaces, &c., within the chamber. The 
table which carries the crank chamber 
and hand motions—the lower table having 
a travel of 3ft. on the bed to or from the 
machine. The spindle has eight different 
speeds. 
drives all the shafting in the machine 
shop. It isacompound engine developing 
60 indicated horse - power, and is the 
engine the upper parts of which were 
neers on April 18th, 1893, as proofs 
to show of what these engines are capable. It, 
should be remembered that the parts then exhibited | 
—shown in Fig. 13—had been running since July, 


which binds it hard to the true surface, as in the 

6ft. by 5ft. under the cross slide—the smaller 
to lathes, with one important exception in 
Messrs. Smith, Beacock, and Tannet, and 
when at the desired height can be clamped 
former being outside the frame, clearly 
view the tool is not supposed to be cutting 
rests on a circular slide with self-acting 
Near this machine is the engine which 
exhibited at the Institution of Civil Engi- 

1889, and had undergone unusually severe running, 








RADIAL DRILLING, TAPPING, & STUDDING MACHINE, BY MESSRS. CRAVEN BROS., MANCHESTER 

















Fig. 11 


probably equal to five years of ordinary iunning. No 
part had previously been replaced, except one piston 
ring, and the signs of wear and tear were exceedingly 
slight. An important fact in connection with the replace- 
ment of the parts was the astonishing rapidity with 
which it was done, as all the parts shown in Fig. 13— 
that is, all with the exception of the base—were re- 
moved during the dinner hour on the 18th April, 1893, 
and replaced by similar yarts taken from the store, 





Fig. 10—PISTON RING TURNING MACHINE 
allowing the engine to be started again at 2 o'clock. 


In bay No. 4 we see a number of lathes very busy 
with cylinders, crank shafts, &., some ingenuity being | 








the excentric sheaves and crank pin journals. By 
means of the rough sketch, Fig. 14, we endeavour to 
show the manner in which the several centres used for 
turning up a crank shaft are obtained. Here we are 
turning up an excentric sheave, the centre of which has a 
corresponding centre C in a ring R—C, being the crank 
pin centre, T being the tool—broken off to simplify 





Fig. 144—TURNING EXCENTRIC SHEAVE 


matters. A balance weight to counteract the weight of 


the crank shaft greatly adds to the steadiness of the cut. 
The centres of the two other crank pins and two other 


| excentrics can be seen also on the ring—which is carefully 
| marked off for the workman, who has simply to fit it to 
| the crank shaft—there must be one at each end, of course— 

and proceed. Fig. 15 shows a three-throw crank shaft 





Fig. 16—WILLANS’ CRANK SHAFT FORGING 


as it comes from the forge. It gives one an idea of the 


‘amount of machining which these parts undergo. The 


excrescences on the side of the web-block supply the 


| material for the excentric sheaves. 


All the lathes are most conveniently fitted with small 
jib cranes—like a ship's davits. Besides these there are 
other cranes carried on the shop columns. These columns 


displayed in the mounting of the latter when turning | seem to have their work cut out for them, as Fig. 1 
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CRANK CHAMBER BORING MACHINE 





Fig. 12 


shows ; but their proximity to one another should be con- | before that the great feature about Messrs. Willans and | = 
| Robinson's engines is the perfect interchangeability which 


sidered, as well as their good design. 
Nearly all the lathes 
carry the cylinder-boring 
device shown in Fig. 17. 
The tools are arranged 
on the periphery of a 
circular frame, so adjus- 
ted that one takes the 
lead. z.¢., the rough cut, 
while all the rest follow 
in succession. The frame 
is carried on a radial arm, 
bolted to the lathe slide 
in the manner shown. To 
set the boring - head to 
work means turning the 
arm into the position 
which brings the arm 
concentric with the cylin- 
der, and feeding it through 
by means of the usual 
lathe feed - motion im- 
parted to the slide rest. 
_ The largest lathe here 
is by Messrs. Kendal and 
Gent, Manchester, being 
an 18in. treble - geared 
sliding and _ surfacing 
brake lathe, specially 
adapted for turning the 
rims and boring and 
facing the bosses of fly- 
wheels up to 6ft. in dia- 
meter, and so arranged 
that four tools can be 
cutting at once. The dia- 
meter of the face plate is 
5ft. 6in., the brake admit- 
ting diameters up to 
6ft. Sin., and 4ft. in front 
of this face plate. There 
are several lathes besides 
by Messrs. Muir and Co., 
the two largest of these 
having 14in, headstocks 
and beds 14ft. long, ad- 


mitting 7ft. 10in. between Fig. 13-WORKS ENG'NE (Exhibited at the Institution of Civil Engineers, April, 1893) 


centres, 


In bay No. 5 all the re-erecting after steaming is done, | exists between all corresponding parts of any given size of 
ieee said | engine. This is only obtained by exercising the most 


and in No. 6 is the examining department. We 

















rigorous watch over the work, and preserving a strict 
method of examination and rejection of ali parts that 
fail to come within prescribed limits as regards their 
| dimensions. The advantage of this exactness is at once 
obvious, and has often proved of the greatest service in 
cases of breakdown. Such a state of things has natur- 
| ally involved the gradual growth of a perfect system 
| which we can briefly explain. When we alluded just 
| now to “‘ prescribed limits,” we used more than a mere 
| figure of speech, as this is in a nutshell the key to the 
| whole method. There is not a single part without its 
| prescribed limits. These “limits” are issued in tabular 
| form. The tables denote the extent to which dimensions 
| may be departed from and yet enable the work to pass 
| the examiner. Take a crank shaft for example, a partial 
| table for which we append. 
| 


| ‘< B { 
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Up to F. G and upwards. 









A not to be greater or less by ee yhniD. ce oe = yhniD. 
B = om pe co yOuulle co co ypbulll. 
Cc * - = oo yonolM. a co yennin. 
G not to be greater and not less by 

more tham.. .. co «c cc yusellle «c «+ yoguille 


That is, these dimensions must not exceed or fall short of 

those given in the drawings by more than these specified 

amounts. These limits are sufficiently exacting to con- 

vince any scep- 

mn tic as regards 

| f the extent to 
\ 








| 

Fi | which the “in- 

| terchangeabil- 
( | ity ” before allu- 
4 a a l ded to is ob- 
— tained. Nothing 
escapes this ex- 
amination. 
There is a 
similar table to 
the above for 
every part, to 
which the ex- 
aminer is bound 
toadhere. The 
tables are ar- 
ranged at his 
hand, although 
he appears to 
know them all 
by heart. Each 
part which he 
passes bears 
with it a certi- 
ficate as to its 
merits, and all 
its tendencies 
are carefully 
noted. We were 
shown in this 
connection an 
electric micro- 
meter gauge— 
see Fig. 18—the 
| principle of which is simply the completion of an 
electric circuit by the part undergoing the test, so 
that a bell is rung whenever any bump or uneven- 
ness of surface is encountered. The brass which 























Fig. 16—-SHOP COLUMN 





Fig. 17—CYLINDER BORING DEVICE 


we show in the figure as an example rests on a surface 
table, and if correct will, when moved about, either ring 
the bell continuously or not at all, according to the 
manner in which the micrometer is set. In any case, 
intermittent ringing of the bell indicates the presence of 
defects. 

Fig. 19 shows a simple test for connecting rods as 
regards their length. They are stood on end in arow, and 
ifa bar which is a working fit in the little end of each will 
not go through them all without raising any one of the 
rods, each rod will need separate examination, but as, 
generally speaking, the rods are correct, the test is 
quickly applied and is conclusive. The height of the bar 
from the table is, of course, gauged at each end in the 
manner shown. 

This is not half of what we should like to say respecting 
this department. We think it is to a visitor the most 
interesting part of the works. Insufficiency of space un- 
fortunately compels us now to leave it. As we do so, we 
find ourselves opposite the steaming beds and trial 
department, where the plant seems to be very complete. 
A large switch-board is fitted with resistance for currents 
of 300, 500, and 1000 ampéres. Here are also two 
steam dynamos for the works electric supply. No.1 is 
for the incandescent lamps and motors, an 80-indicated 
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horse-power central valve engine, coupled to an Electric 
Construction Company’s dynamo, giving an output of 
600 ampéres at 90 volts. This supplies the lights and 
motors simultaneously, the lamps fluctuating but 
momentarily, even when the erecting shop crane, to lift 
25 tons, and foundry crane, to lift 20 tons, are suddenly 
started. This plant has been running for five years with- 
out stopping or overhaul. No.2 plant is for the arc 
lighting, 2x has been running for 5} years, generating 
120 ampéres and 120 volts. On both these engines as 
well as the works engine before mentioned we were 
amused at being shown the simple test as to vibration of 
standing a penny piece on its edge on the upper flange 
of the o chamber. In all three cases we were able 
to remove thumb and forefinger from the piece, and be 
satisfied as to the great steadiness of the engine by 
seeing the coin stand unsupported. 

In the adjoining boiler-houses are three boilers, each of 
about 200 indicated horse-power,and the necessary pumps 
and tanks for carrying out tests of steam, water, or 























Fig. 18—ELECTRIC CONTACT MICROMETER GAUGE 


fuel consumption, the water supply being derived from 
a tank overhead—to be seen in the view of works given 
last week—which is filled with water from the river 
by a small centrifugal pump, the delivery passing through 
one of the Pulsometer Engineering Company’s “Torrent ” 
filters, which is outside the building, and is also visible in 
Fig.1. The testing plant is the most complete of its 
kind that we have seen, and probably the most complete 
ever erected in any private works. 

Before leaving the shop we should mention that it is 
kept in the winter at a comfortable temperature by means 
of radiating pipes carried on the shop columns. The men 
therefore do not find all their energies benumbed on a 
frosty morning, as is the case in many shops we have 
known, where the discomfort is almost intolerable, 
rendering good work and capable handling of tools out of 
the question. 

All the overhead travelling cranes but two are by 
Messrs. Smith and Rodley, of Leeds. They include one 
of 8 tons capacity, two of 4 tons, three of 3 tons, and one 
of 30cwt. The other two are by Messrs. Tangye Bros., 
cipable of lifting 8 tons and 6 tons respectively. Out- 




















Fig. 19—TESTING CONNECTING RODS IN BATCHES 


side there is an electric jib crane, which is useful for 

ing in material from barges, also for loading same. 
This was made by Grafton and Co., of Bedford, the 
motor being afterwards added by the firm. Another 
crane, which is a little curious, is that which runs along 
on the top of the fence which skirts the works on the 
east side. It is supported on one side on a rail carried 
by the wall of the machine shop, and on the other side 
by the wooden fence, the rail on the top of which is 
several feet lower than the other rail, a strutted frame 
supplying the deficiency in height. There is no new 
mechanical principle involved, but the crane is neverthe- 
less something of a rara avis. 

The drawing-office is on the other side of the road. 





The photographing of tracings for the ordinary ferro- 
russiate process is done largely by means of electric 
ight, two arc lamps being shut up in a box, so to speak, 
with the photographing frame. Tracings are thus very 
quickly photographed, and the plan seems to answer 
admirably. The general offices are some 200 yards away, 
up the street of the village. 

We desire to express our sense of indebtedness for 
courtesy afforded to our representative by the firm in 
general, particularly by Mr. J. Eaton-Shore, the Works 
Manager. 








THE FENCHURCH STREET OXYGEN CYLINDER 
EXPLOSION. 


Ir is generally well known to our readers that an oxygen 
cylinder exploded at Fenchurch-street station on the 15th 
ult., whilst in the possession of a messenger, John Holbrook, 
who was taking it from London to Plaistow for Dr. Douglas 
Kennedy. The explosion killed the messenger instan- 
taneously ; and an inquest has been held by Mr. Langham, 
at the City Coroner’s Court in Golden-lane, the inquiry 
extending over three days in three weeks, partly to enable 
the Home-office to appoint an expert to inquire into the 
scientific aspects of the case, and to secure time for the 
necessary investigation. The cylinder had been obtained 
from Messrs. Newton and Co., Fleet-street, the well-known 
scientific instrument makers, who are, however, not respon- 
sible for the cylinders or their filling, but merely to oblige 
those of their customers who use lanterns, they send the 
cylinders to Mr. Clarkson, of Holborn-circus, and return them. 
In January of 1894 Messrs. Newton published a circular 
announcing their transfer of this cylinder business to Mr. 
Clarkson, and stating that although they would, for the con- 
venience of their customers, pass the cylinders on for filling, 
they would take no responsibility in the matter. They 
arranged that every cylinder sent out should be accompanied 
by acertificate of warranty of the above firm that it was of 
the best soft steel and had been tested up to 3500Ib. per 
square inch. 

At the time of the explosion the cylinder was resting on 
one of the seats at the station beside Holbrook, who a few 
minutes before was seen to light his pipe, a fact which 
probably had no connection whatever with the explosion. 
The explosion was said to be accompanied by a bright flash. 

On the second day of the inquiry, Mr. Murray, manager 
and engineer of Brin’s Oxygen Company, said a mild steel 





EXPLODED OXYGEN CYLINDER 


such as this cylinder was made of was the best material for 
the construction of cylinders. He thought that if the de- 
ceased had been two yards away from the cylinder he would 
not have been injured by the explosion, which was probably 
purely local. He considered that the cause of the 
explosion was that there were mixed gases in some form or 
other in the cylinder. Alight was not absolutely necessary 
to cause the explosion of mixed gases in a cylinder. The 
use of oil or grease on the valve would not be sufficient to 
account for the explosion, but it might possibly cause ignition 
in the valve in conjunction with oxygen, and for that reason 
it should always be avoided. A cylinder properly tested, 
annealed, and filled with sufficient precautions should be 
absolutely safe for carriage under any ordinary conditions, 
There was about the cylinder slight evidence to indicate that 
there had been heat, oxidation, or a flame. He considered 
that mixed gases were the only cause of the explosion. 
Possibly one of the primary causes was oil or grease, but that 
alone would not have caused it. With nine years’ experi- 
ence he could only suggest that the explosion was caused by 
the ignition of mixed gases through the presence of some oil 
and iron filings in the cylinder. His firm sent out thousands 
of cylinders a week by hand, railway companies, carriers, and 
shippers, and if one were dropped there would be absolutely 
no danger. Mr. John Vaughan, chemist, agreed with the 
theory expressed by the last witness. 

Dr. Dupré was appointed to investigate the matter, and 
his report was odie by the coroner. Dr. Dupré described 
the process adopted in the preparation of the gas, and said he 
was of opinion that the quality of the oxygen produced was 
satisfactory, and need not be taken into consideration in 
seeking for the cause of the explosion. The report next 
referred to the method of compressing the oxygen, and 
mentioned that no grease was allowed to be applied to any 
fittings of the cylinders or iron reservoirs, both the 
manager—Mr. Spurge—and the man attending to the 
compression being fully alive to the danger which might 
result from grease finding it way into the oxygen bottles. Dr. 
Dupré then showed that the possibility of coal gas entering 
the oxygen receiver was not absolutely excluded. The 
exploded cylinder, he said, was lap-welded, of about 18in. long, 
32in. internal diameter, and athicknessa little over ;*,in. That 
thickness would be amply sufficient to withstand safely a 
pressure of 125 atmospheres, With the steel of a tenacity of 80 


















tons to the squareinch, it would in fact burst only at a 
of 427 atmospheres. The inner surface was fartly ‘ae 
at the end on which the valve was, the surface was incrusted 
with magnetic oxide of iron, which was easily removable 
and which under the microscope showed in many places the 
globular form assumed by the magnetic oxide produced by 
the burning of iron or steel. The lower end of the brags 
screw, by means of which the valve fittings were screwed into 
the bottle, was also incrusted with magnetic oxide of iron 
much of which was in the form of small globules produced by 
fusion at very high temperature. They were evidently fused to 
the material of the screw, and it in some cases even slightly 
pitted the metal. The magnetic oxide attached to the bottle 
still contained a trace of greasy or fatty material. The brass 
fitting had been broken off, obviously by a blow against its 
upper end. The upper plain part free of the screw, which 
passed through thestuffing-box, wasslightly but unmistakeably 
greasy, the grease having undoubtedly come from the leather 
of the stuffing-box. The screw portion on the inner side of 
the stuffing-box was quite free from grease. The valve itself 
was also entirely free. The small hole through which the 
oxygen escaped contained, however, a minute amount of 
grease similar to that on the upper part of the valve screw. 
Here there was a leather washer which had probably at one 
time been greased to render it more tight. He had reluc. 
tantly come to the conclusion, first, that the bottle at the 
time of the accident contained an explosive gaseous mixture : 
and that, secondly, that mixture was fired by some portions 
of finely divided iron or perhaps grease igniting in the com. 
ressed gas. That some iron had actually been on fire 
in ~ cylinder the condition of the screw sufficiently 
proved. 

Dr. Dupré thought the cylinder had probably not been 
sufficiently annealed, and then thought the annealing pro- 
cess should be repeated from time to time. He also dwelt 
upon the necessity for seeing that the communications of the 
compressing machinery and the cylinders should be such 
that it is absolutely impossible to attach an oxygen cylinder 
to a coal-gas compressor or a coal-gas cylinder to an oxygen 
compressor. Coal-gas cylinders should be provided with a 
left-handed screw, and oxygen cylinders with a screw of the 
ordinary pattern. This is, we believe, the practice in the 
works of the Brin Oxygen Company. As an additional pre- 
caution, he recommended coal-gas cylinders should be painted 
red, and oxygen cylinders black, and that any gas remaining 
in @ cylinder should be blown out before the cylinder is re- 
filled. He inferentially suggested that when the strength of 
the cylinder is tested by hydraulic power, steps—but we do not 
know what steps—should be taken to ascertain whether the 
metal has been permanently strained by the test. No grease 
should be applied to the valve or any other part of the 
cylinder. This eee should not only be taken at works 
where the cylinders are made and filled, but should also be 
strongly impressed on all who use the cylinders. 

If all these precautions are taken it is virtually impossible 
that an explosion should occur with a properly constructed 
cylinder; and ihese tests are applied by nearly all the principal 
firms of oxygen makers and gas compressors. The cylinder is 
roughly shown by the engraving annexed, which was made 
from a rough sketch after seeing the cylinder. It will be 
seen that the burst commenced at the part as shown at 
the top, where the sides have opened out, leaving the pointed 
ends. The sketch does not pretend to be an accurate view of 
the cylinder, but it shows the character of the opening and 
tearing of the metal from the points of rupture until it was 
flattened out as shown. The end left in the circular form 
was roughly 5in. long at the valve end, and only the rounded 
end was left at the other. Where the metal separated along 
the nearly straight it was not quite as thick as at the parts 
where it was ripped and torn by the force of the explosive 
expansion of the escaping gas. The tear was like one could 
imagine it would be if a giant could take the metal and tear 
it as an ordinary person would tear a piece of thick blotting 
paper, the edge left being from a quarter to about five-six- 
teenths of an inch wide. The heating to which Dr. Dupré 
referred probably discoloured some part of the edge of 
the metal of the cylinder, where the separation first took 
place, but at that part which we assume to be |the part of 
first separation the metal did not appear quite as thick as 
elsewhere, and it had the appearance, if not of defect, of 
cold-shortness, or of breaking at a weak place rather than 
of tearing. The material was of good quality. 

Tests of the material of the cylinder are given by Dr. 
Dupré’s report, and are reproduced below :— 

Piece cut lengthways from the bottle.—Elastic limit, 25°15 
tons per square inch ; breaking strain, 30:16 tons per square 
inch ; extension on a 3in. piece, 13-2 per cent. 

Piece cut transversely to the length of the cylinder.—Elastic 
limit, 34-11 tons per square inch ; breaking strain, 35-1‘) tons 
per square inch ; extension on a 14in. piece, 18 per cent. 

Analysis.—Iron, 99°128 ; carbon, 0°107 ; manganese, 0452; 
sulphur, 0:058; silicon, 0°011. 

In summing up the inquiry, the coroner spoke strongly in 
favour of a Government test being imposed with regard to 
the cylinders; and the jury, after deliberating in private, 
returned the following verdict :—‘ Accidental death, and we, 
the jury, recommend that all compressed gases of an explo- 
sive nature should be scheduled under the Explosives Act, 
that all cylinders should be tested by the Government 
periodically, that no cylinder should be allowed to be used or 
conveyed about unless bearing the Government stamp, that 
all manufacturers should be licensed by the Board of Trade 
in the future, and that separate hydraulic panes should be 
used in the apparatus in filling the cylinders, and we also 
recommend a Board of Trade and Railway inquiry.” It is 
very sad, this tendency to look to a parental Government to 
do everything in the removal of all causes of danger or 
difficulty. 








INSTITUTION OF CIVIL ENGINEERS : YORKSHIRE STUDENTS’ ASSO- 
CIATION.—The second annual general meeting of this Association 
was held in the Law Institute, Leeds, on the 27th March, Mr. 
W. E. Garforth, M. Inst. C.E., in the chair. The minutes of the 
last annual general meeting having been passed, the report of the 
Council, which described the proceedings of a most successful 
opening session, and expressed the thanks of the members to the 
gentlemen who had contributed papers and permitted visits to 
works was adopted, The following gentlemen were elected as 
officers for the ensuing session :—President, Mr. W. E, Garforth, 
M. Inst. C.E.; vice-presidents, Messrs, A. Greenwood, T, Hewson, 
A. T. Walker, and W. H. Bartholomew, MM. Inst. C.E.; members 
of Council, Messrs, J. C, Cornock, E. B, Martin, C. J. Rafarel, R. 
H, Slade, A. J. bye and F, L, Watson, Students Inst. C.E.; 
honorary secretary, Mr. F, L. Watson. Cordial votes of thanks 
were then passed to Sir James Kitson, Bart., M.P., M. Inst. C.E., 
the retiring President, to the vice-presidents, and to Mr. E. B. 





Martin for his services as honorary secretary, A vote of thanks to 
Mr, Garforth for presiding, terminated the proceedings, 
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RAILWAY MATTERS. 


An embankment near the Cornish Down Bridge, on 
the Pembroke and Tenby Railway, gave way on Saturday after- 


oon. 
n Batzast of burnt black-wax soil is being tried on the 
Texas Midland Railroad, the soil being burnt in the same way as 
clay for the same purpose. . 

Tur improvements in connection with the North 
British Railway's tunnel at Charing Cross, Glasgow, are advancing 
rapidly towards completion. 

Tur New York Central Railroad Commons intends to 


its motive power on the Niagara Falls branch from steam 
. a lestricity. The line is twenty-six miles long. 


Tur electric railway to the top of Snaefell, Isle of Man, 
is being rapidly pushed on, and it it anticipated that the line will 
be completed in time for the coming season, 


Mr. H. S. Nusworrn, an old pupil of Mr. Johnson, 
locomotive superintendent, Midland Railway, and for many years 
works manager at Neasden, Metropolitan Railway, has been 
appointed locomotive superintendent of the Rhondda and Swansea 
Bay Railway Co., South Wales. He commenced his duties on the 
8th inst. 

A TRAIN running between Marlborough and Swindon 
on Sunday ran off the line on an embankment about two miles out 
of Marlborough. The engine was embedded in a second embank- 
ment running parallel with the line, and the carriages were much 
damaged. There were about fifty passengers in the train, but no 
lives were lost. 

A MEASURE for permitting passengers to retain the 
places they have chosen in the compartment of a railway carriage 
is under consideration by the French Minister of Public Works. 
The idea is to pin to the lining of the carriage a piece of coloured 
cloth, corresponding with another es to the passenger, and 
rendering any tampering with them liable to a fine of £4. 


Ong of those achievements in rapid work of a massive 
nature which our railways, by force of circumstances, have to in- 
dulge in, was done by the North British Company on Sunday last. 
The Railway News says a heavy embankment was cut through, a 
concrete arch é! , and a quantity of other work towards join- 
ing the Clydebank line with the main line at Dalmuir was carried 
out in the course of twenty consecutive hours, 


Tue Niagara River Tramway Company intends to 
construct an overhead cable tramway across the Niagara River 
near the falls. The promoters hope to have it finished in time for 
summer traffic. Two steel towers will be erected, one on each 
side of the river, about 20ft. high, between which the cars will 
run suspended from cables, ‘The cars will hold about twenty 
people, and should afford a splendid view of the falls. 


Gross mismanagement of the Siberian Railway has 
been reported, as well as waste of money, to the extent of some 
15,000,000 roubles over and above the alloted credit. Twospecial 
commissions have been appointed, composed of well-known engi- 
neers and members of the Imperial Department of Control, to in- 
vestigate the matter on the spot. The chief engineer of the 


work of construction, as the official responsible, is expected to | 


resign his post. 

AccorpiInG to a Reuter telegram from Bombay the 
resolution recently passed by the Council, in an amended form, 
reducing the guaranteed interest upon the capital employed in the 
construction of tributary railways upon a rupee basis to 34 per 
cent., is condemned by the Indian newspapers as a retrograde 
step, calculated to di age rupee inv tin railway enter- 
prise, and contrary to the declaration of the Government that it 
was their earnest desire to foster the building of lines on the 
rapee basis, 


Messrs. Ricoarp WHITE AND Sons, railway engineers 
and merchants, of Widnes, Lancashire, have received from 
Messrs. Holme and King, the contractors for the Snowdon Moun- 
tain Rack Railway, in North Wales, with the order for the whole 
of the permanent way material for this important railway, including 
the running rails, rack bars and fastenings, steel sleepers, and all 
accesories, As this is the firet railway of its kindin this country, 
much interest attaches to its construction, and Messrs. White are 
the first to supply rack railway material in Great Britain. 


Tar London and North-Western Railway Company 
will open their new goods station at Sheffield on May Ist. Having 
madeaconnection with the Manchester, Sheffield, and Lincolnshire 
Railway to Woodbourne Junction, they proceed along that line to 
Annesley, to which they have running powers, and from there on 
their own metals to the metropolis. For the western and northern 
districts the trains will run on the Manchester, Sheffield, and Lin- 
colnshire line through Penistone to a point near Ardwick, where 
there is a junction on the London and North-Western system, 


Tue Bill promoted by the London County Council to 
obtain powers to work any of the London tramways which have 
been or may be purchased by them came on Friday last for con- 
sideration before a Select Committee of the House of Commons, 
The Bill is opposed by all the principal London tramway com- 
panies, Mr, Pope, Q.C., said that all the Bill asked was that when 
the Council exercised the powers granted by Parliament twenty- 
five years ago they should he placed in a position to work their 
newly-acquired property to the best interests of the public. It was 
said that Parliament had never intended that public bodies should 
work tramways, but he contended that it could not be proved that 
Parliament ever intended to prevent public bodies working their 
own property at a profit, 


Tue Bill enabling the London Street Tramways Com- 
pany to lease and work tramways acquired, constructed, or owned 
by the London County Council or from the local authorities of any 
district adjoining the county of London, relieving the tramway 
company of the obligation to contribute towards the cost of re- 
constructing Highgate-archway, and empowering them to run 
independent ib themselves or to subsidise omnibus com- 
panies, has passed through committee, before the chairman of 
Ways and Means, as an unopposed Bill. In the House of Lords, 
before the Earl of Morley’s Committee, the Bill extending the 
time for the completion of certain railways, which the South- 
Eastern Railway Company are authorised to construct, and trans- 
ferring the Lydd Railway to that company, likewise passed without 
opposition, 


Exectric traction is likely to be largely employed in 
France and its colonies. Besides the many projects for the con- 
version of existing horse tramways into electric lines, there are 
some entirely new schemes. One of the largest is an electric line 
from the town of Algiers to Mustapha Surérieur, the residential 
quarter, where the principal hotels are situated. The first portion 
of the line will be about three miles in length, but it will ultimately 
be extended so as to give a service to the district beyond, which 
embraces several villages. The tramway will be on the overhead 
system, the trolley wire being fixed at a height of 6 metres above 
the rail ; the gauge will be 1°55 metres, which is the standard used 
for the narrow-gauge Algerian railways. Lightning says that Mr. 
Killingworth Hedges, M.I.C.E., has gone to Algiers in order to 
prepare a specification for the steam —~ boilers, and electrical 
equipment ; tenders for the latter will be invited in England, but 
according to the terms of the concession, the rails, copper trolley 
hig a cables, and general machinery will have to be manufactured 
in France, 








—— 





NOTES AND MEMORANDA. 


Ir has been computed that a hole one-sixteenth of an | 
inch in diameter, with a water pressure of 45 1b. per equare inch, | 
will liberate 648 gallons per day, 


MISCELLANEA. 


WE observe that tenders are invited for an electric 
lighting plant at Rangoon, 


Tue Italian submarine boat, with which the experi- 


Tue death rate of London, which was so very high | ments were conducted last year, has been completed, and named 


during the frost, has now fallen to 19 per 1000, and the average of | 


thirty-three of the great towns of England and Wales last week | 
was 21°1 per 1000, | 


A Locomotive grease can be made from 60 lb. Yorkshire 
grease mixed with 20 lb. of summer dark oil, and heated with 6 lb. | 
quicklime, slaked with two gallons of water. Thisis not considered 
as -_ as that made from palm oil, tailow, seal cil, and soda | 
crystals, 


At Monday’s sitting of the Academy of Sciences | 
M. Berthelot read a letter from an old pupil, Professor Guntz, of | 
Nancy, announcing a simpler mode of obtaining argon than that of | 
Lord Rayleigh and Professor Ramsay. He extracts it from lithium | 
at a moderate temperature, in a glass tube, | 


Proressor WEBER has recently found that the normal 
temperature of all kinds of incandescent filaments is said to be 
about the eame, ranging only from 1292 deg. to 1307 deg. Cent., 
and the filament of a 16-candle power lamp only changes 180 deg. 
Cent. in temperature when the candle-power is raised from 2 to 
32-candle power. 

WE read that in certain paper mills in North Hoosick, 
N.Y., static electricity is giving trouble. In some cases sparks 
6in, to 8in, in length are produced as the paper leaves the calender. 
A steam damper is used to prevent this, or a copper wire, well 
grounded, is made to rest on the web as it passes from the 
calenders to the reels. 

THE position of a voleano—a communication concern- 
ing which has been sent to the French Geographical Society—has 


| 
| 
| 





been determined as 38 deg. 13 min. 30sec. north latitude, and 


52 deg. 37 min. east longitude from Greenwich meridian, and | 


above 24 miles from shore. The diameter of its crater is less than | 
20ft , and at 200 fathoms from its centre the depth of water is 
about 8 fathoms, while at a distance of one mile the sea has its | 
normal depth. 


From a tower on the Chicago Auditorium 280ft. above | 


the pavement, it is said that search-light signals of weather | 
predictions can be conveyed over the area of a circle forty miles in 
radius, the population within which is 3,000,000. A solid beam of 
white light will indicate a cold wave, or frost in spring or fall: a 
solid red beam will give a warning of a marine storm ; a beam half | 
white and half red will indicate a storm with high westerly winds; | 
the beam will travel slowly around the horizon. 


A NEw explosive named ‘‘ Joveite”’ has been recently | 
tested with very promising results at Washington. It claims to | 
be safe to handle and to fire in shells and in mines, to act equally | 
well as an explosive below the freezing point of water as above it, 
to be better than dynamite, being 40 per cent. stronger, | 
while it can be produced at about one-third the cost. It was | 
tested in the Laboratory, also its action in bursting a shell in an | 
earth cell was tried at Indian Head. If it continues to act as well | 
as it now promises, we may expect to hear more of it before long. 
At present is is difficult to say whether it is superior to Roburite, | 
Bellite, and the rest of that class of explosive, for which very | 
similar claims are made and supported. | 





A NEW incandescent gas light known as the De Mare 
system, which has achieved considerable success in Paris, consists 
in the use of a Bunsen barner of special construction surmounted by | 
an ordinary tip. It is said to give a white light, and the combustion | 
is so perfect that when used in rooms the products of combustion | 
do not vitiate the atmosphere nor injure decorations. The | 
burners can be utilised with ordinary gas fittings, and the fringe | 
can be replaced by the user without the necessity of employing a | 
gas fitter. Other advantages claimed for the De Mare system | 
include a considerable saving in gas and the economy arising from | 
being able to dispense with both chimneys and globes, neither of | 
which are required with these burners. 


At a meeting of the Paris Academy of Sciences, on 
March 18th, a paper was read on “‘ Attempts to Produce Chemical 
Combinations with Argon,” by M. Berthelot. Argon has been 
submitted to the action of the silent discharge under the conditions | 
described in the author's ‘‘ Essai de Mécanique Chimique,” vol. ii., | 
pp. 362-363, With benzene vapour argon is absorbed, though | 
more slowly than nitrogen. 87 per cent. of the volume of argon | 
employed in the experiment entered into combination, As the 
total volume of argon at disposal was but 37 c.c., the products 
were too small in quantity to allow of any extended investigations | 
into their nature. They appear to be similar in character to the | 
products obtained with nitrogen and benzene. A yellow, resinous, | 
odorous substance condensed on the surface of the two glass tubes. | 
This substance decomposed on heating, yielding an abundant | 
carbonaceous residue, and volatile products which reddened litmus | 
paper. 

A paPER which recently appeared in the Philosophical 
Magazine, by Mr. Jones, describes experiments to determine the 
true relation between electromagnetic stress, or lifting power per 
unit area of magnets and magnetisation ; numerous experiments 
made by others and by himself are described in detail. They were 
made to realise as closely as possible the conditions under which 
the results could best be com with Maxwell’s theory ; the 
iron was in the form of an ellipsoid of revolution cut into two 
halves. The results are given in tables and curves, and agree with 
Maxwell's theory to 4 per cent. for inductions up to 19,000 units ; 
the curve connecting the induction with the square foot of the 
number of grammes supported is a straight line. The present 
method is said to have great advantages over the ballistic, in 
which the weights for the same induction sometimes differ 20 per 
cent. Mr. Jones concludes that any apparatus of the Thompson 
permeameter type may therefore used for accurate measure- 
ments of magnetic induction in uniformly magnetised bars, the 
essential conditions being that the contact surfaces are plane, that 
the upper bar can be accurately adjusted and rigidly fixed, and 
that the contact surfaces are as nearly as possible flush with the 
end of the magnetising coils ; the lower bar must also be guided. 


A paPER on “The Occurrence of Seiches in Lake 
Derravaragh, co. Westmeath,” by Staff-Commander J. R. H. 
MacFarlane, R.N., printed by the Royal Dublin Society, is 
interesting as being the first record of observations, from the 
United Kingdom, of these phenomenal changes of the level of the 
water in ikon These singular rhythmic movements, somewhat 
resembling tidal ebb and flow, were found occurring in the Swiss 
lakes towards the close of the last, and beginning of the present, 
century, and many skilful observers devoted considerable time in 
the endeavour to elucidate the cause or causes ; but, as yet, no 
distinct explanation has been given, although it would — to 
have been generally noticed that they are accompanied by a low 
barometer. It also appears that the characteristics of the land, 
surrounding the observation spot, influence the time occupied by a 
complete rise and fall of the water, which has been termed the 
duration of the seiche ; and, further, that it is probable such dura- 
tions are constant for each observation spot, but the amplitude, or 
amount of rise above, and fall below the level, will depend on the 
amount of influence exercised in causing the seiche ; this influence 
being at present unknown. ‘The observations made at Lake 
Derravaragh were necessarily confined to one spot, no other 
observers being available for synchronous observations at different 
stations. The maximum amplitude recorded, Nature says, was 
5:8in., and the duration of seiche, fairly constant, about thirty- 


| machinery now used by the company has greatly reduced 





nine minutes, 


Delfino, 
per hour, 
Tue Austro-Hungarian Government have recently 
entered into a contract with Messrs. Yarrow and Co., of Poplar, to 
construct a first-class torpedo boat, 148ft, long by 14ft, 9in. beam. 


M. E. pe Bitty, author of a work, entitled “ Fabrica- 
tion de la Fonte,” observes that the pig iron industry in South 
Russia appears lately to have made a new departure—a tendenc 
more and more apparent every day. The old furnaces only smelt 
rich ores having a content of 60 to 70 per cent. of iron; and new 
farnaces are being put up, specially designed for dealing with the 
poorer ores, containing from 40 to 45 per cent. of iron which have 
hitherto remained almost unutilised. 


Tue Buckingham Town Council, at their meeting held 
on the Ist inst., decided to adopt the recommendation of the 
Committee to carry out a pumping scheme for the sewerage of the 
town, and Mr. H. Bertram Nichols, C.£., of Birmingham, was 
appointed engineer, and with a view to carrying out the arrange- 
ment entered into by Mr. Higgins, Q.C., on behalf of the Council, 
Mr. Nichols has been instructed to prepare the plans within a 
fortnight, in order that the scheme might be submitted to the 
Grand Junction Canal Company. 


THE members of the Civil and Mechanical Engineers’ 
Society, on Saturday last, April 6th, visited the works of the 
great wheel that is now in course of construction at West Ken- 
a og The members then visited the site of the forthcoming 
Indian Exhibition, by kind permission of Mr. Collard, the archi- 
tect, and were shown the French hippodrome, a work of consider- 
able siz3; a large roof now in course of construction by Mr. 
Handyside ; and a newly built mosque for the use of Mahomedan 


Her ascertained speed while submerged is about 10 knots 


| attendants who will be at the Exhibition. 


Tue abridged report of the proceedings of the Delta 
Metal Company on the 28th ult., mentions that the h draulic 
© price 
of some of its productions. But in addition to the pee ts in 
working expenses, the new process has the advantage of increas- 
ing the strength of the metal, as shown by the following official 
tests with some Delta Metal bars of lin. diameter—No. 1 alloy :— 
first specimen, 48°1 tons per square inch tensile strength, 32°5 per 
cent, elongation; second specimen, 48°1 tons per square inch 
tensile strength, 33°0 per cent. elongation ; third specimen, 48°1 
tons per square inch tensile strength, 32°5 per cent. elongation. 


A NEw lighthouse is to be built at the end of the 
Admiralty Pier, Dover, containing an improved lantern surmount- 
ing a masonry tower. The work is designed by Mr. A. T. 
Walmsley, the engineer of Dover Harbour ; but we understand 
the present system of fog signalling, by means of a bell, is to be 
retained. The opinions of nautical men generally favour a siren 
as far preferable to a bell, as it gives a long and continuous signal, 
which is much more penetrating in thick weather. If a siren were 
adopted, we are told, there would be no necessity for the fog guns, 
which in many respects are objectionable. The new bell, how- 


| ever, will be both heavier and more audible than the present bell, 


whereas a siren would be objectionable so far as the interests of 
residents upon the sea front are concerned. If the new bell does 
not prove as effective as anticipated, we trust the Dover Harbour 
Board will instruct their engineer to add a siren. 


Mr. JoHN Henry GREENER, M.I.E.E., died on Sunday 
last at Herne Hill, in his sixty-sixth year. He began his career in 
London on the Blackwall com in 1843, and was there first con- 
nected with the electric telegraph. In 1847 he entered the service 
of the old Electric Telegraph Company, In 1853 he was appointed 
by the company to construct the first line of telegraph erected in 
Norway ; and two years later he went to Denmark to construct the 
telegraphs on the Royal Danish Railways. Shortly after his return 
he proceeded to Ireland to report upon the state of the lines 
between Dablin and Galway, for the purpose of establishing direct 
communication with the Atlantic cable. At the end of 1860 he was 
selected by the Secretary for India to report on the condition of 
the Turkish telegraph lines in Asia Minor connected with Con- 
stantinople. He afterwards did much cable work in the East. On 
returning to England, he became Inspecting Engineer for Stores to 
the India-office, He was also appointed in the same capacity as 
engineer for the Crown Agents for the Colonies, and for the Agent- 
General for the Cape of Good Hope. He severed his connection 
with the India-office a few years ago, but kept his position at the 
Colonial-office until his death, 


An electric power transmission plant is to be built at 
Newcastle, Cal., by the South Yuba Water Company. Mr. Charles 
Van Norden, resident director at Auburn, Cal., writing to the 
Engineering Record, says that it is proposed to put in Pelton 
wheels and generator = ml at a point a third of a mile from New- 
castle, where there is a fall of about 500ft. on one of the irrigating 
canals. The electricity obtained in this way will be used in lighting 
the cities of Newcastle, Penryn, Loomis, and Rocklin, and about 
600-horse power will be transmitted to Sacramento for power and 
lighting purposes there. Should this venture prove successful the 
company will develope two more falls on its system of canals in the 
same manner. The corporation which is to carry out this under- 
taking is one of the outgrowths of the hydraulic mining operations 
carried on in California for many years. It was organised in 1854 
and acquired successively the water rights of three more corporations 
of the same character, so that to-day it controls a water shed of 150 
square miles in Nevada and Placer Counties and owns a network 
of over 400 miles of canals, 18 storage reservoirs, several dis- 
tributing reservoirs, two systems of town water-works, and furnishes 
power and water for many purposes, public and private, in the 
counties named. For many years the superintendent has been 
Mr. John Spaulding. 


Tue French Minister of Public Works has proposed 
that the works for cutting a canal from Marseilles to the Rhone 
shall be declared of public utility. The canal, 54 kiloms, = 
33 miles long, would start from the Madrague Dock at the north 
of Marseilles and terminate in the Rhone at Bras-Mort, about six 
miles above Saint Louis. On leaving Marseilles the canal is to 
follow the coast in front of Cape Janet et l’Estaque up to the Lave 
Point, traverse the mountainous mass of the Rove by a tunnel 
nearly three miles long, and debouch at Marigane in the Bolmon 
Lake ; it would then follow the south coast from the Berre Lake, 

near the Cap des Trois Fréres, and arrive at Martigues, which 

it would traverse, borrowing existing canals for most of the 
remaining distance. The proposed depth is 2m. = 6ft. 6in. 
between the Rhone and Port-de-Bouc, and half as much again 
between that portion and Marseilles, The width at bottom is 
roposed to be at least 50 m. in the Gulf of Marseilles and in the 
lakes of Berre and Caronte, being reduced to 46m. between Port- 
de-Bouc and the Rhone, and to 17 m. in the Rove Tunnel, which 
is to have a width of 22°5 m. at the level of the towing paths and a 
height of 16°5 m. to the crown of the arch. The width of 17 m. is 
necessary and sufficient for the passage of the steamers of 14 m. 
beam which navigate the Rhone, and the width of 46 m., will permit 
them to cross even without slackening speed. The depth of 2m, 
corresponds with that in the Rhone under normal conditions, and 
the increase of 1 m. between rc = oe = 

rmit the passage of vessels navigating the Berre e. e 
rece would pat Massillon within 390 kiloms,, or 242 miles, of 
Lyons by water, and reduce the cost of carriage by one-half, 
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*.* In order to avoid trouble and confusion, necessary inforni 
the public, and intended 


) We 
corr ts that letters of inquiry addressed to 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

o* cannot undertake to return drawings or manuscripts; we must there- 
fore ts to keep copies. 

*.* All letters intended for insertion in Tux EnoGinerr, 
questions, should be panied name and address of the writer, 

not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

H. R. G. J. (Edinburgh).— We have published large engravings of almost 
every type of warship in the British Navy. Youcan have a complete list 
of such of these engravings as are still in print by applying to our pub- 
lisher. 

FE. Y. W.— You are very much mistaken if you think it is possible to teach you 
how to make good steel castings by correspondence ov by books. Their pro- 
duction represents about the most difficult problem presented to the founder, 
and the few who have solved it are very careful to keep their knowledge for 


or containing 














their own use. 

MILD Steer, anp Cast Iron Co_umns.—Our correspon/ent, “ P. E. C.," 
Ilford, p. 291 of Tae Euotegr, April 5th, will find the information he 
seeks given on p. 176 in a table, and explained on p. 166 and 167 of the 
Incorporated Gas Institute's “* Transactions,” 1892, in a paper upon ** The 
External Vertwal Standards of Gasholder Framework,” by Mr. A. T. 
Walmisley, M. Inst. C EB. 

H. C. C. (Malta).—(1) Your question can only be answered by an experienced 
quarry man on the spot. Everything depends on the line of cleavage. The 
usual method in dealing with granite is to throw down rough blocks by 
blasting, and to split these up by wedges. Read a little work on “ Blasting 
and Quarrying,” in Weale’s Series, published by Crosby Lockwood and Co., 
London. (2) *‘ Refrigerating Machinery and Its Managem:nt,” by R. 
Leask, The Tower Publishing Company, London. 





FIRE-BOX STAYS. 
(To the Editor of The Engineer.) 

S1rr,—Oan any reader tell me about how long thin nuts on the inner 
ends of fire-box stays can be depended upon to last? I mean such nuts 
as Messrs. Yarrow use on roof stays in torpedo boat boilers. J.D. 

Birmingham, April 9th. 
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FIRST-CLASS BATTLESHIPS AND BILGE KEELS, 


A MEETING of the Institution of Naval Architects 
without the presence of Sir William White appears 
almost as paradoxical as the play of Hamlet without 
the prince, and it is much to be regretted that a serious 
illness should have prevented his being able to deliver 
personally his most valuable paper upon the experiments 
recently made to ascertain the extent of bilge-keel 
influence—for this was practically its subject-matter. 
Hence, although some instructive remarks were made 


7 | afterwards by Dr. Elgar and Mr. R. E. Froude, in support 


of the views brought forward by Sir William White to 
demonstrate the importance of these instructive features, 


1| there was no discussion of the paper at all. Nevertheless 


the subject is one of absorbing interest. Upon the bilge- 
keel decision depended the practical usefulness of eight 
huge battleships, which had cost the country in round 


15 | numbers as many millions sterling. Independently of 


the great uncertainty which prevailed even in many 
nautical minds, as to the stability of these ships when 
rolling to their wonted abnormal angles of heel, there was 
the absolute certainty that no heavy guns could be cast loose 
and fought on board of them even in a very moderate sea. 
An officer upon the bridge of the Resolution, during that 
terrible night in the Bay of Biscay, fifteen months ago, 
marked the position wpon the handrail up to which the 
bridge had buried itself in green seas after one tremen- 
dous lurch. Subsequent examination showed that it was 
many feet from the projecting end. When we consider 
that the bridge of the Resolution is about 65ft. above the 
keel, the excessive angle of heel to which the vessel must 
have rolled may be realised. 

Sir William White makes the following statement :— 
“Tt must be frankly admitted that the steadying 
effect of bilge keels, as fitted on the Repulse 
and her sister ships, has greatly exceeded that which 
we had anticipated from previous experience and 
experiment.” This admission, which is as genuine 
as the character of the man who makes it, should 
not, however, blind us to the fact, that although bilge 
keels were not originally fitted to the battleships of the 


,| Royal Sovereign type, they were nevertheless contem- 


plated, and their importance and value are advocated in 
the strongest possible terms in Sir William White’s own 
works. A singular misconception appears, however, to 
have existed in regard to them. It was thought that in 
moderate sized vessels their usefulness was undeniable, 
but that “in ships of large dimensions and great inertia, 
any practicable bilge keels which could be added would 
have a relatively small steadying effect.” Now the pre- 
cisely contrary condition appears to be the case. The 
longer the vessel and the larger and deeper the bilge keel, 
the greater does the proportionate resistance of the bilge 
keel to the influence of rolling become. We purposely 
emphasise the word “‘ deeper,”’ as we believe it to have a 
most important bearing upon the matter before us. 

A consideration of Sir William White’s paper, printed 
in our columns last week, shows that the influence of 
bilge keels is exerted in more than one way. They 
actually reduce 50 per cent. the angle of heel to which 
the vessel rolls, whether under weigh or without headway. 
They also lengthen the period of rolling, this increase in 
period of oscillation tending, of course, to increased 
steadiness under most conditions at sea. In a still more 
marked degree, however, they help to bring the ship to 
axial rest rapidly after having been set rolling—or, as 
expressed technically, they assist in the extinction of 
rolling. They also enhance the value of solid water 
inertia brought to bear upon a rolling ship when she 
progresses under weigh. Lastly, they have, since their 
addition to the Royal Sovereign class, been found 
sensibly toreduce the tactical diameter in turning these 
vessels, and to conduce to improved steadiness in steering. 
As regards loss of speed, so frequently attributed to the 
action of bilge keels, it is stated that ‘‘ the practical test 
of actual service proves that there is no sensible reduction 
in speed for power or material increase in coal ex- 
penditure.” It seems therefore proved in the most 
conclusive manner, that the bilge keel or ‘rolling 
chock,” as it is popularly called, is a feature of very 
great value. Those interested in Atlantic voyages will 
recognise the importance of evidence quoted in this 
paper from the late Captain Hall, of the Resolution. 
After being fitted with bilge keels, she was so steady in a 
gale off the coast of Spain that ‘‘one would not have 
known he was at sea, certainly not ina gale!” ‘The 
difference in the behaviour of the ship was marvellous.” 

But it will be interesting to notice some of the results 
of the Admiralty experiments made, and experience 
gained with the Revenge rolled artificially in still water 
at Spithead, and with the Repulse and Resolution—in 
company with other sister vessels—in a seaway during 
a heavy swell off the coast of Scotland. Although we 
have only stated that the angle of heel in rolling was 
reduced 50 per cent., this is a very moderate view of the 
facts of the case. It is taken from the reported 
difference between the extreme angles of heel of the 
Repulse and Resolution when rolling under weigh off 
Scotland, the former being fitted with bilge keels, the 
latter not. These anglés were respectively 23 deg. and 
11 deg., but it must be noted that the Royal Sovereign 
and Empress of India—also without bilge keels—which 
were in company with the two experimental vessels, 
are said to have rolled still more heavily. Again, so great 
was the increased inertia of the Revenge when rolled 
at Spithead, after being fitted with bilge keels, that she 
could not be got to heel over further than 6 deg. to 8 deg. 
from the vertical, ‘“ even with 300 to 400 men running 
across her decks and acting in conjunction with the 
movement of her barbette guns,” which were trained from 
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starboard to port and vice versd to induce motion. Her 


gung alone were sufficient to roll her to 13 deg. before 
she was fitted with keels. Theoretically, and by making 
use of the data given by the difference between 
“ differentiated extinction values ” of resistance to rolling, 
Sir William White concludes that “the addition 
of bilge keels, roughly speaking, reduces the swing to - 
one-third of its former amount.” It must, of course, be 
borne in mind that he is speaking of the large bilge keels 
of the Royal Sovereign class, which are each 200ft. long 
and 8ft. deep. The shallow bilge keels of the Sultan 
would not, in their steadying influence, even approximate 
to those of the Revenge. Dr. Elgar stated that in his 
experience a notoriously unsteady Australian liner of 
large dimensions was fitted with bilge keels 2ft. Tin. 
deep and 170ft. long. The result was that the rolling 
was reduced fully 50 per cent. We are therefore 
inclined to endorse the theoretic finding of Sir W. 
H. White that bilge keels, so long and deep as those of 
the Revenge, reduce the rolling to one-third of its extent 
as experienced without the addition of these important 
features. Here we may dwell for a moment upon the co- 
efficient employed by him hitherto in expressing the valte 
of bilge keel resistance per foot of surface. It is quoted as 
1-6 1b. per foot with a speed of 1ft. per second. But Sir 
William White remarked in his paper, and Mr. Froude, 
in the subsequent short discussion stated that the co- 
efficient has to be enormously increased in the case cf 
the Revenge; making it 7 or 8 instead of 1°61b. It 
seems to us that there is no occasion to go far in order to 
explain this circumstance. The taking so many pounds 
per square foot of surface, irrespective of its position on 
the surface, appears an erroneous way of arriving at the 
resisting power. Probably the outside foot of the plane 
of the Revenge’s bilge keel is doing fully four or five 
times as much work as that done by the inside foot of 
the same plane. Itis said that the outcome of experi- 
ments made with the Sultan agrees with the theoretic 
value of 1°6]b. per square foot—but that the Revenge 
experiments necessitated the increase of this coefficient 
fivefold. This is just what might be anticipated. The 
bilge keels of the Sultan are about one quarter of the 
depth of those of the Revenge. The increase in the 
coefficient of surface value might then be multiplied 
fourfold, which would make it approximately correct. 
Possibly some proportion exists between various depths 
of keel and various values of coefficient. This might be 
ascertained by experiment. 

“The Curves of Declining Angles,” published with Sir 
William White’s paper last week, give remarkable in- 
stances of the accelerating influence of the bilge keels, in 
the process of the extinction of rolling after it has been 
set up. Starting from an angle of inclination of 6 deg. to 
the vertical—which was the utmost that could be obtained 
with keels in position—it required about forty-five to fifty 
swings in the Revenge without bilge keels to reduce the 
corresponding angle of inclination to 2 deg.; whereas, after 
bilge keels were fitted, an equal reduction in angle was 
obtained by only eight swings; indicating the enormous 
extinctive effect of the bilge keels. It is estimated that 
the loss of range per swing, for moderate angles of heel, 
will be seen to be about six times as great with the bilge 
keels—whether at deep or light draught—as it was before 
they were added. A remarkable property of the bilge 
keels is to make the period of rolling vary in passing 
from large angles of heel to smaller ones. Thus, in 
descending from 5 deg. to 1 deg., the period for a single 
swing was reduced 24 per cent. This is very curious, as 
without bilge keels the periods of swing did not vary 
even with abrupt angles of heel. 

To sum up, then, the bilge keel has proved itself to be an 
instrument capable of reducing the extent of rolling 
from 50 to 70 per cent.; of accelerating the process of 
extinction of rolling sixfold; of increasing the rolling 
period so as to enhance steadiness; of developing to its 
fullest extent the value of headway in assisting steadi- 
ness, and of reducing materially the tactical diameter in 
turning as well as improving steering properties, whilst 
speed is uninjured and coal endurance not affected. The 
result of these experimental trials is therefore phenome- 
nally satisfactory. 


THE STEAM ENGINES BILL. 
In our last impression we gave the text of the Steam 
Engines (Persons in Charge) Bill, the latest example of 
that grandmotherly legislation which has proved so incon- 
venient to say the least of it, and such a direct hindrance 
to manufacturing progress. Portions of the Bill were so 
manifestly and outrageously absurd, that they have been 
withdrawn. The object of the Billis toprevent anyone from 
taking charge of a steam engine unless he holds a Board 
of Trade certificate of competency. Now it is admitted 
by most sensible folk that Acts of Parliament should not 
be passed unless they are of such a nature that they will 
do good. In other words, legislation should always have 
a useful object in view. The mere multiplication of Acts 
of Parliament is much to be deprecated. Bearing this 
in mind, let us ask ourselves what is to be gained by 
making this Bill law. ‘There are no doubt many thousands 
of men at work daily and nightly in the United Kingdom in 
charge of engines and boilers. These men hold no certificate 
of competency ; are they any the less fit for the discharge 
of their duties? Are boilers constantly exploding because 
of the ignorance of stokers? Are engines breaking down 
and killing people because of the ignorance of drivers? 
Are men being continually overwound at collieries, 
because of the ignorance of the winding engine men? 
Nothing of the kind happens. What, then, is the Board of 
Trade examination supposed to effect? What good is it 
todo? We area very practical nation. If the proposed 
Act of Parliament will save lives and property let us 
have it. It is easy to show, however, that it can do 
nothing of the kind. It is intended to do away with an 
evil that does not exist, and it is full of inconsistencies 
which are almost laughable. 
In the first place, let us ask ourselves why the Act 
should apply only to those in charge of steam engines? 





To be consistent, it should apply to gas engines as well, 
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It may be urged that gas engines do not explode, but 
neither do steam engines; yet death has been brought 
about now and again by gas engines, and Dowson gas is 
not precisely a thing to play games with. It is a water gas, 
and what water gas can doin the way of killing people is very 
well known. Again, why should agricultural engines and 
their drivers be exempt? It is very generally admitted 
that the farm labourers in charge of these machines are 
not as a rule the most intelligent or competent of men. 
But let us suppose that the Act is really intended 
to prevent the occurrence of boiler explosions. It 
may be argued that as explosions undoubtedly do take 
place, it may do some good in reducing their number. 
As no over-winding is recorded, the Act must be in- 
operative as regards over-winding. It is easy to see, 
however, that the granting of certificates to boiler 
tenters and firemen could do no good. The Board of 
Trade holds an inquiry into all cases of explosions, and 
any casualty to a boiler is called an explosion, and any 
hot vessel in which there is pressure is called a boiler, so 
the ground covered is tolerably wide; so wide that we do 
not see how it can be made wider, unless the parapher- 
nalia of the kitchen is to be included, and a Board of 
Trade inquiry is to be held whenever a saucepan leaks. 
The reports prepared by the officials of the Board of 
Trade are very voluminous, beautifully illustrated in 
colours, and mightily expensive. They are easily obtained 
by anyone interested. They all pass through our hands, 
and the prominent fact about them is that in scarcely 
any case is the boiler attendant found responsible for the 
occurrence of an accident brought about by his ignor- 
ance. A few explosions are the result of negligence; but 
curiously enough the men who are highly competent 
are they who often make mistakes. Thus, for example, a 
large number of minor explosions occur at sea, and they 
are brought about by men holding Board of Trade certifi- 
cates. In nine cases out of ten, when a land boiler 
explodes, the explosion is due to the wasting or corrosion 
of plates, a matter with which the fireman has nothing 
whatever to do. In the tenth case we have flues col- 
lapsed for want of water, but it cannot be seriously argued 
that the possession of a Board of Trade certificate by a 
fireman would insure the water level being kept right. 

It is so difficult to see what good the proposed Act 
could effect that we are constrained to believe that it is 
not intended to make the working of steam engines and 
boilers safer than heretofore, but that there is an 
ulterior object in view which is kept in the background. 
We are disposed to think that the purpose of it is really 
to establish a species of trades union. Thus, for example, 
at the present moment there is no difficulty in getting 
any number of stokers—most of them probably not 
very good, but at least able to throw coal into a furnace 
and clean it under instructions. If, now, all the stokers 
at any large establishment, say, an ironworks, proposed 
to strike, they could be replaced. If this Bill became law 
they could not, and operations would be paralysed. It 
may be said that the Act would not work in this way. 
We have only to read Clause 13 to see that it would. 
By that clause, at sucha place, let us say, as the Dowlais 
Ironworks, one man, the superintending engineer, we 
may suppose, must hold a first-class certificate of com- 
petency, ‘‘ and the other persons shall be holders of at 
least second-class certificates.” ‘Other persons’ here 
obviously covers stokers and firemen. And here we 
have another inconsistency. If the stokers must hold 
certificates although their duties are confined to firing, 
and they have no control over the management of the 
boilers beyond, perhaps, altering a feed-cock now and then 
—probably not even that—why should not the puddlers, 
and heaters, and furnacemen generally in ironworks hold 
certificates? The waste heat of their furnaces makes 
steam. It may be said that this would be absurd; but 
it is certainly not more absurd than enacting that every 
stoker, whether he has anything to do with the manage- 
ment of a boiler or not, must hold a certificate. If the 
13th Clause does not mean that he must, then its words 
are used in some obscure and esoteric sense which is, 
indeed, not unusual in Acts of Parliament. Another 
example of loose draughting is to be found at the end of 
the 4th Clause: ‘‘ Horse-power means nominal, and shall 
not include indicated or other trade terms other than the 
words nominal horse-power.” This reads more like a 
joke than a portion of a clause in an Act of Parliament. 
Fancy any competent engineer using such words ? 
‘* Nominal horse-power ” is a trade term—or, rather, was, 
because it has very properly become obsolete—and indi- 
cated horse poweris not a trade term, but a scientific phrase. 
We defy the Board of Trade or anyone else to define 
what is and what is not an engine of five nominal horse- 
power, seeing that no generally recognised rule exists for 
making the requisite calculations. Let us suppose, how- 
ever, that we apply the old Royal Agricultural Society’s 
rule, viz., 10 circular inches of piston area and 50\b. 
pressure represent a nominal horse-power. Now, apply 
this to a high speed engine, with, let us say, a Tin. 
cylinder, 12in. stroke, such as is used for driving 
dynamos. This engine, by the rule stated, is 4:9 
nominal horse power. But such an engine, with an 
effective pressure of 50lb. per square inch, running ‘at 
250 revolutions per minute, would exert not 5-horse 
power but over 29-horse power. How would this engine 
be rated under the Act ? 

Even if it could be shown that it was desirable that cer- 
tificates should be granted, it is questionable if the Board of 
Trade should be selected to grant them. The relations of 
that body with shipowners and railway companies are 
anything rather than satisfactory. It is an open 
secret that much friction has been set up at various 
times between the Board and the mercantile community, 
and it is to the last degree inexpedient to extend the 
sphere of action of the Board. But, as we have said, not 
the shadow of a case has been made out for the Bill. It 
has not been shown that any evil consequences are the 
result of existing methods. It cannot be proved that the 
proposed examination would get men better than those 
now in use; for it is assumed that any one of all the 


thousands of men now employed who has driven an 
engine or fired a boiler for twelve months can have a 
certificate on payment of a small fee, so that these men 
must be good enough. Taken for all and all, we hold that 
the real object of the Bill is to get the Board of Trade to 
strengthen the hands of the winding engineers as against 
the mineowners, the sting of the Bill lying in Clauses 17, 
18, and 19, which might very easily be made extremely 
vexatious in their operation. Our readers will do well to 
use every effort to prevent the Bill becoming law. It is 
so small, and so apparently insignificant, and of so little 
interest to the great body of members of Parliament, that 
it may easily be smuggled through the House unless it is 
carefully watched. 


CONTEMPORARY ECONOMY OF THE STEAM ENGINE, 


A rarer by Professor Thurston on ‘ The Method of 
Initial Condensation and Heat Waste in Steam Engine 
Cylinders,’ was read before the Institution of Naval 
Architects last week. In many respects it is identical 
with one to which reference has already been made in 
our columns. The deductions and the line of reasoning 
are the same in both cases. They are worthy of notice, 
but as the lesser, that is, the paper for the Institution of 
Naval Architects, is included in the greater, it will suffice 
to deal with the latter only. 

Reviewing the last published volume of the Transac- 
tions of the American Society of Mechanical Engineers, 
a fortnight since, we mentioned, and only mentioned, a 
very long paper by Professor Thurston, which bears the 
singular title we have reproduced above. This paper is 
a treatise on the performance of a triple expansion 
Corliss pumping engine, built by Messrs. E. P. Allis and 
Co., from the designs of Mr. Reynolds. This is a vertical 
fly-wheel engine, raising 18,000,000 gallons per day of 
twenty-four hours, and guaranteed to give a duty of 
125,000,000 per 100 lb. of anthracite. Professor 
Thurston gives a complete description of this engine, 
which has been at work since 1891. Mr. Leavitt, as 
already reported in our columns, reported in December, 
1892, that it was using but 12°17 lb. of steam per indicated 
horse-power per hour. Professor Thurston obtained 
permission to make for himself a duty test of this engine, 
the work to be carried out by the Sibley College staff. 
An elaborate description of the method of testing is 
given, and the general result of the test was even more 
satisfactory than was anticipated. Without going into 
details, it will suffice to say that the engine used but 11°8 lb. 
of steam per horse perhour. The cylinders are 28in. +- 
48in. + 74in. x 48in. The revolutions are twenty per 
minute. The cylinders are jacketed all over; the valves 
are in the cylinder covers. The high and intermediate- 
pressure cylinder jackets are supplied with steam at full 
boiler pressure, 125 lb. The low-pressure jacket is fitted 
with a reducing valve, and the pressure in it is 341b. So 
far as we can see no precautions were neglected to make 
the trials of which there were two, each of twenty-four 
hours’ duration, accurate, and no doubt the results were 
as stated. The principal interest of the paper turns, 
however, on statements and arguments to be found in 
the discussion. There are points in the performance of 
the engine which, indeed, could scarcely fail to excite 
comment. 

One of the first statements to attract attention is that 
concerning the jacket water. It was fair to assume that 
in an engine so economical the percentage of steam con- 
densed in the jackets would be very high, but, on the 
contrary, it was very low, amounting to not more than 
925 per cent. Professor Denton directed attention to 
the question, and compared the Milwaukee with a high- 
expansion Sulzer mill engine using 1271b. of water per 
horse per hour with 150 1b. pressure, 24 expansions, and 
66 revolutions per minute. ‘It is seen,” says Professor 
Denton, ‘‘ that the remarkable elements in the distribu- 
tion of steam in the Milwaukee engine are, first, that its 
cylinder condensation during admission to the high- 
pressure cylinder is almost as little at 20 revolutions as 
had been accomplished by any other Corliss engine at 
upwards of 60 revolutions. Secondly, that the jacket 
consumption is 7°5 per cent. less in the Milwaukee than 
in the Sulzer. The latter difference represents fully the 
difference between the feed-water consumption of the 
two engines. The important question is, therefore, 
why was the jacket consumption of the Milwaukee 
engine so much less than that of the Sulzer engine.” 
This question Professor Denton left unanswered. 
But, in his reply on the whole discussion, Pro- 
fessor Thurston supplied some information concerning 
sixty jacketed engines, in which the percentage of steam 
liquefied in the jackets of single-cylinder engines averages 
5 percent. In compound engines the percentage is about 
double as much ; and he givesa number of other examples 
in which the percentage was between 5 and 16 per cent., 
all the engines in question being of a highly economical 
type. But Professor Thurston’s only contribution to the 
solution of the difficulty why the jacket water should be 
greater in one case than another is summed up in the 
following words :—‘“ I have known a superficial coating of 
grease, too thin to be measurable, to intercept the 10 per 
cent. of the flow of heat across the surface of the metal. 
I imagine that the condition of the surface of the cylinder 
wall under the jacket, external and internal, may often 
determine either a high efficiency or total inefficiency of 
the jacket.” We have before now directed attention to 
this theory, but unfortunately the results of investigation 
appear to be negative. We are unable, for example, to 
say that it makes any difference whether the inner face 
of the cylinder covers and those of the piston are polished 
and bright or black and rough, the result of the few 
experiments made so far being purely negative. Themost 
noteworthy feature of the whole matter is that, as infor- 
mation accumulates, the part played by the jacket 
becomes more and more obscure, the performance of 
the engines varying in the most inconsistent fashion. 
In some cases the jacket seems to be essential to 
economy. In others it appears to be entirely useless. 





Whether the long-expected, long-promised report of the 











jacket committee of the Institution of Mechanical 
Engineers will clear up mysteries and reconcile discordsg 
or not remains to be seen. If, however, it should be 
shown that in ninety-nine cases out of a hundred the 
jacket does much good, while in the hundredth case it 
was of no utility, that fact would only increase instead of 
diminishing our pesplonity. It is a most astound. 
ing fact that having the steam engine with us as we have ; 
had for a century, we are unable at this moment to say 
with any certainty why certain modifications in form 
and arrangement are, or are not, conducive to economy. 
Apparently extremely small variations in design will 
indeed produce far-reaching results in a way quite inex. 
plicable. We may take, for example, clearance. Why is 
it that, as often happens, reducing clearance from 5 per 
to 2} per cent. will enormously improve an engine in 3 
economy? Why should it reduce cylinder condensation a 
by 10 or 12 per cent? Professor Thurston’s paper is FE) 
remarkable for the fact that those who discussed it, all 
men of experience with engines of the highest type, 
tacitly or actively admitted that there was a great deal in 
the performance of the steam engine which was inexplic. 
able in the present state of our knowledge. 

Professor Thurston, as a matter of course, gave a com. 
bined diagram, and we see with pleasure that Mr. F. H. 
Ball condemned the combined diagram in no sparing 
way. The diagrams were all arranged in the perfectly 
orthodox way, due allowance being made for the clear- 
ance in each cylinder. Mr. Ball took the case of a 
triple-expansion engine, in which the high-pressure 
cylinder clearance was over 2 per cent., that of the inter- 
mediate pressure 20 per cent., and that of the low 5 per 
cent., and he sketched the ridiculous result of the orthodox 
combination of the diagrams on the blackboard. It was 
urged that he presupposed an exaggerated case; but he 
argued very properly that exaggeration was justifiable to 
illustrate his contention. But he did not stop there. 
He took a set of diagrams from a compound engine 
exhausting into the atmosphere. These were not from 
an actual engine, but they were in no way unpractical. 
He then combined them in three ways—the orthodox 
method; Professor Denton’s method, and one of his own, 
in which the compression curves are used to locate the 
diagrams, and he then showed that the diagram efficiency ae 
of the engine calculated by the orthodox method was 74 at 
per cent., by Professor Denton’s method 84 per cent., and 
by the compression curve method 97 per cent. The 
truth is that it is not necessary to combine the diagrams 
at all in order to get the relation between the space they 
occupy and the area of a theoretical expansion curve, 
and the fact was dwelt on by Mr. Ball and admitted by 
Professor Denton. This is, indeed, just one of those cases 
in which the graphic method is in fault. It is very easy 
to calculate with a set of steam tables the saturation 
curve for any given weight of steam, but when we have 
drawn the corresponding diagram, and reduced the actual 
diagrams to the same scale, it becomes a puzzle to decide 
how they are to be placed within the theoretical diagram. 
The puzzle originates in the circumstance that the real 
diagrams represent something quite different from that 
represented by the theoretical diagrams, especially in the 
matter of clearance, and the results of all attempts to 
combine the indicator cards can only result in misleading 
the operator. 

The paper is provided with voluminous tables, which 
deal with the performance of the engine in various ways ; 
but the great array of figures and curves adds really 
nothing whatever to our knowledge. The one question 
of importance, alike to steam users and engine builders, 
is, why is one engine more economical than another ? 
So far as can be seen, the answer depends in some way 
on the initial condensation in the cylinder, and the sub- 
sequent re-evaporation. But the phenomena of conden- 
sation, notwithstanding the labours of Donkin, Hirn, and 
others, is shrouded in mystery. As Mr. Rockwood, in 
criticising Professor Thurston’s paper, said, ‘‘ There is 
no good reason apparent “ priori why this engine should 
have been expected by its designers to exceed in economy 
by at least 10 per cent., as it does, all other engines of its 
own type under similar working conditions.” This, Pro- 
fessor Thurston says, is not the fact, several engines built 
by the same firm being nearly as efficient. But Mr. 
Rockwood made one point which is worth notice. He 
shows that from Professor Thurston’s figures there must 
have been 99 per cent. of all the steam admitted to the 
high-pressure cylinder present at the moment of release. 
Professor Thurston does not dispute this astounding 
deduction, yet, so far as can be seen, there is no escape 
from the conclusion that this engine either worked without 
initial cylinder condensation, or that more water was 
pumped into the boiler than was accounted for. Yet this 
last seems to be quite out of the question. Possibly some- 
thing may yet be said to throw light on a point so 
interesting. 
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WHAT A GREAT FROST CAN DO. 


AN inquiry into the damage and loss caused through- 
out the country by the great frost, from which the country 
is just emerging, would be worth making if done accu- 
rately and systematically. It may be that few cities 
and towns have suffered so severely as Sheffield, but if 
people in other places have been affected in any propor- 
tion akin to those in the cutlery capital, the loss caused 
by the great frost might be found to be almost as severe 
as that occasioned by the great strike. In the latter 
case the actual evil done in lost work, depreciated 
capital, and general paralysis of commerce in all indus- 
tries dependent upon steam, was estimated to reach 
many millions of money. Even yet the effect 
is being felt all over the country, for much of the trade, 
colonial and foreign, which would, under peaceful circum- 
stances, have come to this country, was taken by our 
foreign competitors, and it is doubtful if it will ever 
return. This did not apply to coal only, but to castings, 
railway material, engineering material, and all the run of 
goods, both heavy and light, produced by labour in which 
the motive power is obtained from coal. Similarly as 
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to the great frost, the experiences of Sheffield may 
be taken as typical—in part, at least—of other 
towns. At the opening of the year orders were 
coming in very freely, and travellers were sendin, 
home satisfactory orders. When frost gripped the lan 
business practically came to a standstill. Many 
travellers were recalled, and others who continued their 
journeys were unable to clear theirexpenses. Then in all 
the trades dependent upon the weather, particularly 
builders, stonemasons, and carpenters, work was com- 
pletely stopped. In the country, perhaps, the frost was 
not an unmixed evil, for when it passed the fields were 
found to have been beneficially affected, and in excellent 
order for the harrow. But even there all outdoor labour 
was suspended, and much suffering ensued in the remote 
hamlets as in the congested centres of population. In 
Sheffield alone at least 170,000 people were without 
water from periods extending from eight to ten weeks, 
and thousands are still in the same predicament. The 
normal consumption of water for the population, 
estimated at 334,000, is 7,500,000 gallons per day. 
At one time the Water Department of the Sheffield 
Corporation had 5000 cases of burst pipes reported 
to them, in addition to the bursting of their own 
mains in several parts. The waste was so great that the 
consumption rose to 16,000,000 gallons per day—and one 
day it actually reached 17,000,000 gallons—being a sheer 
waste of 9} million gallons per day. Even now, after 
putting on the work all available men, the Department 
have only been able to reduce the waste to 6,000,000 
gallons a day. Since February 11th thousands of house- 
holders have been supplied by watercarts and standpipes, 
which gave service at stated times. The expense caused 
to the Department has been so heavy that the Corpora- 
tion will be called upon to take an unexpected step. After 
the great Sheffield flood of 1864 the water company, whose 
undertaking the Corporation acquired, obtained Parlia- 
mentary sanction for an increase of rates by 25 per cent. 
until December 31st, 1897, when the rate was to be re- 
duced by 124 per cent. It was the intention of the water 
committee of the Corporation to have anticipated the 
remission of that half of the 25 per cent. by a year, but 
this extraordinary visitation of frost and its disastrous 
issues have put that out of the question. Thus the com- 
munity will have the practical fine of 124 per cent. imposed 
upon them for a year by the frost; and, in addition to that, 
many thousands of the householders have been paying at 
the rate of 6s. to 8s. per week since February 11th for the 
conveyance of water from the standpipes and carts to 
their dwellings. One trade has benefited greatly by the 
evil, that is plumbing. Miles of pipes have been burst in 
all directions, and whatever business may be slack during 
the present year, plumbers and lead pipe makers are 
certain to be busy. The gas companies appear to have 
suffered much less, but in Sheffield alone, at one time, 
5000 dwellings were without light, and scores of streets 
had only a few lights flickering here and there. 





» 
ENGLISH COAL AND FOREIGN SHIPMENTS, 


Every month this year there has been a considerable fall 
in the quantity of the coals shipped from the north-eastern 
ports. In January, the total quantity sent from these ports 
was less by 323,000 tons than the quantity sent in the corre- 
sponding month of the previous year. In February the 
decrease was 263,000 tons ; and for the past month there was 
the smaller reduction of 45,000 tons. Thus, in the past 
quarter the shipments, home and foreign, fell off by 630,000 
tons. The decrease showed itself especially at the Tyne 
ports and at Blyth, but it was also observable at most of the 
other places from which there are shipments from the north- 
eastern coalfield. It must be remembered that last year the 
shipments were exceptionally heavy, but though allowance 
may be made for this, and for the effect of the prolonged 
winter this year, yet this can scarcely account for the 
whole of the declension; and as in some of these months 
there was an increase in the total quantity of coals sent from 
the United Kingdom, it would seem that some part of the 
trade of the North-Eastern ports last year has been diverted 
to ports that ship the produce of other coalfields. It is too 
soon to come to a decision on the question to any definite degree, 
for the effect of the closing of the ports of Northern Europe 
is more felt at the ports of Durham and Northumberland than 
it is at the Welsh coal-shipping ports, for instance. But, all 
the same, the remarkable fluctuation in that part of the coal 
trade of the northern counties which finds its outlet through 
the ports of these counties is to an extent that should be 
sufficient to arouse inquiries as to the cause, and especially 
how far that coal may be suffering in the international com- 
petition it now has to meet in some of the continental 
countries with German coal. The largest part of the loss we 
have referred to is in the exports of coal. These exports 
have fallen by 490,000 tons, so that it will be seen that the 
fall in the shipments coastwise is a very limited one in com- 
parison. The figures suggest the inquiry, how far our North- 
Eastern coal trade is handicapped by a higher cost of pro- 
duction than that of the competing German coal. 


ENGLISH AND AMERICAN STEEL TUBES. 


Never have English cycle engineers had so much difficulty 
in securing supplies of steel tubing. Old-established firms 
who have for many years had large contracts with English 
steel tube making firms have been sadly inconvenienced, and 
woe betide the Tr cycle maker who has not bargained for 
sufficient supplies at the commencement of the season, and 
has now to enter the market to complete his requirements, 
for he finds prices rising steadily against him. The explana- 
tion is that the Americans entered the English market 
exceptionally early, and placed large orders. The tube 
makers have found that these extra orders and their usual 
English orders have almost blocked their works. Discounts 
off list prices have averaged the last few weeks 724 per cent., 
but the tube firms will no longer look at such a figure, and cases 
are occurring where orders for a thousand sets of tubing will 
only to-day he accepted at 62} per cent., which it will be seen 
means & 10 per cent. advance in tube prices. Whatever may 
be the case with the other departments of the American 
steel tube trade, it would certainly seem that as regards weld- 
less steel tubing the Americans are finding it increasingly 
better and cheaper to come overto England, This particular 
industry is in its infancy in America compared to its age in 
England, The Americans at the present time are about in 





the same position as the English were some seven years ago, 
when the tube firms would not take off a fraction more than 
374 per cent. discount. The English makers are in some 
cases paying £12 per ton for best Swedish steel. Several 
American orders are in hand already for 1896, and indications 
point to still higher weldless steel tube prices in that year. 








LITERATURE. 


The Cyanide Process for the Extraction of Gold and its 
Practical Application on the Witwatersrand Gold Fields 
in South Africa. By M. E1ssrer. London: Crosby 
Lockwood and Son, 1895. 

Tue author, who is a well-known producer of books on 

metallurgy,in which the information is mostly remarkable 

for its antiquity, has in the present volume departed from 
this custom—the subject, however, has no antique 
literature—and gives a good account of the cyanide pro- 
cess as conducted in South Africa, where, we are in- 
formed, it was responsible for 330,510 ounces of gold in 

1893, and for 58,000 out of a total of 174,977 ounces in 

August last year. 

The first chapter, entitled the ‘‘ Erection of a Cyanide 
Plant,” contains information about the question of slimes, 
about the construction of the plant required, and about 
various devices suggested for dealing with the vast amount 
of mixed material encountered in the Transvaal. It is 
a pity there is substantially no mention of the kind of wood 
employed and interesting to see the old raff wheel 
recommended as the best way of elevating tailings; but 
strange to find that the wooden bottoms of vats are put 
together with white lead, when the purpose for which 
they are intended is considered. The second chapter, 
‘‘ Extraction by Cyanide,”’ gives an account of the pro- 
cess and the various conditions influencing its working; 
but does not set forth in what way many of these condi- 
tions influence the working of the process. Chapter III. 
deals with apparent thoroughness with the Siemens- 
Halske electrolytic process of precipitation, the great 
advantage of which appears to rest in its capacity for 
dealing with extremely dilute solutions of gold, which 
would render possible the extraction of a vast amount of 
material now practically inaccessible. On page 43 we are 
told about things that cannot be used as anodes, but not 
about any thatcan be soemployed. Chapter IV. gives in- 
teresting and useful “ particulars of operations at various 
works.” We find references to spitzlutten and spitzkarten, 
without any reference to the size employed. The fifth 
and final chapter, treats of the ‘‘ Chemistry of the 
Cyanide Process,” and includes most of the usual infor- 
mation on this subject ; but a strange substance K, H, O 
—presumably a printer’s error—is introduced into the 
equations on pages 79 and 80. Aqua regia, chlorine, and 
potassium cyanide are alone given as the solvents for 
gold, and the efficacy of the latter for this purpose is 
stated to have been known in the middle ages ; points 
to which some metallurgists will take exception. The 
importance of the cyanide process is sufficient to justify 
the appearance of the present volume, which furnishes 
useful and interesting information on the subject, and 
should prove of use to a great number of the people 
interested in the extraction of gold. We cannot, how- 
ever, regard it as ‘sufficiently full and complete for 
practical purposes.” 


A Treatise on Bessel Functions and their application to 
Physics. By ANDREW Gray, M.A., and G. B. MatHews, 
M.A., Professors in the University College of North Wales. 
London: Macmillan and Co. 1895. Price 14s. net. 

Tue authors of this treatise have, like Professor W. E. 
Byerley in his recent treatise on Fourier’s Series, &c., 
adopted the excellent plan of starting at the outset with 
the discussion of some definite physical problems, such as 
the oscillations of a vertical chain, the conduction of 
heat in a solid cylinder, ¢.g., a poker, and Kepler’s 
problem in astronomy, thereby introducing the reader 
to the use and necessity of the functions, named 
after the astronomer Bessel, who was the first to discuss 
their analytical properties. The next eight chapters of 
this treatise are occupied with the purely mathematical 
treatment of the analytical discussion of the proper- 
ties of the Bessel functions. In the preface the authors 
make their excuse to those readers who require, in a con- 
venient form only so much of the theory as is required 
for the practical applications, and to whom these chapters 
will appear to contain a needless amount of tedious 
analysis, by pleading that the Bessel functions have 
some interest of their own on purely mathematical 
grounds, and that they afford excellent illustrations of 
the recent theory of a complex variable, which appeal to 
the interests of the mathematical student. 

The physical applications are resumed in Chapter X., 
with a discussion of the vibration of membranes, of 
hydrodynamics and wave motion, the subject of Lord 
Rayleigh’s recent course of lectures at the Royal Insti- 
tution; also with problems on the steady flow of elec- 
trical currents and of heat, where it is found that the same 
analysis will serve for the two phenomena; with electro- 
magnetic waves, and with the diffraction of light. 

It will be seen that the interests of the electrical, rather 
than of the mechanical or civil engineer, will be aroused 
by this treatise; although some problems in the last 
chapter on the torsional vibrations of a cylinder, and of 
the stability of a vertical shaft or mast, may have future 
practical applications. 

The authors have made a valuable collection of 
numerical tables of the Bessel functions, drawn from 
various sources acknowledged in the preface; this adds 
greatly to the practical value of the treatise, which is in 
all respects a valuable and welcome addition to the 
mathematico-physical literature of our language. 
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Principles and Practice of Harbour Construction. By William 
Shield, F.R S,E. With Illustrations, Price 15s. net, London: 
Longmans, Green, and Co. 1895, 

A History of the Great Western Railway, being the Story of the 





Broad Gauge. By G. A. Sekon. Illustrated. Price 7s. 6d. 
London: Digby, Long, and Co. 1895. 

The Journal of the Royal Agricultural Society of England, Third 
series, vol. vi., part I. No, 21-30, March, 1895. To be continued 
quarterly, Price 33, 6d, London: John Murray. 

Mitchell’s Registered Maps of Australasia and South Africa. 
London: C, Mitchell and Go. ‘These are clear and well executed 
maps, with a good deal of commercial information printed in the 
margins. They will prove very useful for office purposes, 

Willing’s British and Trish Press Guide and Advertisers’ Directory 
and Handbook, 1895. ( Twenty-second year.) A Conciseand Compre- 
hensive Index to the Press of the United Kingdom, containing all the 
Daily, Weekly, and other Newspapers, Magazines, Reviews, and 
Periodicals, dc. dc. Price ls. London: James Willing.—This is 
an excellent and compendions little directory. For its size, it 
contains a vast amount of information—so far as we have 
it—accurately and carefully compiled. We have found one sli 
only. There is no paper called the Glasgow HEngineer—p, 177. 
However, on turning to another place, we find the mistake corrected. 

The Newspaper Press Directory and Advertisers’ Guide. Contain- 
ing full Particulars of every Newspaper, Magazine, Review, and 
Periodical published in the United Kingdom and tn the British 
Isles. The Newspaper Map of the United Kingdom. The 
Continental, American, Indian, and Colonial Papers, and a 
Directory of the Class Papers and Periodicals, Jubilee 
issue. 1895. London: C. Mitchell and Co.—This is a larger 
book than the preceding. It contains, in addition to the 
British, foreign, and colonial press directories, short histories 
of the colonial and Indian press, with portraits of many of the 

roprietors and editors, There is also a useful map of the British 
sles, The book is very carefully and accurately compiled. We 
have found no slips, It is an admirable directory. 








PARLIAMENTARY NOTES. 


The explosion at Fenchurch-street Station.—On Tuesday the 
Home Secretary again referred to this matter. He said “I 
have already answered a question on this subject and have 
received & — from an expert upon the matter. I intend 
to invite further expertinquiry. It is reported to me as most 
provable that the explosion was not due to an imperfectly 
welded cylinder, but was caused by the ignition of an explo- 
sive mixture which no cylinder would stand, however perfectly 
it had been tested. I will, however, request those who are 
to be consulted upon this question to inquire how far the 
Government test would be a safeguard.” 

H.M.S. Sharpshooter and the Belleville boiler.—On the 
same day Mr. Robertson, on behalf of the Admiralty, stated 
that the amount of coal consumed by the Sharpshooter 
during her 30 hours’ trial was 74 tons. The average indicated 
horse-power during the trial was 2326. Superior results had 
since been obtained with further experience. 

Nicaragua Canal.—On Tuesday, Sir E. Harland asked the 
Under Secretary of State for Foreign Affairs whether he was 
aware that the United States Government had now appointed 
a Commission to examine into the question of the construc- 
tion of a canal from the Atlantic to the Pacific Oceans, 
through the State of Nicaragua, and to cause the surveys and 
locations of the proposed route of the canal to be revised ; 
whether her Majesty’s Government would appoint a Com- 
mission to co-operate with the United States Commission, so 
that the investigations might be conducted conjointly; and 
whether her Majesty’s Government would take all steps in 
their power to safeguard the interests of this country in the 
matter of the construction of the canal in question. Sir E. 
Grey replied that the answer to the first paragraph was in the 
affirmative. The Board of Inquiry would consist of three 
engineers, who were to make their report on or before 
November 4th next. Her Majesty’s Government could not 
consider the question of sending anyone to take part in an 
inquiry by an American Commission unless their co-operation 
were desired by the United States Government, They were, 
however, fully sensible of the great importance of this question 
to the shipping interest generally, and in the event of the 
construction of the canal being proceeded with would take 
steps to secure for British vessels and commerce as favourable 
treatment as is given to those of any other nation. Sir E. 
Harland asked whether the hon. baronet was aware that the 
President of the United States was so impressed by the im- 
portance of this undertaking that he was despatching the 
Commission in a special warship. Notice of that question 
was asked. 








CATALOGUES, 

G. Strauss, London. [Illustrated and Descriptive Catalogue of 
Electric Bells, Telephones, and Accessories, with supplement,— 
These lists include a very large variety of the above-named 
articles. 

West’s Gas Improvement Co., Ld. Illustrated and Descriptive 
Catalogue of Labour-saving Machinery applicable to gas works, 
—A handsome catalogue of awkward shape, but with the name 
on the back, It comprises complete descriptions and good illus- 
trations of manual, compressed air, and rope-driven charging 
and drawing machines, coal and coke breakers, coal storing 
machinery, air compressors, and motors, 

The Electrical Power Storage €o., Ld., London, E.C, Ilustrated 
price list of E.P.S. Accumulators, 

Henri Charles Lavanzelle, Paris and Limoges. Mars, 1895, 
Catalogue Général de la Librairie Militaire Henri Charles Lavanzelle, 

The Haskin Wood Vulcanising Co., Ld., London. Descriptive 
Pamphlet of the Process and Prospectus of the Company. 

Geo. Falkner and Sons, Manchester. Pamphlet containing 
Examples of Process Illustrations and Wood Engraving, with hints 
as to their application. 








INSTITUTION OF MECHANICAL ENGINEERS.—The general meeting 
of the Institution of Mechanical Engineers, announced for Wed- 
nesday evening, 24th, and Friday evening, 26th April, at half- 
past seven p.m., will be held in the Lecture Theatre of the Royal 
United Service Institution, Whitehall, by permission of the Council 
of the Royal United Service Institution. This alteration from the 
announcement previously made is in consequence of its having 
been found n by the Council of the Institution of Civil 
Engineers that the dismantling of their Lecture Theatre in Great 
George-street should be commenced forthwith, in connection with 
the rebuilding of their premises, 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: H, C. Stans- 
more to the Glatton, and W. T. Coope to the Melpomene. Staff 
———: J. E. Hirst, to the Illustrious; C, Underhill, to the 
Volage ; G. Elbrow, to the Emerald ; J. Jones, to the Jupiter ; 
J. W. Allen, to the Vivid; and M. W. Ellis, to the Pique. 
Engineers: W. H. Meadus, to the Ardent ; W. K. Williamson, to 
the Boxer; F. R. Stuttaford, to the Victory; R. 8. Jennings, to 
the Benbow; A. E. Travers, to the Blenheim ; C. W. J. Bearblock, 
to the Pique ; H. T. Garwood, to the Teazer; and G, T, Kerswell, to 
the Endymion. Assistant engineers: P. W. P. Bluett, to the 
Pembroke; F. E, Lamb and D, E, Dake—temporary—to the 
Pique, 
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STEAM LAUNCHES AT THE ROYAL AQUARIUM. 


TWENTY years ago there was hardly a firm of boat builders 
who considered it n to have engines designed speci- 
ally adapted to steam launches. They either used engines 





handier than a single and double purchase crab, and less 
likely to be damaged. 
Launches with petroleum motors are also shown by the 


| Daimler Motor Syndicate, of Leadenhall-street, who exhibit 


which were a miniature copy of those of a large steamboat, | 


or they put an ordinary 2, 4, or 8-H.P. stationary engine 


and boiler on board ; with just the modifications necessary to | 


connect it with the screw or paddle-wheel shaft. Now the 
firms who make a speciality of this class of construction are 
increasing annually, and the designs of the engines and 
—— are studied as carefully as they would be for large 
vessels. 
Aquarium form part of the Fisheries Exhibition, which will 
remain open till the 20th instant. Many of them were also 
shown in the Yachting Exhibition which preceded it. There 
is besides these a good collection of rowing boats, canoes, &c., 


several boats fitted with their patent motor, of which a full 
description was published in THz ENGINEER on April 14th, 
1893. The exhibitors say that there is no smell, that no 
skilled engineer is required, and that they have sufficient 
steam pressure to start running three minutes after they 
light the fire. A 1-horse power motor will drive one of the 


| boats they exhibit, which is 23ft. long, 4ft. 1lin. beam, and 


| 2ft. 24in. deep, at the speed of six or seven miles an hour, 


The launches which are on view at the Royal | 


with a consumption of fuel costing 1d. per hour. Besides 


| launches they show patent propellers with reversible blades. 


as well as of various appliances connected with boating. | 


Most of the launches shown use petroleum as fuel. One of 
them, a mahogany boat, 22ft. long, is exhibited by the 
Liquid Fuel Engineering Company, of East Cowes. The 
illustration below shows the general arrangement of the 
boiler, which consists of copper tubes connected at the 
bottom just below the lamp, and 

which all enter the steam drum 


One of these was fitted last year to the Porthegan lifeboat in 
Pembrokeshire, and is reported to be giving great satisfaction. 

The British Aluminium Company has an attractive 
exhibit consisting of an aluminium naphtha launch. This 
boat, which was built by Messrs. Escher, Weiss, and Co., of 
Zurich, was running regularly last summer between Windsor 
and Maidenhead. It is constructed of aluminium plates 
din. thick, and weighs, when fully loaded, 850 lb. It is fitted 
with a 2-horse power naphtha engine, and is 17ft. 9in. long, 





near the top. These tubes are of 
seamless drawn copper, bent in a 
double curve to allow for expan- 
sion, and are fixed by means of a 
detachable joint, so as to enable 











any tube to be taken off by means 





of a spanner only for inspection or 
cleaning, without any necessity 
for packing or expanding the ends. 
The whole boiler is copper or 
brass, no steel or iron being used, 
but the casing is of galvanised iron 
lined with asbestos. This opens 
with a hinge, so that all parts of 
the boiler are easily accessible. 
The generator is a flat hollow plate 
placed just above the lamp. Par- 
titions in this cause the oil to pass 
backwards and forwards a number 
of times, till it goes out in the form 
of gas to the burner. In the centre 
of the burner is a weighted valve, 
by which the admission of gas is 
regulated according to pressure. 
A small lamp, made of asbestos 
wool, saturated with oil or spirit, 
is placed under the generator to 
start it, and oil admitted slowly. 
In five minutes the burner is 
working, and in fifteen minutes 
from everything cold there is a 
pressure of 100lb. A hand air 
pump is connected with the oil 
tank ; and as soon as there is 5 1b. 
or 6 Ib. pressure from this, the oil 
will fiow into the boiler, and the 
feed proceeds automatically. The 
same company exhibit the ‘“ Sim- 
plex” stockless anchor. This is 
in shape just like the ordinary 
Martin’s anchor; made to fold flat 
when not in use. It is, however, 
differently made, and requires no 
fitting. The shank is first cast— 
in annealed steel—and then it is 
put into the mould, and the flukes 
are cast through it; the bearing 
surface being protected by asbestos 
or blacklead, to keep it from stick- 
ing. The smaller sizes are also 
made in gun-metal or phosphor 
bronze. 

Messrs. Simpson, Strickland, 
and Co., of Dartmouth, show a 
yacht’s launch 24ft. long, fitted 
with Kingdon’s patent quadruple- 
expansion surface-condensing ma- 
chinery. These engines, which 
have already been described in THE 
ENGINEER, are beautifully made and very compact. They also 
show & Canadian canoe, 17ft. 6in. long, fitted with a one-horse 
power high-pressure condensing engine. This is probably 
the smallest. engine ever made for a vessel of this size, as, 
together with the boiler, it only occupies a space of 17in. 
square. It is heated with liquid fuel, the burner being of the 
Wells type. The engine is 2in. diameter and 2in. stroke. 
The copper tube which forms the boiler can be easily taken 
out for cleaning. The boiler casing, engine framing, é&c., are 
of aluminium. The oil for the feed is in a small tank under 











THE SIMPLEX STOCKLES8 ANCHOR 


the thwart. It only holds a gallon, but is sufficient for 
fifteen or sixteen hours. The propeller is driven by means of 
@ universal joint, and has the arrangement usual on boats of 
light draught, to enable it to be lifted out of the water. 
Another exhibit by the same firm is Sheppard’s patent 
capstan, which is illustrated below in elevation and section. 
As will be seen by the drawing, the gearing is internal. By 
turning the handles in one direction it is single-acting, 
geared four to one; and by simply working the handles in 
the opposite direction it becomes double-acting, geared twelve 
to one. The barrel of the capstan revolves in the same 
direction for both powers, and the pawls do not require 
altering, unless it is desired to reverse the revolutions of the 
barrel, when they must be turned over. By this means the 


quick speed can be used for taking in slack, and the slow 





speed started directly the strain becomes too great. It is 











BOILER FOR STEAM YACHT WITH LIQUID FUEL BURNERS 


5ft. broad, and 2ft. 3in. deep. The mean draught is 1ft. 4in., 
and the average speed is six milesJan hour. The naphtha 
tank is in the bow, and the boat can be steered from either 
forward or aft. As shown at the Exhibition a table is set 
for dinner in the middle of the boat, and the plates, cups, 
forks, spoons, and cooking utensils are all of aluminium. 
Messrs. Desvignes and Oo., Teddington, also exhibit a very 
handsome little steam launch, which contains several novel 








SHEPPARD'S CAPSTAN 


points. It is fitted with their patent water-tube boiler, weighing 
540 Ib., and consisting of 200 solid copper tubes, arranged in 
four batteries. These tubes are 18 B.W.G. thick, 3in. ex- 
ternal diameter, and 15in. long. The working pressure is 
180 lb. Mr. Desvignes was the designer of the celebrated 
high-speed river launch, the Hibernia, the steamer used by 
the umpire of the Henley Regatta, and capable of ——— 262 
miles per hour. She is 48ft. long, 7ft. 3in. beam, and her 
engines indicate over 130-horse power. The boat exhibited 
is 25ft. long, 5ft. 2in. wide, and 2ft. Gin. deep. The draught 
to the bottom of the propeller is 17in. The engine, which is 
3hin. diameter by 3in. stroke, isa remarkable miniature, with 
extraordinary proportions with respect to the essentials of 
large working surfaces and steam passages. 

Mr. S. S, Saunders, of Goring, shows improved swivel row- 


locks, a rudder which clips on to a bar instead of working on 
pins, and an electric launch 37ft. long by 6ft. wide, and 
travelling nine miles an hour, 

There are several interesting miscellaneous exhibits. The 
Phosphor Bronzs Company shows a full-size lifting 
bulb keel, made in Bull’s metal, with leaden bulb. It 
also has a “ Nautilus” anchor, keel plates, rowlocks, pro- 
ore blades, made in the same metal, as well as engine 
ittings, wire rope, &c., in phosphor bronze. 

Mr. R. G. Lacey, of Earlsfield, exhibits a portable line 
throwing apparatus. This consists of a box with movable 
pins round which a fine manilla cord is wound, an adjustable 
socket, and a firing trough with standard. One man can 
carry the whole apparatus, and fix it on the gunwale or hand- 
rail at any part of the vessel. The range of the rockets is 
from 200 to 250 yards; and Mr. Lacey says they rarely fail to 
convey the line to the boat with which it is desired to make 
connection, at the first time of firing. Another exhibit at 
this stand is a life buoy fitted with a sail and balance weight. 
Directly the buoy reaches the water, the balance weight goes 
down and raises the sail. By this means a line can be sent 
to a drifting boat, and it also enables a stranded ship to 
communicate with the shore. Mr. Lacey also shows a pro- 
peller with ball-and-socket joint working in a chase cut in 
the rudder, and turning with it ; this is especially intended to 
enable a vessel to turn quickly. An improved form of sea 
anchor and oil distributor also forms part of this exhibit. 

The model of the Colorado Gold Mine now being exhibited 
at the Royal Aquarium is not the same as that which was 
shown at the Antwerp Exhibition, and described in Tur 
ENGINEER last year. It is very similar in arrangement, but 
is more carefully made. The entrance to it through a tunnel, 
partly timbered, and partly in rock, closely resembles ths 
“real thing;” and will give a good, though rather too 
favourable impression of a mining adit. 








DESCRIPTION OF AN ALUMINIUM TORPEDO 
BOAT BUILT FOR THE FRENCH GOVERN. 
MENT.* 
By Mr. A. F. Yarrow, 

As it seems not improbable that before very long aluminium and 
its light alloys may be available for those classes of construction in 
which lightness of material offers special advantages, it has been 
considered that a description of the aluminium second-class 
torpedo boat which we built last year for the French Government 
might be interesting to the members of this Institution, and I have 
now the pleasure to lay before you a few particulars, About two 


Fig. 1—Tensile Strength in Tons per square inch 
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the tensile strength and elongation of aluminiun bronze, 


years ago the French Admiralty determined upon introducing 
second-class —_— boats in their navy, to form part of the 
equipment of large men - of - war, and they invited tenders 
for a sample vessel of this description. It is evident that 
lightness of construction is of ount importance ina craft of 
this kind, not only because reduced displacement secures increased 
8 , but also because the boat has to be lifted and lowered by 
the tackle on board the vessel carrying it. Moreover, as these 
boats are placed high up on deck, any reduction of their weight 


Fig. 2—Temperature in Degrees Fahrenheit 
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Diagram illustrating the effect of temperature upon the strength of aluminium 
bronze. 


increases the stability of the ship to which they are attached. The 
conditions laid down by the French authorities as regards speed, 
seagoing qualities, and weight when lifted, were such as to render 
it scarcely possible to build such a craft on the usual plan and of 
the usual materials. We thought, therefore, it was a favourable 
opportunity to test the capabilities of a structure of aluminium, 
and our offer to build a torpedo boat of this metal was ultimately 
accepted. The French authorities gave us an entirely free hand, 








* Institution of Naval Architects, 
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stipulating only that when the vessel was finished it should give 
complete satisfaction, and conform to the conditions laid down, 

As the result of numerous tests, we determined upon using fo | 
the hull aluminium plates of 50 per cent. greater thickness than we | 
should have poner bad steel been used ; and as, approximately, 
aluminium is, bulk for bulk, one-third the weight of steel, it follows 
that the weight of the hull was reduced by one half. I believe 
experience has shown that the scantlings adopted were suitable, 
Plates of pure aluminium seem to be very deficient in strength, | 
and although they may be greatly strengthened by being rolled 
cold and used unannealed, such treatment did not give all we | 
required. Table J, gives the result of four tests of pure aluminium | 
plates. It shows that the ultimate strength ranges between seven | 
and eight tons per square inch, We had, therefore, to seek a light | 
alloy in order to secure sufficient strength, and ultimately deter- 
mined upon aluminium with 6 aor cent. of copper. The strength 
of this pe may be considerably varied during rolling. If ‘soft | 





rolled,” z.e,, annealed after the last rolling, from 11 to 12 tons per 
square inch was obtained, with a large amount of elongation ; if 
‘* hard rolled,” the strength was greatly increased, but the material | 
was found to be brittle. 


We finally adopted the 6 per cent. alloy, | 





Mild Steel broken during 
test—Perpendicular to length 


Wrought Iron—Parallel to 
length 
at fracture 





Aluminium—6 per cent. 
copper—as used in the French 
torpedo boat 





Mild Steel broken during test Cast Aluminium 
—Parallel to length at 


fracture 


Forged Steel—Rough fracture Manganese Bronze- Rough i 


fracture 





Pure Aluminium—Hard rolled Cast Iron 


rolled toa medium extent of hardness, giving from 14 to 16 tons 
per square incb tensile strength, combined with an amount of | 
toughness, enabling the plates to be hammered into shape cold | 
and to be bent to a sharp angle without showing signs of cracking. 
The framework of the hull consisted of angles of the same 
material. The plates and frames were all shaped cold, and we 
found no great difficulty in carrying out the work in a satisfactory 
manner ; in fact, we had not a single plateor angle to condemn, 
The results of tests made upon the plates used are shown in 
tables. I would draw special attention to the high elastic limit as 
peg oye with the ultimate strength. All those portions subject 
to the action of sea or bilge water were riveted with aluminium 
rivets, and:the remaining parts, such as the deck, not subject to the 
action of sea or bilge water, were mostly riveted with soft iron 
rivets, In order to test the strength of riveted joints, and to | 
judge of the water-tightness of the joints, we made the experi- | 
mental aluminium cylinder which is here, Its dimensions are: | 
Extreme length, 12in.; outside diameter, 14Zin, ‘The barrel was 
made of aluminium, having 6 per cent. of copper; thickness, 
No, 12 L.8.G, |The ends were of steel, flanged and riveted. The 
cylindrical portion was in three plates, lapped longitudinally and | 
riveted to eavh other by two rows of aluminium rivets jin. in 
diameter. The cylinder was filled with water, and the pressure | 
pumped up to 100 1b. per square inch. It was perfectly tight at | 
this, We continued pumping up to 200 lb. per square inch, when 








pees, became general, and upon reaching 300 1b, the longitudinal 
seam burst, due to the plate tearing away between the rivet holes, 
As evidence that aluminium can, with proper care, be worked cold, 
I have here a few specimens of articles made from it. 

With reference to corrosion from sea water, we have tried a series 
of experiments, extending over twelve months, and we find, pro- 
vided there is no galvanic action due to other metals being in contact 
with the aluminium, the corrosion may be taken at under 4 per cent. 
per annum for plates about jin. thick, the surface being unpainted. 
At the same time, it must be borne in mind that such a boat as I 
am describing should be painted, and the paint used should be 
carefully selected, avoiding any that contains bodies which would 
have a direct chemical action on the plates. As further evidence 
of the effect of sea water upon aluminium, I would refer to the 
Vendenesse, a sailing se built of aluminium in Paris about 
aw months ago, The report of it as regards corrosion is as 
follows:—“ . . . . Ithas stood bey J well, excepting in a few 
places where —— fittings have been fixed in direct contact with 
the aluminium hull, which has produced a galvanic action. A 


similar action was produced when the boat was moored to a quay 
near another boat, the bottom of which was coppered," both being 


Cast Manganese Bronze 


Miid Stee! cut from a Bar 





Gun-metal Cast Aluminium Bronze 





— forged down from Cast Brass 


in. to lin. diameter 





Aluminium Bronze—Rough Gun-metal—Rough fracture 


fracture 





Cast lron—Rough fracture Cast Aluminium—Rough 


fracture 


fastened to the same post by means of chains, With the above 
— direct contact with salt water had no deteriorating 
effect.” 

The two great enemies to the use of aluminium are heat and 
alkalies. This material anneals at a comparatively low tempera- 
ture, thus losing strength, whilst alkalies act very rapidly upon it. 
Consequently any part likely to be subject to a considerable rise of 
temperature should not be made of aluminium, nor should it be 

for a condenser where soda may be required for cleaning 
purposes. Aluminium at high temperatures oxidises with excep- 
tional rapidity. At low temperatures it does not oxidise so 
rapidly, and the film of oxide on the surface protects the metal 
from further action. 

As regards the machinery cf this little vessel there is nothing 
special to note, excepting that aluminium bronzs and manganese 
bronze were used wherever practicable, No aluminium was em- 
ployed except for the low-pressure piston valve, for which purpose 
it seemed to answer well during the time the boat was in our 
hands. The engines were of the triple-expansion type, and indi- 
cated on trial from 275 to 300-horse power. The boiler was of our 
usual type, with copper tubes. 

Our contract with the French Government was to construct a 
boat 60ft. in length by 9ft. 3in. beam, which with three tons load 
on board should have a speed of 18} knots during a full-speed 
trial of two hours, and which should not exceed 11 tons in weight 





exclusive of the above load, The official trial took place on Sep- 
tember 20th, 1894, the penn agers obtained during two hours 
under the above conditions being 20°558 knots, Tne boat was 
carefully weighed, and found to be 10 tons. From this it will be 
seen that a speed of 1? knots beyond that contracted for was 
obtained, and the weight was one ton below the agreed maximum. 
In comparing this aluminium hull with one constructed of steel 
the approximate saving in weight by adopting the lighter material 
cannot be taken at less than of tons, which it must be admitted 
is a large percentage in a boat weighing, complete with its 
machinery, fh tons. The machinery was found to weigh about 
40 lb. per indicated horse-power, including the water in the boiler 
and condenser. The vibration at all speeds was inappreciable. 
The details of the official trial are shown in the tables. I may 
add, from information quite recently received, the French authori- 
ties are so exceedingly F angery with the boat, that they have in 
contemplation the building of several more, on the same plan, of 
aluminium. 

With a view to render the light alloys of aluminium stronger and 
more suitable for the use of the engineer, there is a large field for 
investigation. Regarding the heavy alloys of aluminium, ‘.¢., those 
where the aluminium forms a small proportion of the alloy, 
copper alloyed with aluminiun stands very high, and is a formid- 
able competitor with other bronzes. The properties of aluminium 
bronze, having different proportions of copper and aluminium, are 
shown by Fig. 1, for which I am indebted to the Aluminium 
Company of Neuhbausen. The figures given are obtained from 
specially cast bars, and therefore show a higher result than can be 
expected from test pieces attached to sand castings; but the 
curve indicates very clearly what I wish to show, viz., that an 
increase of aluminium, up toa certain point, augments the strength 
of the alloy, at the same time diminishing itselongation. I believe 
the tests demanded by many authorities for aluminium brorze 
propellers and other castings might, with advantage, be modified 
so as to admit of an alloy being used having greater strength with 
reduced elongation. 

Owing to the high steam pressures—and consequent high tem- 
peratures—now demanded, it may be of interest to know to what 
extent aluminium bronze loses strength as the temperature rises. 
The curve—Fig. 2—shows the diminution of strength with rise of 
temperature. 

yy sen oo brcnza at the high strains maintains its form excep- 
tionally well, and consequently is specially suitable for some 
purpos2s, I may, however, add that the Manganese Bronze Com- 
pany state they are prepared to ~~ a bronza of considerably 

ater strength than the manganese bronze specimen tested. The 
atter was of metal where aconsiderable elongation was demanded, 
involving a weaker material. The Manganese Bronz3 Company 
state that they can give a material of 33 tons breaking strain with 
15 per cent elongation on 2in. in test pieces cut from the castings. 
Having in view that any increased percentage of elongation results 
in a weaker material, I would submit that 15 per cent. elongation 
in this class of bronzes should be the maximum asked for by 
engineers, more particularly if this material is substituted for cast 
iron, which has practically no elongation; in fact, for many 
parposes I believe 10 per cent. elongation and a stronger material 
would be even better. 

Referring to the tests made of different materials, I have had 
photographs taken from those bars and a few others : these illustrate 
to some extent the structure of the metal. These, enlarged about 
1400 times, will now be shown on the screen, ‘.¢., the image on the 
screen is 1400 diameters of the original. Some of the photos are 
from tbe actual rough fractures and some from surfaces which 
have been polished and then etched. For these very beautiful 
photographs I am indebted to my friend Mr, Haddon. 

I would here point out a difficulty in dealing with tests of 
material. There seems to be no standard diameter, nor standard 
length, for test pieces. Under these circumstances it is very 
difficult to compare results, For example, if a given length of 
test piece is specified irrespective of diameter, the test is of little 
value for elongation, because as the diameter increases the elonga- 
tion increases. Four specimens were prepared from the same mild 
steel bar and turned down to jin., jin., #in., and lin. in diameter, 
all 2in. long, and the elongations, it will be seen, are 24, 36, 42, 
and 47 per cent. respectively. The reduction of area at fracture 
is practically constant, and I would submit that this, in some 
cases, is a more reliable guide as to ductility than elongations, 
unless some common basis for estimating elongation is agreed upon. 
As regards calculating the limit of elasticity, no two authorities 
appear to agree upon the mode in which it should be estimated. 
I wish it to be understood, as regards elastic limit, I do not pro- 
pose to fix a given standard for all materials, but for similar 
materials ibly some uniformity might be arrived at. Cer- 
tainly, as it is now, there seems to be a divergence of practice 
which is very confusing. I would venture to suggest that it 
would be very convenient if a common basis for tests of materials 
were agreed upon, so that results might be more readily compared 
than is possible under existing circumstances. 








SOCIETY OF ENGINEERS. 





Art a meeting of the Society of Sateen held at the Westmin- 
ster Palace Hotel, Westminster, on Monday evening, lst of April, 
1895, Mr. Wm. Geo. Pierce, president, in the chair, a paper was 
read by Mr. D. B. Butler, Assoc. M. Inst. C.E., on ‘ Portland 
Cement: some Points in its Testing, Uses, and Abuses.” 
After stating the usual chemical composition of cement, and 
ving some account of the raw materials from which it is pro- 
uced, the author proceeded to describe the chief methods of 
ascertaining its constructive value, especial stress being laid upon 
the soundness of the material, viz., freedom from destructive 
agencies within itself ; some means of ascertaining this property 
were described, the author specially advocating the moist heat and 
warm water apparatus devised by his late principal, Mr. Henry 
Faija, as giving the most reliable results of any test at present in 
vogue. In forming an opinion as to the strength of a sample, 
steady and progressive increase between the dates of testing were 
insisted upon as of primary importance, The influence of tempe- 
rature upon the setting properties of cement was dealt with, and 
experiments were given, showing the effect of such influence. It 
was also shown that the chemical analysis of a cement, though of 
great corroborative value, should not be relied on by itself in forming 
an opinion of the value of a sample. 

Some of tae uses of cement were briefly touched upon, more 
particularly its value for pier and harbour work ; and the effect 
which sea water has upon unset Portland cement, as proved by 
experiment, was also described, the author’s opinion being that 
salt water more readily attacked slow-setting than quick-setting 
cement. The value of cement for purpose-made materials, paving, 
&c., was dealt with, and instances were given bearing out the 
author’s remarks, 

The chief points in the abuses of cement to which the author 
drew particular attention as frequently causing failure, were: 
Inattention to the setting properties of cement ; the use of dirty 
and unsuitable aggregate ; insufficient maturing of the cement 
before use ; and exposure to extremes of temperature. Instances 
of failure from these causes were described, and the author main- 
tained that if due attention was more frequently given to these 

ticulars, failures in cement work would rarely be heard of. 

In the latter part of his paper the author referred to the question 
of admixtures of Kentish rag and other materials with Portland 
cement, While admitting that samples containing certain propor- 
tions of such admixtures compared favourably with English cement 
when tested in the ordinary way, no conclusive independent evi- 
dence could be adduced as to the beneficial effect of such admix- 
tures, different results having been obtained by different experi- 
menters. Analysis, however, easily detected such admixtures, and 
thereby the user is enabled to discriminate, 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions of our 
(We lenis.) 


STEAMSHIP RESISTANCE, 


Sin,—lt is generally assumed and taught that the resistance of 
a steamship varies as the square of the velocity, and as, most 
unfortunately, this rule was used by Professor Rankine, it is almost 
heresy to question it, Having been favoured by Messrs. Yarrow 
and Co. with a copy of the progressive speed trial curves of their 
torpedo boat destroyers Hornet and Havock from 11 knots oP to 
28 knots, I have tound on examining it carefully that it is totally at 
variance with this theory. 

Toe horse-power at the different speeds from 11 to 28 knots are : 

11 12 18 4 =U 16 17 18 19 20 21 22 








163 825 500 675 865 1065 1270 1485 1700 1930 2155 2890 
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2632 2875 8125 3305 3660 3985 
And these worked out give the following exceedingly curious 
results :— 
From 11 to 12 knots P varies as Vo"! 
From 12 to 13 knots P varies as plac 
From 18 to 14 knots P varies as V4 
From 14 to 15 knots P varies as V3"5 
From 15 to 16 knots P varies as V* ~” 
From 16 to 17 knots P varies as 7 
From 17 to 18 knots P varies as ting 
From 18 to 19 knots P varies as eh 
From 19 to 2) knots P varies as V"" 
From 20 to 21 knots P varies as V~ ~ 
From 1 to 22 knots P varics as V" 
From 22 to 23 knots P varies as V" 
From 23 to 24 knots P varies as V" 
From 24 t> 25 knots P varies as V~ 
From 25 to 26 knots P varies as \~ 
From 26 to 27 knots P varies as V! ‘ 
From 27 to 23 knots P varies as V)" 
Os the power of V continually and steadily decreases from the 
eighth power down to the square, In other words, at speeds of 
from about 23 kaots to 28 knots the resistance of the torpedo boat 
destroyer varies as the velocity only. There is no theory in this— 
itis a fact. The only assumption I have made is that Messrs. 
Yarrow and Co,’s curve is approxinately correct. Unfortunately 
the curve ag! goes up to 28 knots, so that all beyond this is con- 
jecture. It does not appear probable that the horse-power would 
increase at a lower rate than V* for speeds above 28 knots, but 
assuming that it continues at this rate, the Havock could be pro- 
pelled at 40 knots with an expenditure of about 8000-horse 
power. The horse-power at 11 knots and that at 28 knots are in 
the ratio of V*4; if the resistance could be reduced so that the 
power would only vary as V*’ between these limits the Havock 
could be propelled at 40 knots with 4000-horse power. 

This may be considered a wild dream, but I think it quitea 
possibility, and it will be arrived at when the shipbuilders have 
learnt how to reduce the stern resistance of their ships to a 
minimum, if it cannot be reduced to zero, 

Why, in the face of the foregoing facts, is it still taught that 
the resistance varies as the square of the velocity, and ergo the 
power varies as the cube’ Even the professors who teach it must 
surely know that it is not true. Why do they shut their eyes to 
to the facts ? R. DE VILLAMIL. 

St. Helena, March 18th. 

[Mr. Mansel in numerous letters to THE ENGINEER has shown 
conclusively long since that resistance does not vary as the square 


of the speed.—Ep. E. | 


THE STEAM ENGINES BILL. 


Sir,—I am rather surprised that no one seems to be taking the 
least notice of this utterly unnecessary and mischievous Bill, the 
more so as although more insidious it is every bit as unnecessary 
and objectionable as the Bill which was crushed, wher in the hands 
of General Goldsworthy and Co., by the opposition of engineers 
themselves in 1886, 

The first point that strikes me is that in the draft you publish 
the Bill does practically do no more than proclaim its object ; 
all details, large or small, are left to that irresponsible and 
shadowy body known as the ‘‘ Board of Trade,” the ‘‘ Board” (’) 
consisting of one man. This is, however, only what is usual in 
legislation of the Socialistic character of the present time. I fail 
to see that Mr. Wm. Allan has made out his case, Can he name 
any more than a few isolated cases during the last fifty years 
where explosion of a steam boiler has been caused by ignorance as 
distinguished from negligence? I du not think so, If agricultural 
engines do not require skilled attention, what others do ’ 

Can Mr, Allan name any accident due to engineering ignorance 
in connection with colliery winding engines’ Can “ overwinding” 
be prevented, or even checked, by “ Act of Parliament”! Can 
the author name any cass where machinery has been allowed to 
become dangerous, through ignorance, when in charge of a good 
engine fitter! In what respect is an ‘‘ engine driver ” the superior 
of a ‘‘ greaser,” except that the former usually has some knowledge 
of fitting. Therefore an engine fitter is competent to drive an 
engine, 

Does Mr. Allan mean to assert that an engine fitter of, say, six 
to seven years’ experience is unfit to be in charge of an engine of 
8in, cylinder? There are hundreds of small launches running in 
this country the owners of which often prefer the interest of 
working them themselves. Can Mr. Allan name and prove case3 
of any a where accidents have been caused by incompe- 
tence / not, why should the owners be deprived of the pleasure 
of their launch, or be put to considerable annual expense to engage 
an inevitably expensive man to take charge of it for them ’ 

There is still another view, viz., the effect of this Bill from a 
trade union standpoint. It is hardly to be supposed that the 
holders of these certificates of competency (?) wil not combine to 
improve their position and pay. If, therefore, the certificated 
men leave their work, this precious Bill gives them the power to 
bring any works to a stand. 

In conclusion, I have but little hope that this letter will have 
any effect on the provisions of the Bill, especially as at the present 
time Bills seem to be brought in by hysterical amateurs, and passed 
by uninformed people who make laws as an amusing experiment. 
It is easy to make laws, but not to undo their effects if they prove 
mischievous, I have been expecting a leading article by you on 
this Mischievous Bill, such as you published on the Architects’ and 
Engineers’ Registration Bill in 1886, ENGINEER, 

ittlehampton, April 6th. 


Sir,—It seems to me that it would be well to consider whether 
the Bill proposed 4 Mr. Allan on this matter is not an unnecessar 
move on the part of trades unionism, or if it is not a bit of grand- 
motherly | tion which would be better left alone. With 
Pe oe to colliery enginemen, I note by the statistics just pub- 
lished for 1894 t 705,240 persons were employed in coal mines, 
and of these only one life was lost by overwinding. In 1893 not 
a single life was lost by overwinding. If we take only the one 
year 1894, when only one life was lost:—There were 705,240 
paren employed ; well, each of them was in the engineman’s 
ands twice a day, and say 200 times in a year—wo have one 








accident for every 282 million times, Could there be anything nearer 
rfection? An engineman is a steady man who pe by practice 


nowledge how to control his machine, As well say no fiddler 
can learn to play the fiddle, or no young lady can play the piano, 
unless they are able to make a fiddle or piano, as say an engine- 
man cannot control an engine without being ableto makeone. The 
Bill as regards mining enginemen is quite uncalled for, and may as 

a — — do a very great deal of harm. M. 
pri Oth, 





AUTOMATIC RAILWAY SIGNALLING. 


Sir,—As a railway official I have, in obedience to the unwritten 
law, refrained from rushing into print; but I can no longer hold 
myself from expressing my surprise that your excellent leader of 
March lst—on the above subject—has called forth no response. 

After the voluminous rere ong that has appeared in your 
pages on ‘‘ Locomotives and Trains,” one would have expected 
that such an important subject as Fog Signalling, affecting as 
it does the safety of the travelling public, would have commanded 
some attention. This silence is rendered more noticeable by the 
fact that in your contemporary Engineering, of the 8th ult., 
appears a letter making a suggestion that, as in clear weather a 
missing or doubtful signal has to be regarded as indicating danger, 
so in fog signalling the danger position should be shown by the 
removal of the fog signal. Although the fallacy of such an 
arrangement—removing, as it does, the only means a driver has of 
knowing in very foggy weather that a signal is at danger—is very 
apparent, yet no one has up to now seen fit to point this out. 

“4 this silence to be ascribed to indifference or ignorance 
Judging by the innumerable patents that are taken out under the 
head of ‘* Fog Signalling,” and that there is not yeta perfect system 
in work, it would appear as though the engineering world cannot 
be aware of the magnitude and importance of the subject. This 
view is confirmed by the general silence of our technical papers on 
signalling questions. Yet, look at the American papers. It is a 
rare thing to pick up the Railway Review or Railroad Gazette and 
not find some item in it having reference to signalling. It may of 
course be due to the fact that signalling across the water is some- 
what behind the times, whilst we in Great Britain are almost 
perfect. But be the cause for silence ignorance or indifference, 
it seems to me a pity that the question of fog signalling is not 
discussed. 

Your article is so very admirable, and covers the ground so 
fully, that I do not feel the need to notice the various points you 
refer to. Take one point, however, It is very apparent that no 
railway man of experience would talk of putting down a treadle or 
inclined plane to ring a bell on the engine when the signal is at 
danger. An experienced railway official knows that such an 
apparatus calls for the fitting up of every locomotive owned by the 
company, and every I tive of each pany that has running 
powers, so that before a company like the London and North- 
Western or Midland adopted such an arrangement, their own 
engines and the engines of nearly every company in England and 
Wales, also half of Scotland, would require to be rigged up with 
the electric bell. 

I said just now that there is no perfect system. Now, I think 
I can speak with authority. General Hutchinson took a deep in- 
terest in fog signalling machines, and always told me, when I used 
to meet him, of the latest ideas on the subject. That there are very 
good arrangements at work I will at once admit, but J only know of 
one where the worn sand has that confidence in the machine it is 
trying as to withdraw the fogman. The exception I refer to 
is the arrangement at work on the southern division of the North- 
Eastern Railway ; but this I consider cannot be regarded as perfect, 
as its use necessitates an extra lever for each line in the signal-box, 
and relies on the signalman working this lever for every train. 
Talking of this machine reminds me that in the Northallerton 
accident, it was shown that the use of this machine was only a 
partial one on the North-Eastern Railway. The cabin in the 
rear of the one where the collision took place was provided 
with a machine for the down line distant, but the up line had to 
be fogged by hand, and consequently the signalman in Wiske 
Moor box, as his cabin was on the down side, had to cross the line 
to puta detonator on the up line, and this he was prevented from 
doing just at the important moment, by a train passing on the 
down line, 

Bat the question arises, Is there any real need for a fogging 
machine! I must at once say that I am open to conviction on the 
point. The only drawback to manual fog signalling is the risk run 
when a fog comes on suddenly at night, and whilst the fogmen are 
being called out. But, given machines, can we rely upon them 
always being ready ’ My experience shows that wecannot. During 
the winter months they would no doubt be kept well oiled and in 
working order, but during the summer a deal would be left to 
chance, and some autumn night—the Northallerton accident 
occurred on October 4th—they would be tried and found 
wanting, 

It should be borne in mind that the men who act as fogmen are 
drawn from the permanent way staff, who cannot work during fog, 
so that not much strain is placed upon the resources of a railway 
company in providing the staff for the work, except when a fog is 
continuous and relief has to be furnished, and this is more notice- 
able in the busy metropolitan and Lancashire districts, where the 
number of signals is out of proportion to the number of perma- 
nent way men, and relief has then to be drawn from the goods 
yards. But even this difficulty has been partly met by the use of 
fogging machines, whereby a man can fog two lines—one by hand 
and one by machine. He stands, say, beside the up line and fogs 
the up-distant by hand, and near him is a down-distant signal. 
This he can also fog by the following means. He has a machine 
which places detonators on or off the rails, and when a train goes 
by and the distant is at danger, he leaves the detonator on the rail, 
and after the train has passed and exploded the fog-signal he 
works his machine and places another detonator on the rail, and 
should the distant be pulled off, the man is able to withdraw the 
detonator without crossing the line. 

But these machines, and all fogging machines, remove one of the 

reat safeguards of manualsignalling, They cannot speak, There 
is not the bright fire giving its landmark, and the cheery “ all- 
right,” or warning ‘‘ look up !” that is to be found in the old order 
of things. It isin that is to be found the greatest objection rail- 
way men have to automatic signalling, and inventors will do well 
to bear this in mind. In one of the arrangements I have heard of 
—and I may as well mention the name, as it is worthy of praise, as 
being a step in the right direction—which is being tried on the 
Great Eastern Railway, the bright fire of the fogman is certainly 
missing, but its place is taken by a certain toned gong, on hearing 
which the driver prepares to receive a further signal. If the 
distant is at danger he hears a differently toned gong, but if the 
signal is ‘‘ off” then he hears nothing. Here, however, we meet 
an important omission. If this were a junction, what indication 
would he have that the junction ahead was set for the right 
direction ; and of the two distant signals, that the right one was 
lowered ? 

Turning again to the letter I referred to as appearing in 
Engineering. This correspondent refers to a fact which has existed 
since the introduction of signals, and which we may not now alter. 
The position of outdoor signals should have been reversed ; their 
normal position should be down, so that a fallen signal would indi- 
cate danger, and the arm would have to undergo an unnatural 
strain and be kept up to indicate ‘‘ All right.” is, as I have 
said, we may not alter now ; but I certainly think we might safely 
alter our fog-signalling code. At the present time no signal at all 
means safety. It is needless to point out how this may lead to 
mishap. For danger we use two fog signals, There is no meaning in 
the number, a second simply having been provided in case one failed. 
If we can get a reliable fog signal, or one with a double percussion 
—as I think the London and North-Western Railway are trying 
—then we could alter our fog-signal code, and make one detonator 














indicate danger and two indicate “ All right.” Then the fogman 
would always keep a fog on the rail, and when the signal was 
pulled off he would put a second down. Should one of these fail 
to or only one detonator would be heard, which would indi- 
cate danger, asin the case of a doubtful arm. Should the distant 
be at danger and the one detonator fail, then I presume Rule 51 
would apply, which says, ‘‘The absence of a — at a place 
where a signal is ordinarily shown, or a signal imperfectly exhibited, 
must be considered a — signal and treated accordingly.” : 
I am afraid I have sadly trespassed on your space ; but I feel 
strongly on this point, and recognise the grave importance of the 
subject. There must be many who have like feelings with my own ; 
and the time has come, I think, when some action must be taken. 
I do not intend to let the matter rest, but hesitate to move, in 
view of the apparent indifference of the railway world ; and now 
hope that these remarks of mine may lead to a profitable sugges- 
tion being made. But be the result of this letter what it may, I 
cannot but feel the great worth cf your article of March lst on 
the subject, and I must again thank you personally for it. I can- 
not of course publicly display my identity, but will enclose my 
card and o % myself SicNaL ENGINEER. 
April 2nd. 





FEED-WATER HEATERS, 


Sir,—Without saying much about the circular issued by our 
American friends, the object of which it isnot difficult to appre- 
hend, I should like to say a word upon the subject generally as 
treated of in your article last week. It is quite true that the 
efficiency per square foot of heating surface varies under differing 
conditions ; it will also vary with different materials through 
which the heat is transmitted, as copper, brass, and wrought or 
cast iron, and it should always be a consideration as to how the 
steam and water is brought into the most intimate connection 
with the surface of the medium through which the one has to part 
with its heat to the other. There is one error that is often made 
in this connection, and you seem to have fallen into it when you 
speak of the ‘‘ hottest steam ;” as all heaters which are meant for 
fuel savers should only deal with exhaust, or waste steam, that is 
steam discharged from a steam engine after it has done its work in 
the cylinder ; this steam in a properly proportioned engine should 
be at atmospheric pressure, at which its temperature is 212 deg. 
Fah., and as long as there is any of this steam left in the heater 
which is useful for heating water, it will still have a temperature 
of 212 deg.; if it falls below this, whilst free to escape into the open 
air, it ceases to be steam at all, being only at the best a watery 
vapour, and very little of that—so that at no point is exhaust 
steam hotter than at another. 

It would be very easy to design an arrangement of heating sur- 
face on the lines you suggest that would be much more compact and 
might be made much less cumbrous than many of the heaters now 
made, if it were not that most feed-water contains so much in the 
shape of impurities that have to be dealt with, and the presence of 
which cannot be ignored. The consequence of this is that the 
small compact heaters such as you suggest, however efficient they 
might be with perfectly pure water, would, in nine cases out of 
ten, become choked up so quickly as to be worse than useless, 
This makes it a necessity that the heating surface should be so 
arranged as to ensure the smallest liability to choking by the 
accumulation of lime and other impurities on the surface of the 
tubes, and also that easy and efficient means should be provided 
for cleaning out. C. J. Brown, 

Victoria-street, S.W., April 3rd. 

P.S.—You cannot surely be serious in classing what you call the 
‘‘full-pressure injector” as a feed-water heater ; every degree of 
heat Ap into the water is taken out of the boiler first. You might 
as well take your loose change out of one pocket and put it into 
another, and try and persuade yourself that you are saving money 
by doing so, Cc. J. B, 

[We publish Mr, Brown’s letter, as it represents the views of a 
good many who have not followed the advances which have been 
made in connection with the use of live steam. The facts stub- 
bornly refuse to abide by the apparently self-evident disproof 
which our correspondent uses in his last paragraph.—Eb. E | 





NUT LOCKS. 
Sir,—I herewith send you a sketch of a nut lock, which I think 
compares very favourably with McDonald’s—illustrated in your 
last issue—in that it is rather 
simpler, and does not necessi- 


_—--- > ——.. _ __ tate the removal of the nut to 
@/—~ \o fix, A good nut lock is of the 
it { )\¢ ) greatest interest to the stamp- 
WA / mill engineer, as anyone who 


has ‘‘ barked” his fingers over 
the eternal tightening of 
stamp-mill nuts knows, In 
the sketch A is the bolt, B the ordinary nut, C the nutIeck. C is 
an oblong piece of metal with a hole at one end, threaded to fit 
the bolt. C is arranged in such a way that if—on tightening—the 
projection is found in any given position, then if C be removed and 
turned over—so as to bring the obverse where the reverse was, if I 
may be allowed the expressions—and again screwed tight, the pro- 
jection will be then found in diametrically the opposite direction to 
what it was before, as shown by the dotted lines, In consequence 
of this arrangement the lock can always be arranged so that the 
natural tendency to fall on the part of the projection D will tighten 
the grip of the lock on the nut and bolt. When through use the lock 
hangs vertically downwards, all that is necessary is to reverse it and 
tighten, when it will be found projecting upwards and ready for 
another half-round. J. 8S. V. BICKFORD. 
Camborne, April 8th. 

[The nut lock which Mr, Bickford describes has been used many 

years, and is a useful one for many purposes.—ED. E. ; 








LONDON AND SOUTH-WESTERN EXPRESS LOCOMOTIVES. 


Sir,—In your remarks on the London and South-Western Rail- 
way locomotive No, 593 there are one or two points on which you 
are, I think, in error. 

(1) The return journey from Southampton West to Vauxhall is 
not run at fifty miles per hour. The only train between those 
points without a stop leaves Southampton West at 2.56, and 
reaches Vauxhall at 43.7., <.¢., 77} miles in 101 minutes, or 45°89 
miles per hour. This journey was, when first the train was put on, 
advertised Southampton West departure 2.55, Vauxhall arrival 
4,27, or just fifty miles per hour; but I believe the arrival at 
Vauxhall in the service time-book was 4.29, which made the journey 
just under fifty miles per hour. 

(2) You also refer to long gradients having to be surmounted 
between Southampton West and Vauxhall. Is this quite an accu- 
rate description of the eighteen miles from Eastleigh to Litchfield 
Tunnel, which, except for three-quarters of a mile of 1 in 200, are 
nothing worse than 1 in 240? 

(3) The run from Waterloo to Basingstoke, 47? miles in sixty-one 
minutes—once done in sixty—is certainly not more trying, as for 
the first twenty miles from Waterloo there is only a very slight 
rise, then follow 104 miles rise cf 1 in 388, 326, 314, 298, 304, 
followed by nearly sixteen comparatively easy miles broken by a 
two-mile rise of 1 in 337 from Post 38 to 40, and ending with a rise 
of 1 in 249 from Post 46 into Basingstoke. 

(4) It should be pointed out that the engines of the 577—596 
class are at present doing little, if any, of the work west of 
Salisbury, which, certainly in the case of the fast trains, is 
almost exclusively done by engines of the 557—576 class, with 
driving wheels 6ft. 7in. in diameter and a slightly longer boiler, but 
in other respects resembling the 580 class. 

(5) Waterloo to Salisbury is run by the 3 o'clock express 



















































320 


THE ENGINEER. 








Apri 12, 1895. 











from Waterloo in 106 minutes, or at the rate of 47°35 miles per 
hour, and not as given. 
(6) You refer to the load of the West of England expresses as 
being made up of ten six-wheelers and four bogie coaches. This 
is not quite accurate, as for some time past these trains have been 
made up almost exclusively of bogie coaches only. D. 
March 26th. 
{Our correspondent, like many others, assumes that he is well 
informed on the working of a particular railway ; indeed, he takes 
it as certain that he knows more about the matter than those who 
work the traffic, tosay nothing of ourselves. We publish his letter 
as a lesson to others. The statements which we have made are 
perfectly correct. First as to the speed—Southampton West to 
Vauxhall :—These engines have been timed to run this journey at the 
rate of fifty miles perhour. The timing has, however, been tempor- 
arily altered lately, but this speed will be resumed again. Secondly : 
Gradients—Southampton West to Vauxhall :—Our description is 
quite accurate. Note, for instance, that in about twenty miles the 
gradient rises about 400ft. above sea level. Thirdly: Gradients— 
Waterloo to Basingstoke :—Our description in this case is also 
correct, as the gradient rises practically all the way to Basingstoke. 
Fourthly: As to the work of the engines :—These engines do not 
usually work trains beyond Salisbury. Engines of similar type— 
but with 6ft. 7in. wheels—continuing the journey beyond that 
station. Frequently, however, these 7ft. lin. engines have to work 
beyond Salisbury. Fifthly : As to speeds—Waterloo to Salisbury : 
“This journey is run by the 3 o’clock p.m. at the rate of 47°35 
miles per hour as stated. We, however, gave the speed of the 
11 o’clock a.m. instead. Lastly: The composition of trains as 
stated by us is also accurate. Although the composition of the 
trains may not always be as described, yet the weight is practically 
the same. We trust that this will satisfy ‘‘E. B. D.” fa induce in 
him the belief that we are at least occasionally accurate.—Eb. E. ] 





SOUTHALL’S GAS ENGINES. 

Sir,—I have read Mr. Campbell’s letter in THE ENGINEER of 

Friday last as to my small gas engines. It is entirely due to 
small details which would probably appear trifling to those who 
have had experience only with gas engines with mechanically 
controlled valves, that my engines aresuccessfal, and thus different 
to those built many years ago by Mr. Campbell, which he so 
candidly owns were not so. In mine I have been content with a 
very short working stroke, which I consider essential to success. 
Was Mr. Campbell equally moderate in this respect / As to this I 
am in the dark, as I have not come across, nor does he refer to 
any patent or printed notice making his public. In his letter he 
describes a difference between his engine and mine, namely, that 
in his the exhaust valve was placed on the side of the cylinder 
instead of on the top, and was kept close bya spring. Strange to 
relate I also tried this form of exhaust valve, but finding it far 
from satisfactory, abandoned it; and I do attach considerable 
importance to forming the exhaust port in the top of the cylinder 
and to fitting it with a simple untrammelled lift valve, as shown, a 
form of construction securing a straight and most rapid exhaust, 
the very life of this cycle. Another most important patented de- 
tail in my engines, and one without which little or no success or 
ecomomy can be obtained, is the use in the cylinder of a bafile 
(not shown in the section illustrating your article) for the incoming 
charge to strike against, and, as an instance of how delicately this 
seemingly most simple cycle has had to be treated, I have found 
that a difference of only one-sixteenth of an inch in ‘the diameter 
of the hole in this baffle makes all the difference to the working of 
the engines. 

During the last nine years I have bad to do with building several 
experimental gas engines, some of large size and elaborate con- 
struction, but these little engines, by far the simplest of all in their 
details, have proved anything but the easiest to perfect, and I con- 
sider that it is entirely due to long and careful attention to what 
may appear unimportant small details that they work satisfactorily, 
which is proved, I am happy to say, by repeated orders ; and that 
they do work successfully seems to prove that they do differ from 
what Mr, Campbell so forcibly calls his frightful ‘‘gas eaters.” 

Woodleigh, Worcester, April 8th. JOSEPH SOUTHALL, 





NEW PATENT LAW FOR PORTUGAL. 


Sir,—By advices just to hand we have received information that 
a new patent law has been published in Portugal, which will tend 
to the further development of industrial enterprises in that 
country. We have not yet received a full text of the new law, but 
we find that many of the defects of the existing law are corrected, 
and perhaps what is of more importance to English inventors 
desiring to secure patents and protect their inventions in Portugal, 
the fees payable are much less than at present, so that the costs of 
obtaining a patent will be considerably reduced. Althongh 
Portugal cannot be included amongst first-class industrial countries, 
it should not be ny Dr overlooked by inventors, as during the 
last few years it has devoted considerable effort and energy towards 
industrial progress. We will shortly furnish you with further par- 
ticulars of the new law. 


Manchester, April 6th. W. P. THOMPSON AND Co. 








A NEW WOOD-PRESERVING PROCESS. 


HiTHERTO the only mode of seasoning wood has been the 





Westminster, S.W., the offices of the Haskin Wood Vulcan- 
ising Company, some of which were very beautiful. It is 
claimed that knotty woods are greatly improved by this pro- 
cess, as the knot is incorporated, so to speak, with the sur- 
rounding material and can never fall out. 








THE INSTITUTION OF CIVIL ENGINEERS. 


STEAM ENGINE ECONOMY. 


At the ordinary meeting on Tuesday, March 19th, Sir Benjamin 
Baker, K C.M G., Vice-President, in the chair, the paper read was 
on ‘*Steam-Engine Economy: Condensing Engines,” by Mr. Henry 
Davey, M. Inst. C.E. 

The principles upon which the development of the steam engine 
as regards economy of steam were founded had been understood in 
the time of James Watt, who had shown that gain might be 
expected to result from increased expansion, and had also explained 
that in order to obtain the full benefit of expansion, the steam 
cylinder must be maintained at a high temperature. Trevithick, 
Sims, Grose, and others had perceived that increased expansion, and 
consequently increased economy, might result from the use of higher 
pressures. As early as 1844 the Cornish engine had been, for the 
steam pressure then practicable, a more efficient engine than any 
other subsequently produced. Some Cornish engines at that time 
produced 1 indicated horse-power per hour for a consumption of 
19 lb. of steam at a boiler pressure of 30 lb. apd square inch. 
Their efficiency was thus greater than that of modern triple- 
expansion engines giving 1 indicated horse-power per hour with 
13 lb. of steam at a pressure of 120 1b. per square inch in the 
boiler. The triple-expansion engine was more economical because 
it was worked at a higher pressure and at ahigher rate of expan- 
sion ; but it did not utilise the pressure and expansion so efficiently 
as the Cornish engine had done, A period of sixty-seven years 
had been required for the development of the principles enumerated 
by Watt, Trevithick, and Grose; and upwards of forty years for 
the reduction of the consumption of steam from 19 lb, to 13 Ib. 
per indicated horse-power per hour, or, in other words, for the 
diminution of the coal bill by one-third. In these advances no new 
principle had been applied, and no higher efficiency obtained. 

The author had collected many examples of steam engine trials 
in which the mean indicator-diagrams were available, and the total 
feed-water per indicated horse-power per hour was known. These 
he had submitted to analysis to localise the losses. The mean 
indicator-card of a given trial having been selected, a saturation- 
curve was delineated to represent an assumed standard for a 
jacketed engine, working with the steam engine cycle, and with no 
losses. This figure having been completed, the losses which make 
up the difference between the actual and the standard diagram 
could be readily se ted, and their relative importance ascer- 
tained. ‘The ‘engine efficiency” was exp! as the ratio 
between the mean pressure of the indicator figure and that of the 
standard engine diagram. The diagrams being drawn to a 
scale convenient for the use of the planimeter, the area of the 
waste spaces could be measured and expressed as a per- 
centage of the full area of the diagram. ese waste spaces 
represented cylinder condensation, &c., including condensa- 
tion in the jacket, clearances, compression influences bein 
taken into account when they were considerable, and bac 
pressure. Having submitted a considerable number of examples 
of different types of engines to this method of analysis, the 
author honed that the economy of steam obtained by modern 
engines was simply due to increased pressure and increased expan- 
sion, and that the engine efficiency or the percentage of work 
obtained from steam of a given pressure and given rate of expan- 
sion, referred to the standard selected, was lower in modern 
engines than in the Cornish engine thirty or forty years ago. It 
was also seen that the loss in power arising simply from the cool- 
ing influence of the cylinder walls was not, in jacketed engines at 
all events, so serious as was sometimes supposed. It was stated 
that the method gave practical results, and enabled defects in the 
steam distribution to be readily ascertained ; also that the engine 
efficiency obtainable from a given steam distribution afforded a 
proper gauge of the value of that mode of distribution in point 
of possible economy. The average engine efficiencies, ratios 
of expansion, and initial pressures for the examples given, 
were :— 


Pounds of 
steam per 
Engine I.H.P. per Rates of Initial 
efficiency. hour. expansion. pressure, 

Covmiah 2. .. TO ws 21°0 .. .. 8°65 -- 83 
Single cylinder.. 66°9 .. .. 23°5 .. 8°95. 76 
Compeess ... .. QO ca oe TES ce ce OU Oe cs 
Triple-expansion 64°4 .. .. 14°8 .. .. 145 2. .. 188 


The best results in individual cases, fully detailed in appendices 
to the paper, were much higher, 

The Cornish cycle had been devised for pumping engines in 
the early days of the steam engine in Cornwall. Its effect was 
to maintain the working part of the cylinder at a higher 
temperature than would be the case if the steam were discharged 
directly into the condenser. It reduced initial condensation, 
and by this means increased the engine efficiency, The Cornish 
engine showed the greatest efficiency, but it had become obso- 
lete with the adoption of high-pressure steam, and of other less 
cumbersome machines giving superior economy. It embodied, 
however, the principles of the most advanced modern steam engine 
practice. The greater economy of more recent engines resulted 
from the use of higher pressure and of greater range of expansion. 
The cc d engine utilised the principle of the diminution of 





extraction of the sap, either by the natural process of d 
tion by time and exposure to the air, or by some artificial 
process, such as kiln-drying, steaming, washing, &c. In the 
seasoning of timber by the extraction of the sap, a great pro- 
portion of the material becomes reduced in quality, by reason 
of sun-shakes and cracks, or by warping, twisting, shrinking, 
and other similar evils. This may readily be understood 
when it is remembered that in its ultimate structure wood is 
formed of cells, which, when the tree is in life, are filled 
with the sap, which is the life - blood of the tree. 
A wood - preserving process to which our attention has 
recently been called is the vulcanising process invented by 
Colonel S. E. Haskin, and is opposed to the whole of the 
foregoing methods both in theory and practice. In this 
process the sap within the pores of the wood is not extracted, 
but is retained and solidified. This is the main principle of 
the Haskin system, and it is carried out by the mechanical 
process and apparatus devised by the inventor. 

The wood may be taken in its green state, and the various 
compoundsin thesapare by great heat andair pressure distilled 
and retained within the wood without losing their antiseptic 
and preservative properties. By this means the albuminous, 
glutinous, resinous, and oleaginous compounds become coagu- 
lated in the pores of the wood, and impregnate the whole 
substance. The soluble sap thus, it is said, becomes insoluble, 
filling up the pores, binding the fibres, and together forming 
one homogeneous mass, incapable of absorbing moisture. 

The vulcanisation of wood is claimed to be superior to 
creosoting, in that the timber is treated through and through, 
at less cost, is without smell, and can be worked with tools 
with the greatest ease. Vulcanised railway sleepers have had 
a thorough time test in America, and so far as is known 
timber so treated will not rot. For cabinet work and general 
mechanical purposes vulcanised timber is unsurpassed, and 
for special work in hard woods any natural shade of colour 
can, it is stated, be produced at will. We were showna large 


the range of temperature in the cylinder which was embodied in 
the Cornish = but the triple-expansion engine did so more 
completely. In the compound engine the loss was larger with the 
Woolf distribution of steam than with the receiver engine, because 
in the Woolf engine the cylinders were subjected to a greater range 
of temperature, and there was greater loss of pressure between the 
cylinders, Inanexample of the triple-expansion series, given in an 
appendix, the loss from cylinder condensation was about one-half of 
the total loss, or say 14 per cent. of the power represented by the 
standard diagram. The lossesfromclearancesand back pressureeach 
amounted to about 7 per cent., so that the total average efficiency 
was about 70 per cent. The latter losses were nearly constant in 
well-made engines and therefore the remaining loss of 14 per cent. 
was the only one which admitted of considerable reduction, unless 
it could be shown that the assumed diagram showed too low a 
standard. Pumping engines, notwithstanding the low speed at 
which they worked, had always been among the most economical of 
steam engines. As previously stated, the Cornish engine, which 
was @ non-rotative engine, gave a higher engine efficiency than 
any other. The limit of economy had, however, been reached, 
because it could not be worked at a higher steam pressure, 
nor with a greater ratio of expansion. The Cornish cycle 
might be made to give increased economy by a method 
which appeared to have hitherto escaped notice. The steam, 
which had done its work and had passed the equilibrium 
valve, possessed considerable pressure and temperature, say 
a pressure of 101b. per square inch and a temperature of 194 deg. 
Fah. Ifa connection having a non-return valve were made to a 
feed-water heater from the equilibrium pipe, the feed-water could 
be heated to, say, 180 deg. Fah. on its way to the boiler. This 
possible element of economy invested the Cornish cycle with addi- 
_— — when the question of steam engine economy was 
considered. 








A mary sewer is about to be constructed under the 
Seine, just above the Pont de la Concorde, for the conveyance of 
most of the sewage of the south of Paris. It will be 10ft. below 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

‘THERE was not much to be gathered at the quarterly meetings 
held this week—at weleemomagnen on Wednesday and Birmingham 
on Thursday—which would lead one to anticipate that any large im. 
rovement in trade is imminent. Certainly ironmasters were to be 
ound whose order-books enabled them to speak more satisfactorily 
of the condition of business, but these were exceptional, rather 
than ordinary, cases, the majority of ironmasters having only 
secured a limited number of contracts, and at prices co low that 
little margin for profit is left. Rolled iron suitable for railway 
rolling stock manufacture, structural material, and galvanised 
sheets, were the descriptions mostly inquired after. Some sellers 
of iron reported that customers who had previously patronised 
them were now eager to satisfy their requirements by purchasing 
steel, which in many instances suited their purposes better an 
was cheaper, or nearly as cheap. 

Marked bars remained at £7 per ton, the official minimum to 
which they were reduced last January, whilst L.W.R.O. bars were 
£7 12s. 6d. Second-class bars were £5 10s., and common sorts £5 
to £5 5s, Hoops and thin strip were £6 to £6 5s.: gas-tube strip, 
£5 to £5 5s.; angles, £5 10s, to £6 ; and nail rod, £6 10s. to £6 153, 
Black sheets for galvanising were £6 2s. 6d. to £6 5s, doubles, and 
£6 15s. to £7 lattens. Galvanised corrugated doubles were 
£9 7s, 6d. to £9 10s, f.o.b, Liverpool, 

Had it not been for Australia and the Argentine Republic the 
quarter now closed would have been a very good one for local 
galvanised iron manufacturers, so far as their foreign trade is con- 
cerned, On comparing the opening quarter of last year with the 
corresponding period of this year, it will be found that the Austra- 
lian trade fell off in value from £138,442 to £110,295 ; and that 
with the Argentine Republic from £68,910 to £30,234. These are 
heavy decreases, and though with other markets we have done a 
por trade, yet the net result for all markets is a decline 
rom £508,393 to £452,566. The cases of improvement are, how- 
ever, gratifying. They are: India, from £792.280 to £108,099 ; 
Chili, from £17,134 to £31,315; Brazil, from £8,188 to £14,003 ; 
and Uruguay, from £2624 to £7295. 

At the quarterly meetings of the iron trade the reyuest for pig 
iron was rather limited, and although in some instances slightly 
better rates were obtained than those which have ruled during the 
past few weeks, sellers declared that values are almost unremuner- 
ative. Staffordshire all-mine hot-blast was quoted 52s. 6d. to 55s.; 
part-mines, 37s. 6d. to 38s, 6d.; and cinder, 36s, Agents of Derby- 
shires forge metal quoted 37s. to 38s.; Northamptons, 36s. 6d. to 
37s. 6d.; and Lincolns, 39s, to 40s. Foundry qualities were: Derby- 
shire, No, 3, 45s,; No, 2, 47s,; and No, 1, 49s,; Northamptonshire, 
No. 3, was 42s.; No. 2, 44s,; and No. 1, 46s.; Lincolnshire, No, 3, 
was 42s.; No, 2, 438s.; and No, 1, 45s. The first two less 24 per 
cent., Lincolns net. 

Steel had a demand, and notwithstanding that competition 
from the North of England and South Wales is severe, local mills 
are running regular time. Staffordshire sheets sold on the basis 
of £6 10s, singles, — £6 15s, to £7 —— wf Bota 
stamping, and working-up purposes, ridge an er tes 
poe boiler ditto, 26, angles, £5; ‘om and channels, 33 5s. 
to £5 10s.; girders, £5; bars—rounds and squares—up to Gin., 
£5 10s.; over 6in. special prices. Flats up to 12in. were quoted 
£5 5s, Common plates—imported—were £5 5s. to £510s.; boiler 
toe £5 15s, to £6; and girders for colliery propping purposes, 


Midland manufacturers in reviewing the quarter's foreign trade 
are expressing satisfaction that the wire sent abroad—largely 
from this district—has improved in value from £146,910 last year 
to £165,654 this. For this progress we have to thank largely the 
United States, which increased its purchases from £17,852 to 
£24,197 ; and also India, whose orders rose from £14,325 to £18,059. 
It is noteworthy also that the Australian trade improved from 
poe to £37,893, and the South African from £14,325 to 
218,059, 

The industries of Birmingham are or | not to be permitted 
to languish for want of technical education if the Corporation can 
prevent. The total cost of the new technical school, commenced 
eighteen months ago, and which it is hoped will be ready for habi- 
tation in October, is £70,000. As befits a great metal working 
centre, metallurgy and metallurgical chemistry seem to almost 
monopolise the available accommodation. The iron and steel 
shop is 56ft. wide by 45ft. long, and the brass shop is 80ft. by 20ft. 
There is also a pattern-maker’s shop, and a metal-plate and | evened 
shop. The metallurgical laboratory (which is scarcely of less size 
than the large chemistry laboratory) is 100ft. long by 45ft. wide 
and near it is the electro-metallurgical and bronzing laboratory, 
56ft. by 30ft. There are also electrical engineering and 
telegraphic laboratories, and several other departments calculated 
to be of considerable assistance to Birmingham. The Midland city 
is following Sheffield’s example in earnest. The schools will 
be warmed by hot air and lighted by electricity. The architects 
are Messrs. Essex, Nicol and Goodman; the contractors, W. 
Sapcote and Sons ; and the manufacturers of electric a —— and 
fittings, Thomas Parker, Ltd., of Wolverhampton an ndon, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although the weight of business coming forward 
does not increase to any very appreciable extent, and no better 
prices are obtainable, a generally steady tone is being maintained 
throughout the market, and the impression gains ground that no 
materially lower point is likely to be touched. This is inducing con- 
sumers, as contracts run out, to cover more freely than they have been 
doing, and a fair amount of business has been put through during 
the past week for delivery over the next five or six months, or 
practically over the remainder of the year. The actual require- 
ments of consumers continue, however, below the average, but 
the tone is more healthy, and amongst engineers I hear much 
more hopeful expressions of opinion as to the prospects of 
improvement. These are borne out by the more satisfactory 
returns which are being received this month by some of the or 
neering trades-union organisations, the monthly report issued by 
the Steam Enginemakers’ Society showing a decided improvement, 
as compared with that of the previous month, The reports received 
from most of the industrial centres show a much more cheerfnl 
tone than recently as to the prospects of the future, with improve- 
ment in the present actual condition in not a few instances ; so 
much so that the unemployed returns of the whole society show a 
reduction of 1 percent, on the previous month, there being now 
not more than about 4 per cent. of the total membership in receipt 
of out-of-work donation. In the immediate neighbourhood of Man- 
chester the position remains about stationary ; but in some of the 
surrounding towns employment is better, stationary engine builders 
especially being in an improved position, whilst better reports are 
received from some of the marine centres. With regard to machine 
tool makers, locomotive builders, and boiler-makers, the position 
remains much as I have reported recently. 

The Manchester Iron Market on Tuesday brought together about 
a full average attendance, and although reports varied a good deal, 
complaints in some quarters being still made, of excessive depres- 
sion, and no indication of improvement, generally a more 
cheerful tone prevailed. This, however, was scarcely due so 
much to any appreciably increased weight of actual business as 
to outside influences conducing to a more hopeful outlook. Local 
makers of pig iron still rt no change in the position, 
the business they are securing being extremely small, with quoted 





the bed of the river, and will, it is believed, be completed by next 





number of specimens of vulcanised wood at 2, Dean’s-yard, 
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rates nominally unchanged. In other brands of pig iron, how- 
ever, moderate pean were here and there reported, with 
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hardening tendency, if anything, in prices, makers in 
ee “instances being indifferent about sel \ whilst merchants 


here and there were not disposed to book at the We ae they 


many years chief gas ened to the Manchester Corporation 
delivered a — useful address on the economical a public 
and private buildings, workshops, &., before the mem of the 


would have taken a week ago, but it can scarcely be said that any | Manchester Association of neers on Saturday. With regard 
In district | to works and factories, he recommended that where as a rule 


eciably better prices were really obtainable. 
sa besiness has Seen done at 36s, tor forge to 38s, for foundry 
Lincolnshire, and at about 42s, to 42s. 6d. for foundry Derbyshire, 
net cash, delivered Manchester, with makers now very firm at 
these figures as their minimum. For outside brands slightly 
pom prices were in some instances being quoted, good foundry 
Middlesbrough averaging 433. to 43s, 3d. net, prompt cash, deli- 
vered Manchester, whilst for Scotch iron quotations range from 
453, to 453. 6d, for Eglinton, 45s, 6d. to 46s, for Gle ock, and 
47s, 6d. to 483. for Gartsherrie, net, prompt cash, delivered at the 
Lanceahiine peste . 

The finished iron trade remains without appreciable improve- 
ment, forges generally being still indifferently off for orders, but 
manufacturers seem to have got to the bottom as regards prices, 
and there is a general determination not to give way below £5 to 
£5 2s, 6d. for Lancashire and North Staffordshire bars, with sheete 
ranging from £6 12s, 6d. and £6 15s. up to £6 17s. 6d. for Lanca- 
shire and Staffordshire sheets, and the Association list rates for 
hoors firm at £5 15s, for random to £6 for special cut lengths 
delivered Manchester district, with 2s. 6d, less for shipping orders, 

Oaly a slow business continues to be reported in the steel trade, 
In bematites one or two fairly large contracts have been put 
through, but at very low figures, averaging about 50s. to 50s, da. ’ 
with the general quotations about 51s. to 51s. 6d., and one or two 
special brands quoted about Is, to 1s. 6d. above these figures, 
less 24, delivered Manchester. Steel boiler plates meet with only 
a moderate inquiry, but £6 per ton is now being more readily got 
for delivery in this district, 

The Manchester and Northern Counties Coal Traders’ Associa- 
tion are meeting with ready support from similar associations 
throughout the kingdom in their efforts to secure some modifica 
tion of the increased charges recently imposed by the railway 
companies in connection with the siding rents for loaded coal 
wagons, and a conference of representatives from the various 
associations throughout the country has been arranged to be held 
in Manchester on Monday, 22nd inst, 

The various methods of collecting the energy in electric railways 
and tramways were dealt with by Mr. H. Smith in a paper read 
before the Northern Society of Electrical Engineers on Monda 
last. After setting forth the requisite conditions of an efficient col- 
lector, which comprised a proper provision for making and maintain- 
ing contact between the motor on the car and the supply conductors, 
whether overhead or underground, the avoidance of damage, should 
the collector become blocked or the car leave the track, the adapt- 
ability of the collector for taking the points at turncuts and tram- 
way crossings without fouling them or short-circuiting, the effec- 
tual insulation of the collectors, and the absolute prevention of any 
risk to the public resalting from their use, Mr. Smith summarised the 
progress which had been made in the above direction. Dealing 
with the recent types of collectors, Mr. Smith said attempts to run 
electric tramcars in series by high-tension currents bad involved so 
much complication and difficulty that they were practically a failure. 
Something had been done in order to introduce closed nnderground 

channels, and whilst he did not for a moment question the supe- 
riority of underground channels to overhead wires where the traffic 
was sufficient to justify the outlay, he contended that the facility 
with which the recently-introduced overhead system could be con- 
structed and worked, and its com tively small cost, rendered it 
a thing to be desired by all who wished success to electric traction, 
f.r there were many lines that if so equipped could be made to 
pay, though the traffic would not be enough to secure a dividend 
on the larger outlay of an underground channel. Numerous types 
of collectors for overhead wires had been introduced, but perhaps 
the most successful was the ‘‘ fishing-rod,” or as it was more 
generally called, the ‘‘trolley-bar,” now so largely used in 
America, where it originated, and to which the rapid advance in 
electric traction was largely due. 

Mr. W. Watts, F.G.S., the well-known waterworks engineer, 
delivered a very practical address on ‘‘Concrete” on Tuesday, 
before the members of the Manchester Geological Society, of which 
he is president. Good engineering, he said, was to use such 
material as was provided by the district in which works 
had to be executed. If the material was hard and durable, 
as well as clean, almost anything could be made into con- 
crete, and he was convinced that broken bottles, stone- 
ware, old bricks, slag from furnaces, clinkers from boiler 
fires, rubbish that found its way into the town destructors, as well 
as shells from the public markete, would, if collected and washed, 
provide material for good concrete for use in the foundations of 
cottage property in damp situations ; indeed, cinder ashes alone 
might be used for this class of work, but they would be all the 
better if mixed up with broken brickbats or gravel. Cement con- 

rete made of good ashes, in fact, had scarcely a rival for lightness, 
strength, and durability, and required only to be better known to 
become more extensively used. Ashes, owing to their porous 
nature, required more cement than crushed stone, and needed 
sand to make them damp-proof, but to bear weight only, the 
addition of cement did not matter much. Iron borings mixed with 
any kind of concrete improved it immensely, He had used a com- 
position of Portland cement, ashes and iron borings, with complete 
success for foot-bridges suspended on iron girders, After a few 
months’ setting it would ring like a pot. Of late years concrete had 
gradually grown in public favour, and a wider experience of its 
use would induce engineers and architects to try it in man 
branches of their profession to which it had not yet been patie 
owing to want of confidence in its advantages for structural pur- 
poses, He did not see why concrete in its moist state should not 
be used in the lining of colliery shafts, or moulded into blocks 
radiated to meet the diameter, and thus make use of the stone or burnt 
shale met with in sinking. The road ways could also be arched over in 
asimilar manner, with slightly modified arrangements ; also the side 
walls, pumps, and engine beds. In fact, he did not know where 
concrete could be used with better structural advanteges than in 
or about a colliery ; the material was on the ground, and it needed 
only the genius of the manager to make it serve his ends, Much 
might be said regarding the methods of mixing concrete, but the 
best plan he knew was that introduced many years ago by Messrs. 
Bateman and Hill, and which had not been known to fail, although 
he had supervised the mixing of about 100,000 cubic yards in the 
construction of embankments, under the direction of Mr. Hill, in 
addition to other work under his own supervision. Some engineers 
first mixed the sand and cement or lime together into mortar, 
before adding the stone, but he saw no advantage in this plan, and 
it seemed to him that it cost more, 

So far as all descriptions of round coal are concerned, only a 
very quiet demand is reported, and many pits are not working 
more than three and a-half to four days per week. .0ted rates 
are unchanged, but wees in the open market are weak and 
irregular, especially where quantities are concerned. At the pit 
mouth best Wigan Arley only in exceptional cases averages more 
than 10s, 6d.; Pemberton four-feet and seconds Arley, 83. 6d. up 
to 9s.; and common house-coals, 7s, to 7s. 6d., with lower qualities 
of round coal for steam and forge purposes ing from 6s. per 
ton upwards. Engine fuel is in fair demand, and with the present 
limited output of slack prices are being maintained at late rates, 
common sorts averaging 3s, 6d. and 4s,; better qualities, 4s, 6d. 
to 5s, at the pit mouth. 

The contract season for gas coals is now opening, and there are 
already indications of an exceptionally keen competition. In 
many cases tenders have been sent in at quite 1s. per ton under the 
prices obtained last year, and there is every probability of exces- 
Sive cutting to secure contracts. 

The shipping trade is extremely quiet, with Lancashire steam 
coals ra from 7s, 6d. up to 83, 34. per ton, according to quality 
delivered at the Garston Docks or the High Level, Laverpocl 

Mr, John West, of the Gas Improvement Company, and for 





large 
the buik of the oo lighted simultaneously, a large governor 
should be fixed at outlet of the meter, but = ted the workshops 
or rooms were very large and at varying levels, it was desirable to 
have a governor fixed on each floor. By such means the supply of 
gas tothe burners could be — to a very considerable ex- 
tent, but to make the light still more ‘ect they should use 
burners with checks inside them, or, which was still more prefer- 
able, a ll governor to each burner. 

The Unbreakable Pulley and Mill Gearing Co., of West Gorton, 
Manchester, has recently brovght out an improvement in the 
adjustable swivel beari which work in spherical seatings to over- 
come the disturbance which arises from the pull of the belt, or 
when the shaft out of truth. In the case of ordinary bear- 
ings the step being held rigidly in position cannot accommodate 
itself to any erratic movement of the shaft, and arhymering action 
is consequently set up, with the result that the steps are rapidly 
worn out, with the further disadvantage that this wearing of the 
brasses destroys the method of lubrication, as the lubricant is 
constantly being displaced by the shaft rubbing —- one 
part and then another causing a pumping action which produces 
excessive waste. In the improved bearing brought out by the 
Unbreakable Pulley Company, which has been considerably 
elongated, and rests, as stated, in spherical seatings, the yielding 
of the bearing accommodates itself to any disturbance set up in 
the shaft, with the further advantage that it has a very marked 
effect upon the power required for turning the shafting. The 
company has preferably introduced long steps into these bearings 
for the purpose of efficient lubrication, as by this arrangement the 
shaft can be allowed to run in a continuous film of oil which is not 
liable to waste. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE outlook in the coal trade is at p more unf: able 
than at any time for a lo riod of years, Several of the largest 
coalowners in South Yorkshire have recently been seen on the 
subject. bing | all concur in stating that the prevailing conditions 
are distinctly discouraging, and that much anxiety is consequently 
caused. With very few exceptions all the pits are ranning short 
time, others are partially at work or closed altogether, and where 
the thin seams cannot be worked without a heavy loss, these portions 
of the pits have had to be abandoned. Owing to the high cost of 
production, contracts which are usually taken in this country have 

one to Germany and other foreign markets. Messrs. Newton, 

bambers, and Co., of the Thorncliffe Collieries, who held a large 
contract for Holland, tried this year to retain it by offering prices 
still lower than the low price obtained last year. They have not 
succeeded, however, in > connection, the order, which 
amounts to about 20,000 tons, having been placed entirely in Ger- 
many. To that market, too, has also gone the bulk of the Rotter- 
dam gas-coal contract, and others, which usually come to England, 
have been taken either by foreign or Scottish coalowners. This 
exclusion cf English coal from foreign markets has, of course, made 
competition at home all the keener, and the result will be exceed- 
ingly ur favourable to owners, workmen, and English tradegenerally. 

The coalowners state that the workmen are largely responsible 
for the present condition of things. As one of our largest owners 
in Eogland puts it, ‘They are now reaping the result of their 
imprudent intistance on a larger share of the results of business 
than its natural conditions will afford, and,” he adds, ‘‘for some 
time to come the suffering and inconvenience will continue.” The 
misfortune is that these lessons have been read before, and yet 
the miners follow their leaders tlindly, and have continued in the 
same course with similar disast conseq 

The steam coal trade at present is somewhat slack, the pits 
engaged in this class of fuel working only three to four days per 
week, With the openirg of the shipping season, which is close 
at hand, a better businers will be done. It is reported that the 
Baltic ports will be a little later in opening this year, but they 
cannot in any case be closed much longer. But few coal 
freights sre at preeent offered from the Humber to the 
Baltic. On the opening of the navigation the current figure from 








Hull to Stockholm and Cronstadt is expected to range about 3s. 9d. 
r ton. Ooly a moderate demand obtains for house coal for 
mdon and the South, the petition by dealers in sea-borne 





coal being again very sharp, Business with eastern counties is also 
restricted, and there is not much doing locally. Silkstone makes 
from 9s, 6d. to 10s. 3d.; secondary sorts at 93.; Barnsley house 
coal, in good qualities, ranges from 8s, 3d. to 9s.; Flockton, 8s. to 
8s. 6d.; and thin seam a 7s. 6d. per ton, all at the pits, In gas 
coal business is scarcely an average, prices varying too much for 
any precise quotation to be reliab Locomotive fuel is at present 
being delivered, under contract, at from 7s, to 7s. 6d. per. ton, 
although it is understood that those who are able to buy in the 
open market make better terms. Manufacturing fuel continues 
slow, with weakening values. Good riddled slack is at from 4s. 6d. 
to 5s.; ordinary pit slack, 2s, 9d. to 3s.; smudge, from 1s, 6d. to 
ls, 9d. per ton, according to quantities. Coke being in slight 
demand, causes more small coal to be thrown upon the market. 
Although the ovens are oo kept going, production is 
restricted ; prices run from 9s. to 10s. per ton. 

The agitation about the abolition or reduction of the coal dues at 
Hull seems to have died down. The inspection of coal at the 
great Yorkshire port has existed over thirty years, its advocates 
claiming that it has been a safegnard against the shipment of 
inferior fuel, whilst it has also ensured shippers receiving full 
weight, It is claimed, on the other hand, that the inspection of 
export coal is practically useless, and constitutes an exceptional 
tax upon the trade, from which Grimsby and Goole are exempt. 
Through the action of the South Yorkshire Steam Coalowners’ 
Association, who expressed the opinion that the inspection was 
uselees in regard to export coal, the tax was reduced to one-eighth 
of a penny per ton, its present figure, If the inspection is not 
abolished altogether, it is believed that the tax will be still further 
reduced, probably to one-sixteenth of a penny per ton. 

A slight improvement is reported in hematites in cases where 
large quantities are taken, but although sixpence per ton advance 
is said to have been obtained, the quotations still remain at from 
49s, to 51s. per ton, according to brand, delivered at Sheffield, 
Forge iron continues at 36s. per ton, bar iron at £5 5s. per ton, and 
Bessemer billets at £5 7s. Business is reported in nearly all 
directions, except in a few heavy specialities, as generally de- 
pressed. At the same time the volume of trade is as as ever, 
the difficulty being caused by the abnormally increased means of 
production. ; 

Rather more is doing in railway material, while steel manufac- 
turers and founders report increased inquiries which are pretty 
certain to lead to business ; yet on every side there are complaints 
that prices remain unremunerative. The tendency, however, 
seems to be towards improvement, and of foreign markets the 
Argentine Republic continues most disappointing, manufacturers 
here and elsewhere complaining both of the serious shrinkage in 
business, and also of the inability of customers to honour their 
drafts and pay their accounts. Neither is there any improvement 
to be reported from South America, the Cape, or la. The 
prospect is a little brighter in Australia, where the wool trade is 
reported to be better, while the ruptures in labour have somewhat 
settled. The sheep shear season for Australia will open out shortly, 
and several good orders have already been received. Some impor- 
tant work has come into Sheffield from India for files, engineers’ 
tools, and the general run of cutlery goods, particularly razors. A 
slightly higher rate of exchange, if continued, will help to improve 
business, It is maintained in one of our local papers that nothing 





has been done with China and Japan in hardware since the war 
broke out. Inquiries scarcely confirm that statement. The 
Chinese and Japan trade is mainly done from India, and manu- 
facturers re that there has been no falling cff in the demand 
from India for wares used in the two countries now at war. At the 
same time, owing to the destruction wrought during the conflict, 
trade is certain to be better when is restored. 

The exports of hardware and cutlery for March reached a value 
of £149,713, against £154,416 in the corresponding month of 
last year. The value for the quarter is £423,817, against 
£444,150 for the opening three months of 1894. ‘’he increasing 
markets were Sweden and Norway, Germany, Belgium, United 
States, British Possessions in South Africa, British Posses- 
sions in East Indies, and Australasia. Decreases are shown by 
Rassia, Holland, France, Spsin and Canaries, Foreign West Indies, 
Chili, Brazil, the Argentine Republic, and British North America. 
In steel the export business done for the month amounted to 
£152,608, against £144,698 for March of 1894, The value for the 
quarter was £371,315, against £415,343 for the first quarter of last 
year. The iocreaee 1s mainly owing to a much larger business 
done with Germany, France, and the United States, the latter 
having nearly doubled its requirements in steel. Oa the other 
hand, decreases were shown by Russia, Sweden and Norway, 
Denmark, Holland, British East Indies, Australasia, and British 
North America, 

The great frost has had far-reaching effects. In tho opening 
months of the year the outlook was exceedingly favourable in 
cutlery, electro-plate, and the general run of tvols. When the 
exceptionally severe weather set in, business practically ceased ; so 
much so that several firms at once recalled their travellers, and 
many who continued their journeys were not able to obtain orders 
sufficient to pay their hotel bills. Many industries were stopped by 
the frost, particularly the builders, carpenters, and similar trades ; 
and there 1s no estimating the damage which has been done by the 
protracted close of work. There is a welcome improvement in the 
price of silver during the past month, the value being now 2s, 64d. 
per ounce, which is an advance of 3d. The advance is attributed 
to the prospect of peace in the East, both China and Japan being 
countries with a silver currency. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A MORE active and generally improved state of affairs may fairly 
be reported in the pig iron tradecf the North of Eogland ; indeeo, 
a large business has been done this week by a number of the 
makers, and at an increase in prices for the commoner qualities of 
Cleveland pig iron and also for hematite iron, The market is 
being influenced by the heavy shipments that are being made this 
month, and by the more favourable reports as to trade in general. 
It appears most likely that better prices will rule now that the 
brisker time of the year has been entered upon, and it is 
probable that delay in purchasing will mean the payment 
of higher prices. ‘I‘hus, consumers both at home and abroad 
are anxious to purchase, and they <ffer rates which they would 
not pay when the month opened. Makers now are deliver- 
ing iron faster than they are producing it, and their shipments 
this month have been double those reporkd for the corre- 
page A rc in any month this year—last week’s quantity 
was 23, tons, and on Monday no less than 7745 tons 
were shipped from the Tees. The minimum price of No. 3 Cleve- 
land g.m.b. pig iron is 34s. 6d. per ton for prompt f.o.b. delivery, 
and sellers will not now look at 34s. 44d. which was taken 
early in the week, still lees at 343. 3d., which was accepted on 
Monday for a small lot. Cleveland warrants have advanced cot- 
siderably. No, 4 Cleveland foundry pig has been advanced to 
33s, 74d., and grey forge to 33s. 3d., and it is difficult to find any- 
one who will sell at less, Mixed numbers of East Coast hematite 
pig have been advanced to 41s. 9d. per ton, and sales are increasing. 

t has been officially ascertained that the net average realised price 
for Cleveland pig iron during the first quarter of the year was 
34s, 10°59d., or 6°34s, reduction on the previous quarter. In the 
corresponding period of last year the average price was 34s, 11°83d, 
Wages are analtered, as there is now no sliding scale in force either 
for the blast furnacemen’s or ironstone miners’ wages. 

The dulness of trade in the Middlesbrough district during the 
past quarter is well shown in the statistical report of the Chamber 
of Commerce, which records increased make of pig iron, increased 
stocks, decreased shipments, reduced imports of iron ore, reduced 
exports ef coal and coke, reduced exports of basic slag, and the 
launch of only a single vessel. Of ordinary Cleveland pig iron 
317,114 tons were made, against 278,359 tons in the corresponding 
quarter of last year; and of hematite, &c., pig, 230,000 tons 
— 231,000 tons, the total being 517,114 tons as compared with 
509,359 tons in the first quarter of last year. The stock of 
Cleveland ordinary pig iron was raised to 302,467 tens—which is 
more than three months’ make—and the increase for the 
quarter was 85,995 tons, thus showing that production exceeded 
consumption by 27 per cent. in Cleveland iron alone. The pig iron 
shipments from the port only amounted to 165,878 tons, or 44,106 
tons decrease on corresponding period of last year, or 21 per cent., 
which may be partly accounted for by the bad weather which 
prevailed this year. Of manufactured iron, 37,630 tons were 
exported ; and of steel, 43,850 tons; total, 81,480 tons, as com- 
pared with 82,176 tons in the first three months of last year, Of 
foreign iron ore the imports were only 284,499 tons, against 
435,243 tons in the previous quarter. Of basic slag shipped, the 
quantity was only tons. as compared with 11,144 tons ; and 
of salt, 31,036 tons, as against 50,209 tons. 

The manufactured iron and steel producers have in many cases 
assumed a more hopeful tone, they are receiving more inquiries, 
but as yet these have not led to much actual business, and works 
are very irregularly employed. But the prospects are undoubtedly 
more favourable for the shipbuilders, who have had an almost un- 
precedentedly unsatisfactory winter, partly on account of the bad 
weather, Shipowners, however, will not regret the launching of 
so few vessels, because it will reduce the number competing for 
freights, and enable them to secure better rates. Generally the 
present rates are such that only the most modern vessels can 
carry at them and yield any profits for the shareholders. 
Many boats are laid up owing to the impossibility of working 
them without loss. The older types of vessels are being sold 
in increasing numbers to the foreigners, who are able to work 
them at a profit where our shipowners fail, because they are 
free from the restrictions with which British shipowners are 
saddled. This question was referred to at a meeting of the 
North-East Coast Institution of Evgineers and Shipbuilders at 
Hartlepool, on Saturday, it being stated that well-decked steamers 
were being sold by British shipowners to foreigners at the rate of 
80 per year. e British owners cannot make the well- 
decked steamers pay, but the foreigners seems to be able to 
run them with profit. Our shipowners blame the Government 
authorities for this, and say they do not give this type 
of steamers fair play. They contend that they ought to have 
the same concessions as the turret deck type of steamers, and 
then they would pay well enovgh. The question is one of general 
interest to this district, as itis here that the ‘ well-decker” was 
first introduced, and the shipbuilders, especially in the Hartlepools 
district, have gone in largely for them. Hartlepool owners have 
during the last fourteen years had no fewer than 258 vessels of 
this type built for them, and as sea-going vessels they have given 
satisfaction. But the authorities do not allow them to load as 
much cargo as they are, in the opinion of their owners, fully cal- 
culated to carry, and the consequence is that with low freights 
they do not pay, whereas when the foreigner gets hold of one he 
takes his own course on the question of loading. At the same 
meeting of the Institution of Engineers the introduction of the 
metric system not only for money, but also weights and measures; 





was strongly advocated in a paper read by Mr. Baines. It was 
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suggested that the British Parliament should pass an Act making 
the use of the metric system optional till, say, 1905, and after that 
———. . } 

Messrs. W. Doxford and Sons, of Sunderland, are introducing 
the Bell-Rockcliffe system of ship plating. The inventor holds 
that in connection with the structural work of ships, ‘‘ packing” 
should be unnecessary. A ship ‘‘ packed” in the usual way carries 
about with it much useless iron or steel, while longer rivets are 
needed. The Bell-Rockcliffe so shapes the plates that they will 
fit closely to the ship's sides, whilst overlapping the edges of the 
inside strakes, and there are no vacant spaces to be filled with 
pieces of iron. Messrs, Doxford have ordered from the makers a 
second roller press capable of ‘‘joggling” plates up to lin. in 
thickness, their existing press taking them up to jin. only. 

At the meeting of the Cleveland Institution ot Engineers, held 
at Middlesbrough on Monday, Professor Arnold, of the Technical 
School, Sheffield, delivered to a very large i practical 
men, members, and non-members, a very interesting and 
instructive lecture on the ‘Microscopic Structure and some 
Physical Properties of Steel,” a subject which he has made his 
special study for years. He showed how the proportion of carbon 
affected the steel, and what effect the process of annealing also 
had upon it. 

The collieries have been more fully employed this month than 
for some time, because consumers have been requiring stocks to 
tide them over the holidays, and further than that shipments are 
improving, that affecting the Northumberland trade specially, as 
its best time is when the navigation season is on. It has been 
officially ascertained that the selling price of coal in Northumber- 
land for the quarter ended February 28th was 9d. per ton less 
than in the previous quarter, and the Conciliation Board have 
unaaimously decided upon a reduction of 6} per cent. in the men’s 
wi The present quoted price of best Northumberland steam 
coal is 83, 9d. per ton, but some sales at 93. f.o.b. have been made. 
It has been decided to continue the Darham Coal Sales Associa- 
tion, which regulates the prices of gas coals, but whether on the 
same basis as heretofore or with the full membership has not been 
made public, The exports of coal from North-eastern ports 
during last month reached 1,378,480 tons—45,116 tons less than 
in March, 1894. Coke is firm at 123. 3d. per ton delivered equal 
to Middlesbrough, but though this is the combination price, it is 
said that it does not yield a profit to some of the members. Rubio 
iron ore is firm at 123. per ton delivered on wharf in Tees. The 
output of some of the Cleveland ironstone mines has been reduced 
recently because so many of the men have been laid off owing to 
the influenza epidemic. Mr. Strachan is to be invited to continue 
as Chairman of the Northumberland Coal Trade Conciliation 
Board. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A STEADIER feeling characterises the pig iron market. The 
opinion ws among operators that prices have very probably 
seen the lowest point at present. Holders are, therefore, showing 
a special desire to sell. A small business has been done this week 
in Scotch warrants at 41s. 10}d. and 41s. 7d. cash. Cleveland 
pig iron is very quiet in this market, the price being 34s, 4d. cash. 
Hematite warrants are nominally unchanged at 42s. 6d. for Cum- 
berland, and 41s, 6d. for Middlesbrough warrants. 

Since last report an additional furnace has been lighted at 
Muirkirk to produce ordinary pig iron, and there are now 42 
making ordinary, 26 hematite, and 4 basic iron, total 75, com- 
pared with 72 at this time last year. 

The values of the principal makers’ brands of Scotch iron are, 
in the main, steady. G.M.B., f.0.b, at Glasgow, No, 1, is quoted 
43s, per ton; No. 3, 40s. 9d.; Monkland, No, 1, 43s.; No. 3, 41s.; 
Carnbroe, No, 1, 44s. 6d.; No. 3, 42s.; Clyde, No. 1, 47s, 6d.; 
No. 3, 44s, 6d.; Gartsherrie, No. 1, 493. 6d.; No. 3, 45s, 6d.; Calder 
and Summerlee, Nos. 1, 503.; Nos. 3, 453. 6d.; Coltness, No. 1, 
51s. 6d.; No, 3, 49s. 7d.; Glengarnock at Ardrossan, No. 1, 48s.; 
No. 3, 44s.; , No. 1, 468.; No. 3, 44s.; Dalmellington a' 
Ayr, No. 1, 45s.; No. 3, 43s. 6d.; Shotts at Leith, No. 1, 51s. 6d.; 
= 5 49s.; Carron at Grangemouth, No. 1, 54s. 6d.; No. 3, 


The shipments of pig iron from Scottish 
show an increase compared with those of t 
of 1894, 

The finished iron trade has hitherto been in a very depressed 
condition, the shipping department being in a specially unsatis- 
factory state. No marked improvement can as yet be noted, but 
the better reports from some parts of the Continent with reference 
to this eet ans naturally giving rise to the hope that ere long 
a more active demand may be experienced here. 

The steel trade is well employed, but competition for new con- 
tracts coming into the market is very keen, the result being that 
low prices are accepted. "or angles of Siemens steel are reported 
to have been sold at £4 7s, 6d., and ship plates at £4 17s. 6d., less 
the usual 5 per cent. discount for delivery in Glasgow district. 

The coal shipments from Scottish ports in the past week reached 
187,961 tons, compared with 123,578 in the p ing week and 
142,794 in the same week of 1894, This is the best week’s return 
since the beginning of the year, and it is hoped that business may 
continue to improve. The total coal shipments for the present 
year to date show a decrease of 368,463 tons, as compared with 
the clearances in the corresponding period of last year. Business 
in most of the district coal markets is slow, and prices so far exhibit 
very little change. The trade from the Clyde to Mediterranean 
ports has fallen off materially in the last week or two, owing to the 
threatened strike in Wales having been averted. The demand for 
coals, on the whole, is unsatisfactory for the season. Main coal 
is quoted, f.o.b. at Glasgow, 6s. to 6s, 3d.; splint, 63, 6d. to 6s, 8d.; 
ell, 7s. to 7a. 3d.; and steam, 7s. 9d_ per ton. 

Shipping coal was this week reduced 34. per ton at Fife ports. 

The coalmasters have intimated a reduction cf 5 per cent. in 
colliers’ wages, to take effect at once, It is not expected that the 
men will attempt any organised resistance to the reduction. 


ang in the past week 
© corresponding week 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALL danger is now regarded as over in connection with the 
colliers and the sliding scale, though some of the unquiet spirits 
amongst the colliers’ representatives continue their protests. 
Thanks, in a great measure, to the discretion and skill * Mabon, 
the storm has been weathered. The last important meeting, 
at which it may safely be stated the decision securing peace 
was made, took place at Cardiff on Monday, when there was 
a large attendance of delegates, in number 87, representing 
56,185 workmen. Mr. Abraham, M P., presided, and amongst the 
leading men were D. Morgan, Isaac, Onions, and others. After 
the chairman had given a full report of the London conference, 
and the arrangement entered into temporarily, so as to tide over 
any stoppage on the lst of April, the resolution was put of 
accepting or rejecting the recommendation to bind the workmen 
not to give notice to terminate the scale arrangement for twelve 
months, The result was that 55 supported the arrangement, 
against 14; and upon a question to relegate the whole matter for 
the colliers to decide by a ballot at the pits, 52 voted against, and 
25 for. This virtually settles the dispute, and two years’ steady 
working are now secured, 

After this momentous settlement, the question of the hauliers 
was discussed, Their principal grievance is that they have no direct 
representative on the Sliding Scale Committee, and as the general 
opinion of the meeting was that they should have, it was decided 
that the mode of election should be left to the workman’s 
representatives on the sliding scale, 
ere is now a good outlook before the coal trade of Wales, 














as rds the attitude of the men, and fears being quieted upon 
that head, the question to the front amongst coalowners, and on 
Change, is what are the prospects of business. It is known that 
some of the Welsh e has slipped res though it is not 
expected that it will remain. So long as Wales can put forward 
ample supplies of its best steam coal, coalowners need not feel 
alarmed. The greatest enemy to the Welsh collier has been him- 
self. He is now getting wiser. 

I see last week coal exports from the Cardiff ports totalled 
over 300,000 tons. Swansea also despatched 34,618 tons, and 
Newport, Mon., 41,899 tons foreign and 14,165 tons coastwise. 
March totals show well:—Cardiff despatched 1,170,904 tons, 
making a total for the first quarter of 3,173,552 tons; Newport 
sent 326,192 tons, making 823,309 tons; and Swansea 150,355 tons, 
making 389,280 tons. ~o Lilanelly despatched 16,798 tons, 
aoe the quarter’s total of 50,658 tons. In the face of a steady 
monthly increase, Ido not share the concern shown on ’Change 
this week at Cardiff, simply because future trade business is slack 
the last day or two, and shall fully expect to have to record a 
“turo” for the better. 

Oa ’Change, mid-week, Cardiff, the demand for prompt and 
early shipment was moderately good; for fature dull. Prices 
show a slight decline, as might be expected, quotations of late 
having been buoyed up by the fear of a strike. In steam coal 
prices at Cardiff this week are not so high “4 1s., and, in cases, by 
1s. 3d., as they were last week, and the fall has extended itself to 
Monmouthshire, and, in fact, to most classes of coal. The latest 
figures are :—Best steam, 10s, 3d. to 10s. 6d.; seconds, 9s. 9d. to 
10s.; dry sorts, 9s, 3d. to 9s. 6d.; and best small, 5s. to 5s. 3d.; 
best quality Monmouthshire was shipped from Cardiff this week 
for 93. 9d. to 10s. 3d.; seconds, 93, 3d. Small coal is glutted. A 
fair trade continues for house coal, though the indications of a 
waning business are becoming more pronounced. Cardiff prices 
this week are : No. 3, Rhondda, 10s, to 103, 3d.; brush, 8s. 6d. to 
8s. 9d.; small, 7s. No. 2, Rhondda, 8s, 6d. to &s, 9d.; through, 
6s. 9d. to 7s.; small, 4s. 9d. to 5s, 

Patent fuel is in moderate demand. Prices: Cardiff, 10s. 3d. to 
10s. 6d. Swansea shipped last week 1930 tons to France, 1000 tons 
to Roumania, and 1800 tons to Italy. Some Cardiff makers are 
heavily booked. Pitwood is recovering, and Cardiff prices are at 
15s, ex ship, though some sales were effected early in the week at 
a trifle less. The character of the iron and steel trades remains 
very much the same; namely, a brisk demand for steel bar, a 
moderate one for small goods, and a dearth of rafl business, 

Now that the first quarter has come to an end, it will be of some 
interest to review the iron and steel tradedoneso far. In January 
Cardiff exported 1631 tons; in February, 1394; and in March, 
1594 tons ; making a total of 4619 tons. Newport total for the 
quarter was 2858 tons, and Swansea only 667 tons. As I have 
stated, the principal trade is being done in steel bar, which figures 
independently of these export totals, the chief consumption ete 
in the West of Wales down to Carmarthenshire, and in Monmouth- 
shire, As usual, Cyfarthfa has been busy, and the other works 
fairly occupied. 

There is no change in iron and steel quotations. Bessemer bar 
ranges from about £3 12s. 6d., some makers quote £3 153. to 
£3 17s. 6d., and Siemens, £3 17s. 6d. to £4. Iron ore consign- 
ments have not been large this week. Prices range from lls. to 
lls. 3d, Rubio ; Tafna, 103. 64. to 10s. 9d.; Garucha, 10s. 6d. to 
103. 9d.; Porman, 93. 9d. to 10s. Shipping business was rather 
slack this week at Cardiff ; demand for tonnage for Spain, Gibral- 
tar, and the Bay Ports below the average, and coasting tonnage 
showed no improvement, 

Swansea harbour trade last week was moderately good. March 
showed a large falling off in imports, but an increase in exports. 
In the matter of tin-plates, which was the most important item 
last week in exports, Swansea shipped 78,487 boxes, and received 
from works 65,861 boxes. This shows a further decline in stocks, 
which are now down to 169,798 boxes, and yet I regret having no 
improvement to record in business, Oa ‘Change, Swansea, this 
week the tone was depressed, and it was remarked that though 
the demand was increasing, prices had not improved even a point. 
In consequence makers are not able to entertain business. This 
of necessity cannot last. With fuller demand a change must take 
place, if the labour market becomes tranquil. The exports of tin- 
plate in March from Swansea compare very favourably—14,906 
tons going to America and 3082 to Russia. 

The mills at the Villiers, Raglan Bay, Vernon, and Gwalia, Briton 
Ferry. were idle all last week. On Monday it was reported that 
the Worcester and Upper Forest Works, Morriston, which had 
been on stop last week, would re-start; but up to the time of my 
despatch this had not taken place. Nine thousand men are 
affected, mone it is believed that the stoppage is only temporary. 
The Beaufort Works remain in steady work at mills and in 
house. Midland and Morriston Tin-plate Works remain idle practi- 
cally, also the Duffryn Works, where out of 400 hands twenty only 
are reported as remaining working off the surplus. The situation 
of the district will be keenly understood when I quote—from the 
statement of a well-informed local authority—that out of 10,000 
operatives employed in the locality, only 1000 are now in constant 
employment. 

At Foxhole a restart is arranged, the men having agreed to a 
reduction of 124 per cent. 

The latest news I have of the important Worcester Works is 
that a deputation from one er has offered to concede a 
reduction of 10 per cent., but the proprietors state that concessions 
must come from all departments, and then they will be considered. 

Iam glad to modify some of these bad accounts with the more 
cheering forecast of the tin-plate king, Sir J. J. Jenkins, who 
stated at the Harbour Meeting, Swansea, this week, that a 
favourable turn was at hand. If the tin-plate trade with America 
is to be lost there was the opening cf China and Japan. Business 
with San Francisco too, was improving, there being 16 veesels 
that morniog bound for that destination, and the Osborne was due, 
which would board 4500 tons coal for the same place. Sir John 
also commented upon the improved relation between South 
Australia and this port, and predicted, with ccnfidence, better times. 

I note that the Barry Company propose to make a breakwater, 
and to go in also for large import business, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron business over here improves but slowly. The outlook, 
however, is generally more horefal than it was some weeks ago, 
Unfortunately, prices do not show the slightest inclination to 
advance, although increasing firmness has been in some instances 
noticeable. 

Concerning the iron and steel trades in Silesia, little or no change 
can be reported upon the week, dulness a in the pig iron, 
and also in most branches of the malleable iron department ; but 
a better demand is hoped for as = and early summer come on, 
and manufacturers are ready with full stocks to meet it. 

The condition of the Austro-Hungarian iron market has slightly 
improved, and there is quite a satisfactory demand experienced 
for bars and girders. The shipbuilding and engineering depart- 
ment will be rather briskly employed for some time ahead, as there 
are pretty large orders to be given out by the Hungarian River- 
boat Company, as well as the State railways. 

Basiness in the smaller articles of manufactured goods continues 
— and no alteration in prices can be reported. From the 

ifferent parts of France rather unfavourable accounts have 
been received upon the week with to the business done on 
the iron market, both the raw and the finished iron industries 
sesame in a stagnant condition, The works, as a rule, are but 
irregularly occupied, and concerning the condition of prices, the 
best that can be said is that an inclination to firmness prevails, 
Belgian iron trade is weak for the present. Of the improvement 
so eagerly hoped for there is as yet very little to be perceived, and 








quotations continue to favour buyers rather than sellers. In some 
special cases only more firmness been exhibited, and there is, 
in spite of the prevailing dulness in most branches, a fair confidence 
expressed wi! to the future of the iron trade, The 
colliers’ strike continues, but has hitherto chiefly extended over 
the Liége district. 

Though a better period seems to be coming on for the iron 
industry, there is, for the present, only a r business doing in 
the crude and finished iron departments of Rheinland-Westphalia, 
demand improving very slowly. In Siegerland and Nassau iron 
ore only the most immediate requirements are purchased, and 
minette of Lorraine as well as S h ore is weakly called for, 
The pig iron market has, in some instances, exhibited considerable 
firmness, but the majority of the works still report themselves 
ae occupied, and stocks continue to increase. The con- 
dition of prices is depressed generally. Manufacturers of finished 
iron are, on the whole, not complaining so much of trade as the 
producers of pig iron, for there are fair orders coming in now and 
then, which keep the shops in tolerably regular activity. As soon 
as the weather becomes more settled a good os demand is 
SS and the hoped-for improvement in quotations 
will probably follow. 

Concerning the different sorts of manufactured iron, there has 
been but little done in bars upon the week, while girders have been 
in better request lately. There is a perceptible improvement in 
the demand for hoops, and prices show a rising yen p A dull 
business continues to be done in all sorts of plates, no symp- 
toms of an improvement can be noticed. Quotations remain 
extremely depressed. Much the same can be told of sheets. In 
a few specially favoured instances only has demand been a trifle 
more lively. The outlook in the wire and rivet department con- 
tinues very unfavourable, although from abroad a fair inquiry bas 
been experienced lately ; but all contracts of some importance have 
to be competed for most keenly, and sacrifices have to be made in 
order to secure a moderate Seen. The situation of foun- 
dries and machine shops, as well as wagon factories, is, all things 
considered, most unsatisfactory, and poor accounts only are given 
of last week’s activity. 

The value of French ——_ during the first two months of the 








present year amounts to 315,000f., while value of export was 
520,087,000f. only, which will be seen from the following figures :— 
Import. 1895, 1894. 1893, 
A Fr. Fr. 
Victuals .. .. .. 156,140,000 .. 278,919,000 151,206,000 
Raw materials .. 366,784,000 .. 441,459,000 .. ,029,000 
Manufactured goods 79,391,000 .. 89,157,000 .. 77,585,000 
602,315,000 809,585,000 593,820,000 
Export. 1895. 1894, 1893. 
Fr. Fr. Fr. 
Victuals .. .. 84,192,000 91,266,000 91,942,000 
Raw materials ++ 139,702,009 120,025,000 128,443,000 
Manufactured goods 277,512,000 235,146,000 251,890,000 
Parcels sent by post 18,681,009 14,184,000 12,119,000 
520,087,000 460,621,000 479,894,000 


These fi must be highly satisfactory to the French Protec- 
tionists, showing not only a decrease in the import of foreign 
one but also a considerable increase in the export of French 
goods, 








Tue INSTITUTION OF ELECTRICAL ENGINEERS.—In consequence 
of the exigencies of their building operations, the Council of the 
Institution of Civil Engineers have been compelled to place the 
whole of their premises in the contractor's hands, and no further 
meetings can therefore be held there for some considerable time. 
The Institution of Electrical Engineers have consequently obtained 
permission to hold the remaining three er - of their session, 
viz.,on April 24th, May 9th and 23rd, at the Society of Arts, 
John-street, Adelphi. 


TRADE AND BusINEss ANNOUNCEMENTS.—Messrs. R, Hunt and 
Co., Earl’s Colne, have recently appointed Mr. W. T. Parrack, 
of 171, Queen Victoria-street, as their London representative for 
their manufacture of shafting, pulleys, &c., and agricultural 
machinery.—Mr, Joseph Price, Assoc. M. Inst. C.E., announces 
that from this date his address will be 125, Bunhill-row, as he has 
concluded arrangements to assist in the management of the 
business of Messrs Le Grand and Sutcliffe, hydraulic and artesian 
well engineers. He will continue to act as consulting ineer in 
matters connected with refrigeration, ice making, and the like, The 
Britannia Company, of Colchester, announces that it is now 
opening an electrical de ent at its London office for all kinds 
of high-class electric work, more especially for electric lighting and 
transmission of power, 


Ratrray Heap LiGHTHOUSE.—The Commissioners of Northern 
Lighthouses have been e ed during the three years in 
erecting a lighthouse and fog signal on the Ron Rock, which lies 
about a fifth of a mile off Rattray Head, Aberdeenshire. This 
head is notorious for its rapid tides, and the numerous dangers 
lying outside of it, on which many a good ship has been broken. 

e tower is completed, and ready for the reception of the optical 
apparatus. The apparatus, which was designed by Messrs. Steven- 
son, consists of nine panels composed entirely of refracting prisms, 
the focal distance being 920 mm. These panels are arranged to 
show a group of three flashes in quick succession. The lenses sub- 
tend an angle of 80deg. vertically, and this height has been 
obtained not by the use of flint glass or by prisms of Fresnel’s 
section, which cause great loss of light from divergence, but b 
using biconvex equiangular refracting prisms. This apparatus wi 
have in its focus a five-wick paraffin lamp, and the beam of light 
shown to the sailor will be equal to at least 39,220 standard 
candles, As this 5 won is novel in design, the French light- 
house engineers were invited by M. Lepaute, the contractor—who 
was the lowest offerer—to examine it before it left Paris, and they 
expressed themselves as highly satisfied with it. It was also tested 
on the 21st ult. in the workshops of Messrs, Steven and Struthers, 
Glasgow, when the equian prisms were found to increase the 
power of the beam of light by from 15 to 20 per cent. of the rays 
of light incident on them, 


DeaTH OF Mr. JoHN BucHANn, C,E —With sincere regret we 
announce the death of Mr. John Buchan, Aseoc, M. Inst. C.E. 
which took place at Plymouth on March 20th. In June last Mr 
Buchan found the state of his health necessitated his resignation 
of the city engineership of Norwich, to the t t of the 
Corporation and ,the citizens generally ; the City Council ut this 
time handsomely acknowledged their indebtedness to Mr. Buchan 
for his most valuable services Mr, Buchan was a son of the late 
Captain D, Adye Buchan, R.N., of Plymouth, who formed one of 
Ross’s Arctic expedition, commissioned to, if ible, find and 
relieve Sir John Franklin. Mr, Buchan was educated at North 
Hill Grammar School, and articled in 1873 to the late Mr. Robert 
Hodge, C.E., borough engineer of Plymouth. On the expiration 
of his articles he was appointed on the staff of the borough engi- 
neer of St, Helens, Lancs., and later as assistant borough engineer 
of Plymouth, which me ay he resigned to become borough 
engineer of Grimsby. In 1892 he was elected city engineer, archi- 
tect, and surveyor of Norwich. In all his appointments Mr. 
Buchan exhibited singular energy and ability, which was espe- 
cially evident at Norwich, where, during the short time he was 
—— to devote to his duties, he made great strides with the 

“a? po of the very difficult main drainage problem of that 
city. In prosecuting this latter work, he undoubtedly overtaxed 
his strength and brought on his fatal illness, He was buried at 
Plymouth Cemetery on Saturday, March 23rd, 1895, Ata council 
meeting on Tuesday, March 26th, the Norwich City Council, on 
the motion of the Mayor, resolved that a letter of condolence 
should be sent to the relatives of the late Mr, Buchan, 
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INSTITUTION OF JUNIOR 
-= ENGINEERS. 


e mee of this Institution held at the 
wotemone Palsoe Hotel last Friday, April 5th, 
the chairman, Mr. H. J. You » P ding, a 

per on ‘The Study of Alloys” was read by 
Me. Walter G. McMillan, Lecturer on Metallurgy 
in the Mason College, Birmingham. The author 
gave an account of some of the recent researches 
of Roberte-Austen, Wright, Heycock, and 
Neville, and many others on the nature and con- 
stitution of alloys. He showed how some pairs 
of metals formed homogeneous mixtures, which 
might be kept for hours in a fused condition un- 
c ; whilst others rapidly separated into 
Jayers; and he described the influence of in- 
creasing pa of a third metal upon the 
immiscible pairs. ; 

It was then shown ne mixtures, baer — 

ight give a non-homogeneous metal when 
ivaiitieds which was explained by referring to 
the tendency to form “ entectic” alloys of defi- 
pite composition with lower fusing points than 
those of the metals used, so that one constituent 
after another crystallised out from the mass of 
fluid metal, leaving at last the entectic alloy to 
solidify in the spaces around the separated solid 

= The author instanced various cases of 
segregation and liquation, both in metallic alloys 
and in steel and iron, and showed not only how 
the cellular structure of solidified alloys can be 
seen with the aid of a microscope, but how 
certain pre-existing metallic compounds may 
often be isolated by attacking metals with suit- 
able solvents. 

Evidence of many kinds was then examined as 
to the nature of alloys; and it was seen that, 
whilst the character and behaviour of a few alloys 
justified the assumption that they were true 
chemical compounds, by far the largest majority 
appeared to be merely mixtures or solidified solu- 
tions of metals one in another. But since the 
mechanical properties of nearly all the alloys, for 
which any claim to chemical union may be 
advanced, are in the last degree unsatisfactory, 
the proposition to mix alloys in atomic proportion, 
which had often been made, did not recommend 
itself, even if it were possible—having regard to 
the irregular loss of metals in melting—to obtain 
a metal of precisely the desired composition. 

In conclusion, the author urged the necessity 
for precision and system in reporting results, and 
regretted the use of trade names, which (even if 
in certain cases justifiable) were misleading to the 
lay mind, and tended to produce great confusion 
in the literature of the subject, because there was 
no certainty as to the meaning of an author who 
merely employed such a term, without giving an 
analysis of the mixture. As knowledge advanced, 
engineers would require to know the composition 
of the alloys in the market, that they might be 
able to discriminate for themselves their fitness 
for the required purpose. 

In the discussion which followed, Messrs, W. B. 
Clarke, W. J. Tennant, A. W. Marshall, Gardner, 
Loftus Perkins, W. De Ritter, E. Berry, and the 
chairman took part. 








LAUNCHES AND TRIAL TRIPS. 


On the 9th inst. Messrs. Ropner and Son, of 
Stockton, launched a steel ecrew steamer of the 
following dimensions, viz.:—Length between per- 

ndiculars, 324ft.; breadth, 46ft. 6in.; depth, 

ft.; which they have built for a continental 
firm, The steamer is built off the spar decked 
= yy he yo and top-gallant Serve 
e; her weight carrying capacit; ing 
5000 tons on 21ft. ; “the saloon and athe te the 
captain and officers are fitted in the poop, whilst 
the engineers are accommodated under the bridge 
amidships, and the crew in the top-gallant fore- 
castle. She has water ballast in acellular bottom 
and in the after peak ; all labour-saving appliances 
are fitted for economical working, and also for the 
expeditious loading and unloading of: cargoes. 
She has steam steering gear amidships, and screw 
gear, four powerful steam winches, one large 
multitubular donkey boiler, direct steam windlass, 
stockless anchors. The engines will work up to 
about 1100 effective horse-power, and are by 
Messrs, Blair - Co.; = O34 of = = 
expansion type, having cylinders 23}in., 39in., an 
64in, by 42in., steam bei on by two large 
steel boilers working at 1601b. pressure. The 
steamer has been built under the supervision of 
Mr, C. A. Bushell, of Newcastle-on-Tyne, and 
was named Tiger by Miss Corder of the same 


city. 

On Wednesday week the s.s. Selby, which has 
been built for and by Messrs, Ropner and Sons, 
Stockton-on-Tees, was taken to sea for trial trip. 
Her dimensions — between pe: - 
diculars, 280ft.; breadth, ; depth moulded, 
18ft, 6in.; and is classed as 100 Al at Lloyd’s. 
She has a break poop, raised quarter and partial 
awning deck extending continuously from abaft 
the engine-room right forward, with chart house 
amidships, and also large iron houses containing 
roomy accommodation for the engineers. The 
saloon and cabins for captain and officers are in 
the poop aft, and the crew and firemen are 
berthed in the forecastle forward. The steamer 
has web frames in all cargo holds, dispensing 
with beams, and has a cellular bottom and after 
peak tank for water ballast. Her triple-expan- 
sion engines are by Messrs. Blair and Co., having 
cylinders 2lin., 34in., and 56in. by 36in. stroke, 
with two steel boilers working at a pressure 
of 160 lb., and fitted with an evaporator. Every- 
sy acing ed satisfactorily, as of 104 knots 
per hour being obtai The st is de- 
signed to carry 3000 tons deadweight on 17ft. 6in, 














Socuty or Arts, — The following are the 
papers to be read at the first four Wednesday 
meetings of the Society of Arts after Easter: 
—The Use of Electricity for Cooking and 
Heating,” by R, E, Crompton, M.LE.E.; ‘ Devi- 
ations of the Compass,” by Professor A. W. 
Reinold, F.R.8.; ‘‘The Extraction of the Rarer 
Metals from their Oxides,” by Professor William 
ee aie nates, = ») FRS.; he 
or C) o! ents,” ap- 
tain W. de We Abosy, OS, FES 





THE PATENT JOURNAL. 
Condensed from “ie ange Oficial Journal of 
a : 


Application for Letters Patent. 


*," When patents have been “communicated” the 
name address of the communicating party are 
printed in italics. 


26th March, 1895. 


6277. Cross-Tizs, H. H. Lake.—(W. R. Smilh, T. C. 
Ranshaw, A. F. Beach, and J. L. Birmingham, 
United States.) 

6278. Sox Lavina Macuines, H. H. Lake.—(E. C. 
Judd, United States.) 

6279. CoLournmne New Pips, F. Fischer, London. 

6280. Fastener for Garments, J. Trantom, London. 

6281. Manuracturge of Oxipg, A. W. Anderson, 
London. 

6282. Buoyant Wire Rorsgs, G. G. M. Hardingham. 
—(The Firm of Felten and Guilleaume, Germany.) 

6283. CenrrirugaL Sxparators, 8. C. Rockman, 
London. 

6284. Derermunine Hicu TemreratTurss, J.G.Wiborgh, 

mdon. 

6285. Enainezs, L. Grote, Germany. 

aaa Composixnc Frames, R. Barnicott, 


to 
6287. CarnriaGe Brakes and Razsts, W. J. Simmons, 
Bristol. 


6288. Courtine Joints for Toses, G. Round, Bir- 
miugham. 
6289. ExpLosiver, W. D. Borland, London. 


27th March, 1895. 


6290. Avvostmsnt of BicycoLz WuHeExs, C. Procopides, 
Manchester. 

= Suurrers for Hanp Oamenras, E. H. Jaques, Bir- 
ming 3 

6292. Wasts Paeventer for Beer Macuines, W. Smith, 
Smethwick. 

6293. Otzanina Woot, J. Strakosch and A. Herzet, 


gow. 

6294. Securing Wacongtre Szats, G. T. Cheetham, 
Bradford. 

6295. Exastic Boors, G. H. Hollingworth, Bradford. 

6296. Dyzina Fisres, J. H. Sparks, A. Stockdalf, and 
M. Liebert, Huddersfield. 

6297. Toy, J. Hall and R. 8. Bashall, Manchester. 

6298. Tourniquet, J. T. Abell, Derby. 

6299. Sree, Factne Oorrer Prares, A. J. Henstock 
and T. Henstock, jun., Hanley. 

6300. Tazatine Coal for Makino Gas, A. McDougall, 
Stockport. 

6301. Bicycies and Taicyciss, 0. W. Harrison, Man- 
chester. 

6302. Catipers, J. Watkins, Birmingham. 

6308. Kerrie Hanpizs, W. Topham and E. Snushall, 
Birmingham. 

6304. Topacco Pirz and Piva, A. Appleby, Birming- 


6805. Boat, F. Roomf, Alcester. 
6306. Purtryine Mixx, H. Rein and F. Ltibbe, jun., 


ge 
6307. Fasteninac Suozs Toceruer, R. Crotogino, 
Berlin. 


6308. Hanpkercuiers, W. N. Jenkins, London. 

6309. Dravent Exciupger for Doors, J. Glaister, 
Manchester. 

6310. TricyoLe and Bicycie Comsrnen, G. H. Teague, 


lorence. 
6311. Fasric for Tents and Pavixions, A. de Linde, 
London. 


6312. Steam Sprays, G. A. Nussbaum. London. 

6813. Prorgectina Suoar Canzs, J. Y. Johnson.—(A4. 
Figge, Germany.) 

6314. Secunrnc Animas for Opgrations, F. T. G. 
Hobday, London. 

6315. Brake and Sranp for VeLocirgpes, W. Murray, 
London, 

6816. Connectinc Raitway Lines, H. L. Peters, 


mdon. 
6817. Drrvinc Gear for VeLocrrepzs, J. Egglestone, 
London. 


6818. TRANSMITTING ELECTRIC Currents, A. G. Water- 
house, London. 
gu Current Meters, A. G. Waterhouse, 


on. 

6320. New Exrecrric Switcums, A. G. Waterhouse, 
London. 

6321. Securina Tires to Rims of WaEexs, W. Pilling, 

mdaon. 

6322. Ticket Boarp and Letrer-sox, C. S Heath, 
London. 

6323. Repucixe Merats, A. Reichwald.—(7he firm of 
F. Krupp, Germany.) 

6324. PHotogRaPHic Mounts, E. T. Cottingham, 
Thrapston. 

6325. Pygumatic Tires, W. Y. Lambert, London. 

6326. West Rims, F. Cave, W. Higgins, and T. G. 


Mellors, London. 
6327. Buastine Compositions, H. R. von Dahmen, 


ndon, 
6328. Dyg-sturrs, H. E. Newton.—( The Furbenfubriken 
vormuls Friedrich Bayer an! Co., Germany. 
6829. — and Srups for Cotiars, C. W. Bennett, 
mdaon. 
6330 Tosacco Pirgs, A. J. Muir, London. 
6331. Courtines for Cars, G. A. Lyncker and A. 
Schropp, London. 
6332. Countine Apparatus for TYPEWRITERS, W. Fish, 
London. 
6333. ATTacHMENTs to Gas Burners, F. W. Zimer, 
London. 
6334. Sueve-cceanina Devices, A. J. Boult.—(F. 
Brandstaedter, Belgivm ) 
6335. Crosine Cask Vents, 0. H. Lount, London. 
6336. Castinc Lines of Typz, A. H. Alexander, 


London. 
6337. Provens, R. H. Fowler and G. Turner, 
London. 
6338. Tosacco Poucues, H. Kaufman, London. 

6839. Gruxpstongs, R. Pollard and R. R. Gibbs, Liver- 


poo! 
6340. ncn me the Braxas of Venicuzs, J. Trantom, 


ive 
6341. _ for Storing Paints, &c., M. Rutley, jun., 
mdon. 
6342. PuorocrarHic Cameras, L. J. R. Holst, 
London. 


6843. Sasn Fastener, 8. Whitehead, London. 

6844. Scissors, A. Steward, London. 

6345. Protectors for Boots and Sxogs, H. Smith, 
London. 

6346. Corset FasTeninos, J. tt, London. 

6347. Pitz Fasrics, J. Reixach and F. Bamford, 
London. 

es - ae TELEscore and Compass, R. Schmidt, 


mdon. 
6849. IonrTina Device for Sarsty Lamps, C. Koch, 


on. 

6350. Apparatus for BrusHine Carpets, T. Pfister, 
London. 

6851. Dynamo-ELEcTRIC Machines, W. M. Mordey and 
8. P. Thompson, London. 

6352. Arrixine TrapE Marks to ARTICLEs, H. A. 
Wanklyn, London. 


28th March, 1895. 


-“-. + arama Psnoi1s, 0. Laight and C, Batchelor, 
ndon. 

~. ow Vatves, 8. H, Adams and M. J. Adams, 

or! 

6855. Foa-sigNaL, W. H. Pope, Surrey. 

6356. Tzats, G. F. Wesson and H. P. Ward, Sheffield. 
6357. Siecnt Exevator Markers, W. Mavitta and 

E. H. Parsons, B: 
6358. Fire-GraTz Bars for Furnaces, J. Nelson, 


elson. 
6359. ConstrucTine WaLis and Pizrs, H. R. Stock- 
man, Dover. 





6360. Pirzs, J. Whitehead, Birmingham. 
6361. Maton Sraixer, J. Forshaw, Liverpool. 
6362. PHorooraPHic Dark Surpes, W. Tylar, Bir- 


m: 

ay -* ‘opscco Pipzs, J. E. Margoschis, Sutton Cold- 
eld. 

6864. SasHes and Doors, A. Rhodes and C. Gill, 
Bradford. 


6365, Fiptertnc Warer, ©., W., and G. K. Craig, 
Newcastle-on-Tyne. 
6866. Penstocks and WaTertTicHt Doors, T. Blake- 


’ 

6867. Emptyine Bruce Water from Boats, A. J. Hay- 
ward, Woodbridge. 

6363. Maxine Correz, E. Wilda, Manchester. 

6369. Tasuzs, A. and J. 8. Thomson and A. Thomson, 
jun., Glasgow. 

6370. VeLocipgpg and other Wurst Tires, H. Tee, 
Liverpool. 

6871. Szcuninc Kwyitrinc Pins, E. R. 8. Bartleet, 
Redditch. 

6872. Arr-cusHION TRaveLLine Cap, E. W. Killey, 
Liverpool. 

<= Boxes for Maxine Brick Tza, M. Harris, 

iw. 


6874. Fitrzninc Apparatus, T. Barker, Manchester. 

6375. Action, A. T. Dally, London. 

6876 Necks and Stoppers of Botrues, J. Crabtree, 
Lincoln. 

6377. Water WHEELS, P. Toth, Glasgow. 

6378. Tosacco Pirz Prive, H. er, Leeds. 

6379. Om Stoves for Hratinac Porroszs, J. Medcalf, 


Lincoln. 
= Watcu Penpant and Fasrenine, D. I. Marcuson, 


6452. CanpsBoarp Box Manuracturg, J. E. Thornton, 
Altrincham. 
=. ~~ and Gitpine Macuuys, E. Wilkinson, 
ic 


per Corrosion in Borrers, J. H. I: nes, 


6455. Recoppixc Execrric Surry, W. Thomson (Baron 
Kelvin), Glasgow. 
6456. Purrinc-on Tires of Oycizs, 8. M. Thompson, 
Ww 


G x 
6457. Tarnorts, A. Watt, Glaegow. 
6458. TREE Pots and Saucers, J. P. Crook, Wolver- 


hampton. 
— — Hover, J. A. Rhodes and 8. W. North, 
eeds. 
6460. Maize TorasHinc, &c., Macuines, F. Needley, 
Lincoln. 
6461. Protective Latrics for Wixpows, J. Graef, 


gg ee 

6462. Jomnt Couriisea, W. Kritzler, jun , Colegne. 
6463. Stoves, K. Krebs, Cologne. 

as gon Fotpine Macuines, L. Munro, Dirgwall, 


6465. Boor Lastise Macuinr, W., J., and A. Haigh, 
Leeds. 


6466. Arracuinc MetaL Frances to Roiiesr, J. Wil- 
cock, Manchester. 
6467. es for Lawn Tennis, &c., E. M. Payn, 
mdon. 
6468. Revo.vinc Dionamas, H. D. Fitzpatrick.—(A. 
Fuhrmann, Germany 
= Manway Covex and Dust Box, W. Mcintosh, 


lasgow. 
6470. ScotcH Brock, M. E. R. Crawford and D. F. 
Banker, Manchester. 
LE 





6881. InLaymncof AMALGAMATED MetALs, R. B. Boulton, 

6882. SECURING TiREs to Wuer.*, C. Challiner, Man- 
chester. 

6383, — and O11 Motor Enaivegs, J. Southall, Wor- 


cester. 

6384. Rotary Motors, M. Friedlaender, London. 

6385. Cycuzs, J. Valére and W. Birkmyre, London. 

6886. Caszs for Ink Botries and TcHES, C. E. 
Hunter, London. 

6387. ScrEw-pows Mera Co1_ar for Sypnone, &c., J. 
Wilkins, London. 

6888. Boot CLzaninc Macuinery, M. 8. Stevenson and 
A. Baines, London. 

oe ORNAMENTING MeTaLiic Susstances, A. Reed, 


6390. LicuTinc Mivzrs’ Lamps ELECTRICALLY, J. Peel, 


don. 
6391. Current Switcuoxe Apparatus, A. Ballance and 
C. E A. Fitz-Maurice, London. 
6392. Pees for Strincep InstRuMENTs, C. E. Walker, 


ndon. 
6393. Device for SHurriine Oarps, R. T. Meredith, 

London. 
6894. Portasteand DetacuaBLe Framr, W. 8. Coppin, 


on. 

6395. ConstrucTinc Mivgrat O11 Lamps, G. H. Lilley, 
London. 

6396. Tar Borers, J. Clayton, London. 

6397. SELF-supPorTiNnG Scarro.pina, T. H. Wimbush, 


6398. Matrress with Bamboo Sprinos, A. de Linde, 
London. 

6399. Diearsa Macuings, T. C. Darby, London. 

6400. Prorzctine Execrric Conpuctors, J. A. King- 


gre 

6401. Wree Grass, W. P. Thompson.—(J. N. Gregg and 
C. C. Stouffer, United States.) 

6402. Szwaxe Swat Banps, W. P. Thompson.—(C. 
Necker, Germany.) 

Lirgsvoys, G. H. Sankey, Liverpool. 

6404. W. Sanders, Liverpool. 

6405. Treatine Ivory, OC. Raspe, Liverpool. 

6406. SaeatHine Surps and other Vessers, H. M. 
Steinthal, Londo: 


n. 
6407. = for Securina Lapies’ Veits, E. Harvey, 
mdon. 
6408. Heatirc Waren, F. W. Walbrand-Evans, 
Lond 


on, 

6409. Dovusig-action Suction Pump, F. Breyer, 
London. 

6410. Vessex for Pacxinc Bourtrter, P. R. J. Willis — 
(A. Burson, G. H. Mackall, and A. R. Mackall, United 
States.) 

em and Boxgs, H., H. G., and J. F. Fuchs, 


on. 

6412. Rarstnc and Lowerine Apparatus, A. R. Bur- 
nell, Uxbridge. 

6413. —— for Fisnixnc Luvs, W. C. Gilles, 


6414. Fine Screens, H. 8. Burton, London. 
6415. Szwinc Macuunes, C. Bb. Hunt, London. 
= Roses, F. W. Ball and J. H. Winter, 


on. 
6417. Construction of Pianos, T. H. Hutchinson, 
London. 


6418. OBrarnine Motive Power, C. Hume, London. 

6419. Sockets, J. R. F. Flemming, H. Checketts, and 
T. Hislop, London. 

6420. VaLves for Pumps, E. Howl and W. W. Attwood, 
London. 

6421. THImBLe and other SHow Caszs, T. Johnson, 


on. 
6422. Daawine Tastes, 8. J. Laughlin and J. Hough, 
London. 
a Hee, Pappep HorsgsHors, J. P. Buengers, 


on. 
6424. Biisp Rouugrs, W. Heitkamp, London. 
6425. Camp Bp for Trave.iers, &c, P. Perrinon, 


London. 

6426. Lace, J. Y. Johnson.—(Lu Société Maxton Frires 
Walney and Co., France.) 

6427. Fexzpine Fort into Continvovs Kins, J. Craven, 
London. 

6428. Preventine Coiuisions to Trains, O. Lauch, 


London. 
6429. Cocoa and Smazar Beveraczs, E. J. Lusby, 


London. 

6430. Conpurits, J. F. Cummings and W. 0. Yawkey, 
London. 

6431. Process for Propuctne ALuminium, A. Roger, 
London. 


6432. Icz-cREAM Freezinac Macurine and Onvry, P. 
Dutto, London. 

6433. WasHine Macuinss, W. Mottershall, London. 

6484. Lamp ExtTincuisHine Apparatus, W. Mottershall, 
London. 

6485. Typewriters, W. Mottershall and H. J. Sanders, 


on. 
6436. Harn Comss, O. March and A. Winterbottom, 
London. 
29th March, 1895. 


6487. Fiusnina Apparatus, W. D. Scott-Moncrieff 


6471. no Presses, A. Gray, London, 

6472. Wepex Draivive Macuines, J. Nadler and L. J. 
Marieburger, London. 

6478. A Supstiture for Narurnat Cork, E. Hermet, 
London. 

6474 Matca Boxes, E. L. M. Heard, near Newport. 

6475. Mzrat Bucxizs for Trousers, W. Berg, 


London. 

6476. Disuas for Hotpine Soap, E. J. Rogerson, 
London. 

6477. Hammer Hanp xe, J. Lieb, Birmingham, 

6478. Borries and BorTie S1orrers, W. H. Watts and 
H. Everest, London. 

6479. Topacco Pirzs, J. H. Stacey and W. J. Hawkins, 
London. 

6480. Brake for Wine Cases, P. Kerekes, London. 

6481. Toastina and Roastise Macuring, R. Grout, 
London. 

6482, Hee, Burnisuine Macuiyes, J. G. Lorrain.—(J. 
0. Collins, United States.) 

6483. Protective Appiiance for Sinks, A. H. C. 
Burrow, London. 

6484. Drivinc MrcHanism for Crcies, W. J. Lloyd 
and W. Priest, London. 

6485. CoMBINED and Dainxine VessEL, M. O. 
Turner, London. 

6486, Fire Extincuisuixe, J. C. Merryweather and 
G. Harris, London, 

6487. Castors, R. Dixon, London. 

6488. Frames for Wixpow SasHes, P. McKenzie, 
Canada. 

6489. MANUFACTURING Pneumatic TcBes, W, Starley, 
London. 

6490. Apparatus for Dryixc Liven, J. Reilly, 
London. 

6491. Evaporatine Apraratvs, J. Lee, Liverpool. 

6492. Saws, W. Tickle, Liverpool. 

6493. Woop Cutrise Macuinery, W. Tickle, Liver- 


pool. 

6494. Execrric ALakmM Ciocks, E. and M. Fuchs, 
London. 

6495. EartH Ciosets, F. W. Rima, London. 

6496. Apparatus for Stoprinc Tramcars, M. McEwen, 
London. 

6497. Boots and Sxozs, W. Tolhurst, London. 

6498. Cuarns for Crcies, H. Woodier, London. 

6499. Sowsr, J. Cosgrave, London. 

6500. Tappgt for Power Looms, W. Irvine, London. 

6501. WaTeR Pires, M. Schroeder, London. 

6502. Lanrern Sime Capriers, H. C. Bryde, 
London. 


6503. DutcH Oven, F. Janes, London. 

6504. Box Irons, W. Priebs, London. 

6505. Brtu1arp Cuzs, E. Liebscher, London. 

6506. SupporTine Pictures, J. M. Boyer, London. 

6507. Carco CaRRyYINe Steamers, E. H. O. R. Ropner, 
London. 

6508. Music Rout, J. Pollock, London. 

6509. PHoto TransMiTTinc Apparatus, R. Greville- 
Williams, London. 

6510. ScratcHine or Scrapiuxe BrusHes, T. Finne, 
London. 

6511. Groves, C. F. Weber, London. 

6512. Cyciz Grarine, R. Stephen, Lordon. 

6513. Boxine Gioves, J. R. Martin, London. 

6514. Buttons, 0. 8. L. Gore, London. 

6515. MarHop of Decoratine Surracss, J. Gordon, 
London. 

6516. APPLIANCE for Suprortine Hats, KE. M. Fuller, 


mdon. 
6517. — and Burner for Liquips, F. Hodgson, 
mdon. 
6518. Construction of Fotprse Boxgs, R. H. Filmer, 


on. 
6519. Hanp and TraveLiine Baas, H. O, Syllwasschy, 


mdon. 

6520. CarriaGe Tires, J. B. Sterckx and J. H. Nunn, 
London. 

6£21. Exuisitine Successive Numera.s, H. W. Ley, 
London. 

6522. SuncicaL Ouppinc Appiiancs, P. Basmaison, 
London. 

6523. Enoruyz Governine Apparatus, The Brayton 
Petroleum Motor Company, Ld., and H. Townsend, 
London. 

6524, Horse Cotiars, D. Weston.—(P. D. Weston, United 


tates. 
6525. Lock Nut, H. Townsend, London. 
30th March, 1895. 
6526. INCANDESCENT Gas Lamp, W. Penman, Edin- 


6527. TaPERED Cycie Sappie Pap, E. V. Naish, 


n. 
6528. a Postinc and Apvertisine, J. B. Lord, 
cliffe. 
6529. Expanpine Friction Ciutcuss, W. Connell, 
Manchester. 
6530, Securnine Fiances and Rurriss, J. Schofield, 
Manchester. 
6531. Drivina Gear of Cyoigs, F. Smart, Man- 
chester. 
= CoLouRED Printep Desiens, J. A. O'Loughlin, 








and H. Farmer, London. 

6488. Batt Tap for Warer, J. Sykes and B. Ellis, 
Huddersfield. 

6439. Bitt-Hooxs, J. J. Clark, 7. 

6440. Iron Fence Stanparps, C. R. Lioyd, Salisbury. 

6441. Dasu-pots, W. Hartnell, Leeds. 

6442. Prant Propacators, J. Tonry, Wolverhampton. 

“aa @. W. Herdman and P. Stevenson, 

6444. Drinxine TrovucH for Cattiz, J. B. Millar, 
Johnstone, N.B. 

6445. Printine Textite Fapaios, J. A. O'Loughlin, 
Manchester. 

6446. Printing TextiLe Fasaios, J. A. O'Loughlin and 

Barclay, Manchester. 
6447. ScrarpeBLERs and Carpine Enoixes, H. Thorp, 


ax. 

6448. Securnine SuHeets of Zinc, &c., E. B. Podmore, 
Halifax. 

6449. Locomotive VaLvE Reversing Gear, T. H. 
Thoms, Di te 

6450. Bituiarp Quss, G, Skinner and W. 8. Taggart, 
Bolton. 


6451. Carpine Enaines, H, Newsome, D. Giggal, and 
G. Lodge, Leeds. 





6588. CoLOURED Printep Desions, J. A. O'Loughlin, 
Manchester. 
= — Prinrep Dezsiens, A. Barclay, Man- 
ester. 
6585. WaTeR Heatine Boies, F. W. Beck, East Grin- 


s . 

6536. Propucinc ExxcrnicaL Errscts, J. T. Niblett, 
London. 

6537. Boox Hotpsr, F. Course, London. 

6538, Git Boxes, J: Whitaker, Keighley. 

6539. Dravugut Exctupers for Doors, T. Green, 
Keighley. 

6540. Printing and CoLtourninc Macurine, E. Wilkin- 
son, Norwic! 

6541, CycLte Pevats, H. H. Monks, Nottingham. 

6542. BrntiaRp Marker, W. Murdoch and J. Tyrie, 


hog 
ba EVERSING Drivinc Gear for Cycuzs, F. Fox, 


6544. Margriat for Potisuine Fett Hats, A. Turner, 
Manchester. 
6545. Arc Lamp for OpricaL Lanrarns, G. Davenport, 
London. . 
bes > TeLeGRaPH Cixcuits, 8, D. Williams, Newport, 
on, 
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6547. Boormaxers’ Pincers, E. Edwards.—(F. Tipp- 
mann, Germany. 

6548 a E. Edwards.—(S. de Jonge, Ger- 
many. 

6549. Mecuanism of Cycixs, J. Keohane, 
London. 

6559. Mgans for Disrrisutine Manurg, &c., 8. Thorp, 
Huddersfield. 

—- of Divipine Stivers of Fisre, C. Holt, 


ax. 

Fiats of Carpine Enaines, A. Hitchon, 
Accrington. 

6553. Evevatine and Dumpine Carts, L. E. and H. 
Hoy, London. 

6554. —— for Cycir Sapp.zs, J. B. Brooks, Bir- 

6555. OTOGRAPHIC Biinp SHutters, L. J. R Holst, 

rmany. 

6555. Vatve Gears for Gas Enaines, J. W. Slater, 
Manchester. 

6557. Evecrric Lieut Apparatus for THEaTRrs, 8. V. 
Evans, Manchester. 

6558. FLower Cup for Coats, R. B. Gordon, Glasgow. 

6559. Om Can, E. Hughes, Swansea Valley. 

6560. CoupLines for Pires, W., G., and W. H. Lawson, 
Manchester. 

6561. Duat Box, F. T. Snow, London. 

6562. ComBinep K Eand P: aPH, G. Barron 
and The Interchangeable Automatic Machine Syndi- 
cate, London. 

6563. Stirrup LeaTHeR AtracuMENT, W. G. Leckie, 

ow. 

6564. Coppoarps for FirEMEn’s CLoTuine, W.J. Worth, 
Bournemouth. 

6565. Ececrrotytic Propuction of ALKALI, H. Tee, 
London. 

6566. Saint IRonmina Macuinery, W. A. E. Henrici, 
London. 

6567. Cigar and CigaRetre Houpsrs, B. W. MacArthur, 
London. 

6568. Dayne Liven, T. M. Anderson and H. Eldridge, 
London. 

6569. Rerinine and Repucine Mertats, J. B. Torres, 








ion. 
6570. Supports for PaorocraPH Frames, J. R. Mally, 
mdon. 
6571. CenrriruGcaL Orgamers, A. H. Reid, London. 
6572. Covers for BicycLe Sappies, W. 0. McIntire, 
London. 
6573. Compasses, G. W. Heath, London. 
6574. LaBeLLiva UMBRELLaS and WALKING Sricxs, O. 
A. West, London. 
6575. CHARGING PoRTABLE ELECTRIC ACCUMULATORS, 
= pwn —. * a. Send 
6576. CycLometers, W. W. Hastings, London. 
6577. Lapres’ WATERPROOF CLoaks, I. Finberg, 
London. 
6578. Derectine BRoKEN Enns in Looms, R. Bracewell, 
London. 


mdon. 
6579. Fastenines for Lapizs’ Dresses, M. B. Under- 
i ingham 


5 in . 
6580. Comn-FREED VenpInG Apparatus, J. C. Eckardt, 
London. 
6581. Locomotive Wrinp Currer, E. Purrier, London. 
6582. Fastentne Trucks on PLarrorss, W. Ropert, 


mdon. 

6583. Trres, T. Clifford-Jones, London. 

6584. Rounpasouts, B. Baxby, don. 

6585. Gasgous Furt, P. Douin and P. Kestner, 
London. 

6586. Evecrric Pygumatic Action for Oraans, A. Price, 
Birkenhead. 

6587. Macarnge for Dresstnc the PrripHeries of 
Guass Discs, Société Parisienne de Verrerie Optique, 
London. 

6388. Rouen Grinpine Grass Discs, Société Parisienne 
de Verrerie Optique, London. 

6589. Potisnine Giass Discs, Société Parisienne de 
Verrerie Optique, London. 

6590. Locks, E. E. Glaskin, London. 

6591. Fitter, Count R. Westphalen and Baron F. von 

n, London. 
6592. Eysg-ciasses or Sprcracies, L. F. Oomitti, 


mdon. 
6593. ExveLope and Letrer Ssests, L. and H. G. 
ndon. 
6594. CasES for Decanters, G. and F. S. Carter, 
London. 
6595, ADJUSTING ARTICLES of FuRNITURE, A. E. Paskell, 


London. 
6596. Maxinc Perroumes, M. Otto and A. Verley, 
London. 


6597. Lamp Burners, F. E. Ma rdato, London. 
6598. Launcuine Torpeposgs, E. W. Lloyd and C. W. 
Hutchinson, London. 
6599. Wixcugs, W. J. Pirrie, London. 
660. Hanpies for VeLocirEpss, C. A. Davis, London. 
6601. Drviprse Apparatus. Tarnéczy’sche Maschinen 
und Feuerwehr-Requisiten-Fabrik-Actien Gesell- 
schaft and L. Flesch, London. 
6602. a INDELIBLE Picturgs, F. Schachinger, 
on. 
6603. Cuunns, F. T. Gade, London. 
6604. real Packina, C. OC. Braithwaite, 
mdon. 
6605. Froat, G. R. Roberts, London. 
6606. Brush Boarp Borinc Macuing, J. Bodek, 
London. 
6607. Gas Branpinc Apparatus, F. Hughes, London. 
6608. Sketch Booxs, &., F. J. and P. M. Bright, 
London. 
6609. AUTOMATICALLY WEIGHING Megat, G. Anderson, 


London. 
6610. Opgratine the Brakes of Trarns, A. Farinetti, 

mdon. 
6611. Borters for HorticutruRaL Purposes, J. Cooper, 

mdon. 
6612, Hanpie-Bars of Cycizs, G. Wackerbarth, 


on. 

6613. AnTIsEPTic, Brooke, Simpson, and Spiller, R. J. 
Friswell, and (. Mills, London. 

6614. Opznine, &c., Winpows and Doors, R. Adams, 
London. 

6615. TREATMENT of Peat, H. H. Lake.—(The firm of 
M. M. Rotten, Germany.) 

6616. Sovnpine Warcues, Z. Pantillon, London. 

6617. Szcurinc Rims to Woes. Spokes, C. K. Welch, 


London. 
lst April, 1895. 
6618. SopeRINe Joints, C. L. Clarke and W. P. Theer- 
man, Manchester. 
6619. Heatrnc Water, W. Shore and G. Coupe, 


ley. 
6620. Umpretta Rip Hoiper, G. Schreck, Man- 
chester. 


6621. PREVENTING Punctures, A. Blakebrough and 
s orn, 8. 

6622. Feepine Carpons in Arc Lamps, A. J. Howard, 
Taunton. 

6623. Sprvninc Sprnpies, J. Drake and R. J. Heap, 


ceri n. 
6624. Stanps for Carvirc Hams, L. B. McCulloch, 


Crewe. 

6625. Too. for Currine BortEr Tunes, &c., 8. Carter, 
Sussex. 

6626. Writmnc State and Pencit SHARPENER, J. C. 
Ferguson, Carlisle. 

6627. Pwgumatic Tires, H. Hadden and W. H. Halli- 
well, Leicester. 

6628. A Fioatine Ropes, E. and F. J. M. Chapman, 
Manchester. 

6629. Sarery Stirrup, J. McKenny, Dublin. 

6630. AuTomatic Excuange Systems, R, J. Urquhart. 
—(W. Decker, United States ) 

6631. FiusHine Cisterns, W. Willis, Belfast. 

6632. Mixtnc Paecipitants with Szwaez, J. Berry, 
Manchester. 

6633. Lamps, J. and J. D. G. Lind, Liv 

6634. Comp :nrp Pitz Pix, W. and 
Renfrew. 


1. 
. Cathcart, 


6635. Tone Sprnninc Macuinery, E. Gilyard and 0. 
Ward, Bradford. 


6637. Weavire Macuwne, T. Boyter, Failsworth, near 
Manchester. 

6638. Sargry Pocket, W. A. Aylett, London. 

6639. Merat Bourrce Necks, H. W. Ludlow, Bir- 
mingham. 

6640. Instrument for AsctRrTaInine the METACENTRIC 
Herouc of a Sup, A. Denny and W. Gray, Glasgow. 

6641. Wire Fasteninas, A. Barber and M. Leggat, 
jun., Glasgow. 

6642. Cover Jacket for Botries when Orgnina, C. H. 

Alldred, Kent. 

6643. Boot StRaPs INTERWOVEN with Wire, A. Zehnp- 
fenning, Germany. 

6644. ALaRuM CLocks, J. Gould, Liverpool. 

6645 Sanitary Warer-cLoset Seat, T. W. Mason and 
D. Biaks, Manchester. 

6646. Pocket ComBtnaTIon TaBLE Kwire, &c, J. R. 
Robinson and 8. Drummond, Gateshead-on-Tyne. 

6647. Skates, J. Naylor, Sheffield. 

6648 VeLociPepes, G. de Cosmo and W. Birkmyre, 
London. 

6649. Evectric Burciar ALARM3, F. Terrey, London. 

6650 Busk Prorsectors for Corsets, a. Newgas, 
London. 

6351. Coverines for Rartway Trucks, J. Backhouse, 

on. 

6652, AccuMULATOR P ates, A. Duffek and B. Holub, 

London. 


6653. SHowuse Ecaves, E. M. V. Gibb and G. W. Simp- 
son, London. 

6654. TsLtrHonE TaansMmitTers, M. Kotyra, London. 

6655. Rock Dritt, 0. A. Allison.—(The Dixon Drill 
ig vm United States ) 

6656. Union for Atracnine Teats to Rina3, E. Min- 
cher, London. 

6657. ELtectric Lamp Horber, G. Lyons and H. Bevis, 
London. 

6658. Tire, H. 8. Burton, London. 

6659. Strap Fastener, H. 8. Burton, London. 

6660. Pips, H. S. Burton, London. 

6631. Mattine of Grain, A. Kinder and H. Baird, 


ndon. 

6662. Musica Apparatus for VeLocipspes, G. M. 
Fehre, London. 

6663. Rouspasouts, C. Rolland, London. 

6664. Generators, D. T. Piot, London. 

6665. Rack for DispLayine PHotocrapss, H. C. Hall, 
London. 

6666. Or or Spirit Stovs, G. C. Marks —(L. Trainard, 
France.) 

6667. Tings, P. A. Craven, London. 

6668. Saget Metat Boxes for Matcues, A. Dubois, 
London. 

6669. Drawriye Poss, W. Burton, London. 

6670. Removasie Covers for Books, W. Poole, jun, 


London. 

6671. GaLocur, CO. Hugo, London. 

6672 Paptocks, E. Edwards.—(Messs. Damm and 
Ladwig, Germany.) 

6673. Coatinc Metat Piates with Tix, H. J. Ridley, 


on. 
6674. AuTeRNaTING CURRENT Morors, G. Benischke, 


mdon. 

6675. Baake Suozs, A. J. Boult —(/. H. Parkinson, 
Cana 

6676. Frames for States for Writino, J. W. Williams, 
London. 


mdon. 
6677. Fotpinc Kwives ard Forks, F. Praunegger, 


on. 

6678 Brake Suozs, A. J. Boult —(J. H. Parkinson, 
Canada.) 

6679. C.eantnc the Leaves of Prants, R. Bonhote, 
London. 

6680. Scr-p Bor x, J. Walkerand Co. and E. J. Ranby, 
London. 

6681. Ecrcrric Switcues or ConTRouuers, J. M. 
Cronin, London 

6682 Vatve for Barret Heaps, G. Hewett and E. 
Cousens London. 

6683. MecHanicaL Stoxers, W. A. Ayres and H. P. 

r, London. 
6684 ToTaLisators, R. M. Macdonald, London. 
6685. — Carn - Gear for Cycies, H. Exner, 
ndon. 

6686. SuRVEYoR’s Ruter, C. Bristow, 

London. 

6687. Packie for Piston-rope, A. Cocks, London. 

6588. ANCHOR, R. W. Barker.—(W. F. Burroughs, United 


RoaDsIDE 


ates. 
6689. Cutrine CLors, G. C. Boroughs and J. Jackson, 
London. 


6690. IncaNDESCENT Gas Burners, A. Besson, London. 
6691. Sarety AppLiance for Bowers, A. G. Schaeffer, 
London. 

6692. Tanninc Hives, &c., F. Prelli and B. Demo, 
London. 

6693. CyciEs, B. J. B. Mills.—(L. Bidauld, France.) 
6694. AneMomaterRs, R. M. Lowne, London. 

6695 Potato Dicemse Macuings, C. J. Moulton, 
London. 

6696. FuancED Pres Jornts. G. King, London. 

6697. Dye Propvuction, J. Y. Johnson —(The Bad ische 
Anilin and Soda Fabrik, Germany.) 

6698. Ucitisine ANmMat Motion, ‘I. Taylor and H. 
Archibald, London. 

6699 LEANING FEED waTeR Heaters, J. G. Calvert, 
London. 

6700. Spark Arrestes, J. G. Pye and P. E. 8. Cooper, 
London. 


2nd Apri, 1895. 
6701. PorTaBLE SHowes Batu AppaRatvs, R. Friedel, 
Lond: 


on. 

6702 CasH Reoistertnc Macuings, T. Shepherd and 

The Simplex Cash Register Syndicate, London. 

6703. Steam Enaine VaLve, J. Smith and O. Wynn, 
Cardiff 


6704. Watcn ase Pariser, G. V. and E. Pinfold, Heck- 


mon e. 
6705. Hor-waTeR Apparatus, A. J. Choppen, Great 
Chesterford, Essex. 

6706. Tosacco Pipss, W. Ritchie, Liverpool. 

6707. CamMERA FocussinG APPLIANCE, E. G. B. Barlow, 

Glasgow. 

6708. SUBMARINE SEARCH-LIGHTS for Suips, J. Olarkson, 

Manchester. 

6709. Heat Inpicators for Ovens, R. J. O. Webster, 

Warwickshire. 

6710. Gtazisc Roors and Sxyuicuts, G. M. Smith, 
ham. 


Birming! lo 

we Puriryinc Acetates, A. R. Scott and T. Hen- 
erson, 3 

6712. CoLtaR and Ourr Srups, &c., T. Morton, Bir- 
mingham. 

6718. Looms, A. G. Brooks.—(W. F. Draper, United 
States 


6714. Srups and Soxitarres, H. Mills, Birmingham. 

6715. LicutTinG Fires, A. Lesquoy and 8. de Petroff, 

Manchester. 

6716. FiusHine Cisterns, W. R. T. Sinclair and OC. 

, sen., Manchester. 

6717. Soap, W. Ford and C. P. Maher, Lacerpot. 

6718. Preparrnc Proto Necatives, A. W. Bryan, 
anc r. 

“— Mowine Macutnes, D. Rhodes, T. Staines, and 


is er, Leeds. 

6720. Ink Wetts, J. R. Hill, Stourbridge. 
6721. Cyote and other WHer. Trezs, J. J. Warry, 
Liverpoo! 
6722. Gas Propucine Furnaces, A. Clouard, G! We 
6723, Secuninc Brake Puuieys, J. Wilcock, Man- 
chester. 
6724. Book-coveR and Book-MaRK, A. Cotgreave, 

London. 


6725. Nrrric Acrp, F. Hamer and A. G. Marshall, 
Lond: 


on. 
6726. Gear for Cycizs, J. Davies, Nottingham. 
6727. STREET JorTERs’ Tent and Truck, A. Whalley, 


Warrington. 
6728. Potueys, F. G. M. Stoney.—(Z. W. Stoney, 
India.) 
6729. ADVERTISING AppaRATus, W. E. Heys. —(S. 


ae 


6720. DentaL CHarrs, W. B. Mann and W. T. Stil- 
well. London. 

6731. List-BLock Fasteners, 0. Calton, London. 

6732. Host-coupiines, A. L. Bailey, London. 

a ees of Human Exoreta, R. O. Sayer, 


“= Teacuinc ELEMENTARY Geoorarzy, J. W. Baynes, 
6785. CovstRucTION of F£oLE Currers, 8. Spink, 
Arbroath 


roath. 

6736 DispLayine Inscriptions, A. R. Upward and R. 
almer, London. 

6737. Maxine Tite Pavixe of Cement, E. Delorenzi, 


ndon. 
6738. Printina Articies of Any Suars, H. Rudolf, 


mdon. 
6789. Go.¥r CLvB., J. Cochrane, jun., Leith. 
6740. Surrrine SwitcH Ports on Raitways, J. Lynn, 


Glasgow. 
ue Sorggens for Drvinc Cuiornes, W. Halliday, 
Ww 


6742 Time-cHeck for Brnuiarps, & , H. W. Douglas, 
London. . 

6743. Cyote Pepat Puiate Stay, W. H. Ainsworth, 
Coventry. 

6744. Mecuanicat Toy, O. Hanks, London. 

6745. Epor Burnisners, A. 8. Vose, London. 

6746. Steam Borers, P and J. J. Meehan, London. 

6747. Not Locks, T. J. B. , London. 

6748. Evetess THreapers, J. Bigelow, London. 

6749. STRETCHER for AwBuLANCcE, W. G. Hayward, 


don. 
6750. arm E W. Ingamells and A. W. Matthews, 
7m. 


ndaon, 
6751. TREATMENT of Spent Hops, E. Davies and H. M. 
H. Goodfellow, London. 
6752. ADVERTISING PLats, A. E. Howarth, Newcastle- 
on-Tyne. 
6753. Sree. Sxcrt Bann, F. D. Bull, London. 
6754. Sertine up the Srumps of a Wicket, W. Tolton 
and W. E. Tapley, London. 
6755. Doppy MecHanism for Looms, R. L. Hattersley 
and S. Jackson, Bradford. 
6756. Connectinc the Parta of a TELEPHONE 
Apparatvs, A. J. Boult.—(P. Rabbidge, Australia.) 
6757. Stockxines, E. M. Maclean, London. 
6758. WHeEE.s, G. A. Goodwin, Westminster. 
6759. Rotary Enoings, W. Pickles, London. 
760. Boor and Sxos Fastenine, E. R. Starmer, 
London. 
6761. Manuscript Books, A. Barker, C. Combridge, 
and G. F. Smith, London. 
6762. Race Game and Corn Freep Apparartovs, G. D. 
Melven, London. 
6763. CurmmBine Race Game, G. De Melven, London. 
6764. Brakes, A. E. Harries, London. 
6765. AuTomaTic Raitway Switcues, J. Hartman, 
London. 
6766. Mosinc Macurnegs, J. Boland, G. W. Fritz, H. F. 
s, aud J. J. McCloskey, London. 
6767. ja Yarnsin Form of Sxeis, A. Monforts, 


ndon. 

6768 Cement Mitis, W. Garner and E. A. Glover, 
London. 

6769. Gates Protector, W. Rourke, London. 

6770. ApveRTIsinG, H. A. May, Gravesend. 

6771. Taicoer, B. Rous, London. 

6772. Parasos, M. Stocklmeier and OC, A. Bronaugh, 
London. 

— ieee for Hotpinc Lerrers, L. Armanni, 


mdon. 

6774. Feepinc Hay to Macuiyezs, G. W. Bischof and 
J. F. Martin, London. 

a a for Enact Toois, E. W. Schuster, 


on. 

6776. AUTOMATICALLY APPLYING Brakes, W. 8. Hew- 
ndon. 

6777. ACETYLENE GenEeRATING ApPARaTus, E. Gearing, 
London. 

6778. CENTRIFUGAL Macuing, G. Heine, London. 

6779. Vatves for Compounp Enorngs, E. J. Woolf, 


ndon. 

6780. Tupes, O. D. Abel.—(The Deutsche Metallpatro- 
nenfabrik, Germany.) 

6781. Socket for E:ectric Grow Lamp, The Edison 
and Swan United Electric Light Company, Ld., and 
C. F. Proctor, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 





531,108. Exrractinc Apparatus, W. T. Forbes, 
Atlanta, Ga —Filed January 20th, 1894. 
Claim.—The bination with a digester having a 
dome in communication therewith, a pipe leading into 
the dome, a branch pipe leading into the first-men- 
tioned pipe, and valves in said pipes, of a heater below 
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the digester, pipes leading from the digester into the 
heater, a pump, 8 pipe leading from the pump into 
the digester, a d pipe leading from the heater, 
a steam pipe in communication with the discharge 
pipe, oa valves in said pipes, substantially as {set 


531,143. Apparatus For Eectrric HEATING, 
SMELTING, AND SepaRatine, J. W. Woodfolk and J. 
C. Wharton, Nashville, Tenn —Filed December 12th, 


1898, 
Claim.—(1) The combination with an electric heating 
and smelting apparatus La | means for circulatin; 
a body of water, of the hollow electrode through whic! 


the terial to be treated is fed, the electrode K, 
nr and through which 


set forth. (2) The combina‘ an electric 
heat and smelting apparatus ha’ means for 
circulating a body of water, of the hol e 


lectrode 
through which the material to be treated is fed, the 
lectrod hi electrode and 











Aprit 12, 1895. 


tions from an electric source to the said electrodes, for 
the purpose set forth. () The combination with an 
electric heating and smelting apparatus, the electrode 
through which the mate to be heated is fed, the 
trode K, through which the water circulates 
having oxidisable material arranged in contact with 
the water, the water basin or vessel with which the 
electrode K is provided, and the connections from an 
electric source to the electrodes, substantially as and 
for the purpose set forth. (4) The combination in an 
electric smelting and separating apparatus, the elec. 
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a4 
trode K, having liquid or water channels, the oxidisable 
material secured to the said electrode so that the 
liquid or water will engage the material, and the 
oxygen liberated from the liquid will be re-absorbed by 
the said material, the hollow electrode /. extending 
through the electrode K, and through which electrode 
J the material to be smelted is fed, the cover P, the 
stop cock q to open or close the peumee way of gases, 
or to force the vapou.s through the said liquid or 
water channels, substantially as set forth. 


531,157. Recom - acruatep Hypravtic Brercu- 
OPERATING MECHANISM FOR ORDNANCE, J. B. G. A. 
Canet, Paris, France.—Filed November 17th, 1892. 

Claim —(1) In a quick-firing gun in which the 
breech is opened by the simple pull of a lever, the 
combination with the said lever, of a hydraulic 
cylinder secured to the gun and having its piston-rod 
adapted to engage said lever, of a second hydraulic 
cylinder secured to a part of the gun mounting that 
recoils and provided with a piston, pipes connecting 
said cylinders and means for dri forward the 
piston of the second cylinder by the recoil of the gun, 

hereby a liquid tained therein is displaced and 
forced into the first cylinder, and moves its piston to 
open the breech, substantially as described. (2) Ina 
quick-firing gun in which the breech is opened by the 
simple of a lever, the combination with the said 
lever, of a h, ulic cylinder secured to the gun and 

ving its - to engage said lever, a 
pois hydraulic cylinder secured to a part of the 

gun moun t recoils, and vided with a 

piston, pipes connecting said cylinders, a spring 

recuperator communicating with said second cylinder, 

a pipe connectiog said first cylinder and recuperator, 

a valve controlling said communication, and means 

for driving forward the piston in said second cylinder 

by the recoil of the gun, substantially as described. 

(3) In a quick-firing gun in which the breech is 

opened by the simple pull of a lever, the combination 

with said lever, of a hydraulic cylinder secured to the 

n and having its pistoen-rod adapted to engage said 
ever, a second hydraulic cylinder secured to a part 
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the gun mounting that recoils, and provided with a 
iston, pi connect: said cylinders, a stop fixed 
e mounting and arranged in 
pai ton-rod of the second cylinder, 
whereby the piston is driven forward upon the recoil 
of the gun and a liquid in said cylinder is displaced, 
a spring recuperator communicating with said second 
seliadar, a pipe connecting said first cylinder and 
recuperator, and a valve controlling said communica- 
tion, substantially as described. (4) In a quick-firing 
gun in which the breech is operated by the simple 
pull of a lever, the combination with the said lever, 
of a lever f pivoted on the hinge of the breech block 
carrier bracket, a pinion /* fixed on the pivot of the 
lever /, a hydraulic cylinder / fixed to the gun, the 
piston-rod of the said cylinder projecting from both 
ends and having a rack /4 at the rear end which 
en with the ion f6 another hydraulic cylinder 
m fixed to the , and having at one end a spring 
p.a ram m2 having a valve head m3, a 
movable piston valve seat m4in the cylinder, a spring m* 
for fi the said seat against the valve head, an ad- 
justable s' >p o fixed to the carriage in the line with the 
ram m2, a valve box m5 fitted with valves r 7’ for distri- 
buting the liquid through pipes 7 n’ to the cylinder /, 
a e m? leading from the rear end of the 
cylinder m to the valve box, a pipe m® forming an 
exhaust pas: from the valves 77’ to the forward 
end of the cylinder, and a handle for operating the 
valves rr’, the whole operating so that at the end of 
recoil the ram m? is driven inward by the stop o, thus 
charging the accumulator with liquid under pressure 
which is used upon opening the valve r for actuating 
the piston /’ and opening the breech, and upon 
ig the valve 7’ for returning the piston /’ and 
reclosing the breech, substantially as described. 








Turoat IrRITATION AND CovaH. — Soreness and 
ess, tickling and irritation, inducing cough and 
the voice. For these sym 8 use Epps’s 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 


Gigooring ble confections becomes 
vely 











6636. Empossinc HoLttow-warz, J. H. Ross, Bir- 
mingham. 


Bilberbe-g, United States.) 


K, sur ding the hollow 
through which the water circulates, the oxidisable 
material 0, upon the electrode K, so that the 
water will come contact with it, and the connec- 
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Is. PPS AND Co. * 
shit Ghomista, London.” , 







































































































































Apri 19, 1895. 





THE ENGINEER 


325 











THE WORKING OF LIGHT RAILWAYS IN 
BELGIUM. 

In a previous article, entitled ‘‘ Light Railways in Bel- 
gium,” published in our issue of March 29th, p. 259, and 
April 5th, p. 279, we sketched the inception and main fea- 
tures of a comprehensive scheme for providing Belgium 
with auxiliary railways, and gave a summary account of 
all the vicinal lines in that country, except those in the 
neighbourhood of the capital and in the mining district. 
We will now supplement this with information as to the 
constitution and working of the society or company 
formed to carry the scheme into effect, and also with a 
table summing up the principal particulars concerning all 
the lines now made and the main results, both material 
and financial, hitherto achieved by the vicinal lines 
collectively. 


A royal decree of July 6th, 1885, sanctioned the revised | 


bye-laws of the Société Nationale des Chemins de Fer 
Vicinaux, the head-quarters of which are at Brussels; 
and its object is declared to be the construction and 
working of vicinal railways in the kingdom, and possibly 
their extension into other countries. The Society is per- 
mitted to place its available funds in the deposit or 
current account of the National Savings’ Bank and Pro- 

















cent. per annum ; and after repeated notice, at intervals 
of two months, the council of the Society may annul the 
shares in arrear, in which case all amounts paid inremain 
acquired to the Society. After the expiration of the 
ninetieth year of working a line conceded, the State and 
the Provincial and communal authorities interested will 
have the right to buy at par, pro rata of their subscrip- 
tions, the shares originally subscribed by individuals ; and 
the Society is empowered to issue debenture bonds repre- 
senting the annuities due to it. The Society and its lines 
are relieved, as far as possible, from the payment of 
dues, rates, and taxes. 

The Société Nationale is managed by a council con- 
sisting of a president, four administrators, and a director- 
general. The president is nominated by the king for six 
years; and the nomination may be renewed indefinitely 
for the same period. The first president was M. Léon 
de Bruyn, who is now Minister of Public Works ; and he 
was succeeded by M. Fris, member of the Chamber of 
Representatives, who still holds that office. The vice- 
president is M. Wellens, Inspecteur Général Honoraire 
des Ponts et Chaussées ; tal ta other members of the 
adininistrative council are M. Dubois, Administrateur des 
Chemins de Fer de l’Etat; M. Maurice Urban, General 
Manager of the Grand Central Belge Railway; and 


M. du Roy de Blicquy, Ingénieur Honoraire des Ponts et | 
Chaussées. There is a supervising committee consisting | way proposed. 


Equiva- 











among the shareholders and half as a contribution to the 
general reserve fund. In the event of the Société 
Nationale abandoning an unproductive line, there is pro- 
vision for its being handed over, under certain conditions, 
to a group of shareholders who may be directly interested 
in keeping it running; but in no case can the Society 
recover the sums advanced for working. 

A further Royal decree determined the procedure to be 
adopted for obtaining a concession, of which the following 
are the principal provisions:—Every application for 2 
concession must be accompanied by (1) a report as to the 
object, advantages expected, existing communications, 
and the influence likely to be exerted upon them by the 
new line ; (2) a detailed estimate of the cost; (8) the pro- 
posed rates, and an estimate of the probable receipts 
with considerations in support ; (4) a complete specifica- 
tion of the project; (5) part of the Government map, to 
the scale of 1 : 20,000, showing the proposed course of the 
line ; (6) a general plan of the localities, to the scale of 
1 : 2500, showing the proposed line and sidings; (7) a 
special plan, to the scale of 1 : 200, for each part of the 
proposed railway passing through portions of the com- 
mune where there are houses, and as to which detailed 
instructions are given; (8) a longitudinal section with a 
sufficient number of transverse scctions ; and (9) detailed 
drawings of the principal works and type of permanent 
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5 Length | iength | Capital in | ‘Total cost i ‘in| apr Receipts 1893|8 1908) expenses 
3 P ™ . | len | ‘otal cost in cos’ mile in |Rece: 8 xpenses 1893 expenses 
ae Lines. | Date of openiog. Gauge. a in £ cues. francs. | £ 4..45|. i lone | rag francs. to veosipte. 
3H | miles | sterling. sterling. | | Per cent. 
Ag | | worked. | | | 
1| Ostend—Farnes ... ... 1885-6 a Metre | 32°5 20°8 50,880 | 1,234,295 49 372 2469 170,689 127,882 74°9 
2| Ostend—Blankenberghe August, 1886 do. | 21°3 13 ‘2 47,520 | 1,148,194 45,925 | 2756 149,393 100,818 67°5 
3} Weemee—Yoree 2... ce ste tne July, 1889 ... do. 36°9 22:9 46,000 | 1,265,516 50,621 | 2201 125,229 87,117 69°6 
4| Antwerp—H traeten—Turnhout 1885-6 Dutch 61°9 38 *4 85,920 | 2,132,130 86,285 | 2508 338,199 122,440 65°8 
5 | Antwerp—Santhoven—Lierre ... Zee yew hae October, 1889 ... do. 27°9 17°3 42,400 | 973,272 38,93 2433 104,236 63,759 61°2 
6| Potz—Saint Hubert ... 2.00 00. sce ses cee os Ostober, 1886 ... Metre | 6°4 40 13,600 | 317,190 12,688 3172 32 570 22,723 69°8 
7 | Melreux—Laroche ss da gat Ostober, 1886 do. | 19°8 11°3 34,200 788,417 31,536 2628 71,037 49,733 70 
8 Andenne—Eghezée October, 1886 ... ... ..| do | 22°2 | 13°83 27,800 | 767,905 30,716 | 2457 91,506 70,470 74-6 
9| § A Gives... October, 1887 ... ... ... do. 14°0 87 21,000 | 489 105 19,564 2302 39,912 25,282 68°5 
10 Ghent—Somergem November, 1886... .. do. 14°2 8°9 24,000 | 625,217 25,009 2778 77,200 62,612 68 
11| Thielt—Aeltre ... ... December, 1886 do. | 18°0 | 11°72 | 25,520 | — 631,687 25,267 | 2297 38,016 39,802 105 
12| Hooglede—Thielt .. .. ... December, 1889 do. 33°3 20°7 53,600 | 1,299,122 51,965 2535 86,862 76,462 89°2 
13 Charleroi—Mont-sur-Marchienno A | a eer do. 3°2 20 6,000 211,455 8,458 4229 29,757 20,924 70°3 
14 Charleroi—Lodelinsart it June, 1882... ... ... «4 do. 3°5 2°2 12,160 295,968 11,838 5261 47,907 34,258 71°5 
15 | Lodelinsart—Chatelet ... ... July, 1891... aes as do, 8°5 53 17,760 421,330 16,853 3371 46,272 36,391 78°6 
16 Charleroi—Montigny-le-Tilleul June, 1887... . dé. |. ws 4°8 21,760 | 499,019 | 19,961 4202 110,174 81,108 74°3 
17 | Malines—Itegem—Westerlo: 1887-90 | Duteh | 39°5 24°5 | 58,040 | 1,384,090 55,364 2116 143, 497 100,982 70°3 
18| Antwerp—Merzem ... 2.0.0 0.00 2.0 ee cee eee July, 1887 | @eu | 50 371 a= — -- — 122,136 92,477 75°7 
19 Antwerp—Wuestwezsl—Schoot come "aver ees 1887-90 “t do. 27°3 16°9 47,560 1,148,892 45,955 2785 117,589 73,066 62°1 
20 Antwerp—Santvliet— Lillo 1887-8 sate do. 383°7 24°0 67,800 1,623,665 64,946 2706 157,043 127,370 81°1 
21 +=Brusselse—Eyseringen... 1887-90 ...| Metre 13°7 | 8% 25,240 593,518 23,741 2793 89,11 54,552 61°2 
22 | Wavre—J ogne... 1887-9 pee ial do, 28°0 | 17-4 68,200 1,564,952 62,698 3477 134,401 83 937 62°4 
23 Louvain—Jod mo: December, 1892 at do. 30°4 | 18°9 56,000 1,222,249 48 890 2716 108,471 79,180 73 
24 | Sprimont—Poulseur . December, 1887 ..| Standard 80 | 5&0 22,080 616,060 24,642 412 45,842 25,963 56°6 
25 | Banlieude Mons... ... ... 1887-9 ide teria, (ies 26°9 | 16°7 44,760 975,679 39,027 2604 126,791 83,518 65°8 
26 | Bourg-Léopold—Maeseyck 2 eee do. 41°0 | 25° 50, 1,194,681 47,787 1911 92,592 89,189 96°35 
27 | Brussels—Enghien ... ... ae ee do. 31°8 | 19°38 49,240 1,223, 847 48,954 2576 131,976 92,468 70 
28 | Saint Ghislain—Hautrage... May, 1888 ... do. 19°4 | 12°0 33,400 747,991 29 920 2410 69,374 46 337 66°8 
29| Huy—Waremme ... S | May, 1888 ... do, 25°6 | 15-9 | 66,400 1,480,371 59.215 | 3701 | 152,319 75,524 49-6 
30 Waremme-—Oreye Sie | October, 1892 ... do. 10°3 | 63 26,400 460,258 14,410 2969 30,140 21,834 72°4 
31 | Saint-Trond—Oreye . | October, 1892 ... do, we | Ht 34,£20 786,053 31,442 3144 69,093 49 481 71°6 
32 Ghent—Saffelaere | May, 1888... do, 16°6 10°3 5,600 590,209 | 23,208 2210 53,665 37 ,987 70°8 
33 Ghent—Hamme ... ... April,  — do, 37°8 23 °5 60,400 1,382,921 55,317 2374 90,182 51,470 57 
34 | Deynse—Audenarde . October, 1888 ... do. 18°S | 11:7 | 28,080 672,348 26,894 | 2241 41.163 42,820 | 104 
35 | Bourcy—Honffalise ... ... ... | July,-1889 ... do. 12°0 | 7% 20,640 567,224 22,689 3241 20,529 22,788 111 
36 | Brussels—Haeckt (Surburban)... | August, 1889 ... do. 64 | 401) 46 400 1,187,384 47.495 9794 | § 123,829 99 362 80°2 
russele—Sterre urburbap) ... | July, 1891... ... do. j 22)| acct 2 985 f 63, | 52,453 ; 
39 e- y»  (Vicinal)... October, 1892 |. do. | 10°6 | rae 32,000 906,557 | 36,262 | 5180 |) 34'ss0 23,737 68 
40 Brussele—Humbeek ... ... ... September, 1889 do. 17°3 | 107 42,320 1,036,192 | 41,448 3854 107,278 70,417 65°6 
41 Clavier—Val Saint Lambert ... January, 1890 ... do. 25°0 | 15°5 45,520 1,095,888 | 43,833 2828 110,132 | 71,203 64°6 
42 Quiévrain—Roisin ... ... i ree do. 10°9 | 67 29,200 658,129 | 9325 4050 47,444 | 31,756 67 
43 Bruges eee | March, 1890... do. 30°3 | 18°8 46,000 1,072,491 | 42,900 2383 91,640 67,291 73°4 
44 Paliseul—Bouillon ... ... | October, 1890 ... do. 15°3 | 9% 32,000 809,059 | 32,362 3385 43,131 | 36,418 84°4 
45 Escloo—Frontitre April, 1891 do. | 16°0 | 100 24,200 549,272 | 21,971 2265 44,747 | 37,930 84°7 
46 Dolhain--Geé ... |... July, 1891... ... Standard! 4°3 | 2-7 | 24,000 "832 | 22513 | 8432 19,907 19,103 96 
47 | La Louviére Lines (Centre) October, 1891 ... Metre | 14°3 | 89 39,040 1,059,095 | 42,364 3959 130,416 | 98,216 75°3 
48 Namur—Saint Gérard... 1892-3 ae do, 19°7 122 49,880 | 800,140 | 32,006 1808 8,024 33,197 69 
49  Brusssele—Petite Espinette February, 1892... do. 97 | 60 61,680 {| 1,067,772 | 42,711 5476 157 ,396 95,723 61 
50 | Arlon—Ethe... ... ... ... August, 1892 ... do. 22°1 | 13:7 36,000 | 950,064 38,002 2774 ,660 34,707 113 
51 Courtrai—Wervicq—Menin December, 1892 do. 29°71 | 18:1 48,000 | 1,196,027 47,841 2658 69,131 59,641 84°8 
52 Turnhout—Arendonck May, 1893... .. Dutch | 15°9 | 9°9 24,840 | 382,532 15,301 1974 19,795 | 14,582 73°6 
53 Louvain—Diest ... 1803 ee ee Metre 26°8 | 16°6 46,400 987,122 39,485 2350 12,241 | 10,204 &3°3 
54 Glons—Cannes ... ... ... September, 1893 do. | 21°0 | 13:0 | 23,840 525,192 | 21,008 2501 15,064 11,751 | 78 
55 | Grimberghen—Londerzeel... September, 1893 do. 12°8 | 7:9 | 82,800 | 219,515 8,781 1064 1,300 927 | 71°83 
56 Saint Nicholae—Kieldrecht September, i893 do, 1°77 | 97 26,640 484,015 19,361 1974 12,311 9,449 | 76°7 
57 | Andenne—Sorrée... ... ... October, 1893 ... do. 13°9 | 86 34,520 | 735,026 29,401 3380 9,470 7 ,626 80°5 
58 | Namur—Onoz io cans October, 1893 ... do, | 14°5 8-9 34,000 -| 585,585 23,423 2465 13,445 | 9,283 69 
59 Sichem—Montaigu ... ... January, 1894 ... Standard 3°6 22 14,200 322,572 | 12,903 5490 _ _— _ 
60 | Grupont—Wellin... ... ... February, 1894... Metre 13°7 85 32,000 598,580 23,943 2747 _ _— - 
61 | Groenendael—Overyssche ... July, 1894... ... Standard; 674 | 4°0 34,880 | 262,628 10,505 2828 ~- — _ 
62 Clavier—Comblain-au-Pont_... October, 1894 ... Metre | 1371 } 81 ,000 345,741 13,830 | 1795 -- -- 
63 | Montigny-le-Tilleul—Thuillies January, 1895 ... do. | 69 | 43 25,600 117,987 41,719 | 1097 — _ _ 


vident Fund or in the Banque Nationale, while it may 
also purchase debenture bonds issued or guaranteed by 
the State, the Provinces, or the Communes; but all other 
financial operations are expressly forbidden. The Society, 
which can only be wound up by virtue of a law that will 
regulate the conditions, may abandon a line if, during 
three consecutive years, the gross receipts remain in- 
sufficient to cover the expenses of working, or if, during 
five consecutive years, the profit be less than 50 per cent. 
of the interest on the formation capital. The share 
capital, which equals the cost of constructing the lines, 
and, if necessary, equipping them with rolling stock, will 
be divided into so many series of shares—each share bearing 
the value of 1000f.=£40—as the lines conceded ; and to 
each series of shares are attached the profit earned by 
the line which it represents, but only within the limits 
mentioned below, while at least two-thirds of the shares 
of each series must be subscribed by the State, the 
Provinces, and the Communes. It was not considered— 
and indeed the event has confirmed this as a rule—that 
“vicinals” would be a bad investment for the Communes, 
considering the economical conditions under which the 
lines are made, and the very low rate of interest at which 
the money is obtained. The liability of shareholders is 
limited to the amount of their holding ; and the State and 
Provinces may pay their shares of the capital in annui- 
ties extending over ninety years, as also may the com- 
munal authorities on giving proof of sufficient resources. 
All payments in arrear bear interest at the rate of 6 per 





of six members; and the Government reserves the right 


* Notz.—Where the line has not been opened all at the same time only the year is given. 


The application for concession is to be made by the 


of examining all the books and documents, for checking | Sociéte Nationale to the Department of Agriculture, 


the operations of the Society. 


Industry, and Public Works, which may require that the 


A separate account is kept for each line, showing the | documents and drawings be multiplied to such an extent 
expenses of construction and maintenance, and eventually | as may be considered ncessary, the whole at the expense 
those of working; and the share to be borne by each line | of the Society. The above Government department will 
in the general expenses of the Society is determined by | then submit the project to a preliminary examination, 


the amount of receipts which it contributes. When a 
line is worked at a loss, the deficiency is made good by 
the Society, which reimburses itself from the first profit 
made by that line ; and, if the line be abandoned, the loss 
will be debited tothereservefund. The profits of each line 
are distributed in the form of a first dividend among the 
shareholders up to 44 per cent. of the capital; and the 
surplus, after deduction of certain percentages due for 
their services to the administrators and director-general, 
is distributed—one quarter to form an individual reserve 
fund as provision for extensions and improvements; 
three-eighths to the shareholders by way of second divi- 
dend; and three-eighths to the Société Nationale, for 
forming a general reserve fund to cover possible losses 
and permit extension and improvement of the whole 
system. The funds of the individual reserve funds may 
now, with Government sanction, be applied to the pay- 
ment of dividends. 

In the event of a vicinal line being bought up by the 
State, the price paid will be applied to reimburse, totally 
or partially, the payments made by the shareholders; and 


the surplus, if any, will be applied, half for distribution 





completing and modifying it if necessary, and will decide 
whether it shall form the subject of an inquiry, the 
expense, both of the examination and the inquiry, being 
borne by the Société Nationale. All the documents, Xc., 
relating to the project remain open for a fortnight to 
public inspection at the maison communale, or town hall, 
of each commune interested after publication of the fact. 
Any observations, duly signed, are included in a 
report; and this, together with the opinion of the Common 
Council, must be forwarded within a week to the pro- 
vincial authority, which must within a fortnight pass 
them on, with its opinion, to the Department of Public 
Works. 

This body will then, through the Societe Nationale, 
make any modifications that the inquiry may have shown 
to be advisable; and if they involve changes in the trace 
of the line, the Department of Public Works will deter- 
mine if there be necessity for a fresh inquiry, in which 
case the formalities are the same as for the first. On 
their being terminated, the Department is to definitely 
settle the drawings and specifications ; but no concession 
becomes definite until signed by the King. 
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The table on page 825 brings together, for all the vicinal 
lines hitherto made, the dates of opening between 1885 
and 1895; the gauge, whether metre = 3ft. 3jin., Dutch 
vicinal = 3ft. 6in., or in a few cases only the standard 
gauge; the length worked; the capital raised; the total cost 
in francs, and the equivalent cost per mile in pounds 
sterling for easy comparison; the receipts and expenses 
during 1893, the last complete year of working for which 
accounts are published, and the ratio of expenses to 
receipts. 

All the lines, particulars of which are given in the 
above table, except five, Nos. 59 to 63, both inclusive, 
were worked in 1893 ; but seven others were not worked 
during the whole of that year, as will be seen by the dates 
of their opening. The total receipts in 1893 from all the 
lines, and including passengers with their luggage, goods, 
parcels, allowance for carrying mails, &c., amounted to 
4,684,355f., and the expenses to 3,340,375f., or 3,863,490f. 
when taking into consideration interest at 4 per cent. on 
the excess of expenses over receipts in the case of the 
four non-paying lines, which we have called the black 
sheep. This gives a ratio of expenses to receipts of 
about 71 per cent. for the whole of the vicinal railways, 
and shows a profit of 1,320,865f. = £52,834 on the year’s 
working. A comparison of the total receipts in 1892 and 
1893, for those lines only which had been in operation 
for two complete years, shows an increase for the latter 
year of 276,535f. = £11,061; and the following table 
gives the proportion of receipts from goods and passenger 
traffic during the eight years of working, but only taking 
into consideration the lines which carried both goods and 
passengers, by which it will be seen that, generally, the 
proportion of goods to passenger traffic is increasing :— 


an Passengers and Loggage. Goods, &c, 


Of the fifty-six lines in operation at the end of 1893, 
four of them showed a balance on the wrong side, viz., 
No. 11, Thielt-Aeltre, 1577f.; No. 34, Deynse-Audenarde, 
740°; No. 35, Houffalize-Bourcy, 4277f., and No. 50, 
Arlon-Ethe, 5515f.—the numbers also corresponding with 
those on the map published with the former article on 
page 259. The whole amount of loss, however, from the 
beginning of the Society’s operations in 1887 to the end 
of 1893, only amounts to 76,977f. = £3079; and to meet 
this there isthe general reserve fund—/onds de réserve— 
of 219,476f..= £8795, while all the other lines have in 
addition, to back them up, the special reserve fund of 
each line—fonds de prévision—amounting together to 
146,317f. = £5852, though unfortunately no proportion 
of this exists in the case of the lines that want it most, 
having already been swallowed up in the loss. 

Independently of the figures given in the table of the 
actual expenses for working each line, the general 
administrative expenses for the whole of the lines were 
maintained at 175f. per kilometre for the year, this figure 
having been 200f. previously to 1892. The general 


expenses indeed are kept very low, representing only 3°68 | po 


per cent. of the total expenses for making and stocking 
the lines. 

Out of the whole number of lines thirty-four paid an 
improved dividend for 1893 as compared with 1892, while 
ten showed a falling off. Among the lines with at least 
one year’s complete working, fourteen paid a dividend of 
more than 3} per cent.; and the shareholders will also 
receive a further dividend. Out of the remainder, eleven 
paid a dividend of more than 3 per cent.; and six others 
exceeded 24 per cent. In 1893 the mean dividend paid 
by all the lines was 2°8 per cent.; in 1892 it was 2°76 per 
cent.; in 1891 nearly that figure, viz., 2°75 per cent.; and 
in 1890 even 2°65 per cent. The total amount of capital 
subscribed by the Government at the end of 1893 was 
12,336,000f.; that by the nine Provinces, 12,528,000f.; 
that by the Communes interested, 18,278,000f.; and by 
individuals, 2,225,000f., making a total of 45,372,000f. = 
£1,814,880. 

The following table gives the proportional lengths, for 
the three gauges adopted, of all the lines made up to the 
end of 1893, laid along roads, on ditto widened, and on 
land bought for the purpose, the term “ main line” being 
here employed for the working length, to the exclusion of 
sidings, &c.:— 





" Metre Dutch Stand. 
Main line. gauge. gauge. gauge Total. 


kiloms. kiloms kiloms. kiloms. 
.| 647°424 188°500 9°082, 845-006 
.. 52°987 8°632 61°619 
. 225°495 9°790 6°933 242°218 


..-. 925°906 206°922 16°015 1148-843 
- 138°728 28°423 4°249 171°400 


Main & accessory lines together 1064°634 235°345 20°264/1320°243 


Oa roads not widened 


On roads widened 
Oa purchased land 


Totals 
Sidings, &c. 





The total length of lines mentioned above, when sub- 
divided as regards the three gauges adopted, gives the 
following proportion :— 

Lines, Kiloms, 
Metre gauge ... .. 50 988 
Dutch vicinal gauge 7 is 210 
S:andard gauge ... 5 a i 

62 

The type of gauge chosen by the Société Nationale is 
that of one metre—8ft. 3gin.—which has the double 
advantage of permitting economy in construction and of 
meeting all probable increase of traffic that may be 
expected on a line under standard gauge. The Dutch 
vicinal gauge of 1:067m.—3dft. 6in.—has been adopted 
only in the case of lines put out towards Holland, with a 





view to junction and working in connection with pre- 
existing or future lines, the permanent way and rolling 
stock not differing greatly between the metre and the 
Dutch vicinal gauge. The standard gauge of 1°435 m.— 
4ft. 8jin.—was admitted, only by way of exception, in 
the case of a few lines of slight length and likely to carry 
heavy traflic. 

A good opportunity is here afforded to mention a pro- 
mt line between Yvoir and Ciney, a little south of 
Namur and north of Dinant, marked with a dotted line on 
the map, but not provided with a number. The Société 
Nationale had obtained the concession of this line; 
but the Government ultimately undertook to make 
and work it, so that the influence of the Society has 
been exerted indirectly in providing this district with 
communication. 

Gradients of 25mm. per metre—or 1 in 40—are rarely 
exceeded on the vicinal lines; but three of them have 
much sharper gradients, as will be seen by the following 
particulars. The line marked 49 on the map—from 
Brussels southwards to the Petite Espinette, of metre 
gauge, and six miles long—is worked electrically, with over- 
head wire and trolley, on the Thomson-Houston system. 
Out of the total length of 12°6 kiloms., more than 2 kiloms. 
include the following gradients. The sharpest is one of 
47mm. per metre, or 1 in 21}, for a length of 90 yards; 
and the next is 44mm. per metre, or 1 in 223 for a length 
of 148 yards. There are two of 43mm. per metre, or 1 in 
231; one of 41mm., three of 40, two of 39, one of 37, one 
of 29, one of 27, and two of 25 mm. per metre, the last- 
named being equal to 1 in 40. Moreover, the direction of 
the greatest length of falling gradients is that from 
Brussels, although the steepest is in the other direction. 
There was a movement on foot to extend this line 
through the forest of Soignes to the field of Waterloo ; 
but the Government has thrown cold water on the pro- 
ject, probably because it would interfere with the receipts 
of the two State lines on either side. This, at any rate, 
was the cause of refusal to sanction a project for making 
a branch from this line to Uccle. 

There are far sharper gradients, however, on one of 
the Charleroi lines, 8 kiloms. = 5 miles long, and worked 
by locomotives—that between Lodelinsart and Chatelet, 
No. 15 on the map and in the table—viz., of 77 mm. per 
metre, or 1 in 14: for a length of 33 yards; of 63 mm. per 
metre, or 1 in 16 for a length of 88 yards ; of 58 mm. per 
metre, or 1 in 17} for a length of 494 yards; and of 
55mm. per metre, or 1 in 18 for a length of 66 yards. 
There are also gradients on this line of 50 mm. per metre, 
or 1 in 20, of 49 mm., 47 mm., 38 mm., 35 mm., 34 mm., 
32mm., 31 mm., and 80mm. per metre, corresponding 
with 1 in 205 to 1 in 33}. 

Another line, interesting as regards the gradients, is 
that of metre gauge between Paliseul and Bouillon—44 
in the table—15 kiloms. = 9 miles long, and worked 
by locomotives. It has several gradients of 35 mm. 
per metre, or 1 in 28}, and two of 36 mm. per 
metre, one of the latter being more than a kilometre 
long, while there are also several of 30 mm. per 
metre, or 1 in 33}, including one 1138 m. = 1247 yards 
long. Indeed, more than half the length of the line 
consists of gradients 25 mm. per metre, or 1 in 40, andover. 
Whereas, at the end of 1892, the vicinal lines had 57 
ints of connection with railways of standard gauge, at 
the end of 1893 the number of such points increased to 
62, including 42 with the Belgian State system, six with 
that of the Grand Central Belge, three with the Nord-Belge, 
five with the Flandre Occidentale, and two with the Dutch 
State Railways. In the course of 1893, 19 private sidings 
were made in connection with the vicinal lines, bringing 
up the total number at the end of the year to 93—of 
which 31 may be regarded as specially agricultural. and 
61 industrial, serving quarries, collieries, coal depots, gas 
works, brick works, lime kilns, foundries, and engine 
works. 

Wherever possible, the system of public tender is 
adopted for contracts connected with permanent way, 
including earthwork, bridges and other works, plate- 
laying and buildings, as well as for rolling stock. At the 
end of 1893 the total amount of contracts for permanent- 
way materials had reached the figure of 17,963,948f.; 
for rolling stock, 11,437,585f.; and for buildings, 
15,305,922£., forming a total of 44,707,455f. = £1,788,298. 

On December 31st, 1893, the Société Nationale 
possessed 245 locomotives, 663 passenger carriages, and 
1574 goods wagons and luggage vans, of a total value of 
10,963,668f.—= £439,547, not including the stock on the 
Antwerp-Santvliet line, provided by the company working 
it, but subsequently acquired by the Société Nationale. 
The mean expense for rolling stock, including engines, 
amounts to 10,162f. per kilom., or £65 per mile; and 
there is one locomotive for every 4°56 kiloms.=2°8 miles 
of way, not including sidings ; one passenger carriage for 
every 1°684 kiloms., or about one mile; one luggage van 
for every 8 kiloms.=5 miles; and one goods wagon for 
about every half-mile. 

It is considered that, for runs of less than half an hour, 
there is no need to warm carriages in winter; but many 
of the runs exceed half an hour. On most of the lines 
the trains carry both goods and passengers; and, for 
motives of safety, the goods wagons are placed between 
the engine and the carriages, so that no system of con- 
tinuous warming from the engine is possible. The engi- 
neers of the company have, however, devised means for 
steam-heating by a small boiler, with slow-combustion 
furnace, mounted on the front buffer-beam of the carriage. 
The steam generated circulates through pipes enclosed in 
cases of perforated plate, the water of condensation 
returning to the boiler. Of the many stoves tried, only 
one, used on the Antwerp-Hoogstraeten-Turnhout line, 
No. 4, has given satisfactory results; it is a slow-com- 
bustion stove that cannot be meddled with by the passen- 
gers, and only entails the expense of a penny to three- 
halfpence per twenty-four hours. 

In the course of 1893 most of the rates for goods and 
passengers were revised; and as much uniformity as 
possible was introduced, especially in fixing the amount 





of season tickets for those attending schools and also for 
workmen, experience having shown that previous rates 
were too high. 

Excepting on lines Nos. 1, 2, 3, 15, 25, 28, 85, 40, 44 to 
50, 54, and 56 to 58 inclusive, return tickets are issued for 
double the single fare less 20 per cent. ; and on some lines 
return tickets are issued from certain stations and on 
certain daysonly. For instance, on line 17 return market 
tickets are issued at reduced rates; and empties are 
returned free on such days. On other lines, goods for 
market accompanied by their owners are carried at ver 
low rates; and such measures, while favouring agricul. 
ture, have been found to increase the receipts from 
passengers. On all the standard-gauge lines of Belgium, 
members of societies, travelling together in certain 
number, are charged half rates by ordinary trains; and 
this provision has been extended to all but about a dozen 
of the vicinal lines. 

No accident occurred in 1893 from collision or derail. 
ment; but five passengers were killed and three injured 
through their trying to pass from one carriage to another, 
or mount or descend, while on the run ; all the other acci- 
dents, forming the greater number, being due to suicide, 
drunkenness, or imprudence. The number of personal 
accidents was practically the same in 1893 as during the 
two previous years, although the length of lines worked 
increased by more than 30 per cent. 

By way of recapitulation: at the end of 1892 the 
Société Nationale possessed the concession of 59 lines 
of a total length of 1169 kiloms. = 687°8 miles; and 
during 1893 it obtained the concessions of five other lines, 
measuring together 68:7 kiloms., thus bringing up the 
totals to 64 lines and 1237°7 kiloms. = 748 miles. The 
number of separate lines, however, became reduced to 
62, owing to the fusion of capital for extensions with that 
of the principal lines. Subsequently the concession, in 
February, 1894, of the Namur and Wepion branch, con- 
nected with line No. 48, brought up the total length to 
12445 kiloms. = 773 miles. 

In addition to the vicinal lines conceded to the Société 
Nationale, there are six others of local interest conceded 
to companies, forming a length of 57°6 kiloms. = 36 
miles, so that at the end of 1893 Belgium possessed a 
secondary railway system attaining a length of 1302 
kiloms. = 859 miles, the ratio of which to that of the 
standard gauge lines, viz., 4523 kiloms. = 281 miles, is 
28°8 per cent. 

The above-named lines, conceded to independent com- 
panies, are shown on the map, being marked with the first 
six letters of the alphabet, viz., A, that between Maldegem, 
near Bruges, and the Dutch frontier; B, that from Brussels 
to Boistfort and the Bois de la Cambre, worked by the 
Liége-Seraing Company ; C, that between the capital and 
its cimetery at Evere; D, the Chemin de fer d’intérét 
local between Taviers and Embresin, north of Namur; 
E, that between Ans and Oreye, in the neighbourhood of 
Liége, forming a junction with the vicinal lines 29, 30, 
and 31 ; and F, the very useful narrow-gauge line that has 
been worked for several years between Liége and 
Jemeppe, on the opposite side of the Meuse from Seraing. 
In our report of the visit to the Cockerill Works by the 
members of the Iron and Steel Institute, during the 
Brussels meeting last year, we referred to the tramcars 
on the private lines of the company frequently getting off 
the line owing to the sharp curves; and it may be men- 
tioned that the cars in question formed part of the rolling 
stock of the Liége-Seraing Company, whose line is laid 
without such sharp curves as those necessarily met with 
in the Cockerill Works. 

Line C, between Brussels and the Evere cemetery has, 
however, been ceded to the Société Nationale, and is 
merged in Nos. 88 and 39, Brussels and Sterrebeck, 
suburban and vicinal. 

The pronunciation of this word ‘‘ vicinal” has greatly 
exercised the writer of these articles during their com- 
pilation. The French, who are a law unto themselves, 
and the Belgians following them, pronounce it with two 
short i’s, as in the English word “ viciate” ; but ‘‘ vicinal” 
is derived from the Latin vicus, digamma’d from the 
Greek dios, so that the first syllable must be long. So 
also should the second, following the Latin vicinus, but 
@ concession may be made to euphony in this case, 
as in the usual pronunciation of the word “infinite.” 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-1 YNE 
ASSOCIATION OF STUDENTS.—The seventh general meeting of the 
present session was held on Wednesday, 16th inst., in the Durham 
College of Science, Newcastle-on-lyne, Mr. G. H. Sheffield, 
A.M, Inst. C.E, in the chair, when Mr. A. A. Ashworth, B.A., 
A.M. Inst. C.E., read a paper on ‘‘ Evaporative Tests of Boilers.” 
The author took as an example the testing of an ordinary Lan- 
cashire boiler and rsenpier peo and after — > — hrs 
necessary pre tions and apparatus, went on eal with mode 
of sonthacling the teste of gas analysis. The tabulation of results 
and preparation of the thermal balance-sheet concluded the 
paper. 

CHARLES Jorr, CivIL ENGINEER.—We regret to have to record 
the death at Edinburgh of Mr. Charles Jopp, an engineer of note 
in Scotland. Mr. Jopp was educated at the Edinburgh Academy 
and the University of Edinburgh. After finishing his education, 
he elected to b a civil engineer, and to this end served a 

upilage of six years with the late Mr. Miller of Lathen, afterwards 
Soncaiine one of his principal assistants. Mr. Miller’s practice 
was mainly confined to railways, and Mr. Jopp was in charge of 
the construction of the greater portion of the original North 
British Railway system—the Stanley and Dunfermline, the Devon 
Valley, and the Forth and Clyde Junction Railways. On the 
retirement of Mr. Miller, Mr. Jopp became the chief engineer of 
the North British Railway Company, and designed and carried out: 
various extensions of the system, including the Border Union. 
Railway from Hawick to Carlisle, which completed the Waverley 
route to the South. Mr. Jopp had frequently to appear before 
Parliamentary Committees in support of the schemes of his: 
employers and in opposition to competing lines. Mr. Jopp be- 
came a member of the Institution of Civil Engineers nearly forty 
years ago, and at his death was one of the oldest members of the 
profession in Scotland, and one of those who were intimately asso- 
ciated with the laying-out and construction of the railway system 
in Scotland. Since his retirement he interested himself in various: 
matters outside the profession. Latterly his health had not been 
good, and the end came quietly on the afternoon of April Ist. He 
was then in his 75th year. 
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THE INSTITUTE OF NAVAL ARCHITECTS. 


Tue proceedings of the Institute of Naval Architects 
on Friday, the 5th inst., were devoted to ship vibration 
and engine-balancing questions. They commenced with 
the reading of a paper by Mr. Otto Schlick on ‘ Vibra- 
tions of Higher Order in Steamers” and on “ Torsional 
Vibrations.” This was followed by two others, dealing 
more with the engine-balancing question. The one by 
Mr. A. Mallock on “The Vibrations of Ships and 
Engines,” and the other by Mr. Mark Robinson and 
Captain H. Rial Sankey on “A Method of Preventing 
Vibrations in Marine Engines.” The paper by Mr. 
Schlick was partly on the same lines as the paper which 
he read last year as reported in our columns, but it dealt 
more with what he has termed torsional vibrations, but 
which are vibrations of differential intensity and period in 
different horizontal planes in a vessel set up by imperfect 
balance of the different parts of the engines. He has 
been experimenting further with reference to the nodal 
points of different ships, but has not been able to extend 
the number of coefficients for these points beyond those 
given last year. The following is a brief abstract of Mr. 


Schlick’s paper 


On VisraTions OF HIGHER ORDER IN STEAMERS AND ON 
ToRSIONAL VIBRATIONS, 


As regards the position of the nodal points of vibra- 
tion of the first order, he has found that in a ship they 
are at a greater distance from the ends than in a vibrating 
prismatic rod. This is explained by the fact that in com- 
parison with a symmetrical, prismatic rod, the ends of a 
ship are considerably less weighted than the middle. 
This is especially the case for the fore-end of a ship, and 
therefore the fore nodal point is generally nearer to the 
middle of the ship than the after one. For ships with 
very sharp lines—viz., for fast cruisers and dispatch boats 
—he had found that for vibrations of the first order the 
distance of the after nodal point from the after perpen- 
dicular is 0°231 to 0°258 times the length of the ship. The 
distance of the fore nodal point from the fore perpen- 
dicular varies from about 0°310 to 0°365 times the length. 
He regretted that he had not been enabled as yet to ascer- 
tain these coeflicients for the nodal points of ships of other 
types, and — as regards vibrations of the second 
and higher orders, an opportunity for carrying out experi- 
ments being rarely offered to him. The principles which 
govern the influence of the position and the construction 
of the engines on vibrations of the first order are also 
applicable to vibrations of higher orders. 

In his last year’s Ln a he showed, for instance, that 

an ordinary engine with three cylinders cannot produce 
vibrations of the first order when the moving weights of the 
cylinders are in such proportions to each other that the 
products obtained by multiplying these weights by the 
distance between the axis of the cylinder and the next 
nodal point are the same for all three cylinders. It is 
therefore evident that the same engine will produce 
vibrations of the second order, when the number of the 
revolutions increases accordingly. The new nodal point, 
moving away from the engine, causes the moments of 
the moving weights to be no longer equal to each other. 
Therefore, when the number of revolutions of the engine 
approaches that which will produce vibrations of the 
second order—which will be the case with lightly- 
built war vessels, fitted with powerful engines — 
the moving weights, viz., pistons, connecting-rods, 
cross-heads, piston-rods, &c., must be so chosen 
and arranged that their moments respecting the nodal 
point for vibrations of the second order will be equal. 
In that case, no vibrations of the second order, but those 
of the first order, will be produced, when the number of 
revolutions is reduced accordingly. It will, therefore, be 
necessary, as the nodal points can as yet only be deter- 
mined after the ship is completed, to correct the moving 
weights of the engines, principally the pistons, in such 
manner that their moments respecting the nodal point 
are made equal to each other. The vibrations will thus 
be considerably reduced, if not entirely avoided. An 
engine with three cylinders, having pistons of equal 
weight, will not produce vibrations of the first order, 
when placed in the middle of the ship at equal distance 
from the two nodal points. When, however, the number 
of revolutions is so increased as to produce vibrations of 
the second order, such vibrations may become of a very 
violent character. These vibrations of the second order 
will, however, be avoided when an engine with three 
pistons of equal weight is placed exactly equidistant from 
two nodal points of the second order. This explains the 
fact why, in the case of torpedo boats fitted with such 
engines, placed somewhat abaft the middle of the boat, 
sometimes no vibrations were produced. The simulta- 
neous occurrence of vibrations of the first and second 
orders, as sometimes observed, may also be explained by 
the foregoing remarks. He called attention to the fact 
that in the case of a prismatic rod, the number of the 
vibrations of the second order is three times that of the 
first order. With a ship the proportion of these numbers 
is sometimes only 1 : 2. 

Suppose the number of revolutions of the engine be 
nearly equal to that which would produce violent vibra- 
tions of the first order, and that the ship is fitted with a 
two-bladed propeller. The latter, when not immersed 
very deeply, will at each revolution give the ship two 
thrusts, acting at the extreme end of the ship, and there- 
fore produce simultaneously violent vibrations of the 
second order. The same remarks may be applied to 
three-bladed propellers, supposing that the number of 
vibrations of the second order is nearly three times that 
of those of the first order, which is, however, not 
frequently the case. As regards a four-bladed propeller, 
& production of simultaneous vibrations of the first and 
second order is not possible. This will partly explain the 
well-known fact, that of all usual propellers the four- 
bladed type works the most quietly, although this is also 


Besides the vibrations of the longitudinal axis of a 
ship in a vertical direction, other vibrations, apparently 
in a horizontal direction, may be observed, but these 
consist in reality only in a twisting action on the ship’s 
axis. Atacertain height above the keel no horizontal 
oscillations take place, and this is, therefore, the locus of 
the axis of torsion. In the case of ships with only one 
propeller the horizontal vibrations that may occur are 
mostly produced by the turning moment of the engines 
acting on the screw propeller. None of the now existing 
engines impart their power to the screw propeller in a 
steady manner. This can especially be said of the two- 
cylinder compound engines formerly in use. Engines 
with three cranks are preferable in this respect. The 
amplitude of the oscillations caused by the turning 
moment during one revolution is mostly dependent on 
the distribution of the steam. Generally it may be 
asserted that in the case of engines with two or four 
cranks at right angles to each other, two, and in the 
case of those with three cranks, three maxima and as 
many minima of the turning moment will take place at 
each revolution; the maxima and minima succeeding 
each other alternately in nearly equal spaces of time. 
At the moment when a maximum takes place the engine 
will have the tendency to tip over in an opposite direction 
to the direction of revolution of the screw, and this 
tipping-over force will be imparted, through the bed of 
the engine, first of all to that part of the ship on which 
the engine rests, and then gradually to the other parts, 
towards the ends of the ship, thus causing torsion. How- 
ever, as soon as a minimum takes place the above 
described action will be reversed, causing finally, when 
this play of forces is regularly repeated, vibrations which 
have the character of torsion or twisting strains on the 
ship’s body. These oscillations, or vibrations, resulting 
from torsion, are like those resulting from the bending of 
the longitudinal axis of the ship, of a periodic nature, and 
have likewise their nodal points; that is to say, there 
are under these conditions parts in the ship that are 
not affected by these torsional vibrations. T\ arrive at a 
better understanding of the nature of these vibrations it 
will be necessary to investigate them first on a prismatic 
rod. 

Torsional vibrations are likewise only produced when 
the revolutions of the engines have reached a certain 
number. When the revolutions are increased above that 
number, these vibrations will diminish and disappear, 
but be produced again as soon as the number of revolu- 
tions is increased to twice, three times, four times, Xc., 
that number, at which the vibrations started. ‘The best 
way to avoid torsional vibrations in ships with one screw 
is to make use of steady-working engines, and a propeller 
with all blades of exactly the same pitch. Although, 
according to my observations and experience, the tor- 
sional vibrations have never a great amplitude measured 
on the upper deck, yet persons are disagreeably affected 
by them. He was also of opinion that they are even more 
destructive to the hull than the vertical vibrations. 

From this abstract it will be seen that Mr. Schlick is 
still working on the supposition that, having the nodal 
points in a ship, those points will remain under all cir- 
cumstances sufficiently unaffected as to distance of 
separation as to make it possible to fit the ships with 
engines which, when properly placed, shall not by their 
working give rise to a vibratory effort which shall at any 
time correspond with the vibratory periods of the ship. 
This does not appear to be the useful line of investigation 
or of practical effect with regard to the suppression of 
ship vibration. The vibration is set up by the running 
of the engines, and clearly the proper thing to do, or 
endeavour to effect, is the sufficiently complete balancing 
of the engines, or of the unbalanced forces consequent 
on the running of unbalanced engines. These disturbing 
forces set up by unbalanced reciprocating and rotating 
parts can, without doubt, be minimised, although in most 
cases they are of much greater magnitude than, until the 
last two or three years, was fully realised. Mr. Mallock’s 
paper—the second—proceeds on this assumption; and 
although he devotes some space to the determination of 
the nodal points in a ship form of approximately uniform 
flexibility, the part of his paper to which most attention 
will be paid is no doubt that concerning the balancing of 
engines. The following is a brief abstract of Mr. 
Mallock’s paper on 


On THE VIBRATIONS OF SHIPS AND ENGINES. 


At the Spring Meeting of this Institution last year he 
was asked to contribute a paper for the present occasion 
on the subject of the vibrations of steamships. Important 
points concerning the vibration of the ships themselves 
have been well treated by Mr. Yarrow and Mr. Schlick. He 
would employ their time in dealing with another branch 
of the same subject, namely, the determination of the 
direction and magnitude of the forces and couples which 
arise from the unbalanced moving parts of marine engines. 
He would add a fewremarks and experiments on the deter- 
mination by means of models of the actual period of any 
proposed ship when loaded in any given manner ; though 
if marine engine builders succeed in producing perfectly 
balanced engines, the knowledge of a ship’s period becomes 
a matter of little importance in this connection. 

Something may be done towards balancing an eagine 
by the proper disposition of the pistons, connecting-rods, 
and cranks; but it does not seem practicable to produce 
a complete balance in any ordinary type of engine without 
having recourse to counterbalance weights, and in order 
to determine what. weights are required, Mr. Mallock 
gave a general geometrical construction, by which, with 
the aid of arithmetic only, the resultant force and couple 
due to the unbalanced moving parts of an engine may be 
determined. To simplify the process, he assumed that 
all those parts which move in straight lines, do so ac- 
cording to a simple harmonic function of the angular 
position of the crank shaft, an assumption which is 
equivalent to supposing the connecting-rods very long 
compared with stroke. The assumption was afterwards 





largely attributable to other causes. 





withdrawn, and the necessary corrections made. 








Having by his method determined the resultant force 
due to angular velocity of any set of parts, and the re- 
sultant couple for each set, he obtains ‘“ the information 
necessary in order to assign the magnitude and direction 
of the force and couple which will completely balance 
the engine, and, if the force could be applied at the 
centre of gravity of the moving parts, it would merely 
remain to decide what weights should be used to produce 
the desired effect. In general, however, the construction 
of the engine will make this inconvenient, if not impos- 
sible, and other positions for the counterbalance weights 
must be found.” The forces required to produce a 
balance may be developed either by large weights moving 
through short paths, or by smaller weights with a larger 
travel. 4 ; ‘ 

: radius of cran 
ae length of connecting-rod 
lies between } and }, so that 7 being radius of crank and 


L length of connecting-rod, at lies between ;'; and }. 


in modern engines 


Hence, since the acceleration varies as the square of the 
angular velocity, the effect of the length of the connect- 
ing-rod will be to introduce forces which may vary 


according to the value of ; from 2 to 4 of the force due 


to the primary acceleration. Mr. Mallock thus, after 
having considered the character of the forces developed 
in engines by reference to the revolving weights only, 
showed that unless the length of the connecting-rod be 
taken into account an engine could hardly be said to be 
even approximately balanced. The unbalanced force, how- 
ever, will not in this case reveal itself by causing 
vibration in a ship whose natural frequency is the same 
as the number of revolutions at which the engines are 
running, since the frequency of the force is equal to 
twice that number. These forces may be balanced either 
by weights working at twice the speed of the shaft, or, 


better, by making 7 for the sliding counterbalances equal 


? 


to ” for the engine. It is worth while to compare the 


actual accelerational forces in engines with the weight of 
the moving parts themselves and with the steam pres- 
sures on the pistons. If wis the effective weight of the 
piston, &c., and 7, as before, the radius of the crank, and 
¢t the time of one revolution of the shaft in seconds, the 


Pp ae wAanrr 
maximum force due to acceleration is F = “a ; but 


g 
it will be convenient to give this force in terms of piston 
speed and the number of revolutions of the engine per 
minute. 
If V be the piston speed in feet per minute and N the 
number of revolutions per minute, we have maximum 


speed of piston in feet per second v = ; am’ and revo- 
- N 2 

lutions per second n = 60 also v = af n= ; ; 

therefore, F = - =s . = = = wvn=w 00 
Fe= ——_—— ly. 

or ” 57-600 nearly 


At the present time V, for engines running at fall 
speed, varies from 800 to 900, and N, say, from 100 to 
250. So, according to the value of V and N, F will vary 
from seven to nineteen times the weight of the moving 
parts. To compare the force with the steam pres- 
sure on the piston we may take the weight of the 
piston, &c., to vary as the cube of its radius, 
say, w=Ap*. If p is the steam pressure per 
square inch, the pressure on the piston P = rp p?, 
T Pp 
AP 
inches, A will be somewhere about ‘5; therefore 
= = 2°? If we take p = 1201b., and put 

p 

F = 19 w, it will be found that it would take an 80in. 
cylinder to make the force due to acceleration as large as 
the steam pressure. He did not suppose there was any ex- 
isting engine with a high-pressure cylinder of this size, but 
in the low-pressure cylinders of many engines the accelera- 
tion force must considerably exceed the steam pressure. 
Mr. Mallock then described a model which showed how 
the frequency or vibrating period of any models of ships 
could be obtained. 

The paper by Mr. Robinson and Captain Sankey was 
then read. 

From these papers it will be seen that Mr. Yarrow’s 
paper of three years ago has proved the forerunner of 
much attention toa practical phase of their subject. The 
discussion upon them was opened by Mr. Froude, and he 
was followed by Mr. Thornycroft, Mr. Martell, of Lloyd’s, 
and Professor Biles. The last mentioned drew attention 
to the omission in Mr. Schlick’s paper, and the latter part 
of Mr. Mallock’s paper, of any provision for meeting the 
case of change of load, and therefore of change of position 
of node, and therefore for change in the speed of rotation 
at which there would be harmony between engine 
and ship frequency. Professor Biles was, however, mis- 
taken in this, as Mr. Mallock did refer to it, and his 
model particularly dealt with the effect of change of load- 
ing on the position of the nodes. This was, however, 
only so far as relates to the dissipation of unbalanced 
forces by vibration in a vertical direction, but the hori- 
zontal efforts productive of horizontal, or we may 
referably say not vertical, vibrations, were dealt with 
Mr. Mallock in connection with the corresponding 
effort it was necessary to introduce into an engine by bob 
or other weights moving in a suitable direction. Pro- 
fessor Biles was understood to say that the vertical 
vibration had already been overcome, but he did not say 
in what way. 

Mr. Malkham referred to the experiments which had 


therefore 2 ~ If w is stated in Ibs. and p in 


, about. 





been made by his firm—Belliss and Co.—with a view to 
the removal of the disturbing effort of even slightly 
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unbalanced masses in high-speed engines, and he was now | 
having an engine made with two vertical cylinders | 
working on the two outer of three cranks, and a central | 


cylinder below the bed-plate working on a central crank, 
the cranks being placed, as mentioned by Mr. Robinson, 


with two outside cranks at 180 deg. from the central | 


crank. With this arrangement 
that the effect of the obliquity of the connecting-rods 
would be removed, and the forces in the vertical direction 
would all be balanced. 

Mr. Mallock, in replying to the discussion, referred to 
the other papers, and particularly to Mr. Schlick’s. He 
seemed to be of the opinion that torsional vibration, if 


occurring at all, must have a frequency comparable with | 


the velocity of recoil of the material of the ship as a 
torsion of spring, and that the rocking and twisting 


stresses set up vibration which is of a different order. | 


The rocking stresses set up vibration when the period of 


elastic vibration of the ship corresponds with the speed of |- 


rotation of the engines. He referred to the stresses set 
up twice per revolution of the engines, the changing 
obliquity of the connecting-rods, and mentioned that vibra- 
tions up to 130 per minute were not much objected to, 
but that above that they rapidly became exceedingly 
annoying. 

Captain Sankey considered it would be exceedingly diffi- 


cult to arrange bob weights so that they would compensate | 


for the forces set up by the obliquity of the connecting-rod, 
and dwelt upon the importance of the omission from Mr. 
Schlick’s paper of any treatment of these forces. 

In the afternoon of Friday a paper on the “‘ Transverse 
Stability of Floating Vessels containing Liquids, with 
special reference to Ships carrying Oil in Bulk,” was pre- 
sented by Mr. W. Hék; and on Friday evening a paper 
was read by Mr. W. A. Martin on “Induced Draught as 
a means for Developing the Power of Marine Boilers.” This 
paper we shall reproduce in full. A brief discussion took 
place on this paper, and the proceedings terminated. 








ELECTRIC LIGHTING PLANT AT THE MID- 
LAND RAILWAY STATION, LEICESTER. 


In connection with the new station, and the extensive 
alterations recently carried out at Leicester, the Midland 
Railway Company has put down the largest and most 
efficient electric plant driven by gas engines in this country. 
We are enabled to give an illustration of the engine and 
dynamo room, and also a few particulars of the plant. The 
motive power consists of four large gas engines and two 
smaller, and are all made by Crossley Brothers, of Open- 
shaw, Manchester. They are all built on their well-known 
lines, and are specially fitted for driving dypamos with the 
necessary steadiness, Hach of the four large engines is of 25 
nominal horse-power, capable of giving off 40 brake horse- 
power as & safe working load with Dowson gas; and instead 
of the two overhung fly-wheels usually employed, one heavy 
fly-wheel, 7ft. Gin. diameter by 19in. wide, and weighing 
4 tons 5 cwt., is fitted on each engine, with a massive out-end 
bearing and pedestal for supporting the end of the shaft. 
The engines run at 200 revolutions per minute, and with the 
means adopted very great steadiness is obtained. The face 
of the fly-wheels is slightly rounded, and the dynamos are 
driven direct from it. The crank shafts are cut out of solid 
steel forgings, and are machined and polished all over, thus 
adding materially to the appearance of the engines. As is 
usual in all the engines made by Messrs. Crossley Brothers, 
the cylinders are fitted with loose liners, made, like the 

istons, of specially hard metal, so that when they are worn 
yond the stage at which re-boring is possible, they can be 
renewed at the smallest possible cost. Owing to the high 
speed at which the engines run, special attention has been paid 
to the bearings and to all the parts of the engine, with a view 
to easy maintenance and facility of renewals at the least cost. 

As it is essential that when once started the engines 
should run without intermission until their work is done, 
automatic lubricators have been fitted to all the vital -parts. 
A novel feature in connection with these engines is the new 
igniting arrangement recently brought out by Messrs. 
Crossley. Instead of the metal tubes, which are short lived, 
Messrs. Crossley now use short porcelain tube, about 3in. 
long, which, if not destroyed by careless handling, is imperish- 
able. It is quickly heated, thus reducing the time required 
for starting after the burner is lighted to about a minute and 
a-half, besides being low in first cost. The engines are started 


by Crossley’s self-starting apparatus, which enables an engine | 


to be set in motion with nearly half load on. Thus fast-and- 
loose pulleys on the dynamo, or on other machinery the 
engine has to drive, are rendered in many cases unnecessary. 

The two smaller engines at Leicester are each of 14 nominal 
horse-power, capable of working up to 25 brake horse-power 
with coal gas, and are each fitted with two overhung fly- 
wheels running at 200 revolutions per minute. Each engine 
is fitted with governors used for electric lighting work, and is 


generally on the lines of the larger engines previously | 


described. Although the heavy fly-wheels militate against 
the efficiency of the engines, it costs less to store up the 
necessary energy to ensure steady running by increasing the | 
fly-wheel power of the engine, than it would to achieve the | 
same resnit on the dynamo. 





it was assumed | 


For the jacket water for these engines one large tank is 
fixed on columns and girders, and contains sufficient water 
for cooling the cylinders of the engines even if all were work- 
ing at once. Under ordinary circumstances the engines are 

| worked with Dowson gas, but arrangements are made 
whereby in the event of anything being out of order with the 
| gas plant, the engines can be immediately turned on to coal- 
gas from the town’s mains. Three of the four larger engines 
are connected to Brush series arc-lighting machines, capable 
of driving fifty 2000-candle power lamps each; the fourth 
large engine driving an incandescent machine of 300 ampéres. 
Each of the smaller engines drives a small machine for in- 
candescent lighting, giving an output of 125 ampéres at 115 
volts. The arc lighting is required for the goods yards and 
sheds belonging to the Midland and London and North- 
Western Railway Companies, and for the platforms, «c., of 
the new passenger station. The incandescent lighting is 
employed for the refreshment-rooms, dining-rooms, and 
offices. 

The Dowson gas plant is placed in a separate building 
adjoining the engine-house. There are two gas generators, 
and each has a gas cooler, hydraulic box, coke scrubber, and 


sawdust scrubber. Space has been left for a third set, which | 


has not yet been supplied. The gasholder is 16ft. diameter 
by 10ft. deep. There are two small vertical boilers, but only 
one is used, the other being in reserve. We have no recent 
data as to the working, but we may mention that towards 
the end of last year they were working three 25-horse 
power and one 14-horse power from 5 p.m. or 6 p.m. 
to 10 p.m. or 11 p.m., and that one generator made gas 
enough. From 10 p.m. or 11 p.m. to 5 a.m. or 7 &m. 


there were two 25-horse power and one 14 - horse, 


power, and during this time the production of gas was 
reduced to suit the smaller load. At that time all the arc 
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TRANSVERSE SECTION OF ELECTRIC LIGHTING STATION 


lamps were not fixed, but when the full number is on the two 
generators will be worked, one of them being stopped during 
the hours of light load. The generators are fired with anthra- 
cite coal, and the boiler with common boiler slack. 

The whole installation, which is very complete in every 


detail, has been carried out under the supervision of Mr. W. | 
Langdon, Superintendent of the Telegraph Department of | 
the Midland Railway Company, and is a fine example of a | 
modern electric light plant, in conjunction with gas engines | 


and producer gas. 








THE ROYAL INSTITUTION. 


WAVES AND VIBRATIONS. 


Lorb RaYLeiGu in his last lecture of the recent course on the 
above subject, said that a jet of water tends to give way in a per- 
fectly symmetrical manner; itis rather sensitive to changes of 
pressure of the water. The sensitive flame is rather different 
to this ; it issues as an ignited jet, and the flame is but an 
indicator of what is happening. There is no capillary force 
when a coal gas jet plays into air, and it amounts to the 
same thing as a jet of water in water instead of in air. It is 
@ case of transference, as if you were trying to push a rope 
forward from one end, and the jets of which he had to speak that 
day were something like ropesso pushed. He here exhibited 
a sensitive burner with a pinhole on one side, a chamber 
behind, and the back of the chamber closed with a piece of 
tissue paper which would allow sound to pass, but not 
much in the way of gas, and so arranged as to yield a 
jet of coal gas; this proved excessively sensitive to the proper 
sounds. A jet of coal gas might also be made to play into 
an atmosphere of coal gas, and made visible by Tyndall's 
plan of using s mded smoke. 

To show something of the same kind in liquids, he took 
some solution of permanganate of potash in a bottle, and 
caused some of it at will to play through a tube into a solution 





of ferrous sulphate, so regulated that the descending purple 
jet should be decolorised when it mixed with the body of the 
liquid, leaving the jet itself alone coloured for examination, 
and for projection upon the screen. When he kept still the 
jet grew longer, and when he tapped the board bearing the 
arrangement the jet shortened. It was more manageable 
than jets of gas in air. Viscosity governs the matter in the 
main. Alcohol and water are more viscous than either 
alcohol and water alone, and with such a mixture the 
pressure has to be increased greatly, and water at high tem- 
perature is much less viscous than cold water. 

Lord Rayleigh showed some of the curious forms taken by 
jets of permanganate of potash in ferrous sulphate as re- 
vealed by the electric spark and instantaneous photography. 
Some of them took curious gnarled forms; one somewhat 
corkscrew-like jet had hair-like or horn-like projections rising 
from its convolutions, a fact which pie not have been 
anticipated or known but for the revelation of the phe- 
nomenon by instantaneous illumination ; they were things 
which not anyone ever expected to see. These jets give way 
by becoming sinuous. 

An advantage of sensitive flames in these researches is that 
with them you can advance two octaves beyond what the 
| human ear can hear, and scarcely any other method is 
known of getting at these high sounds except by means of 
sensitive flames. Tyndall was very particular in keeping a 
clear way for the gas up to the sensitive flame, and not to 
place a stopcock near it, but was not quite right as to the 
philosophy thereof. What is necessary is that there shall be 
no obstruction which shall yield a sound. Lord Rayleigh 
concluded his lecture by describing some experiments he had 
made in the country in a still atmosphere, on the extraordi- 
| nary sensitiveness of the human ear. He used pure and 
| measured sounds; he also described some experiments as to 
| the conditions under which the ear is at fault as to the real 

directions from which sounds come. In conclusion, he said 
| that he had not given a course of lectures about subjects 
' largely dealt with in text-books, but had in great part given 

the listeners information about his own inquiries and re- 

searches, which information was not obtainable everywhere. 








THE CAMERA CLUB CONFERENCE. 





THE most important of the new researches brought under 
| the notice of the recent Camera Club Conference were by 
| the president of the Club, Captain Abney, who has just been 

conducting some experiments on the influence of temperature 
at the time of exposure, at such a range of the thermometer 
as photographers are likely to meet in different parts of the 
world. The subject is not entirely a new one with him, 
because in 1884 he published a few experiments in the 
Bulletin of the Belgian Photographic Association, in which 
he showed that when the back of a photographic plate was 
warmed with a hot, flat iron, and exposed before it became 
cold, gelatine bromide films would bear a shorter exposure. 
With collodio-bromide dry plates, the reverse was the case, 
but that was found to be due to the removal of hydroscopic 
moisture; when they were kept sufficiently damp, their 
rapidity also was increased by elevation of temperature. 

In his experiments just published, he took two boxes, one 
inside the other, the smaller one screwed to the top of the 
larger one, and the space between filled with powdered ice 
and salt, to produce low temperatures, and for warm temper- 
atures he put a hot brick inside between the boxes, instead 
of the ice and salt. The plate under examination was 
placed face upwards on the bottom of the smaller box, and 

| light was admitted to it, when desired, through a hole in the 
| top piercing the two boxes; the light was reflected from a 
horizontal beam downwards through the hole, by a mirror 
placed at an angle of forty-five degrees. With this arrange- 
ment he could obtain temperatures ranging from - 18 deg. C. 
| to + 33 deg. C., such as may be obtained in actual work in 
| some places abroad; he could also obtain any intermediate 
| temperatures desired. One peculiar point he discovered was, 
| that somewhere between the temperatures of + 33 deg. C. 
and + 38 deg. C. the curves of sensitiveness of gelatine 
| bromide plates lose their character, probably because of the 
| escape of a certain proportion of hydroscopic moisture. 
| Captain Abney found that with a slow lantern plate, the 
| exposure had to be doubled on lowering the temperature 
| from that of a hot summer’s day to zero, but that with 
| very rapid plate the difference in the necessary exposures 
| between — 16 deg. C. and + 33 deg. C. was less marked, 
and with Fitch’s celluloid films the difference in rapidity 
between the two temperatures was less still. With collodio- 
bromide plates, the difference in rapidity between — 17 deg. 
C. and + 32 deg. C. was marvellous; at the higher 
temperature it increased four or five times. Different makes 
of plates vary in their changes in rapidity at different 
temperatures, and perhaps the expansion or contraction of 
the film has something to do with it, His exposures in these 
experiments varied from 5 to 320 seconds, and his conclusion 
is that variations in the rapidity of plates, with changes of 
temperature, form a factor which should be taken into 
consideration by practical photographers. The temperature, 
within the limits stated, does not alter the gradation of the 
negatives. 








An Art and Industrial Exhibition will be held at 





Belfast this summer. The Marquis and Marchioness of London- 
derry will perform the opening ceremony on the 11th inst, 
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RAILWAY MATTERS. 


Aw electric railway is to be constructed from the 
Carrefour Cadet to the summit cf Montmartre, 

Tue Railway Commissioners of New South Wales 
propose to lessen the grades between Wellington and Dubbo, 


Tue Board of Trade have examined and passed the 
London and Bexley Heath Railway, which is now completed, 
The line will be opened for traffic on May Ist. 


A comMITTEE, composed of the traffic managers of the 
Great Indian Peninsula, Madras, Southern Mabratta, and South 
Indian Railways, has been sitting at Poona to discuss the subject 


of equalisation of rates on competing lines, 


Ir is announced that a company has been formed in 
France to construct the Karikal-Perulam Railway, This extension, 
only some 15 miles in length, will connect the French port of 
Karikal with the South India Railway system. Sanction has to be 
obtained from the Secretary of State before the work can be 
commenced. 

A new overbridge erected to carry the Falkland Road, 
Bombay, over the metals of the Bombay, Baroda and Central India 
Railway was completed and thrown open for traffic on the 11th 
inst., the first persons to drive across it being their Excellencies 
Lord and Lady Sandhurst, The Bombay Tramway Company are 
extending their lines to the eastern foot of the overbridge. 


AmonG new electric tramway sehemes in Germany, 
are lines between Bullay and Prarbach, Hagen and Eckesey, and 
between Kiikelhausen and Haspe. There is also a prospect of 
electrical lines being laid down to Schwelmer, Herdecker, and 
Dabler. Another scheme is fora line from Fiirbefgraben to the 
Isartbal railway station vid Sendlingerstracse and Thalkirchner- 
strasse. 

Tux construction of the Snowdon railway is reported 
to be making satisfactory progress. There are about 200 men 
engaged and presently an additional number will be employed. 
The earthwork for about one-half the distance has been excavated, 
and the resident engineer, Mr. Oswell, expresses the opinion that 
the line will be in operation during the greater part of the tourist 
season this year. 


Ir is anticipated that the Royapuram-Ennore Section 
of the Bezwada-Madras Railway will, if the requisite rails are 
received by the end of this month, be opened for traffic on June 1. 
The throvgh-line from Chandpore to Chittagong will, it is 
believed, be opened on lst proximo, The proposed terminal 
canal completing the Doab Canal, connecting the Ganges and the 
Jumna, baving been sanctioned, work will be commenced at 
Cawnpore this month, 


Mr. Munbetua, speaking at a gathering of railway 
servants at Sheffield, on the 15th inst., expressed the hope that 
the last Act dealing with the hours of railway men would greatly 
minimise the death roll and the number of railway servants injured. 
He congratulated the men on the noble work they had undertaken 
in providing for the widows and orphans, but he contended that 
the first duty of the State and of the people was to prevent, as far 
as possible, loss of life. 


Tue Postmaster of New York City has arranged with 
the cable railroads on Broadway and Third Avenue to run mail 
cars for carrying letters between the main post-office and sub- 
stations. This mail has for many years been carried on the Man- 
hattan Elevated trains. At Philadelphia similar arrangements are 
being made with electric lines running to and from the post-offices 
in the outskirts of the city. The Post-offices authorities at Cleve- 
land, Ohio, have entered into a contract with the Electric Tramway 
Company for the carriage of the mail bags in that city from the 
General Post-office to eight outlying branch offices. 


Economy in railroad construction is noticeable in the 
employment of wooden rails on a railroad under construction in 
Florida. These rails are large enough to be laid so as to be half 
embedded in the sand, without other ballast. No metal will be 
used in the construction of the track, although the line will be 
forty miles long. Most of the ‘‘rails” will be furnished gratis by 

roperty owners along the right of way. The Avon Park and 
lees City Railway Company believes that in a few years the 
fruit, vegetable, and passenger business over the route will pay for 
regular steel rails, when the others will be used for sleepers, 


Tue report of the Board of Trade inquiry into the 
collision which occurred on February 28th at St. Enoch’s Station, 
Glasgow, on the Glasgow and South-Western Railway, has been 
issued. In this case an Ardrossan passenger train was struck by 
the engine of a Springburn train, and fifteen passengers were re- 
ported to be injured. Major Addison, who conducted the inquiry, 
states that he has no hesitation in finding that the responsibility 
for the collision rests upon driver M’Latchie, of the Springburn 
train, and in a lesser _—. upon fireman Thompson and guard 
Smith, in that they failed to keep a ne lookout, the import- 
ance of which when entering a station like St. Enoch’s it is, he 
says, impossible to exaggerate. 


THE little stretch of country between Buffalo and 
Niagara Falls, a distance of about twenty miles, is, says the 
Street Railway Journal, the seat of intense activity at the present 
time in matters connected with electric railroading. There are 
several lines already running in Tonawanda, and between Tona- 
wanda and Buffalo, and recently the Buffalo and Niagara Falls 
Railway Company—the “‘ official” scheme, as it were, for con- 
necting the two cities—has secured complete rights of way, 
together with the exclusive right to use the tracks of the Buffalo 
Railway Company, at Buffalo, and of the Niagara Falls and 
Suspension Bridge Railway Company, at Niagara Falls, The 
contract for building the road has been placed with the White- 
Crosby Company, of New York and Baltimore, and the work will 
be actively pushed, with the idea of getting the road in operation 
thissummer. No power station will Be required, as electric power 
is to be transmitted from the Niagara Falls water power plant to 
Tonawanda, and there delivered to the line through motor 
dynamce. H. M. Watson, president of the Buffalo Railway 
Company, is president also of the new corporation, and other 
prominent capitalists of Buffalo are interested. 


Tue Duke of Westminster is about to construct at 
Katon a narrow gauge railway similar to that constructed on the 
estate of Mr. Percival Heywood, Doffield Bank, near Derby. 
Mr. Heywood has undertaken, at the request of the duke, not 
only to lay out the course of the intended line from Balderon 
sidings on the Great Western Railway, near Chester, to Eaton 
Hall, a distance of some three or four miles, but to superintend 
the laying down of the permanent way, and, moreover, to con- 
struct a locomotive out a the same principle as his own, and 
to build the wagons of the same class, and the work has already 
been begun, On a fair calculation the railway when completed, 
in about nine months’ time, will allow of a 20,000-ton haulage per 
annum if worked anything like full time. The cost of the line, 
when fully equipped, will be as near £1200 per mile as can be 
reckoned, A cattle railway, 33 miles in length, has been con- 
structed across country in Derbyshire by a private firm to the 
town of Derby, traversing the country from the village of Stanley 
and passing ae the intervening parishes of Morley and 
Chaddesden. If tons ba day were carried, it is estimated 
that the cost in labour, inc! uding repairs of the road, would not 
exceed one Penny per ton for the whole distance. This is, accord- 
ing to the Z'iimes, one of the longest cable railroads in — 
and was constructed under the personal supervision of Mr. W. H. 
Sankey, C.E., of Morley Hall, near Derby. 





NOTES AND MEMORANDA. 


PirE friction can be approximately calculated, accord- 
ing to Professor Merivale, of Newcastle-on-Tyne, by the following 
rule of thumb:—1'4 G21 + (3d) = H, where @ is the flow in 
United States gallons per minute, / is the length cf the pipe in 
yards, d is the diameter of the pipe in inches, and // is the head 
in feet due to friction, 


AccorpING to a Reuter telegram from Pittsburgh, Pro- 
fessor Keeler, of the Alleghany Observatory, claims to have made 
an important discovery. He asserts that the rings round Saturn 
are cc d of i able small bodies or satellites, which do 
not revolve at the same spesd about the planet. It is later stated 
that the inner bodies are faster than the outer by gradually de- 
creasing velocities. 


A REMARKABLE natural phenomenon is reported from 
Leprignano, in the Province of Rome, where a considerable lake 
has been formed through the spouting up of water from sub- 
terranean springs. The waters of this lake, which has a circumfer- 
ence of two-thirds of a mile already, are strongly sulphurous in 
character, Large numbers of people from the surrounding country 
are visiting the spot. 

AccorpING to a Reuter telegram from St. Petersburg, 
dated April 17th, the exports of grain from Russia during the week 
ending 13th inst. amounted to 11,223,000 poods (178,000 tons), as 
compared with 8,394,000 poods (133,200 tons) in the previous week. 
The total for the week ending 13th inst. was made as follows :— 
Wheat, 4,568,000 poods (72,500 tons): rye, 1,480,000 poods 
(22,700 tons); barley, 2,902,000 poods (46,000 tons); cats, 1,937,000 
poods (30,700 tons) ; maize, 386,000 poods (6100 tons). The increase 
is chiefly in wheat and barley. 


In London last week 2380 births and 1622 deaths were 
registered. Allowing for increase of population, the births were 
340 and the deaths 97 below the average numbers in the corre- 
sponding weeks of the last ten years, The annual death rate per 
1000 from all causes, which had been 26°0, 21°1, and 19°0 in the 
preceding three weeks, rose last week to 19°3. During the four 
weeks ending on Saturday last, the death rate averaged 21°4 per 
1000, being 0°7 per 1000 above the mean rate in the corresponding 
periods of the ten years 1885-94. 


An instance of the Meteorological Office’s successful 
forecasting is found by the Imperial Institute Journal in the 
report of the Meteorological Council for 1893-4. No less than 
82 per cent. of the daily forecasts were correct, ‘‘ total failure” 
occurring in only 5 per cent. of the cases, In 60 per cent. of the 
instances in which ‘‘storm warnings” were issued, gales subse- 
quently followed ; whilst in a further 28 per cent. high winds were 
afterwards recorded, so that the raising of the cone was justified 
in 88 per cent. of the total cases, 


THE underground electric ducts in Boston have a 
length of nearly 2,000,000ft., according to the Engineering 
Record. Nearly 741,000ft. are for electric light and power 
service, and about 1,252,000ft. for the telegraph and telephone 
wires, The total number of electric lights in use is 226,251, of 
which 6598 are arc lamps. The seven large companies supply 





current for 4036 motors. The average daily electric horse-power | 
supplied for lighting and power purposes is 27,890, requiring | 


38,800 mechanical horse-power for its generation. 


+ A PAPER recently printed in the Comptes Rendus is 
“On Gratings Used in ‘ Photogravure,’” by M. Ch. Féry. A 





grating of 40 to 60 lines to the centimetre is used to enable the | 
production of a photograph which can be directly reproduced by | 


mechanical processes. Such a photograph must necessarily 
devoid cf half-tints; the device of placing a grating at a short 
distance before the sensitive surface replaces these balf-tints by 
alternate black and white squares of the same size. An explana- 
tion of this effect is given by the author on the basis of the 
elementary theory of shadows. 


Direct puddling of molten pig iron is carried out at 
the Bonehill Works in the centre district of Belgium. A corre- 
spondent to the Organe Industriel, of Liege, reports that there are 
now at work two double puddling furnaces, fired by gas, each one 
working 20 cwt. charges, and turning out from twelve to thirteen 
balis in twelve hours. This large out-turn is due to the saving of 
time in puddling through using the pig iron ina liquid state, which 
also effects a great saving in fuel, while the waste is less than 7 per 
cent. A sufficient number of puddling furnaces are being built for 
dealing with the production of the blast furnace at these works, 
which is about 100 tons daily. 


In the seventh volume of the ‘“ Proceedings” of the 
Royal Society of Victoria there is a paper in which Mr. E, F. J. 
Love gives the results of observations with Kater’s invariable 
pendulum, made at Sydney. The object of this investigation was 
to throw some additional light on the question of the difference 
between the values of g at Melbourne and Sydney. A comparison 
of the results obtained by the United States Coast Survey officers 
at Sydney in 1883 with those found by Mr. Baracchi at Melbourne 
in 1893 has shown that a pendulum beating seconds approximately 
should lose 8°58 vibrations per day, if transferred from Melbourne 
to Sydney. Lieutenant Elblein found, however, by swinging three 
of Von Sterneck’s pendulums at the two places that the loss was 
13°48 vibrations per day. Mr. Love comes to the conclusion that 
the difference between the vibration numbers at Melbourne and 
Sydney is 12°2 per day. 

On the occasion of the anniversary meeting of the 
Chemical Society on the 27th ult., when the Faraday Medal was 
presented to Lord Rayleigh ‘‘in recognition of the services he had 
rendered to chemical science by the discovery of argon,” 
Professor Ramsay made the following communication :—‘‘ In seeking 
a clue to the compounds of argon, I was led to repeat experiments 
of Hillebrand on cléveite, which as is known, when boiled with 
weak sulphuric acid, gives off a gas hitherto supposed to be 
nitrogen. This gas proved to be almost free from nitrogen ; its 
spectrum in a Pfliickers tube showed all the prominent argon lines, 
and in addition, a brilliant line close to, but not coinciding with, 
the D lines of sodium. There are, moreover, a number of other 
lines, of which one in the green-blue is especially prominent. 
Atmospheric argon shows, besides, three lines in the violet which 
are not to be seen, or if present, are excessively feeble in the 
spectrum of the gas from cléveite. This suggests that atmospheric 
argon contains, besides argon, some other gas which has as yet not 
been separated, and which may possibly account for the anomalous 
position of argon in its numerical relation with other elements.” 


A test to destruction of a bridge on the Halle Sorau- 
Guben Railway, in Germany, is mentioned in a recent communica- 
tion to the Zertschrift of the Society of German Engineers. The 
bridge crossed the Neisse River near Forst by means of six spans, 
and on account of its weakness—due to lack of metal—it is decided 
to build a new structure, especially as it had been considerably 
injured during its twenty years of service. One portion of the 
superstructure, 65°6ft. long, was raised from the piers and blocked 
up on low supports. Then this span was gradually loaded with 
rails, it being the original intention to load the structure in this 
manner to within four-fifths of its theoretical breaking strength, 
and then complete the destruction by dumping gravel on it, so as 
to avoid any danger to the men. This plan was not carried out, 
however, for before the four-fifths of the theoretical breaking 
strength was attained by laying down the rails the bridge suddenly 
broke, the upper lateral system giving way. The Indian Engineer 
says the greatest deflection which was noticed before the failure 
was a little less than 4in. This corresponded to a strain of 
38,100 lb. per my inch, while the breaking strain was assumed 
to be over 49,000 1b, 





| 








MISCELLANEA. 


Tux Société Lyonnaise des Forces Motrices du Rhone 
is constructing costly works to utilise on a large scale the water 
power of the Rhone for electric light and power work, 


Durine the recent earthquake at Trieste the bells in 
the great Kaiser Karl monument, according to the Standard, turned 
complete somersaults. Of course this is absolutely true. 


WE read that the production of olive oil in Italy for the 
present year has fallen below that of last year by about 600,000 
hectolitres. In Spain also olive oil is becoming very scarce. 


Tue boring for coal which is taking place near Bentley, 
Suffolk, has now reached a depth of 575ft. The lower chalk has 
been penetrated, and the upper greensand formation is expected 
to be shortly reached. 


Tux Press Association states that the directors of the 
Scotch oil companies have met privately in Glasgow, and decided 
to raise the price of burning oil 24. per gallon, making 3d. per 
gallon advance in one week. 


M. Jean Baptiste BeAvuvi.we, railway engineer, who 
had given and devoted his time and money to the designs of a line 
connecting London and Bombay, at a cost of £60,000,000, died the 
other day at the Highgate Infirmary. 


On Tuesday evening last a fire broke out in the timber- 
yard of the shipbuilding works of Messrs, Harland and Wolff. 
This is the more to be regretted, as it is estimated that timber has 
been destroyed to the value of £10,000. 


A FiRrE broke out on Sunday morning on board H.M. 
dept ship Marlborough, at Portsmouth, in a compartment con- 
taining a furnace which supplies heat for the drying-room, and 
where the hammocks of half the ship’s company, who wera on leave, 
were stacked, 


Orpers have been given for her Majesty’s surveying 
ship Triton, Commander George Pirie, to make new surveys of the 
lower reaches of the river Thames. Upon the completion of the 
work the Triton has been directed to proceed to Lowestoft, for 
surveying duty off the coast of Suffolk. 


Ir has been decided to enlarge the engine and boiler 
shop in Chatham Dockyard. The work is to be carried out at a 
cost of £2000. The Army and Navy Gazette says the largest 
engines now under construction in Chatham Dockyard are those 
for the Minerva, which are of 8000-horse power. 


THe London Geological Field Class will commence 
their series of Saturday afternoon excursions, under the direction 
of Professor H. G. Seeley, F.R.S., on the 27th inst., when they 
will visit Olford and Eynesford. Further particulars can be 
obtained from the general secretary, R. Herbert Bentley, 31, 


| Adolphus-road, Brownswood Park, N. 


On the 10th inst. the distribution of the certificates 
gained during the Easter term by the students of the Crystal 
Palace School of Engineering took place in the School Locture 
Hall; Mr. John Clarke Hawkshaw occupied the chair. The 
examiners, Mr. H. E. Stilgoe and Mr. J. M’Gregor, spoke in their 
reports in the highest terms of the degree of excellence attained, 
and the quality of the work produced. 


Tue favourite little Yorkshire health resort, Filey, has 
decided on a sch of drainage to be completed early in June. 
The engineer, Mr. Fairburn, of York, proposes to carry the 
sewerage to low water-mark. The contractors for the work, which 





be | is to cost £1300, are Messrs. Parker and Sharpe, of York. Recently 


the Filey people completed a marine parade at a great cost, and 
obtained a new supply of water from artesian wells sunk into chalk. 


THe new torpedo boat destroyer Sturgeon, built at 
Barrow for the Admiralty, underwent her official speed trial on the 
Clyde on the 11th inst., and attained a speed of 294 knots, A 
slight hitch took place in connection with her counters before the 
three hours’ trial was finished, and the Admiralty will insist on the 
trial again taking place. The Sturgeon had been round on the 
Clyde for nearly a month, but the weather has for the most part 
been too rough for speed trials. 


H.M. cruiser Melampus was to have been ready by 
the 14th inst. to proceed to Havre, to take part in the naval 
demonstration in honour of M. Faure, President of the French 
Republic. A large number of defects having been discovered, the 
most serious being a crack in one of the starboard boiler furnaces, 
prevented this. The crack in the furnace was first discovered 
about eighteen months ago, and a repair was effected by means 
of a patch. The defect has now extended beyond the patch, and 
the furnace will have to be renewed. Is this the result of coast- 
guard duty ? 

Tue Sixth International Geographical Congress will be 
held at the Imperial Institute from the 26th July until the 3rd 
August next inclusive. The Congress will be opened on the 
evening of the 26th July by H.R.H. the Dake of York, K.G. An 
exhibition in connection with the Congress will be held at the 
Imperial Institute from the 20th of July—approximately—to the 
begianing of September, 1895, The exhibition will be more repre- 
sentative of the best geographical work of all nations than has ever 
been the case before. The Paris, Berlin, and St. Petersburg 
Geographical Societies have undertaken to organise the exhibits 
of their respective countries. Government departments and 
private individuals from other countries and from most of the large 
British Colonies have agreed to exhibit. 


Orpers have been issued for preparations to be made 
at Sheerness Dockyard for commencing the construction of a new 

pe of third-ciass cruiser, which has been designed for the Royal 

avy by Sir W. H. White, Director of Naval Construction. 
According to the Standard, the proposed vessel is to be laid down 
upon the building slip from which the second-class cruiser was 
launched in May, 1893. The new vessel, which has not yet received 
a name, will be the largest third-class in point of length ever 
built for the Royal Navy, her length between perpendiculars 
being set down at 300ft., or the same siz3 as most of the second- 
class cruisers built under the Naval Defence Act. She will have 
a breadth of 36ft. 6in., and a displacement of about 2100 tons. 
Her machinery, which is to be supplied by contract, is to be 
capable of indicating 7000-horss power, and propelling her at a 
speed of 20 knots per hour. he armament of the proposed 
vessel is to consist of eight, 4in. and eight 3-pounder quick-firing 
guns, together with a torpedo equipment. The new vessel is 
officially described as an ‘‘improved Barham,” but is larger, 
faster, and more powerfully armed than that cruiser. 


On Wednesday evening at the chief offices of the 
Amalgamated Society of Engineers, Stamford-street, S.E., the 
official return of the ballot for the secretaryship of the society, 
which has been taken during the past six weeks throughont the 
country, was made public, Three candidates were nominated at 
the triennial conference of the organisation, namely—Messrs. 
John Anderson (late secretary), G. N, Barnes (late assistant- 
secretary), and H. Barton. The contest has caused the greatest 
excitement in trade union circles, and was contested on party 
lines, Mr. Barnes being the nominee of the Independent Labour 
party. In the North of England he received much support, 

rincipally in Manchester, Liverpool and Newcastle. The 
ollowing are the official figures:—Anderson, 12,910; Barnes, 
11,603 ; Barton, 759. The poll is only a medium one, inasmuch as 
at the last contest when Mr. Anderson defeated Mr. Tom Mann, 
there was a poll of over 36,000, The position is worth £300 a year 
with an official residence, 
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OIL CARRYING 





STEAMER ACO—DETAILS 






OF PUMPING ARRANGEMENTS 


MESSRS, DUNLOP AND CO., PORT GLASGOW, ENGINEERS 
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“Twe Enxcineer” 
THE TANK STEAMSHIP ACO. 


In our impression for March 29th we illustrated the main 
engines of the oil-carrying steamer Aco. We now complete 
our description of the vessel and her machinery. 

The weight of the machinery, excluding the oil pumps, 
pipes, and connections, but including all steam and exhaust 
piping, is as follows :—Main engines, with all auxiliary engines 
and piping complete = 173 tons = 14°45 indicated horse- 
power per ton. Boilers, mountings, funnel, auxiliary boiler, 


! 





‘pe from 
Oiscnarge Box 
qHsEED Peer 

















Pump 
Suction 






































¥0§ waureszg | 

















| 
| 
| 
Pipe From Discharge Box | 





DISTRIBUTING VALVES 


stokehold fittings, &c., complete = 190 tons = 13-15 indicated 
gore per ton. Total machinery = 363 tons = 6:9 in- 
dicated horse-power per ton. The indicated horse-power 
taken in connection with the weights of machinery is 2500. 

_ The pumping installation, which is fitted amidships, con- 
sists of two Snow low-service duplex pumps 14in. by 14in. by 
12in., complete with directing boxes and valves, enabling 
either one or both pumps to work at the same time or singly. 

he one pump may be pumping out of the vessel while the 
other is pumping into another part of the same, or both can 


or for pumping the oil from tanks ashore into the 
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Planof Suction valve-box, Pump &c. 
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The two pumps draw through strainer boxes from different , compartments connected by 12in. pipes to two crossover pipes 
compartments of one large suction box, and discharge into | between the fore-and-aft pipe lines placed just above the top 
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Section below Valves. 
DISTRIBUTING VALVES 


separate compartments of another large directing box. The 





of ship’s floors. By means of six sluice valves arranged in the 
fore-and-aft and crossover pipe lines at this point, either 
pump can be made to draw through either 12in. pipe from 
any compartment of the ship, or both pumps may be made to 
draw different qualities of oil from different tanks at the 
same time and discharge through different pipes ashore. 
The pipe lines running fore and aft are placed as low down 
in the ship as possible, and are of wrought iron 10in. dia- 
meter, having cast steel flanges screwed and riveted on. At 
each bulkhead there is a cast piece having a branch for the 
tank suction valve, and a stuffing expansion box to take 
the end of the wrought iron pipe. The tank suction valves 
are Sin. diameter, and are opened and shut by means of a 
strong wrought iron rod carried up from the valve screw nut 
to a socket in the weather deck, the end of the rod being 
formed with a square on it to fit a portable tee-ended key. 
| The rods are well guided and protected, to save them from 
being jammed in place or destroyed when the vessel is carry- 
ing dry cargo. To the lower side of the suction valve a 
casting is fitted, carried down to within jin. of the tank 
bottom, so that the tank can be drained practically empty. 
The discharge of the oil may be made from pipes opening 
on the decks or through valves on the ship’s side, whichever 
may be found most convenient, connections being provided 
for either method. The whole arrangement of pumping plant 
is such as to provide as far as possible for the work of load- 
ing or discharging the vessel still being carried on should 
part of the machinery or piping break down. 

Asmall drain pump is also fitted in the pump room to take 
away any oil or water that may get in when opening pumps, 
| &c. The two coffer-dams, one at either end of the oil com- 
| partments of the ship, are fitted with separate steam pumps 

for filling or emptying these spaces, the forward one being 
also used for pumping the forepeak and forehold. 
As cotton-seed oil in cold weather becomes very thick and 
viscous it was necessary to make arrangements to keep the 
oil at a consistency and temperature to enable it to be pumped 
even in the coldest weather. This has been accomplished by 
| @ complete system of steam heating pipes in each tank 
| carried at the bottom of the tanks below the level of floor 

tops, so as not to interfere with the laying of the portable 

ceiling which is used when solid cargo has tobe carried. The 

heating of each tank can be controlled separately. The 
| whole of the condensed steam is returned by piping to an 
| exhaust tank in the machinery compartment, and from 
| thence by the main engine or donkey pumps back to the 
| boilers. Steam heating pipes are also fitted throughott all 
| saloons and cabins with independent connections, so that 
| one part of the vessel may be heated while another is shut 
| off. The exhaust steam from all pumps, winches, windlass, 
| &e., is returned to the engine-room and directed into an 


| exhaust tank or to the main condenser at will. 
| 
| 
| 








Messrs, WILLANS AND Rosrnson’s WorkKs.—We omitted to 
| state last week that the cylinder boring device which we illustrated 
| and described in our account of the above works was made to the 
| designs of Messrs. Willans and Robinson by Messrs. John Lang 
| and Sons, of Johnstone, N.B., who also supplied a large pro- 
| portion of the lathes on which the boring devices are fitted. C) 

maker of the travelling cranes is Mr, Thomas Smith, of Rodley. 
near Leeds, and Smith and Rodley should therefore read Smith of 


suction box is such that it has two of its lower thwartship Rodley. 
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ON THE SAFE STORAGE AND CONVEYANCE OF 
COMPRESSED GASES. 


By H. Josaua Puiwurs, F.LC., F.C.S. 


CoNSEQUENT upon the recent fatal explosion of a steel 
cylinder of compressed gas at Fenchurch-street Station, 
public attention has naturally been drawn to the question 
of the general safety of the compressed gas business. During 
the last ten years the development of this trade has been 
enormous, owing to the discovery of economic commercial 
processes of manufacture, and the resulting advantage taken 
by the arts and manufactures of having indispensable gases 
readily at command in a condensed and cheap form. Every 
day and night there are many thousands of cylinders of com- 
pressed and liquefied gases conveyed by road, rail, and 
water, consisting of hydrogen, coal-gas, oxygen, carbonic 
acid, ammonia, chlorine, and nitrous oxide—sulphur dioxide 
and sulphuretted hydrogen—and it is needless to state that 
they often receive as much rough usage as is characteristic 
of luggage generally, and in comparison to the immense trade 
which is now done in compressed gases, the number of 
accidents are very trivial indeed, and reflects great credit upon 
the manufacturers for the precautions they exercise in ensur- 
ing general safety. Only two accidents worthy of note have 
taken place with compressed gases in transit in this country 
during the last ten years—one at Bradford some eighteen 
months ago, which was due to the fall of a cylinder made of 
unsuitable steel, and the other at Fenchurch-street Station, 
London, on the 15th ult., the cause of which was the ignition 
of an accidental mixture of oxygen and hydrogen brought 
about by the “ spontaneous ” combustion of oil or iron filings 
or both. These accidents were both preventable, and will, 
no doubt, be an incentive to make compressed gas manufac- 
turers more careful than ever as to the precautionary 
measures necessary to be taken for ensuring general safety. 

When we consider the enormous loss of life resulting from 
explosions of petroleum lamps, bursting of steam boilers, and 
explosives in use, storage and transport, we must admit that 
in the face of the absence of Government restrictions the 
trade in compressed gases has been carried on with remark- 
able freedom from accidents. 

Much has been said respecting the desirability of Govern- 
ment supervision to control the manufacture of compressed 
gases, and no doubt the general public and the principal 
manufacturers would hail such legislation with a feeling of 
composure and satisfaction. Accidents will happen some- 
times, in spite of all recognised precautions that should be 
taken, and there is no need at present for any serious public 
alarm respecting the general safety of the compressed gas 
business. 

No doubt the principal chance of danger to the general 
public would be from newly established gas makers, who 
probably may not have had sufficient experience of the 
business to recognise the danger that would accrue from 
careless manufacture, and it is in these cases where the 
supervision of some Government Department would be 
desirable, such as that adopted by the German Government, 
and most probably as the trade advances new makers will 
from time to time be sure to appear as competitors, which 
is the natural consequence of every successful trade and 
profession. 

I was recently deputed by two of the largest compressed 
gasworks in the kingdom, viz., the Brins Oxygen Works, 
Westminster, and the Carbonic Acid Gas Co.’s works at 
Clapton, London, N.E., to consider and give an opinion 
upon the system and precautions they adopt to ensure safety 
in manufacture, storage, and transport. At the Brins Works 
oxygen and coal gas are compressed. The whole of the 
oxygen is manufactured by the Brin process, the principle of 
which consists in the absorption of the oxygen from purified 
air under slight pressure by monoxide of barium contained in 
vertical iron retorts heated and maintained at about 1350 deg. 
Fah. The retorts are afterwards subjected to a vacuum 
whereby the oxygen absorbed is given off and passes into the 
gasholders prior to compression. I found the manufacture 
to be carried on in & manner which must at once be 
pronounced unique, scientific, and in every way safe and 
satisfactory. On no account could such an unfortunate fatal 
accident occur with any gas sent out from the Brin Works as 
that which took place at Fenchurch-street on the 15th ult. 
I find that it would be impossible for any mixing of coal-gas 
and oxygen to take place at the Brins works, because :—(1) 
The cylinders are emptied of any gas before re-charging ; (2) 
the charging of oxygen and coal-gas are kept quite separate 
from each other in all respects; (3) the coal-gas cylinders 
are painted red and the oxygen cylinders black; (4) the 
fittings are not interchangeable, and on no account could 
coal-gas be charged into an oxygen cylinder or vice versd. 

The precautions taken to ensure that the cylinders—which 
are guaranteed by the makers to be of the best mild steel— 
are of the desired quality and strength before they are passed 
to be charged with gas are very satisfactory. Before the 
cylinders are considered safe they are first annealed so as to 
bring them to an even ductility and to destroy any oily matter 
that may be present, they are then subjected to a hydraulic 
pressure of 14 tons per square inch, this being about double 
the pressure at which the gas is charged for consignment. 
During the pressure test there is a delicate arrangement used 
for ascertaining if the metal has become permanently 
stretched or exceeded its limit of elasticity, and if this be 
found to be the case—which is very rare—the cylinder is 
condemned. 

It appears that during the last nine years, in which the 
Brin Company have sent out many thousands of cylinders of 
compressed oxygen and coal gas all over the country, it is 
worthy of note that no explosion of any kind took place, 
although the charged cylinders had on many occasions 
received very rough usage. 

As to the manufacture of carbonic acid gas at the works of 
the Carbonic Acid Gas Company, at Lea Bridge-road, 
London, N., I find the whole of the gas produced by this 
company is obtained by the oxidation of coke by the atmo- 
sphere in a furnace of special construction. The products of 
combustion are brought in contact with a solution of carbo- 
nate of potash, whereby carbonic acid is absorbed, while the 
nitrogen or any carbonic oxide or excess of air present which 
are not absorbed by the alkali are led away by a flue to the 
atmosphere outside the building. 

By heating the resulting solution of bicarbonate of potash 
the absorbed carbonic acid escapes, and is conveyed w4 the 
gasholders to the compressors in a pure state. During my 
inspection of the works Ihad an opportunity of testing the 
gas, which I found to contain 99? per cent. of carbonic acid 
gas. There is no oxygen, hydrogen, or coal gas made at these 








works, so that there can be no danger of the accidental intro- 
duction of an explosive gaseous mixture. 


I found the 
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manufacture to be carried on in a very scientific manner, 
and in every way safe and satisfactory. Ample precautions 
are taken to ensure that the cylinders are not charged with | 
gas at a pressure above the prescribed limits. The cylinders, | 
which are guaranteed to be of the best mild steel are first 
annealed, and then tested hydraulically at a pressure of | 
3360 lb. per square inch, this being about three times the | 





pa at which the gas is charged for consignment, the | 
ursting point being about double the testing pressure. As in 
the Brin Works, there is also an arrangement for ascertaining 
if the metal has become permanently stretched during the | 
testing. 

This company do an enormous business, there being 
a great demand for carbonic acid by brewers, aérated water 
manufacturers, and a large quantity is also consumed for 
refrigeration purposes. The works manager told the writer 
that during the six years that the business has been in 
operation, not a single cylinder of gas burst or exploded during | 
compression, conveyance, or use. During a fire that took | 
place @ couple of years ago at a warehouse in the north of 
London some cylinders containing liquefied carbonic acid 
were subjected to a very severe test. It appears that about a 
dozen cylinders of the liquefied gas, packed in wooden boxes, 
were in the warehouse at the time of the conflagration, and | 
although the boxes took fire, and the cylinders in consequence 
must have been exposed to great heat, it wasremarkable that no | 
explosion took place, and the cylinders appeared to be no worse | 
for the ordeal they went through. With such precautions | 
for general safety as are taken by the Brin and Carbonic 
Acid Companies, together with the observance of the regula- 
tions issued by the Railway Clearing House and the marine 
department of the Board of Trade, the compressed gas busi- 
ness is, in my opinion, perfectly safe in manufacture, storage, 
and conveyance. It is interesting to add that the output of 
the Carbonic Acid Co. for 1894 was 75,000 cylinders, while 
that of the Brins Oxygen Co. was over 100,000. 








ON A METHOD OF PREVENTING VIBRATIONS 
IN MARINE ENGINES.* 
By Mark Rosrnson, and Captain H, Rav Sankey, RE, 

1, In connection with a case of vibration in an electric lighting 
station, it was necessary in February, 1893, to investigate the 
comparative action of certain different types of engines. The 
station in question had ten high-speed vertical engines, each of 
200 indicated horse-power, with two cranks set opposite to each 
other, All ran at about 350 revolutions per minute—piston speed, | 
525ft. per minute—and were mounted on one large slab or block of 
concrete about 88ft. long by 24ft. wide by 7ft. deep. 

2, In the engine-room itself little or no vibration was usually 
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endways upon its foundation, but the bed plates were long and 
massive, and the foundation block of great area as well as deep, ao 
that it was difficult to believe that a mere tilting action arisin 

from forces acting only 27in. apart could be very injurious in this 
case, whatever might be its effect on board ship, If the forces 
acting upward in one line of parts were even approximately equa] 
to those acting downward in the other, as is almost universally 


| assumed in such investigations, there could clearly be nothing to 


cause a serious vertical movement of the engine as a whole. The 
pees of the cranks, &c., of these engines is shown in 


7. If the tilting tendency were all that had to be dealt with, it 
was an obvious remedy to ie the two-crank engines by engines 
of the pattern described in the specification of Lowrie, No, 3040, of 
1885, in which there is a centre crank at 180 deg. from the two 
outer cranks, and in which the centre line of parts is equal in 
weight to the other two lines collectively, while the latter are 
equal to each other. These engines are shown in Fig.7. With 
equal strokes and rigid framing it is clear that the unbalanced 
couple, causing what has been described as the “‘ tilting” tendency 
is totally eliminated. Instead of each end of the engine tending to 
be depressed alternately while the other end is lifted, both ends 
tend to be simultaneously depressed or lifted, while the centre is 
exposed to the opposite action ; the tilting stresses are now self. 
contained, and can produce no outside effect if the engine framing 
is strong enough to resist distortion. 

8. Bat as there was obvious reason to suspect the existence of 


| vertical forces, other and more important than the couple, the 


question was investigated mathematically-_by the graphic method 
—by Captain Sankey, who took into account the difference in the 
acceleration and retardation of the moving parts in the upper and 
lower halves of the revolution respectively, due to the angle of 
the connecting-rods, A little consideration will show that in a 
vertical engine the moving parts have to travel through a greater 
distance during the upper half of the revolution of the crank-pin 
than during the lower half ; consequently at the top of the stroke 
they are both stopped and re-started more quickly than at the 
bottom ; or, to speak more exactly, the changes in velocity, and 
consequently the inertia forces, are greater in the upper than in 
the lower half of the stroke. It has been a common error 
hitherto to under-estimate the importance of this difference, 

9. The result, of the calculation showed that while each line of 
parts, singly, tended to lift the engine at top stroke by about 
3°54 tons, it tended to depress it at bottom stroke by only about 
2°31 tons. Thus, apart from the couple—which is comparatively 
easy to deal with—the two lines of parts, though moving in cross 
time, did not balance each other, for while the tendency of the 
one upon the bottom centre was to depress the engine by 2°31 tons, 
the tendency of the other at the same time upon the top centre 
was to lift the engine by 3°54 tons. Twice in a revolution—700 


| times per minute—a net lifting power of 1°23 tons acted upon the 


engine, and changed an equal number of times per minute into a 
depressing power of about 1°27 tons, as shown in Fig. 2. Here 
was ample cause for vibration, and due solely to the effect—some- 
times supposed to be negligible—of the connecting-rods not being 
of infinite length. 
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DIAGRAMS OF INERTIA FORCES ACTING VERTICALLY IN VERTICAL ENGINES 


perceptible, and it was possible to stand upon the engine-room 
floor—i.e , upon the concrete block referred to—and remain in | 
doubt whether engines in that part of the room were running or | 
standing. 

3. Nevertheless, complaints arose from neighbours, not im- 
mediately round the station, but perhaps 100ft. or more away, 
that serious vibration occurred in their houses at certain times— 
probably when some particular number of engines was running, 
and the revolutions synchronised at intervals, 

4, As the subsoil was of a spongy nature, and as it was observed 
that the vibration became much worse after wet weather, it was a 
reasonable conclusion—supported by facts observed elsewhere, as 
well as by model experiments—that the whole block of concrete, or 
perhaps one end or one side of it, was slightly lifting up and down, 
and acting like the piston of a great pump, causing the water- 
charged subsoil to pulsate in unison, and to convey the pulsations 
to those surrounding points which happened to have the best 

ti through the water-charged soil—with the ground 
under the foundation block, 

5. Obviously the two-crank engines had each an unbalanced 
couple, due to the two lines of parts having opposite movements 
in vertical lines 27in. apart, the effect , Bas a tendency to 
alternately lift and depress each end of the engine in cross time, 
The lines of parts were of equal weight, each including high, 
intermediate, and low-pressure pistons, arranged tandem fashion. 
Each set of pistons, rods, guides, and connecting-rods, including a 
line of piston valves working inside a hollow piston-rod, weighed 
about 420 Ib. 

6. It was clear that each engine would tend to rock or tilt 


* Read at the Thirty-sixth Session of the I of Naval Architect. , 
April 5th, 1895. 
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10. This state of things would be in no way bettered by extin- 
guishing the ‘‘couple.” For suppose one of the two lines of parts 
replaced by two smaller lines, each having half the weight—and 
half the piston area, so that the power may remain unaffected. 
Let one such half-line be placed on each side of the unaltered 
single line, and move in cross time with it—the arrangement being, 
in fact, that already described as patented by Lowrie in 1885, and 
as obviously efficient in balancing the couple—see Fig. 7. From 
the point of view, however, of varying vertical pressure, due to 
the obliquity of the connecting-rods, there is no improvement. 
The two half-lines merely take the place of one single line. Col- 
lectively, they still exert the same upward force of 3°54 tons at 
the top of the stroke, and the same downward force of only 
2°31 tons at the bottom. There is the same evil from the variation 
in the net vertical pressure on the foundations—a view confirmed 
by experiments actually made on a large scale with engines 
embodying a like arrangement of cranks to that patented by 
Lowrie, 

11, Captain Sankey next investigated the case of similar engines 
with three cranks at 120 deg. apart, and giving, of course, 300 
indicated horse-power i of 200, of which a large number had 
been made by the same makers, and which had been observed to 
run with remarkable steadiness. Fig. 8 shows these engines. The 
result showed that, though the ‘“‘tilting” action remained— 
modified in amount—the variation in the vertical pressure exercised 
by the engine, asa whole was either xi/, or was too small to be 
observed by the graphic method adopted. It was, in fact, assumed 
to be nil, and it may be remarked that a few months later— 
October 27th, 1893—a letter from M. Normand was published in 
Engineering in which he stated that the variation in the vertical 
pressure, in such a three-crank engine, disappeared entirely. 
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in Sankey, having occasion later to repeat the calculations 
S tain alytically, and used the formula :— ' 
ra sin? ») 
(1 - 5 sin? ye 
where / = length of connecting-rod ; + = radius of crank ; and a = 
distance of any particle in connecting-rod from the contre of cross- 
head pin. (The case where a = 0 deals with all weights in pistons 
and piston-rod. ~= angle of crank from top centre; and the 
constant is -- Mr w?, where w is the angular velocity of the crank 
‘in, The complete investigation is to be given in the appendix.) 
The corresponding formula used by M. Normand was 


Inertia force = constant ( cos > + i cos 2 ¢)» 


cos 2 p+ 


Boia 
Inertia force = constant cos @ + 4) eS. 


where the last term ap 3 to be only—as was doubtless intended 

-an approximation. In the exact formula the variation does not 
disappear entirely, but it is so small as to be negligible ; in the 300 
indicated horse-power three-crank engine in question it amounts 
to only about one pound, = ¥ : : E 

12, That the tilting action is unimportant in comparison with 
the vertical action, at least in cases where heavy foundations are 
used, may be inferred from the enormous superiority of the three- 
crank engines in regard to vibration, which is actually found in 
comparison with two-crank engines by the same makers, the two 
being identical in every respect, except number of cranks and lines 
of moving parts, A great number of both are in use in lightiog 
stations, and comparison is easy. It may also be worth mentioning 
that some years ago, several hundreds of the then well-known 
Willans launch engines were fitted in launches, The remarkable 
absence of vibration in boats fitted with these engines was well- 
known ; but it was attributed by the makers to the absence of 
“knock,” due to their being single-acting engines, with the 
brasses always in ‘‘ constant thrust.” Clearly the true reason was 
that they were all three-crank engines, with lines of parts of 
exactly the same weight. Probably not a great many other marine 
engines were ever built which exactly answered to this description. 
M. Normand spoke of one, in his letter in Hngineering—already 
referred to, As stated, there were hundreds of them; and apart 
from any exceptional disturbing causes, they all gave exactly the 
result we are now led to —- . The fact is a strong corroboration 
of the views expressed in this paper. 

13. The case of an existing ordinary three-crank engine, with 
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nnequally weighted parts, indicating 5300-horse power, is given in 
Diagram 5, where the various weights and other data are fully set 
forth ; the scale is the same as in Dia, s 1 to4. It will be 
noticed that not only is there an unbalanced couple, but that twice 
per revolution the inertia forces acting upon the engine as a whole 
vary from nearly 12 tons upwards to 9 tons downwards ; in other 
words, the weight of the engine upon its bearers may be said to 
vary by over 20 tons 164 times a minute, Yet, if the parts were 
equally weighted, the whole of this huge disturbing inflaence would 
disappear. ‘To deal only with the most obvious method of achiev- 
ing equality, viz., by artificially weighting the smaller pistons, it 
does not appear that any serious difficulty would be introduced. 
The high-pressure piston would weigh 2°2 tons more, but 
there would be no serious cushioning difficulty, The engine as a 
whole would weigh perhaps 1} lb. more per indicated horse-power, 
but this does not seem much to pay for the advantage of exclud- 
ing this serious cause of vibration completely. 

14, It may here be useful to mention, though it is perhaps 
unnecessary, that no question of steam pressure enters into the 
subject of this paper. We have to deal with acceleration 
and retardation of masses, and with nothing else whatever. 
Whether the engine is single-acting or double-acting makes no 
difference, nor does it matter whether it is turned by its own steam 
or by power transmitted from another engine. 

15. It is easy to show that a four-crank engine, with cranks at 
90 deg. apart, has a like immunity from variation in vertical pres- 
sure, It is, on the other hand, certain that with no less number 
of cranks than three can the effects of the obliquity of the con- 
necting-rods be extinguished, while it is equally certain that no 
arrangement of either three or four cranks which attains this end 
can also be suitable for extinguishing the couple, Noplan, there- 
fore, which aims merely at eliminating the couple can have more 
than a partial success, since it deals with only one element of 
vibration and ignores the other. It is strange that this last has 
been ignored so generally. 

16, Thus, in bis specification No. 2813, of 1894, Mr. Otto Schlick, 
after providing, no doubt with success, for eliminating the un- 
balanced couple, says: ‘‘ The slight and immaterial errors due to 
the finite length of the connecting and excentric-rods need not be 
considered.” It seems possible that that which is thus viewed as 
inconsiderable may prove to be the most important part of the 
subject, 

17. It ie, moreover, evident that a tendency in a ship’s engine 
to rock fore and aft may be met, more or less successfully, by 
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extending the engine bearers, or by otherwise giving local longi- 
tudinal strength to the ship’s bottom. Of course, it is still better 
to eliminate the tendency entirely. 

18, A tendency, on the other hand, to alter the downward 
pressure of the engine upon the bearers—virtually to change the 
weight of the engine by many tons, many times a minnte—is, to 
say the least, quite as provocative of vibration in the ship, while it 
is harder to get over. The case of the electric light station shows 
that even very heavy foundations cannot neutralise its effect. 

19, If we cannot cure both ills, we had better submit to the 
fore and aft rocking, and putin a three-crank engine with equally 
weighted moving parts, and therefore with no up-and-down 
tendency asa whole. Bat it is, in fact, not difficult to provide a 
remedy for both ills; vibration of both kinds can be eliminated 
altogether, 

20, Last summer the authors were asked to design some 
vibrationless engines of the comparatively considerable siz of 
1500 indicated horse-power each, to supply the motive power for 
large electrical locomotives, now under construction, upon the 
well-known Heilmann system. The engines were, of course, to be 
mounted on springs, and freedom from vibration was considered 
all-important, 

21. At first the best suggestion which the authors were able to 
offer was to use three-crank engines, and to submit to the fore- 
and-aft “tilting” trouble ; but it occurred to Mr. Robinson that 
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if one three-crank engine of 1500 indicated horse-power would 
be free from what has been called the up-and-down tendency, 
two three-crank engines of 750-horse power each would be equally 
free from that tendency, and that, if two such engines were 
coupled, with their frames — connected together, and with 
their cranks arranged symmetrically in reverse order, the tendency 
to rock fore-and-aft would also be cutout. Suppose the six cranks 
of the two engines to be numbered from 1 to 6, beginning from 
forward towards aft, then, if 3 and 4 be vertical, 2 and 5 will 
point to, say, the starboard side, 30 deg. below the horizontal ; and 
1 and 6 will point to port, also 30 deg. below the horizontal. 
Obviously the two separate unbalanced couples exactly neutralise 
each other, and as there is no tendency other than an infinitesimal 
one to vary the vertical pressure upon the foundations, the engine 
should be absolutely free from vibration of any kind. Even that 
due to the thwartship movement of the connecting-rod is elimi- 
nated, and the lines of valves, the excentrics, and the excentric- 
rods are all balanced exactly in the same way as the more impor- 
tant moving partes. 

22. By a singular coincidence, the letter conveying this proposal 
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of Mons. Heilmann crossed one from him containing exactly the 
same solution of the problem, which had been arrived at 
independently by Mons, Mazen, of the Western Railway Company 
of France. 
23. One condition is imperative. The tendency to rock 
endways, in what may be called each half of the engine, can only 
be neutralised by the contrary tendency in the other half, if the 
framing of the engine, or its foundation, has sufficient longitudinal 
stiffness to prevent bending. In the engines referred to this is 
obtained by bolting the six cylinders together in one continuous 
line, to form the upper member of a girder, of which the base- 
plate constitutes the lower member and the framing the web. It 
is not, however, necessary to use the cylinder castings for this 
urpose. It is obvious that great longitudinal stiffness may 
be obtained by suitable bracing, while leaving the cylinders 
ree, 

24, To recapitulate, the proposal is for a six-crank engine— 
having two groups, each comprising three cranks and three lines 
of moving parts ; each group being free from tendency to vary the 
downward pressure, and the natural tendency of each group to 
rock endways being neutralised by the contrary tendency of the 
other group ; the cranks are arranged to ensure contrary rocking 
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between the lengths of all the connecting-rods and their respec- 
tive cranks, are the other necessary conditions. 

25. Evidently the two middle cranks—which are similar—may 
be combined in one, with a line of moving parts equal in weight 
to any other two lines, 

26, Apart from this possible substitution of five cranks for siz, 
the several lines of parts must be of equal weight, or at least 
there must be such relation between the weights, the length cf 
the connecting-rods, and the throw of the cranks, that for all 
—_— of the revolution the algebraic sum of the inertia forces, 
or all the lines of moving parts together, shall be either z2ro or 
small enough to be negligible. Absolute equality of crank throw 
and of weight is probably the simplest plan. Some inconvenience 
may be involved in arranging pistons, &c., of equal weight, but 
such difficulties are notinsuperable, and the gain from the ible 
total elimination of vibration from the engine will be admitted to 
be worth concessions in other directions. 

27. If so many cranks as six are to be dealt with, it will pro- 
bably be considered, in certain cases, an advantage to arrange 
them for disconnection, so that, in working at half power or 
less, one complete engine may be used, and for full power two 
engines, ding to a method already familiar. Bat it must be 
remembered that the sequence of the cranks in the two engines 
must be different, and that the coupling must admit of their going 
together in one position only. So far as framing is concerned, it 
is, of course, not a case of two engines, but of one. 

28. Two such double engines, each complete set indicating 700- 
horse power, are under construction by Messrs, Willans and 
Robinson for a London electric lighting station, in addition to the 
double engines before referred to, of 1500-horse power each, 
None, however, have yet been tried. 

29, It will be seen that this paper deals solely with the engine 
as the source of vibrations, and not at all with the equally im- 
portant subject of their propagation or elimination in the ship 
herself, after being started in the engine. The authors have 
aimed at providing an engine wholly free from serious vibration in 
all positions and under all circumstances of speed, &c,—naval 
architects will still have plenty of vibrations to tax their skill, coming 
from other sources than the engine—as from the propellers, the 
varying stresses upon the hull amongst waves, &c. 

30. The diagrams show the vertical forces, upward or down- 
ward, due to the movement of the reciprocating parts, taking into 
account the angle of the connecting-rods:—(1) For an engine 
having one line of parts weighing 420 lb., with a stroke of 9in., 
running at 360 revolutions per minute. (2) For an engine, other- 
wise similar, having two such lines of parts, and, therefore, 
of double power, with cranks at 180 deg. apart: this is one of 
the engines referred to in paragraph 1 of the paper. (3) For an 
engine similar to (2), but having the cranks at 90 deg. instead of 
180 deg. apart. (4) For an engine, similar as before, but having 
three lines of parts—treble power—with cranks at 120 deg. a : 
this is the engine referred to in raph 11. (5) For a large 
slow running engine, of 5300 indicated horse-power. This is given 
for comparison with the diagrams for high-speed engines, but 
allowance must be made for the larger power. For the — 
of an electric light station, it shows, however, how little would be 
gained by substituting one large—slow—engine for many small— 
fast—ones. The ratio between the connecting-rod and the crank 
is 4°77 in cases (1), (2), (3), and (4). This is, of course, short, and 
adds to the effects shown. No practicable increase of ratio, how- 
ever, can make the effects other than considerable. 

After the paper had been read, Mr. Robinson asked permission 
to make the diagram shown by Fig. 9 upon the blackboard, and 
said :—Great as is the credit due to those who have handled this 
subject in the able papers previously submitted to the Institution, 
it should be made clear that, when the obliquity of the connecting- 
rod is taken into account, no use of tob-weights or any other sys- 
tem of mere counterweighting can truly balance an engine, or 
eliminate all causes of vibration. In Fig. 9—thick lines—is the 
same two-crank engine as is referred to in the beginning of the 
paper, and in Figs. 2 and 6. The inertia forces are marked, 
approximately, in tons, as well as the directions, those acting 
upward being treated as +, and those acting downward as —. 
Now suppose an attempt to balance by bob-weights. Having in 
view, first, the unbalanced couple, we naturally wish to place the 
bob-weights far apart, in order to lessen their individual weight ; 
add therefore two outer cranks—or excentrics, but cranks show 
best in the diagram—so s that the forces C and D act in lines 
three times as far from the centre of the engine as those in which 
Aand Bact. Assume equal crank-throws, and, for the present, 
equal lengths of connecting-rods. Evidently at C and D we want 
weights one-third as great as at A and B, and shall have inertia 
forces also one-third as great. The latter are marked in tons, If 
we aim at balancing the effects of the obliquity of the connecting- 
rods, it is obvious that the bob-weights must be opposite to the 
pistons, as shown, and not on the same side of the crank shaft. 

It is clear that the couple produced by C and D exactly annuls 
that produced by A and B: so far we have succeeded. But the 
inertia forces are very far from being annulled, for 3°6 — 2°4 
— 1°2+ *8 = °8, whereas we want the sum to be zero. We 
cannot achieve this until the sum of C and D exactly cancels the 
sum of A and B—as, for instance, if C = — 1‘6 and D = ‘4—then 
their sum would be — 1°2, and it would exactly annul the forces 
A and B, whose sum is 1°2. One way to bring about these widely 
differing values of C and D is to shorten their connecting-rods, brt 
this will introduce the following drawbacks :—(1) The connecting- 
rod will be so short, in relation to the crank, that the arrangement 
may be mechanically impracticable; (2) the bob-weights will 
require s which probably cannot be found for them in the 
bottom of the ship ; and (3) the inertia forces being balanced, the 
‘couple ” is no longer balanced, as is apparent at once from the 
diagram, if C be taken as —1°6 and D as *4, In fact, there is 
only one case in which the bob-weights can balance both couple and 
foree—namely, when they equal the pistons in weight, move in 
the same line with them, and in opposite directions. This is a 
solution which offers no advantage in simplicity over the six-crank 
engine just described. In every other position it will be found 
that if the bob-weights balance the one force they will not balance 
the other ; and this holds good for a two-crank engine with cranks 
at 90 deg., or for a three-crank engine, and, probably, for every 
engine. If the bob-weights were above the crank shaft in Fig. 9, 
C and D would be respectively — ‘8 and 1°2, the sum of 
3°6 — 2°4 — *8 + 1°'2 = 1°6, which, it is needless to say, is a worse 
result than that given by the arrangement shown in the diagram. 











INSTITUTION OF CivtL ENGINEERS.—A meeting of the Man- 
chester Association of Students was held on Wednesday evening 
last in the room of the Manchester Society of Chartered Account- 
ants, when Mr. E. N. Bowdon, Stud. Inst. C.E., read a paper on 
the “‘ Outfall Sewage Works of Moss Side, Manchester.” Mr, A. 
Ross, President of the Association, occupied the chair. Mr. 
Bowdon commenced his paper by pointing out the relative position 
of the district with the sewage farm land, describing oe 
the line of sewer, and then described in detail the outfall 
sewer on concrete foundations where above ground line, and 
the brick and steel pipe syphons under the South Junction and 
Midland Railways. He also described the timbering and diffi- 
culties met with in constructing the oval sewer, and passed on toa 
description of the flushing appliances, penstocks and storm over- 
flow chamber at Brooks Bar. The author next mentioned the 
various works at Urmston, including the tanks, chambers, and 
storm water reservoir, ¢ffluent drain, and under drainage, conclud- 
ing with a description cf the engine house and sewage pressing 
plant. In the discussion which followed, Messrs, Bradshaw, 
Parkinson, Slater, Moseley, Conradi, and De Ville took part, and 
the chairman gave Mr. Bowdon the best thanks of the meeting 
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TO OORRESPONDENTS. 
Registered Telegraphic Address,“ ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to eeaie eal and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
“Yore request correspondents to keep copies. 

#4 Au letters intended for insertion in Tus Enoinenr, or containing 

should be ied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 

BE. Y. Pa .—Sree. Castinas.—4A letter lies at our office 

— ent 
M. (Berlin).—The words used are those of Mr. Burne, who is perfectly 
"cogn sant of what is going on in Germany as well as in his own country 

Free Lance.—(1) The indicated horse-power of the Campania is 30 000. 
She burns about 500 tons per day of twenty-four hours. (2) Depends on 
the port. See our country letters every week for coal prices. (3) Probably 
the Italia, with 2/, 000 horse power. We do not know what her coal con- 
sumption is. 

E. Bb. D. has written us a long letter, maintaining that the statements con- 
tained in his letter of March 27th are true in substance and fact. The 
quarrel, if there be one, is between him and the staff of the London and 
South- Western Railway, and does not appear to possess any special interest 








Yor this corre: 


for our readers It is enough, we think, to say that‘ E B.D.” holds to 
his original statements as regards times, loads, and inclines. 
R. H. B. (sheffield) —A paper on “ Traction on Common Roads" was read 


at the British Association last year by Sir Frederick Bramwell, and was 
published in Tue Esainegr of August 17th, 1894. A book on ** Steam 
Locomotion on Common Roads,” by W. Fletcher, is published by Messrs. E. 
and F. N. & per was read on-‘* Steam on Common Koads"’ by J. 
MacLaren, in 1890, before the Institution of Civil Engineers—see © Proceed- 
ings,’ ” Institution of Civil Engineers, vol. ciii. 





THE FURNESS LUBRICATOR. 
(To the Editor of The Engineer.) 

Si1r,—I shall be glad if any reader can give me the name of the maker 
of the Furness cylinder lubricator, which we understand is a well-known 
locomotive lubricator, but we cannot find out who is the maker. 

April 17th. D. P. 





ESTIMATING EARTHWORK. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly answer this question? A lake of twelve 
acres was cleaned of 3{t. 6in. of heavy soil and decayed vegetable matter 
in a soft state, and laid over about twenty acres of low swampy ground 
in depths of from lft. to 5ft. We found it impossible to measure the 
mud during the frost and wet weather, but now, with several dry days, 
it will carry anyone, as it has settled nearly half. What will be the 
usual allowance of shrinkage to do fairly between employer and contrac- 
tor under these circumstances ? J. E. B. 

Notts, April 17th. 





SUBSCRIPTIONS. 

Tar Enoinger can be had, by order, from any + pany sc a town or country 
at the various railwa; stations ; or it can, “if oroiavel , be supplied direct 
‘rom the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. £0 Ihe. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

ad» credit occur, an extra charge of two shillings and sixpence per annum will 

be made, ENGINEER is registered for transmission abroad. 

A complete set of a ENGINEER can be had on application. 

In q of the red of postage on newspapers to one uniform rate 
for any aetinatios outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers Paying in advance at these rates will receive Tat ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Covers— 





5 ro ated = co a me ee te me * I 
Taick PaPER Y Oortm— Aes Te ee Bh ; 
Half-yearly 10 co cc 00 co ce co oo Sl = Sd. 


Yearly £2 0s. 6d. 

Reavina Oases.—The Publisher has in stock “reading cases which will hold 
thirteen copies of Tae Enauvgrr. Price 2s. 6d. each. 

ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, for 
every two lines wds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment neasures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

P.ices for Displayed Advertisements in “ ordinary" and “‘ special" positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for foing to press early with a portion of the edition, 
ALTERATI to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters — hag Advertisements and the Publishing t of the 


me be addressed to the Publisher, Mr. Sydney ta; all other 
attera to lee addressed to the Rditer 


of Tae Bratman 


MEETINGS NEXT WEEK. 


Tue Institution or Civit, Enoingers.—Friday, April 26th, at 8 p m., 
in the wage, offices, No. 9, t George-street. Students’ meeting. 
Paper: “Brine Pum * by Mr. Bernard Godfrey, Stud. Inst. C.K. 
Mr. Jeremiah Head, . Inst. v. E., will take the chair. 

INSTITUTION OF Meowamicat Evouremns. —Wednesday evening, April 
24th, and Friday evening, April 26th, at 7.80 p.m , at the Royal United 
Service Institution, Whitehall. The discussion will be resumed on Wed- 
nesday evening upon the following paper, read at the last meeting: 
‘* Governing of Steam Engines by Throttling and by Variable Expansion,” 
by Captain H. Riall Sankey. The following papers will be read on Wed- 
nesday evening, if time permits, and the discussion will b2 continued on 
Friday: ‘‘ Third Report to the Alloys Reszarch Committee,” by Professor 
W. C. Roberts-Austen, 0.B., F.R.8. ‘ Appendix on the Elimination of 
Impurities during the Process of making ‘ Best Selected’ Copper,” by 
Mr. Allan Gibb, A.RS.M. ‘ Appendix on the Pyrometric Examination 
of the Alloys of Copper and Tin,” by Mr. Alfred Stansfield, A.R.S.M. 

Tae IystiTvTion or ELecTRicaAL Enoingers.—Thursday, April 25th, 
at 8 p.m. Paper: “A me Tester for Measuring Hysteresis in 
Sheet Iron,” by P Professor J. Ewing, M.A., F.R.S , Member. 

Nortu or Esauayp Institute or Mininc anp Mecuantcat Enct- 
nwrERS,—Saturday, April 27th, at 2 p.m, in the Wood Memorial Hall, 
Newcastle-upon-Tyne. Papers open for discussion: ‘‘Report of the 
Proceedings of the Flameless Explosives Committee ; Part I.—Air and 
Combustible Gases,” by Mr. A C. Kayll, Engineer. ‘ Magnetic Declina- 
tion and its Variations,” by Professor H. Stroud. ‘' Magnetic Declination 
in Mines,” by Mr. James Henderson. “Sinking with Rock Drills,” by 
Mr. Frank Coulson. 

Roya Institution or Great Bartarn.—Friday, 
Discourse: “The Effects of Electric Currents in Iron on its Magnetisa- 

tion,” by John Hopkinson, Esq., MA, D.8c., §8,M.R.I. Tuesday, 
April 28rd, ra 8 pm. Lecture: “ Alternating’ and Interrupted Electric 
Currents,” by Professor George Forbes, M.A., M. Inst. C.E 
Thursday, Apel 25th, at3p.m. Lecture: “ The pt of Gases,” 
by Professor Dewar, M A, LU.D.. F.R.8., M.R.I. Saturday, April 27th, 
at 3 pm. Lecture: ‘English Music and Musical Instruments of the 
Sixteenth, Seventeenth, and Eighteenth Centuries (with Illustrations 
upon original instruments),” by Arnold Dolmetsch, Esq. 

Lowpon AssOcIATION OF FoREMEN ENGINEERS AND DRAUGHTSMEN.— 
Gaenteg, —_ 27th, at 6 p.m, in the Great Hall, Cannon-street Hotel. 
Anniversary Dinner. 

Society or Arts.—Monday, April 22nd, at 8 p.m. Cantor Lecture: 
** Recent American Methods and Appliances employed in the Metallurgy 
of Copper, Lead, Gold, and Silver.” by James Douglas. Tuesday, April 
23rd, at 8 pm. "Applied Art Section. Paper: ‘‘ Art of Casting Bronze 
in Japan,” by William Gowland. Professor W. C. Roberts-Austen, C.B., 
F.R.S., will preside. Wednesday, April 24th, at 8 pm. Paper: “ The 
Use of. Electricity for Cooking and Heating, h by R. E. Crompton, Pres. 
Inst. Elect. Eng. Thursday, April 25th, at 4. yt pln Indian Section. 
“The Coming Railways of India, and their Prospects,” by J. W. Parry, 
A.M. Inst. C E., late Executive ‘Engineer, Indian State Railways. Sir 
Albert K. Rollit, LL.D., M.P., will preside. 


April 26th, at 9 p.m. 





DEATHS, 


On April 9th, en CHARLES WATERS, | of 18, Eyot-gardens, St Peter’s- 
— ‘Hammersmi: t Works of J. I. Thornycroft and 
., in his 56th year. 
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THE CYANIDE PATENT CASE. 


WuaeEn Mr. Justice Romer delivered his judgment in this 
important action, we published an article setting forth 
the issues involved in the case, and the technical, as 
distinct from legal, arguments which might be adduced 
in favour of a decision upholding the McArthur-Forrest 
patent, the validity of which was in dispute. We then 
pointed out that the basis of the judgment—which, it will 
be remembered, was adverse to the owners of the patent 
—was obviously purely legal, seeing that, on technical 
grounds, the preponderance of evidence was in a contrary 
direction. The judgment pronounced against the validity 
of the patent did not deter the owners from attempting to 
reverse the decision, and the case was recently fought 
over again in the Court of Appeal. The arguments put 
forward by counsel need not now be recapitulated, but a 
consideration of the judgment, which upheld that of the 
Court below, and, as many people think, dealt a second 
blow to the original patent, is not without utility. 

It is significant to find, on studying the exhaustive and 
lucid statement made on behalf of the Court by Lord 
Justice A. L. Smith, that the decision of Mr. Justice 
Romer, although successfully vindicated as legally 
impregnable, ran counter, to some extent, to the 
opinion of the Court of Appeal as to the precise 
ground on which the patent could be set aside. It may 
be necessary to remind some of our readers that the action 
was originally brought by the holders of the McArthur- 
Forrest patent (the Cassel Gold Extracting Company) 
against the Cyanide Gold Extracting Syndicate, Limited, 
which body was interested in the Pielsticker patent, the 
essential feature of which that served to differentiate it 
from the McArthur Forest patent, was the use of a 
current of electricity as an aid to the extraction of gold 
from its ores by means of potassium cyanide. During 
the first five days of the trial it was contended on behalf 
of the defendants that the use of a current of electricity 
was an indispensable part of their process, and it was 
only on this being disproved that the line of defence was 
shifted to that of maintaining the general invalidity of 
the plaintiffs’ patent. The task of the Court of Appeal 
was therefore limited to the determination of the validity 
of the plaintiffs’ patent, for if that had been maintained, 
its infringement by the defendants was clear. We pub. 
lish on another page an abstract of the judgment, but the 
view held by the Court of Appeal may be briefly 
summarised as follows:—The use of potassium cyanide 
for the solution of gold is old and well-known, but its 
successful application to the extraction of gold from the 
ore in the manner adopted by the plaintiffs is novel and 
effective. This novelty and effectiveness appears largely 
to depend on a selective solvent action asserted by some 
of the plaintiffs’ witnesses to occur, with the result that 
base metals present in the ore are but little affected, 
while the gold is freely dissolved. With regard to 
previous publication in the form of prior patents, such 
publication does not affect the validity of the plaintiffs’ 
patent, because the patents in question proved abortive 
on account of their failure to specify the use of those very 
dilute solutions of potassium cyanide, which in the 
opinion of the Court owe their effectiveness to their selective 
solvent action. In one instance—Simpson’s patent, 1885 
—the claim to use a mixture of potassium cyanide and 
ammonium carbonate goes to show that the patentee 


stance per se would act more efficiently than the mixture. 
Where opinions as to the state of general knowledge of 
the solvent effect of potassium cyanide upon finely 
divided gold in the ore directly clash, the Court decides 
in favour of the contention of the plaintifis’ witnesses, 
apparently arriving at its conclusion by considering which 
side carries the greater weight of metal—if we may be 
permitted a rough metaphor. Novelty, utility, and non- 
anticipation are therefore all on the side of the plaintiffs’. 
What then sufficed to overthrow their case? Simply, it 
appears, too wide a claim in their specification. Any 
discrepancy between tke provisional and complete speci- 
fication which may be detected and, indeed, was made a 
good deal of at one step of the inquiry, is no greater than 
is legitimate, having’ regard to the function of a pro- 
visional specification and to the rigid limitations always 
insisted upon in the interpretation of a oomplete specifi- 
cation. The fatal flaw in the complete specification is 
its general claim for the use of potassium cyanide—and 
indeed of cyanogen compounds generally—for the extrac- 
tion of gold from the ore. Now the earlier grounds for 
doubting the validity of the patent, ¢.g., want of novelty, 
lack of effectiveness, and anticipation, have been re- 
butted chiefly by means of the belief in that selec- 
tive action of a dilute selection of potassium cyanide 
sworn to by the plaintiffs’ witnesses and adopted 
by the Caen. Plainly then, in humble language, the 
plaintiffs cannot eat their cake and have it. If their 
mainstay is the use of a weak solution acting by virtue of 
its selective action, they cannot claim the use of potassium 
cyanide—far less that of cyanogen compounds at large— 
without regard to the strength of the solution employed. 
The Court, therefore, ‘“ with reluctance’ gave judgment 
for the defendants, and dismissed the appeal with costs; 
but these remarks were prefaced, it will be seen, by the 
following words :—‘‘ If the first claim had been omitted, 
or disclaimed, we should not have been faced with the 
difficulty we are.” 

It is good to think of the mental subtlety which, 
having unravelled a much-tangled skein of evidence, 
reached a conclusion so intellectually satisfying. The 
accurate balancing of pros and cons, the appreciation of 
a large preponderance of the former in all points, and 
the ultimate discovery of a huge nugget of the latter, at 
the very end of the accounts, must be grateful to every 
lover of logical deliberation. We are not surprised that 
the tenour of the earlier part of the judgment sufficed to 
give a bullish tendency to the shares of the plaintiff 
company ; nor is it altogether astonishing that the bears 
were gratified when the full judgment was delivered. 
They did not, and very few people even now see the 
great value of the judgment to the plaintiffs. The “re- 
luctance ”’ of the Court to record a decision apparently so 
kindly cruel, did that august body infinite credit, and 
emboldens us to give voice to our own regret, not at the 
judgment, but that an invention of such admitted import- 
ance and practical novelty and utility should have to run 
such risks of being declared useless to the inventor. In 
our former article, to which reference has already been 
made, we said that to the lay mind the upsetting of a 
patent under which a technically successful and commer- 
cially valuable employment had been made of know- 
ledge which had, until that patent, been devoid of 
industrial significance, appeared deplorable, and injurious 
to the individual, and ergo to the community. If the 
reluctance of the Court of Appeal is interpreted with 
intelligence, this same is, we conceive, their lordships’ 
view. Nevertheless, in the administration of the law the 
very body which deprecated such destruction was com- 
pelled to execute it. It is idle to clamour against the 
law because hard cases arise in its fulfilment. It is the 
part of a wise man when engaging in an enterprise which 
may ultimately need for its continuance the protection of 
the law, to learn the rules of the game and to play it with 
all the skill that he may possess. Such as go down to 
Chancery-lane with specifications should take heed that 
their claims be good. From a different text we have 
before preached in much the same sense. An omnibus 
specification is likely to prove a bad one, and if for his 
due protection the patentee has to make extensive 
claims, let him make them in successive specifications. 
He may find it true economy to obtain a patent bearing 
much the same relation to his second and more particular 
and limited patent as a provisional bears to a complete 
specification. It is better to lose a few pounds in need- 
less fees to patent agents and to her Majesty’s Exchequer 
than to imperil the possession of a very meritorious inven- 
tion and a deserved lucrative monopoly. In this case, 
however, the law has been most admirably explained, 
and, as far as can be seen, the decision arrived at is not 
only unassailable, but is the best it could be in the 
interests of the plaintiffs. The Court of Appeal has given 
the invention every attribute of novelty, has swept away 
all claims under previous patents, and discarded all the 
evidence against the patent in favour of that for it. It 
has decided that if the first claim were disclaimed, the 
validity of the patent would be complete. It has there- 
fore given the plaintiffs the strongest possible patent for 
the remainder of the term for which it was granted, 
subject only to that disclaimer. The necessary steps to 
secure this have, we believe, been taken. There will, of 
course, be opposition, but we may take it as a matter of 
course that it will be allowed. The defective part of the 
patent will be lopped off, and the good part remain, as 
under the French law, but not, as a matter of course, as 
it is in France. 


THE VIBRATIONS OF STEAM-SHIPS AND ENGINES, 


Tue “ Proceedings” of the Institute of Naval Archi- 
tects of Friday, the 5th inst., included the reading of the 
discussion of no less than three papers on these subjects, 
and a part of one paper which occupied the last two 
meetings of the Institute of Civil Engineers was devoted 
to them. The rapid growth in the past four years in this 
close attention to one phase of the results of the working 
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which are—if not novel—at all events due to modern 
steamship speeds and powers. It must, however, be 
admitted that the paper read by Mr. Yarrow before the 
Institution of Naval Architects in 1892—and published in 
our impression for the 8th of April for that year—was not 
only the cause of the direction of a good deal of scattered 
thought on the subject to the test of experiment, and to 
change in design, but it was also the first to suggest a 
practical remedy for a great deal of that which was the 
cause of serious trouble. In the year following Mr. 
Yarrow’s paper, one on the subject was brought hefore the 
Institution of Naval Architects, and its author—Mr. 
Otto Schlick—supplemented it in April last year by a 
second paper, which was partly explained by means 
of models and discussed at length, as reported in our 
pages. The chief part or burden of Mr. Schlick’s paper 
was a proof that engines with three or four cranks, 
if properly disposed as to their angular relations, might 
be so far balanced with respect to the otherwise un- 
balanced disturbing forces, that they would cause less 
vibration in a ship than the more ordinary engines of 
the compound or triple forms, with cranks disposed in 
the usual way. He also showed that the nodes in 
different ships were situated differently, and that by 
placing the engines in positions having reference to 
these nodes, the vibrations set up by their working 
might be minimised. These things were shown by means 
of carefully designed models, in which the engines were 
placed on platforms vertically flexible in themselves, and 
supported throughout their length by suspending springs. 
To simulate the conditions of loading in a ship, or to 
maintain an equal weight of platform, Mr. Schlick used 
a number of movable weights, the positions of which he 
was able to change so as to modify the place of the 
nodes, in accordance with the difference of positions of 
the engines. The experiments made with these models 
were of an interesting kind, but, as we pointed out last 
year, the conditions were such that the indications of the 
experiments might be easily misinterpreted. The flexible 
platform on which the engines were placed had its 
own natural period of elastic vibration. The suspension 
springs had theirs, and the changing of the positions of 
movable weights, introduced interferences not easily 
provided for. The horizontal platform was, moreover, 
practically rigid, ornot free toindicate or permit horizontal 
vibrations. Hence the dissipation of the vibratory effort 
of the forces set up by unbalanced parts of engines, 
necessarily took place almost entirely in vertical directions, 
and the effects of vibrating efforts as experienced in a 
ship were masked by influences which in practice would 
notexist. Moreover, Mr. Schlick’s paper took no notice 
of the effect of the horizontal forces set up by the change 
in angularity of the engine connecting-rods, forces which 
form a very considerable part of the cause of vibration. 
In the paper read on the 5th inst., Mr. Schlick still takes no 
notice of this part of the question, but devotes himself, as 
will be seen by the abstract on another page, to the rock- 
ing and twisting efforts which he finds set up vibrations 
of differential range in different horizontal planes in a 
ship. These he described as torsional vibrations which 
he considers show the necessity for quadruple crank 
engines with equal weighted pistons, &c., and for the 
placing of engines with special reference to the 
vibratory nodes of each particular ship. Mr. Mallock, 
however, in his paper read on the 5th inst., takes what 
we consider to be the more satisfactory line of investi- 
gation, and enters into the various questions which 
are involved in a study of the forces set up by the un- 
balanced parts of engines, with the object of eliminating 
these forces. He shows how the magnitude of the forces 
set up by the rotating and reciprocating parts of engines 
may be plotted with a view to opposing one set by 
another as far as possible, and of using bob-weights to 
eliminate them entirely. Mr. Mallock takes into con- 
sideration the effect of the angularity of the connecting- 
rods, and shows that without bob-weights in some form 
such elimination is impossible. He moreover expresses 
the opinion that instead of attempting to suit the ships 
to the engines—firstly, by finding the position of the 
nodes, and then designing the ship so as to place the 
engines with reference to these nodes—the engines them- 
selves, which are the cause of the vibration, should be 
carefully balanced. To the vibrations which are said to 
be produced by different forms of screws, as mentioned 
by Mr. Schlick, Mr. Mallock pays no attention, and per- 
haps for obvious reasons, but he has devoted attention 
to the positions of the nodes in a flexible loaded hori- 
zontal platform, analogous to the decks of a ship. 

The third paper read before the Institution of Naval 
Architects, on the 5th inst., by Mr. Mark Robinson and 
Captain Sanky, is devoted entirely to the design of 
engines and the disposition cf their cranks so as to 
eliminate the vibratory effort due to otherwise unbalanced 
forces, the effect of the angularity of the connecting-rods 
being specially taken into consideration as an important 
element in the matter. We reprint their paper in full in 
another page, and need not here enter at length into 
their arguments; but they may be summed up by saying 
that after commenting on three crank engines in which 
there is a centre crank at 180 deg. from the two outer 
cranks, and in which the weight of the centre Ilne of 
parts is equal to the two other lines oollectively, they 
investigate the effect of the angularity of the connecting- 
rods, and arrive at the conclusion that engines with 
cranks at 120 deg. apart best meet the requirements of 
no variation of pressure on the engine-bed as a whole, 
though the rocking tendency due to the distance apart of 
the cranks remains. They show that the use of bob- 
weights would, according to their arguments, have to be 
situated below the engine if used at all. 

It must be pointed out, however, that by the use of 
bob-weights above the crank-shaft Mr. Yarrow suc- 
ceeded in very materially reducing the vibrations set up 
by engines which caused much vibration when running 
without them, and it must be further pointed out that 
the inertia and momentum of bob-weights acting in a 
horizontal direction might be usefully called into play 





for neutralising the horizontal components of these un- 
balanced forces. It is not at all necessary that these 
weights should act in a vertical direction only, and 
inasmuch as the inertia effect of the connecting- 
rods may be referred to the crank, it is obvious that by 
crank balance weights the engines may be approximatel 
balanced as to vertical forces, and then completely 
balanced as to horizontal forces, or forces acting at any 
angle from the vertical by bob-weights acting so as to 
neutralise these components. In most cases the neces- 
sary weights would not be great, and they could generally 
be placed so that there would be no rocking couple. 
There seems to us to be no doubt that with the system 
brought forward by Mr. Yarrow, but with modifications and 
developments on these lines, the vibration question, so far 
as se engines are concerned, might be looked upon as 
solved. 


THE IMPERIAL INSTITUTE. 


Ir is, we think, advisable to direct attention to the 
Imperial Institute. It will be remembered, no doubt, 
that some years ago the proposal to erect a building in its 
nature partaking at once of the nature of a federal 
council house and a permanent exhibition was keenly 
discussed. The site announced was South Kensington. The 
Exhibition of 1862 was succeeded by a number of smaller 
annual Exhibitions, which gave employment to a numerous 
staff, many of them relics of the great undertaking of 
1862. From various causes these minor Exhibitions were 
failures, and were discontinued. Then came the series 
beginning with the Fisheries, and ending with the Indian 
and Colonial Exhibition. The success financially of 
these undertakings was chequered, and on the whole 
indefinite. They were discontinued, and numbers of 
Kensington men found themselves without occupation. 
They were the product of exhibitions, and they understood 
them. It is an open secret that with these gentlemen 
originated the idea. of the Imperial Institute, which was 
intended to accomplish great things commercially and 
politically for the British Empire. The world was told 
that it would promote the federation of our Colonies, and 
link the nations under the rule of her Majesty close in the 
bonds of friendship. The world asked how this was to be 
brought about, and was informed that a palatial building 
would be constructed, in which was to be provided 
every possible facility for the meetings of commercial 
men, merchant princes, bearers of treaties, and so on; 
while in magnificent halls would be exhibited speci- 
mens of the products of the whole world. Did a 
merchant want Australian wool, a visit to the Imperial 
Institute would render a trip to Sydney or Melbourne 
unnecessary. In the splendid council chambers con- 
ferences could be held of mighty import. Nothing was 
left undone in the way of promise. The commercial 
public, however, would have nothing to do with the 
scheme. They admitted that a species of Exchange 
somewhere in the City might be of use; but the notion 
of proceeding to South Kensington to transact City busi- 
ness only provoked laughter. But the promoters of the 
scheme could not go to the City. In the first place there 
was no site available; in the second the atmosphere of the 
place would be terribly uncongenial. Happily, a site was 
obtained for very little indeed at the back of the Natural 
History Museum. Then began the usual campaign, and 
finally the efforts of the promoters were crowned with 
success. The enormous sum of £413,000 was obtained, 
about one-half of which was subscribed by India and the 
Colonies. Buildings were erected, costing £279,000, and 
these were opened to the public with much state and 
ceremony on the 10th of May, 1893. Rather more than 
one-third of the subscribed capital has been devoted to 
endowment purposes—say, £140,000—enough at 3 per 
cent. to provide an income of £4200 per annum. But at 
the outset there were about 12,000 Fellows enrolled, each 
paying an annual tribute or subscription of two guineas, 
and there were besides certain sources of income, such as 
payment at the doors by the general public desirous of 
seeing the show. The world was told at the outset that 
the undertaking would be so popular that its commercial 
success would be very great. The public were accord- 
ingly scarcely prepared for the announcement made 
not long since that the Institute was poverty-stricken. 
The people who levy rates and taxes actually held 


building should be exempt. They rated the place and 
endeavoured to levy the taxes. Then an appeal followed. 
It was shown by the counsel for the Institute that the 
buildings, costly as they were, were really of no value; 
that they were at once unsaleable and unlettable ; that in 
consequence it was impossible to estimate their rateable 
value ; that the Institute itself was being run at a dead 
loss ; that as for the Fellows their numbers had been greatly 
reduced—indeed, many had only paid two guineas for 
the sake of a seat at the opening ceremony; and much 
more to the same effect. In the end the Imperial Insti- 
tute lost its case. The splendid prospectus, the glittering 
arguments which had been used by the promoters to such 
good purpose, were but too effectual. Evidently the Court 
did not believe that the Institute was in quite so bad a 
position as counsel maintained, and so the Institute has 
been rated to the extent of some thousands per annum, 
and no one is quite clear from whence the money is to 
come. 

We have sketched the history of the undertaking. 
Those who desire further information will find it in our 
pages, notably our impression for June 24th, 1892. It 
remains now to ask what the Institute has accom- 
plished? The answer may be given in one word— 
nothing. In so far as the purposes for which it was 
established, and for which money has been lavishly 
subscribed, are concerned, the Institute has been an 
absolute failure. There are in the exhibition section 
Colonial and other goods, which no one cares to 
look at, if we except country cousins, schools, and 
a very few students. The reading room is like the 
reading room at any free library. At the end of the 








first season, after the gloss of novelty had worn off, it 
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was felt that “‘something must be done.” The profane 
suggested a variety entertainment. The suggestion wag 
ignored. Instead, smoking concerts were started. We 
have heard it said that the Imperial Institute, as regards 
the privileges conferred on Fellows, resembles a second. 
class restaurant, with a little good music thrown in. 
Seriously speaking, however, there is every reason to 
believe that the Imperial Institute is in a very doubtful 
position. No attempt seems to be made, at home or 
abroad, to use it for the purposes for which it was con. 
structed. Conferences are not held in it—at least, if they 
are, our daily contemporaries are silent concerning them, 
and they have not come under our notice. Merchants 
never go there to transact business. The number of 
visitors is very small; nor does it appear that efforts are 
being made to utilise in the way promised the enormous 
sums which have been collected. We have before us a 
programme for the coming season. In it there is no 
reference to the special work which the Institute was 
ostensibly intended to perform. Instead we are told that 
“the Summer Session will commence upon May 11th, and 
the leading features will be performances in the afternoon 
and evening by the ‘Strauss’ Orchestra from Vienna, 
conducted by Herr Strauss, Imperial and Royal Director 
of Music to the Austro-Hungarian Court; an exhibition in 
the north gallery of Photography in its application to the 
arts, sciences, and industries of the British Empire; an 
exhibition in the Upper East Floor Corridor of the Duc 
d'Orléans’ Collection of specimens of natural history, 
dresses, arms, and fabrics, principally from various 
dependencies of the British Crown; an exhibition in 
the East Quadrangle of railway appliances and inven- 
tions by British manufacturers and inventors; the 
great International Railway Congress; the Royal Geo. 
graphical Exhibition, and the International Geographical 
Congress.” 

Such a programme might obviously just as well have 
been carried out in the Aquarium, at Westminster, or in 
the Crystal Palace, as in the Imperial Institute building, 
except, indeed, that the Institute will probably make a 
little money, if we are to judge by the tremendous prices 
charged for space. The managers are in truth in their ele- 
ment when they are conducting an exhibition of some kind. 
But it must not be forgotten that the object and purpose 
of the Imperial Institute had nothing in common with 
smoking concerts and photographic exhibitions. The 
former are possibly very good things in their way, but 
they are scarcely worthy of the dignity of an Imperial 
Institute. We have not the least idea who controls the 
officials who conduct the place; but we do not hesitate to 
say that it is full time that some competent impartial 
person invested with sufficient authority should inquire 
into the management of the Institute—that is to say, if the 
matter is held to be of sufficient importance to make an 
inquiry worth holding, which is indeed a proposition the 
truth of which we are not prepared to maintain. Still, 
when nearly half a million sterling is concerned, a languid 
curiosity as to the return obtained for it is not un- 
natural. 

a 


MEASURES, POPULAR AND SCIENTIFIC. 


Tue other day it was announced, as something marvellous, 
that the Japanese Government were about to require such 
terms of peace with the Chinese as would open up, by means 
of the rivers, a thousand square miles of the Flowery Land 
to the commerce of the world. This would indeed be a small 
mercy if granted, corresponding to an area meaturing little 
more than thirty miles in length and breadth. On the other 
hand, a thousand miles square would be a very formidable 
stretch of territory, comprehending about two-thirds of China 
Proper. It is a common circumstance to meet with pub- 
lished statements, evidently founded upon a misconception 
of the nature of square measure. Thus we are told of a 
reservoir with an area of sixty square yards, about equal, 
therefore, to a good-sized room, whereas the obvious inten- 
tion is to describe a space of sixty yards square. It is well 
for the ordinary reader to understand the difference between 
half a mile square and half a square mile, the latter being 
twice the magnitude of the former. But if we pass from 
earthly to celestial or skyward magnitudes, the popular con- 
ception becomes, if possible, still more pdt i A meteor 
is seen, and we are told that it seemed to measure about 
half a yard across, a statement conveying no idea whatever 
as to the apparent magnitude. It might serve a useful pur- 
se to ask the observer who gave such an estimate what 
size he attributed to the sun or the moon. Do these lumi- 
naries measure half a yard across, or something different 
from that? If unscientific people could only be induced to 
take the apparent diameter of the sun or the moon as their 
standard measure for celestial magnitudes, their observations 
would possess some value, Let them tell us that an object 
seen in the heavens appeared to have one-quarter the breadth 
of the sun, and we are enabled thereby to form some idea as 
to the magnitude they are speaking of. Or they might goa 
step further, and by apprehending the fact that the sun has an 
apparent diameter of about half a degree, they might measure 
off the visible angle presented by a meteoric body in degrees or 
parts of a degree. So, in like manner, instead of saying that the 
meteor travelled so many yards across the heavens, they might 
give us the length in a measurement of degrees. At least 
there would, in all probability, be something like an intelli- 
gible statement, instead of that which ig utterly worthless. 
Perhaps we might be allowed to extend our criticism to the 
use of the word “‘moment.’’ As meaning an inappreciably 
short interval of time, this expression is fairly warranted. 
But it has no definite place in scientific terminology. It is 
rather a poetic expression; and must be understood to mean 
“instantly,” or “ immediately,” or perhaps “‘ simultaneously ”’ 
with something else. A moment is not a second, nor any 
defined part of a second, or multiple of it. A second is a 
very appreciable quantity, as anyone may perceive by watch- 
ing the seconds hand on # dial. How much is done in a 
second in the flight of a projectile, or the rush of the electric 
current, or the passage of light! A moment of time may 
mean less than a second, or is may mean more; but what a 
second is we know; and it is a long measure when it allows 
a ray of light to travel 185,000 miles between the beginning 
and the end of it. A “‘moment” is an indefinite term, only 
to be used when precision is either unnecessary or unattain- 
able. But figures of speech naturally intrude even into the 








language of science, until we are ready to forget that attrac- 
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tion and repulsion are merely words which serve as substi- 
tutes for undiscovered truths. ; Science, as she is spoken, is 
only precise up to a certain point, 





STEAMERS AND SAILING VESSELS, 


Tuere is again a falling off in the tonnage of sailing 
vessels launched in the United Kingdom that is very remark- 
able. In recent years the largest number and tonnage of 
sailing vessels launched in the United Kingdom was in 1592, 
when there was @ total of 268,594 tons, an amount that 
fell to 81,582 tons. In the first four months of this year, the 
launches only aggregated 6958 tons, or about a third of the 
rate of last year, but that was for the worst shipbuilding 
quarter of the year. On the other hand, the steamers 
Jaunched were 841,000 tons for the year 1892, and for the 
past year they were 964,000 tons, whilst for the first quarter 
of this year the tonnage Jaunched was 151,557 tons of 
steamers, as shown by the returns of Lloyd’s Register. Thus 
this year the actual tonnage both of sailing and steam vessels 
launched is less than the average rate of last year, but the 
fall is by far the most marked on the side of the sailing 
vessels. There are several reasons that may be thought of 
as contributing to this change. Four years ago the price of 
coal seemed rising and likely to rise; now it has fallen, and 
seems for the present likely to fall, so that there is not the 
need for the building of sailing vessels that there was on the 

round of the cost of the coal; and some of the economies 
that were introduced in the period of dear coal are shown to 
be effective. There is also the fact, as affecting the statistics 
of the tonnage of steamers, that tke average size of the latter 
is growing, and thus there is one reason for the fact that 
last year the proportion of the sailing vessels had fallen to 
less than 8 per cent., whereas a few years before it approached 
25 percent. Inthe Belfast district there are now no sailing 
vessels building ; there are none on the Tees, the Tyne, or the 
Wear, and only two small ones in the West Hartlepool district, 
so that it is probable that there will be in these districts a 
limited addition to the sailing fleet, though on the Clyde 
there will naturally be a much larger proportion. There is, 
of course, also to be taken into account the fact that there is 
a continuous and heavy loss in the sailing vessels both of 
wood and iron, but especially the latter, so that it is certain 
that there will be a diminution both in the total of the 
sailing fleet of this country, and more markedly in the pro- 
portion of the carrying trade that it does. But the shipping 
trade is one of quick changes, and it is difficult to state its 
ultimate course, though the immediate future seems to bear 
the prospect we have indicated. 








LITERATURE. 


A History of the Great Western Railway, being the Story of 
the Broad Gauge. By G. A. Sexon. Digby, Long, and 
Co. London: 1895. 

TuE minute history of no railway has been written. A 
great deal of historical writing and anecdote has been pub- 
lished concerning the London and North-Western, and 
the first great line, the London and Birmingham Rail- 
way. Nearly half a century ago a description, which can 
scarcely be called a history, of the Great Western Railway 
was written. Mr. Sekon holding that it was worth while 
to write about the broad gauge, has produced the book 
before us, but, in spite of its name, it is not a history of 
the line; it is an account of certain events in the life of 
the railway, but that is a different matter. It is, we 
think, impossible to do much better, for the simple reason 
that the materiais for the production of a complete 
history do not exist. Mr. Sekon, indeed, in his 
preface explains that he has been repeatedly battled in 
his search for information. He has constantly come across 
statements concerning changes, innovations, vehicles, 
contemplated alterations, ‘‘and then no more informa- 
tion was obtainable. Much interesting matter of this 
description I have therefore had to reject ; since, 
despite considerable inquiry, I have been unable to 
discover the results of the proposed alterations, kc. In 
some cases the careful research so kindly made by the 
officials at Paddington, among the documents in the 
possession of the railway company, has not succeeded in 
bringing to light the information required.”’ 

But however incomplete as a history the book may be, 
it is none the less interesting, and probably contains all 
that anyone now-a-days needs or cares to know about 
the broad gauge. Mr. Sekon writes as a partisan. 
He is a vehement admirer of the 7ft. gauge. The 
fact would of course suffice to prevent him from 
producing an impartial history; but it lends vivacity 
to his style, and enables him to speak in glowing 
terms of work which, however admirable in its time, 
was not particularly good engineering judged by the 
light of modern knowledge. The book begins with the 
inception of the Great Western Railway, and terminates 
with its final conversion from broad to narrow gauge. 
Throughout Mr. Sekon ignores the fact that the narrow 
gauge possessed qualifications adapting it to the wants of 
the world, and that the 7ft. gauge could really do no 
more than satisfy those wants equally well. It is not at 
all impossible that if the first railway had been laid to 
7ft. that would be the ruling gauge now, although there 
is good reason to doubt it. But the advantage possessed 
by any one gauge over any other is not after all very 
great, and we see no good reason for lamenting that the 
broad gauge has become extinct. 

It would, we think, be ungracious to follow Mr. Sekon 
through the pages of his very readable volume searching 
as we went for errors. At the same time, it is worth 
while to direct his attention to certain matters which 
ought to be amended in the second edition. Thus, for 
example, on pages 16, 17, and 18, he reproduces Mr. 
Nicholas Wood’s description of the original permanent 
way; but, without the drawings used by Wood, it would 
be impossible for any one reading this description for 
the first time to understand that the whole road was 
carried on piles. Further on we have Brunel’s extra- 
ordinarily able report—dated August 15th, 1838—to the 
directors. In that report Brunel had to explain away 
the failure of the permanent way, and this he did with 
consummate skill. He points out, in the first place, that 
the pile system failed because he was suffering’ from the 








effects of an accident, and could not personally see the 
work carried out, and in the second place he states that 
he had never intended to continue the use of piles into 
the hard chalk country. This is very interesting to those 
who understand what it is all about. But Mr. Sekon 
gives them no clue. He should introduce a few lines, 
explaining that Brunel proposed to drive rows of piles 
along the road. On the top ends of these, all cut off to a 
dead level by a special saw, were to be spiked the con- 
tinuous sleepers, and on these rested the bridge rails. 
To a large extent such a road would be independent of 
ballast. In practice, however, the system was a dead 
failure ; but Mr. Sekon does not tell his readers in what 
way it failed, nor does he refer to the difficulties which 
must have accrued in maintaining it as time passed. 
The truth was, of course, that there was no means of 
maintaining the level of the road. It is known that on the 
best made lines changes in the weather and temperature 
constantly alter the level of the rails, which can only be 
maintained with sufficient accuracy by constant pack- 
ing and unpacking. Surely it was worth while to 
explain this. Mr. Sekon is like many other historians 
far too much given to reproducing documents which 
without some knowledge of the circumstances and con- 
ditions under which they were written are all but useless 
in the present day. 

In certain respects the work is very confusing. For 
example, on page 10 we have a picture of the original 
Paddington terminus of 1845, which resembles a portion 
of a viaduct in the open country. Now, it was quite 
worth while to describe this terminus, and Mr. Sekon 
says, “It will be well to describe this station at 
once, since it is the starting point of the Great 
Western Railway system.” But instead of doing 
this he apparently forgets all about the original sta- 
tion of which he gives the engraving, and goes on at once 
to talk of Frith’s well-known picture, and to describe the 
present terminus, which was not even commenced until 
1849, and was not finished until 1854. Mr. Sekon says 
that it cost £650,000, which seems to us incredible, 
seeing how comparatively cheap land was at that time 
in Paddington, while the greatest span of the roof is only 
102ft. We might cite several other instances of this 
method, or want of method, of dealing with a subject; 
but Mr. Sekon’s readers will not be slow to find them. 
They are, we think, to be explained by the passage we 
have already quoted from the preface. Thus, no doubt 
Mr. Sekon found an old print illustrating the terminus, 
he engraved it, and said, ‘‘ Now I shall describe this; ” 
subsequently he found that no description was available. 
This kind of thing is very aggravating to a really careful 
reader. To those who are content to skim Mr. Sekon’s 
pages, however, it is of small importance. 

A considerable portion of the book is taken up with the 
part played by Mr., afterwards Sir, Daniel Gooch, and 
Mr. Sekon has very properly and very obviously drawn 
on a book not long since reviewed in our pages for his 
facts, but he does not quote his authority. He has also 
had, very naturally, much to say concerning Brunel, but 
he has not taken care to verify his statements. Thus, 
for example, he tells us that Brunel once put his life in 
jeopardy by swallowing half-a-crown. This would have 
been a very difficult feat. What really happened was 
this: Brunel was amusing his children one evening by 
some little conjuring tricks. A half-sovereign slipped 
into his windpipe, and settled in one of the bronchial 
tubes. This was an accident of the gravest import. 
How the coin was ultimately got rid of is too long a story 
to tell here. 

Not the least interesting part of the book is that 
devoted to the ‘‘ Battle of the Gauges." Everyone who 
has studied railway history knows the words, but few 
understand what they really mean. There was a Par- 
liamentary battle and an engineering battle. The ques- 
tion was really what was to be the gauge of certain 
railways in districts which might be served either by 
the Great Western or other companies. To give an idea 
of what was involved, Mr. Sekon gives a table of the Bills 
to be fought over in the session of 1845. Ten proposed 
narrow gauge lines were opposed by the Great Western 
Company, among which were the London and Birming- 
ham Railway and the Gloucester and Hereford. Thirteen 
broad gauge lines were supported by the Great Western. 
Matters were, however, compromised as regarded some 
of the Bills, but enough remained to fight over. Finally 
a Gauge Commission was appointed, and a number of 
experiments were carried out to determine the advantages 
and disadvantages of the narrow and broad gauges. At 
the time the Commission was appointed there were open 
only 2264 miles of railway in the United Kingdom. Of 
these Mr. Sekon tells us 274 miles were broad gauge— 
7ft.—and 25 miles were 6ft. 2in. These last were some- 
where in Ireland, but where he does not state, and we are 
strongly disposed to suspect that the statement is wrong. 
In Scotland 32 miles had been laid to a gauge of 5ft. 6in. 
There were in Ireland 32 mileslaid to the normal Irish gauge 
—5ft. 8in.—and there were in England 1901 miles laid to 
4ft. 8hin. Mr. Sekon gives a brief account of the experi- 
ments, and then prints copious selections from the Gauge 
Commissioners’ report. The story of the Parliamentary 
battle is told at considerable length, and it is at best but 
dry reading. 

The latter portion of the volume is devoted to the 
development of the system, and is very interesting, and, 
on the whole, very well done. But few railway men of 
experience will, we think, agree with Mr. Sekon in his 
strictures on Mr. Dean’s narrow gauge engines. Indeed, 
he states very frankly in his preface that he anticipates 
criticism, and he, beyond question, deserves it. His 
thick and thin advocacy of the broad gauge renders 
it impossible for him to do justice to the narrow 
gauge. Thus, facing page 308, are given two end 
views, one of the broad gauge and the other of the 
narrow gauge engine side by side, with the legend, 
‘A comparison of Mr. Gooch’s broad-gauge Rover and Mr. 
Dean’s narrow-gauge Rover, No. 3019.” The intention is 
to show that the narrow-gauge engine is too high to 


possess stability. But Mr. Sekon ought to know that an 
engine with a high centre of gravity is less likely to leave 
the rails than one with alowcentre of gravity, for reasons 
set forth over and over again; that no one ever heard of a 
locomotive being upset while it remained on the rails; and, 
finally, that engines yet higher than Mr. Dean’s are 
running daily at tremendous speeds in the United States 
with safety. 

We have made no attempt to tell our readers precisely 
what they will find in the book, because it contains so 
much that a mere list of contents would occupy all the 
space at our disposal. On the whole it is very satisfac- 
tory and interesting. It would be better if it had been 
shorter. There is much in it that no one will care to read; 
the interest in it is a thing of the past. On the other 
hand, on some points Mr. Sekon might have enlarged, as, 
for example, the atmospheric railway in South Devon. 
Concerning this he only says enough to make us wish for 
more. 

We regret that we cannot compliment him on his 
illustrations. They are very bad. They are mainly 
‘* process ” blocks, to which the printer has done scant 
justice. The likeness of Sir Daniel Gooch is passable. 
That of Brunel (?) is a curiosity of wood engraving. The 
frontispiece, “‘ Seventy miles an hour, the up Flying Dutch- 
man,” is the work of an impressionist artist, who has 
obviously never stood on a foot-plate. Apparently he 
made his sketch while sitting on the roof of a carriage, so 
that he looked down on the foot-plate. That appears to 
be about 20ft. long, as nearly as we can judge. The 
engine must be a wonderful steamer, as in spite of the 
speed the fire door is wide open. Our own experience is 
that with anything like such a train as the Flying Dutch- 
man it is good policy to keep the door shut. The driver 
apparently scorns cabs, as he is looking round his in 
spite of the speed; but probably he has been driven 
away from his place by the flames which are coming out 
of the fire door. The engraving is nevertheless exceed- 
ingly clever—only it is not a bit like anything that ever 
occurred on a locomotive. 


Mechanics for Colleges and Schools: Statics. By R. T. 
GazEBROOK, M.A., F.R.S. Pp. 180. Cambridge: Uni- 
versity Press, 1895. 

It is not easy to see why the Assistant Director of the 
Cavendish Laboratory has taken the trouble to prepare 
and to get this book published. The greater part of it is 
devoted to the composition and resolution of forces, and 
to methods of showing the magnitude of these forces 
experimentally, and it no doubt gives a rather larger 
number of examples than is given in most other books 
dealing with the subject, but there does not appear to be 
in this any sufficient reason for the infliction of a new 
book. When the author leaves this part of his subject he 
is evidently not on safe, though on equally old, ground. 
For instance, in dealing with the screw he says, “‘ The angle 
which the thread of the screw makes with a plane at 
right angles to the axis is called the pitch of the screw,” 
which is certainly not in accordance with the usual use 
of the word “pitch,” either with regard to a screw 
or to cog wheels. In one place he quarrels with the 
ordinary use of the word “power,” but further on 
he finds that use of it more convenient than any other, 
and so puts the word in inverted commas. In dealing 
with “friction” he gives the following definition :— 
** When a body rests on a rough surface, and the im- 
pressed force has a component along: the surface, a force 
is called into play tending to balance this component 
and prevent motion. This force is called ‘ friction.’” This 
definition may meet the requirements of the author of the 
book, but the reader who has to learn from it is to be pitied. 
The same may be said of some of the author’s laws of 
limiting friction and coefficients of friction. We cannot 
see that the book was wanted, or that it does more than 
to show a few simple lecture-room apparatus for experi- 
mentally illustrating statical principles with which all 
those who should be called upon to lecture upon the 
subject are very well acquainted. 





BOOKS RECEIVED. 

Electric Light for Country Houses. By John Henry Knight. 
London: Crosby Lockwood and Son. 1895, 1s. 

Problems and Solutions in Elementary Electricity and Magnetism : 
Embracing the South Kensington Papers for the Years 1885-1894. By 
W. Slingo and A, Brooker. With sixty-seven original illustra- 
tions. Price 23, London: Longmans, Green, and Co, 1895. 

The Memphis Bridge A Report to George H, Nettleton, President 
of tht Kansas City and Memphis Railway and Bridge Company. By 
George S. Morison, Chief Eogineer of the Memphis Bridge. New 
York: Jobn Wiley and Sons. London: Gay and Bird. 1894, 

Theoretical and Practical Ammonia Refrigeration. A work of 
reference for engineers and others employed in the management 
of ice and refrigeration machinery. By Ilfyd T. Redwood. With 
twenty-five pages of tables. London: E. and F. N, Spon. 1895, 

Hydraulic Motors: Turbines and Pressure Engines for the Use of 
Engineers, Manufacturers, and Students. By G. R, Bodmer, 
A.M. Inst. C.E. Second edition, revised and enlarged. With 204 
illustrations, Price 14s, London: Whittaker and Co, George 
Bell and Sons, 1895, 

The Steam Jactet, Practically Considered as an Efficient Fuel 
Economiser. A Treatise on the Economical Use of Steam for Engine 
Builders, Engine Drivers, Mill Managers, and Steam Users 
generally, By William Fletcher. With sixty-three illustrations. 
Second edition, revised and enlarged. Price 7s, 6d. London: 
Whittaker and Co. 1895, 








TRADE AND BusINESS ANNOUNCEMENT.—Messrs. John Wilson 
and Son, Vulcan Works, Johnstone, N.B., announce that, having 
purchased all the patent rights, drawings, patterns, &c., of the 
late frm of Messrs. J. and W. Weems, Hydraulic and General 
Engineers, Perseverance Ironworks, Johnstone, and also the works, 
tools, plant, drawings, patterns, Xc., of the late firm of Messrs. 
William Robertson and Co., Machine Tool Makers, Floor-street 
Works, Johnstone, they havecombined the two businesses at Vulcan 
Works, Johnstone, under the supervision of Mr. Alexander Wylie, 
who for the past thirty years has been connected with the late 
firm of Messrs. J. and W. Weems, and that they have extended 
their works by addition of new premises 250ft. long by 42tt. wide, 





and fully equipped them with special machinery. 











































338 


THE ENGINEER. 





Aprit 19, 1895. 








BRITISH FUSES FOR MODERN GUNS. 


In 1871 we published a series of articleson the ammunition 
then existing in the service. Since that date the conditions 
of firing have greatly altered, and these call, not only for 
new fuses, but for fuses in which new principles are em- 
bodied, both because totally new functions are demanded, 
and because the old functions can only be fulfilled by 
entirely new means, owing to the changed conditions above 
referred to. To take a familiar example, in 1871 the 
‘*« Pettman general service fuse’ was considered a good, “ all- 
round’ fuse. It acted alike in shells for smooth bore and 
rifled guns, and for land and sea service. It was constructed 
so that it would not explode or graze on water at the highest 
velocities then known, while it acted on impact against a 
ship’s side at a low velocity. For all heavy common shells 
this fuse was available. Now it only appears as a fuse for a 
few heavier muzzle-loading guns with an ominous warning that 
it only acts with full charges, and is being superseded. The 
story of this fuse brings out so strongly the facts of 
the changed conditions above-mentioned, that we may do 
well to tell it briefly. Pettman was a foreman in the Royal 
Laboratory under General Boxer. The latter being of world- 
wide reputation as an inventor of fuses, it is creditable to 
both superintendent and foreman that the latter should have 
succeeded in getting his fuse adopted and in obtaining a 
reward for it. We say it, for though there were three Pett- 
man fuses, the main idea running through all was the same 
—that is, a globe covered with composition which was held 
firmly on its axis until the shock of discharge released it, 
leaving it free to explode on impact. The fuse was severely 
tested by being placed in shells which were fired against the sea 
with a maximum velocity, and so trustworthy did they prove 
themselves, that Pettman up to the time of his death, which 
occurred about 1675, probably believed that they would fulfil 
all conceivable future service conditions. In 1882, however, 
in the siege of Alexandria, it was found that many shells 
were blind owing to the fuses not having been put in 
action. In new type guns it appeared that this would 
generally be the case, for although their shells attain 
@ much higher muzzle velocity than formerly, they acquire 
it gradually under the impulse of slow-burning powder, 
so that the shell moves less suddenly and abruptly, and 
consequently the inertia of the pellet is not sufficient to 
shear the suspending wire; indeed, it became apparent that 
such a wire must be reduced to a small fraction of its former 
substance. Naturally it would be dangerous to treat such a 
wire as a safety pin, yet it is necessary to carry shells fixed 
and fused ; and how could a removable safety pin be designed 
for @ fuse which is screwed into a filled shell? An answer 
to this question in the abstract is found in the arrangement 
shown in the “small ”’ percussion fuse, in which a pin runs 
longitudinally down the fuse, and holds in its place a 
retaining bolt, which is free to move when the pin is 
withdrawn, and actually moves from centrifugal force when 
the shell rotates in flight. This, however, was not the 
solution adopted to meet the Pettman fuse difficulty, which 
was dealt with by the introduction of the direct action per- 
cussion fuse, where a light suspended needle remains 
quiescent in discharge, but is forced back into a detonator 
by direct impact on striking. 

Pettman, however, could hardly have been dead when 
another cause of failure arose. In the Shannon trials of 
1875 it was found that in perforating even the thin steel or 
iron side of an unarmoured ship a common shell broke, and 
did so before the Pettman fuse fired the powder, so that 
instead of a shell exploding violently there was exhibited 
a shell broken across into three or four pieces, immediately 
followed by the powder burning powerlessly, because no longer 
confined. The direct-action fuse, though presenting no beauty 
in theory, acts quickly enough to burst the shell before it 
is thus opened by fracture from the external blow of 
impact. 

We must, howevér, now pass on to other requirements, 
first noting those already mentioned, namely, first, the alter- 
native to the old combined suspending wire and safety pin 
called for by the. gradual movement of the shell, and second, 
the necessity for quick action in striking the thin side of an 
armoured ship. - 

We may take for the third an opposite requirement to No. 2, 
namely, that in striking the armoured portion of a ship, a 
shell to be effectual must be burst by impact, yet it must 
not actually explode until it gets through the armour. For 
very thin armour attacked by common shell the Pettman 
fuse may fulfil this condition, but for thick plates such as 
would be attacked by any class of armour-piercing shell, it is 
necessary that the fuse should ignite on impact, and then 
after a short pause, such as experience shows is sufficient 
to carry it through the armour, should explode the shell. This 
has been attempted to be provided for by a ‘ delay action ” 
fuse, but nothing is yet adopted. 

The fourth requirement is prevention of rebound in passage 
up the bore, it having been found, strange to say, that shells 
were fired prematurely apparently from this cause in new 
type B. L. field guns. This is obviated by the safety pin and 
retaining bolt above referred to, which frees the pellet by 
moving out of its way by centrifugal force. 

Fifthly, it was found desirable to have a fuse fixed in the 
base of shells which are intended to penetrate armour, so as 
to enable the head and point to be made of form and strength 
for penetration ; also in shrapnel shell it is advantageous to 
place the bursting charge behind the bullets, and such a 
charge is more conveniently fired by a fuse in the base than 
by one in the head acting down a centre tube. 

The above, with the exception of the last clause of the fifth re- 
quirement, relate chiefly to percussion fuses, the following are 
involved in the changed condition under which time fuses are 
fired :—Sixthly, owing to the high velocity of a modern shell, 
itis necessary to adjust a time fuse with great accuracy, any 
error in time representing a greater error in distance than 
formerly. Metal fuses on the general principle of the old 
Armstrong fuses, which admit of being set at any point, 
possess an advantage in this respect over the Boxer wood 
fuses which long held their own, but in which provision is 
made only for setting at fixed intervals, though closer intervals 
may be provided by employing quick-burning composition. 
It is not surprising, then, that metal fuses should have come 
in with breech-loading guns of new type, and that accurate 
setting should be facilitated by having separate fuses for 
shorter and longer ranges. The combination of time and 
percussion arrangements in the same fuse has also been 
continued ; these being, in fact, a more perfect development 
of the form of fuse that came into our service with the first 
Armstrong matériel, and had its origin on the Continent, 

We may now proceed to deal with good representatives of 
modern fuses in detail, without attempting to discuss all 


the service fuses, which would not interest the bulk of our 
readers, for the number is, we regret to say, enormous, so 
that for these, our artillery readers must refer to the official 
treatise on ammunition. Note,—All the following figures are 
drawn full size. 


2. 


Smatt Percussion Fuser, Fias, 1 AnD 


Pattern sealed April, 1889. It consists of the following 
parts :—Body A, detonator pellet B, with two retaining bolts 
CC, spiral spring D, safety pin E, closing pellet F, needle 
plug G, and magazine H. The body is of gun-metal, and is 
screwed on the outside to the general service taper, except 
the lower end, for a length of ‘3in., which is reduced in 
diameter. It is bored out from the top to receive the 
detonator pellet, and is closed by means of the needle plug. 








SECTION AT B.8. 


Two holes, closed on the outside by brass discs, are bored in 
the body to receive the retaining bolts of the pellet, anda 
groove is cut in the body behind the head of each bolt to 
allow it tospin out. Two fire-holes are bored in the bottom 
to communicate the flash from the pellet to the magazine, 
which consists of a pierced pellet of pressed powder, secured 
in the lower ends of the fuse by a brass disc spun in. The 
pellet of gun-metal has a detonator, secured in a recess in the 
top, from which two fireholes are bored to the bottom; these 
fireholes are filled with F.G. powder, and closed at the 
bottom with paper discs. The top of the pellet is reduced 
to fit inside a spiral spring, which prevents the pellet 
rebounding or working forward during flight. 


FIG 2 / 


48° 





SECTION AT CC. 


The two retaining bolts, with brass spiral springs, pass 
transversely through the pellet—as shown in the drawing— 
the springs keeping them locked in the holes in the body until 
spun out by the rotation of the shell. A screw in the body 
projects into a groove down the side of the pellet, and pre- 
vents it from turning. The needle plug has a steel needle 
fixed in the centre, and screws into the top of the body. A 
hole through the side of the fuse into the needle plug contains 
a brass pellet, with spiral spring behind it, for closing the 
safety pin hole. The safety pin, of twisted copper wire, passes 
through the needle plug, down one of the longitudinal grooves 
in the body, behind the head of one of the retaining bolts, 
and is bent over at the top into a groove in the needle plug. 
An elongated eye is formed on the outside end of the pin, to 
which is attached a loop of blue braid, shellaced or glued 
down upon the top of the fuse, for withdrawing the safety 


pin. 

Action of the fuse.—The safety pin being withdrawn at the 
moment of loading, the hole is closed by the closing pellet. 
On discharge, the centrifugal motion of the shell causes the 
retaining bolts to fly outwards, leaving the detonator pellet 
free to move forward. On impact, the pellet compresses the 
spring in front of it, and moves forward on to the needle, 
which ignites the detonator, and so fires the fuse. The above 
fuse is Mark II. A pattern of Mark III. has been sealed to 
govern future manufacture. It differs from the previous 
pattern in having a weaker spring in front of the pellet, so as 
to render the fuse more sensitive on graze. 


R.L, Percussion Fuse, Mark IV. 


This fuse is identical as to its internal construction with the 
“B.L. Plain” used with rifled field guns. The fuse is screwed 


— ee 





to fit the general service fuse-hole, and is provided with a 
square hole in the top to receive the general service plug key 
to screw it into the shell, It is provided with a safety pin of 
twisted wire, and secured in its place by having the two ends 





until the moment of loading. A lead pellet, working in a 
cylindrical hole cut in the head of the fuse, is provided to 
close the hole left by the extraction of the safety pin. This 
pellet, being free to move when the safety pin is withd:awn, 
will close the hole, either by the action of ramming home the 
shell or by that of the discharge when the gun is fired. 

Action of the fuse.—Shock of discharge sets back the guard 
A, shearing off two small ene on the detonator pellet 
B, which latter is now free to move forward on graze or 
impact, bringing the detonating cap C in contact with the 
detonating needle fixed in the head of fuse. 


DIREcT-ACTION PERcussIon Fvuse.—FI<a. 4. 


The direct action percussion fuse which has replaced the 
Pettman fuse, as mentioned above, is shown in Fig, 4. Though 
at first only designed to supersede a so-called sensitive fuse 
for siege train and mountain train equipment, it acts on im- 
pact, or on graze at angles over 10 deg., that is, it may be relied 
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DISC OF FINE WHITE PAPER. 


on if the gun be fired at over 10 deg. elevation on the level. 
It consists of the{following parts :—Body A, cap B, screw plug 
for needle disc C, needle disc D, screw collar E, bottom screw 
plug, steel needle and safety plug F. The fuse is made of an 
alloy resembling gun-metal, with the exception of the steel 
needle, copper discs, and a few minor portions. The body is 
screwed its whole length to general service gauge. Thelower 
part is hollowed out to receive a blowing charge of fine 
powder—75 grains. The bottom is closed by the bottom plug ; 
the upper portion of the body is bored and tapped to receive 
the screw plug and screw collar, also the safety plug, and is 
recessed to receive the detonating composition; at the bottom 
of this recess nine conical fire holes are bored through the 
metal, separating the upper and lower portions of the interior 
of the body. The screw plug for needle disc is threaded so 
as to screw into the body, and is recessed; it is slightly 
coned at the bottom, and has a hole through the centre. 
Two small holes are drilled in the plug so as to screw it home 
into the fuse, its upper portion is recessed to hold the needle 
disc in the centre. The screw collar screws into the body on 
the top of the screw plug holding the needle disc down, and 
has two small slots cut in its upper edges for the purpose of 
screwing it home. The needle disc, or suspending disc, is of 
copper ‘032 thick, and has a central hole to receive the needle. 
The needle is of steel, with four joints, as shown in the sec- 
tion. The safety plug is screwed left-handed, and is marked 
with an arrow and “ unscrew,” to show which way to turn it 
when it is required to be withdrawn ; it has a slot across the 
centre to suit the flat end of the “ universal fuse — Three 
and a-half grains of cap composition are pressed by 1000 Ib. 
pressure into the recess provided for it; itis varnished and 
covered with a brass disc -005in. thick, held in position by a 
copper washer, over which the metal of the body is spun. 
The conical fireholes are filled with mealed powder, and 
covered on the underside with a disc of fine white paper ; 
below the fine powder are two discs, one of shalloon and the 
other of paper, and attached by shellac varnish to the bottom 
plug. The fuse is prepared by simply unscrewing and 
removing the safety plug; it is quiescent in all its parts till 
direct impact takes place, or on graze at the angle above 
indicated, either of which crush the needle on to the detona- 
ting composition. The safety plug is not to be removed till 
the moment of loading. 
(To be continued.) 








MANCHESTER SHIP CANAL. 


Durtinc the last week two accidents of a serious nature 
have happened, and although the interference with traffic 
has been of a trifling extent, we can readily see how events 
might have turned out otherwise. On the afternoon of the 
10th inst. the steamer Harold, of Glasgow, about 600 tons 
burthen, was proceeding down the canal light, and about five 
o’clock adore at Latchford Lock. It was prepared for her 
reception, the upper gates of the large 600ft. lock being open, 
the intermediate gates were closed. The lock master saw 
from the speed with which the vessel approached the lock 
that mischief would ensue, and took measures to close the 
upper gates as soon as possible, but before this could be 
effected the steamer crashed through the intermediate gates 
and dropped bow first into the pond below, along which she 
proceeded several hundred yards before being brought to 
stand. The intermediate gates were destroyed before the top 
gates were mitred, and the rush of water drew the southerly 
leaf forward, so that its head was bent 5ft. at the upper end 
of the mitre-post. Tackles to prevent further injury were 
forthwith attached to the upper gates, and, fortunately, not- 
withstanding the severe strainto which they were subjected, 
they continued to support the pressure due to the head of 
16ft. of water against them. The intermediate gates were 
wrecked, one leaf was carried away and remained upon the 
platform of the gate below upwards of 100ft. from its normal 
position, while the other leaf was torn from its fastenings 
and completely wrecked in situ. The steel collar straps 2fin. 
in diameter were broken short off. The masonry, however, 
above water shows no sign of damage. Steps were at oncetaken 
to lift the southerly leaf so as to enable the lower gates to be 
closed, and on the following day the salvage steamer Ranger 
was brought from Liverpool to assist in recovering the gates. 
On Friday the platform was cleared and the lower gates 
closed, thus enabling the water in the lock to be raised to the 
level of the pond above. It was then found that the upper 
gates could be readily worked, and had come back to their 
original shape in a way that could hardly have been an- 
ticipated, and notwithstanding the damage done to them 
they were still fit for use. The removal of the wreck of the 
two gates was then proceeded with, and the work has been 





bent slightly outwards, The safety pin is not to be pulled out 











done 80 efficiently that the large steamer Hispania passed 
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through the lock on Monday, the 15th inst., on her way to load 
in Manchester. ‘ 

The engineer of the Ship Canal was in his launch in the 
smaller lock at Latchford at the time the accident occurred. 
In his report to the directors he states that the lock master 
repeatedly hailed the ship to go full speed astern, and that 
the captain appeared to be making attempts to communicate 
with the engine room, but apparently without success, as the 
vessel rushed through the lock at the same speed at which she 
had entered, which is estimated at eight milesan hour. It 
is fortunate that the company’s officials were alert and ready 
to close the upper gates, for the emptying of 74 miles of canal 
to a depth of 16ft. would have been fraught with serious con- 
sequences. This accident bears testimony once more to the 
advisability of constructing intermediate gates to canal locks, 
not merely with a view to save water, but also to give greater 
security to the canal. The Harold shows but slight symptoms 
of damage ; her stem is bent and also a few plates just above 
the water-line. The vessel was at once seized by the Ship 
Canal authorities and moored immediately below Latchford 
Locks. A slipway is being constructed on the canal side at 
Thelwall, hard-bye, where the gate building shed is still 
standing, and all necessary reconstruction and repairs will be 
done there. 

The second accident occurred on the 12th inst., when the 
steamer Telegraphic sank a steam coaster Hannah Beckett 
near the Bridgwater Lock, Runcorn. The Hannah Beckett 
had passed from the Mersey into the canal through the 
Bridgwater Lock, and was crossing on her way to the docks 
on the opposite side, when owing, it is said, toa mistake in 
the whistles, the Telegraphic crashed into her and she filled 
and sank in a couple of minutes, not, however, before she 
had been laid alongside the canal wall, so that there is room 
to navigate past her. Here again we have to remark on the 
admirable presence of mind shown by those concerned, on 
shore at Latchford and afloat on board the Hannah Beckett. 
for unless the latter had stuck to their posts, the vessel 
would have sunk athwart the canal and blocked it. The 
crew were rescued by the men of the Telegraphic, but are 
reported to have had a narrow escape from drowning. 








PROJECTED ALUMINIUM WORKS AT THE 
FALLS OF FOYERS. 


Tue British Aluminium Company, formed in December 
last with a capital of £300,000, and with a powerful and 
wealthy directorate, and Lord Kelvin as its scientific adviser, 
is now taking vigorous practical steps to establish aluminium 
manufacture in Scotland. Through its agent in Inverness 
the omgne is busily negotiating for the purchase of land, 
and of the rights to use water power in the vicinity of the 
famed Falls of Foyers, on the side of Loch Ness, one of the 
chain of beautiful lakes through which the Caledonian Canal 
is conducted. The object of the company is to erect works 
for the production of aluminium by the electrical process 
now so successfully carried on in Switzerland and in France, 
utilising for this purpose the waters of the Foyers valley and 
gorge to drive the turbines necessary for producing the 
electricity required. The raw material, as is now well 
known, is largely to be found in the North of Ireland, and it 
can with ease and economy be conveyed to the site of the 
proposed works. If the negotiations proceeding are carried 
through, the works will at once be erected, and it will not be 
very long before aluminium and its alloys may be produced 
in this country at the same cost, if not daeam than abroad. 
The largest factory in the world at present engaged in the 
manufacture of aluminium is one at the Falls of the Rhine, 
Newhausen, Switzerland, which is capable of producing 
1000 tons perannum. The second largest factory is in the 
south of France, which uses water power from the Alps, 
with an annual output of 600 tons. 

The project of the British Aluminium Company is one of 
considerable boldness and magnitude, and may be briefly 
stated as comprising the deviation of roadways, and the 
raising of the water level of three lochs—viz., Farraline, 
Garth, and Killin—to such an extent that they will form one 
great expanse of water; also the erection of works of such an 
extensive nature as to provide the great electrical force 
required ; the whole, including the construction of aqueducts 
and machinery, involving an expenditure of £160,000. The 
company has already entered into contracts with Lord Lovat, 
Mr. Cunninghame, of Foyers, Captain Frazer, of Balnain, 
and Mr. Sopper, of Dunmaglass, by which it has acquired the 
necessary lands and water rights; and so far the tenants and 
occupiers of farms and lands which will be affected or appro- 
priated appear to have willingly acquiesced, due in a large 
measure to the liberal manner in which they are being treated 
by the representatives of the company, and the hope of still 
further benefiting in the future. Loch Killin belongs to 
Lord Lovat and Mr. Cunninghame, of Foyers, and is about 
two miles long by half or three-quarters of a mile broad. 
Loch Garth, which belongs to the same proprietors, is of 
smaller extent, while Loch Farraline is one and a-half miles 
long by half a mile broad. These are the three principal lochs 
affected, and are from 700ft. to 1000ft. above sea level. It is 
understood that one of these lochs is to be raised 20ft., and 
another even higher. 

Mr. Charles Innes, solicitor, Inverness, who is acting as 
agent for the company, in his statement to the first district 
committee of the Inverness County Council recently, 
mentioned that the raising of the lochs would involve the 
submerging of certain lands adjacent to them, that the water 
would be taken off above the Upper Fall of Foyers, dropped 
down to the low-lying ground near Loch Ness into turbines, 
and the generating of electricity there carried out. 
Naturally, the project is attracting the attention of others 
besides those immediately concerned. The tourist and 
scenery-loving public are asking whether in the event of 
the water being taken off above the Upper Fall and con- 
veyed by means of huge pipes to the low-lying ground near 
Loch Ness, there will be any water left to sustain the reputa- 
tion of “the most magnificent cataract out of all sight and 
hearing in Great Britain.”’ 

Mr. Innes, however, on behalf of the company, has assured 
the public that it is not intended to do away with the Falls 
of Foyers, that the flow of water would not be affected exceptin 
very dry seasons, and that the beauty of the surroundings 
would :10t be interfered with, as the proposed works would be of 
an ornamental character, with no chimney stalks and no 
smoke. All the proprietors concerned had consented to the 
<a proposals, The works would provide permanent 
employment for several hundred men, so that the district 
would be benefited and the rating value of the district raised. 
——— of residents throughout the districts in any way 
affected have been held, and resolutions have been passed at 
them, all favourable to the consummation of the project. 


JOHN CHALONER SMITH. 


THE death was recently announced of Mr. John Chaloner 
Smith, president last year of the Institution of Civil 
Enginesrs of Ireland. Mr. Chaloner Smith was a well-known 
engineer, and his death was announced to the Institution in 
Dublin on the 3rd inst. In proposing a resolution of condo- 
lence and sympathy with the family at that meeting, Mr. 
B. B. Stoney, M. Inst. C.E., LL.D., spoke in the highest 
terms of the late president as an engineer, and as one who 
had done much to further the interests of the Institution. 

Mr. Smith was born in 1828, and was thus sixty-seven 
years of age at the time of his death. After his school educa- 
tion he was articled to the late Mr. Hemans, M. Inst. C.E. 
He was elected s member of the Institution of Civil 
Engineers in 1862, At that time he was principal engineer 
to the Waterford and Limerick Railway. For four years 
previous to that he held a similar appointment on the Water- 
ford and Kilkenny Railway. After some years he became 
chief engineer to the Dublin, Wexford, and Waterford Rail- 
way, which appointment he held till quite recently. 

In 1871 Mr. Smith joined the Institution of Civil Engineers 
of Ireland at the conclusion of his fourteen years of office as 
hon. secretary, when he was obliged to resign owing to failing 
sight. The following resolution was passed at the annual 
meeting :—‘ That the Institute of Civil Engineers of Ireland 
tender their grateful thanks to Mr. John Chaloner Smith 
for his long devoted services as hon. secretary of the Institu- 
tion, and in doing so they wish to express their belief that 
the deep interest which Mr. Smith has for so many years 
taken in the welfare of the Institution will have permanent 
beneficial effects, and will tend to establish it on a firmer 
basis than before.’ Mr. Stoney said they were largely 
indebted to him for the Royal Charter of Corporation 
obtained in 1877, which placed them in a position second to 
none with the kindred institutions of the country. He had 
also taken a great interest in providing the Institute with a 
residence and hall of its own. 

In the year 1885 the members showed their appreciation of 











JOHN CHALONER §MITH 


Mr. Smith’s efforts by subscribing £100 for the purpose of 
presenting him with a testimoniai. But Mr. Smith, with the 
generosity for which he was distinguished, instead of accept- 
ing it himself for his own personal use, handed it over to the 
Institute, who founded the ‘“‘ Smith Premium Prize,” which 
is offered annually to the members for papers of merit. In 
addition to his professional ability, Mr. Smith was possessed 
of a highly cultivated literary and artistic taste. His collec- 
tion of engravings is said to be second to none, and he had a 
European reputation for his knowledge in this branch of art. 
A lasting memorial of his taste existsin the National Gallery 
in the large number of his engravings which had been 
presented by Lord Ardilaun. 








JAMES DWIGHT DANA. 





WE regret to have to recordin the decease of Professor 
James Dwight Dana, of Newhaven, Connecticut, the loss 
of one of the few survivors of the group of naturalists who, 
by their services in the different English and American 
exploring expeditions in the first half of the present century, 
did so much towards elucidating the structure of the coral 
reefs and volcanic islands of the Pacific and southern oceans. 
Professor Dana was born at Utica, in the State of New York, 
in 1813, and graduated at Yale College in 1833, and the 
connection then established lasted, with slight intermission, 
for nearly sixty years, In 1838 he was appointed mineralo- 
gist to the United States Exploring Expedition to the Pacific 
and Antarctic Oceans commanded by Captain Wilkes, and 
during the next four years was actively employed in the 
investigation of the geological phenomena of the countries 
visited, the then imperfectly known volcanoes of the 
Sandwich Islands having been the object of very special 
study. The results obtained were incorporated in the 
“Geological Report of the Expedition” which appeared in 
1849, but of this only 100 copies were printed by the United 
States Government, who munificently allowed the author 
to have another hundred printed at his own cost. He 
also produced elaborate reports on the corals and crus- 
tacea collected during the preparation of these works, 
having occupied a period of thirteen years. In 1850 he 
became Professor of Natural History and Geology in Yale 
College, and continued to teach the latter subject until about 
five years since. During his long academic career he con- 
tributed powerfully to the spread of geological knowledge as 






monumental text books on mineralogy and geology. The 
first edition of the ‘‘ System of Mineralogy” appeared in 1837, 
and was followed by others in 1844, 1850, 1853, and 1868, the 
author having been assisted in the later issues by his col- 
league, Professor Brush, while in the last edition published in 
1892, the work has been done by his son, Professor E. S. Dana, 
of Yale. 

The position held by this work is a very remarkable one, 
and probably no text book has ever taken and kept so com- 
plete a mastery of the field as ‘‘Dana’s Mineralogy ” has done, 
at any rate amongst the English-speaking races of the world. 
The ‘“ Manual of Geology,” has also enjoyed great popularity 
on this side of the Atlantic for its great originality and 
breadth in the treatment of the larger structural and 
physical problems. This, in fact, was the author’s favourite 
work, and the last edition was only completed in January of 
the present year, and appeared a few weeks since. 

In addition to his larger works, Professor Dana was an 
active coadjutor with the late Professor Silliman in the 
management of the American Journal of Science, besides 
being a frequent contributor to its pages, and on the decease 
of the founder, he, together with his son, became proprietor and 
manager. The very high character that this publication has 
maintained among the scientific journals of the world is very 
largely due to Professor Dana’s skilful management. 
Personally, although slightly built and spare in frame, 
Professor Dana was & man of great physical activity, and 
was able when well past middle life to tire out many younger 
men when investigating the structure of the older rocks in 
the rough mountain regions of New England. 

When in his seventy-third year he undertook a journey to 
the Sandwich Islands, in order to refresh his recollections of 
the volcanoes of that region visited forty-six years before. 
The result of the journey was incorporated in an admirable 
volume on the ‘ Characteristics of Volcanoes,” published in 
1890. Up to the commencement of the present year he was 
quite active, and still able to do some hours’ work every day, 
so that the news of his sudden death came as a sorrowful 
surprise to his numerous friends in this country, where his 
scientific work was duly valued. He was a foreign member 
both of the Royal and the Geological Societies, and has 
received the Copley Medal from the former, and the Wollaston 
Medal from the latter body. 








PATENTS, DESIGNS, AND TRADE MARKS ACTS 
(1883 to 1888) AMENDMENT BILL. 


Tue following is the text of the Bill now before Parlia- 
ment as introduced by Mr. Fletcher Moulton, Q.C., Sir 
Richard E. Webster, Q.C., Sir W. Houldsworth, Sir A. 
Rollit, Mr. Haldane, Q.C.,and Mr. E. Blake. We preface 
it with the explanatory memorandum issued with the 
Bill :— 
MEMORANDUM, 


The object of the Bill is to remedy some of the defects in our 
patent law which give rise to difficulties in its practical working. 
The nature of its principal provisions will be gathered from the 
following short summary :—(a) By the existing law an inventor 
loses all right to a patent if his invention has become known to 
any member of the public, even though it be by accident or the 
fraud of another person. This rule itis proposed to relax in cases 
where the publication has taken place without the inventor's know- 
ledge or consent. () A period of some months is by statute 
ellowed to an inventor after he has obtained provisional protection 
to develope and perfect his invention. During this period, how- 
ever, he is liable to have his improvements patented by others, 
even though he is the first to arrive at them. By this Bill means 
are provided whereby he can secure his byrne, in respect of those 
improvements of which he is the first and true inventor. (c) Cases 
arise in which obscure and forgotten references in old books are 
cited as anticipations of meritorious inventions. Following the 
example of certain other countries, it is proposed that an inven- 
tion shall not be held to be anticipated unless there has been pub- 
lication or user in the last fifty years. (d) By our law any flaw in 
a patent makes it wholly invalid, and the remedy by disclaimer 
can only be applied by a procedure which causes t delay and 
often heavy expense, It is proposed to remedy this by giving a 
power of immediate disclaimer in the type of case which is of most 
frequent occurrence. (e) The Bill contains provision for expeditin 
the trial of cases where continuing infringement is alleged, an 
thus preventing delay in settling the points incontroversy. There 
are other provisions of minor importance directed to attain similar 
objects, but from their technical character they do not admit of 
being explained in a brief memorandum. 


BILL, 


1. No letters patent granted to the first and true inventor of 
any invention shall be held to be invalid by reason of such inven- 
tion or any part thereof having been published prior to the date 
of such letters patent, provided that such publication was made 
inadvertently or without his knowledge and consent, and that the 
matter of the same was derived from him, and provided that he 
applied for and obtained protection for his invention with all 
reasonable diligence after learning of such publication in case 
it came to his knowledge prior to the date of such letters patent. 

2. Any person or persons who have obtained provisional protec- 
tion for an invention may, at any time prior to the acceptance of 
the complete specification, file supplementary provisional specifica- 
tions in respect of developments or improvements invented by 
them, or any of them, of the invention for which such protection 
was originally granted ; and any such supplementary provisional 
specification shall have the same effect as to protecting such inven- 
tions as if it were a provisional specification of like date. 

3. After the grant of letters patent no objection shall be allowed 
to the validity of the same on the ground of disconformity 
between the complete specification and the provisional specification 
or specifications. 

4, Section 4 of the Patents, Designs, and Trade Marks Acts, 
1888, is repealed, and Sub-section 1 of Section 11 of the Patents, 
Designs, and Trade Marks Act, 1883, shall read as follows:—Any 
person may, at any time within two months from the date of the 
advertisement of the acceptance of a complete specification, give 
notice at the Patent-office of opposition to the grant of the patent 
on one or more of the following grounds :—(a) That the applicant 
has obtained the invention from him or from a person of whom he 
is the legal representative. ()) That the invention has been 
patented in this country on an application of prior date. (c) That 
the complete specification claims an invention which is the subject 
of an application made by the opponent in the interval between 
the leaving of the provisional specification and the leaving of the 
complete specification, and which is not contained in the provisional 
specification or any supplementary provisional specification of prior 
date to such application. 

5. No letters patent shall be held to be invalid by reason of any 
prior publication or user at a date more than fifty years prior to 
the date of such letters patent. 

6. Section 4 of the Patents, Designs, and Trade Marks Act, 
1885, shall be amended by adding thereto the words “until the 
expiration of three years from the date of such application, and 
no such publication shall be deemed to be a prior publication so 
as to invalidate any subsequent application for letters patent.” 

7. In section 8 of the Patents, Designs, and Trade Marks 











a teacher, but more particularly by the production of his 





Act, 1883, the word “six” shall be substituted for ‘‘ nine.” 
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8. Where a complete specification contains more than one 
distinct claiming clause the patentee may at any time by notice 
in writing to the Comptroller disclaim any one or more of such 
claiming clauses, provided that no such disclaimer shall be made 
= would leave the specification without at least one distinct 
claim. 

9, Where a patent is amended by disclaimer during the pen- 
dency of any action for infringement, or petition for revocation, 
or action to interdict or reduction relating to such patent, the 
patentee shall be entitled to put the disclaimed specification in 
evidence, subject to such terms as the Court shall impose as to costs, 
expenses, or damages. 

10. In any action for infringement of letters patent, in which 
continuing infringement is alleged, the plaintiff may deliver his 
statement of claim and particulars of breaches with the writ, and 
in such case either party may enter the action for trial so soon as 
ap ance is entered for the defendant, or at any time thereafter, 
notwithstanding that the pleadings are not then closed ; but no 
such action shall come on for trial until three weeks after the 
delivery of the defence and particulars of objections without the 
consent of the plaintiff. 

11. Tois Act may be cited as the Patents, Designs, and Trade 
Marks Act, 1895, and shall be read as one with the Patents, 
Designs, and Trade Marks Acts, 1883 to 1888, and this Act and 
the Patents, Designs, and Trade Marks Acts, 1883 to 1888, may be 
cited collectively as the Patents, Designs, and Trade Marks Acts, 
1883 t> 1895. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ou 
correspondents.) 





STRENGTH OF ROLLED AND RIVETED JOISTS. 


Sin,—Roeferring to the letter from ‘‘ Pazzled” on the above in 
your issue of this week, I beg leave to submit a solution :— 

In the case of a single girder or 
joist we have, on putting I for the 
moment of inertia 

H 
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_2/BH3_ bi* 
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As an example, let us take a joist in which B = 6in., H = 
. t; = 0°5in.; the mean value of ¢ = 0°87in.; substituting we 
ave 


Z = 8 1728 — 5°5 x 1090°04 
6 x 12 
22g 5.99 O79." 
— 10888 ~ 5995°22 _ 4872-78 _ 69.73 in, eq, in. 
72 72 


Taking now the case of the compound girder—shown in the 
diagram—consisting of two joists riveted together by (x) rivets, 
each (v) inches diameter, it is evident that the effective width of the 
two contiguous riveted flanges will be (5-2 c). Also 
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Taking the dimensions the same as before, and putting x = 2, 
c = {in, diameter, on substituting we have 
2 (6 x 1728 - 5-5 x 10°26 (105°2676-+3 x 10°26 x 0-87+3 x 0°7569) — 171523] 
3x12 


= 154°85in. eq in. 
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Taking the ratio of relative strengths of the simple joist to that 

of the ccmpourd girder, each made of the same material, we have 
60°73 _ 1 Se 
ign = 9:54? OF a8 lis to 24. 

lf it is required to find the actual strength or moment of resist- 
ance (M) of tke girders, it is only necessary to multiply the 
respective valucs of Z by the stress—safe, proof, or ultimate—/, 
when we get 


M=zf=1f; 


where (e) is the distance of the extreme fibres from the neutral 
axis, which in our case has been assumed to pass through the 
centre of gravity of the respective cross-sections of the girders. 
Although the preceding may appear somewhat complicated, it is 
nevertheless simple if the resulting values of (Z) are taken, when 
it resolves itself simply into a process of substitution and simple 
arithmetic, 

I trust the above may be of service to your correspondent. 

. Epwarb J. M, Davies. 
24, Harrington-square, London, N.W., 
April 6th, 


THE KINETIC THEORY OF GASES.—ARGON. 

Sir,—If as a preliminary consideration we imagine, with Max- 
well, a@ gas to be composed of a large number of spheres which 
exercise a repulsive force on one another when within, but not 
beyond, a certain very minute distance, so that their action is the 
same as if they were smooth, perfectly elastic spheres which act 
on one another during collision only, then it must be remembered 
that such a gas is ideal, and has no real existence. It is, in fact, 
a mere mathematical fiction, but is useful in enabling us to find 
some physical properties of natural gases when certain other pro- 
perties have been found experimentally. 

For example, in the case of argon, the constituent of our atmo- 
sphere lately discovered by Lord Rayleigh, the density of the gas 


the ratio of its specific heat, determined by the velocity of sound 
in the gas by Kundt’s dust figure method, is said to be 5/3. From 
these quantities the actual specific heats at constant volume and 
pressure can be found, and also the velocity of mean square cf its 
molecules, from the equations given in my letters of April 27th 
and May 4th last. 

Before proceeding to find the above-named properties of argon, 
it may be as well to recapitulate the reasons given in those letters 
for modifying or rejecting the equations usually employed. The 
reasons given were two in number. 

(1) That the equation giving the supposed relations holding 
between pressure, density, and mean square velocity could only 
possibly apply to ideal gases, as it does not take into consideration 
any motions of vibration or rotation that may be, or rather must 
be, possessed by molecules of natural gases. Even a perfectly 
smooth sphere having a rotary motion must when impinging 
against a plane, if it suffers any deformation of shape from that 
act, press with greater force than if it impinged with the same 
velocity without rotating, because on rebound part at least of its 
rotary energy will app3ar as energy of translation. Itis obvious 
also that a vibrating sphere must exercise greater pressure during 
impact than a non-vibrating sphere, all other conditions being 
identical. 

(2) That as it is contrary to definition to suppose that the 
application of a force in reversing the momentum of a body 
doubles that force, and as this erroneous suprosition has been 
made in the equation P= ipv?j; that equation should be 
written, 

P=j§p (1) 


in a a oe eo a ee 

The above equation, giving the relation between the pressure 
and mean square velocity of a gas at a given density, may be 
obtained from the equation 

sp=™" Nut, Y 0 cee 

tl? > ie 

Where p is the pressure on a plane /? due to the impact of an 
elastic sphere of mass m impinging directly against it with 
velocity « ; 1° is the volume of a cube box containing the ideal gas ; 
tis the time of compression = time of restitution of the impinging 
sphere ; that is, ¢ = half time of impact. N is the number of equal 
elastic spheres contained in the cube box, and ait 


(2) 


is the number 


cf spheres pressing against any side of the box at any instant. 
The proof of this last expression was given in my letter of 27th 
July last. 

In testing the truth of an equation of this.nature, it is usual to 
apply it to certain simple cases, and to see whether the result is in 
accordance with known facts, This was done in my letter of 
May 4th last, and it was shown that the ratio of specific heats of 
certain so-called permanent gases calculated by a method derived 
from equation (1) corresponded almost exactly with the ratio found 
experimentally. For example, the values of y for bydrogen and 
oxygen were found to be 1°41l5 and 1°399 respectively, the ex- 
perimental values being 1°412 and 1-402, 

Equation (1) when corrected to include vibratory or rotary 
motions, was shown to become—Letter, April 27th, 1894— 

P= F p vi (3) 
in which equation P is the pressure on unit surface; p is the 
density: ¢; is the velocity an elastic sphere of an ideal gas must 
have to give the same pressure as would be given by a molecule of 
the corresponding natural gas with velocity +n. The suffixes i and 
n indicate respectively that an ideal or natural gas is referred to, 
and they are used in this sense throughout this letter. 

The first step required after obtaining equation (3) is to find the 
value of 8, the ratio of the total energy in a gas to the energy of 
translation, in termsof v; and v,. To do this we may either sup- 
pose the densities of the natural and its corresponding ideal gas to 
be identical, in which case the pressures and energies will differ ; 
or we may imagine their pressures and energies the same, when 
their densities will differ. The result will be found to be the same 
in either case. 

Let us assume that the pressures and energies are alike in any 
ar 5 gas and in its corresponding ideal, then we have from (1) 
and (3)— 


Wists > s+ es ee 


ev; — t Pu Vi tn + . . (4) 
Hence i =tnPn/Pi + + © » . (5) 
Also, since the energies in equal volumes are equal; if E = energy 
in unit volume cf either gas we have 


E=4piv% =4Bpntn. . + « 
and combining (5) and (6) 


P=}pi 
at 


(6) 
=Pn gi + (7) 
Substituting the above value of p» ‘p; in (5) 

w= MB 2.6 2,10 o's 
We might have obtained the same result by assuming that the 
densities of the natural gas and its corresponding ideal were equal 
to one another, when their pressures and energies would d'ffer. 
Thus 


we get 
(8) 


Pi t pct aid Pa=h pvi en 
Hence P; /Pa=e Eis (9) 
But since the pressures ars proportiona! to the energies producing 
them, we have— 
E; /En= P; (10) 


Again, E, = 4p -*; and E,=4 8 -*,; and substituting these 
values in (10) we get as before, 
v%i = tm B. 
The above equation may be written in the form— 
Rey 2 ee (11) 
Now the total energy in unit mass of a so-called permanent gas 
is given by the expression K, T, where K, is the specific heat at 


tn . 


P —_ . 
n=ti On «© © © © 


constant volume, and T is the absolute temperature. Hence 
K,T=438?, (12) 
Whence taV/ B= NK? se (13) 


Employing, for example, the above equation to find the value of 
va ¥ B for hydrogen at the temperature of melting ice = 493-2 deg. 
absolute temperature, K, being 1864 and the value of gravity 
being 32°2, we get 7, 8 = 7694, The value of v; for ideal bydro- 
gen obtained from equation (1) under the same conditions of tem- 
perature and gravity in feet per second is 8551. Hence, from (11) 
we get ./ 8B = 8551/7694 = 1°111, and therefore 8 = 1°234. The 
values of 8 for oxygen, nitrogen, and dry air found in the same 
way are respectively 1°197, 1°227, and 1°222, If we had employed 
the equation P = 4 p x; to get the velocities of the ideal gases, 
then the values of 8 for all the above gases would have been less 
than unity, which is, of course, impossible; and this fact seems 
to me to show very clearly that that equation must be incorrect. 

In my letter of May 4th the following equation connecting B 
with y was found, viz :— 

B=3 (y “ 1). 

This equation differs from Maxwell’s, though obtained somewhat 
in the same way—Maxwell’s “‘ Heat,” p>ges 327 to 329—simply 
because for the same energy the velocities cf the natural gas and 
its corresponding ideal gas must differ, and this fact was not 
taken into consideration by Maxwell. In obtaining the above 
equation it was first wa © _— 
Oa Tes iv) 4) 

Kn v (l 4) 
where Ki, and Kin are respectively the specific heats at constant 
pressure and constant volume of ideal gas, and Kn» the specific 





is given by its discoverer as 19°9 times that of hydrogen, Also 7, 





heat at constant volume of the corresponding natural gas. The 


suffixes i and ~ were inadvertently omitted in the letter referred to, 

If we suppose the densities of natural gas and its corresponding 
ideal to be equal, then it is obvious that the constant P V/T = ; 
must be the same in both gases. Now assume that K;, = / K,,,; 
where / is some unknown factor ; then 


Kip = Kin to =h Knew te. « 6 © (15) 
Sabstituting in (14) we get 
B = 8¢/Kno bate ka (16) 
Bat c= Knp = Kno 
Hence BawS(y~- 1) « o.0 es @ « (1%) 


1t must be remembered that this equation is only applicable to 
so-called permanent gases. We may, however, apply (16) and (17) 
to obtain the value of 8 and K» for argon, as this gas is of the 
above nature. 

We have by substituting the value cf y = 5/3in (17); B=». 
Again, from the known density of argon, viz , 19°9 times that of 
hydrogen, the volume of one pound of the gas at standard pres. 
sure and temperature must be 9 cubic feet very nearly, Hence, 


a = c = 38°62, Substituting these values of 8 and c in (16) wa 
get 
K, = 57°93, 
and K, = K» + ¢ = 96°55. 
The velocity of mean square of ideal argon calculated from 
equation (1) is 1940°5ft. per second, and the velocity of the 
natural gas from (8), being half this amount, is 970ft. per second, 


With Maxwell’s equation for 8, viz., 8 = y we should get 


B=1, That is, as pointed out by Lord Rayleigh, the gas must be 
monatomic. Chemically speaking a monatomic gas is conceivable, 
as it simply means that each molecule of such a gas contains only 
half the number of atoms contained by a molecule of bydrogen ; 
and as far as we can tell a semi-molecule of hydrogen may be made 
up of a large number cf physical atoms. But for a gas to be 
monatomic in the physical sense means that it is composed of a 
single, absolutely indivisible, hard particle of matter, which from 
its very nature cannot be elastic. 

The equation 8 = 1 might also indicate that a molecule on 
rebound after impact had neither vibratory or rotary motion 
under all possible conditions of impact; or that if it had any 
rotary energy it was constant under all conditions, and there- 
fore could not be detected, and would not appear in the equations. 
But this also, on the fave of it, seems utterly inconceivable. The 
ideal St. Venant’s bars cannot be considered as a case in point, 
as the conditions under which they rebound without vibration 
after impact are strictly limited. Hence the discovery of a natural 
gas which has an experimental value of y, making 8 = 1 by 
Maxwell's equation, ought to be sufficient to inspire grave doubts 
as to the truth of that equation, if not to disprove it. 


C. E. Basevi. 
8, Norfo’k-:quire, London, W., 
Aori 1st, 
= ee 
FOG SIGNALLING, 


Sir, —In your last week’s paper there is a letter on ‘‘ Automatic 
Railway Signalling,” signed ‘Signal Engineer,” in which reference 
is made to a letter of mine in Engineering of the 8th ult, 

[ would like to point out that that letter was written to protect 
the driver, Ad , of the leading engine in the Northallerton 
accident, as the Government inquiry put the blame on to him. 
In it I pointed out that the fault probably lay in the system of 
fog signalling, and I suggested that instead of putting a fog 
signal on the rail to indicate danger, that it should be put on to 
indicate all right, and that there should be no fog signal at all for 
danger ; the driver to assume every signal to be at danger, unless 
he is told by a detonator that it is at all right. 

As I showed, there is often an uncertainty, in sudden fogs and 
before the fog-men can be got out, about getting the fog signal 
put on the rail, as was the case at Northallerton, and I thought 
that to meet this it would be better if the drivers, when they 
cannot see the ordinary signals, should always assume danger, and 
not proceed unless they had a definite signal that all was right. 

Now ‘Signal Engineer” takes exception to my suggestions. 
He says the fallacy of such an arrangement, removing as it does 
the only means a driver has of knowing in very foggy weather 
whether a signal is at danger, is very apparent. I do not quite 
see the force of this, because I say the driver has to assume every 
signal to be at danger, unless he is told by a detonator that all is 
right. 

Reference is also made to various automatic fog signalling 
arrangements ; but | quite agree that the present system of fog 
men works very well, and I think, on the whole, is good enough 
if the system of signalling was altered— that is, if they gave a 
positive signal when all was right. 

I look at this fog signalling from the point of view that there 
must be a positive signal for ‘‘ All right ;’ and ‘‘ Signal Engineer” 
evidently is of the same mind, for he suggests one fog signal for 
danger and two for all right, which I agree witb, as what | 
chiefly aim at is a definite signal when the line is clear. 

What I suggested practically amounts to the same thing, Oaly 
I thought it was not necessary to put a fog detonator on the line 
when the signal was at danger, as that meant putting two or more 
on when all was clear, and as all is generally clear for all express 
trains, | wanted to avoid this constant fusilade all down the line. 
At the same time, safety must be looked at first, and we can 
only arrive at this by giving the driver a definite signal when all 
is clear, 

As this is a very important question for the safety of the travel- 
ling public, I take the liberty of writing this long explanation, and 
hope I am not taking up too much of your valuable space, 

April 16th, L, 





F. G, 





WATER-TUBE BOILERS IN THE NAVY, 


S1r,—Much confusion seems to exist concerning H.M.S, Shar; - 
shooter, which has been fitted with Belleville boilers for experi- 
mental purposes. Unfortunately the nr sang belongs to a 
class of vessel which has been a complete failure. She isa torpedo 
gunboat of 735 tons displacement. She was to indicate 4500-H.?. 
with forced draught, and was to have a speed of 21 knots, She 
was built at Devonport and engined by Messrs, Bellis, She was 
launched in 1888, The greatest power ever got out of her was 
3500. She and her engines are so lightly built that any attempt 
to get more power endangered her hull, and caused the breakdown 
of the engines. Her locomotive boilers were removed and replaced 
with Belleville boilers. These readily supply with assisted, not 
forced, draught steam for 3500-H.P., but even this is more than 
the engines can take. In fact, it has been a bad thing for tho 
Belleville boilers that they should have been put into so worthless a 
craft. As to the names of the men responsible for the failure of 
the Sharpshooter and her class, that is an old story which need 
not be brought up here. It is enough to say that it is quite well 
known that the boilers now in the Sharpshooter are powerful 
enough “to pull the bottom out cf her” if they were even mode- 
rately pressed. 

Cowes, April 17th. N. E. 





GAS ENGINES v, STEAM ENGINES, 


Sir,—I should have replied to M. Ed. Delamare-Deboutteville’s 
letter, which appeared in your valuable paper, ere this, but for my 
absence. I do not e with his calculations, the power being 
variable, and certainly the gas engine at Pantin operates the 


electric ae at night, and consequently to say that ‘‘en marche 
industrielle” the gas engine consumes only so much is a mistake. 








We are then in a similar position with the steam engine I men- 
tioned, for the same gives out less power than during the trial— 
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i ing which the buyer has given as much load as he could— 
be 9 ae consumes less in daily work, On Sundays 
it does not consume anything. 

As I am going to Paris next month, I shall thank M. Delamare- 
Daboutteville very much to secure me the authorisation to go and 
see the Pantin gas motor. H. BoLuinckx, 

Brussels, April 13th. 





sin,—After perusal of the replies of my opponents I find myself 
very poorly informed, In an article which geen in La Revue 
Industrielle, Mons. Ed, Delamare-Daboutteville puts the price of 
coal for gas engines down at 20f. per ton, delivered at Brussels. 
Under these conditions, taking the consumption of producer gas 
engine at 468 grammes of coal per effective horse-power, we arrive 
at a consumption of 20°216f. for 300 days of 24 hours, without 
taking into account the maintenance of the gas producer, whilst 
we have taken the maintenance of the boiler into account. On 
the other hand, M. Del e-Deboutteville, in a letter addressed 
to your valuable paper, tells you that in current industrial running 
the gas motor does not consume more than 100 kilos, of coal per 
hour. Bat for how many horse-power is this consumption / 

lalso observe in the advertisements of your paper, Meesrs, Tangye’s 

uarantee of a consumption of 1lb. per indicated horse - power. 

Yow in the number of Genie Civil, January 12th, 1895, it is stated 
that the Pantin engine made 280 indicated horse-power, and 220 
effective horse-power only. I can, therefore, not admit that 
M. Delamare-Deboutteville gets at 468 grammes of coal per effec- 
tive horse-power, when a firm like Tangye’s wants 1 1b. per indi- 
cated horse-power. 

Therefore it would be very interesting to know:—(1) The indi- 
cated horse-power required for a given number of required effec- 
tive horse-power, that is to say, the mechanical efficiency. This 
difference Come the two will constitute, just as for the steam 
engine, a daily expense invariable and all day long. (2) The cost 
per horse-power, which would be multiplied by the effective horse- 

wer, that is to say, the horse-power available for external work. 
'berefore, I must insist upon the necessity of having an estimate 
from a good firm of gas engine builders published, and this esti- 
mate for 300-horse power gas engine with gas producers, and at 
the same time say what guarantee = will give. 

I herewith give the price of a -horse power steam engine 
installation, Estimate of outlay for 330-horse power steam 
engine :— 

Engine, compound condensing ; high-pressure cylinder, Francs. 
580 mm., low-pressure cylinder, 900 mm.; stroke, 








1 m. 200 mm., at 66 revolutions per minute.. 45,000 
Wa ka oe 40-00 40 ve 2,500 
Piping Par et ae ee ee ee eee 1,200 
Two boilers of 70 lb. per square inch, Galloway .. 14,000 
Foundations of boilers... .. .. .. «ss «oe 2,400 
Engine-room buildings : 

82 square metres at 30f. 2,460 
Boiler-room buildings : 

100 square metres at 20f. 2,000 

CEE a0 ae 58 66 coe. Op. 06, 06 0% 2,000 

Carriage, packing, erecting, and sundries .. 3,000 

Total .. le ae 75,560 


This estimate will serve as comparison. I believe Mr. Downson 
is mistaken when he thinks he can make use of coal of 13°90f. for 
producer gas engines, M. Delamare - Deboutteville’s estimate of 
coal being at 20f. per ton. ARTHUR BOLLINCKX 

Bruxelles, April 16th. 

BELLEVILLE BOILERS IN THE UNITED STATES. 

Six,—As inspector of construction of the s.s, North Land, | must 
ask leave to take exception to the statement in an editorial note 
appended to the letter of Mr. Coryell in your issue of 22nd ult., 
where you say, in speaking of the North-West, that ‘‘ work on a 
duplicate vessel has been suspended pending further trials of the 
North-West.” So far from this being the case, the work is being 
pushed as rapidly az possible, and the vessel is expected to make 
a trial trip by the end of May, and is billed to start her regular 
service on 21st June, Itis true that work was suspended during 
the summer months of 1894, but not quite for the reasons you 


give. RosBertT LOGAN, 
Cleveland, Ohio, April 8th. 
(Our statement is substantially one made in a United States 


a i publication, as set forth in our issue of the 22nd ult. 





AN ERRONEOUS REPORT. 


Sin,—A report has been put in some of the daily newspapers 
that an Armstrong 40-ton gun burst at Shanghai. On seeing this 
report we telegraphed for details, and received the following 
reply :—‘* Magazine explosion was due to carelessness (in) sponging 
l2Zin. R.M.L, (rifle muzzle-loading) gun. Cartridge ignited (in) 
loading position. No injary has occurred (to) gun. Slight injary 
has occurred (to) mounting.” 

(For Sir W. G. ARMSTRONG AND Co,, LiMiTED.) 
Epwarp W, Lioyp. 
Elswick Works, Newcastle-on-Tyne, 
April 15th. 








THE Loypon Association OF FoREMEN ENGINEERS AND 
DravGHTsMEN.—The usual monthly meeting of this Association 
was held inthe K room of Cannon-street Hotel on Saturday, the 
6th inst., at 7 p.m., when the president, Mr. R. J. Cook, and the 
vice-president, Mr. Wm. Royal, occupied the chairs, and there 
was a good attendance of members, After the usual general busi- 
ness a paper was read by Mr. A. K. Douglass on ‘‘ Boiler Mate- 
rials and their Results in Construction and Working,” which was 
illustrated by diagrams and samples of plates and tubes. Mr. 
Douglass said a large experience with marine, stationary, and 
locomotive boilers had convinced him that the best material is mild 
steel of first-rate quality having a tensile strength of 25 to 30 tons 
per square inch and extension of not less than 23 per cent. in 
10in, All plates ought to be capable of standing the following 
tests, viz.:—A piece Gin. long to be bent over until the ends come 
together and the sides in flat contact, without any signs of frac- 
turing being visible at the heel of the bend. A 3in. piece to have 
agin, hole punched in and opened cold to l4in. diameter, with 
taper drifts, without the edges fraying or showing signs of frac- 
ture. He described in detail the process of making locomotive 
boilers, in which all the rivet holes in the barrel and outer fire-box 
plates are marked off from standard templates and punched 
while the plates are flat. This system greatly facilitates 
repairs, as any plate can be replaced at any future time 
by another exactly similar, and no plates or fire-boxes have to 
be put into position and marked off from the old plates, and as all 
plates are carefully annealed after punching, they have not found 
any deterioration in strength. Mr. Douglass stated he considered 
copper the best material for fire-boxes and stays, but did not think 
the quality of copper plates obtainable now to be as good for 
resisting high temperatures as those in use twenty years ago, and 
that a metal is required possessing the same ductility, but with a 
— —s — He had lately used large numbers of steel 
tubes and ound them very satisfactory, giving better results 
than the ordi metal tubes ; and when the boilers are regularly 
washed out and kept clean they last longer than the copper fire- 
boxes. A discussion took place in which several members took 
part, and a vote of thanks was awarded to Mr. Douglass for his 
interesting paper. Mr. Douglass, in thanking the members, said 
boilers generally were made too rigid, as designers seemed to aim 
at map a structure which would not give, forgetting that a 
boiler was in constant motion like a creature breathing, expanding, 
and contracting with variations of temperature, and that althoug 
stays must be put in they should be more elastic, 


REMARKS ON STEAM PIPES.* 
By Mr. J. T. Micton, Member of Council. 
(Concluded from page 306.) 

While treating on annealing it is interesting to compare the 
difference in the methods adopted in tube works and in ordinary 
coppersmiths’ shops. In the former the tubes are annealed after 
every draw. ‘T'hey are raised to a temperature of from 800 deg. to 
900 deg. C., say from 1500 deg. to 1650 deg. F., and are kept at 
that temperature for some little time, after which they are 
quenched in water. The tubes are uniformly heated over their 
whole length, care being taken that the flame is clear and contains 
an excess of oxygen. In the coppersmith’s shop, both sheets and 
pipes are heated over open coke fires; the flame may possibly be 
reducing, that is, may have a deficiency of oxygen, if the fire isa 
thick one. The sheet or pipe is moved about over the fire, spot 
after spot being heated, generally to a dull red, and after the whole 
surface has been thus treated the copper is either quenched or 
allowed to cool and is considered to be annealed. It thus depends 
upon the workman’s care and judgment to ensure that every part 
has been heated, and there is considerable probability that some 
small part may escape full heating. Further, the heating cannot 
be uniform, nor can any part in general be retained at the red 
heat for any considerable time, nor is the temperature at any part 
raised to the same degree as is usualin tube works, The influence 
of time upon annealing has, so far as I know, not been much ex- 
perimented upon, neither has that of the various impurities, but 
I am informed by Dr. Watson that annealing may be efficiently 
carried out at lower temperatures than 800 deg. C., but that it 
requires longer time at the lower temperatures than at the higher. 

To show the influence of temperature upon annealing, the fol- 
lowing experiments are deserving of notice. A sample of copper 
was found to be abnormal in its behaviour, being brittle instead cf 


ductile, Its composition was as follows :— 
Copper ae ee eee ae 99°693 
WE) Ae) ies, ka wes 08) ee U6e 06: om ae *260 
EU ce cc ct ce 0c te Ge se cs os 60 *027 
Arsenic fe cc tw Sehiee ce ac cc ce Seae 
| ee ee ae ee ee ee ee 020 
100°600 


Six test pieces were cut off it, one was tested unannealed, and 
five were annealed at different temperatures. The following were 
the results :— 


Temperature at which Extension 


annealipg was Tensile strength, percent. Fracture. 
performed. tons per sq. in. in 4 in. 
Unanvealed .. .. o Mae “Sa 0-0 .. Granular. 
Faintly visible red, 
about 525 deg. C. oe ee 63 .. rT) 

Dull red, about 

700 deg. C. .. BETS: cc ce FF ov ” 
Cherry red, about 

850 deg. C - We .e ce TF. cc ” 
Bright red, about 

900 deg. C. ee Lee Silky. 


Approaching yellow, 
1000 deg. .. .. .. 15°64 .. .. 25°0 «. = 

I am not able to say what caused the abnormal brittleness in 
this case, but after annealing at the high temperature the material 
regained a fair amount of ductility ; and, after subsequent drawirg 
or cold rolling, behaved in a perfectly normal manner. An- 
nealing, however, at red heats left the material brittle. In this 
case very little time was allowed for annealing, the test pieces 
having been heated in an open fire and then quenched, the in- 
fluence of time on annealing not having been so fully appreciated 
as it should have been. 

The following figures, taken from page 310, vol. ii., 1894, of the 
‘* Transactions ” of the Iron and Steel Institute, giving the tempera- 
tures corresponding with different visible appearances cf heated 
metals, are of interest :— 


Deg. Cent. Deg. Fahr. 
Incipient redness ee ee oe 525 = 977 
Dullred .. a ae te aid 700 = 1,292 
Cherry red .. a - * ‘ka 850 = 1 562 
Bright red .. as aa a on 950 1,742 
Yellow ie aa aie “e « Lee = 2,012 
Incipient white oe oe 1,300 - 2 372 
Bright white .. ..  « 1500 = 2,782 


That copper for large steam pipes is now being looked upon with 
some distrust is evidenced by the Admiralty having such pipes 
bound round with wire, whilst in mercantile practice some firms 
put iron bands round the pipes every few inches, and in some cases 
the pipes are lapped with fine steel wire ropes. 

Turning our attention to other materials suitable for steam pipes, 
we find, practically, only three, viz., cast iron, wrought iron, and 
mild steel. Cast iron has the advantage that it can be made in 
any shape, straight or bent, and that tees or junctions can be made 
of it. On the other hand, if the pipes are of the same strength as 
wrought iron or steel, they are much heavier. Wrought iron and 
steel may both be made with a lap-welded joint, but, whereas 
welds in iron are apparently looked upon as trustworthy after a 
severe hydraulic test, those in steel do not appear to have the same 
confidence reposed in them, as they generally have a riveted butt 
strap fitted over them. Apparently, therefore, iron pipes are 
preferable to steel, unless the lattersare made seamless. With 
ripes of either iron or steel, manufacturing conditions appear to 
require them to be of such a thickness that either has a very large 
margin of strength compared with the pressures now being used, 
or even with those higher pressures to which marine engineering 
appears to be tending, so that there is no advantage in this respect 
in using steel rather than iron. 

The question of flanges for iron pipes is important. Most of 
those hitherto used have had forged iron flanges screwed on, 
riveted over on the face of the flange, but flanges are now being 
electrically welded to the pipes in some cases, and welded by 
machine hammers in others, these plans apparently giving sound 
results without the chance of leakage, which screwed flanges might 
develope. 

Regarding provision for expansion of pipes, whether of copper, 
iron, or steel, a point sometimes lost sight of is that it is not 
sufficient to provide a faucet joint in a straight length of pipe, but 
provision must also be made to anchor the ends of tke length of 
pipe for the expansion of which provision has to be made, and so 
compel the movement of expansion to take place in the part pro- 
vided for it, otherwise the end pressure on the pipes, amounting to 
several tons in all but the smallest pipes, will cause the joint to 
slide in the wrong direction. This has occasionally been overlooked 
in pipe designs. It is always difficult to provide for the expansion 
of large bends without producing excessive strains, so that, as far 
as possible, pipes should be made straight, 

e only other point to which reference will be drawn is that of 
providing means of draining steam pipes. More than one fatal 
accident has been thought to be due to the presence of water in 
the pipes. In cases where it is the practice to always raise steam 
in all the boilers simultaneously, the stop valves on the boilers, if 
=_— before steam is raised, may be the best ible drains for 
the pipes ; but where there is more than one boiler in a vessel, it 
may often happen that, even if all the boilers are invariably used 
for steaming purposes, one only may be used in port for auxiliary 
purposes, and in this case leakage from its main stop valve will 
find the steam pipes leading to the other boilers receptacles for the 
condensed steam, which, if not drained, may be dangerous when 
opening the stop valves when raising steam in the other boilers, 
It is noteworthy that more than one of the serious accidents with 
pipes has occurred at the moment when stop valves were being 
opened. Too much attention cannot be paid to the provision for 
draining steam pipes, and it is considered that it is preferable that 





* Read at the Thirty-sixth Session of the Institution of Naval Architects, 





April 14th, 1895. 


these should be automatic, or such as not to require personal 
attention, 


AppENDIxX.—Li.t of Cases in which Inquiries hace been held by the 
Board of Trade us to the cause of Casualties to Steam Pipes of 
British Vessels since the Case of the S.S. Elbe in 1887 :— 








j ~ by 
Name of vessel. | 2a Casualty, cause, &c. 
aa 
| oO 
Erin 1888 Wrought iron pipe connecting top of water gauge 
to boiler corroded and burst. This pipe was 
appare.tly twenty years old. 
Bryn Glas ..| 1888 Intermediate stop valve cover broke, attributed to 


the wheel for opening the valve being turned 
the wrong way. 

&prirgbvk -.|18€0 Main steam pipe of copper—6in. diameter, ;',in. 
thick—broke away from flange next the builer 
stop valve, due to faulty construction and to 
imperfect repairs. 

.-| 1890 Main steam pipe of copper burst at the lap in a 
bent portion near the boiler stop valve, probably 
due to defective workmanship in the original 
brazing. 

5}in. copper steam pipe burst at the brazed joint 
of the bend near throttle valve. ‘The brazing 
was thought to be defective, and the accident 
was attributed to the presence of water in the 


Jumna .. 


Number Three..| 1891 


pipe. 
Steam pipe broke at the flange joining throttle 


Greencastle ..| 1591 
valve. An expansion joint was fitted, but it 
was not so arranged as to take the strain off 
| the flange. 
Rehilla .. ..|1891 Copper pipe, l4in. diameter, failed at the seam, 


which was riveted and br: Accident was 
attributed to an accumuiation of water in the 


pipe. 

City of Lize ln | 1891 Copper pipe, 6}in. diameter, cracked through the 
solid copper at the edge of brazed seam. Acci- 
dent was attributed to presence of water in the 
pipe, and to the existence of old flaws in the 
copper. 

Shannon .. 1892 Brarch steam pipe of copper, Sin. diameter. 
Accident was attributed to the impact of water 
in the pipe, set in motion by the admission of 
steam from an auxiliary boiler. 

Vulcan .. .-, 1892, Main steam pipe, 6in. diameter, failed at brazed 

| seam, after being in use five years. Probably 
due to the development of a latent defect, and 
possibly through want of sufficient provision 
for expansion, &c. 








Grimsby .. 1892 Main steam pipe, 9}}in. diameter, burst at a part 


adjacent to the brazed seam. Casualty was 
attributed to water in the pipe being set in 
motion when the stop valve was opened. 


Astrion .. ..| 1892 Copper T-piece exploded at the junction of two 


6in. pipes with one of 9in. Failure was attri- 
buted to the movement of the boilers and to 
the expansion joint having become set fast. 


| Villa .. ..| 1892 Stop valve box (east iron) burst. Accident was 


attributed to the accumulation of water in the 
steam pipe, the draining arrangements having . 
been allowed to get out of order. 


Othello .. ..| 1893 Small steam pipe, 1jin. diameter, burst by tearing 
away from the flange. Attributed to vibration 
of engines. 

Astrakhan ..| 1893 Winch steam pipe broke, due to water in the pipe 


being set in motion when steam was turned on, 





LEGAL INTELLIGENCE, 


COURT OF APPEAL, 


(Before Lonp HatsBury, LorRD JUsTICE LINDLEY, and LorD 
Justice A. L. Samir.) 
THE CASSEL GOLD EXTRACTING COMPANY (LIMITED) V, THE CYANIDE - 
GOLD RECOVERY SYNDICATE (LIMITED) AND OTHERS, 

THIS was an appeal against a decision of Mr, Justice Romer’s, 
which is reported in the Times of November 9th, last, and in the 
Patent Reports, Vol. 11, page 638. The plaintiffs are the registered 
owners of letters patent—No. 14,174, of 1887—granted to John 
Stewart M’Arthur and William Forrest for ‘‘improvements in 
obtaining gold and silver from ores and other compounds.” The 
action was brought to restrain the defendant syndicate and two 
other defendants — Carl Maria Pielsticker and Thomas Gilbert 
Bowick—from infringing the patent, as the plaintiffs alleged that 
they had been doing. Mr. Justice Romer dismiseed the action on 
the ground that at the date of the patent having regard to what 
was then published and known, there was no real invention in 
the so-called discovery. By their complete specification the 
patentees claimed—‘‘(1) The process of obtaining gold and silver 
from ores and other compounds, consisting in dissolving them out 
by treating the powdered ore or compound with a solution con- 
taining cyanogen, or a cyanide or cyanogen-yielding snbstance, 
substantially as hereinbefore described. (2) The process of obtain- 
ing gold and silver from ores and other compounds, consisting in 
dissolving them out by treating the powdered ore or compound 
with a dilute solution containing a quantity of cyanogen or a 
cyanide or cyanogen-yielding substance, the cyanogen of which is 
proportioned to the gold or silver or gold and silver, substantially 
as hereinbefore described.” The nature of the invention was 
thus described by the learned Judge: — ‘‘The invention 
claimed in the patent is a very simple one, and the claim 
very comprehensive. It is for the application of a solution 
containing cyanogen, so as to dissolve the gold and silver 
in powdered ores. The gold is then to be recovered from the 
solution by any of the well-known ways. The kind of solution to 
be used as the solvent is described by the specification very 
broadly. It is to be any solution containing cyanogen or any 
cyanide soluble in water—such as cyanide of potassium—or any 
substance or compound containing or yielding cyanogen. No 
special apparatus or machinery or device or scheme of any kind is 
required. The solution is simply to be poured on the ore. You 
may stir the ore about in the solution if expedition is required ; 
or, if you choose, you may let the solution rest so as gradually to 
solve the gold in the ore. In fact, the patent really is for an 
alleged discovery that a solution containing cyanogen can be used 
to dissolve out the fine gold in powdered ore.” The plaintiffs 
a led. 

F ir R. E, Webster, Q.C., Mr. Moulton, Q.C., Mr. Bousfield, Q C., 
and Mr. A. J. Walter were for the appellants ; Sir Edward Clarke, 
Q.C., Mr. Neville, Q.C., and Mr. Goodeve were for the defendant 
company; Mr. Goodeve and Mr. Wright-Taylor were for the 
defendant Pielsticker ; the defendant Bowick appeared in person. 

It was stated by SrR RICHARD WEBSTER, in the course of his 
speech, that, by the use of the plaintiffs’ method, gold to the 
amount of £2,000,000 has been already extracted which could not 
have been extracted by the former methods of extraction, and 
which would have been entirely wasted. 

At the conclusion of the arguments on February 22nd last, their 
Lordships reserved judgment, which was delivered on the 9th inst. , 
affirming the decision of Mr. Justice Romer, and dismissing the 
appeal with costs, 

Lorp Justice A. L, Smita read the following written judgment 
of the Court:—Messrs. M’Arthur and Forrest’s patent for the 
infringement of which this action is brought, bears date July 16th, 
1888, the provisional specification having been filed on October 19th, 
1887, and it is for improvements in extracting gold and silver from 
their ores by means of what, for the present, we will take to be 
the application to the ore cf a small quantity of cyanogen-yielding 
substances in solution. We shall hereafter for brevity call these 
substances cyanide of potassium. The defendants denied the 
infringement and also asserted that the plaintiffs’ patent was 
invalid—firet, by reason that the discovery as claimed contained 
neither novelty nor invention ; and, secondly, by reason of prior 
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anticipation. A further point was raised, which is that if the 
specification is to be read as the plaintiffs read it, the defend- 
ants contend that there is such disconformity between the 
complete and provisional specification as to be fatal to the plain- 
tiffs’ claim. The defendants do not deny the utility of the plain- 
tiffs’ invention, but they dispute the great commercial importance 
claimed for it by Sir R. Webster for the plaintiffs. As regards 
the infringement, the defendants during the first five days of the 
trial or insisted that their patent, which was said to be 
an infringement of the plaintiffs’ patent, was for the extracting 
of gold from its ore by means of the conjoint operation of elec- 
tricity and cyanide of potassium, and was therefore no infringe- 
ment of the plaintiffs’ patent, the electrivity which they used 
being a material part of their invention. When, however, their 
witness Mr, Herbert was being cross-examined, and they were 
challenged to refer to independent experiment and trial whether 
their electricity as used was not in‘reality a myth, they refused to do 
so, and admitted that they were infringers of the plaintiffs’ patent, 
and thus this point became disposed of. In considering the ques- 
tion of want of novelty and invention it is necessary to state what we 
find to have been established in this case. It was proved that for 
many years prior to the patent in question it was common know- 
ledge that cyanide of potassium would act asa solvent of gold in 
a finely divided or precipitate condition in the same way as many 
other solvents would act, of which perhaps the strongest is aqua 
regia. There is no dispute as to this, and it is common ground. 
It was also, in our judgment, proved that prior to the plaintiffs’ 
patent it was not known that cyanide of potassium would act as a 
solvent to extract gold from its ore. We leave out silver, for it 
has nothing to do with this case, The way in which gold had 
theretofore been extracted from the ore in which it was contained 
had been by subjecting the ore which had been crushed and which 
contained the gold to a process which is called the amalgamation 
process, and then by again subjecting that ore to a second process, 
called the chlorination process, further gold was obtained. These 
two processes, however, left a residuum of gold in what are termed 
the tailings, and this residuum could not by any known process at 
the date of the plaintiffs’ patent be commercially obtained, and 
it went to waste with the® tailings and “was lost. That a large 
amount of aie which otherwise would have gone to waste has been 
recovered by means of the plaintiffs’ patent in conjunction with 
another patent which they took out prior to the filing of their 
complete specification herein, when applied, at any rate, to the 
tailings of South African ore, has been clearly established, and 
indeed there is no evidence to the contrary. The object which the 
plaintiffs had in view and which they attained by their two patents 
was by the first to extract the gold from the crushed ore by getting 
the gold into a state of solution by means of the application of a 
solution of cyanide of potassium, and then hy their second, which 
was for an improvement in precipitation of gold by zinc, which was 
then well known, to extract the gold theretofore brought into 
solution out of it, Itis weil known that ore which contains gold 
also contains baser metals, such for instance, as copper, iron, 
lead, and other metal, and the problem which had to 
be solved was how to extract gold out of the crushed 
ore and get it into a state of solution without at the same 
time getting into that solution the other baser metals, 
or, in other words, how to extract gold from its ore and get it into 
a state of solution commercially free of the baser metals. That 
the plaintiffs solved this problem appears to us upon the undisputed 
facts of this case established, for it is proved that by their 
application of a very dilute solution containing an extremely small 
quantity of cyanide of potassium to the tailings of South African 
ore, they have profitably extracted gold therefrom in a commerci- 
ally “ops state, even though the ere contains only such extremely 
smal] quantities as two to three pennyweights of gold in a ton 
weight of ore. Professor Austen, of the Mint, stated that in the 
year 1893, some 500,000 ounces of gold were produced by the 
cyanide process, and came to this country, a large proportion of 
which, but for the plaintiffs’ process, would have been wasted and 
unproduced, and this represents a very large sum in pounds 
sterling. Evidence was unhesitatingly given by, amongst others, 
Professor Dewar, Professor Austen, and Professor Crookes that a 
dilute solution of cyanide of potassium has been found to have the 
properties which the plaintiffs claimed for it—that is, of having 
‘*a selective action so as to dissolve the gold in preference to the 
baser metals, and that this was not known before.” The evidence 
upon the other side as to this was feeble inthe extreme. The selec- 
tive action claimed by the plaintiffs for the application of a very 
dilute solution, containing an extremely small quantity of cyanide of 

otassium to ore containing gold has, in our;judgment, been proved. 

ut it issaid, even if so, yet there was no novelty in what the plain- 
tiffs have claimed, by reason of the information which had been set 
forth in prior publications, To establish that this was so, a series of 
published documents was put in evidence by the defendants, com- 
mencing with a specification of Elkington in 1840, and ending with 
the specification of James Hanny in 1887. They were in all 
twenty-four in number, and amongst them were contained five 
specifications, viz., Elkington in 1840, Rae in 1867, Sanders in 1881, 
Simpson in 1885, and Hanny in July, 1887. It is not suggested 
that under any one of these specifications gold has, in fact, been 
commercially extracted from its ore. Put it is said that these 
specifications—apart from the question of anticipation which we 
will deal with hereafter—together with the other documents put 
in by the defendants, show such a state of general chemical know- 
ledge of the fact that cyanide of potassium would dissolve and thus 
extract gold from its ore as it is found in nature that no novelty 
exists in the plaintiffs’ invention. We do not propose to go 
through this list of publications, for it is sufficient to take 
those which the defendants’ witnesses point to as being the 
best for elucidating that for which they were put in, viz., Fara- 
day’s paper in 1857, Rae’s specification in 1860, Dixon’s paper 
in 1878, and Simpson’s specification in 1885. As regards 
Faraday’s paper, it deals only with gold in its pure state in the 
form of a very thin leaf or film; it in no way deals with gold as 
found in nature in ore combined with the other baser metals which 
are its associates, Faraday knew what many since, if not before, 
have known, that cyanide of potassium was to some degree a 
solvent of gold, but he in no way foreshadows its applicability or 
utility to the extracting of gold from the other baser metals as it 
exists in the earth. As regards Rae’s American patent, which was 
for treating auriferous and argentiferous ores, he declares that his 
invention consists in treating these ores with a current of elec- 
tricity for the purpose of separating the precious metals from 
the gangue. It is true that he uses chemical preparations, 
such, for instance, as cyanide of potassium, in connection with 
the electric current, in such a manner that, by the combined 
action of the electricity and of the chemicals, the gold con- 
tained in the ore is first reduced to a state of solution. In 
our judgment, it is established in this case that, unless the 
solvent—z.¢., the cyanide of potassium—is used in the extremely 
small quantities in solution as discovered by the plaintiff—and in 
Rae’s patent it is unlimited—it is simply useless, for, as Professor 
Crookes and others pointed out, a strong solution attacks the 
baser metals without attacking the gold, whereas a weak solution 
is feeble and nid on the baser metals but attacks the gold. We 
now come to Dixon’s paper, which was read before the Royal 
Society of New South Wales, in August, 1877. It was paper as 
to the method of extracting gold, silver, and other metals from 
yrites. It first deals with that which was and is a common know- 
age—nemely, that precipitated gold is soluble in cyanide of 
potassium if exposed to the air, and, after alluding to Rae’s 
American patent and other matters, he makes this most significant 
statement. He says:—‘' There being, therefore, no method by 
which the precious metals could be removed and the baser metals 
left, it remained to fall back on one of the first principles of 
metallurgy—viz., to remove the baser metals at the earliest stage 
if possible and leave the precious metals as a residue.” Now this is 
exactly what the plaintiffs by their invention have shown should 
not be done, for they remove the precious metals by their invention 


at the earliest stage and leave the base metals asa residue. And 
yet the defendants’ witness, Vautin, as also Mactear, cite Dixon’s 
paper as = the best publication they have to show what they 
want to establish as to prior general knowledge. In our judgment, 
this paper of Dixon’s is cogent evidence in favour of the plaintifis, 
and equally so against the defendants. Now we come to Simpson’s 
American patent of 1885, which was published in this country 
prior to the plaintiffs filing their provisional specification. In our 
opinion, of all the documents put in, when understood, this is the 
only one which even OF Rg rg the point which the defendants 
put them in to establish. It is a chemical patent for improve- 
ments in the processes of extracting gold, silver, and copper from 
their ores. Fromit, as in the other specifications, no results were 
ever attained. But, nevertheless, it is y to see what in- 
formation it imparts to the chemical world. By his specification 
Simpson first of all crushes the ore. This is common to all extrac- 
tions of gold. He then mixes the crushed ore with his solution in 
a tub or bath, and he then allows the mixture to stand until the 
solid matter is settled and the solution is clear. He then pre- 
cipitates the metal—i.e., the gold which is in the solution—on to 
zinc. The solution, which he uses for either gold or copper, is 
made of cyanide of potassium and carbonate of ammonia—viz., 
1lb. of cyanide of potassium and 1 oz, of carbonate of ammonia, 
He says—we assume pointing to Rae’s patent—that he is aware 
that cyanide of potassium when used with an electric current has 
been used for dissolving metal, and also zinc has been employed as 
a precipitate, and the use of these he did not wish to be under- 
stood as claiming broadly. He also was aware that carbonate of 
ammonia had been employed for dissolving such metals as are 
soluble in a solution thereof, and the use of this he did 
not claim. ‘‘ What I claim,” he said, ‘‘as new is the 
process of separating gold and silver from their ores, which 
consists in subjecting the ore to the action of a_ solution 
of cyanide of potassium and carbonate of ammonia, and subse- 
quently precipitating the dissolved metal substantially as set 
forth.” The question is—Does this specification add to the stock 
of common knowledge so as to inform men skilled in chemistry 
that, by the application of a very dissolute solution of an extremely 
small quantity of cyanide of potassium alone to gold as it exists in 
ore in nature, when the ore is crushed the gold can be extracted 
therefrom, leaving behind the baser metals? It is true that 
Simpson’s 11b. of cyanide of potassium is about equivalent to the 
margin of 4 to 2 of cyanide of potassium in the plaintiffs’ specifi- 
cation. It appears to us, as laymen, that the compound composed 
of the combination of the two chemicals—viz., cyanide of potas- 
sium and carbonate of ammonia in the proportions mentioned 
—is not only what Simpson was relying upon but what is 
the natural meaning of his discovery as described. And it 
would not lead any one to suppose that a very dilute solution 
of an extremely small quantity of cyanide of potassium alone 
would do what it was supposed the compound of the two 
would do, and which so many desired to attain. Novelty 
and utility being established, it goes some way at any rate to- 
wards carrying invention. To see if there was invention we turn 
to Mr. M‘Arthur’s evidence—it is the first time we have attended 
to it, simply because he is a party to the cause, though it is most 
important upon —— of the case—where he describes the 
researches he made before he hit upon that for which he was 
seeking. Professor Dewar points to the fact that in nature the 
conditions are so complex that the question could only be 
solved by experiment and trial, and Lord Kelvin gave evi- 
dence to the like effect. Mr. Mactear, called by the de- 
fendants under cross-examination as to the properties of cyanide 
of potassium, said :—‘‘ Cyanide of potassium solution is of such 
a peculiar nature that I do not think any chemist in the 
present day knows its composition, or knows the reactions taking 
place within it, and that the knowledge of it is purely experi- 
mental,” which is entirely in accord with the plaintiffs’ evidence 
upon this point. We would point out that the invention consists, 
not merely in discovering that cyanide of potassium can be used 
to extract'gold from its ore, but in showing the public the best 
practical method of doing it by leaving the baser metals behind, 
which had never occurred to anyone before. We cannot doubt 
that upon the evidence given in this case, of which we have 
only given typical extracts, if the plaintiffs’ specification is 
to be read as contended for by them there is ample novelty 
and meritorious invention in their discovery. As to its 
having been anticipated by the prior specifications, it 
will be remembered that from not one of them has any 
commercial result ever been obtained. The law applicable to paper 
anticipation, which all these are if anticipations at all, is clear, 
whether you take what Lord Westbury said in ‘‘ Hill v, Evans,” in 
De Gex, F. and J., p. 299; or Lord Esher, in ‘* Otto v. Linford ” 
—46 Law Times Reports, p. 39—or Lord Justice Cotton, in ‘‘ Erlich 
v. Thlee”—3 Patent Cases, 437—or, indeed, any other of the cases 
upon the subject. It is this:—That to constitute a paper anticipa- 
tion the description in the prior specification must be such that a 
person skilled in the matter reading it would find in it the inven- 
tion which is sought to be protected by the patent, and’ unless 
this can be found in the writing itself it is not an anticipation at 
all. In our judgment, the existence of a chemi patent 
wherein the combined effect of two or more chemicals is 
claimed in order to bring about a desired result does not by any 
means constitute an anticipation of asubsequent discovery that by 
the use of one of the named chemicals the desired result can be 
attained, and a fortiori where the compound of the two or more 
has failed to do so, for, as stated by Professor Mills, there ‘‘ are 
any number of cases known in chemistry where two things when 
put together act very differently from what they do apart ;” and 
we entirely agree with an answer of the defendants’ witness, Mr. 
Vautin, that where the public are told to use a compound of two 
chemicals, such information certainly does not disclose the fact 
that either of the two alone will suffice. We are of opinion that 
neither Simpson’s specification nor any of the other four are antici- 
pations of the plaintiffs’ invention. Wenow come to what appears 
to us to be by far the most formidable part of the case, as 
regards the validity of the plaintiffs’ patent. It is this— 
Upon the true construction of the plaintiffs’ specification have 
they or not claimed for the use of any cyanide of pa in 
solution, no matter what, for the extraction of gold from its ore / 
If they have we agree with Mr, Justice Romer that the patent is 
bad, and it is upon this that the learned judge has, it appears to 
us, mainly based his judgment ; for it is then a claim, not only to 
apply a well-known substance to another well-known substance 
without stint or limitation, and thus to deprive during the con- 
tinuance of the patent the public from using what they were there- 
tofore entitled to do, but it is also a claim for that which is of no 
utility, for as before stated, unless cyanide of potassium be used 
in the limited manner, the plaintiffs by their, specification and 
second claim, ‘state it is to used, it brings into solution the 
baser metals conjointly with the gold, and no beneficial result is 
attained. Ifin the specification there had but been the second 
claim alone—z.e., for the dilute solution containing the small 
quantity of cyanide of potassium as therein substantially described, 
there would not, in our judgment, have been any real difficulty in this 
case, and we should have been of opinion that this was a good patent. 
But still there remains the question as to what is the true reading 
of the specification with claim No. 1 in it. Sir Richard Webster 
argued that claim 1, with the words at the end ‘‘snbstantially as 
hereinbefore described,” limited that claim to the quantity of 
cyanide of potassium to be used in the solution to be applied to 
the ore in P sa same way as claim 2 did, and he argued that claim 2 
was inserted as being only applicable to the richer ores mentioned 
in the specification, and that in neither claim was the use of any 
solution of cyanide of potassium, 7.¢., cyanide of potassium at large, 
claimed. We cannot read the specification in this way. We would if 
we could, but we cannotdoso. Itappears tous that claims l and 2 
are independent claims, having application to the whole specification, 
the first making claim for the use of any cyanide of potassium in 











solution, irrespective of amount substantially as therein described ; 





and the second making claim for the use of a dilute solution con- 
taining a specified quantity of cyanide of potassium substantially 
as therein described. It appears to us impossible to discard either 
the one or the other, or to hold that both mean the same thing, or 
that claim 1 applies to one part of the specification and claim 2 to 
another, for this, in our judgment, is not the true construction of 
the specification as framed, If the first claim had been omitted or 
disclaimed we should not have been faced with the difficulty wo 
are ; but as it is in the specification we are unable to read it as the 
plaintiffs desire to do, and for this reason, and for this alone, we 
must with reluctance give judgment for the defendants, and 
dismiss this appeal with costs, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


In iron trade circles this week the action of the newly-formed 
Unmarked Iron Trade Association is being freely commented 
upon, ‘A bold step,” is the opinion generally expressed. They 
have fixed the basis for prices of common and unmarked iron at 
makers’ works at £5 5s. per ton, subject to the usual discount, and 
subject to extras fixed in the new list. The revised list of extras is, 
however, slightly easier than the old list, which was practically 
obsolete, Certain firms have been selling varying extras, and 
selling some sizes without extras at all. The object of the revision 
is stated to be to correct these anomalies, and to establish a basis 
that will be workable. About fifty good firms in the Midlands 
have acquiesced in this new list. The step will, it is — im- 
art increased strength and confidence to the market. ‘The new 
Senta means really an advance of 5s. pd ton, for in some 
cases common bars have been obtainable lately at as low as £5. 

The new All-England Galvanised Iron Trade Association »""' be 
holding another meeting shortly, at which it is probable that some 
new decision as to prices will be made in this department of 
trade also. There was to have been a special meeting on the Iron- 
masters’ Quarter Day last week, but the unavoidable absence of 
some of the most influential friends of the movement caused the 
meeting to be postponed. The usual quarterly meeting of the 
trade was, however, held. It was reported that business showed 
signs of increasing steadiness, but that prices were no more = 
able than hitherto, and the recent selling figures were re-declared, 
The general quotation for galvanised corrugated sheets of 24 gauge 
is £9 10s., f.0.b., Liverpool. 

The Midland Tinned Sheet Makers’ Association have held a 
meeting, and have re-declared quotations as follows :—Large coke 
tinned sheets, 22s,; charcoal, 24s.; 2-ton lots ls. less, 

The steel works are active, and there seems a disposition on the 
part of buyers to place forward contracts before prices further 
harden. I hear of offers being made to take 10,000 tons at only 
a very slight reduction on the ruli rice for ordinary business, 
The agent to whom the offer was made ee consulted his principals, 
and the matter is still under negotiation. The classes of steel re- 
quired comprise billets, bars, and sections, and delivery is spread 
over a distance forward. Steel girders of local manufacture, suit- 
able for colliery and other purposes, are £5; tees and channels, 
£5 5s, to £5 10s.; and boiler plates, £6. 

In connection with local metallurgical industries, the future of 
the Staffordshire and Midland iron trade is a question which is just 
now exciting considerable interest and comment. ‘‘ Those in the 
know” recommend that, since the production of medium forge pig 
iron is almost unprofitable, increased attention should be paid to 
foundry pigs, for the consumption of which the Midlands presents 
one of the finest markets in the world. The requirements in this 
department include those of numerous hollow-ware firms, machinists, 
cast iron pipe foundries, and the malleable and common casting 
shops of Wolverhampton, Walsall, Willenhall, Wednesbury, Tipton, 
and elsewhere. Then since in manufactured iron the export 
trade is no longer what it was, manufacturers should, it is urged, 
by greater economy of production—especially in rd to the con- 
sumption of fuel—and also by a readiness, if needs be, to produce 
steel instead of iron, so adapt its mills and forges as to provide the 
tube makers of Wednesbury with their strip iron; the girder 
makers of Dudley, West Bromwich, Smethwick, and Darlaston 
with their plates and angles; the iron-fencing makers of Wolver- 
hampton and Birmingham with their rods; the chainmakers of 
Cradley and the Lye with their rounds ; the Willenhall lock makers 
with their hoops, strips and rims, Outside competition in these 
departments should be increasingly disarmed. 

Iron founders have lately secured several new contracts for engi- 
neers’ castings, water and gas pipes, and chilled and grain rolls ; 
but there is still considerable improvement at nearly all the district 
iron foundries. In anchors, chains, safes, vices, anvils, and other 
heavy hardwares, a limited business is passing. The engineers and 
machinists are fairly well-off for work. More is doing in iron and 
steel tubes than for a considerable time past. 

A new departure in locomotive equipment would be taken on 
the Central Tramways system of Birmingham if effect were given 
to the recommendations of a Birmingham jury who, in the 
case of an accidental fatality, recommended that tramway engines 
shall in future be equip with a net instead of with a guard, 
They suggest a net extending about 2ft. in front instead of the 

resent guard, which only projects din. or 6in., and is about 4in. 
rom the ground. A little boy of three fell in front of the engine, 
and his head got under the protector. Yet the one in use has 
saved twelve lives. The net is used on some lines, and on others a 
thick piece of india-rubber. It would perhaps be better to keep 
to the present guard, but fix it lower down towards the ground. 

Thanks to modern sewage-treating machinery and plant, the 
Tame and Rea District Drainage Board, in addition to receiving 
and treating 22,000,000 gallons of sewage every day, are able to 
conduct the Saltby sewage farm of 1300 acres, and this area will 
shortly be increased by 180 acres, negotiations for the purchase 
having already been completed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.— Opinions are still very varied as to the pomunes in 
the iron trade of this district. There are not a few who continue 
to disbelieve in any indications of improvement, and persist in 
regarding trade as in quite as depressed and unsatisfactory a 
ition as it has been for a considerable time t. Generally, 
Lometee, as I have previously reported, a decidedly more hopeful 
tone prevails, and in many cases makers are becoming very cautious 
about committing themselves at all largely for the future, whilst 
users are displaying more anxiety with regard to covering their 
requirements, The actual business put through is still com- 
ratively of no very great weight, and where increased buying 
is reported it is chiefly in pig iron, which is tending to harden. 
Finished iron makers are not getting into any appreciably better 
ition, but even here reports in some quarters are less discourag- 
ing, and at present prices there is a disinclination to sell forward. 
ine Manchester iron market on Tuesday brought together only 
a thin attendance, business having scarcely got back again into its 
usual course after the holidays. For pis iron, however, the 
stronger tone which I have reported recently was fully maintained, 
the only exception being that local makers are so far not securing 
any inc! weight of business, and their quotations remain 
little more than nominal. In district brands a fair amount of 
business is being put through, and there are moderate inquiries 
on the market which makers are not disposed to entertain at the 
rices offered by buyers. In Lincolnshire foundry prices show 
Necided hardening tendency, makers having in contemplation an ad- 
vance of 6d, perton upon recent quotations, and the quoted rates may 
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be given at about 38s, to 383, 6d., with the minimum for foundry 

Derbyshire about 42s, 6d., net cash, delivered Manchester, business 

in the last-named brand having been put through at a trifle over 

this figure. For forge qualities of Lincolnshire the average selling 

rice remains about 363, net cash, delivered Manchester, but 
yrakers are not disposed to book any large quantity at this figure. 
For outside brands prices also show some slight stiffening, 43s. 4d. 
net cash being about the average figure for good foundry Middles- 
prougb, delivered Manchester, with Scotch iron scarcely obtainable 
under about 453, 6d. for Ezlinton, about the same figure for Gleu- 
garnock, and 483. for Gartsherrie, net prompt cash, delivered at 
the Lancashire ports. % 

In the finished iron trade no appreciable improvement can as 
yet be reported, and with regard to hoops, even with the special 
concession made by local makers for shipping orders, it is stated 
that foreign competition still keeps them out of the market. 
This is especially the case with regard to steel hoops, in which it 
was thought with the amended United States tariff a considerable 
business might be done, but American manufacturers are quoting 
much lower prices for delivery in the Southern States than 
Eoglish manofacturers can entertain, and even in Buenos Ayres, 
where a considerable English business has hitherto been done, 
similar competition is seriously threatening this branch of trade. 
Here and there rather more business is reported to be stirring in 
finished iron, but generally forges continue short of orders, and 
prices remain exzessively low—Lancashire and Staffordshire bars 
not averaging more than £5 to £5 23. 64.; Lancashire and 
Staffordshire sheets, £6 12s, 6d. and £6 153. to £6 17s. 64., and 
hoops, £5 153. for random to £6 for special cut lengths delivered 
in the Manchester district, and 23. 6d. less for shipment. ° 

The steel trade also continues generally quiet, with prices about 
as last quoted. 7 foundry hematites can still be readil 
bought at 51s, to 51s, 6d., less 24, delivered Manchester, althoug’ 
one or two special brands are quoted ls. to 1s, 6d. above this 
figure, Common steel billets can be bought £3 17s, 6d. to £4, local 
makers, who quote £4 4s, 6d. for better qualities, net cash, delivered 
Manchester, being altogether out of the market. Steel bars range 
from about £5 15s. for common to about £6 for better qualities, 
and boiler plates about £6 delivered here. 

In the metal market the continued upward tendency in raw 
material is bringing forward perhaps rather more inquiry, and 
giving a stronger tone to manufactured goods, but there is no 
change as yet in quoted rates, 

Amongst engineers I continue to hear more favourable reports 
as to the prospects of increasing activity, and in some departments 
there has been a very fair amount of new work coming forward 
recently, both in engine building and machinery for export. 
There are also inquiries for tenders in the market for about 100 
locomotives, 76 whicb are for the Manchester, Sheffield and 
Lincolnshire Railway Company, and it is expected that a consid- 
erable proportion of these may be secured by local firms. 

The more satisfactory position as regards employment in the 
engineering industries, and the more hopeful outlook for the 
future, as shown by the returns of the Steam Engine Makers’ 
Society, to which I referred last week, are still further borne out 
by the monthly returns of the Amalgamated Society of Engineers, 
which at the time I despatched my notes had not come to hand. 
The Amalgamated Society of Engineers is also able to record a 
substantial reduction in the ber of ployed members, 
which shows a decrease of about one per cent. on the returns of 
the previous month, and does not now exceed 7 per cent. of 
the total membership. I may add that in the above society 
there has been a decrease of eight hundred in the number of 
out-of-work members since the commencement of the year, and 
the present unemployed membership represents a decrease of 900 
upon the unemployed list for April in last year. This improve- 
ment with to the number of out-of-work members on the 
books, which been going on for the last three months, neces- 
sarily tends to give a more hopeful tone, and from what I can 
gather, the officials of the society are apparently in the possession 
cf information that in many quarters a considerable weight of new 
work is either coming forward or in preparation, which encourages 
a feeling of confidence in looking forward to increased activity 
in the near future, As rds the neighbourhood of Manchester, 
the position is almost stationary. Although a number of out-of- 
work members have since the commencement of the year been 
finding employment at shops which are here and there getti 
busier, any improvement in this t has been counterbalan 
by the extreme slacknees at one or two large works in the district, 
where an increased ber of bers, I am informed, are being 
thrown upon the books cf the Amalgamated Society of Engineers 
for out-of-work support. The Manchester branch of the Amalga- 
mated S ciety of Engineers is, however, making satisfactory pro- 
gress as far as membership is concerned, which is steadily increasing, 
and a new branch, which has been named the Gorton Third, has 
been opened recently, to meet the requirements of the considerable 
addition of new members. 

Unfortunately, any relief which has been afforded to the heavy 
drain on the funds of the engineering trades unions societies by 
the lessened number of unemployed members has been much more 
than absorbed by the very serious increase in the sick-list caused 
by the influenza epidemic, which has thrown a largely increased 
number of members on the books for sick benefit, the Amalga- 
mated Society of Engineers having at the present time about 
twice the average number of members on their sick funds from 
the above cause. This increase in the sick-list may possibly to 
some extent t for the | d ber of members in receipt 
of out-of-work donation, as it is not improbable that the places of 
a number of the members who have been thrown out through 
sickness have been filled by those who previously had been unable 
to find employment, so that the decrease in out-of-work members 
may not represent quite a corresponding improvement in the actual 
condition of trade, 

The conference of representatives of Coal Traders’ Associations 
throughout the country, to which I referred last week as having 
been convened by the Manchester and Northern Counties Associa- 
tion, to discuss the railway companies’ demands for siding rents and 
other questions, with a view of deciding upon a unanimous course 
cf action to be taken thereon by the trade generally, is to be held 
at the Grosvenor Hotel, Manchester, on Monday next, and it is 
expected there will be a numerous and important representation 
of the principal associations throughout the country. Invitations, 
I may add, have been sent to Halifax, Huddersfield, Bradford, 
Sheffield, Leeds, Blackburn, Burnley, Oldham, Ashton, Stalybridge, 
Cardiff, Derby, Glossop, Marple, Stockport, Altrincham, Dukin- 
field, New Mille, Gaide Bridge, Mossley, Hyde, Macclesfield, 
Reddish, and Hayfield, &c. 

Only a very slow inquiry is reported generally in the coal trade, 
collieries which have had the full usual stoppages for the holidays 
not receiving orders sufficient to keep them in many cases running 
more than three and a-half to four days per week ; supplies, even 
with this restricted output, being plentiful. All descriptions of 
round coal—either for house-fire or general mannfacturing purposes 
—meet with a very slow sale, the commoner qualities especially 
being a drug upon the market, and prices show a weaken- 
ing tendency —concessions of 6d. per ton being made in 
some instances to secure any orders, At the pit mouth best 
Wigan Arley does not now average more than 10s, to 10s. 6d.; 
Pemberton 4ft, and seconds Arley, 8s, 6d. to 93.; common house 
coals, 7s, to 7a, 6d.: and steam and forge coals, 6s. to 63. 6d. per 
ton. For the gas coal contracts, which are coming upon the 
market much earlier than usual, excessively low quotations have 
been sent in, screened Wigan 4ft. being offered as low as 6s. 6d., 
and partially-screened Arley at about 7s. to 7s. 6d. at the pit 
mouth. For shipment also prices rule excessively low, rangin 
from 7s, 6d. for common ’to 8s, and 8s, 3d. for better qualities o 
steam coal, delivered at the Garston Docks or the High Level, 
laverposl, The present limited output of a fuel meets. with 
& fairly ready sale at late rates, averaging 3s. Gd. and 4s. for 
common to 4s, 6d. and 5s. for better qualities at the pit mouth. 











Barrow.—There is a still quieter tone in the hematite iron trade 
this week, probably caused by the holida: But there is really 
only a very poor demand for hematites, and makers find very little, 
if any, prospect of improvement. Orders locally are not as 
—_— as they have been, and makers are doing very little 

usiness either with foreign or with continental users. The 
business in Bassemer qualities is regulated to a great extent by 
the activity or otherwise of the local steel trade. Some orders are 
to hand from other districts, but competition is very keen, and as 
@ consequence age are very low ; 423, 5d. net cash for warrant 
iron, sellers ; 42s, 4d., buyers. Makers quote 433. to 44s. per ton 
for mixed Bessemer numbers, net, f.o.b., but less money has been 
taken. Only twenty-nine furnaces are blowing. Stocks have 
increased during the week by upwards of 2000 tons, making the 
increase since the beginning of the year over 20,000 tons, 

Iron ore is depressed in tone, and sales are small. Raisers are 
bringing but small tonnage to the surface. Prices are easy at 
83, 6d. to 10s, per ton, net, at mines for ordinary, and 12s. to 133, 
for best descriptions. Spanish ores are quoted qaite as cheap as 
native hematites, and it is evident, if possible, that native qualities 
will _— to be further reduced in price if raisers are to hold the 
marke’ 

Steel makers are short of orders, and the demand for steel rails 
is especially quiet. Prices have touched a point which is practi- 
cally below the cost of production, and it is feared that some of 
the mills now working wil! soon be stopped. Plates are in small 
request, but it is expected new business will soon be secured. In 
the meantime, makers are fairly well sold forward. Heavy steel 
castings are in request, and a small trade is being done in hoops, 
but the other branches of the steel trade are very quiet. 

Shipbuilders and engineers are not in receipt of any new 
business, and very few orders beyond those for the ‘Admiralty are 
in the market. The work in hand is proceeding satisfactorily, but 
makers will soon require new orders if they are to keep at work 
all the departments in their building and engineering establish- 
mente, . 

The coal and coke trades are especially quiet, and the con- 
sumption is very small at manufacturing establishments, as well as 
in shipping. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Durinc the Easter holidays, which have been very freely 
observed this season, the collieries have been generally set down 
the most of the week, with the usual result of a somewhat better 
demand for fuel. This, of course, does not indicate any actual 
improvement in trade, which continues quiet, and with the resump- 
tion of working the outlook will undoubtedly become even more 
depressing. This is particularly the case with regard to house 
coal, in which the demand being unequal to the output, competi- 
tion is keen for orders, and business is therefore in favour of the 
buyer. A good deal of dissatisfaction is expressed that prices of 
house coal in the neighbourhood of the coalfield should be 
maintained at rates which seem higher than those obtained 
in London, when the cost of transit is considered. The reply 
of the coalowners is that the London people do not take the 
same quality of coal as local consumers, but there is a disposition 
not to regard this as an adequate answer, the general impression 
being that in fuel, as in food, London gets the best of everything. 
Whatever the quality may be, the quantity of coal, both for house- 
hold and gas purposes, placed on the Midland and Great Northern 
lines during the week preceding Easter for carriage to the 
metropolis, has been greater than for several weeks past. The 
Great Eastern has also had handed over te them at Doncaster a 
considerably larger supply for the Eastern Counties. In spite of 
the rivalry for local sales, merchants manage to maintain firmer 
prices. Best Silkstone is quoted at 9s. to 103.; secondary sorts 
about 8s, 6d.; Barnsley softs fetch 8s. to 8s. 6d., and in some cases 
from 83, 9d. to 93.; Flockton, 7s. 9d. to 83. 34.; thin seam house 
coal, 7s, to 7s. 3d. per tor, all at the pits. 

The export trade has nut moved much yet. Freights are being 
fairly inquired after, and at many of the leading thick seam pits 
preparations are being made to put the steam lifting appliances in 
order for filling up stacks cf steam coal which are at the pit banks. 
A moderate tonnage is being sent to Hull, the Hull rt Barnsley 
line coming in for a Jarge proportion. Grimsby has also received 
a good deal of the best South Yorkshire hards, in addition to the 
tonnage sent from the Derbysbire coalfield. A less animated 
business is being done with Goole. Last week the first open 
cargoes were negotiated for, one cffer being in the market for 
12,500 tons from Grimsby to Cronstadt, and another of 10,000 
tons from Hull or Grimsby to a Baltic port, the rate of freight 
being 3s. 9d. per ton. Quotations at present range as follows :— 
Barnsley hards, 6s, 9d. to 7s. 6d.; secondary qualities, 6s, 3d. to 
6s. 6d. per ton at the pits in quantitiee. With the opening of the 
export business these rates are certain to get firmer. 

There is not so much doing in ao the consumption being 
considerably less than it was, ilway companies have been 
receiving larger deliveries of locomotive fuel under contract to 
meet the extra requirements occasioned by the holidays. A very 
poor demand is reported for fuel required for manufacturing use 
and steam regenerating pu Stacks remain very large, and 
prices consequently rule low. Riddled slack makes from 4s. to 
53.; ordinary pit slack, 2s. 9d. to 33.; smudge, ls. 6d. per ton—the 
latter being sometimes obtainable at even lower rate. For coke, 
in which the demand isjdull, rates are from 8s, 6d. to 10a. 6d. a ton, 
with lower prices for inferior grades, In the case of a woman who 
was prosecuted for stealing coal, the property of the Thorncliffe 
Colliery Company, at Barnsley last Saturday, it was stated that 
the state of trade was now so bad that the company had accumu- 
lated a stack of 20,000 tons of coal at their colliery at Tankersley. 

The returns of coal taken from the Yorkshire coalfield to Hull 
during last month and quarter very closely follow those of last 
year. There were 127,728 tons forwarded to that port last month, 
as compared with 131,360 tons in March, 1894, or a decrease of 
3632 tons. For the first quarter of this year the tonnage amounted 
to 413,824 tons, as compared with 421,488 tons for the same period 
of 1894, a decrease of 7664 tons. These are not very serious declines, 
and when com with 1893, when the March tonnage was only 
90,832 tons and that cf the first quarter 386,384 tons, they appear 
to be very good. Exports from the portcoastwise, both for the month 
and quarter, also exhibit decreases. For March it was 14,485 
tons, while for the quarter it was 43,520 tons, which when 
compared with 15,5 tons in March, and 48,302 tons 
in the opening quarter of 1894, tells — the present season. 
Exports to foreign countries, on the other hand, reached a total 
for last month of 38,153 tone, and for the quarter of 124,125 tons, 
as against 26,023 tons for the month, and 112,201 for the first 
quarter of 1894, These figures exhibit an increase of 12,130 tons 
on the month and 11,924 tons on the quarter, as compared with 
the corresponding month of last year. London took 12,725 tons, 
or an increase of 785 tons. It is interesting to note how the 
foreign trade has varied. Sweden and Norway fell during the 


month from 8096 to 3130 tons, and for the quarter from 
46,319 to 18,029 tons. This t fall, as com with 
the opening of 1894, was, of course, entirely attribu- 


table to the prolonged severe weather, which kept the 
navigations closed later than usual, The same reason caused 
the Russian demand to go down a very considerable extent, 
The German requirements, however, were not so severely affected, 
the weight for the month having been 8747 tons, and for the 
quarter 22,848 tons, as com with 5479 and 15,807 tons 
respectively in 1894. Holland took 5731 tons for the month, and 
10,744 tons for the quarter, as against 2365 and 7701 tons respec- 
tively for the corresponding periods of last year. The East Indies 
show an immense increase, viz., 4127 tons last month and 9899 tons 








for the — as against 163 tons in the entire three months of 
1894, France and Belgium almost doubled their business, Local 








collieries are undergoing a considerable change in the distribution 
of business, Denaby Main keeps first place in the trade with 
Hull, after forwarding 20,296 tons, an increase of 4768 tons, 
while Carlton Main comes second with 7635 tons, a decrease of 
nearly 2000 tons, and Aldwarke Main third with 7504 tone, an 
increase of 4350 tons, Monk Bretton, which has ly come 
high on the list, has the diminished return of 4704 tons, The 
South Yorkshire collieries appear to be taking a great bulk of the 
trade. A dczan of them sent 76,408 tons, or nearly 60 per cent, of 
the whole weight, while the twelve leading contributors from West 
Yorkshire only make up a total of 20,488 tons. When the new 
collieries, now in course cf development in the South Yorkshire 
field, come fully into play, the contrast in the distribution of busi- 
ness will tell still more strongly against West Yorkshire. The 
—_ decline in export values during the month is estimated at 

+ per ton. 

edeoe has been at a stand during the greater part of this 
week owing to the Easter holidays. The fine weather has 
encouraged inland people to spend more time than usual at. the 
seaside and other health resorts, and very little has been done at 
the chief works during the week, except in several of the heavy 
specialities. All that remains to be noted is that further inquiries 
are coming in for railway material, chiefly for Indian railways, 
and in some instances for local extensions. There is no sign at 
present of any improvement in the demand for Ss 
material ; the attempt made last week to add five shillings per 
ton to Bessemer steel quotations has not been quite successful, 
although prices remain firm enough to warrant tbe expectation 
that a very light — in business will be quickly followed by a 
rise. Bessemer billets are at present making from £5 7s. 6d. to 
£5 12s. 6d. per ton ; hematites delivered in Sheffield, 49s. to 
51s. per ton, according to brand; bar iron at makers’ works, £5 5s.; 
Lincolnshire forge iron, 36s. The iron trade is likely to benefit to 
a considerable extent by the effect of the great frost, which is 
leading to an important demand for metal water pipes to replace 
the many thousands that have been rendered useless ail over the 
country. 

The frost, however, has had a very grave effect upon the lighter 
trades of the city, which is not likely to be compensated for by 
the increased demand for iron pipes. More business is reported 
in the houses engaged in the file trade, but the depression in the 
silver, electro-plate, and cutlery trades caused by the frost is still 
permanent, some of our leading establishments feeling the stagna- 
tion more acutely than they have done for years. An improve- 
ment of 3d. per oz. on the price of silver is reported, and with the 
conclusion of peace between China and Japan, where a silver 
currency prevails, a further advance on the price of this metal is 
certain. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


As yet there is little general improvement in the trade of this 
district, though the tendency is certainly better than it was. The 
pig iron industry, however, has become very active, the deliveries 

eing on a larger scale than has been known for the last twelve 
months,’and it is clear that the consumption is now in excess of 
the production—a circumstance which has not been known since 
April of last year. The shipments of pig iron this mcnth have 
been unprecedentedly heavy, and though the month is little more 
than half through, they exceed the quantities shipped in the whole 
- 7 month since last November, and that notwithstanding the 

olidays. 

The increase in business which is experienced in the early spring 
has this year been delayed long beyond the usual time, in a great 
measure owing to the bad weather, but now that the improvement 
has commenced it is of a very substantial character, consumers 
evidently endeavouring to make up for lost time in replenishing 
their stocks, particularly as the value of pig iron is tending 
upwards, and nothing is to be gained by further waiting ; on the 
contrary, higher prices will in all probability have to be paid. 
Orders from the Continent for pig iron are coming freely to hand, 
and deliveries are specially heavy to the German ports and Scot- 
land. The quantities sent to the countries bordering on the Baltic 
are increating rapidly as the ports are being re-opened. Altogether 
oP to Wednesday night, 64,460 tons of pig iron were shipped from 

iddlesbrough, as compared with 35,060 tons last month, and 
45,026 tonsin April last yearto17th. Merchants and other second 
holders of iron are not offering it so freely, as they justifiably 
expect to secure better prices hereafter ; consequently the compe- 
tition is much less keen than it has been. Besides the influences 
at work to lead to a general improvement in trade, which were 
enumerated in this report last week, there is now the conclusion 
of peace between China and Japan. This will probably help on a 
revival in the finished iron and steel trades, which is much-to be 
desired, for an improvement cannot long continue in the demand 
for the raw material if the consumers of that raw material do not 
—— better times. Japan especially has of late years been 
a e buyer of manufactured iron and steel from this district, 
17,670 tons being sent last year from the Tees alone, and 18,896 
tons in 1893, and in addition to this 20,411 tons of pig iron were 
sent last year and 14,529 tons in 1893. 'The conclusion of the war 
is likely to give a stimulus to trade both in China and Japan. 

Further advances in pig iron prices are this week to be reported. 
Very little No. 3 Cleveland pig has this week been procurable for 
early f.o.b, delivery at 34s. 6d.—in fact, 34s. 74d. has been readily 
paid. The makers quote 34s, 9d. for prompt delivery, and 35s. for 
delivery up to the end of the half-year, though there is no great 
desire manifested to sell so far ah in a rising market, and 
more particularly at this period of the year. Cleveland warrants 
have advanced, and holders are not very ready to part with them. 
At the close on Wednesday 34s, 6d. cash was asked by sellers, 
The stock of Cleveland pig iron held by Messrs. Connal and Co, 
was 105,795 tons, or 232 tons decrease this month. No. 4 Cleve- 
land foundry pigs are realising 33s. 9d , and grey forge 33:. 3d. 
for early f.o.b. delivery. Mixed numbers of East Coast hematite 

ig iron have not improved to the same extent as Cleveland pig 
iron, but 41s, 9d. is paid for them, and 42s, asked, 

The finished iron and steel industries continue dull, more 
especially in the plate and bar departments. Railmakers are 
doing somewhat better than of late, and have booked some fair 
orders, but at very low prices, for competition is keen, not only 
with other British makers, but also with foreign manufactarers, 
Messrs. Bolckow, Vaughan, and Co. have secured a large order for 
rails for the West Australian Railways. The announcement that 
the Government has decided upon the more rapid construction of 
——— South Africa will give satisfaction to manufacturers, 
who also expect to get more work from India. The plate and angle 
trades have not good prospects, if we are to judge by the condition 
of the shipbuilding industry, which affords the plate mills 
in this district the major portion of their work. 

Lloyd’s returns show a great falling off in the number of vessels 
in course of construction throughout the country, and ‘‘ prepar- 
ing ”—that is ordered but not commenced. There are now “‘pre- 
paring” only 53 vessels of 127,904 tons, whereas at this time 
last year the number was 122, and the tonnage 271,308, while 
if we compare with the close of the year we find seventeen fewer 
vessels preparing, and the decrease in tonnage is 18,182 tons, The 
vessels now in course of construction in the North of England, as 
compared with the figures for the corresponding period of last 
year, are :— 


March 31st, 1895. March 31st, 1894. 
T 


onnage a Tonnage 

No. : No. gross. 

Ea od 40) eeee ee See Sie 70 141,071 
ere ee ee ee 47 107,951 
Tas. «soo ss ce oo 60,497 eo 28 57,005 
Hartlepools and Whitby .. 20 49,766 19 52,860 


In every principal district in the country, except the Tees, there 
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is less work in hand, and, however much this may suit the books 
of the shipowner, it does not suit the shipbuilder, the manufacturer 
of iron and steel, or the engineer. From the shipowner’s point of 
view it is necessary that there should be a much smaller addition 
to the register than there has been for some years, because so 
many vessels are laid up, and so many more are working without 
are if not at an actual loss, Owing to the dearth of ship- 

uilding orders the number of boiler makers, shipbuilders, and 
engineers receiving ‘‘out of work” pay from their societies is 
27 per cent. of the total ; on the Tyne, 20 per cent.; at Middle:- 
brough, nearly 14 per cent., and at the Hartlepools 12 per cent. 
Many of those who are at work are only employed five days per 
week. Messrs. Wm. Gray and Co. are about to enlarge their 
— at West Hartlepool, and are negotiating for the necessary 
and. 

It is not surprising that there should be such a lack of work at 
the plate mills generally, and that any efforts to secure advances 
of prices should be unattended with The quotation for 
iron a plates is about £4 15s.; for steel ship plates, £4 12s. 6d.; 
for steel boiler plates, £5 123. 6d ; for steel poe plates, £4 17s. 6d.; 
for common iron bars, £4 15s,; for iron and steel angles, £4 10s.; 
all less 24 per cent. and f.o.t. 

For a long time past the commercial men in Sunderland have 
complained of the accommodation afforded at the Central station 
at Sunderland, and have urged upon the directors of the North- 
E,stern Railway Company to improve it, a task which is not easy 
of accomplishment, as the site does not allow of any extension. It 
is now stated that the directors intend to build a new station at 
Monkwearmouth, where they have plenty of land. 

The death is announced of Mr. W. H. Porter, of Head’s Nook, 
Brampton, near Carlisle, the inventor of the well-known ship’s 
anchor which bears his name, of a hydraulic ram, and other 
appliances. His first wife was the only sister of Sir Charles Mark 
Palmer, Bart., M.P., and his second, who survives him, is sister of 
Sir Lowthian Bell, Bart., F.R.S. Mr. Porter was over eighty 
years of age. 

The coal trade is quieter this week, deliveries having slackened 
considerably on account of the closing of collieries for the holidays ; 
but in Northumberland an increase of activity is expected with 
the fuller opening of the ports in Northern Europe. Prices of 
steam coal are in consequence becoming firmer, 8s. 9d. to 9s. per 
ton f.o.b, being asked for best Northumberland, and 4s. for small. 
Gas 8 are in smaller request, and are easier in price, notwith- 
standing the efforts of the Syndicate to keep them up. It is said 
that considerable orders for Durham gas have been placed at 
6s. 6d. per ton, which is a good deal below the rates quoted by the 
firms connected with the combination. House and manufacturing 
coals are also in slack demand, and it is evident that wages will 
have to come down, as they are out of proportion with selling 
prices ; and several collieries have recently had to be stopped, on 
account of the great loss in working. The number of unemployed 
miners increases, and more are put on short time. About 34 per 
cent. of the miners in Durham are idle, against 14 per cent. in 
Northumberland. The demand for coke is very well maintained, 
and the price is kept up. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been more animation in the pig iron warrant market 
this week than for a considerable time past, and prices have taken 
a decided upward turn. This movement is in its beginning chiefly 
a sympathetic one, the market having been influenced by an im- 
proving tendency in other departments of trade. Up till this 
week there had been an almost entire absence of the speculative 
element for the pig iron business; but a good deal of attention 
has been paid to warrants by operators in the last few days, and 
a considerable quantity of iron changed hands. Scotch warrants 
have sold from 42s, 3d. to 423, 54d. cash, and the prices of Cleve- 
land iron are also higher. Increasing shipments have a good 
effect, but there is yet much room for ex ion in that depart- 
ment. Hematite warrants are a shade sieher, but the amount of 
business in them is small. 

At Wishaw Ironworks one furnace has been transferred from 
orninary to the production of hematite pigs, and there are now 
in Scotland altogether 41 furnaces working ordinary, 30 hematite, 
and four basic iron, total 75, compared with 72 at this time last 


year. 

The values of the principal makers’ brands are in some instances 
6d. higher,“and there is a firmer tendency all round. G.M.B., 
f.o.b, at Glasgow, No. 1, is quoted 43s, per ton; No. 3, 40s. 9d.; 
Monkland, No. 1, 43s.; No. 3, 41s.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 42s.; Clyde, No. 1, 47s. 6d.; No. 8, 448. 6d.; errie, 
No. 1, 49s. 6d.; No. 3, 45s. 6d.; Calder and Summerlee, Nos. 1, 
50s.; Nos. 3, 45s. 6d.; Coltness, No. 1, 51s. 6d.; No. 3, 49s.; 
gr ey at Ardrossan, No. 1, 48s.; No. 3, 44s.; Eglinton, 
No. I, 46s.; No. 3, 44s.; Dalmellington at Ayr, No. 1, 45s.; No. 3, 
436, 6d.; Shotts at Leith, No. 1, 51s. 6d.; No. 3, 49s.; Carron at 
Grangemouth, No. 1, 54s. 6d.; No. 3, 49s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8117 tons, compared with 7228 in the corresponding 
week of last year. The foreign exports are at length on the 
increase, and it is hoped that an improvement may now be expe- 
rienced in this branch of the trade. 

Notwithstanding the increased output of pig iron, the stocks in 

Glasgow warrant stores continue to show a decrease, 
A better feeling is reported this week in the finished iron market, 
and it is hoped that business in that department may experience 
some improvement. So far, little can be said on the subject. 
Prices had gone away from the control of makers as a body, and 
it was generally understood that whatever figures could be obtained 
were accepted, sellers asking each other no inconvenient questions 
as to whether or not they were adhering to the common scale, 

The prospects of the steel trade are encouraging, so far as the 
amount of work available and in prospect is concerned. The work 
in the shipyards has received substantial additions, and this will 
help to sustain business in the steel trade. Prices of steel are 


y. 

In the coal trade business in the different localities is irregular. 
At some of the ports the shipments have fallen away, but at others, 
and especially in Fifeshire, there has been a marked increase. The 
total coal shipments for the week are 141,696 tons, compared with 
137,961 in the preceding week, and 135,943 in the corresponding 
week of last year. ‘The prices f.o.b. at Glasgow are as follows :— 
Main coal, 6s.; splint, 63. 6d. to 6s, 9d.; ell, 7s, to 7s, 3d.; and 
steam, 7s, 6d. to 7s. 9d. per ton. 

The colliers of the West of Scotland have now begun work on 
the reduction of 5 per cent. In several districts the men had 
idle days, and protested against the reduction, and a resolution 
has been to refer the matter to the British Federation for 
settlement, That body, it is thought, can exert no influence at 
the present time, and the miners are accordingly in at work, 
In Fifeshire the reduction takes effect next week. The coal- 
masters there have been endeavouring to introduce a proposal for 
a sliding scale, but this has been rejected by the men, who allege 
that its adoption would prejudice their connection with the British 
Federation. 

The Scottish mineral oil trade has been excited this week by the 
rapid upward movement in the prices of refined American and 
Russian oil, and the still more extraordinary advance in American 
oil certificates. The shares of the Scottish mineral oil companies 
have advanced by leaps and bounds, the rise in the last few days 
having been ——— and the fluctuations violent, Last week 
the Scotch oil companies raised the price of burning oil 1d. per 
gallon, and this week they have made a further advance of 2d., 
the price now being 77d. per gallon, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As a rule, the week before public holidays is generally a busy 
one, but last week was an exception, and this week the inaction 
has continued, and will, in all probability, for a little time. The 
exodus of principals as well as workmen has been marked, advan- 
tage having been taken of the excellent railway arrangements on 
the Cambrian, London and}North-Western, Brecon, and other lines, 
and the first excursions of the year have turned out well in all 
repects, With the coming May the regular excursion season begins, 
and this year the Cambrian has put out its best efforts, and new 
lines, notably the Swansea Bay and Rhondda will be an additional 

assenger route into the Rhondda, and the isolated districts in 
Sheedins will, by the new line in that quarter, be brought, 
I hope, into active use. 

The service of trains on the London and North-Western and 
Great Western are well arranged, and the Taff Vale and Rhymney 
show no departure from the old system of catering well to the 
public, With regard to the coal traffic on the chief railways, I 
am informed that since the reduction of Great Western coal rates 
from the eastward to Swansea, the traffic has increased three-fold. 
This is very satisfactory, and probably might be imitated to advan- 
tage by other lines. 

ost of the ports showed a falling off in coal clearances last 
week, and the list of quotations on Change indicates that a little 
time must elapse before the old tone is restored. At present a 
rather inactive character is visible in all classes of coals, and quota- 
tions are low. Cardiff prices are as follows :—Best steam, 10s. 3d, 
to 10s. 6d. ; seconds, 9s. 9d. to 103.; best Monmouthshire, 93. 3d. 
to 93. 6d.; seconds, 8s. 9d. to 93.; and dry sorts, 93, 3d. to 93, 6d.; 
best small, 5s, to 5s, 3d.; seconds, 4:. 6d.; and dry small, from 
4s., f.o.b. 

In Swansea, steam coal is quoted at 93, 9d. to 10s. 3d. for best ; 
anthracite, 8s. 9d. to 12s. 6d., according to quality. House-coal 
quotations remain, but it is questionable if pe generally are at 
prices named. Competition is keen, and buyers press for abate- 
ment at the present time. Best households are given at 10s. 6d.; 
Rhondda No. 3, 103. to 103. 3d.; brush, 8s. 9d.; small, 7s.; 
Rhondda, No. 2, 8s. 6d. to 8s, 9d.; through, 63, 94.; small, 4s, 6d. 
to 5s. Swansea quotes Rhondda No. 3 at 10s. to 10s. 6d., and 
No. 2 at 93. 3d. to 9s. 93. Cardiff quotations:—Patent fuel 
from 10s.; Swansea from 10s. 3d. Business fairly good. Coke 
is dull in unison with iron and steel; pitwood continues to show 
a little revival, and Cardiff prices are firmer at 14s. 6d. to 15:3. 
Swansea prices, 153. 6d. to 16s., into trucks, cash, thirty days. 

There is little change in iron and steel, but indications of a turn 
of the tide are being commented upon in trustworthy quarters. One 
thing appears certain, that the Welsh ironmasters are going in for 
good stocks of foreign ore this spring, and already large quantities 
are coming in to Blaenavon, Briton Ferry, Dowlais, La Sociéié 
Commerciale, &c. All the ports are getting busier in this branch, 
and during the last week a notable increase has taken place in im- 

orts of pig iron and steel bars. Two cargoes of pig iron came into 
Sone from Whitehaven, and one from Ulverstone. Pig iron 
from Millom into Swansea, tin bars from Hamilton into Newport, 
and tin bars from Harrington, with 170 tons steel scrap into 
Newport. 

The principal trade in the steel districts here continues to be 
tin bar, and the orders are such as to maintain a moderate brisk- 
ness, All other branches, especially rails, are unmistakeably dull. 
The demand for makers’ iron at Swansea has been better of late. 
I give Swansea quotations generally, as announced mid-week on 
’Change: Glasgow warrants, 423, 4d.; Middlesbrough, 34s. 6d.; 
hematite, 41s. 54.; steel rails, heavy, £3 15s. to £3 17s. 6d.; light, 
£4 7s. 6d. to £5 ; steel and iron sheets, £5 15s, to £6 5s.; Bessemer 
bar, £3 15s. to £3 16s. 3d.; Siemens, £3 18s. to £4; Welsh bar, 
£4 15s. to £4 17s. 6d. Tin-plate: Bessemer cokes, 93. 6d. to 
93, 94.; Siemens, 93, 94. to 103.; ternes, 183, 6d. to 223.; charcoal, 
best, 10s. 6d. to 123, 6d. 

The tin-plate situation remains much about the same. If a 
settlement is brought about between men and employers in one 
quarter, by the consent to a reduction, a stoppage takes place in 
another. I am glad to notify the existence of some thoughtful 
consideration on the part of some men in agreeing to a figure 
which permits of an employer getting some slight return, and 
only wish it were more general. I have repeatedly noticed of late 
gratifying activity at the mills in Briton Ferry, and wish it could 
have been continued. Last week all the mills, with the exception 
of those at Earlswood Tin Plate Works, were still idle, consequent 
upon a refusal of the men to accept a 124 per cent, reduction. In 
the finishing department at Baglan Bay and Gwalia the men have 
been busy, but the Vernon is at acomplete stop. The Albion 
New Steel Works are on the eve of a start. During the week gas 
from the producer was put into one of the furnaces, Iron ore 

rices remain unchanged, and vary from 10s. 9d. for Tafna to 

1s. 3d. best Rubio. 

Latest intelligence from the tin-plate districts is to the effect 
that with one exception the tin-plate works at Pontardulais are 
stopped, the exception is the Clayton, where the men are working 
on a 10 per cent. reduction. The Cambria works are closed for 
repairs, The Glamorgan are idle, At Hendy the work- 
men, after continuing for three months at a reduction of 124 per 
cent., came out on Saturday. The Teilo workmen were paid off 
on Saturday. 

The opinion seems to be strengthened that an end, one way or 
the other, of the crisis is at hand. Stocks are now very low. 
Last week shipments amounted to 46,959 boxes; received from 
works, 53,854 boxes. Stocks are at 176,693 boxes. 

I see that the electric mains at Cardiff are to be extended. The 
prominent movement in Cardiff at present is the formation of the 
Great Exhibition of 1896. There is a weakness, however, so far 
in administration. The metallurgical section is comprised of all 
Cardiff men, while the great outlying district with its huge in- 
dustries and specially competent managers is left unrepresented. 
Each manager of steel works certainly should be on the com- 
mittee. 

The Home Secretary’s new Coal Mine Regulation Bill has been 

the subject of discussion this week in quarters where usually the 
vexed questions of sliding scale and varying coal quotations reign 
supreme, The first clause notes the fact that the inspector is to 
be warned of mines being in a dry and dusty, and thus, according 
to new theories, in a fiery condition. The second clause provides 
that a coal mines board of three persons shall be formed, to whom 
the owner or manager may appeal against the notification of 
danger to the inspector. The chairman of the board must not be 
@ mine owner, or a miner’s agent, or employed in or about a mine, 
One member shall be owner or manager of a mine, and the 
third shall be a man employed in or about a mine, but is not or has 
not been owner or manager, such members and witnesses to be 
entitled to such remuneration as the Treasury may direct. The 
other clauses are those providing that no shot shall be fired in a 
dangerous mine unless all the workmen are, for the time being, out 
of the mine, and the firing party shall not exceed ten; and no 
— shall be used unless certified by the Secretary of State 
as fit. 
Merthy—one of the oldest of the coal districts after the early 
Neath pits—shows no signs of decadence, as I see that at the last 
valuation by the Assessment Committee an increased value is 
shown of £4765 15s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A MATERIAL improvement cannot, as yet, be perceived in amy 
branch of the iron trade, only a quiet Soleus being generally 
transacted. However, a steadier tone prevails in most departments, 
-—s fair demand is expected to be coming forward after the 

olidays, 








In Silesia there has been rather more doing in iron and steel 
upon the week ; especially the malleable iron department shows 
considerable animation, and, compared to former weeks, quite a 
good business has been transacted in bars and sheets, the last. 
named articles being in particularly lively request on forei, 
account. Pig iron, though on the whole but moderately called 
for, has also shown an improving tendency here and there, so that 
the condition of the Silesian iron trade is rather promising. 

In Austria-Hungary the general iron business has further favour. 
ably developed, pig iron, but more especially the different sorts of 
manufactured iron, meeting with a fairly good demand. Some 
pretty large orders for girders, plates, and other articles of struc. 
tural iron have been given out during the past week ; in rails and 
railway requirements, on the other hand, a poor business only is 
still reported, and the shops are, as a rule, but weakly engaged, 
The prices fetched still leave much to be desired, but a somewhat 
firmer tendency has repeatedly been noticed, as German competi- 
tion has been a trifle less keen just recently. Both makers and 
dealers are mqoee a fair trade in summer. Official quota. 
tions p.t., free Vienna, are, for good forge quality, 46f1. to 47f,; 

rey pig, 48fl. to 51fl.; Bessemer, 48fl. to 51fl.; Austrian and 
Styriga bars, 107°50fl. to 115fl.; heavy plates for boiler-making 
purposes, 180fl.; tank plates, 135f1.; steel plates, 142°50fl. to 1654 ; 
galvanised sheets, 205fl. to 270f1.; girders, 106fl. to 1108, 

The condition of the French iron trade is exactly the same as 
last week, and there is nothing new to report with regard to prices 
or demand, both remaining rather weak, but owing to some fair 
orders previously booked, a pretty regular activity is maintained 
at most of the works. Consumption in structural iron in Paris is 
stated to have been, since 1882, as under :— 





Forge pig. Cast iron. 

Tons. Tons. 
| a aT ee - 62,964 - 47,579 
|. eee ee ee 56,984 o- 89 342 
1884 36,249 82,514 
1885 . 36,209 27,819 
1886 58,778 .. 26,061 
1887 41,180 25,788 
Ds “as «sos a6) ey “eh oo8 60,097 29,972 
MUP Scr es ee Qe Ree ee ae ee! 29,460 
re, ee eee 62,276 
1891 53,881 26 552 
1892 59,745 .. .. 29,942 
1893 54,585 .. .. 27,253 
1894 52,317 27,920 


Belgian iron trade is, on the whole, depressed, makers still find- 
ing it extremely difficult to secure orders, and there is, consequently, 
but a poor employment noticeable at the forges and mills, Mer- 
chant bars No. 2, for export cost 110 to 112°50f. p.t., for home 
consumption 115f. p.t. is quoted. During the last two months 
61,000 t. coke were imported into Belgium, against 43,000 t. during 
the same period the year before ; 205,000 t. coal, against 235,000 t. 
last year ; 282,000 t. iron ore, against 272,000 t.; 2000 t. raw steel, 
against 3600 t.; 1000 t. bars, against 1400 t.; 9900 t. pig iron, 
17,000 t.; 1200 t. manufactured goods, against 1800 t. for the same 
period the year before. Export during the same period was, in 
coke, 142,000 t., against 144,000 t.; coal, 784, t., againet 
665,000 t.; rolling material, 2000 t., inst 1600 t.; iron ore, 
35,000 t., against 18,000 t.; steel rails, 1000 t., against 5000 t.; 
drawn wire, 1000 t., against 100 t.; steel manufactured goods, 
600 t., against 1200 t.; pig iron, 1000t., against 2000 t.; scrap iron, 
1500 t., against 1000 t.; girders in iron, t., against 0 t; 
plates, t., against 8600 t.; hardware, 18, t., against 
19,000 t. for the same period the year before, 

The hope that with the covering of the spring demand a general 
improvement would take place on the Rhenish-Westphalian iron 
market has not been realised, and the rather animated tone of 
the two preceding weeks has again given place to depression. All 
the reports received from the iron-producing districts are, there- 
fore, as t and unfavourable as at the beginning of the 
year. The iron ore trade continues languid. Only very small 
quantities are being produced in the Siegerland, and that may 
account for a rather firm tendency in quotations. Spathose iron 
ore is sold at M. 7 to 7°20 p.t.; roasteddo., M. 10 p.t. Nassau red 
iron ore fetches M. 9 p.t. free ae The 40 p.c. contents 
of Luxemburg-Lorraine minette is noted M. 3°20 p.t ; minor sorts 
only realizing M. 2°60 p.t. net at mines. On the pig iron market 
the demand on home account is very flat, and there are almost no 
orders received from abroad. Stocks have consequently been 
increasing. Quotations for the different sorts of pig iron are:— 
S ye 10 to 12 p.c., grade, M. 51 p.t.; forge pig, No. I., 
M. to 45; No, III, M. 42; hematite, M. 63; foundry pig, 
No. L, M, 63; No. IIL, M. 54; basic, M. 44; German Bessemer, 
M. 48 ; Luxemburg forge pig, M. 42 p.t. at works. 

Though a little more life has been stirring on the malleable iron 
market during the last weeks, the amount of business actually 
done is small, and, on the whole, very unsatisfactory prices only 
are obtainable, Concerning the different articles of manufactured 
iron, bars are exceedingly dull, and depressed in quotation. Ia 
girders, rather important orders have wen given out upon the 
week, but competition for new work is very keen, and extremely 
low prices have to be pted in q The hoop trade 
continues satisfactorily occupied. Heavy plates do not show any 
change upon the week, demand remaining poor and insufficient, 
and prices are too low to leave a Ege The sheet mills also 
complain of the unsatisfactory in ices they are compelled to 
accept, but are, on the whole, regularly occupied. The wire mills 
have been in very moderate employment only, and there is no 

rospect of an improvement in the near future, At the iron- 
oundries a want of orders prevails ; much the same can be told 
of the machine and wagon factories, which are only with difficulty 
kept going. 

Latest list quotations, per ton at works, are as under :—Good 
merchant bars, M. 100 to 103; angles, M. 110; girders, M. 88; 
hoops, M. 102 to 107; billets in basic and Bessemer, M. 73 to 75; 
heavy plates for boiler-making purposes, M. 130 to 140 ; tank do., 
M. 125 to 130; steel plates, M. 115; tank do., M. 110; sheets, 
M. 135 to 140 ; Siegen thin sheets, M. 120 to 125, in some instances 
M., 130; iron wire rods, common quality, M. 110 to 115; drawn 
wire in iron or steel, M. 95 to 110; wire nails, M. 113 to 115; 
rivets, M. 135 to 145; rivet iron, M. 130; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 200; 
steel: rails, M. 108 to 110; ‘steel sleepers, M. 106; fish-plates, 
M. 112 to 120, 














A New Austro-HuNGARIAN MAN-or-war, named the Monarch, 
will be launched at Pola in May. The engines of this veseel 
are of 6000 horse power, or 8500 with forced draught. ‘She 
has a displacement of 5500 tons, and carries 24 Krupp 24 cm. 
guns, mounted in two fixed turrets, together with six 15 cm. 
quick-firing guns, and a number of smaller pieces of ordnance. 


THE CIviL AND MgcHanicaL Enotnggrs’ Socigty.—At the 
ordinary meeting of the Civil and Mechanical Engineers’ Society, 
on Wednesday, April 10th, a paper was read on ‘ Laundry 
Machinery,” by Mr. H. Coward, in which he dealt with various 
forms of washing, wringing, and ironing machines, with the drying 
of linen, and the various principles involved in carrying out, in 4 
thorough and satisfactory manner, the proper cleansing of wearing 
apparel and other articles which are included in the general term 
a ‘household linen.” A special point of interest in the paper 
was that of a process of boiling flannel without hardening or 
prejudicially affecting it ; this being done without the use of any 
chemicals or additions to the water other than those usually em- 
ployed. Di s and models in illustration of the subject were 
exhibited, and a long discussion ensued, in which the president, 
Mr. C. T. Walrond, A.M.I.C.E ; the honorary agg 4 Mr. 
E, H. G. Brewster, A.M.I.C.E., M.I.M.E., &c.; Mr, E, Taylor; 
Mr. A. W. Ackermann, A.M,1,C,E.; Mr, R, E, Phillips, A.M.1.C.E,; 
and many others took part. 
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NEWPORT HARBOUR COMMIS. 
TONERS’ WEEKLY TRADE REPORT. 


shipments for the week ending to-day 
BR arlene esr due allowance for the 
intervention of the holidays, have been quite 
satisfactory. Amon other arrivale, the big 
steamer Maroa docked on Monday morning. She 
will take away with her tons of coal, cargo 
and bunkers. Her dra ht when loaded is 
95ft, 1lin. even keel. The Imaum is expected to 
sail on Sunday with about 7000 tons of coal. At 
the Lydney and Cramp Meadow Company’s new 
wharf, on Monday last, the s,s. Aira Force was 
loaded, cargo and bunkers, within six hours. 
During the week a good quantity of iron ore 
arrived in the port; the ss, Ross in the Alex- 
andra Dock, 8.8 io at the Blaina Wharf, 
and 8.8. Ely Rise at the Victoria Wharf. Several 
boats are also expected shortly. A healthy 
tone prevails in the ship-repairing and engineer- 
ing trade. The whole of the graving docks have 
been occupied, and all firms are well employed. 
Recently the Corporation commenced supplying 
electrical energy with plant = down specially 
for the pur of a light load, such as after 
twelve o'clock at night and three or four o’clock 
in the afternoon. e plant was made by Messrs. 
J, Fowler and Co., of Leeds, and consists of a 
50-horse power compound under-type engine, with 
a high-pressure tubular boiler, and 25 kilowatt 
alternator, with exciter bound on same bed-plate. 
The plant is capable of supplying 1000 lamps, and 
has Seen running without a single hitch. The 
quality of the light is so satisfactory that appli- 
cations for supply are coming in very largely, 
and it is expected that when the night load 
plant is comp ete, the whole of it will be required 
to comply with demand. 
The attendance on ’Change to-day was not 
, owing to the nearness of the holidays. 





The price of pitwood was firm, and a slightly 
better inquiry for tin-plates prevailed. The price 
of house-~ remains unchanged. 


The general prices ruling were as follows :— 
Coal, best steam, 9s, to 9a, 6d.; seconds, 8s, 9d.; 
house coal, best, 10s, 6d.; dock screenings, 4s. 9d. ; 
colliery, small, 4s, 6d.; smiths’ coal, 6s. 6d.; 
patent fuel, 10s, 6d. Pig iron: Scotch warrants, 
42s, 3hd.; hematite warrants, 42s, 104d. f.o.b. 
Cumberland ; Middlesbrough No. 3, 34s, 5d. 
prompt ; gery hematite, 41s, 74d. Iron 
ore: Rubio, 11s, 3d.; Tafna, 10s, $d. Steel rails, 
heavy sections, £3 15s,; light sections, £4 5s. 
Tin-plate bars, £3 15s,; Siemens’ tin-plate bars, 
best, £3 18s., all delivered in the district, cash, 
less 24 per cent, Tin-plates: Bessemer steel 
coke, 9s. 3d. to 9s. 6d.; Siemens coke finish, 
Qs, 3d, to 9s, 6d.; ternes, per double box, 28c, by 
20c., 198. to 20s. Pitwood, 14s, 9d. to lds, 
London gy telegram : Copper, £40 7s, 6d.; 
Straits tin, £6410s. Freights steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 10th, 

THERE is nothing icularly encouraging in 
the commercial situation, apart from a moderate 
expansion in volume of exchanges. Banking 
interests report a continuance of the improving 
demand for money. Manufacturers are in accord 
in this, that there is a general, though meagre, 
improvement in demand, but it is mainly due to 
the extreme economy of consumers during the 
past winter. Building operations, especially of 
small buildings, are being actively prosecuted. 
Tramway construction is engaging a great deal 
of capital. It is estimated that twenty thousand 
miles of railroad are projected, most of this 
mileage ha’ been surveyed. There are many 
evidences of improving conditions in the iron 
trade and in aan channels, but they do not 
encourage builders or manufacturers to make 
provision for such future requirements, If there 
was any change last week in prices for steel, it 
was ina downward direction. Billets are weak, 
and production curtailed to demand, Anthracite 
coal production is ahead of requirements. _Bitu- 
minous interests are confronted with high freights, 
possible strikes, and a lagging industrial condition 
that forbids a maximum output. 

The improvement in business is slow. Prices 
permit scarcely any margins of profit, Produc- 
tion in all channels is kept pretty close to market 
requirements, The iron trade is showing more 
vigour, owing to enlarging requirements from 
railroad and bridge builders. Pig iron is active 
in Western and Southern markets. If coke is 
held at its advance a brisker demand for iron and 
billets must soon set in, The rolling mills east 
and west are gaining in orders, but the low prices 
are disappointing. Steady p s is being 
made in nearly all industries to better conditions. 
March bank clearings are 7 per cent. greater this 
year than last March, and railroad earnings are 
regarded as favourable, It can be said that the 
country has finally faced about, and is stepping 
in the direction of greater activity. Car, locomo- 
tive, bridge, and ship work has taken a sudden 
upward start. If all the projected work were 
provided for in raw material, the uncertainty 
would disappear. Railroad companies are now 
looking up supplies, and manufacturers under- 
stand the importance of the first step that may 
be taken by the railroads in this direction. Most 
railway properties have been permitted to run 
down as regards equipment. Several la 
Western systems will be double tracked in the 
not remote future. is means an enormous 
demand for rails and railway supplies, 





LAUNCHES AND TRIAL TRIPS. 


On Wednesday, April 10th, Sir Raylton Dixon 
and Co,, Middlesbrough, launched from Cleveland 
Dockyard a very handsome steel screw steamer, of 
about 5500 tons deadweight carrying capacity, 
built to the order of the Mogul Steamship Com- 
pany, of which Messrs, Gellatly, Hankey, Sewell, 
and Co,, of London, are managers, and intended 
for the China tea trade. The vessel will take 
Loyd’s highest class, and has been built under 
8 Survey to their three-decked rule. Her 

imensions are 372ft. by 45ft. Gin. by 28ft. 4in. 
© upper decks are all of teak, and the vessel is 
Specially fitted in every way for the Eastern 
@, The accommodation is all arranged on the 








upper deck, with a chart-house and captain’s 
room on the bridge deck, and the crew in top- 
gallant forecastle. The vessel will be fitted with 
six steam winches, powerfal steam heey. ear 
amidships, and every modern appliance, including 
Sidgwick's patent hinged topmast. Triple expan- 
sion engines will be fitted by the Wallsend Slip- 
way and Enogineering Company, of Newcastle- 
on-Tyne, with cylinders 27in., 44in., and 72in. by 
48in, stroke, provided with steam by two single- 
ended boilers got | 11ft. 8in., working at 1701b. 
pressure, and fi with Howden’s system of 
forced draught. The vessel is built on fine lines 
and handsome model, so as to attain a good rate 
of speed. The hull and machinery have been 
constructed under the supervision of Mr. F, 
Edwards, Bishopsgate - street Within, London, 
the owners’ consulting engineer. The vessel was 
named Afrida by Mrs. Walter W. Kennedy. 

On the 2nd inst., the s.s. Rocio went on her 
trial trip. She is a fine steel screw steamer, built 
y Messrs. Wm. Gray and Co., to the order of 

essrs. Orders and Handford, of Newport, Mon. 
She takes Lloyd’s highest class, and is of the 
following dimensions :—Length over all, 243ft.; 
breadth, 34ft. 6in.; depth, 17ft. 3in. Her deck 
erections consist of a raised quarter-deck, bridge 
deck, and topgallant forecastle, The saloon and 
accommodation for captain and officers have been 
fitted aft, and comfortable quarters for the en- 
gineers in the bridge, and for the crew in the 
forecastle. The vessel is built on the web-frame 
system, with a double bottom under each hold 
for water ballast, and there is also a ballast tank 
in the after peak, Four steam winches, donkey 
boiler, steam steering gear amidships, screw 
steering gear aft, Emmerson, Walker and Thomp- 
son’s patent windlass, schooner rig, boats on 
beams overhead, and all modern appliances have 
been fitted. The engines are of the triple ex- 

ansion type, working on three cranks. They 
been supplied by the Central Marine Engine 
Works of Wm. Gray and Co, The cylinders are 
18in., 284in., and 474in. diameter, and the piston 
stroke 33in. The boilers, built of steel, are of 
large size, and give an ample supply of steam at 
a working pressure of 160lb. per square inch, 
There were present at the trial Mr. Handford, 
one of the owners, and Mr. John Boddy (under 
whose superintendence the ship and her engines 
have been constructed), repreeenting the owners. 

On Wednesday, April 10th, Messrs. Furness, 

Withy, and Co., launched from their shipbuilding 


THE PATENT JOURNAL. 
Condensed from ‘The Illustrated Official Journal of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name dress of the communicating party are 
printed in italics. 
2nd April, 1895. 
6782. SupPLyine Fue. to Burners, 8. and C. L, Turner, 
mdon. 
6783. Raisin Sexpina Macuing, F. H. Chase, London. 
6784. Caste Raitways, C. I. Earll, London. 
6785. Conveyinc Apparatus, H. H. Lake.—{J/. (. 
Martin, United States.) 
6786. Automatic Courtine for Rattway Cars, H. 
Kling, London. 
6787. CxnTRIFuGAL Spgep InpicaTors, H. Prinz, 
mdon. 
6788. RecorDING TELEPHONIC Messaces, R. K. Boyle, 
on. 
6789. Bornina Brusn and Broom Boagps, A. Foster, 
ndon. 
6790. Propuctnc Marxines, C.G. Picking and C F. B. 
Birchall, London. 

6791. Dynamo-ELectRic Macuinery, P. R. Jackson 
an ¥ iJ. wis, and G. Kemp, London. 
6792. Jan and Cover for Preservine, R. A. Gilchrist, 

Liverpool. 
67938. Woop Pavement, P. R. Jackson and Co., Ld., 
J. 8. Lewis, and G. Kemp, London. 
6794. Paunts for Coatinc Borroms of VessE1s, R. le 
Doux, Liverpool. 
6795. Emscitosep Exectric Mininc Switcues, P. R. 
Jackson and Co , Ld., and J. 8. Lewis, London. 
6796. Panoramic Canines, A. A. Agtiero, London. 
6797. Revotvine Warp Guipges, &c., J. R. Sturdy, 


on. 

6798. Removine OuTeR Layer from Woop of the Cane 
Pam, H. H. Lake.—(H. C. Meyer, Germany ) 

6799. Removine the Outer Layer from the Woop of 
the Canz Patm, H. H. Lake.—(H. C. Meyer, 
Germany.) 

6800. Gas Enoives, J. W. Mackenzie—{H. M. L. 
Crouan, France.) 

6801. Srorrerinc Bortries, R. F. 8. Molesworth, 
London. 

6802. Extractinc Gotp from Orgs, J. 8. MacArthur 
and J. Yates, London. 

6803. Prorgecrep Pyreumatic Tires, W. E. Jones, 

Dunsby-under-Bourne. 


3rd April, 1895. 
6804. Sotip Dryine Ors, J, E. and O. 8. Bedford, 
Leeds. 
6805. Stor Rop Looms, T. Fryer, Bradford. 
6806. Construction of Carp Casgs, J. Cooper, Bir- 


mingham. 
6807. = Fasteners, W. Everard, Nottingham. 
6808. 





works at Hartlepool a large steel screw st 
built to the order of Messrs. Rickinson, Son, and 
Co., West Hartlepool. The vessel is a substantial 
type of a modern cargo boat, measuring over 
320ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and dead- 
weight capacity, and is built to the highest class 
at Lloyd’s. Every care has been taken in design- 
ing this ship to construct her as strong as possib! 


APHIC APPARATUS, W. Watts, Man- 
chester. 

6809. InvisiBLE Door Sprines, A. Nicholls and A. 
Boiston, London. 

= Suspenpers, A. E. Garratt, Birming- 


6811. Carving Forks, C. Hargrave, Leeds. 

= Device for Hotpiye Sarets, G. W. Hickson, 
ottingham. 

6813. APPARATUS for TrRarninc Horses, J. Thompson, 





for the heavy deadweight trade. The vessel is 
built on the web frame system, with cellular 
double bottom all fore and aft, and subdivided at 
intervals, the after peak being also available as a 
tank, The main and fore holds are divided by 
iron water-tight bulkheads efficiently stiffened by 
an iron longitudinal division. The greater 
portion of the shell plating is in 24ft. lengths, 
and is efficiently backed up by strong sectional 
framing to the top of the vessel, all fore and aft, 
the topside plating being extra thick to withstand 
the heavy Atlantic trade. The bottom plating is 
also thicker in way of the ballast tanks, to allow of 
the vessel lying aground whilst loading. The 
whole of the weather decks, tank top, floor plates, 
&c., are also of extra thickness, and the hatch- 
ways are of extra size to take in the bulkiest 
cargo. Large winches to hatches, patent steam 
steering gear amidships, with hand gear aft, steam 
windlass, donkey boiler and patent stockless 
anchors are fitted. The vessel will be rigged as a 

le-masted schooner, and to make her available 
‘or bridge and canal work, the topmasts are 
telescopic, The engines and boilers have been 
constructed by the Central Marine Engine Works, 
West Hartlepool, and are of massive design, with 
every provision for economical working. The 
ship and engines have been constructed under 
the supervision of Mr. C, E. Smith on behalf of 
the owners The vessel was named Arion. 








SouTHaMpTON Maryn Drarnace.—Mr. F. H. 
Tulloch, M. Inst, C.E., local government inspector, 
held an inquiry at the Municipal-offices, South- 
ampton, on the 4th inst., concerning the applica- 
tion of the Corporation to borrow the sum of 
£40,000 for works of main drainage and sewage 
disposal, The scheme as prepared by the 
borough engineer, Mr. W. B. G. Bonnett, A.M. 
Inst. C.E., was fully explained by him. It em- 
braces the main drainage of the eastern districts 
of the town, comprising 541 acres with a popula- 
tion of 44,700. The object of the scheme is 
to prevent the pollution of the river Itchen, and 
to convey the sewage from its present outlet to 
disposal works, to be constructed near the mouth 
of the river. Several miles of egg-shaped brick 
sewers and stoneware tubular pipe drains are to 
be laid, also an extensive and separate system 
of surface drains supplemented by the existing 
sewers, which will be retained as outfall sewers 
for the rainfall only; the house drainage to be 
disconnected from the same and re-connected to 
the new sewers, which are each to be laid with 
gradients ensuring self-cleansing velocities. In 
two low-lying districts the sewage will be lifted by 
Shone’s pneumatic ejectors, placed in brick cham- 
bers under the roadway. For the purpose of 
ventilation it is intended to erect, at the heads of 
each new sewer, approved sewer-gas destructors 
in ornamental cast iron columns, The sewage on 
its arrival at the disposal works will pass through 
strainers to three direct-acting engines and pumps 
of the Worthington type—chemically d —and 
discharged into precipitation tanks, twelve in 
number, situated at a level to permit of the efflu- 
ent being run off at all times of the tide. Auto- 
matic chemical mixing and feeding machinery 
are to be provided, and driven by an independent 
engine. e precipitated sludge will be drawn 
from the tanks through a sealed main, lifted by 
Shone’s ejectors into a sludge reservoir, further 
precipitated and run into iron receivers, from 
which it will be forced into filter presses and 
discharged in cake, There was no on and 
the inquiry terminated, after which the inspector 
viewed the site of the works, 





6814. CenrrirucaL Macuines, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 

6815. Seat ApsusTer for Two- WHEELED VEHICLES, 
C. E. Harrison, Birmingham. 

6816. Cznrreine Too., J. Jacks, Ipswich. 

6817. Press Kwives, J. H. Sexton, Norwich. 

6818. Ruter for Apvertisinc Purposes, J. Baker, 
Birmingham. 

6819. Reis for Runaway Horses, C. Loughnan, 
Liverpool. 

6820. Sarzty Pins, H. J. Cook, Redditch. 

6821. Vessex or Water Cycue, A. H. Valda, Twicken- 


6822. Harrows, D. Hackett, Birmingham. 
6823, Conprensina Vapours, W. Griffin and J. H. 


Dales, Leeds. 

6824. Bonmne Macuing, J. Martin and R. Johnson, 
Stockton-on-Tees. 

a for Wixpows, &c., F. P. Daw, Bir- 
ming’ 

6826. Looms for Weavine, W. Rodger, Glasgow. 

6827. WoRKING FoG-sIGNALLING Macuines, 8. Ohad- 
wick, Blackburn. 

= Foa-sicwaLitina Macuine, 8. Ohadwick, Black- 

urn. 
6829. Disc Rutine Macuings, J. Shaw, Barnsley. 
er Sash Fasteninas, J. Stanley, Birken- 


6831. WatcH Pockets, W. J. Blunden, London. 
6832. Locks for Doors, J. E. A. and H. A. Squire, Bir- 


m! 

6838. Arm Pump, G. R. Thompson, Leeds. 

6834. Jornt for Leap Pip, T. Byrne, Dublin. 

6885. Inpicatine the Opsenrna of Vatves, J. B. 
Gibson, Liverpool. 

6836. Vices, C. 8. Walker, Birmingham. 

6837. Bans Fencine Wire, W. Bill, Manchester. 

5838. M-SEWED Faprics, J. Melven and J. Dittrich, 
Glasgow. 

6889. APPLIANCE for Drawixe-orr Liquips, H. Gar- 

land, West Kirby, Ches. 


6840. ys, &c., W. C. Morison, Birmingham. 
6841. Automatic Spring Hanpie, T. M. Cannon, 
London. 


6842 Banp-saw Gurpgs, W. A. Howell, Canada. 

6843. Carvine Forks, W. Tyzack, Sheffield. 

6844. Manvracture of Stez1, T. Hampton, Sheffield. 

6845. SuHarr Mscuines for Looms, T. Skerratt, J. 
Moffat, and J. Pears, Manchester. 

6846. Wixrpow Frames, T. £. Phillps and H. D. Rayner, 
London. 

6847. Hauuine out Siipway, H. Taylor and W. Ginman, 
Chertsey. 

6848. Psreumatic Spryninc Burton, A. Carter, 
London. 

6849 Gas Encines, D. Clerk and F. W. Lanchester, 
London. 

6850. Matou Box, J. F. C. Harrison, London. 

6851. Mountinc of Tower Betis, W. L. Baker, 
London. 


6852. Sarety SkkweEr, B. Dorrington, London. 

6853. A Decrma Boarp, T. Barraclough, London. 

6854. Connection for Pires, J. Werner.—(— Caldwell, 
United States.) 
6855. HoLLow ARTICLES of CELLULOID, W. P. Thomp- 
son.--(L. A. Kuntz and A, A. Rosenthal, Germany ) 
6856. Apparatus for Cuttine Coat, &c., G. J. Robins, 
London. 

6857. Protectine the Currs of Sxurrts, C. H. Meares, 
London. 

6858. VENTILATORS for Mines, &c., T. Marsden, Liver- 


pool. 
6359. hoo a Caps, A. D. Legg and Legg Bros., Ld., 
1 


verpoo! 
6860. Gates, &c., R. J. and J. B. Irving, Liverpool. 
6861. Om Lamps, G. F. Ostins, London. 

6862. ScaLe for Historicat Cuart, A. H. Scaife, 


London. 

6863. Sarzry Vent Tune, W. C. Hill and 8. Withers, 
Wembley. 

6864. Brock SicNaLiine Apparatus, G. K. and G. B. 
Winter, London. 

6865. A BackarounD Ho.psr, G. Hena, London. 

6866. Burip1ne Sxass, P. Stolte, London. 

6867. RatLway SicNaLtuinc Mecuanism, R. H. 8. J. 
Fothergill, London. 

6868. Dryine Gypsum, H. Kropff, London. 

6869. Repuction of MertTatuic Compounps, J. B. 
Torres, London. 

6870. IncanDEscenT Gas Burners, D. W. Sugg, 
London. 





6871. System of Musica Notation, G. Erede, West- 
minster. 


6872. Traeatins Carp Stivers, K. Schniter, London. 

6873. Gas Motor Cars, H. P. Holt, London. 

6874. Secunrne Winpow Sasues, CO. 8. and F. Hutchin- 
son, on. 

6875. HoLLow - BACKED Brusues, R. Haddan.—({P. 
Hochet, France ) 

6876. CLoTrHes and Umsretta Sranv3, M. Miiller, 


mdon. 
6877. — for the Sores of Boots, J. H. Woodfin, 


mdon. 

6878. EmBrocatTion for Gout, 8. Dawson and A. J. 
Disbury, London. 

6879. Propuctne Necatives, OC. L. Buras and W. 

Morgan, London. 

6880. Expanpine Bu.iets, H. W. Holland, Loncon. 

= Curr-Hooks, J. W. and 8. J. Blake and T. 8. 


> on. 
6882. Tank Wacons for Psetrotevm, H. ©. Dehn, 


on. 
6883. AnmmaL Traps, H. T. Dodd and R. Hindson, 
London. 
6884. NauticaL Recorpine Apparatus, J. G. Lovering, 
on. 


6885. Corset Busk Stirrener, R. J. Paul, London. 

6886. Naits, L. G. Heard, London. 

6887. New Mepicinat Compounp, J. I. Phillips, 
London. y 

6888. Go-carts for CHiLpREN, O. Gardyne, London. 

6889. Curr FasTreninos, J. P. Morgan, London. 

6890. Cork Extractors, T. G. H. Mann and J. G. 
Lorrain, London. 

6891. Manuracturine Bags and Sacks, C. D. Orth, 


London. 
a = — Woot Manvractugine Macuines, C. Haas, 


on. 

6893. SicNaLLine AppaRatvs, H. H. Lake.—(B. A. Fiske, 
United States.) 

=. Bopice and Dress Srirreners, G. Rosenwald, 


ndaon. 
6895. ATTACHING Front Tazs to Braces, T. Baxenden, 
mdon. 


4th April, 1896. 


6896. Axte Putters, OC. Smith, Sons, and Co., and E. 
P. Marley, Birmingham. 
6897. Firz Apparatus, J. Keeble and H. G. Sworder, 


Cambridge. 
6898. Jomntine Wirz, C. Jackson and H. H. Mulliner, 
Birmingham. 


rs 
6899. Panpiorama, A. Florio, London. 
6900. Priytine Nore-paPrer Heapinos, &c., 0. Hoddle, 


London. 
a 2 ee Prixtinc Frame, E. Seaman, 


coln, 

6902. Locks, J. E. Lucas, London. 

6903. SENSITIVE Frm, Southall Brothers and Barclay, 
Birmingham. 

6904. Saucepans, E. Apperly, Nailsworth, Glos. 

6905. Makinc AmmoniIuM Nitrate, F. W. Passmorc, 
London. 

6906. Revotvine Frat Carp Macumyzs, J. Pilling, 
Accrington. 

6907. Locks and Botts, F. Smith and C. G. Smith, 
Birmingham. 

6908. E.ectric Weicuine Apparatus, H. Richardson, 
Lichfield. 

6909. SztF ADJusTaBLE Tree, H. 8. Phillips, Man- 
chester. 

6910. Gorrzrep Toret Paper, J. Townsend and W. 
H. Dalgleish, Exeter. 

6911. Cyctz Hanpizs, A. Thomson, Manchester. 

6912. Carrier for the Caps of Pysumatic Tire VALVES, 
O. Ward, a 

6913. Mounts of Merauuic Bepsteaps, J. and F. 8. 

er, Birmingham. 
6914. ManuracTURE of PasTepoaRD, J. Luke, jun., 


gow. 
6915. A Tusk Benpinc Appiiance, W. V. Barnett, 
‘irming ‘ 
= Sappies used for Cart Harness, W. Adams, 
Ow. 
6917. Squerzive Rotiers for WasHing Macuungs, J. 
Dawson, Rochdale. 
6918. Woot Wasninc Macuines, A. Stephenson, 
Bradford 


6919. Hanp Power Dritiine Macurinezs, T. Bradley, 
Accrington. 

6920. SpRinkKLER, J. J. Moore, Slough. 

6921. PreseRvVE Frames, J. Spieres and B. Myers, 
Birmingham. 

6922. Funnets, J. E. Hornby, Manchester. 

6923. Sicwax for Encrvemen, 8. yee Dudley. 

€924. Etcuinc Grounps, J. Baker, © Norton. 

6925. Wire Gauze Fasric, F. Hugershoff, G , 

6926. ManuracTuRE of Garrsrs, I. Frankenburg an 
W. Hubbard, Manchester. 

6927. Pockets for GARMENTS, A. Leon and L. Lublinski, 
London. 

6928. Spmmnine of Fisrous MaTeriats, E. Dyson, 
Manchester. 

6929. Coan Piates, F. W. Kitto and W. Haworth, 
London. 

6930. DispLay Stanps, J. Rhodes, Birmingham. 

6931. TarLors’ Stoves, G. W. Grove, Warwickshire. 

6932. Hanpies of Smooruine Irons, G. W. Grove, 
Warwickshire. 

6933. WaTsR Pirss, A. H. Dykes and H. W. Handcock, 
Westminster. 

6934. Exectric Grow Lamps, H. W. Handcock and 4. 
H. Dykes, Westminster. 

6935. Junction Boxszs, 8. G. Dutton, London. 

6936. PaveMENT Licuts, 8. A. Smith, London. 

6937. Emptyine Liquip Measurss, A. E. Janes and H. 
A. Rule, London. 

6938. ManuracturE of Pargr, H. Thacker, London. 

6939. Kurrrine Macurngs, O. Rost, London. 

6940. Puxsator, A. Peter, Berlin. 

6941. ComBINATION GARMENTS, M. Shelley, 


mdon. 
6942. Sreves, A. J. Boult.—(F. Brandstaedter, Belgium 
6943. Cases for Contarsinc Packets of NEEDLEs, G. 
G. Printz, London. 
Grams Scourrnc Macuives, G. W. Mead, 


London. 

6945. ComBINED INK ERasER and Pencit, J. Nash, Man- 
chester. 

6946. Tosacco Pipgs, H. W. Smith, Thame. 

6947. Preventinc Water Pipes Frezzino, F. F. 
Demolder, London. 

6948. ComBmNED Pick and SHovst, T. and J. Cummin; s, 
London. 

6939. TeTHERING StancHions for Surps, W. J. Pitt, 


an 
6944. 


mdon. 

6950. Apparatus for TuRNING OveR Music, W. J. Fitt, 
London. 

=. — Apparatus for Ming Caczs, J. Stuart, 


ndon. 

6952. Gas Burner, E. G. Rudén and K. L. Norén, 
London. 

6958. Ro~iers for Prarstine Catico, J. K. and C. A. 
Harrison, London. 

6954. PREVENTING WaTER Mains Burstino, 8. J. 
Newman, London. 

ba 2 — for InDIA-RUBBER WHEELS, D. Morir, 


mdon. 
6956. Pickon Trap Putiine Devices, J. L. Mott, jun., 


London. 
6957. Postat Toses or Cyiinpers, &c., E. Hudson, 
London. 
6958. Sear SHARPENING CONTRIVANCE, J. M. Richards, 
London. 
6959. MILK-SCALDING APPARATUS, J. and C. W. Turner, 
mdon. 
6960. BILLIARD Cuss, P. A. R. Knight, London. 
6961. FasTenine for GLazep Roor Rarrers, J. Banks, 


London. 4 
6962. Macuings for Forminc Cxamps, P. F. Cassidy, 
ndon,. 
6963. Puzzis, A. Branch, Westminster. 


6964. TuBes for Girpers, G. E, Church and @. W. 
ger, London. 
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6965. Mourupreces for Cigarettes, A. L. Munson 
Lond . 


on. 

6966. Brakes for Rauway Venicies, W. Mather, 
London. 

6967. Exrractine CoLoURING-MATTER from Woops, F. 
E. Mafat, London. 

6968. Casgments, E. H. Abbott, London. 

= es TEXTILE MarTeriats, W. Mather, 


on. 

6970. Pressinc Trousers, G. Whitaker and A. A. 
Ashby, London. 

6971. Corp or Srrap Grip or Fastener, H. 8. Burton, 
London. 

6972. Gas Motors, W. Donaldson, London. 

6973. Steps, &c., A. W. Perriman and W. Owen, 
London. 

6974. Expiosion Enorvgs, F, C. Southwell, London. 

6975. CaBuvets, A. Barker, London. 

6976. CLEaninc Gas Mains, &., J. T. Catling, 
London. 

6977. Srgam Enorves, A. Morcom and G. E. Belliss and 
Co., London. 

6978. CusansinG AIR-FILTERING ScREENS, F. Ashwell 
and D. M. Nesbit, London. 

6979. Construction of Water Cyc, R. J. Smith, 
Sunderland. 

6930. Groves, J. F. O. Weston, London. 

5th April, 1895. 

6981. ComN-CONTROLLED Gas Apparatus, W. Webber, 
London. 

6982. Dryrye Matrices for Stergotypine, M. Smith, 
Manchester. 

6983. ConpucToRs’ Metronome, E. Moloney, Dublin. 

6984. FLexiste Tires for VeLocipspgs, J. Taylor, 
Manchester. 

6985. CinpEr Sirrer, H. J. B. Holland, Blackburn. 

6986. DRawine-orr Roiiers, G. H. Jowett and I. 
Sharp, Bradford. 

6987. ADaprine Sates for TeacHInc GrocRaPHy, A. 
McNeil, Glasgow. 

6988. Connectinec ToGETHER JacquaRD Carps, J. C. 
McGeorge, Glasgow. 

6989. Pressinc Kotter for ConpgnseR Rvupsers, J. 
Furness and J. Cadman, Yorks. 

6990. Vatves, D. Thomson, Liverpool. 

6991. PortaB.s Hopes for Tea Leaves, J. Crabtree, 


inco! 

6992 Corrine GeLatinous Sussrances, J. W. Atkin- 
son, G. Bramley, and J. Todd, Bradford. 

6993. SHort CouLar Bossrns, J. Moorehouse and T. 
Partington, Mauchester. 

699%. GaTE Fasteninos, H. W. Lardner, Kingston-on- 


Thames. 

6995. Fixes for Houpinc Lerrsrs, &c , D. Donaldson, 
Liverpool. 

6996. Pte Fasprics Woven Face to Facs, O. Drey, 
Pg cae 

6997. Mitkine Macutnes, A. Shiels, Glasgow. 

6998. HoLpatts, G. 8. CO. Swinton, o 

6999. Bortine Esparto, J. P. Cornett, Newcastle-on- 


‘yne. 
= APppPaRATU3 for StRetcHING Boots, J. Tierney, 
we 

7001. PuTTING on Pyeumatic Trees, 8. M. Thompson, 
Glasgow. 

7002. APPLIaNces for Carpine Enornes, A. Hitchon and 
W. E. Duckworth, Accrington. 

7008. Device for Curtine Fiowens, &c., J. Stanford, 


irming. 

7004. Gear Case for Cycuixs, J. H. Baynes and J. O. 
M. Parker, Manchester. 

7005. VacUUM-DISPLacING PRopeLLinc Buape, R. 
Clucas, Birkenhead. 

7006. Games of SkiuL, N. R. Jamieson, Dundee. 

7007. Frames for Upnoitstery, S Hawkins. London. 

= Catcu or Recerver for Doors, W. Parry, jun., 

7009. DyNaMo-ELEcTRIC Macuines, J. Finlayson, 
Glasgow. 

7010. VEHICLES, Princess Company, Limited, London. 

7011. UsDER-FaLLER Wires of Srivninc Mou .ss, J. 
Pasquill, Manchester. 

701 2. Domestic C.otues Pre, 8. Bryan and P. Phillips, 


701. ARTiFIcIAL Lawes, M. Waddell and J. Kinnear, 
Sheffield. 


7014. ConTROLLING VaLvE Apparatus, Davis and Co, 
and W. R. G. Hay, London. 
—= Construction of Oit Furnaces, G. Rose, Bishop- 


riggs. 
7016. Fore and WarTerrroor MarTerist, J. E. Fuller, 
Chelmsford. 
7017. Secorine Rams to Sieerers, J. Whitestone, 
London. 
7018. ZtTHER Bawsos, C. E. Stephenson, London. 
7019. — &c., for Groovise Woop, J. Holder, 
on. 


7020. Beartinas, W. A. Tries, Birmingham. 
7021. Vatves for Steam Enoines, A. Schmedtje, 


maon. 
7022. Lock or Bout for Doors, E. H. F. Hemingsley, 


mdon. 

7023. Prorectine Rous of Rrspon, F. W. Amsden, jun., 
London. 

7024. CLosine Jars, J. A. Huckvale and T. E. Harper, 
London. 

7025. VeLocipepss, R. Kerr, Birmingham. 

7026. Sprttoons, 8. Dinga, London. 

7027. Domestic Heatina Appiiances, J. Schuscha, 


London. 

7028. Gtopt Hotpgr, W. Craven and W. Shepherd, 
London. 

7029. Toys, E. M. Bell and ©. T. and S. W. Abbott, 
London. 


7030. Braces, J. Murphy, London. 

7031. Crores Pec, J. H. White, London. 

7032. Cusper Srrrer, F. H. Headley, London. 

7033. Protectors for Boots and SHozs, W. Dennison, 
London. 

7084. CHitp’s Carriace, E. Edwards.(C. F. 
Christoph, Austria.) 

7035. Paopetters for Arr-sHips, E. Edwards.—(B. 

ressler, Germany.) 

7036. PRessuRE RecuLator and Governor, A. W. Cash, 
London. 

7037. Staventerinc Animats, W. J. Tranter, Bir- 
mingham. 

7038. STAM GENERAToRs, E. F. Wailes, London. 

7039. Apparatus for Dartumve Rock, W. , 
London. 

7040. Comes, R. Staub and A. Monforts, London. 

7041. Cover for TrizcraPH Posts, J. Wohl, 


on. 

7042. Gas Burners, H. Defries, London. 

— pmo Jousts, W. Defries and V. I. Feeny, 
mdon 


7044. UNINFLAMMABLE Fasaics, R. J. Crowley and J. 
Chisholm, London. 


7045. Hanpites for VeLocipspes, P. Hunaeus, 
London. 
7046. Oasz for OxycEn Cy.LinpERs, W. Hornby, 
London. 
7047. Stoves, A. J. Boult.—(Camille de Smet, 
Belgium ) 


7048. Points for Lack Macuuves, E. and H. Longmire, 
London. 

7049. VeLociPpepE Sappes, G. W. Pridmore, T. J. 

_ Stu , and E. C. R. Oxley, London. 

7050. Liquip Funne xs, E. and J. Evans, London. 

7051. New Mupavarp for Cycies, A. L. M. Perkins, 


ndon. 

7052 Friction Rope Puttey Biocks, E. R. Wethered, 
Woolwich. 

7053. Beit Fastenina, J. Lieb, London. 


6th April, 1895, 


7054. Drinumne Key-sgats, J. C. Harrison, Bowness- 

, on- Windermere. 

7055. SeL¥-acTiInG WINDOW - FASTENER, A. Fisher, 

_ Thrapston. 

7056. THawine WaTER Pirgs, D. K. C, Russell, Edin* 
burgh. 


ee. Sapmeee Pontoons Froritia, J. J. Mather, 

ley, 5 

7058. Wasuuse Macuinery, J. Hudson and H. P. 
Richardson, 8. 

7059. Umperecia and WaLkrne Stick Tips, R. Cunliffe, 
Manchester. 

7060. Matcupoxes, J. F. Fletcher and L. F. Sharp, 
Manchester. 

7061. Connectine Door Knc;, A. Brown and H. C. 
Pruce, Birmingham. 

ee Uourars, C. Koerte and E. Whitley, 
Li 


Ss. 
7068. Apparatus for Sccrine Briurarps, W. &metham, 


on, 

7064. ApprTions to PeramsBuiators, F. E. Seville, 
Birmingham. 

7065. CycLe Cuarys, J. Whitehall and G. Bedford, 
Birmingham. 

7066. Wuip Tops, C. E. Williams, Liverpool. 

7067. Foor Coverincs and Lrasines, J.G. A. Kitchen, 
Manchester. 

7068. Bicycuxs, J. W. Smallmap, Nuneaton. 

7039. Beam Warpinc Macuines, B. ani F. A. Holt, 
Manchester. 

7070. Garp for Maxine Fast Rorss, &c , F. E. B. Hall, 
Smethwick. 

7071. Maxine Ferrvuuss, D. Rylands, Ld., and W. J. 
Painter, Barnsle: 

7072. APJUSTABLE 
Portsmouth. 

7073. Metatiic Containers and Covers, J. Siddeley, 
Liverpool. 

7074 Steam Generators, J. A. Ashley, Manchester. 

7075. E.tcrric Gritis, T. Fletcher, W. Russell, and 
Fletcher, Russell and Co., Manchester. 

7076. Macuine for Rouume, &c., Fasarics, E. Nash, 


jam e. 
= — EconomiseRr, A. Garrard and J.S. Argall, 
0 


lymou 

7078. Mirre Currine Macurng, T. Rimmer, Southport. 

7079. Laprgs’ Costumes, J. Noble, Ld , and H. Pearson, 
Manchester. 

7080. Construction of CycLz Wuezts, G. Smith, Bir- 
mingham. 

7081. Back Frvusm Guiiey, A. D. Bantock, Bir- 
mingham., 

7 pet OLLER Bearrncs for Rotary Suarrs, H. Butter- 

e 


y: 
Sprinc Hat Horper, ©. E. Fry, 


08: 

Keighley. 

7083. ENVELOPE for AUTOMATIC Macurngs, J. Kenyon, 
Blackburn. 

= Pickers used in Weavine Looms, H. Bracewell, 

ive: 

7085. 
Lon 

7086. E:xctric Switcu, G. W. Russell, jun., and A. 
V. Officer, London. 

7087. UnstnkaB.e Boat, J. H. Christensen and R. L. 
A. Schifter, London. 

7088. SappLe Tares, R. Flemming, London. 

7089. Muttipce SHare Piovcus, R. Koller and H. 
Krehbiel, London. 

090. Cameras, &., J. W. Jeyes and A. L. Adams, 


London. 
a Tires, P. Ambjérn (Comte de Sparre), 


oLUTE Burrer Sprixc3, W. A. Matthews, 


on. 

7092. Macuines for Parstine from Stencizs, J. Jofeh, 

7093, PULLEYS for Suarrs of Macutinery, 0. H. Pugh, 
ndon, 

7094. Drivina-cear of Cycizs, W. J. Lloyd and W. 


est, London. 

7695. Groves, B. J. B. Mills. —( Messis. J. Holbrook and 
Co , France ) 

7096. Hotper for Ciorse; and Hart, W. Schiifer, 
Hamburg. 

7097. Caszments, W. Youlten, London. 

7098. CaszmMents, W. Youlten, London. 

7099. Serrinc Ur Lerrers, &c., W. Friese-Greene, 
London. 

7100. Carriace3, The Bristol Wagon and Carriage 
Works Co. and W. 8. Hek, London. 

7101. Toots for TurNinc Metat-wakRr, T. Holcroft and 
Sons and 8. W. Challen. London. 

7102. Suarts of Co1LpREN’s Mait-carts, C. Thompson, 


on. 
7103. Locxinc VELocIPEDE WHEELS, M. Schropp, 


don. 

7104. PaotograrHs in Naturat Coxours, G. Selle, 
London. 

7105. Loapep Tare for Dressmakine, &c., A. Baker, 

London. 

7106. Starn-TREaps, J. W., T., and J. H. Claughton, 
London. 

7107. Worxine Execrric Arc Lamps, J. Brockie, 
London. 

7108. Purirication of SaccHaRINe Juices, O. Imray. 
—(La Société Anonyme Raffinerie Say, France ) 

7109. Pracine Books in AtTrTiTupgs, E. Pitman, 
London. 

7110. Sxatzs, A. Davy, London. 

gy oot ane Surrasce for Boots, F. Player, 


on. 
7112. AgRiaL Macuines, W. Karos, London. 
7113. Distrciation of SHa.ez, J. Bryson, J. Jones, and 


: r, Ww. 
7114. Maxine Printinc Surraces, J. R. Rogers, 
London. 


7115. Portrouios, E. Chevalérias, London. 

7116. Arr Vatves for Pyeumatic Tings, A. Levedahl, 
London. 

7117. Sreves, J. A. Thermeenius, London. 

7118. Pepats for Cycres, E. Luini, London. 


7119. Ecectrotysixc Sea Water, H. Nolan, 
London. 
7120. De.iverine of Cuecxs, T. Shepherd, London. 


8th April, 1895. 
7121. Kwoss for Furniture, A. L. Stamps and J. T. 


ns, Bi s 
7122, Coarn for Rat.way Steerer, J. Lansley, 


ough, 
7123. KoLiine Mi11s, I. Hayward, Birmingham. 
7124. Sounpinc Winp Instruments, W. L’Estrange, 
Manchester. 
7125. Boot-straPp and Prorecror, L. W. Jones, 


on. 
7126. Maxine Necxs of Borrizs, &., M. Jude, 
London. 
7127. Lock, W. D. and J. T. Hawdon, Newcastle-on- 
6. 


7128. LaBeLuine Botties, G. and W. Thornhill, 
Stapleford. 

7129. ManuracTuRE of Boxes, J. M. Baines and J. E. 
Thornton, Altrincham. 

7180. Knitting Macuine Negpizs, C. Bevans and J. 
Hallam, Leicester. 

7181. Exwaust VenTILaTors, F. W. Barker, London. 

7182. Spuash Boarp for Spiyninc Frames, F. W. 
Finlay, J. H. Hamilton, and W. Irvine, London. 

7133. Forcep Dravcut Furnaces, J. J. Tinker and E, 
Hollinworth, Manchester. 

7184. BatL-BEARING FuRNITURE Castor, P. Walsh, 
Manchester. 

7135. WaTEeR-cLosets, H. Akeroyd, Bradford. 

7136. SureicaL and other Saws, W. Lenker, Thornaby- 

on-Tees. 

7137. PHotocraPHic Birixp Suutrers, J. B. Irving, 

Carlisle. 

7138. Cow. for Sewers and Drains, J. Shaw, Willing- 

ton-on-Tyne. 

7139. Sarety Letrer Recrivina- Box, T. Naylor, 

Barnoldswick. 

7140. Smoxer’s Companion, T. Naylor, Barnoldswick. 

7141, Vatves of Preumatic Tings, R. F. Hall, Bir- 

mingham. 

7142, REGULATING TRANSFORMERS, Manchester Edison 

van dl Company, A. Still, and E. W. Cowan, Man- 


ester. 

7148. Fittiycs of Winpow-BLinp Ro.uzrs, 8. Bryan, 

7144. New Hanp Drituixe Toon, J. J. Whittaker, 
Cardiff. 





7145. Rattway Ticker Preserver, 0. Krause, F. 
Burkert, and P, Illing, Germany. 





7146. VeLocrpepe Jornts, J. and H. J. Brookes and P. 
L. Renouf, Smethwick. 

7147. TecepHone Receivers, J. Graham, London. 

7148. Tack-HoLpER, W. W. Phillips, Swansea. 

ue. AppLyinc Wagon Brakes, G. B. Bowles, South 


7150. Evastic Trees for Carriages, O. W. Nightin- 
gale. London. 

7151. Ow Lamps, J. T. M. Hircock, Birmingham, 

7152. Writinc by Tetecraruy, J. V. Faber, Bir- 
mingham. 


7153. Hanp-sreve3, W. Barns. jun., London. 

7154. Packtwe Mustarp, O. P. Jones, London. 

7155. A New Winpow Fastener, W. Edwards, 
London. 

7156. VeLocipgpss, J. Fletcher, London. 

7157. Gear Case for Vetocipepss, W. Murray, 
London. 

7158. Pockets for Lapres’ Dassses, &c., E. Martin, 

mdon. 

7159. Bep-pans, A. Bracegirdle, London. 

7160, Warer Gas, W. H. Westwood, E. T. Wright, and 
W. W. 8S. Westwood, London. 

7161. Hanpies of Kerries, W. and A. W. Matthews 
and 0. A. Monday, London. 

7162. Scissors, F. W. Ostermann and M. W. Brazeley, 
London. 

7163. Rupixe Sappuss, G. Hailey, London. _ 

7164, Apparatus for Dryine Harr, J. E. Prégardien, 
London. 

7165. Dressine Bacs, G. H. James, London. 

7166. Dress Pins, M. L. Needham.—(J. EF. Needham, 
Canary Islands ) 

7167. Pumpine Liq7ipe, H. Claughton and M. Stuart, 
Liverpoo 

7168, ogee for Wueets, B. Behrendt and F. Meyer, 

ndon. 

7169. AssiImtLaBLE Iron Compounns, O. Imray.—{ The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7170. ManuracturE of Dyg-sturr3, O. Imrav.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7171. Manuracturine Cyanipgs, H. Reichardt and J. 
Bueb, London. 

7172. Horsr Hossies, A. Gibbings and J. H. Pearce, 


London. 
7178. Construction of Buitpinas, J. F. Spencer, 


ndon. 

7174. AppLyine Ink to Pamtine Surracss, G. East- 
wood, on. 

7175. Exercisinc Apparatus, J. A. Jost, London. 

7176. Bucks, J. Schneider, London. 

7177. C&ankK-DRIVING Gears, J. J. van Oorde, London. 

7178. C1can Exp Cotrsrs, T. Morton, Birming! 

7179. PortaBie Boarp for Cuzss, J. Oppenheimer, 
London. 

7180. Spzep Gear and Bracket for Bicycugzs, T. Day, 
London. 

7181. ToorH-cLeanine Devicss, A. J. Boult.—(Z. C. L. 
Krueger, Germany ; 

7182. Scissors, W. Weber, London. 

7183. Toys, C. 8. Foster, London. 

7184. AuTromatic Recorpine Jack, J. Kempstalk, 
London. 

7185. CatamEntaL Sacks, P. W. Dautrich and R. 
McKibben, London. 

7186. Rotver Skates. J. A. Segerberg, London. 

7187. APPARATUS for OBTAINING CHRONO-PHOTOGRAPHIC 
Picrurss, B. J. Mills.--(4. and L. Lumiere, 
France ) 

7188. PuHotocRapuic Process, B. J. B. Mills.—(4. and 
L. Lumiére, France 

7189. Borrer Workers, F. T. Gade, London. 

7190. Comn-FREED Musical InstRUMENTS, E. Mahlke, 
London. 

7191. Exrecrric Arc Lamps, H. J. Fisher, London. 

7192. Envetore for Presgrvine So.tuB Ee Booie;, A. 
Le Chatelier, London. 

7193. Propuction of Biocks of Sat, A. Le Chatelier, 


London. 
9th April, 1895. 


7194. Manuracture of Twist Lacs, J. R. and E. W. 
Topham, ton. 

7195. Preparep Brick-ctay Tue, A. D. Dawnay, 
London. 

7196. Sprinc Connectine Hook, A. D. Bantock and J. 
Benfield, Birmingham. 

aa Esaines, J. F. Weatherley, Hunt- 
ingdo. 4 

7198. WasHine-stayps, &c., C. H. Carrington, Man- 
chester. 

7199. Fountarn Pens, J. Glass, London. 

7200. Pygumatic Tires, J. G. A. Kitchen, Manchester. 

1 Se J. H. Osbourn and W. Pemberton, 


7202. Raistnc and Lowerino Satps’ Boats, J. Wood, 
Newcastle-on-Tyne. 

7203, Apparatus for Drivine Bicycues, O. A. Potts, 
Manchester. 

7204. Propuctne Oxipe of Leap, W. H. Akester and 
H. H. Price, London. 

=. Drarers for Usz in Pans, G. A. Dean, Isle of 


an. 

7206. OVERHEAD Raitway Switcues, 8. H. Saunders, 
Liverpoo! 

7207. Suips’ Bertus and Bep Borroms, G. A. Billirgton, 


verpoo 
7208, Meratuic Mat, E. R. Billington, Liverpool. 
7209. Wasuine, &c., Enouve Rois, G. Hibbert, Gates- 


head-on-Tyne. 

7210. Sarg SHoe Hoxper, A. W. W. Willmore and H. 
W. Williams, Swansea. 

7211. Siate Fixer, E. A. Smith, Tunbridge Wells. 

7212. Door Boxts, G. and J. Dyke, Willenhall, near 
Wolverhampton. 

7218. Sprnpies of Sprvnine Frames, E. Makin, jun., 
Manchester. 

7214. Liquip-measurine, &c, Tap, G. M. Dudley, 
Dublin. 

= CoIn-FREED AppaRaTus, R. Beetlestone, Bir- 


miog 
7216. Setr1sc Lacina Hooks, M. H. Pearson and C. 
Bennion, Leicester. 
7217. PHorooraruic Apparatus, C. 8. Jones, Essex. 
7218. Wispow Fasteners, T. B. and H. Wilcox, Man- 


chester. 

7219. CrncuLaR Kwitrina Macuings, F. Wever, Man- 
chester. 

7220. Rotters for Burxps, G. Mortimer and F. J. 
Abbott, Manchester. 

7221. Sroprerine and Discuarcine Devics, H. J. 
Gardiner, London. 

7222, CARRIAGE-WINDOW Fastentnas, J. O. Vickery, 
London. 

sag 2 : ~~ _pelaaaaaaital Fastenines, J. O. Vickery, 


mdon. 
7224. Tati Covup.ines, F. E. Boss, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 





531,197, Metuop of Propucine LocaLLY-ANNEALED 
Sree, Puates, H. Lemp, Lynn, Mass, — Filed 
August 1st, 1894. 

Claim.—{1) The herein-described process of locally 
softening or drawing the temper from a Harveyised 
plate or similar plate having askin of hardened metal, 
rapes. | in passing a heating electric current through 
the metal from one point on the surface thereof to 
another point by electric contacts engaged with said 
through the pasmng goof toe current to tho taal, aad 

e e of the curren’ e metal, an 
to 2 dull duall ving or 








bracket proviies with a track, a carriage running on 
said track for carrying said heating device, a screw 
located in said bracket, a nut in the carriage fitted to 
said screw, a hand wheel for turning the screw to pro. 
































pel the carriage, and means for raising and lowering 
said device for the purpose set forth. 
531,329. Disinrecrina Apparatus, KR. P., 
Paris, France.—Filed August 8th, 1894, 
Claim.—The combination, in an apparatus for disin. 
fecting, of a cylindrical vessel provided with a door in 
one en ed to resist atmospheric pressure, an 
air pump or exhauster connected with said vessel for 
creating a vacuum and to permit of antiseptics being 


[531329] 


Pictet, 















introduced therein to react on articles or bodies to be 
disinfected in said vessel, means for actuating said 
pump or exhauster, a gasometer having an oil seal, 
pipes having stop-cocks connecting said vessel with 
cae gasometer and pump and an outlet pipe from 
said Pomp having a stop-cock, substantially as shown 
and described. 


531,334. Sussqueous Rock Breaxine Cuise., W, 
L. Ross, Newark, N.J.— Filed July 11th, 1894. 

Claim.—(1) In a subaqueous rock breaking chisel, 
the combination of a long heavy shank provided with 
a stud at its lower end, a removable point provided 
with a socket adapted to receive the stud of the 
shank, the socket and stud having projections and 
recesses which, when the stud is inserted within the 
socket and turned through a given angle, are adapted 
to interlock, and means for maintaining the parts in 
locked position whereby the point and shank are 
rigidly aud detachably united, substantially as sct 
forth (2) In a subaqueous rock breaking chiscl, the 
combination of a long, heavy shank provided witha 


(531,334) 




















stud E at its lower end, a removable point A provided 
with a socket D — to receive the stud of the 
shank, the socket having projections gg and h h’ and 
correspondi r , and the stud having projec- 
tions 6 0’, and cc’ and recesses « d’, which, when the 
stud is inserted within the socket and turned through 
a given angle, are adapted to lock, and a removable 





bolt F, passing through the socket and stud for main- 
the in a locked position whereby the 
the t and shank are rigidly and adjustably united, 


substantially as set forth. 


531,487. Mernop oF AND APPARATUS FOR COUNTER- 
BALANCING WHEELS, S. M. Vauclain, Philadelphia, 

Pa —Filed May 19th, 1894. 
Claim.—The process herein described of counter- 


balancing driving-wheels, said process consisting in 
first mounting the wheels on their sides upon a pivoted 
table, with the holes for the counter’ ce upper- 


me 


Ta 
I 











most ; second, placing a predetermined weight upon 
the crank-pin side of the wheel ; third, pouring molten 
metal into the counterbalance section of the wheel 
until the molten metal balances the weight and finally 
removing the wheel from the table, substantially as 
described. 








Epps s Cocoa.—GRATEFUL AND Comrortina.—"' B. 

a thorough knowledge of the natural laws whi: 

~— the operations of digestion and nutrition, and 
ya careful application of the fine Ve prepa of well- 





heat, and then g lyr zg 
withdrawing the electric current, at such rate that 
the amount of heat supplied is ne not quite 
equal to the amount of heat being absorbed by the 
surrounding metal, as and for the purpose descri 





bed. 
2) In an apparatus for tr local annealing, the 
Oia an the Sane Serica, of a sviaing 


ted Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors __bills.”—Civil 
Service Gazetle.—Made simply with boiling water or 





milk. Sold only in packets, by Grocers, labelle’, 
ha a Errs anpD Co, Homeopathic Chemits,s 
ion,” 
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THE TIN-PLATE INDUSTRY IN THE UNITED 
STATES. 











(By our Special Commissioner ) 

Tuat the American tin-plate industry has developed to 
a point at which it enters into very serious competition 
with the British industry is a fact which admits of no 
doubt, and the inquiry into the development and present 
condition of the industry which has been undertaken for 
the purpose of these articles has been conducted with a 
view to obtaining and presenting the plain straight facts 
of the case, without regard to commercial or political 
prejudices. Probably few British manufacturers realise 
the rapid and steady development of the industry in 
the United States, or have foreseen the probability of 
American manufacturers not only supplying all domestic 
demands, but aleo seeking to enter the lists for competi- 
tion for the trade in other countries. Previous to 
1890, tin-plates were only manufactured to a limited 
extent, more for experimental than commercial purposes ; 
but the Tariff Bill of that year, which raised the duty on 
imported tin-plate, gave a great impetus to the home 
industry, and since that time the progress has been 
steady and great, so that the industry is now firmly 
established on a sound commercial basis. 


Price of Ti 


25 \22 


1100) 22 


Prices of Tin Shown thus 


About 1868 Mr. James Park and the Cambria Iron 
Company sent men to Europe to investigate the tin-plate 
works in England, Wales, France, and Germany, but 
their reports were to the effect that while the United 
States had good facilities for carrying on this industry, 
it would not be possible to pay the rate of wages then 
ruling in the United States, and yet compete with | 
European manufacturers, unless the Government ' 
rendered come protection or assistance. In rpite of 
this, however, the high prices of foreign tin-plate led to 
some attempts to establish home manufacture, and works 
were built and tinned plates made at Leechburg, Pa., 
Wellsville, O., and Demmler, Pa., between 1872 and 
1875, After overcoming many difficulties incident to the 
commencement of a new industry, the works bn ae to 
prosper, and turned out a product that was satisfactory 
to consumers. The Welsh manufacturers, however, 
seeing the possibility of a competition that might be 
ruinous to their trade, began at once to cut the prices, 
gradually reducing it from 18 dols.—£2 12s. 6d.—to | 
4} dols.—18s. 9d. per box. The American works, there- 
fore, oyeatnoiy succumbed, as they could not sell their | 
product at such a price with any profit, and the home | 
industry was therefore practically killed, or rather 
smothered, for the time being. This, however, was the 

ginning of a struggle which, within the past year or 
two, has practically turned the tables on the Welsh | 
makers, and as already remarked, it seems not improbable 
that the American makers will soon be turning their 
attention to foreign markets. After the failure of the 





. against 
works established in 1872-75 there was a period of rest, ' the part of other opponents to progress, whether in- 





| —goods to 


THE ENGINEER. 





347 














at Pittsburg, Pa., and at Martin’s Ferry, O. | 

In regard to the use of Bessemer steel plate for tinning, 
it is stated that in 1876 the late Captain William Jones, | 
superintendent of the Edgar Thompson Steel Works, | 
and the late Mr. John Cole, superintendent of the United 
States Iron and Tin Plate Co.,, concluded that Bessemer 
steel could be profitably used as a substitute for charcoal 
iron, and billets were made by Captain Jones, which were 
actually made into tinned plate by Mr. Cole. This intro- 
duced a great economy in manufacture, but not enough 
to compensate for the difference between the labour 
wages then prevailing in Europe and inthe United States. 
Tinned plates of Beseemer steel are said not to have 
figured in the Englith may ket reports until 1678 or 1879. 

The variations of the duty on tinned plate imported to 
the United States have been as follows :— 





1867 —1873 ... ... 25 per cent. 

1873—1875 ... ... 15 per cent. 

1875 =.=... ~«.. ~=-15 per cont. and 1), cents per lb. 
876. . 15 per cent. and 1,4, cents per lb. 

1876—1883 ... ... 1/5 cents per lb. 

1884—1891 ... ... 1 cent per Ib. 

1891—1894 ... ... 2°2 cents per lb, 

1894 and 1895 ... 1°2 cents per lb. 


Feb. |March 





The imports of tin-plate from 1867 to 1894 are given in 
Table I., and the figures show the steady increase which 
continued until the high tariff went into effect, when a 
decrease was at once a + owing to the development 
of the home product. e table shows also the tin plate 
imported for export trade, the imports of tin, and other 
interesting statistical matter, compiled and arranged in 
such a way as to show the general development since 
1867. The figures given are official, having been furnished 
by the Treasury Department for the purpose of my 
report. The values in pounds sterling are approximate 
only, taking five dollars to the pound, but these converted 
values will be acceptable to English readers. 

When the High Tariff Bill, popularly known as the 
McKinley Bill, was under discussion, the opponents of 
the Bill, especially those opposing the tin-plate clauses, 
— (1) that it would be foolish thus to protect an 
industry that could hardly be said to exist; (2) also that 
higher prices would thereafter be made for home tin- 
plate, thus either raising the price of canned—or tinned 
the consumer, or reducing the price paid to 
the farmer for goods to be canned ; (3) and further, that 
it would be impossible for the United States to produce 
enough for home consumption. In other words, they 
argued that the industry did not exist, could not exist, 
and if it did exist, could not meet the demand and would 
raise prices. The development of the industry since 
that e, however, and its commercial success may be 
taken as practical answers to these arguments, and ma 
serve a8 & 





accepting such predictions on 





but in 1889 tioned plate was made in limited quantities fluenced by general principles or by interested motives. 


Returning to the political steps, the McKinley Bill was 
passed on October 1st, 1890; but the tin-plate clause 
provided that the new and higher duty on that com- 
modity should not go into effect until July ist, 1891, in 
order to give time for establishing works, and for making 
the necessary arrangements for manufacture. The elec- 
tion of November, 1890, brought into office a House of 
Representatives which was understood to be opposed to 
the high tariff, and this had a somewhat depressing effect 
upon the industry, as manufacturers hesitated to incur 
the expense of establishing factories. At the same time 
the British manufacturers took advantage of the situation 

y raising the price of their product 20 to 30 per cent., 
thus directly antagonising their American customers. The 
imports of tin-plate, terne plate, and taggers plates from 
Great Britain for the three fiscal years ending June 30th, 
1890, 1€91, and 1892, were as follows, showing that the 
abnormal importations for 1691, and the consequent over- 
stocking of the Anerican market, were not encouragirg 
conditions for the new industry :— 


1890 680,060,095 Ib. - 

| 356,428,149 lb. increase 
1891 . 1,036,489,074 Ib. (or 52 per cent.) 
1892 422,176,202 lb.... 614,312,872 lb. decrease, 


Prices of Tin Plate Shown thus 


The tin-plate clause of the Tariff Act of October, 1890 
—the McKinley Bill—was as follows :— 


(1) All iron or steel sheets or plates, and all hoops, band or scroll 
iron or steel, excepting what are known commercially as tin-plates, 
terne plates and taggers tin, and hereinafter provided for when 
galvanised or coated with zinc, or spelter, or other metals, shall 
pay three-fourths of one cent—three-eighths of a penny—per 
pound more duty than the rates im upon the corresponding 
ga or forms of common, or block sheet, or taggers iron or 


stee! 

(2) Oa and after July Ist, 1891, all iron or steel sheets or plates, 
or taggers iron coated with tin or lead, or with a mixture of which 
these metals, or either of them is a component part, by the dippirg 
or any other p » and ially known as tin-plates, terne 
plates and taggers tin, shall pay two and two-tenths cents—1,', penny 


—per pound. 

(3) Provided, that on and after July 1st, 1891, manufactures of 
which tin, tin-plates, terne plates, taggers tin, or either of them 
are component materials of chief value, and all articles, vessels or 
wares manufactured, stamped, or drawn from sheet iron or steel, 
such materials being the component of chief value, and coa 
wholly or in part with tin or lead, or a mixture of which these 
metals or either of them is a component part, shall pay a duty of 
eo per cent. ad valorem. 

(4) Provided further, that on and after July ist, 1897, tin-plates 
and terne plates lighter in weight than 631b. per hundred square 
feet shall admitted free of duty, unless it shall be le to 
appear to the satisfaction of the President—who shall, — 
7 proclamation make known the fact—that the aggregate quantity 
of such plates lighter than 631b. per hundred square feet pro- 
duced in the United States during either of the six years next 
preceding June 30th, 1897, has equalled one-third the amount of 
such plates imported and entered for consumption during any 





Y | fiscal year after the passage of this Act, and prior to said 


October Ist, 1897. 


(5) Provided, that the amount of such plates manufactured into 
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articles exported, and upon which a drawback shall be 
not be included in ascertaining the amount of such im tions. 

(6) And estan further, that the amount or ht of sheet 
iron or steel manufactured in the United States, and applied or 
wrought in the manufacture of articles or wares tinned or terne 
plated in the United States, with weight allowance as sold to 
manufacturers or others, shall be considered as tin and terne plates 
produced in the United States within the meaning of this Ac’ 

In 1894, however, an Act was passed reducing the 
duty on tinned plate, terne plate and taggers tin to 
1:2 cents—,%, of a penny—per pound, which considerably 
affected the industry, but there are no signs of this 
adverse legislation teed any tendency to kill the 
industry as a whole, although the more unfavourable 
conditions consequent upon this legislation compelled 
some of the smaller firms to go out of business. The 
trade suffered in 1894 not only from the general com- 
mercial depression, but also from the long-continued un- 
certainty as to the result of legislative talk and inaction 


id, shall 


| of tin per 


—— during 1894, as given in the market 
reports of 


e Iron Age, were as follows :— 

Table No. 11.—Prices of tin in the United States, 1894 :— 
Pence. 
10°25 


January 4th 
February lst ... 
March Ist... 
April 5th ... 
May 3rd ... 
Jane 7th ... 
July 5th ... 
August 2ad_.. 
September 6th... 
October 4th 
November Ist ... 
December 6th ... 
January, 1895... ... ‘i 
February, 1895. 13°10 


A somewhat singular feature is that the railways in 


SSee 
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TABLE No, V.—American Imports and Exports of Tin-plates and 
Terne plates during the Quarter ended June 30th, fags. " 








Imports. | Exports. 





zy | 
z | 
” | 
ee 
Me Total. 
sa) 


gt | 


Lighter than 


Lighter than 





63 Ib. per 100 sq. 


o | ft. and heavier. 








th. | Sheol th 
86,402,005 99,590| 86,501,595 

54,856 54,856 
86,456,861 99,590 36,556,451 


Lb. 
110,505,069 
9,051,019 
119,556,088 


Lb. Lb. 

| Tin-plates 108,789,652) 1,765,417 
9,004,216) 46,8038) 

..| 117,748,868) 1,812,220 


| Terne ,, 


| 
| Total.. 








In his report for this same quarter ending June 30th, 
1894—the last covered by his investigation—Mr. Ayer 


on the Tariff question. In August, 1894, the new Tariff making freight rates on tin-plate have discriminated ! stated that during that quarter forty firms manufactured 


TaBLE No, I,—Statistics of United States Commerce in Tin-plate and Tin, 1867-1894, 





Dutiable tin-plate imported. 


| 
H Exports of 
foreign tin-plate. 


Tin imported, 


“EO 
| 
Imports of ‘Domestic ex- 
||manufact’res | 
of tin-plate. | 


| Foreign 
| €xports 
rtsofmanu- of manu- 
factures of | factures 
tin-plates. | of tin- 
| | plate. 





| 


| Value, | Rate of 
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* Nors.—These are the average prices or costs in the foreign market from which the plate or tin was shipped to the United States. 


Act was finally passed, reducing the duty on tin-plate , 
from 2;% cents to 1,4 cents per pound—1,4d. to ,,d.— 
this new duty going into effect on October Ist, 1894. 
Sales at once began to decline, as consumers postponed 
all orders, except such as were required to meet im- 
mediate needs, until they could take advantage of the 
drop in prices, which was expected as soon as the lowered 
duty should go into effect. In October the prices, of 
course, fell, as expected; but the demand for plate was 
not as great as had been expected, and the trade con- 
tinued dull down to the end of the year, while the re- 
introduction of Welsh roofing plates forced to the wall 
some of the smaller works which did not make their own 
black plate. The dulness in building trades and the 
canning—or tinning—industry were also among the causes 
of a small consumption and poor business. In some 
cases the unfavourable conditions of tariff and trade led 
to a cost of 75 cents to 1°25 dols.—3s. 2d. to 5s.—per 
box on domestic tin and terne plate. The severe com- 
petition between home manufacturers and between home 
and foreign manufacturers, the commercial depression, the | 
labour troubles, and the greatly reduced margin of profit, 
are not very encouraging conditions; but it seems certain 
that the industry is now too strong and too firmly 
established to be killed or seriously injured, especially as 
the home product has a favourable reputation as to 
quality. 

The diagram, page 347, which is taken from a record of 
fluctuations in the prices of metals in the Iron Age, 
shows the monthly range of prices of tin and tin-plate 
from January, 1889, to December, 1894, and the weekly 
range during 1894. 

In January, 1895, it was reported that the market was 
demoralised, and that the outlook was not encouraging. 
Canners of most varieties of vegetables had had such 
poor returns from their enormous output of last year 
that they were lessening their operations for the coming 
season, and were, therefore, very indifferent buyers of 
plates. Fruit and meat canners were in much the same 
case, and other consumers were not making the average 
January purchases. Under these conditions the com- 
petition was keen, and kept prices low and irregular. 
At the beginning of March, 1895, business was still 
surprisingly light, the reported suspension of work at 
various foreign mills, and the reduced output at others, 
having failed to enliven buying interests and not appear- 
ing to have curtailed the amount offered. These con- 
ditions served to keep the market in a remarkable state 
of weakness, and where necessary to secure or retain 
trade American manufacturers had met foreign prices, 
thus adding to the weakness, while in some cases the 
prices for American plate had been lower than those 
quoted for foreign stock of like character. Towards the 
end of March, however, the long period of dulness was 
broken, the low prices having at last stimulated pur- 
chasers, while the depletion of foreign stocks, due to the 
forced curtailment of production, also aided the sellers. 

The price of tin declined steadily during 1894, and the 
formation of a European syndicate to control a 
“corner” in tin, in view of the expected removal of 
the duty of 4 cents—2d.—per pound, which had been 
established by the McKinley Bill, had but little effect on 
the market. When the new Tariff Act of 1894 restored 
tin to the free list, very little purchasing had been done, 





| special agent for the Treasury Department, has presented 





and the “corner” was eventually abandoned. The prices 


against the home manufacturer and in favour of the 
importer, and this, of course, has been felt most 
seriously by the Western manufacturers. Thus, for 
instance, Chicago is only 165 miles from some of the 
large works in Indiana, and is nearly 1000 miles from 
New York, yet the freight rates to Chicago have been 
9 cents—4}d.—per 100 lb. from the Indiana factory at 
the same that they were only 10 cents — 5d. — per | 
hundred pounds from the port of importation. i 
The tin-plate industry was made the subject of in- 
vestigation by the Government, and Mr. Ayer, the 


a report covering the three years from July 1st, 1891, to 
June 30th, 1894, and Table No. IIL, dealing with the 
domestic manufacture, has been compiled from the 
figures of that report :— 





46,466,335 lb. of tin-plates and terne plates, as compared 
with thirty-six firms and 38,260,4111b. of product during 
the previous quarter. Of the 46,466,335 lb. aggregate 
output, 38,501,344 lb.—or more than 72 per cent —were 
made from sheets rolled in the United States, and of 
this amount 82,477,703 lb.—or about 97 per cent.—con- 
sisted of the class of plates weighing less than 63 lb. per 
100 square feet. Of the commercial plates manufactured 


| during the quarter, 26,752,996 lb. were coated with tin, 


and 19,713,339 lb. were terne coated. The quantity of 
American sheet iron and steel made into articles and 
wares tinned or terne-plated was 1,807,8541b. This 
makes the aggregate output of tin and terne plate for the 
quarter, from all sources, 48,274,189 lb., while the total 
for the previous quarter was 40,423,300 lb. From the 
figures given it is shown that during the fiscal year 


TasLe No, II].—Tin-plate Production in the United States, 1891-1894, 











Tin-plate. 
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In table No. 1V. are given, for the same three years, the | 
amount of American sheet iron and steel made into 
articles and wares tinned or terne plated, and also the 
amount of the production of American fine sheet steel or 
black plates :— 


TaBLE No, 1V.—Production of Tinned Articles and Black Plates | 
in the United States, 1891-1894, 





Production of American fine sheet steel 
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of tables of statistics, 
Table No. V. shows the quantity of tin-plates and terne 
places imported and exported during the quarter ending 
June. 80th, 1894, which was the last quarter covered by 
the special investigation above referred to. In this table 
the imports include the quantity of tin-plates and terne 
plates imported and entered for immediate consumption, 
and of such as were imported on and after July 1st, 1891, 
and were withdrawn from the bonded warehouse for con- 
sumption during the quarter. The exports include the 
quantity of tin-plates and terne plates on which duties 
had been paid, and which were used in the manufacture 
of articles exported with benefit of drawback during the 


| 28,514,881 lb., or more than 78 
| lighter class. The production of American black plates 
| of this lighter class was 8,934,824 lb. in excess of 
/any previous quarter, and twenty rolling mills made 
| sworn returns of 


ended June 30th, 1894, American manufacturers pro- 
duced of tin and terne plates, as defined in the tariff 
law, solely from sheets rolled in the United States, 
9,334,106 lb. in excess of the net imports during 
the fiscal year ended June 80th, 1892. While in 1894 
Mr. Ayer’s report showed that 72 per cent. of the output 
was made from American black plate, it is estimated 


| that at the present time over 80 per cent. of the output 


is from American black plate. 
The production of black plates in the United States 
during the quarter ended June 30th, 1894, was 


| 87,864,901 lb., and of this amount 32,449,205 lb., or more 


than 85 per cent., belonged to the class weighing less 


than 63lb. per 100 square feet, while in the previous 


quarter the production was 380,070,701 lb., of which 
per cent., were of the 


at of 


roduction, against eighteen mills 
making returns for the preceding quarter. 

Of the forty firms mentioned as having made sworn 
returns of the manufacture of commercial tin and terne 
plates, twenty used American plates exclusively, with an 
output of 25,558,798 lb.; five used foreign plates exclu- 
sively, with an output of 4,700,197 Ib.; and fifteen used 
both foreign and American Lay with an aggregate out- 
put of 16,207,340 lb., of which 7,942,546 lb. were made 
from American black plate. Of the stamping or other 
manufacturing companies that used American sheet iron 
and steel in the manufacture of articles and wares tinned 
or terne plated, sixteen submitted sworn statements of 
production, as against fourteen in the preceding quarter. 





quarter. 


(To be continued.) , 
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be masters of the situation, and that the com- 
merce of Szee Chuen might easily be diverted 
into. British channels, the principal thing wanted 
being small steamers of very shallow draught. The 
large town of Kai Fong, situated upon the Hoang Ho, 
is also to be opened for trade. As will be observed, this 
is the only port as yet opened on the Yellow River, and 
it is far up country in quite an unexplored district, so 
that the same arguments as apply to Ching Too may be 
used in regard to the prospects of navigation upon this 
great river highway. It is dangerous in flood time, 
owing to the velocity of the current, but fast river 
steamers should be able to overcome this difficulty. 
Such have been already put on by a British com- 
pany between Hankow and I-Chang. Hoo Chow 
and Shao King, also mentioned in the treaty con- 
cessions, are upon the river Choo Kiang, not very far 
inland from Canton, and upon a branch of the same river. 
They are very important places, and the centres of a 
considerable trade in the Kwang Tung and Kwang Si 
provinces. The fifth place conceded as a treaty 
port is Peking. Here we imagine the Japanese will be 
able to do pretty well as they please, and the fact of their 
holding the two arsenals at Wei Hai Wei and Port 
Arthur, will practically make Chi Lia Japanese apanage 
rather than a Chinese province. We doubt whether any 
other country than Japan will be benefitted by the open- 
ing up of Peking, except perhaps America, which is after 
all the most interested party in this direction, for Tientsin 
has long been a good deal in the hands of Americans, and 
the railway from Tientsin to Shan Hai Kwan was started 
by them. The five new ports are marked in map with 
black spots. 

It seems to us that two questions are involved in the 
treaty now made between China and Japan, as affect- 
ing great Britain—one military, the other com- 
mercial. From a military point of view, our position 


TRADE POSSIBILITIES IN CHINA. 


One point is quite clear as to the terms of peace now 
being arranged between Japan and China, viz., that the 
latter empire is to be extensively opened up; not only 
for commercial dealings with the Power which has placed 
itself in a position to dictate those terms, but for trade 
with the world in general. 

In order to arrive at a definite view of the existing state 
of commercial matters in the Chinese Empire—so far as 
regards exterior nations—we must glance seriatim 
through the treaties by which trade rights were secured. 
So early as 1684 a factory was established at Canton by 
the East India Company, whose agents had previously 
traded at Amoy and in Formosa. But the intolerable 
oppression to which foreigners were subjected by the 
native authorities, and which grew more and more 
obnoxious as the influx of independent residents increased, 
subsequently to the cessation of the company’s monopoly, 
led to a declaration of war on the part of Great Britain in 
1839. In 1842, by the Treaty of Nanking, the Co-Hong 
at Canton, which was an iniquitous monopoly of a few 
Chinese merchants to absorb all the trade and trade 
profits in their own hands, was abolished, and five ports 
were thrown open to trade, Canton, Amoy, Foochow, 
Ningpoo, and Shanghai. For a great ‘oa of years 
trade had been carried on by British vesssels at Macao, a 
Portuguese colony and town upon an island at the mouth 
of the Pearl River which runs up to Canton, but the 
poorness of the harbour, which only permitted boats to 
enter, and the trouble of loading ships, which had to lie 
off at a roadstead five miles from the town, caused it to 
be gradually abandoned, and Canton practically took its 
place. In the meantime Hong Kong had been ceded to 
Great Britain in 1841, and was rapidly becoming an 
important place. 

The throwing open of the five ports in China was, how- 











these railways may indeed become a fact instead of an 
idea. From Calcutta to Bhamo the line is already sur- 
veyed if not actually in course of construction. And what 
@ prospect would they not open up to ourempire. India, 
Burmah, and the very richest districts of China connected 
by lines of railway debouching upon our magnificent 
entrepots at Hong Kong and Shanghai. The idea is ex- 
hilarating truly! 

But the unrestricted introduction of machinery into 
these treaty ports and into their vicinity, which is, we 
understand, to be insisted on, will be in itself a magnifi- 
cent field for British energy. The provinces about 
Canton abound in excellent coal, which only requires to 
be worked. Hitherto it has only been scratched out of 
the ground. See Chuen is also metalliferous in the 
highest degree, and there is absolutely no machinery 
of any sort in the province for the establishment 
of mines. Then, again, the erection of factories 
in these newly-acquired concessions could hardly fail to 
be a success. The Chinaman is a careful and neat 
worker, and rapidly learns to handle a machine; and 
labour is abundant and cheap. Indeed, it is difficult 
to avoid the conclusion that although our dignity may be 
somewhat upset by the summary transfer of half-a-dozen 
British concessions from Chinese to Japanese suzerainty, 
after all, the gain to us, in solid commercial advan- 
tages which accrues from the establishment of such im- 
portant treaty ports so far inland, is by no means an 
inconsiderable one. 








THE MINERS’ NATIONAL UNION. 


At the annual conference of the Miners’ National Union, held 
at Newcastle-on-Tyne on Saturday, the president, Mr. T. Burt, 
M.P., Parliamentary Secretary to the Board of Trade, delivered 
an address, 

Mr. Burt co: tulated Northumberland and Durham on the 
enjoyment of industrial peace, but said that he wished he could 
have also congratulated them on the state of trade, which was 
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certainly not as brisk as they could desire. He knew that in the 
two counties great numbers of men were out of employment entirely, 
that considerable numbers were being discharged in consequence of 
slackness of trade, and that a good many of those in work were 
only partially engaged. But they must remember that they were 
connected with a trade that had vicissitudes, and they could only 
live in hope that they would see better times. They were accus- 
tomed to call it a time of extreme trade depression and of 
almost commercial stagnation, but it seemed to him that it 
was almost a misnomer to talk of depression of trade, especially 
when they looked at the figures that had recently been published, 
giving an account of the production of coal in the United 
Taoten during the year 1894. He had before him a summary, 
from which he found that in 1894 the coal produced in the United 
Kingdom was upwards of 188,000,000 tons. It was actually more 
by nearly 14,000,000 tons than the quantity produced in the pre- 
ceding year of 1893. There was besides an increase in the number 
of men employed in the trade to the extent of more than 22,000, 
It would be unfair somewhat to compare the production of 1894 
with that of 1893, inasmuch as they had in the latter year the 
great strike in the Midlands and the South of England, extend- 
ing over several months. But the production of 1894 was 
upwards of 2,700,000 tons in excess of that of the highest 
year they ever had — 1891. ss it appeared to him 
when they talked about depression of trade that it really meant 
that they had such an enormous reserve power of production that 
the supply was considerably in excess of the demand, The ques- 
tion of foreign competition was sometimes laughed at. But it was 
quite 7 po that they should pay some heed to, or at any rate 
should endeavour to understand, the facts of the situation. It 
was well for them to remember that we did not now—as we once 
did to a large extent as a country—possess a monopoly of the pro- 
duction of coal. If our coal production had increased very largely 
—as indeed it had during the last few years—some other countries 
had increased theirs to an even greater extent. Between 1883 
and 1892 the coal production of Great Britain had increased 11°02 
per cent., Germany 27°57, and the United States 55°65 per cent. 
Of course, the United States were a great nation, consuming nearly 
all the coal they —— But there was this significant feature 
in connection with the United States: their exports were increas- 
ing, and as they could produce coal very much cheaper than any 
Euro country could, this was a development that might ulti- 
mately become a very serious matter for the older countries of 
Europe. A good deal of stress was sometimes laid upon the fact 
that one of our great dangers, one of our t difficulties in com- 
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ever, accompanied by so persistent an obstructiveness on 
the part of the Chinese Customs authorities that it was 
only after the war of 1860 that freedom for trade was 
really obtained. By the Treaty of Tientsin a Legation 
head-quarters was established at Peking, and the following 
fresh ports were declared open :—Newchwang, in the 
south of Mantchooria ; Tientsing and Taku, on the river 
Peiho ; Chefoo, in the province of Shantung; Chiukiang, 
Kiukiang, and Hankow, on the river Yang Tzee Kiang; 
Tamsui, Kelung, Taiwan, and Takow, in the island of 
Formosa; Swatow, on the Chinese coast near Hong Kong, 
and Kiungchow, on the island of Hainau. In 1876 three | 
additional ports were opened—Wenchow, on the coast | 
between Ningpo and Foochow; and Woo Hoo and | See Chuen, and Honan, by the new treaty ports just 
I-Chang on the river Yang Tzee Kiang. With the five | enumerated, will, we assume, more than counterbalance 
original treaty ports mentioned before, the total number | the logs of trade in Formosa and Chi Li, and we cannot 
in 1876 amounted to twenty-five, independently of Peking, | but believe that the British Government in permitting its 
which was only the seat of the Legation. All these | treaty concessions to be, as it were, trampled under foot 
places and treaty ports are marked in the accompanying | by Japan, has obtained a splendid quid pro qué further 
sketch map, but not the names of towns generally, as the | inland in China. It is somewhat remarkable that the 
object is to show the extent to which outside trade has | opening up of trade along these two great rivers beyond 
already penetrated into the empire. | Canton in the south and beyond I-Chang in Central 
According to the telegraphic summaries of the treaty | China, corresponds exactly with the scheme set on foot 
privileges granted now by China, the river Yang Tzee is | by the Government in 1864, when Sir Macdonald Stephen- 
practically opened up to the important and wealthy | son projected two lines of railway, commencing at Cal- 
province of Szee Chuen, which will be observed in our | cutta, passing through the north of Burmah, at Bhamo, 
map on the extreme west of China proper, as Ching Too, | thence along the south of the magnificent province of 
its capital, is mentioned as conceded. This town, though | Yunnan in China—see map—rich in the most valuable 
not actually on the great river, is connected with it by | metals; subsequently splitting into two lines, one passing 
canals and a deep branch, and is on the main road to | up the valley of the Yang Tzee near Ching Too, crossing 
central Tibet. A vast trade is at present carried on by | it at Soochow, and following the left bank as far as Chin 
river boats between Ching Too and the great cities on the | Kiang, where it ended at Shanghai after re-crossing the 
banks of the lower Yang Tzee. We imagine that Japan | river; the other line following the valley of the Canton 
has every intention of tapping this e, but, as we | river, past innumerable large cities, and ending at Kow- 
already possess five treaty ports on this important river, | loon, opposite Hong King. This projected line is 
not to mention Chung King, to which access was granted | indicated in the map. If, as is quite possible, China, 
In 1890, this place being further up than I-Chang, it seems | after her recent experience, is g to favour the 


in China is at an end—in the absence of the fleet. 
Formosa and the Pescadores in the hands of Japan 
are a direct menace, not only to Hong Kong, but to 
every British concession upon the coast from Swatow 
to Shanghai. In point of fact, we should be unable 
to stir hand or foot in the event of a disagreement with 
Japan. We will not, however, pursue this argument, but 
pass on to the commercial question, which is at present 
the one most interesting to us. Newchwang, Tientsin, 
Tamsui, Kelung, Taiwan, and Taku, the four last in For- 
mosa, passing into the hands of Japan, will probably be 
affected detrimentally to us by the treaty. But the opening 
up of the valuable provinces of Kwang Tung, Kwang Si, 


pany with other countries, was the long hours that were worked 
in other countries and the low wages that were paid. He had 
always held—and he thought many employers were beginning to 
, see it now—that the very worst method of facing competition was 
| by reducing the wages of the workmen. They had sometimes to 
| recognise the fact that a reduction of wages was inevitable. Low 
| wages were very seldom economical wages, and the same might 
| be said with regard to the hours of labour. In the countries of 
| Europe where wages were lowest and where the hours of labour 
| were longest, the cost of production, or at any rate the value of 
coal at the pit’s mouth—and he thought that might be taken as a 
| very fair gauge of the cost of production in a general way—was very 
| much bigher than in this country, and enormously higher than 
in the United States of America, where wages were even higher 
than in this country. Therefore he did not think any argument 
in favour of long hours and low wages could be derived from these 
figures. Everybody must see nowadays that the great problem 
of our time was really the reconciliation of the interests of labour 
and capital. It was not an easy thing to do; it was not a thing 
that could be done very speedily. ey had some gentlemen in 
that city a few days ago who saw how all those difficulties could 
be removed. Of course, their plan was Collectivism—the 
nationalising, not only of the land and the raw material of industry, 
but also what they called the implements of production. It was 
too large a question for him to discuss at that moment, and he 
would not argue that it was utterly impracticable. All he had to 
suggest was that there were certain ate nage difficulties in the 
way. They remembered the old recipe for cooking ahare, ‘‘ First 
catch the hare.” Well, most cooks assumed that they had got the 
hare. No doubt he was a long way behind the age, and quite 
fossilised in his views ; still, he took that opportunity of pend 
ing his faith in the older methods. He had faith in their great 
self-help organisations, in their trade unions, in their friendly 
societies, in their a societies. They might be very slow in 
their operations ; but he did not see anything that was very likely to 
be quicker, and he certainly did not see —— that was likely to 
confer greater benefits, with less harm and less friction, but which 
would do more good, not only to the workmen themselves, but to 
the whole of the community. Therefore, for his part, he preferred 
to adhere to those old lines until he saw something better. 
Resolutions were adopted thanking the Government for introduc- 
ing the Conciliation Bill ; protesting against any Parliamentary inter- 
ference with the hours of labour; urging upon the Government 
the necessity of placing a tax upon coal and mineral royalties and 
establishing a court of revision; and asking for a substantial in- 
crease in the number of mine inspectors. It was d to send 
representatives to the Miners’ International Conference, to be held 
at Paris at Whiteuntide. Messrs. Burt, Nixon, and John Wilson, 





tous that, established as we are upon the spot, we should | introduction of foreign improvements and innovations, 





M.P., were elected president, treasurer, and secretary respectively, 
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THE GAISBERG RACK RAILWAY. 


In March, 1886, the limited company for the construction 
and working of railways in Berlin—Sonderap and Co.— 
obtained from the Imperial and Royal Austrian Board of 
Trade in Vienna the final concession for the construction 
of a rack railway up the Gaisberg. The construction 
was commenced without delay, and as early as the summer 
of 1887 the railway was opened to the public. The construc- 
tion and supply of the engines, carriages, rack-gears, switches, 





| and traversers was entrusted to the Esslingen Engine Works 


| Company, in Wurtemberg, a firm which for many years has 
| been acquiring great experience in mountain railways, and 
| which since 1883 has worked together with the engineers, 
| Messrs. Riggenbach and Olten. The rails, sleepers, and 
| Lu girders were procured from Austria. 

The railway, which is oy oe chiefly by tourists, goes 
from Pauch near Sapsburg, the station of the Imperial an 
Royal Austrian Gisela Railway, to the summit of the Gais- 

| berg, 1268 m, above the sea, has a total length of 5:2 kiloms. 





~ 
Swam Eno 


and an ascent of 847m. The construction of bridges, 
tunnels, &c., could be dispensed with, because the rail- 
way follows as nearly as possible the natural configura- 
tion of the surface; consequently, only a number of 
culverts and one upper bridge were necessary. The 
earthworks likewise were very trifling. At each of the 
termini there is a reception building, and besides at the 
lower station a é6.and engine-shed. At the inter- 
mediate station J' e, and the stopping place Zistilalpe, 
there are only reception! Peladsge of simple construction. At 
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nalpe there is a crossing for the meeting of trains, con- 
—_ Tins symmetrical rack-gear switches. The length of 
the crossing is such as to allow two trains going uphill to 
meet two trains going downhill. 

In order to place several trains beside each other, at each 
of the termini there is a rack-gear crossing as well as a 
double line of rails. There are two water stations, one at the 
stations |Parsch, the other at the stopping place Juden- 
alpe; the engine, can, however, perform one up and one 
down journey without taking water on the way. There is 
traverser before the engine and carriage shed at the lower 
station Parsch for the purpose of putting the rolling 
stock into the sheds. ‘The steepest ascent of the railway 
is 25 per cent., and out of the 5:2 kiloms., about 1°8 kiloms. 
have this maximum ascent in several cases at the same time 
with curves of 150 m. radius. These are the smallest curves 
occurring in this railway, and the symmetrical as well as 
the unsymmetrical switches are likewise constructed with 
this smallest radius. The width of the track is 1 m., like 
most of the recent cog-wheel railways. 

The permanent way throughout consists of steel and 
iron. The steel rails are 100 mm. high, and weigh 23 kilos. 

er metre. The cross sleepers consist of ingot iron, their 
ength is 1:8 m., and their weight about 35kilos.each. The 
iron fish-plates have a weight of 3°4 kilos. each. The 
_wirons are 75 mm. wide, and are used for the purpose of 
further increasing the rigidity of the rails; their weight is 
6:7 kilos. per metre, but a | are used only where the ascent 
is more than 10 percent. The length of the rails as well as of 
the 1 irons is 9m. The rail joint lies directly over the 


to that in which the train is going. If, now, the two above- 
mentioned screw brakes are entirely loosened, and the train 
continues its downward motion, the cylinders suck up air 
through the opening D of the air cock B;. this air is 
compressed in the cylinder, and in the steam tubes E 
by means of the steam pistons, and congequently 
works through the steam pistons and the connecting- 
rod as brake on the principal cogged wheel. If there were no 
outlet for the air the engine would stop at once. At the 
driver’s stand there is therefore a valve F', which serves as a 
regulator for the downward journey, and which allows the air 
compressed in the cylinders to escape. The more this valve 
F is opened, the quicker the train travels down hill and vice 
versd. But since considerable heat is developed through the 
compression of the air, care must be taken that water is con- 
tinually injected during the downward journey into the 
cylinders and the slide valve case. The water escapes as 
steam through the damper G atI into the open air mixed 
with the air escaping through the above-mentioned valve F. 
In the water tanks placed on both sides of the boiler of the 
engine, a part is separated by means of a partition. From 
this part the cooling water is taken. 











THE ROYAL INSTITUTION. 
ELECTRIC CURRENTS, 


| Last Tuesday Professor George Forbes, F.R.S., delivered 


| the first of three lectures at the Royal Institution on 


“ Alternating and Interrupted Electric Currents.” He said 


cross sleepers, which are placed at an average distance of | that in the course of the work in which he had been engaged 


jm. The curb irons have suspended joints. 

The rack gear used is Riggen- 
bach’s “ladder rail,’”’ which ‘for 
many years has been tried suc- 
cessfully on various railways. It 
is made of ingot iron, and cal- 
culated for a stress of from 7000 
to 8000 kilos. The tooth division 
is 100 mm., the teeth are 36 mm. 


| during the past few years, he had had occasion to find some 








high and ?¢ mm. thick. The 
length of the different rack gear 
pieces is 3 m., hesgeon agp to 
the length of the rails of 9 m. 
The rack gear pieces have sus- 
pended joints consisting of 
bracket fish joints and screws. 
The joints of the rack gear are 
arranged so as not to occur at the 
same place as those of the rails, by 
which means the rack gear rails 
obtain an extraordinary rigidity, 
in horizontal as well as vertical 
directions, and consequently the 
cost for repairs are less than 





with ordinary rails. The rack 
ear, although it has been in use 
or eight years, shows no sign 
whatever of being worn, and has 
proved excellent up tothe present. —- 
The same can be said of the rack 
ear of the Righi Railway, which 
S been in use since 1870, that is 
to say, for fully twenty-four years. 
The greatest pressure on the 
Gaisberg Railway is 6990 kilos., 
brought sbout by resistance of 
a completely filled train at an 
ascent of 25 per cent., which is 



























































composed of the weight of the 
engine, 17°62 tons, and a carriage 
containing 56 passengers, and 
250 kilos. luggage, making 
9°5 tons; this gives at the same 
time the highest capacity of the 
engine with a speed of.7 kiloms. 
per hour on a maximum gradient 
of 25 per cent. The average speed 
is 9 to 10 kiloms. The rolling 
stock of the railway consists at 
present of six engines, seven 
passenger cars, and two open 
trucks, 

The rolling stock is constructed 
for cogged wheel working only, 
and for a width of track of one 
metre. The motive power goes 
from the cylinders by means of 
the connecting-rods to the 
driving axle, on which two 
gears are keyed. These gears 
transfer the motion to two spur gears which are fastened 
on both sides of the principal cogged wheel. Gears and 
spur gears, as well as the principal cogged wheel, consist 
of forged cast steel. The admission of steam to the cylinders 
is determined by means of a regulator with screw motion. 
The boiler is like that of an ordinary engine with plates of 
ingot iron and steel tubes, the fire-box is made of the best 
copper, and is fixed to the outer casing with copper, and to 
the crown with vertical iron stay bolts. On the fire-box 
there is a dome to which are fixed the injector steam valves, 
the whistle, the steam gauge cock, and the controlling steam 
gauge cock, as well as the steam lubricator cock; on both 
sides of the cylindrical part of the steam boiler water gauge 
glasses are fixed, to control the level of the water in the 
cylinder. On the steam dome are two sufficiently large 
Ramsbottom safety valves. 
to the system Trick-Allan. 








The front axle carries 


different powerful brakes : — (1 
sides of which friction 


& loose cogged wheel, on bot 


owe are fastened. The corresponding four iron brake | 


locks are moved from the driver’s stand by means 


of screw and lever. This brake is only used in case of need— | 
for instance, if the revolving shaft of the cogged driving | 


wheel should break. (2) Another brake, which is likewise 
worked from the driver’s stand, acts by means of brake straps 
and wooden blocks on the friction plates, which are keyed on 
both sides of the driving axle. (3) As third and principal 
brake, there is a very excellent atmospheric brake—a modi- 
fied Le Chatelier—by means of which the speed is also 

ted during the down-hill journey; the same works as 
follows :—After the train has been put into slow downward 
motion, the regulator A is closed. Then the air cock B, 
placed between the steam cylinders, can suck up sir from 
the outside t the opening D; then the valve gear is 
moved forward, that is to say, in the opposite direction 









The valve gear is according | 
| to be charged and discharged like a Leyden jar, the conduct- 
The engine which is illustrated on page 350 has three | 
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LOCOMOTIVE, GAISBERG RACK RAILWAY—END VIEW 


simple means of expression to convey to his own mind, as 
well as to the minds of others, clear ideas about more or less 
obscure electrical phenomena, and the analogies thus wrought 
out he intended to set forth in these lectures. Professor 
Dewar had told him that his listeners expected him to talk 
much of what he had been doing at Niagara. He was not 
responsible for that anticipation, and was sorry to disappoint 
them to a great extent, for he was going to speak more 
about the problems of submarine telegraphy, and in the 
experiments he intended to show had been assisted by several 
friends, more especially Mr. Swinton and Dr. Muirhead. 
Submarine telegraphy has hitherto been much wrapped up, 
he said, in tbe obscurity of mathematical symbols, and he 
hoped to make some of its more recondite phenomena intel- 
ligible to everyone. 

Professor Forbes then explained how a submarine cable has 


ing wire forming the inner coating and the sea the outer 
coating. In early times electricity was spoken of as analogous 
to the flow of water through pipes, and in some respects an 
exceedingly good analogy it is. The pressure of the water 
symbolises the electro-motive force, and the friction of the 
pipe the resistance. The pressure may be supposed to be fur- 
nished by a centrifugal pump at the central station. Instead 
of using up the whole of the energy of the centrifugal pump 
in the pipe, we might have a very large pipe, with a little one 
atits farther end in which there is great friction, and that is 
analogous to the principle of electric lighting ; or instead of 
a little pipe at the far end we may place a turbine there, and 
that would be analogous to an electro-motor to drive 
machinery. 

There are, however, more obscure electrical phenomena to 
which the analogy of water flowing through pipes does not 
apply, and especially is this the case when alternating 
currents are used. In mechanics likewise we have obscure 
phenomena not easily explicable, as in those presented by the 


action of the gyrostat, the principles of which it takes a con- 
siderable amount of thought to make clear. Again, suppose 
a révolving wheel A, Fig. 1, to have an endless 

A chain B hanging on a groove in the circum- 
ference of the wheel, and turning with it, then 
let the loop of the chain be pressed at K outof the 
perpendicular and made to assume the form 
shown in the cut, it behaves like a rigid body, 
and when left to itself does not rapidly fall back 
into a perpendicular loop. No intelligent 
mechanic would have expected such a result 
FI: |, beforehand, and still less would he have expected 
the following :—A, Fig. 2, is a wheel of cardboard with a 
number of little weights fixed round it near its circumference. 
The wheel is made to revolve 
round its central axis W. If 
now the top of the revolving 
wheel be bent over as at K, in 
the side view shown at B, 
Fig. 2, it will remain bent 
over so long as the wheel is 
driven at a particularrapidity, 
and a much greater speed has 
to be applied before it shows 
a tendency to assume the 





vertical. These mechanical A 

phenomena depend upon Fic. 2. 

flexibility, but they are not 

readily explicable. There is something analogous to them 


in electrical phenomena. 

After showing how, with rapid alternations and high 
potentials of hundreds of thousands of volts, he could light 
an incandescent lamp, and that the conditions were no longer 
analogous to the flow of water through pipes, he said that 
one of the simplest means of considering electromotive force 
was that of a vertical string, to which a twist was applied 
at one end, and acting against a resisting frictional force; on 
this principle he made an artificial line, by which several of 
the phenomena of an Atlantic cable could be imitated. The 
principle of construction may be represented by Fig. 3, in 
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which the thread above A, nearly up to the vanes, was in a 
long tube of glycerine, to put on resistance; the vanes gave 
a twist to the thread by means of an air blast applied to them 
whenever the “key” of this contrivance was pressed for the 
sending of signals; to render the signals visible to the 
auditory after passing through the thread, a mirror was 
mounted at the lower end of the apparatus, and a reflected 
spot of light projected upon the screen. B, Fig. 3, shows the 
electrical apparatus it imitated in its results. By means of 
an artificial Atlantic cable lent by Dr. Muirhead, and some 
real Atlantic telegraph instruments, signals were projected | 
upon the screen, then the same signals were sent through 
Professor Forbes’ twisted thread by means of air blasts, and 
they were identical at the receiving end, even to the way in 
which one impulse pushes on beyond its predecessor when 
sending some letters of the alphabet, without the spot of 
light first returning to zero. Professor Forbes described Dr. 
Muirhead’s artificial cables of sheets of tinfoil separated by 
paraffined paper; they were originally invented and practi- 
cally used-in research by the late Mr. Cromwell Varley, but 
have some more recent modifications by Dr. Muirhead. Mr. 
Varley publicly exhibited the originals in a Friday evening 
lecture at the Royal Institution many years ago, and with 
them showed the time taken in transmitting an electrical 
impulse along an imaginary submarine cab.e from England 
to Gibraltar, Alexandria, Bombay, Ceylon, and so on to 
Melbourne, with stations at the different places. 

Professor Forbes also described the “‘ curb key” and other 
parts of the Atlantic telegraph signalling apparatus. He 
said that the application of the curb was analogous to a man 
cracking a whip; if he threw forward the cord he could make 
a crack, but if he drew the whip sharply back just before the 
crack came, he could make & much sharper noise. In the 
curb key & current in one direction is quickly followed by 
another in the opposite direction. He showed that by his 
twisted thread apparatus he could imitate the real signals 
given by the curb key. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Inspector of machinery: W. J. 
Canter, to the Victor Emanuel. Fleet engineer: W. J. Harding, 
to the President. Staff engineers: W. C. Fincham, tothe Orlando ; 
J. Fielder, to the Blenheim. Chief engineers: W. V. Juniper, to 
the Karrakatta ; J. H. Pill, to the Minerva. Engineers: A, F. 
Kingsnorth, to the Circe; F. J. Sercombe, to the Repulse. 


INSTITUTION OF MECHANICAL ENGINEERS.—The discussion on 
Captain H. Riall Sankey’s paper on “The Governing of Steam 
Engines by Throttling and by Variable Expansion,” was continued 
and ded on Wednesday evening last, in the new lecture hall 
of the Royal United Service Institution. The President, Professor 
A. B. W. Kennedy, F.R.S., occupied the chair. It was announced 
that at the next meeting the report of the Alloys Research 
Committee would be read by Professor Roberts-Austen, who had 
undertaken to show some beautiful experiments in connection with 








the subject. The annual dinner of the Institution took place last 
evening. We must defer further report till next week. 
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THE DELAGOA BAY RAILWAY. 


THERE has recently been completed a railway which during 
its construction has been the cause of a considerable amount 
of negotiation, not altogether of a pleasant nature, between 
the Governments of Great Britain, Portugal, and the United 
States, and which is destined in the near future to exert an 
important influence on the commercial development of 
South Africa. The Delagoa Bay Railway, extending from 
the port of Lourenco Marques, on the east coast, to Pretoria, 
the seat of the Transvaal Government, is an extension of the 
short railway carried out under the auspices of the Portu- 
gusse Government some six years ago. This line was 
carried inland as far as Komati on the Portuguese boundary, 


sident Burgers, and afterwards of President Kruger, of the 
Transvaal. Its importance is due to the fact that it affords 
the shortest route between the sea and the rapidly growing 
neighbourhood of Johannesburg, passing through a country 
rich in minerals and excellently fitted for agriculture and 
farming. The distance by rail from Cape Town to Johannes- 
burg is 1013 miles, as compared with 400 miles from Delagoa 
Bay by the new railway. It is expected that the present 
year will see the completion of another important railway 
between Johannesburg and Durban, the length being about 
460 miles. 

There are some interesting features about the new railway. 
Apart from the Portuguese section, the remainder of the line, 
the property of the Netherlands South African Railway 
Company, may be divided into the 
High Veldt section and the low 
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level. The construction of the line 
on the high table lands which form 
the principal part of the Transvaal 
is of a different character from that 





SKETCH MAP 
South AFRICAN RAILWAYS. 











of the lower sections, gradients being 
easy and the route requiring little in 
the way of preparation, while on the 
low level sections heavy excavations 
had to be dealt with, and the line 
constructed in many places along the 
sides of precipices. The most re- 
markable length is the six miles in- 
tervening between the high and low 
level sections. Within this short 
distance the general level of the 
country drops from the high table 
lands of the interior a depth of about 
2000ft. down to the lower country 
on the sea coast. In many places 
the gradients of this section reach 1 
in 18, and for a distance of two and 
a-half miles a mountain railway with 
a central rack rail has had to be 
adopted, the speed being limited to 
five milesan hour. The scenery at this 








a distance of about sixty miles. The concessionaire was 


Colonel McMurdo, an American citizen, and on his death in | 


May, 1889, a month before the expiration of the time allotted 
for the construction of the line, the Portuguese Government 
took possession of the uncompleted works, and refused to 
grant any extension of time. Thereupon ensued a series of 
political intercommunications, culminating in the despatch 
of three men-of-war to Delagoa Bay by the British Govern- 
ment and the appointment of a board of arbitration to decide 
as to the compensation to be awarded to the stockholders of 
the railway. The extension of the line through the Trans- 
yaal owes its existence principally to the foresight of Pre- 


point is described as being of a very 
rugged and impressive character. The locomotives are of 
German manufacture, and are of a powerful type. The pas- 
senger cars, especially the first-class saloons, are roomy and 
comfortable. The speed maintained is such that the 350 
miles between Pretoria and Delagoa Bay is accomplished in 
27 hours, and it is expected that this time will shortly be 
reduced to 18 hours. The Portuguese portion of the line 
passes through a flat and grass-grown country to the port of 
Louren¢o Marques, which, under the tardy administration of 
the Portuguese Government, is being gradually brought into 
a fit condition to cope with the traffic which will be brought 
to its doors by the new line. New sheds are being erected 





and other improvements effected, and the railway company 
are endeavouring to still further expedite matters by arrang- 
ing for goods intended for the interior to be loaded direct 
into trucks on the pier, the duty being collected at Pretoria 
or Johannesburg by Portuguese officials. That the new rail. 
way will offer serious competition with the Cape Govern. 
ment Railways is manifest, and its construction will doubtless 
have an effect on the political and commercial development 
of the country which it is difficult to over-estimate, 








FULL-WAY COMBINATION VALVE. 


THE engravings below illustrate a new full-way valve which 
is being introduced by Messrs. Herbert and Co., 35, Queen 
Victoria-street, London. The engravings show it asa coupling 
valve. It is made under Kendall’s patent, and its cost 
is no more than an ordinary valve, but its life can be prolonged 
indefinitely by the renewal of the working parts. In the 
engravings A, is a hand wheel; B, spindle with collar and 
very strong threaded screw ; C, stuffing-box nut; D, stuffing. 
box; E, coupling or union; F, interchangeable seating; 
G, body or casing; H, valve. The piece against which the 


valve abuts in closing is also in the larger sizes made 
renewable. Thus it is claimed for this valve that when once 
fixed it may remain fixed until the body is worn out, but all 
parts connected to the body or casing are renewable as it 
becomes worn. The valve has two dissimilar facings, one 
being inclined or wedge shaped, and the other parallel with 
the axis of the valve ace which a tight joint is always 
made, any grit which may lodge on the seating at the outlet 
side of the valve being wiped or pushed off by the valve, and 
does not therefore cut or destroy the seating as when allowed 
to remain between the surfaces. 








PIPE JOINTS. 


THE accompanying engravings show a number of forms of 
pipe joints which have been adopted with wrought iron, steel, 
and cast pipes, and for cases where it is necessary where a 
good joint is required. The sections, Figs. 1 to 6, explain 
themselves, most of the joints shown having now been in use 
along time. Another form of joint for steel pipes of large 
size, steel intake pipe for the supply of the American city of 
Syracuse with water from Skaneateles Lake, a distance of 








6500ft. out from shoreinto the lake. The pipes are 54in. in 
diameter, and made in 6ft. lengths, each of which is slightly 
conical, so that the smaller end of one fits into the larger 
end of the other. These were riveted up in lengths of five, 
or 29ft. 2in. each, and afterwards four of these sections were 
riveted up on the site, making 116ft. sections. These sections 
were floated out and connected by means of the joint illus- 


we 


eo ee 


trated in Fig. 7, which, although a firm joint, is nevertheless 
slightly flexible in consequence of the flexure of the steel 
hook bolts B. In the engraving A is a cast iron cylinder 
riveted to the pipe end, C a steel spigot ring, D a soft lead 
pipe jointing ring, and E a wrought iron hoop pressing 
against the lead pipe ring. A flexible joint was also used on 
this sunk pipe near the shore, and in this connection refer- 
ence aap te made to the flexible pipe joint used in the 
Vyrnwy Aqueduct for crossing the Weaver, as illustrated in 
THE ENGINEER, July 15th, 1892, . 
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THE RUSSIAN IMPERIAL YACHT STANDART 


MESSRS, BURMEISTER AND WAIN, COPENHAGEN, BUILDERS AND ENGINEERS 








THE RUSSIAN IMPERIAL YACHT STANDART. 


On Sunday, the 10th March, the new Russian Imperial 
yacht Standart was launched from the yard of Messrs. 


Burmeister and Wain at Copenhagen in the presence of the | 


Danish Royal Family, the Russian Embassy, a selected 
company of ladies and gentlemen, and a multitude of the 
Copenhagen population. 

It was the desire of the Czar Nicholas that the vessel 


should be launched on that day, being the birthday of the | 


deceased Emperor, but on account of the severe winter, 
which had quite blocked the harbour with ice, the launching 
was invested with great difficulties, and some 150 men were 
employed throughout a week breaking the ice to get open 
water for the vessel, but the heavy work was performed, and 
the launching took place on the day fixed by the Emperor. 
In the original contract for this work, which was entered 
upon with the Russian Ministry of Marine on the 1st July, 
1893, the dimensions of the vessel were fixed at 370ft. by 
50ft. by 36ft., with a displacement of 5557 tons and 20ft. 
draught, and the vessel was intended to have an outside 
sheathing of teak and copper to just above the water-line. 
There were to be two propellers, each driven by 8 compound 
engine of 5300 indicated horse-power, and capable of giving 





Russian volunteer fleet, and to have a*speed of,21 knots. 
The last assertion is obviously untrue, as 10,000 indicated 
horse-power cannot propel a 5000-ton ship at that speed. It 
is, however, a significant circumstance that the builders are 
strictly prohibited from furnishing any designs or photographs 


of the vessel, and from allowing any to be made. Such pre- 
cautions hardly point to the vessel being purely a pleasure 


| yacht. Nevertheless, our engraving is reproduced from a pic- 


ture the accuracy of which there is no reason to question. 








MERSEY ESTUARY. 


REPORT OF THE ACTING CONSERVATOR. 


THE annual report of the acting conservator, dated 27th 
——- 1895, has lately been made public. We are glad 
to note that Admiral Rickards has completed his report several 
months earlier than was customary in the days of his prede- 
cessors, but we would point out that there is no apparent 
necessity for a delay of nearly two months between the 


| completion of the report and its publication, especially as it 


the vessel a speed of 20 knots. The delivery of the vessel | 


should take place the 1st May, 1895. 
The keel was laid on the 13th of October, 1893, with the cere- 


| method of dealing with the tar. 


monies customary in the Russian Marine, and in the presence | ‘¥@ffic in and out of Liverpool may be said to have dis- 


of the Czar Alexander and the Imperial Family, but some | 


time afterwards a new plan for the construction was devised, | 
and by an additional clause of the 9th of December, 1893, 
to the contract, it was settled that the outside sheathing was 
to be dispensed with, the beam of the vessel was altered to | 
50ft. 6in., and the displacement to 5200 tons. The engines 
were now to be of the triple-expansion system, and the boilers 
to be water-tube boilers of the Belleville system, whereas 
power and speed were unaltered. On account of these | 
EY the time of delivery was postponed to the spring | 
ce) 6. 
The outfit of the vessel will in every respect be elegant and | 
comfortable, in accordance with its destination as an Imperial | 
yacht ; and she will, of course, be provided with the best and 
most improved fittings and inventions of the present time, | 


deals with shifting quantities, viz., the condition of the navi- 
gation, and the trade of the Port of Liverpool. 

We are also pleased to find how successful the Mersey 
Dock and Harbour Board authorities have been in their 
This impediment to the 


appeared, for during the month of December last the minimum 
depth at low water was 23ft. 3in., increased to 25ft. 6in. at 


| one hour’s flood. The table containing these figures is an 


instructive one. 








sand largely mixed with silt, having a lower specific gravity 
than; the coarser sand which lay above. The dredger is 
unable to fill her hoppers as rapidly as formerly, owing to the 
material being cemented by the silt and not flowing freely to 
the pump nozzle, and further, because a large proportion of 
the silt passes away in the overflow from the hopper. It now 
| takes three hours and a-half to load the Brancker, as com- 
| pared with less than two hours when working in coarser 
material. 
| The greatest record of work done in one month occurred in 
| April, 1894, when the Brancker worked 483} hours, and 
| removed 627,000 tons. The two other dredgers together worked 
| 546 hours, and removed 172,000 tons, giving a tota! of 
| 1029 hours and 799,400 tons. The month of December 
| gives the lowest record; during that month the Brancker 
| worked 113 hours and removed 100,000 tons; the other 
| dredgers 180 hours for the removal of 48,000 tons, giving a 
| total of 293 hours and 148,000 tons. The total for the 
| year being 4,921,000 tons removed from the bar, which com- 
| pares with 1,069,000 tons in 1892. 
During the second half of 1894 the Brancker was em- 
| ployed for five months on the bar, but owing to bad 
weather her work was limited to the removal of 1,450,000 
| tons. The smaller dredgers were also employed there 
| during a portion of this period, but were withdrawn to- 
| wards the end of December to deepen the bed of the river 
| opposite the Princes landing stage in connection with the 
| scheme for facilitating the embarkation of passengers, by 
| enabling transatlantic steamers to come alongside, and 
| thus do away with the necessity for employing tenders, the 


| necessity for which has hitherto been one of the great in- 


| conveniences attending the ocean-going traffic from Liver- 


The depth of water in the dredged channel of the Mersey | poo}, 


Bar during a lunation between the new moon of the 27th of 


| November and of the 27th December, 1894, observing that the 


lunation, not being near the equinox, contains but few 


and is to be lighted with electric light throughout. The | the Mersey at dead low water, whereas a few years since 10ft. | 


steering gear can be worked by hydraulic as well as by hand | to 12ft. less was available. From January 1st to the end of 


power. There will be distilling apparatus for making fresh | June, 1894, the large dredger Brancker, 3000 tons burthen, 
water for the boilers as well as for drinking purposes, and a | Was at work night and day on the bar, weather and other cir- 
complete refrigerating plant for the cooling of provisions. | cumstances permitting; and, when driven from the bar by | 


The chief rooms of the vessel are in the after end, and here | 
the Imperial apartments will be arranged on the main deck, | 
and consisting of several cabins, a drawing room and a small 
dining saloon for eighteen persons. On the ’tween deck 
there will also be found some Imperial apartments, but the 
greater space of this deck will be fitted up for the Imperial 
suite, and on the lower deck there will be rooms for the 
servants. On the upper deck aft a roomy deckhouse will be 
erected, containing some Imperial apartments and a dining 
saloon for sixty persons. 

On the main deck in the middle part of the vessel there 
will be rooms for the Marine Minister, the General Admiral, 
and other superior officers, and the forepart of the vessel will 
give room for the ship’s officers and the numerous crew, con- 
sisting of about 400 men in all. 

There are various rumours about this vessel, for the truth, 





or even the substantial truth, it is impossible to vouch. Thus 
it is stated that she is to constitute an addition to the 





Heavy gales have occurred in the district during the past 
year, as shown by the following table, from which all gales 
not having a velocity of fifty miles an hour have been 


extreme tides. | 5 
| excluded :— 
At low At one At two Atthree | 
Depth. , A - | Greatest Greatest Duration 
. water. hour's flood. hours’ flood. hours’ flood. | Date. hourly pressure on the Direction. of 
ft. in. ft. in. ft. in. ft. in. velocity sq. ft. Gale. 
Maximum .. « ae... Bm. Os a. BY 1894 Miles. Pounds Hours. 
Minimum oo S668 -.s BE. WS Bs J - ath < are W.S.W 5 
WED iat). os cee ko SR he Ode Os. a bo ore waw — 
i | February 7th .. 62 .. .. 35 . Ww. =< 2 
Speaking generally, vessels drawing 23{t. of water can enter | Ws Sen-loth a eo Pome des 
«  IBRIME OC. jee We -- 30 
a Sen as 2. . Se wo a3 vm 
epee a ts Be ee w. cone 
« lit cell esa ce Oe Ge ae 8.W. ee 
Octuber Mth... .. 51 .. .. 3% .. wo W.EW. “oo 
bs © 7 December 18th-19th 55 .. .. 30 .. .. Ww. eo oe 2 
storms, was employed in removing shoals in the Crosby | , ee fe ee es ee 
be 3 2. Tb.) a Die ees Wan ac BS 


Channel, The Brancker removed 2,374,350 tons from the | 
bar, and two smaller dredgers together 457,390 tons—making | 
a total of 2,831,740 tons in the half-year. The total number 
of tons removed from the bar since the commencement of 
operations in September, 1890, to June 30th, 1894, amounts 
to 6,845,860 tons. Of this, the Brancker has removed | 
3,599,600 tons, and the two other dredgers 3,246,260 tons. 
The Brancker practically commenced work in August, 1893, 
and has therefore been employed only eleven months. 

The depth of water within the buoyed channel, 1000ft. 
wide, was shown by the latest soundings up to the end of | 
June to be not less than 20ft. at low water, spring tides, in | 
any part. For a space of 500ft. outside the buoys on the | 
south side of the cut there was no sounding less than 19ft., | 
and for the same distance outside the buoys on the north side | 
the least depth was 15ft. 

The material now found on the bar is composed of fine ' 





These westerly on-shore gales, so far as Liverpool is con- 
cerned, have had no injurious effect on the dredged channel ; 
on the contrary their tendency has been to level its surface, 
In spite of the bad weather and various other causes tending 
to impede dredging operations on the bar, the result obtained 
has been very satisfactory. At the end of June, 1894, the 
width of the channel was 1000ft., at low water spring tides 


| the least depth was 20ft., whereas in December the width of 


the channel had been increased to 1250ft. and the depth to 
22ft., taken at dead low water of equinoctial spring tide, 
while for a space of 500ft. beyond the line of buoys which 
mark the deep water channel there was 19ft. of water to the 
north, and 16ft. to the south ; so that the whole space of the 
cutting for a width of 1400ft, had an average depth of 23}ft. 
at low water spring tides. 

The success of these operations has been so remarkable 
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that the Mersey Dock and Harbour Board decided to order a 
second dredger of the same capacity as the Brancker, to 
be built by the Naval Construction and Armaments Co., of 
Barrow, the builders of the Brancker, and it is expected 
that the new dredger will be delivered during 1895. Increas- 
ing difficulty is being found in arranging for the deposit of 
the dredged material in suitable places, for we find that 
materials excavated, consisting of rock, clay, as well as town 
refuse, &c., from all sources, deposited during last year, 
amounted to 409,000 tons; and of silt, presumably from the 
Liverpool, Garston, and other docks, 2,294,000 tons. Not 
many years since the Mersey Dock and Harbour Board 
emptied their dredgings in the channel inside New Brighton, 
while the Garston hoppers were discharged in the lock 
chambers, and the silt flushed into the tideway at low water 
through the lock sluices. 

The Conservator also draws attention to the opening of the 
Manchester Ship Canal, an important era in the history of 
the Mersey. In his comments upon the effect of the con- 
struction of the canal upon the navigation of the Mersey, we 
are sorry to note certain paragraphs which, although they 
may prove to be true, seem on the face of the report to be 
somewhat difficult to follow. After briefly describing the 
tidal portion of the canal as extending from Eastham to 
Latchford, and the non-tidal portion from Latchford to Man- 
chester, the report states that the plans attached to the Act 
of 1885 and the Act of Parliament itself are at variance. 

We are not quite sure that we understand the difficulty 
which presents itself to the mind of the Conservator when 
he states that although the tidal openings and sluices are 
constructed in accordance with the Act of Parliament, that 
there is still water to flow out of the Weaver into the estuary, 
which water is retained in the Ship Canal. It appears to us 
that the flow from the river Weaver passing along the 
deepened channel of the Ship Canal would arrive at the tidal 
openings in time to be discharged over them, and to be of 
service in scouring the estuary channel, whereas in former 
days, impeded by the shoals and tortuous channel of the 
Weaver outfall at low tide, this particular body of water 
would never reach the navigable channel of the Mersey, but 
be stopped by the flood tide. 

The Conservator appears to consider that a certain portion 
of water, if it must at any rate be relatively small, is retained 
in the ship canal. We feel sure that if the Mersey Com- 
missioners will make arrangements with the Manchester 
Ship Canal Company, the canal may be used as the means of 
more effectually scouring the low-water channel of the 
Mersey, and dealing with this question not merely as storms 
and floods may chance to leave it, but on lines which may 
be found on trial to give the best results. 

It is only necessary to raise the tidal opening and sluices 
on the Ship Canal a few feet to impound an enormous 
volume of water, either during land floods or spring tides. 
This may be let out at any — in the twenty miles between 
Eastham and Latchford where sluices have been built, and 
where they do not already exist, such sluices can be provided. 
We are satisfied that the effect of operations of this descrip- 
tion would be as notable upon the comparatively small 
channel of the Mersey at Warrington, as the dredging at the 
bar has proved to be. 

In a previous report the Conservator stated that the fresh 
water discharged by the Mersey and its tributaries, including 
the Weaver, is from 2,000,000 to 3,000,000 cubic yards during 
each tide, as compared with 710,000,000 cubic yards entering 
and leaving the estuary on a spring tide. The quantity 
flowing into the Manchester Ship Canal above the level of 
the tidal openings on a 21ft. tide amounts to 10} million 
cubic yards, and this, if impounded, could be used for scour- 
ing at low water, when the effect on the channel would be 
greatest. hast ly 

The Conservator states. as follows::—‘ The question in the 
upper portion of the channel (the non-tidal portion) is pro- 
bably of a more serious character, inasmuch as the tidal portion 
of the river at Warrington, and for some miles below it, has 
silted up, occasioning a considerable loss of depth, which has 
been partly caused by the diversion of the upper waters from 
their normal course. This silting pp has decreased the sec- 
tional area and tidal capacity of the river; those navigating 
in this vicinity assert that since. the canal was opened the 
tide does not rise so high as it used to do, and there can be 
little doubt of the correctness of these statements. 

“In 1862 the-marine surveyor of the Mersey Dock and 
Harbour Board observed the height of high water of a 21ft. 
tide at George’s Pier to be 25ft. at Warrington, while the 
average of several similar, tides observed in 1893-4 is only 
23ft. 1lin. ; 

‘“‘ Tt seems pretty certain thatthese differences in height may 
be principally accounted for by the narrowing of the river at 
Runcorn Bridge, which was built between 1862 and 1867; 
secondly, by the concrete wall of the Ship Canal, which was 
commenced in 1888, 

‘The piers of Runcorn Bridge occupy about 170ft. of the 
breadth of the river, and the Ship Canal wall under the 
bridge narrowed it about 135ft. more. The original width of 
the river in 1861 was-1400ft., andit is now reduced by 305ft., 
or nearly one-fourth.” 

We question very much if the sectional area of the narrows 
at Runcorn has been diminished very much by the works of 
the Manchester Ship Canal Company, and of the London and 
North-Western Railway Company. The acting cpnservator, 
both in 1860 and in 1885, took care to secure clauses in the 
Acts for the removal of rocks at this place, and no doubt 
took care that the provisions of the Acts were carried out, 
A long projection from the Castle rock on the Runcorn side 
was removed, and the channel deepened, while on the Widnes 
side latterly a large area has’ been excavated by the Shi 
Canal Company. While regretting. the silting up of the 
river between Runcorn and Warrington, the.tidal capacity of 
which portion of the estuary is comparatively small, andon 
which the traffic has been trifling in quantity for many 
years, no mention is made of the great improvement which has 
taken place in the channel between Widnes and Liverpool, 
Widnes provides the main trafficnow actually depending on the 
channels of the upper Mersey, and these channels have never 
been known to remain in so good a condition for so long a 
period as has been the case since the completion of the Man- 
chester Ship Canal wall on the opposite side of the river at 
Runcorn. Surveys are made of the river Mersey at stated 
intervals between Warrington and the sea. Until a new 
survey shows that the channels above are seriously affected, 
we shali not feel greatly alarmed at the condition of the 
upper estuary. 1893-94 is the period during which high water 
at Warrington is said to have been lowered 1ft, lin. The 
Ship Canal was not opened until January, 1894, and there 
could have been no abstraction of land water from the Upper 
Mersey until after that date; so that any observations taken 
in 1893 do not apply to the abstraction of fresh water, As 


box. 








there is an improvement below Runcorn, this should help the 
channel above. At any rate, if water is required for — 
at Warrington, it can be supplied by raising the canal an 
providing sluices where desirable. 

The Ship Canal will probably prove of advantage to the 
Mersey channels. Owing to its great depth, it forms a settling 
ground for the silt and soil brought down by the tributary 
rivers, and prevents this from finding its way into the Mersey 
Estuary, and the silt deposited by the tides flowing into the 
lower reach has to be dredged and removed. With Liverpool 
at work removing the bar, Manchester dredging silt from the 
canal, to say nothing of the works of the Mersey and Irwell 
Joint Committee in the matter of purification of the streams 
in the Mersey Basin, we are inclined to take a hopeful rather 
than a despondent view of the future condition of the Mersey 
Estuary. 

The Mersey authorities obtained a conviction against the 
United Alkali Company for discharging lime in solution into 
the tideway. It was held by the late Lord Chief Justice and 
two other judges that the company had infringed Section 11 
of the Act 54th of Geo. ITI. The importance of the case 
rests on the fact that the Bench applied the Act to factories, 
and held that the waste from works, even when in solution, 
was dirt or filth within the meaning of the Act. 

It is satisfactory to find that, notwithstanding the “ bad 
times ” and the depression in trade, that the volume of traffic 
entering the Mersey continues to increase. The daily average 
number of ships entering and leaving was 118. Of these 105 
used the Qneen’s Channel. The Rock Channel continues to 
silt up as the Queen’s Channel developes. This was to be 
expected, but will none the less prove a hardship to certain 
traders and certain places in Cheshire and North Wales. 
The customs tonnage returns for the year are :—Inward, 
8,585,300 tons; outward, 9,129,600 tons; total, 17,714,900 
tons; an increase of 882,000 tons on 1893. 








INVERTED VERTICAL STEAM ENGINES. 


WE illustrate on page 352 a double cylinder non-condensing 
engine to give 50 indicated horse-power, with 801b. steam 
ressure, at 250 revolutions per minute, constructed by Messrs. 

. P. Hall and Co., Werneth, Oldham. The cylinders are 
39in. diameter by Yin. stroke. The bed-plates are of deep 
box section, strongly ribbed, with the crank pedestals cast on, 
and bored and fitted with phosphor bronze steps. The caps 
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DETAIL OF VALVE GEAR 


contain syphon oil boxes for lubricating the crank shaft 
bearings, the waste oil being caught and run into the crank 
race. The cylinders are fitted with balanced piston valves 
groundin. The steam ports are short and of large area. 
The engine is lagged with planished sheet steel over non- 
conducting felt. The stuffing-boxes are long, and the glands 
screw on, rendering it impossible to make them bind on the 
rods through carelessness in screwing up unevenly. ‘This 
only applies to tandem engines. The standards are of cast 
iron, of H section, securely bolted to the beds and cylinder 
feet with turned bolts. The pistons are of the conical marine 
pattern, of special aluminium steel, fitted with hard cast iron 
rings and secured to the rods with cones, collars, and Delta 
metal nuts. The piston-rods are of special tough steel forged 
out of the solid. The crank shaft is, of steel, with balance 
weights forged on, py | in long phosphor bronze bearings, 
The shaft is grooved at the middle for the fly-wheel keys. 
The fly-wheel is of cast iron, 54in. diameter by 12in. face. 
The connecting-rods, of special steel, are of the ordinary 
marine type, fitted with adjustable phosphor bronze bearings. 
The lubrication is effected by brass tubes from the main oil- 
The bottom ends of the rods and cranks are protected 
by guards, which also prevent the waste oil from splashing. 
The governor is of the high-speed sensitive type, driven wit 

astrap. The slides are of cast iron, secured to the back of 
the standards, The slide blocks are of special steel, having a 





large bearing surface, and lined with Magnolia metal 
lubricated by brass ‘tubes from the oe oil-box, ' Tm 
piston rod is secured by steel nuts pinned in position on each 
side of the slide block, All bearings are of large area, and 
fitted with phosphor bronze bushes; the principal ones are 
lined with Magnolia metal and have continuous lubrication 
All the —— working parts, except the crank bearings, 
are lubricated from a main oil-box by brass tubes fitted with 
syphons and taps by which the flow of oil may be regulated, 
— detail drawing shows the method of working the piston 
valves. 








MILLING UNDER VARIOUS TEMPERATURES, 


TuIs subject is a very troublesome one to the milling fraternity 
and especially to the inexperienced millers ; for it requires much 
sound judgment to keep a mill and dressing machinery up to a 
temperature necessary to the production of a bright and clear 
coloured flour. 

Ina temperature of 40 deg. Fah. up it is an easy matter to bolt 
for clear flour, as the warm ground product is sufficient to heat 
the bolting cloth to insure good work in the hands of a man under. 
standing his business. lour made when the thermometer is 
registering 20 deg. Fah. down will invariably have a dark and 
specky appearance if the mill is not in the hands of a very com. 
petent man who has had much experience handling various grades 
of wheat, both hard and soft. 

In steam mills of any capacity both live and exhaust steam may 
be utilised to t advantage for heating the building, and at a 
reasonable outlay and with the benefit derived, it will soon pay for 
its cost. In beg cold weather it is necessary to run a mill night 
and day to get flour a good colour, as the machinery is then kept at 
an even temperature, which will give an even grade of flour. In 
water mills it is rather more difficult to heat the building. A large 
stove can be used to great advantage, by running four stove pipes 
through each floor at different corners ; or, the stove may be placed 
in a convenient place on the roller floor, The doors and windows 
should be made tight-fitting, and the mill when in operation will 
have a desirable temperature. 

Itis nearly impossible to keep country mills dealing directly 
with the farmers at an even temperature. They are often as chilly 
asasawmill. The only remedy for such a condition is to build 
the mill differently so as not to receive wheat on the roller floor, 
If wheat is received from farmers on this floor, the receiving scale 
should be enclosed in a small room or a small elevator built. Of 
course, many have the latter arrangement. In very cold weather 
it is bad policy to have a door opening directly into the mill. It 
would be an easy matter to have an entrance through the ware- 
house, or build a large storm door to keep out the cold draughts, 
It is a very important matter to keep a mill warm when in 
operation, 

If the wheat to be ground is hard it should be run on to the first 
break rolls through a good wheat steamer, if it is soft through a 
heater, If the mill is run day and night the rolls will heat the 
stocks sufficient to keep it warm to the end of the process, although 
the redressing reels will make specks, so that the miller will have 
to cut rather short on them. A mill with a convenient flow sheet 
arranged so as to cut from one reel to another, and under the 
supervision of a man who understands his business, can be made to 
produce flour of a desirable colour at all times merely by the 
manipulation of the grinding and bolting. 

In cold weather grinding must be done closer, as the bolts will 
dress more freely and cause specks, Specky flour will be made in 
mills more frequently where the purifiers are not performing 
their duty. Many proprietors are at fault in regard to their mills 
making specky flour in cold weather, as they do not always pro- 
vide heating apparatus.—C, F. Oliver in the American Miller, 











THE INSTITUTION OF CIVIL ENGINEERS.—Owing to rebuilding it 
has been decided not to hold any further ordinary meetings of the 
Institution of Civil Engineers during the present session ; but the 
special meeting on the 2nd of ay: and the annual general 
meeting on the 28th of May, will be held by arrangement at the 
Royal United Service Institution. 

LEEDS ASSOCIATION OF ENGINEERS.—The annual meeting for 
the election of officers was held on April 11th in the lecture-room 
of the Association. The following now constitute the executive: 
President, Mr. Sam Thornton; vice-president, Mr. Jas. Bowers ; 
committee, Messrs, Alfred Atkinson, T, Craister, B, Dean, J.C. 
Jefferson, Robert ig and Joe A. Tempest ; librarian, Mr. W. 
H. Drake ; auditors, Messrs. W. J. Dickinson and Chas, Porter ; 
Soom, Mr. William Sheldon ; hon, secretary, Mr. George W. 

ackburn. 


IRON AND STEEL INSTITUTE.—The annual meeting, 1895, will be 
held at the house of the Society of Arts, John-street, Adelphi, 
London, on Thursday and Friday, the 9th and 10th days of May, 
1895, commencing each day at 10.30 o’clock a.m, Thursday, 
Lrg 9th, 9.30 a.m.: Meeting of Council at the Society of Arts; 
10,30 a.m.: General meeting of embers. The Council will present 
their report for the year 1894; the hon. treasurer—Mr, David 
Dale—will present the statement of accounts for 1894 ; scrutineers 
will be appointed for the examination of the voting papers ; the 
Bessemer gold medal for 1895 will be presented to Henry Marion 
Howe, of Boston, U.S.A,; the president-elect—Mr. David Dale— 
will deliver his inaugural address ; a selection of papers will be read 
and discussed. 7 p.m.: Annual dinner of the Institute at the 
Freemasons’ Tavern. Friday, May 10th, 10.30 a.m.: General 
meeting of members at the Society of Arts. A selection of papers 
will be read and discussed. The following is a list of the papers 
that are expected to be read and discussed :—(1) On ‘ Metal 
Mixers as used at the Works of the North-Eastern Steel Company,” 
by Arthur Cooper—member of Council. (2) On the “‘ Hardening 
of Steel,” by H. M. Howe—Bessemer f° d-medallist. (3) On 
‘* Tests of Cast Iron,” by W. J. Keep. (4) On the ‘* Manufacture 
of Steel Projectiles in Russia,” by Sergius Kern, metallurgist to the 
Russian Admiralty. (5) On the ‘‘Iron Ore Mines of Elba,” by 
Herbert Scott. (6) On the ‘‘ Effect of Arsenic upon Steel,” by 


RICHARD DUDGEON.—Many readers, the American Hngineer re- 
marks, will be sorry to hear of the death of Richard Dadgeon, for 
many years a well-known mechanical engineer and inventor of New 
York. Mr. Dadgeon was the inventor of the portable hydraulic- 
jack, the roller boiler-tube expander, and a steam hammer, all of 
which are in use to-day just as Mr. Dadgeon devised them ; the 
priority of the hydraulic-jack was disputed by another manufac- 
turer—E, Lyon—of New York, and extended litigation resulted, 
which ended by the Court awarding it to Richard Dadgeon. The 
roller pallentabe expander has been infringed upon over the 
world, but this has not interfered mnatestally with the success of 
the original invention. Mr. Dadgeon was the inventor of 
numerous other devi hines, and ran one of the first 
steam i 





an 
carriages in New York. He appeared with it in Central 
Park, but the opposition to it was so strong that he was debarred 
from using it in public, Richard Dadgeon was a man of strongly 
marked individuality, and never hesitated to speak his mind upon 
any subject to any person, no matter what their rank or station in 
life. He was no respecter of persons, but he was not an aggressive 
man. He was loyal to his friends, and no one knew better than he 
who they were. Subterfuge and excuses he detested with all the 
scorn he could express, ont we could fill nearly a columa with in- 
cidents of his denunciation of persons who had offended him in 
this respect. Richard Dudgeon was a thorough mechanic in all 
that the word implies, and he accumulated a handsome property, 
and left a flourishing business which has been in the same place 
a nearly half a century. He died April 8th in New York, aged 

years, 
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RAILWAY MATTERS. 


Tae London and North-Western Railway Company 
consume 3500 tons of coal per day. 

Tur chime whistle has been adopted as standard for 
paseenger locomotives on the Pennsylvania Railroad. Many of 
the engines are already equipped with these whistles. 


Mr. Joun F. McInrosu has been appointed Locomo- 
tive Superintendent of the Caledonian Railway as successor to the 
late Mr. Lambie, Mr. MeIntosh was chief-inspector of the 
running department, 

Tue Pennsylvania Railroad Company has completed 
the separation of the grades at North Penn Junction, seven miles 
east of Philadelphia, where six tracks of the Philadelphia and 

2eading Company now run beneath the Pennsylvania Company’s 
tracks. 

TWELVE thousand tons of steel rails for a California 
railroad are said to have been contracted for by the Lackawanna 
Steel Co., at 22°75 dols. per ton, delivered on the dock at Jersey 
City. Itis said that foreign competition was barred because the 
order could not be filled in time. 


A RETURN just issued shows that the average earnings 
of the Swedish light or narrow gauge railways is £140 15s. 6d. 
per kilometre, and the traffic expenditure £82 lle, 64., leaving a 
net surplus of £58 4s, The average cost oi construction has been 
£1681 per kilometre, so that the return on the capital expended 
should have averaged 3°46 per cent, 


Mr. F. W. Wess, locomotive superintendent of the 
London and North-Western Railway, addressed a large gathering 
of delegates representing the Mutual Insurance Society, at Crewe, 
on Monday. He pointed out how the decrease of trade during the 
past year or two had diminished the mileage on the North-Western 
Railway. In the first four months of the present year their 
engines had run 409,000 miles less, 


Tue French Western Railway Company has made 
arrangements with the Heilmann Company for two electric loco- 
motives of 108 tons 5 cwt. 1°012qr., capable of dragging 196 tons 
16 ewt. 3°295 qr. at the speed of 62 miles 243°305 per hour. 

Railway News, quoting from the Journal des Transports, says these 
locomotives, the power of which will be triple that of the one 
tested last year on the Nantes line, are intended for the Paris- 
Dieppe line, and the company hopes to be able at the end of next 
June to make the journey in two hours, 


TueRE will be opened shortly a new line in Cuba, 
which is a branch of the Sabanilla and Marota Railway. A branch 
line leads to the rich manganese ore deposits of the Ponnpo Mining 
Company. The main branch extends to Gauntanamo, about 
thirty-seven miles beyond the existing end of the line,at La Maya, 
but this is only in the prospective stage. The new branch starts 
near the Cristo Station, eleven miles from Santiago de Cuba, and 
runs to Samaya, 10 miles, whence there is a branch of nearly two 
miles to the Ponnpo manganese mines, 


Ir was mentioned in THe ENGINEER some time ago that 
the Manchester, Sheffield, and Lincolnshire Railway Company was 
constructing fifty new engines of an improved type at its Gorton 
Works, and that it was about to invite tenders for seventy-six 
other engines from private firms. I am now in a position to state 
that these seventy-six engines have all been let to Messrs, Beyer, 
Peacock and Co, of Gorton, Manchester. The placing of this 
work will encourage local trade in railway material to some extent, 
as a good deal of the parts required, particularly wheels, axles, 
tires, and springs, come from Sheffield. 


A GENERAL classification of the accidents in February 
on American railways shows the following :— 


+, Other 
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Negligence in operating .. 24 .. 3 .. 1 .. 2 20 
Unforeseen obstructions .. 0 .. 16 .. 38 .. 19 .. 18 
Unexplained .. . .. .. 18 .. 39 .. 0 57 .. 40 
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THERE is a good deal of friction amongst the Taff Vale 
railway men, and a large meeting was held on Sunday at Cardiff to 
protest against an alleged violation of the agreement of 1890, whereby 
‘payment was guaranteed by the management at the rate of 
sixty hours per week, unless there is serious interruption at the 
collieries,” Large contingents of Barry and Rhymney men were 
present, evidently in sympathy with the movement. There was a 
good deal of vigorous speaking, and finally a motion was formnu- 
lated, proposed, seconded, and carried by over 1500 hands, that the 
leaders should seek enlightenment upon the subject from the 
management, and to press forareply by May 2nd. Oar South 
Wales correspondent says it is cordially hoped in the district that 
a satisfactory arrangement may be brought about. 


A QUARTERLY meeting of the Tramways Institute of 
Great Britain and Ireland was held at Hanley last week. Mr. W. 
J. Carruthers Wain, President of the Institute, was in the chair, 
and some interesting discussions took place, One of these was 
upon a paper submitted by Mr. W. G. Laws, upon ‘‘ Traction up 
to Date,” with special reference to certain new proposals of the 
Newcastle-on-Tyne Corporation. The president presented a ae 
upon the Light Railways Committee report, and a discussion fol- 
lowed upon the municipalisation of tramways. Mr. Wain considered 
that corporations should have full control over their own roads, 
but should leave the making and managing of tramways to those 
who understood them, so long as they showed an adequate return 
upon the capital outlay. The meeting was made the more 
aS an inspection of the Horley electric lighting station, 
and the trial of the Souleim automatic brake attached to an engine 
and car of the North Staffordshire Railway Company. 


Tue Board of Trade report on the causes of a collision 
which occurred on the 28th of February last at the National 
Colliery Junction, on the Taff Vale Railway, between two coal 
trains, one of which was proceeding from Mardy to Cardiff, the 
other having been left standing on the line inside the home-signal 
of the colliery junction, states that the run-away train consisted 
of an eight-wheeled tank engine, running bunker in front, 
twenty-nine laden coal wagons and a 10-ton brake van, and was 
fitted with the following brakes:—The engine with steam and 
hand brakes working blocks on the coupled wheels, and automatic 
vacuum brake apparatus for use with nger trains ; eighteen 
wagons, in front of the train, with ‘‘ pin” brakes, the remainder 
—eleven—rack brakes, applying to two wheels on each wagon ; the 
van, in rear of the train, having two hand brakes each applying to 
two wheels, The train run into consisted, atthe time, of twenty- 
one coal wagons and a brake van. Referring to the causes of this 
train’s ‘‘ running wild,” Major C, W. Addison says:—'‘On the 
steepest part of the line the brakes acted satisfactorily, and it is 
strange why the driver should have afterwards lost control of bis 
train unless he miscalculated the speed he was running at. The 
evidence shows that the rails were very slippery. Guard Richards, 
who showed considerable pluck in leaving his van just before the 
collision, to put down more wagon brakes, states that he noticed 
several pin brakes, which he had secured at Mardy, were released 
when the train stopped. The rack pattern of wagon brake is, in 
my opinion, preferable ; the latter toe another advantage, very 
clearly brought out in this inquiry, viz., that it can be applied, by 


NOTES AND MEMORANDA. 


A LARGE meteorite has been seen in the region of the 
Pyrennees. According to Reuter telegrams from Pan and San 
Sebastian, its appearance was exceptionally brilliant, and was 
followed by a loud report. It is believed that it fell somewhere on 
the neighbouring mountains, 


A NEW compound or mixture for freezing or chilling is 
described in the specification of the patent of Mr, K. C. Edmunds, 
The cooling mixture is constitu of sodium sulphate, 4 lb.; 
ammonium nitrate, 3 lb.; sodium phosphate and ammonium sul- 
phate, 1lb. each; and 2 oz, of nitric acid diluted with 4 lb. of 
water, or approximately these proportions, 


A sIMPLE experiment demonstrating the presence of 
argon in atmospheric nitrogen was recently made before the Paris 
Academy of Sciences by M. Guntz. The author obtains argon by 
replacing magnesium by electrolytic lithium. Owing to the lower 
temperature at which lithium completely absorbs nitrogen, it is 
— to pass atmospheric nitrogen over several heated iron 

ats containing lithium, and collect argon over mercury at the 
exit end of the apparatus, 


AN improved furnace has been designed by Mr. W. D. 
Allen, Sheffield, for the purpose of keeping hot and equalising the 
temperature of ingots, blooms, or billets of iron or steel. The 
latter are supported on pipes or hollow bars, through which water 
is caused to flow, these hollow supports being arranged longitu- 
dinally in the furnace, so that the ingots, &:., as they slide or 
travel along upon the pipes or bars, will be caused to present con- 
tinually fresh portions of their surfaces to them. 


A RECENT number of the Comptes Rendus contained 
plans and reports relating to the removal of the capital of Brazil 
to a new site, by M. H. Faye, printed in Portuguese and French. 
The district in which the proposed new site for a Brazilian capital 
is situated lies between the parallels 15° 40’ and 16° 8’ and the 
3° 18’ and 3° 24’ at an altitude of above 1000 metres. The same 
number contained a letter to M. Faye, by M. Cruls, giving a short 
account of the main features of the survey work undertaken on 
the new site, 


A PAPER which may give some indications with refer- 
ence to peculiarities in butter making and in requirements in the 
machines for it, was recently read before the Paris Academy of 
Science, on the ‘‘ Calcium Phosphate of Milk,” by M. L. Vaudin. 
The conclusions are drawn that :—(1) Milk contains citric acid as 
alkaline citrate, which aids in keeping its calcium phosphate in 
solution. (2) This solution occurs owing to the effect of lactose 
in preventing the precipitation of calcium citrate from solution. 
(3) Every influence modifying or destroying the molecular equili- 
brium of the salts dissolved in milk tends to precipitate tricalcic 
phosphate together with calcium citrate. 


In a recent paper in the Comptes Rendus on the 
determination of the mass of the cubic decimetre of distilled 
water at 4 deg., M. J. Macé de Lepinay says this datum is yet 
imperfectly determined. Shuckburg and Kater give 1000°480 
grams, whereas Stampfer finds the value 999°653 grams. The 
aathor proposes a new method of determination by which he ex- 
pects to determine this constant within 6 mgm. The proposed 
method inclades (1) the study of the geometrical form and dimen- 
sions of a certain solid as related to the standard metre ; (2) the 
measurement of the loss of weight of this solid immersed in pure 
air-free water at its temperature of maximum density in terms of 
the standard kilogram, Nature says the solid taken is a 
parallelopipedon formed of transparent quartz. Its thickness in 
different directions will be examined optically by means of Talbot’s 
fringes. 

AccorpinG to the Bulletin Société Chimique, Charles 
Lepierre has been studying the action of different rays of light 
upon the chromogenic power of microbia. He employs a mixture 
of ferric chloride and potassium dichromate as an absorbent of the 
yellow and orange rays. In the course of some days the sides of 
the vessel containing the solution were lined with red crystals, the 
formation and the composition of which had not been observed 
and determined. He examined separately the results obtained 
with ferrous and ferric salts. Concerning the analysis of the pro- 
ducts, he states that the elimination of the chrome existing in the 
solution in the form of alkaline chromates is absolutely useless, 
since, in the analysis of celestine, a mixture of the salts of strontium 
and calcium, on the addition of ammonium or potassium chromate, 
does not give a precipitate of chromate, and the subsequent addi- 
tion of ammonia and ammonium carbonates precipitates carbonates, 
and not chromates. 


An illustrated description of the Ettore chlorine cell 
from the Italian is given in L’ Kclairage Eléctrique. The cell is a modi- 
fication of the existing type, the electrodes being carbon and 
amalgamated zinc. The exciting liquid is a nearly saturated solu- 
tion of chlorhydrate of ammonia, the depolariser being chlorine in 
a gaseous form produced by hydrochloric acid falling drop by drop 
on hydrochlorite of calcium—the chloride of calcium of commerce 
—in a closed vessel connected to the battery box by means of a tube ; 
that which is not used is absorbed by passing through a vessel 
containing chalk. The box containing a number of the cells is 
hermetically sealed. The carbons ap to be made in the form 
of a porous cup containing the liquid and the zinc, the chlorine 
being in contact with the outside. The advantages claimed are 
small dimensions, ease of construction, y and cheap of 
the ch Is, the ia solution being continually regenerated. 
A battery of 20 cells has an E. M. F. of 50 volts, and the internal 
resistance is low, 


In their report for the month ending 31st March, 1895, 
on the composition and quality of daily samples of the London 
water supply, Professors W. Crookes and James Dewar say that 
with the improved meteorological conditions the London waters 
are approaching a state of considerable purity. In their report 
for the month of March last year they commented on the then 
excellent quality of the waters, and said that they were “‘ rapidly 
approaching their high summer standard.” A comparison between 
the present month’s supply and that of March, 1894, shows that 
the former high degree of analytical purity has been more than 
maintained. Bacteriological examinations have been continued 
throughout the month, the process adopted being identical as 
regards culture medium, time of incubation, and temperature, 
with that they have all along pursued, in order that their results 
may be strictly comparable with each other at all times of the year, 
The filtered waters from the general wells at the works had an 
average of 41 microbes per cubic centimetre, the unfiltered water 
containing 9236 per cubic centimetre. 


A paper on the electrical resistance of certain poor con- 
ductors, such as wood and stone, by Mr. B, O. Pierce, appears in 
the ‘‘ Proceedings” of the American Academy. He has examined 
numerous kinds of woods and stones under different conditions as 
to dryness. The author has also tried the effect of soaking the 
different materials in hot melted paraffin, and finds in every case, 
pecially if the speci has been previously well dried, that such 
treatment not only increases the specific resistance, but prevents 
change of resistance by absorption of moisture. The following are 
some of the results for the specific resistance obtained in megohms ; 
the first number denotes in each case the lowest value observed, 
and the second number the mean value :—Mahogany 310, 610; 
hard pine 17, 1050 ; white pine 360, 1470; vulcanised fibre 3, 60; 
slate 184, 280; white marble 2000, 8800. The samples of wood 
were all well seasoned, and the resistance was measured in the 
direction of the grain, the resistance across the grain being generally 
from 20 per cent. to 50 per cent. higher. The samples of stone 














merely standing on the lever, under circumstances when it would 
be practically impossible to pin down a brake,” 


were dried in the sun for about three weeks before being tested. 





MISCELLANEA. 


THe Holland submarine boat for the United States 
Navy is to be completed in March, 1896, and is to cost £31,200. 


Ir is reported that Dr. Edward Crossley, M.P., will 
present to the Lick Observatory a 3ft. reflecting telescope, with 
dome and accessories, 


Art the Kiel festivities in June, on the occasion of the 
opening of the Baltic and North Sea Canal, about a hundred war- 
ships of various nationalities will be present. 


Tue French cruiser Friant, undergoing her forced 
draught trials at Brest, working twelve boilers out of the twenty, 
at the rate of 175 kilos. of coal per square metre of grate sur- 
face, developed 7000-horse power, attaining a speed of 17°5 knots. 


Ir is stated that the works for enlarging and improving 
the harbours of Riga and Odessa are to be commenced next month. 
Fairplay says that for the first-named harbour the sum of 
7,600,000 roubles has already been voted ; the improvements at 
Odessa are expected to cost over 6,000,000 roubles. 


Art the annual meeting of the West of Scotland Iron 
and Steel Institute, held on the 19th inst., Professor A. Humboldt 
Sexton, F.I.C., was unanimously elected president for the next two 
years, in succession to Mr. James Riley, who has held the position 
since the foundation of the Institute, three years ago. 


At Clydebank a strike has taken place owing to a 
diversity of opinion between the engineers and boilermakers as to 
certain portions of the work in connection with the manufacture of 
Belleville boilers, which both claim as being theirs. The work in 
dispute is at a standstill pending a conference bet ween the Boiler- 
makers’ and Engineers’ ieties, 


An explosion occurred at Waltham Abbey on Monday 
last in the Cordite Factory. A full charge of cordite, 28 lb., ex- 
ploded in the hydraulic press, which is a new machine for pressing 
the explosive. Five persons were injured, one man very seriously, 
This shows nothing against the safety of cordite as a finished 
article issued for service, It is purely an affair of manufacture. 


A scHEmE for the city of Truro main drainage, which 
has been prepared by Messrs. Taylor and Crimp, has been laid 
before the referee, Mr. Baldwin Latham, who has signified his 
approval, The proposed works comprise a complete system of 
intercepting sewers, with outfall works of a novel character, in 
order to meet the tidal conditions obtaining at Truro, the outfall 
works being below the level of H.W.S. The sewage will be chemi- 
cally treated, the efflaent being discharged into the estuary on 
ebb tide. The cost will be about £10,000. 


Tue Normanby Ironworks Co., Cargo Fleet, near Mid- 
dlesbroughb, has found a new use for oue of its waste products, Its 
granulated slag from the hematite furnaces, which it has been 
selling to spread upon footpaths, &c., has proved to be a valuable 
fertiliser and insecticide for field or garden. The manure is not 
made from basic slag, like the other slag manures, about which so 
much has been heard since the invention of the basic process, but 
is obtained in the manufacture of hematite iron, and it contains 
no phosphorus, but is chiefly composed of lime and silica. 


Art the ordinary meeting of the Enfield Urban District 
Council held on the 18th inst., the scheme for an improved water 
supply, as prepared by theirconsulting engineers, Messrs. Taylor and 
Crimp, of Westminster, was adopted, and it was resolved to apply 
to the Local Government Board for sanction to borrow £11,000 for 
the execution of the work. The works comprise the sinking of a 
new well through the tertiary formation, the driving of t. of 
headings in the chalk, and the provision of a new pumping 
station, with engines in duplicate, of a total horse-power of 120, 


An industrial exhibition is to be held permanently at 
Athens. Her Majesty’s Consul at the Pireus reports that the 
Société Biotechnique at Athens are the organisers, and that the 
exhibition will be officially opened on April 28th (April 16th, 0.S.). 
This exhibition, although intended only for native products, will 
be accessible to foreign exhibitors of such articles as may assist in 
the development of Greek industries. The exhibition will be open 
each year from March 13th (March Ist, 0.8.) to July 12th (June 
30th, 0.S.), and from September 27th (September 15th, 0.8.) to 
January 27th (January 15th, O.S.). 


Amone private Bills which have recently passed the 
Standing Orders Committee are the Poole Harbour Bill, which has 
already received the approval of the House of Lords, and which 
transfers to a body of Harbour Commissioners certain duties in 
relation to the harbour at present vested in the corporation ; the 
Aire and Calder Navigation Bill, which —— for the optional 
conversion of the proprietors’ shares and interest into personalty, 
and for the execution of various works on the navigation ; and a 
Provisional Order Bill authorising improvements of piers and 
harbours at Morecambe and other places. 


TuE extensive cold stores and chill rooms recently 
erected by the Manchester Corporation were opened on the 23rd 
inst. by the Lord Mayor of Manchester, in the presence of a large 
company, who were afterwards entertained at a banquet in the 
Town Hall. The stores will accommodate about 100,000 sheep: 
and about 1200 sides of beef. They are complete with every 
modern appliance for the rapid handling of oes and they are 
refrigerated by means of four Linde machines, supplied by the 
Linde British Refrigeration Co., of London. The refrigerating 
installation is said to be the largest in the country. 


On Monday Mr. Campion, one of the Examiners of 
the Standing Orders Committee, held his first sitting after the 
Easter recess to examine the proof of compliance with the House 
of Commons Standing Orders submi by the promoters of 
several private Bills. e Grand Junction | Company pre- 
sented a petition for a Bill providing for the amalgamation of the 
Grand Junction with the Warwick and Birmingham, Warwick and 
Napton, and Birmingham and Warwick Junction Canal Naviga- 
tions, but as the notices for the Bill had not been issued within the 
requisite time, formal non-compliance was reported, and the 
question will subsequently be dealt with by the Standing Orders 
Committee, 


A commission has been appointed by the President of 
the United States to look into the plans and estimates of the 
Nicaragua Canal Company, and the Railroad Gazette thinks its 
members will do all that can be done with £4000. ‘‘ We can speak 
from considerable knowledge of one member of the commission. 
On the other hand, the appropriation is doubtless entirely in- 
adequate for an examination of the route or routes. The 
route adopted by the cana] company can unquestionably be gone 
over by the commission, and the commission can judge whether or 
not enough data have been collected to make it ible to make a 
reasonably safe estimate of the cost of construction ; but with the 
funds available they cannot collect much more data concerning this 
route alone, As to any other routes, it would be quite impossible for 
the commission to examine them ; but that other routes should be 
examined before the route is decided upon cannot be doubted, The 
route adopted by the company was not accepted, even by the com- 
pany’s engineers, without doubtsand reservationsin the minds ofsome 
of them at least. There was a pretty strong judgment in favour 
of the lower or Lull’s route, which does away with the great dams 
and the tremendous divide cut. So, while we are prepared to 
believe that the commission which will shortly sail will do the best 
that could be done with the funds at its disposal and under its 
instructions, we fear that the report cannot be conclusive from an 
engineering point of view alone, much less as a study of the com- 





mercial results and possible returns,” 
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THE ENGINEER. 


Bridge, &c., at Stockport,” by Mr. A. M. Fowler, President. Discussion. 
1 p.m.—Description of municipal works by Mr. J. Atkinson, the borough 
surveyor. 1.30 p.m.—Leave for the outfall sewage works—in course of 
construction, to inspect the steel lattice tubular bridge across 
the river Mersey. Visit technical school. Inspect new stables built by 
the borough surveyor. 

NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or O1vit Enorgers.— Wednesday, May ist, in the Durham Oollege of 
Science, Newcastle, at 8 pm. Paper: ‘The Laying-out of way 





— 
CONTENTS. 


Tus Enoinerr, April 26th, 1895. 
Tae TIN-PLATE INDUSTRY IN THE Unrsep BPaTMS 2. ce ce cc ce SAT 
TRaDE PossIBILITIES IN CHINA Ga We) ed | hare eel! teen | eel oS 
Tue Miners’ NATIONAL UNION .. .- . oe ae 
Tue Gaispsre Rack Rawway. (Illustrated.).. .. 
Tue Royal INsTITUTION. (Illustrated.) .. .. 
Tue Detacoa Bay Raltway .. ie. 6a 60. o6 @e se e6° © 
Fut-way CoMBUvaTION VALVE. Po eee eee 
Pire Jomnts. (Illustrated ok. ee) 6b. wO5e 00) 66 os tt 
Tae RussiaN ImpeRiaL Yacut Stanpart. (Illustrated.).. .. .. 3 


MerskY HsTUARY.. .- «+ oo oe os oe os oe oe +» 853 
InverTeD VerTicaL Steam Enonves. (Illustrated ) . 854 
MILLING UNDER VARIOUS TEMPERATURES .. .. .. .. os «2 «+ S54 
RatcwaY MATTERS 4. 22 ce ce ce we ce mete ee we we B55 
NoTes AND MEMORANDA .. «co ce oe ce oo ce ce oe oe oe 855 
MpNOMEEAMEA .. 0 50 sa 20 os 00: ce co tc 00 cece co OOO 
Leapina Artictes—Mr. Howden on Boilers for the Navy—The Lei- 
cester Trade Dis: e 857 


ute eS ee a eee ear er ee 
British Metals and Tevehn Competition—The Paris Exhibition of 
1900—The English Engineer measured by a French Standard.. 358 
LLIPBRATUBB .. 20 cc as co co cc ao =m co co co co op SED 
Booxs RBOBIVED .. 2 co ce ce cs ce ce 00 oc co co cv 860 
Joammm MEFEGMMEA.. oc cc 20 00 0c co tc 06 ce te oe SD 
Sream Gras Draepoer, Lezps anp Liverpoor Cana. (Illustrated.) 359 
Sap VORMETOWN TARMIBITION 4. 0c 0c 0s oe 0c ce co co 0s OOO 
Joun AUDLEY Freperick AsPinaLL. (With Portrait) . .. .. 360 
Tue BaLTIMORE AND OHIO ELECTEICAL MOTIVES .. oc «- .. 300 
Tar Evectric LicuTinec oF THe Hovses or PARLIAMENT. (Illus ).. 361 
Epitor—The Benham Top—The History of the 
Great Western Railway—Signalling on Railways—Mesers. 
Willans and Robinson's Works—Navy Boilers—The Carriage of 
Compressed Gas—Southall’s Gas Engines—A Correction .. .. 363 
Inpucep DravucHt 48 A MEANS FOR Dé&VELOPING THE POWER OF 
PR as ow: “a0 ce be ee oe 60 ce 06 0s OES 
Lerrens FaoM THE Provinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districte—Lancashire 864 
The Sheffield District—The North of England .. .. .. .. .. 865 
Notes from Scotland— Wales and ‘Adjoining Counties—Germany .. 366 


864 


Tae Newport Harsour Oommissioners’ Traape Report .. 866 
De aa ce. da ee ds gs ck ak 4a oe es: 4a 5 
AI I, kak,ss, ck ce ts ce 6n ee ee oe 
Tee PGS, ce cc. cs te ee Ga <6 00 de 06. a Me 
Satzorep AmenicaN PATENTS... .. oc oc as co co co co co S68 





TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and ion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, oat bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 

i inati No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request ts to keep copies. 

*,* All letters intended for insertion in Tue Ewomresr, or containing 
questions, should be panied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Ly icati 

W. B. P.—There is a great deal of information in various publicatwns con- 
cerning Crampton's locomotives, as, for example, mm “‘ Tredgold on the 
Steam Engine,” which you can see in the Patent-office Library. See also 
Tas Enorneer for February 2rd, 1865 

CO. A. M.— We fail to see wherein the novelty of your suggestion lies. Eagines 
with opposed cylinders are very old. The screw engines of the Great Eastern, 
for example, were perfectly balanced, as far as cylinder position could 
balance them. arrangement sketched by you could not be used at sea, 
because vt would take up too much space as compared with the modern 
inverted cylinder engine. Perfect balance can be got with a four-crank 
four-cylinder engine, such, for example, as that used in the Nordenfelt 
submarine boat, and in some of Messrs. Yarrow’s first-class torpedo boats, 











ENAMELLING PIPES. 
(To the Editor of The Engineer.) 
Sir,—I would esteem it a favour if any reader could tell me how to 
enamel pipes inside. J. B. 
Manchester, April 24th. 


CALCULATING SLIDE RULES. 
(To the Bditor of The Engineer.) 

Sim,—Kindly allow me to ask in your columns if any of your corre- 
spondents can give me the names and addresses of the firms of makers of 
slide rules, G. G. 8 

Sunderland. 
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MEETINGS NEXT WEEK. 


Tae Instirution or Civit ENGINEERS.—Thursday, May 2nd, at 8 p.m., 
in the Theatre of the Royal United Service Institution. Whitehall. The 
third “James Forrest” Lecture: “The Development of the Experi- 
yg of Heat Motors,” by Professor W. C. Unwin, B.8c., F.R.8., 


Tae INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENar- 
Trent —Saturday, ay 27th. Lancashire and Cheshire district meeting. 
1.30 a.m—Meet at the Sir Ralph Pendlebury Memorial Hall, Stockport. 


and Yards,” by Mr. W. B. L. Forrest, Stud. Inst. C.E. 

Roya Institution oy Great Barirain.—Friday. May 3rd, at 9 p.m. 
Discourse: ‘The Structure and Function of the Horse’s Foot,” by 
Veterinary Captain Frederick Smith. Tuesday, April 30th. at 3 pm. 
Lecture; ‘‘ Alternating and Interrupted Electric Currents,” by Professor 
George Forbes, M.A., F.RS, M. Inst. C.E. Thursday, May 2nd, at 
3p.m. Lecture: ‘‘The Liquefaction of Gases.” by Professor Dewar, 
M.A, LUD., F.R.S., M.R.I. Saturday, May 4th, at 3 pm. Lecture: 
“ English Music and Musical Instruments of the Sixteenth, Seventeenth, 
and Eighteenth Centuries (with Illustrations upon original instruments),” 
by Arnold Dolmetsch, Esq. Wednesday, May Ist, at 5 p.m. Ann 
meeting. 

Lonpon aND Provincia, Buitpers’ Foremen’s AssocraTion.—Satur- 
day, April 27th, at 9 p.m., at the Memorial Hall, Farringdon-road. 

journed discussion on ‘‘ Past and Present Apprenticeship.” 

Society or Arts.—Monday, April 29th, at 8 p.m. Cantor Lecture: 
“ Recent American Methods and Appliances employed in the Metallurgy 
of Copper, Lead, Gold, and Silver,” by James Douglas. Wednesday, Ma: 
Ist, at8 pm. Paper: ‘‘ Deviations of the Compass,” by Professor A. W. 
Reinold, F.R.8. Dr. W. Anderson, F.R.8 , Vice-president of the Society, 
will preside. 











DEATHS. 
On Thursday, April 18th, at his residence, Bolton Hall, near Rotherham, 
JoszpH Mitcue.t, J.P., M. Inst. O.E., in his 55th year. 
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MR. HOWDEN ON BOILERS FOR THE NAVY. 


Mr. Howpen has reissued, in the form of a pamphlet, 
a long letter entitled ‘‘ The British Navy and Water-Tube 
Boilers,’ which appeared, slightly compressed, in the 
columns of the Times of the 9th inst. Mr. Howden is a 
ae en authority on marine boilers, and it is not too 
much perhaps to assert that he very fairly represents 
the not very numerous class of engineers who are entirely 
opposed to the water-tube boiler. It may no doubt be 
urged that there are arguments against such steam 
generators which Mr. Howden has left untouched ; but, 
granting this, we think that we are justified in saying 
that if Mr. Howden cannot make out a good case for the 
Scotch boiler and a bad case for the water-tube boiler, 
no one can do better. This being so, the only conclusion 
which can be drawn from Mr. Howden’s letter is that 
little or nothing can be advanced against the water-tube 
boiler of sufficient importance to render its trial on a 
large scale in the Navy unjustifiable. He appeals to the 
records of the past for the proofs of the unseaworthiness 
of the water-tube boiler. He tells his readers once more 
the old story of the Propontis. He might, however, have 
selected various other examples of the failure of such 
boilers. There was, for example, the disastrous experience 
of the Barrow Shipbuilding and Engineering Company 
with the Howard boiler. Then there was the Montana, 
whose boilers had to be replaced, at an enormous cost, 
after a few hours’ steaming. Perkins’ boiler tried at sea 
was a failure. Water-tube boilers fitted on one of the 
Birkenhead and Liverpool ferry boats had to be removed 
after a short trialh We have not only no reason to 
complain of what Mr. Howden has to say about 
the water-tube boiler in the past, but we can go 
even further than he has done, and augment his 
record of disaster; but then all these facts amount to 
nothing. There is not perhaps a single department of 
engineering in which failure has not taken piace. The 
whole history of steam navigation is a continuous record 
of trial and error; so-called mistakes have been made 
over and over again, and they will be made to the end of 
time. What Mr. Howden has to do is to prove that 
because the boiler of the Propontis was a failure, those of 
the Daring, the Sharpshooter, or the Messageries 
steamers must also be failures. It is impossible to 
ee that the principle of the water-tube boiler is so 
efective as to render it useless as a steam generator in 
the face of the fact that millions of horse-power are 
generated every year in Europe and America in boilers 
of the water-tube type; and it is at least certain that 
until express water-tube boilers were used, no speeds 
exceeding about 25 knots could be got out of torpedo 
boats or torpedo destroyers. The water-tube boiler may 
be costly or heavy or uneconomical, but it has at all events 
assumed a possible form now-a-days, which is more than 
can be said of the generators tried in the Propontis, or 
of other cases cited by Mr. Howden. 
It is clear, therefore, that arguments urged against the 
use of water-tube boilers at sea cannot be based with 
propriety on pest experience. It is nothing at all to the 
point to say that the water-tube boiler having failed when 
tried thirty years ago, it must failnow. Ifsuch a conten- 
tion could hold good, then the surface condenser must 
not be used. Even the Scotch boiler, of which 
Mr. Howden thinks so highly, could not have 
existed thirty years ago. It has only been adapted to 
the wants of the present day by the labours of the steel 
makers on the one hand, and by the Fox and the Purves 
furnaces on the other. To prove that the water-tube 
boiler is not fit for marine work we must put the past 
away and direct our attention to the present. It must 
be shown that any one of several recent types of water- 
tube boiler are certain to fail; and the reason why they will 
fail must be stated in a way intelligible to engineers. 
But this is just what neither Mr. Howden nor any one 
else has done. We ourselves have said before, and we 
now say again, that we think the Admiralty have been 
too precipitate in ordering Belleville boilers for two first- 
class battleships at once. The experiment is being 
carried out on too great a scale. Nothing would have 
been lost, for example, if the completion of the Terrible 
or the Powerful had been post oned for twelve months, 
during which experience with the boiler in the other ship 
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while that we really have no knowledge of anything 
which is likely to make the experiments end in failure. 
The most that Mr. Howden has to urge is hearsay. He 
maintains that the boilers of the ships of the Messa- 
geries are constantly under repair. ‘On every voyage,” 
he says, “a greater or lesser number of these boilers 
are under repair, and have tubes replaced, notwith- 
standing their large size and thickness. It is a well- 
known fact that on the arrival of these steamers at 
Sydney many tubes which have bent under the action 
of the heat are sent ashore for repair.” All this 
may, of course, be quite true; but we believe that 
Mr. Howden has been misinformed, just as he was con- 
cerning the feeding arrangements for these boilers. At 


ual! the Institute of Naval Architects' meeting last year, he 


stated that as there were twenty boilers in each of the 
Messageries’ boats, and inasmuch as the water level 
required regulating with the utmost care, no fewer than 
twenty extra water tenters were needed to look after the 
feed; and he evidently learned on that occasion with 
some surprise that one Arab fireman on each watch 
sufficed to keep the water-line right in all the twenty 
boilers. However, the most persistent argument used 
by Mr. Howden is that the Belleville boiler is very un- 
economical as compared with the Scotch boiler. This 
may be the case; but, again, Mr. Howden has nothing 
but hearsay evidence to bring to bear, and against this is 
the result of several precise experiments, records of 
which are quite available, and show that the Belleville is 
at least as good as other boilers in this respect. Thus, 
for example, certain very carefully-conducted experi- 
ments showed that the Belleville boiler, burning 28 lb. of 
coal per square foot of grate per hour, evaporated 7°83 lb. 
of water to dry steam of 200 1b. pressure from 50 deg., 
while a Scotch three-furnaced boiler did almost precisely 
the same duty at the same rate of combustion, the pres- 
sure being 1821b. We cannot find a single instance in 
which the Belleville boiler broke down. 

So far as we understand Mr. Howden he holds that the 

Scotch boiler, fitted with his hot air appliances, is 
sufficient for all the demands of the Admiralty. At first 
sight this statement seems so ridiculous that we advance 
it with diffidence. We think it isa great pity that the 
Admiralty have not given Mr. Howden an opportunity of 
showing on board a warship what he can do. Indeed, 
we have no doubt but that he could achieve results which 
cannot be got now out of the Scotch type. But conced- 
ing this, it does not follow that the cylindrical boiler can 
possibly meet all the Admiralty requirements. Genera- 
tors of this type could not be used in such craft as the 
Hornet, for example. Apparently Mr. Howden would 
tolerate in such boats the locomotive boiler, but he 
forgets, as we have said, that the locomotive type has 
not given the speeds that the express water-tube boiler 
has given. He writes:—‘The locomotive boiler which 
the Admiralty has discarded for the light water-tube 
boilers in these 27-knot craft has, like the cylindrical 
boiler, been driven out of these light steamers by the 
destructive Admiralty forced draught. The thousands of 
locomotives running express trains from year to year 
without trouble on our railways, prove the real endurance 
and economy of this boiler, and if we want to have these 
fast light craft which will be really serviceable at sea 
over considerable periods, we must come back to the 
locomotive boiler, but worked with something different 
from the Admiralty forced draught.” Mr. Howden 
seems to be unaware of the fact that a true locomotive 
boiler has never been tried at sea yet, and that its shape 
renders it unsuitable for the purpose. There are radical 
differences of the greatest importance between the loco- 
motive type boiler used in torpedo boats and the loco- 
motive boiler used on a railway. Neither the torpedo 
boat boiler nor forced draught originated at the Admiralty, 
and Mr. Howden has yet to show how 27 knots can be 
got without the forced draught that he condemns. 
In conclusion, we may say for ourselves that we believe 
that the value of the water-tube boiler has been much 
exaggerated. We believe that it has many faults, for the 
most part peculiar to itself. But we also hold that it has 
excellent features, and that, bad or good, a want exists 
which it alone in some form or other can satisfy. It 
would be as well to try and stop the tide with a pitchfork 
as to resist the adoption of the water-tube boiler at sea 
and on land. The prudent engineer will see in it 
another tool, so to speak—another means of attaining a 
givenend. There is a place for every rational type of 
boiler. The Admiralty have spent so much money and 
tried so hard to get what is wanted out of the Scotch type 
of boiler, that they are justified in trying something else. 
But as we have said, we think that Mr. Howden ought to 
have been allowed a chance of showing what he can do. 
He has accomplished great things in the mercantile 
marine, and it remains to be proved that he could not do 
as much in ships of war. 


THE LEICESTER TRADE DISPUTE. 


CoMPARATIVE peace has been restored for the time at 
Leicester. The general public have taken little interest in 
the war which has raged for six weeks between the masters 
and the workmen and workwomen in the boot and shoe 
trade. It could not well be otherwise, because it is next to 
impossible for an outsider to understand about what the 
battle was fought. Itis not quite certain that even those 
well-versed in the mysteries of the trade comprehend it. 
By some persons it was called a lockout, by others a strike. 
As to the terms of peace, they are so complex that even 
those most nearly interested confess that they do not 
quite understand them. On the definition of a single 
word—“ district”—the most weighty issues depend we 
are told. So far as we can arrive at the facts, they appear 
to be simple enough in themselves. The conditions of 
the trade are, however, so complex that it is difficult to 
master the precise bearing of the facts, and the 
influence they will have on the course of events in the 
future. So far as we can make out the Union opposed 
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’ stating the terms of peace, we shall convey a reasonably 
good idea of the nature of the points in dispute 
to our readers. There is to be no restriction of 
the amount of work which any individual machine may 
turn out. Country work is not to be interfered with; 
classification of goods is to be maintained asit is; clickers 
and pressmen’s wages are to be settled by arbitration. 
Arbitration boards are to be established, and the masters 
and the Union alike are to deposit the sum of £1000 in the 
hands of Sir Courtenay Boyle as a guarantee that the 
awards of these boards shall be carried out. There is no 
longer to be a limitation of the quantity of work that a 
man may turn out; that is to say, on piece work each 
man may earn as much as he can, and operations are not 
to be conducted at the rate fixed by the slowest worker. 
The masters are to have the control of their factories. 
As we have said, the treaty of peace is exceedingly com- 
plicated, and none but an expert can be expected to 
comprehend its problems thoroughly. So far, however, 
as we can see, the masters have won all along the line. 
It only remains now to count the cost and ascertain 
what has been gained and lost. 

Apparently, the gain lies solely in the institution of 
arbitration boards established on a basis which appears to 
be alike excellent and novel. Hitherto it has been 
constantly urged that the men break away from the 
leaders when arbitration awards are distasteful, and the 
masters sin now and then in much the same way. Indeed, 
seeing that there is no penalty for disregarding an 
award—and that individuals sometimes have been com- 
pelled rather by force than by choice to refer disputes to 
arbitration—it is a little remarkable that on the whole 
awards have been respected rather than the reverse. Sir 
Courtenay Boyle has, however, succeeded in carrying out 
a scheme for the deposit of caution money, as we have 
said, by both parties, and it will be interesting to watch 
the working of the boards under the new system. Any- 
thing that tends to the introduction of methods which 
will prevent strikes and lock-outs must in its nature be 
good; and of course, if the fight at Leicester results in 
putting the relations of masters and men in the boot and 
shoe trade on a sound footing, the dispute, however 
deplorable, will have counteracting advantages. Buteven 
granting this, it seems to us that the whole affair from 
first to last supplies another and most excellent example 
of that ignorance and folly on which we have not long 
since commented. We do not pretend to say that the 
men had not grievances. We really do not know, and do 
not pretend to know who was right or who was wrong. 
But we do know that the Union leaders were in dense 
ignorance concerning many points in which it was 
essential they should have been well versed before 
they declared war. In the present day it is essential 
in warfare to have an efficient intelligence depart- 
ment. If we read the history oi great battles, it will 
be found that these have over and over again been lost 
through ignorance concerning the position and strength 
of the enemy. If Napoleon had been well informed 
concerning the movements of the allied forces, and, 
we may add, of his own, just before Waterloo, that 
memorable conflict might have had another end. The 
intelligence department of the French army totally broke 
down in 1870, with the most disastrous results for France. 
Now, in the Leicester affair, as in many others, the Union 
leaders seem to have been quite ignorant of the strength, 
determination, and resources of the masters. It is esti- 
mated that during the fight wages to the extent of 
£40,000 per week were sacrificed by the Union in the 
Leicester and Northampton districts. Multiplying this 
by six, the number of weeks the quarrel lasted, we have 
the enormous total of £240,000. Possibly these figures 
are too low. One estimate assesses the loss at 
£1,000,000. If we divide this by two we have the 
impressive figures, £500,000, as the price paid for esta- 
blishing certain arbitration boards. But this is not all, or 
nearly all, and it is much to be regretted that in spite of 
school boards, and technical schools, and night classes, 
and drawing lessons, and people’s parks, and free libraries, 
and popular lectures on astronomy, and history, and the 
aniline dyes, the Union leaders will not learn that there 
is practically no limit to the work that machinery can 
do. The history of strikes is, from first to last, 
one long record of the introduction of machinery to take 
the place of men. Richard Roberts’s spinning frame was 
the result of a strike. It revolutionised the cotton trade. 
In more recent times the strikes at the London, South- 
ampton, and other docks have resulted in an enormous 
development of machinery for loading and unloading 
ships, the end of which has been that a much smaller 
number of dock labourers is now employed than was the 
case before the strikes. Over and over again since the 
days of the Ludites, attempts have been made by bodies 
of men to prevent the introduction of machinery, and 
the men have always been beaten. Now, bearing this in 
mind, the leaders of the Leicester Union should have 
known that in the United States machinery is used in 
the boot and shoe trade toan extent hitherto unexampled 
in this country ; and they might have reasoned that it was 
highly probable that a serious dispute would end in the 
introduction of American methods. This they do not 
seem to have done. Perhaps they regarded it as unlikely 
or impossible. More probably they were densely ignorant 
of the working of an American boot factory. The masters 
have, however, done just what might have been expected, 
and the direct result of the dispute is, we are informed, 
the importation from the United States of quantities of 
machinery—with the consequence that hundreds of men 
who turned out at the command of their leaders cannot 
now get back again, as there is no place for them 
in the factories. Surely all this indicates incompetent 
leaders. Again, it ought to have been well known that 
there were enormous stocks of boots and shoes in the 
warehouses. This indicated that trade could not be 
very flourishing. All these stocks have been cleared off, 
which is no doubt a good thing; but the clearance has 
been effected at the cost of the men, which is not a good 
or desirable thing. Tous it appears that if the Union 





had a grievance it would have been prudent to approach 
the masters in a different spirit from that adopted, and 
to have righted one thing at atime. It matters nothing 
whether the men were in the right or the wrong. Before 
war was declared the leaders should have carefully 
calculated their chances of success. They do not seem 
to have calculated them at all. The result has been that 
the Union has lost all its funds, much misery and starva- 
tion have been inflicted, many boots and shoes have been 
imported from America, machinery will be used more 
largely than ever before. Such results certainly do not 
suggest the possession of sufficient knowledge by those who 
forced on the fight, and then fought it in the wrong way. 
Throughout the whole contest, moreover, there seems to 
have been manifested much bad blood, and it is a 
suggestive fact that Sir Courtenay Boyle only succeeded 
in settling the dispute by preventing the delegates of the 
masters and men alike from meeting. Each side occu- 
pied separate rooms at the Board of Trade, and Sir 
Courtenay Boyle and other officers of the department 
carried the communications of the delegates from one 
room to the other. No doubt the personal element was 
thus eliminated, and wrangling and bickering were 
avoided. In one sense it is gratifying to be able to add 
that the men appear to be thoroughly dissatisfied with 
their leaders. In China, when a general loses a battle he 
is beheaded. To judge by what has taken place recently 
at Leicester, it seems that some of the more fiery spirits 
among the men are not indisposed to follow the Chinese 
example. 

Before concluding, we would direct attention to a 
speech made by Mr. Burt at the annual conference of 
the Miners’ National Union, opened at Newcastle-on- 
Tyne on-Saturday. The substance of this address will be 
found on another page. Mr. Burt’s comments on the 
subject of foreign competition are weighty, and he speaks 
with authority. It would be well if Union leaders all over 
the country would take to heart what the veteran trade 
unionist had to say. But if such events as those of the 
last few weeks at Leicester cannot teach a lesson, we 
fear that Mr. Burt might as well have remained silent 
for all the good he will do. 
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BRITISH METALS AND FOREIGN COMPETITION, 


THE report of the Inspector of Mines for one of the 
northern districts shows that the production of iron ore and 
lead continues to decrease. In Cumberland last year the 
production of iron ore was 1,286,590 tons, and in the Furness 
district it was 870,466 tons, the total production of 2,157,056 
tons being 72,026 tons less than that of the preceding year, 
and a still greater reduction on some of the previous years. 
Similarly the lead ore raised in Cumberland and North- 
umberland was last year 2792 tons only, or 1200 tons less 
than the quantity raised in 1893, and contrasting with 6168 
tons in the year 1890. The zinc ore raised is maintained at 
the advanced rate of the last two or three years, but apart 
from that, there is a general decrease in the production of ores 
from the mines under the Metalliferous Mines Act. In some 
degree the alteration is due to the. large imports of foreign 
ores ; as, for instance, the imports of rich iron ore from Spain, 
and imports of rich Spanish and Greek lead. It is not only 
that there is a very cheap production in those countries, but 
also that there is the soles of rich metals and of ores 
that are fit for smelting in the production of the metals that 
are now so much in request. The fall that has been continued 
so long in the priceof many metals, such as lead, has been 
checked, but not until the English output has been, as we 
have seen in the northern instance, brought down to a very 
low ebb. It is quite possible that now that there has been 
a change in the tendency of the metal market, and that in 
lead, iron, and copper there is a better demand and slightly 
improved prices, there may now be some enlargement of the 
home production. But the competition with the foreign ores 
and metals will continue, though in a diminished degree, for 
some time, because there has been a reduction in the output 
abroad, as well as at home, through the effect of very low 
prices. But with any advance in the prices there may be 
anticipated a further increase of the output, though there 
are reduced stocks to begin with, and there is also a con- 
tinual advance in normal times in the consumption of these 
useful metals. It is quite probable that production in this 
country will be at a cheaper rate than it has been, because 
labour is in less demand just now in the lead mining 
districts, stores are not so costly, and royalties in many 
instances have been reduced. But the international competi- 
tion is keen, and is likely to continue so, and the richness 
of the foreign ores is very much in their favour. 


THE PARIS EXHIBITION OF 1900. 


Tue plan of the Exhibition to be held in Paris in 1900 is 
not wanting in magnitude and splendour. MM. Alfred 
Picard and Bouvard have adopted many of the striking ideas 
to be found in the competitive plans submitted a little while 
ago, and have presented a scheme which, upon paper, will 
eclipse anything of the kind carried out to this day. The 
space to be covered by the Exhibition is 108 hectares, of 
which 40 hectares, or nearly 100 acres, will be built upon. 
It will include the Champ de Mars, the Trocadéro, the 
Esplanade des Invalides, the Palais de 1’Industrie, and the 
banks of the Seine from the Pont d’Jéna to the Pont de la 
Concorde. The whole of this vast space will be cleared with 
the exception of the Galérie des Machines, the Trocadéro and 
the Tour Eiffel. The machinery and industrial exhibits will 
be displayed upon the Champ de Mars in such a way as to 
enable the visitors to see the whole process of manufacture 
at a glance, from the raw material to the finished product. 
A series of constructions will converge to a common point, 
leaving sufficient space between them for the laying out of 
plantations and gardens, and they will be connected b 
galleries, so that the working of the machinery in eac 
section can be more conveniently followed. In the centre, 
where the buildings converge, will be erected a palace of 
electricity, which will hide the Galérie des Machines, and will 
be the dominant note of the Exhibition. Electricity will be 
the only motive power used for the machinery, and it will be 
likewise employed forthe illumination of the grounds. Electric 
railways will communicate with the different parts of the 
Exhibition; one will transport visitors from the Place de 
la Concorde, where the chief entrance will be placed, to 
the Trocadéro, and another will be a circular line taking in 
the whole of the Exhibition on the left bank of the river. The 





Exhibition is, indeed, intended to be an apotheosis of electricity 
Another important engineering work will be the creation of a 
boulevard, running from the Palais de l’Elysée to the Mansart 
Cupola, and traversing the Seine by an iron bridge with a 
single span of 110 metres. This bridge is to be of a delicate 
and beautiful design, and having a width of 100 metres, wil] 
be laid out with gardens and terraces. The Palais de 
l'Industrie is to be pulled down to make way for other 
buildings, which will be devoted to the Fine Arts, while 
splendid palaces are also to be erected on the Esplanade deg 
Invalides. All along the Seine, indeed, will rise a series 
of picturesque edifices, and on the quays terraces will be 
laid out and decorated with gardens and statuary. It ig 
intended to utilise the Seine as much as possible to secure a 
decorative effect, and to give it as much as possible the 
appearance of the Grand Canal at Venice. These are only a 
few of the more salient features of the fin de siécle exhibition 
upon which it is estimated that four millions sterling will be 
expended, though doubtless this figure will be largely 
exceeded. One of the difficulties to be met with in carrying 
out this plan is the want of proper transport facilities. Now 
that there is little chance of the Metropolitan Railway being 
constructed, the only means of improving the service is to 
increase the number of boats, construct new tramways, and 
extend the existing railway lines. It is probable that six 
new tramway lines will be constructed, three on each side of 
the river, and all having their termini near the entrance of 
the Exhibition. As the quay from the Place de la Concorde 
to the Pont de 1’Alma will be closed to traffic, the tramcars 
that now cross the Pont de Solférino will have to pass under 
the Esplanade des Invalides, and traverse the Seine at the 
Pont de ]’Alma. As regards the railways, the following 
extensions will be carried out:—From the Gare des Moulin. 
eaux to the Gare St. Lazare, thus doubling the line from this 
latter station to the Trocadéro; from the Gare des Invalides 
to Cluny, and from Cluny to the Place Medicis and the Gare 
d’Orleans. It is also expected that the Berlier’ tubular 
tramway, from the Bois de Boulogne to the Bois de 
Vincennes will be in working order by the time of the 
Exhibition. It is doubtful, however, whether with‘all these 
facilities it will be possible, in default of the Metropolitan, 
to cope with the enormous traffic that will take place during 
the period. 


THE ENGLISH ENGINEER MEASURED BY A FRENCH 
STANDARD. 


Unper the title of “‘ Les Professions et la Société en Angle- 
terre,” M. Max Leclerc has brought together a series of facts 
and observations with respect to the English engineer, and 
this work has been reviewed by the République Francaise, 
from which the following extracts are made :—Remarkable 
circumstance. The English people, so observant of traditions, 
and apparently so little favourable to equality, chooses its 
engineers exclusively from among workmen, and takes as 
much pains to avoid pure mathematicians as the French do 
to welcome them. Physical power, firmness of character, 
technical skill, and professional ability are placed above 
everything on the English side of the Channel, being pre- 
ferred to the best walking encyclopedias. ‘‘ All cur engineers,” 
remarked the manager of the Whitworth Works, to M. Max 
Leclerc, ‘are men that have risen from the rank and file 
of the trade. They began here at the age of fourteen on an 
average; they have passed through all the shops, learnt all 
the ins and outs and all the dodges, and have mounted all the 
steps in the ladder. As to their scientific instruction, they 
could only cultivate it at night schools.” This twofold work 
carried on together does not, it is said, wear out either 
mind or body, as might be feared; and if it raises practical 
aptitude to its highest pitch it does not destroy the genius of 
invention. ‘All great inventions,” remarked one of the 
author’s interlocutors, ‘are the work of practical men who 
do not take in all the theoretical reasons, nor all the conse- 
quences of their discoveries.’ Contempt for speculative 
knowledge is not peculiar to this or that manufacturer, or to 
this or to that branch of industry; it is firmly rooted in 
England,and iseven to be found amongrailway administrations. 
The works managers of these powerful companies invariably 
begin their career in the most humble posts, and when they 
reach the top of the tree, they can say that they have succeeded 
without incurring the reproach of being parvenus—qw’ils sont 
arrivés sans qu’on puisse leur reprocher d’étre des parvenus. 
Their promotion is sometimes as rapid as that of the generals 
under the First Empire. For instance, Mr. Pettigrew, who 
at twenty-seven years of age managed the works of the South- 
Western Company, with 1200 men and 24 foremen, was the 
son of an engineer in the Navy, left school at sixteen years 
of age and went into an engine shop, where he worked from 
5.80 in the morning to 5.30 at night, after which he followed 
the classes at Finsbury College. At the works he learnt 
successively to be a smith, a turner, a fitter, &c., and at 
school he completed his theoretical instruction the best way 
he could, He finished his technical apprenticeship by serving 
as fireman and afterwards driver on locomotives. Thus 
hardened—trempé—and perfected in every way, he has all the 
qualities of a leader of men and a handler—manieur—of 
matter, and he at once entered the stafi—etat-major—of the 
grand industry. In the struggle for life between the nations, 
low cost price is the necessary condition of success. More 
than the Jews, of whom Toussenel spoke half-a-century ago, 
cheapness—le bon marche—is king of the period, and im- 
periously dictates his laws in the midst of universal competi- 
tion. English engineers submit to the exigencies of this new 
royalty, and pay more attention to economy than to «esthetics. 
Their mind, always turned towards simplicity of means, 
acquires as much precision as elasticity, and is not dis- 
couraged by new or unforeseen difficulties. It is as alert and 
as sure of itself in unknown countries as in Europe, and, if it 
cannot construct a fine stone bridge over this or that river in 
the Argentine Republic, it improvises one of timber, which will 
perhaps be wanting in elegance but notinstrength. The neglect 
of certain rules matters little when obstacles are overcome. 
Our countrymen, on the contrary, continues M. Max Leclerc, 
fear to emancipate themselves from rules, and are equally 
timid before things and before men. This timidity and this 
absence of initiative have been blamed, too severely perhaps, 
elsewhere than in England. The manager of one of the 
largest ironworks in France has even dared to pronounce as 
follows respecting the sacred Ecole Polytechnique, of which, 
however, he was & pupil :—‘‘ We have given up taking poly- 
techniciens, as they are wanting in energy and decision ; they 
don’t know how to decide or to order, or how to address the 
men ; cramming and examinations have exhausted them.” 








Tur Portsmouth Electric Lighting Committee has 
— to extend its system of electric mains at an estimated cost 
of £21,000, 
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LITERATURE. 


i ae a hae Qe 3 ‘+. 
. BENEDIKT. Transla and enlarged by Dr. J. 
en ae London: Macmillan and Co. 1894. 
PROFESSOR BENEDIKT’s work on this subject is too well 
known to need formal introduction. The contributions 
by Dr. Lewkowitsch to current technical literature on 
subjects included in the scope of the title are familiar to 
all who are concerued in any capacity with the utilisation 
of fresh knowledge in this particular section of industrial 
chemistry. Ample credentials for both author and trans- 
lator are therefore to hand. It remains to be seen to 
what extent the promise of these credentials is fulfilled 
in the present case. 

It has been observed by the flippant that a good preface 
is a godeend for the critic, saving labour of both brain 
and paper-knife; and in this instance a perspicuous 
review might be written from that simple source. With- 
out giving utter adhesion to this canon, or exemplifying 
its operation in the present case, we may perhaps 
excused for quoting a passage to which the attention of 
intending translators may be cordially invited :—‘‘A 
literal translation of the text, as far as it was retained, 
was, of course, out of the question. Especially when de- 
scribing analytical processes, the almost epic breadth in 
which our continental brethren indulge made it necessary 
to leave out many details wkich would be found weari- 
some by English chemists.” So eloquent a text calls for 
little sermon. If we must preach at all, it will be to say 
that, seeing that no minuteness of description will supply 
the knowledge which is obtained in personally using an 
analytical process, superfluity of detail is tedious and 
futile. A chemist who is fit to use an intricate analytical 
process will lay down his own rules of working as his 
experience of the process increases, and one who is 
incapable of this is unfit to undertake any novel operation. 

The book is arranged with a good deal of system, a 
chapter being first allotted to the constituents of fats 
and waxes, that is to say, to the acids and alcohols, the 
combinations of which as ethereal salts or esters consti- 
tute the characteristic substances comprising fats and 
waxes. Following this is a description of the chief 
ethereal salts—whether “‘ glycerides”’ or bodies contain- 
ing alcohols, other than glycerol—which go to make up 
most fats and waxes. General analytical methods are 
then dealt with, this portion of the book being sufficiently 
full, fairly lucid, and, as far as can be gathered from a 
mere perusal, creditably accurate. As one reads one is 
convinced that the writers—including in the term both 
author and translator—are thoroughly familiar with the 
principles underlying the methods of analysis which they 
describe, and are consequently alive to the necessity for 
modification of procedure which often arises from the 
presence of substances in the material to be analysed not 
contemplated by the routine scheme. Before leaving 
this division, however, we must take exception to the 
translator’s failure to appreciate the usefulness of the 
term “‘ saponification equivalent,” and to the consistent 
employment of the continental method of stating the 
same thing (saponification number), this being an arbitrary 
instead of a rational measurement. In the succeeding 
chapters the behaviour of all well-known fats and waxes 
when examined by the methods previously described, and 
the analytical constants which have been published by 
various chemists, are tabulated. A description of natural 
fats and waxes considered individually is appended, all 
modern work of value, comprising that concerning fats 
which have been accurately examined during recent 
years, being duly incorporated. 

A final section is occupied with the consideration of 
the commercial analysis of commercial products—e.g., 
candles, Turkey red oils, soaps, and glycerine, obtained 
from fats, oils,and waxes. These materials are adequately 
dealt with, a possible exception being found in the case of 
lubricating oils, to which only about nine pages are given. 
In fact the writers have, throughout this work, onlyregarded 
mineral oils more or less incidentally, presumably consider- 
ing these substances scarcely within the scope of the book. 
Solid lubricants, such as axle-grease, are dismissed in two 
short paragraphs with the light-hearted statement, “ the 
analysis of these solid lubricants offers no difficulty,” a 
pronouncement which those practically acquainted with 
the analytical examination of these materials will scarcely 
endorse ; they are something more than pontes asinorum. 
The book ends with a few excellent examples of the 
technical analysis of complex fatty materials in which the 
marked advance in available methods, as compared with 
those with which analysts were formerly equipped, is 
bi illustrated. The index is by no means particularly 
ull. 

Summing up the results of our observation, we may 
say that the book is a good one, and will be bought, as a 
matter of course, by every chemist engaged in the ex- 
amination of fats, waxes, and their products. From the 
method of arrangement adopted, a certain amount of 
repetition is unavoidable, but as no one would propose to 
read the book—its use being as a work of reference—the 
only sufferers from this circumstance are the writers and 
the publishers, to whom we can with sincerity tender our 
congratulation on the achievement of a considerable 
undertaking. 


The Chemical Analysis o 
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(A Handbook for Traders Gnd Students.) Revised and enlarged by 
S.. W. Flint, Chartered Accountant, London, «Price 6d. 
Londen: Effingham Wilson and Co, 1895, 


The Silver question. Injury to British Trade and: Manufactures, 
—The paper by Mr. George Jamieson, which won the Bimetallic 
prize offered by Sir Henry M. Meysey-Thompson in 1894 ; together 
with two other papers on the same subject by Thomas Holyoake 
Box and David Octavius Croal, also a preface and sequel by Sir 
Henry M. Meysey-Thompson, Bart., M.P. Price 6d, London: 
Effingham Wilson, 1895, 

B. Bradshaw's Dictionary of Mineral Waters, Climatic Health 
Resorts, Sea Baths, and Hydropathic Establishments. Giving the 
names of Doctors, Hotels which can be recommended with contidence, 
and other useful information. With a Map showing the stations 
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Price 3s. 6d, London: Kegan, Paul, Trench, Triibner, and Co., 
Limited. 

The Principles of Rating Practically Considered as they Affect the 
Assessment of Railways, Docks, Tramways, Gas, and Water Works, 
Coal and other Mines, Electric Lighting Works, Manufactories, and 
other Hereditaments. With a complete digest of all the important 
cases, including several decisions not previously reported. A col- 
lection of the principal statutes, and the last orders of the London 
County Session. By Edward Boyle, of the Inner Temple and of 
the South-Eastern Circuit, barrister-at-law, and G. Humphreys- 
Davies. Second edition. Price £15s, London: William Clowes 
and Sons, Limited. 1895, 

The Indian Textile Journal: Directory of Indian Manufactories, 
1895, with a Chart of India showing the Distribution of Factories, 
Edited by John Wallace, C.E. Compiled by Loralji M. Rubnagur. 
Price, paper cover, 7s.; cloth, 83., post free. Bombay: M. C. 
Rabnagur and Co., 27, Medows-street, Fort. This is useful not 
only to those in India, but equally so to those at home. It gives a 
list of the principal manufactories of every description in India 
and Barmah, and contains descriptive articles on the leading indus- 
tries and the chief industrial centres, with a carefully-prepared 
list of importers of machinery, tools, hardware, and all kinds of 
merchandise in the Presidency. An industrial chart of India 
shows by means of coloured signs against the names of towns, 
their ss industries, The articles published with the direc- 
tory are well chosen, and mention may be made of those on making 
joints, on ventilation of Indian factories, the rnles under the Bom- 
bay Boiler Inspection Act, and the Indian Factories Act. 








JOSEPH MITCHELL. 


Tue late Mr. Joseph Mitchell, of Bolton Hall, Wath, whose 
remains were interred at St. Thomas Church, Worsborough 
Dale, on Monday, was a prominent figure in the mining 
world of South Yorkshire. He was the eldest son of the late 
Mr. Joseph Mitchell, of the Edmunds and Swaithe Main 
Collieries, near Barnsley, and was himself a successful 
colliery proprietor. In his early years he was chiefly engaged 
in mechanical engineering, and carried on the Dearne Steel 
Works, Worsborough Dale, when the Swaithe Main Colliery, 
of which his brother was in charge as manager, fired on 
December 6th, 1875, causing the loss of 140 lives. The shock 
of that terrible disaster is believed to have contributed to the 
death of his father, who, with the late Mr. Henri Josse, of 
Grimsby, had formed the Mitchell Main Company, and taken 
to sinking the Mitchell Main Colliery. The work made but 
slow progress, and even that was stopped by an overwhelming 
influx of water. The deceased then took charge, conquered 
all obstacles, sunk the shaft, and won and worked the coal. 
He continued in charge of the Mitchell Main Colliery, and in 
1876 became managing director, still holding that position 
and being chief partner when he died. Mr. Mitchell had a 
wide reputation as a mining engineer, and his great experi- 
ence and knowledge were laid under contribution in the 
Yorkshire and other coalfields. He was frequently engaged 
as arbitrator in mining disputes, and constantly gave evidence 
before parliamentary committees on mining, railway, and 
industrial subjects. Several times-he was called to the 
United States to give advice, and in one of his visits he had 
the misfortune to be in a collision on the Nashville and 
Chattanooga Railway, at which he received injuries causing, 
it is believed, the decline of his health and strength which 
has ultimately cut him off at the premature age of fifty-four. 
Only last year the Mitchell Main Company secured the Dar- 
field Main Colliery, an adjoining royalty, and the first sods 
were cut last October of a large colliery at Grimsthorpe, near 
Cudworth, where the company has leased about 3000 acres 
of coal, which, it is hoped, will be reached in about two years, 
and yield from 1500 to 2000 tons per day. With this accession 
the company will be one of the largest inthe kingdom. Mr. 
Mitchell was a member of the Midland Institute of Mining, 
Civil, and Mechanical Engineers, from the beginning, acting 
as its secretary and treasurer from 1879. That position he 
resigned in 1890, when he was succeeded by his son, Mr. 
T. W. H. Mitchell. He was twice president of that 
Institute. He was also a member of the Institution of Civil 
Engineers, a F.G.S., a member of the Iron and Steel 
Institute, and vice-president and member of the council of 
the Federated Institute of Mining Engineers. No man kept 
a keener outlook for improvements in mining appliances, or 
studied more carefully all the suggestions for the promotion 
of the safe working of collieries, To the natural desire of all 
coalowners to keep their pits practically safe, if they can, the 
deep impression made upon him by the Swaithe Main ex- 
plosion taught him to be exceptionally zealous to know and 
consider every proposal which had the slightest prospect of 
being useful in lessening the dangers of the mine. A very 
able and highly respected gentleman, his loss to the South 
Yorkshire district, and even to a wider circle, has been 
abundantly testified to by the daily press, and thoroughly 
endorsed by all who knew him. 











STEAM GRAB DREDGER, LEEDS AND LIVER. 
POOL CANAL. 


WE reproduce on page 356 a photograph of the second 
steam grab dredger, constructed under Mr. Cockburn’s patent, 
and supplied by Messrs, Cockburn and Montgomery, of 
Queen Anne’s-gate, Westminster, to the Leeds and Liverpool 
Canal Company, which presents several novel and interesting 
features. The grab, which has a capacity of 15 cubic feet, is 
suspended in a universal joint or gimble from a radial arm, 
and is opened and closed by means of a steam cylinder capa- 
ble of exerting a force of several tons on the jaws of the grab, 
so that it will work in very hard material. The depth of 
dredge also can be regulated. 

The whole of the machinery can be folded down easily 





Lucerne; Lake and Environs Souvenir, Lucerne: Office of the 





within 8ft, headway, and raised again in a few minutes, an 


important qualification, as on this canal bridgés occur on an 

average every one-third ofa mile. The dredger is provided 
with a set of four friction winches driven by an independent 
engine for manipulating the spoil barges. The after part is 

fitted with cabins so that she can house her own crew. When 

at work the dredger is moored up to the canal bank, and a 

barge or punt capable of holding 25 tons is brought alongside 

and connected by a steel wire rope to the winches. The grab 

delivers direct into the barge. When traffic approaches the 

winches are set in motion, and, the rope being passed round 

an anchored sheave on shore, the barge is hauled astern of 

the dredger, and is brought back again into position by the 

same means. 

The traffic on the Leeds and Liverpool Canal is incessant, 

and it is ne to have some rapid mode of dealing with 

the mud barges, otherwise traffic is impeded, and valuable 

time lost. When the barges are full they are taken, four or 
five ata time, by a steam tug toan unloading depét, where 
they are discharged at an average rate of 60 tons per hour 
by a discharging plant lifting 2} tons at a time, of somewhat 
similar design to the dredger crane, but mounted on wheels 
and running on rails on the canal bank, This dredging and 
discharging plant has proved so efficient, and fulfils so well 
the required conditions, that the Leeds and Liverpool Com- 
pany has lately placed an order for three more dredgers similar 
to that shown on page 356, and one more discharging crane, 
We are requested by Messrs. Cockburn and Montgomery to 
state that the success and degree of perfection in the working 
of these machines is due quite as much to improvements 
made at the suggestion of Mr. R. H. White, C.E., deputy- 
engineer of the Leeds and Liverpool Canal Company, as to 
the principle of their patent, 








CANALS IN GERMANY.—Three important canals are being con- 
structed in Germany. They are the Ems-Jade Canal, nearly finished , 
the Dortmund-Ems Canal, begun in 1891; and the Elbe-Trave Canal; 
the plans of which have been prepared, and the Bill passed. There 
have actually been built in Germany, according to the Journal of 
the Society of Arts, within the last ten years, 60 miles of canals, at 
a total estimated cost of £630,000. There are present in course 
of construction 230 miles of canals, at a total estimated cost of 
£5,701,000—Ems-Jade, 39 miles ; Dortmund-Ems, 148 miles ; Elbe 
Trave, 43 miles, There are also over 300 miles of canals projected 
—Dortmund-Rhine and Mitteland—but as the German Paliament 
has — the first of these, the execution of the project is 
doubtful. 


Royat ScorrisH Society oF ARTS.—The eleventh meeting of 
the Royal Scottish Society of Arts was held in their hall on the 
22nd inst., the president, Dr. William Taylor, qoenpying he chair, 
Mr. Alexander Frazer, M.A., read a paper on ‘“.A Graphic Method 
of Recording Weather Observations,” and showed diagrams made 
out on that system for February and March, 1895. After some 
discussion this paper was followed by one on ‘‘The Adaptation of 
the Welsbach Incandescent Gas Light for ordinary Optical Lantern 
Work, as Improved by Special Oxygen Supply Attachment,” by 
William Penman, C.E. The author showed how he had fitted the 
incandescent lights into an optical lantern, and by allowing the 
oxygen to enter round about the outside of the mantle, had 
increased the brilliancy of the light. He did not bring it forward 
against the limelight in intensity for lantern displays, but as a light 
which would probably be used by photographers, being easy to 
regulate and simple to apply. 

THE New Cruisers.—The following description of the new 
first-class cruisers, for the commencement of which provision is 
made in the Navy Estimates for 1895-96, was issued on Tuesday 
as a parliamentary paper: When the statement of the First Lord 
explanatory of the Navy Estimates for 1895-96 was presented, the 
designs for the four first-class cruisers proposed to laid down 
had not been completed ; consequently details could not be 
furnished. Since that date these designs have been completed 
and approved by the Board. The principal dimensions are as 
ge between perpendiculars, 435ft.; length on the 
water-line, 455ft.; breadth, t.; mean draught with keel, 
25ft. 3in.; displacement—about—11,000 tons. The armament will 
include fifteen 6ia. quick-firing guns, fourteen 12-pounders, quick- 
firers, and twelve 3-pounders, besides smaller machine guns. The 
torpedo armament will include two submerged tubes and one stern 
tube. The protective arrangements to engines, boilers, — 
and other vital portions will be practically identical with those of 
the Powerful and Terrible. The new cruisers will also resemble 
the Powerful in the protection of the armament and tke arrange- 
ments for the transport of the ammunition from the magazines to 
the fighting positions. They will resemble the Royal Arthur and 
Crescent in haying considerable heigit of freeboard, with a loi 
forecastle. The steel hulls will be wood-sheathed and cop > 
so that the vessels may keep the sea for long periods without 
serious loss of speed. The measured mile speed, with natural 
draught, will be about 204 knots, which should give, with the type 
of boiler to be used, a continuous sea speed for smooth water and 
clean bottom of about 19 knots, Coal bunker capacity for about 
2000 tons will be provided, half of this being carried at the above- 
stated draught and displacement. 


THE INSTITUTION OF JUNIOR ENGINEERS.—A large party of the 
members of this Institution recently visited the Somers Town and 
St. Pancras Depts, and Kentish Town locomotive sheds and 
shops of the Midland Railway, under the guidance of the 
district superintendent, Mr. Weatherburn, and other officials. 
At Somers Town were shown the 20-ton wagon hoists com- 
municating between the ground floor and upper level, the 
hydraulic cranes and — lifts, the three pairs of pumping engines ; 
the accumulators and the electric light installation, consisting of 
six 25-horse power Thomson-Houston dynamos. Passing on to 
St. Pancras, the hydraulic pumping station there was seen, and 
the various cranes, capstans, traversers, sack lifts, and goods hoist 
were examined. At Kentish Town the walls enclose two turn- 
tables, which radiate twenty-four roads or stands; the engine 

pacity is fifty ; ber of engines, 120; and average consump- 
tion of coal, for all types of engines in the district, 28°1 ib. per 
mile; total working expenses, fourpence per mile. In the 
repairing shops, in which eight engines can be repaired at 
once, are overhead travellers operated by rope gear. There 
are various machine tools and lathes for dealing with the 
work, which, in addition to locomotive repairs, includes the 
maintenance of thirty-five stationary engines, thirty-nine boilers, 
hydraulic machinery and electric light engines. The oil- 
gas plant was also seen. Another recent visit of the Institu- 
tion has been to the Fulham works of the Gas Light and Coke Co. 
The engineer, Mr. Iago, first gave the members on assembling a 
general account of the works, describing their principal features 
of engineering interest, and in subsequently showing the a 
over he most fully explained the various operations carried on. 
The greatest interest was naturally concentrated in the coal-con- 
veying and storage plant, the only one of its kind installed in 
England. A 40-horse power steam engine drives endless chains, 
which remove the coal at the rate of forty-five tons per hour 
from ba in the dock to the store, the latter having a capacity 
of 40, tons. In the carbonising department was seen con- 
trasted the ordinary and the generator methods of firing the 
retorts, At the conclusion of the respective visits the 
thanks of the Institution were expressed for the receptions ex- 
tended on the occasions. The next meeting, taking place on 3rd 
May at the Westminster Palace Hotel, will be devoted toa paper 











on ‘Tke Warming of Buildings by Hot Water,” of which Messrs, 
Ernest King and Kenneth Gray are joint authors, 
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THE FURNITURE EXHIBITION. 


THERE is no city in the world where it would be possible to 
hold a better exhibition of artistic furniture, and the appli- 


ances used in manufacturing it, than in London. Paris and | 


Vienna have each their specialities, but these, as well as 
Oriental and Transatlantic productions, are to be seen in 


large quantities in all parts of the metropolis, whilst for | 


thoroughly representative English furniture, London is the 
centre, both for manufacture and export. 


solidity and elegance at Chicago and Antwerp did not take 
part in the Exhibition which was held at the Agricultural 
Hall from the 16th to the 22nd inst., and altogether, though 
there were some good exhibits, it cannot be said that the 
trade as a whole was adequately represented. About half 


the exhibitors had participated in the Building Exhibition | 
which closed on the 4th inst., and left their stands without | 


any alteration. Amongst these were Messrs. Tangye and 
Crossley Brothers, so that there should have been no diffi- 
culty about motive power. Nevertheless there was the usual 
delay caused by having to wait for pulleys and belts. 

In wood-working machinery there was only one novelty, 
Messrs. Ryland and Bird’s Eclipse wood-carving machine. 
The principle of this machine is the same as that of the 
medallion cutter, and the idea was probably taken originally 
from the spoke lathe. A rapidly revolving tool is carried in 
& frame, which also bears a short rod with a blunt point like 
a pencil. As this pointer travels over the model 
the tool is moved up or down, and a facsimile 
is produced. In the machine exhibited the 
driving band passes round a drum underneath, 
and then to the pulleys of the frame. The 
driving shaft works against a spring, which gives 
as the frame is moved; so that it can travel in 
any direction, or be lifted from the work without 
stopping the tool. 

The form of cutter varies according to the 
nature of the work, the one most used being 
a small shell auger. For undercutting, a tool 
with an end like a spur or a tiny circular saw is 
employed, after the straight part has been done 
with the ordinary cutter. By using different 
sizes of these, foliage, &c., may be undercut to 
any desired extent. The machine is fitted with 
two sets of pulleys and tool holders, so that two 
copies can be made at once. A few fret saws 
are also shown at work,and a Pittler’s “ Uni- 
versal ’’ lathe, which was illustrated and de- 
scribed in THE ENGINEER of September 14th, 
1894, page 228, 

Messrs. W. M. Paterson and Co., of Paul- 
street, E.C., exhibited a loom for making gimp, 
which may be described as & modification of the 
Jacquard. It is really a double loom, and whilst 
one shuttle weaves a continuous band, another 
one brings across it the cord which is to be 
woven in with it. Turning to other exhibits 
which are not exactly furniture, the Plastic 
Marble Company had a very fine collection of 
imitation marbles, including some handsome 
columns of yellow Sienna, chimney pieces, 
table tops, &c. By its process the marbling 
is not merely on the surface, butextends through- 
out the material, which may be described as a 
real marble artificially produced. 

The Anti-Freezing Air Valve Company showed 
a simple contrivance to enable water to be 
drawn from a cistern, notwithstanding that 
there may be a thick coat of ice upon it, with- 
out allowing any water to remain in the pipe. 
It is made of zinc, 4in. diameter, and high 
enough to reach to the top of the cistern. 
Inside the zinc cylinder are two tubes of brass, 
one within the other ; and the space between the 
outer tube and the zinc cylinder is packed 
with sawdust. The inner tube is raised and 
lowered by a bell crank, and serves as a rod to 
& valve at itslowerend. Aspring usually keeps 
the valve closed. When a wire connected with 
the bell crank is pulled down, the valve opens 
and the pipe leading to the taps is filled. By 











Unfortunately, the | 
firms who upheld the reputation of English furniture for | 


JOHN AUDLEY FREDERICK ASPINALL. 


We add another portrait to the number of likenesses 
of eminent locomotive superintendents appearing in our 
columns. Mr. Aspinall is the chief mechanical engineer of 
| the Lancashire and Yorkshire Railway, an office which has 
| wider scope and larger than that of locomotive superin- 
tendent. We published an engraving of his latest express 
| engine in our impression for April 21st, 1893. 

Mr. Aspinall learned his profession in a splendid school. 
He served his time as a pupil under Mr. John Rams- 
bottom, at the London and North-Western Railway Works, 
Crewe, commencing at the end of 1868, finishing his time 

| under Mr. Webb, who succeeded Mr. Ramsbottom. He was 
| then employed by Mr. Webb as an assistant to the works 
manager, having charge of the construction of the new build- 
ings, then in progress, in addition to assisting in the manage- 
ment of the steel works. 

In March, 1875, he wasappointed chief assistant to Mr. Alex. 
McDonnell, then locomotive engineer of the Great Southern 
and Western Railway of Ireland, having charge of the con- 
| struction and maintenance of their locomotives, carriages, 

and wagons. When Mr. McDonnell left the Great Southern 
and Western Railway for the North-Eastern, Mr. Aspinall was 
appointed locomotive engineer, Nov. 1st, 1882, and remained 
with the Irish company till appointed chief mechanical engi- 


neer of the Lancashire and Yorkshire Railway on the 14th July, | 


1886, having charge of all mechanical and electrical work of the 


gives but little clue to the outcome of the practical tests on 
the Baltimore and Ohio road. The delay that has occurred 
in the completion of the work has been of advantage in that 
it has allowed, it is claimed, of the embodiment in this 
apparatus of all the recent improvements in electric railway 
practice. 

The trucks are of forged iron, each resting upon four 
driving wheels of cast steel, 62in. in diameter. Flexibly sup- 
ported upon each of these trucks are two six-pole gearless 
motors, one for each axle, transmitting their motion from 
the armatures to the wheels by means of an especially 
designed flexible coupling. The method of spring suspension 
has been carefully modified to allow of the immediate 
adjustment of the wheels to the irregularities of the tracks, 
and thus effect a diminution in the wear both to the motors 
and the track. The massive armatures are of the ironclad 
type. A hollow shaft serves to carry the armatures, and 
through this passes the wheel axle, to which it is connected 
by the universal coupling already mentioned, which allows 
of freedom of movement in any direction. The complete 
motors are the largest railway motors in the world, and 
while ponderous in appearance, are by no means so bulky as 
might be expected from the heavy duty they will be called 
upon to perform. They are so set on the truck that they will 
be easy of access under all circumstances, whether the loco- 
motive is at a standstill or in motion. 
| The cab, which will be spring supported on the truck frame, 
| will be of sheet iron and wood, and will have windows on all 
sides, in order that the occupants may have an 
unobstructed view in all directions. Within 
the cab will be set up the series parallel con- 
troller, by means of which the movements of 








the locomotive will be at the command of the 
driver, and the air pump, operated by a small 
electric motor, which will supply the air to the 
compressed air brakes and the whistle. The 
locomotive will be also equipped with bells, safety 
devices, &c., and will have a Janney automatic 
coupler at each end. The finished locomotive 
will be an imposing piece of electrical machinery. 
It will weigh in its completed state 95 tons, will 
be 14ft. 3in. long, 9ft. 63in. wide, and will be 
of standard gauge. The maximum speed will 
be fifty miles an hour. This will be reduced 
to thirty miles an hour when only half the draw- 
bar pull is exerted, and to fifteen miles an hour 
with full draw-bar pull. The average speed of 
the loaded train will be about thirty miles an 
hour, It can, of course, be run either forward 
or backward. 

This locomotive is designed for heavy work, 
and will be called upon to handle trains as 
heavy as those now handled by the heaviest 
steam locomotives. A test of one of the 
completed trucks, representing one-half of 
the locomotive, was recently made upon the 
tracks at the Schenectady Works of the con- 
struction company. In order to obtain the 
necessary load a New York Central heavy six- 
wheel engine was made use of, and the electric 
locomotive truck coupled to it. The machines 
were then sent in opposite directions and tugged 
at the connecting coupling as in a tug-of-war. 
The electric locomotive had a slight advantage 
over the steam engine in weight on the driving 
wheels, and pulled it up and down the track 
with apparent ease. For the same weight upon 
the drivers it was shown that the electric loco- 
motive will start a greater load than the steam 
locomotive, the pull being constant throughout 
the entire revolution of the wheel, the difficulty 
of variation of pull with the angle crank as in 
the locomotive being eliminated. The test also 
proved that not only were the motors suffici- 
ently powerful, but that the driving mechanism 
and armature couplings are amply strong to 
transmit the torque of the armature to the 
axle, The power-house is rapidly nearing com- 
pletion, and the generating machinery is almost 
ready for installation. The overhead appara- 
tus, which has been especially designed to meet 
the extraordinary requirements, will shortly be 








releasing the catch the valve is closed, and if a 
tap be left on, the water flows out of the pipe, 
and is replaced by air which comes down the 
inner tube. 

There were several exhibitors of window- 
sash fittings, enabling the sashes to be turned, 
or taken out forcleaning. Ofthese the simplest 
is that shown by the Simplex Company, of 
Birmingham. The two sashes balance one 
another, and are connected by a copper chain, 
made like a bicycle chain, and passing over a 
pulley. The moulding at ome side of the 
window opens on hinges, showing a rack into 
which a bolt can be shot, fastening the window at 
any height. Both upper and lower sashes are pivoted, so may 
be swung round into the room, either from a closed or partly 
open position. This enables the upper half to be pulled for- 
ward for ventilation. 

The next Exhibition at the Agricultural Hall is to be that 
of the Leather Trades, from April 29th to May 4th. It is 
expected that the display of boot-making machinery will be 
unusually large, and that the machines which were the 
principal cause of the recent strike will be shown in 
operation. 








AGRICULTURAL IMPLEMENTS IN THE ARGENTINE REPUBLIC.— 
According to a recent Foreign-office Report, the introduction of 
reaping and sowing machines into the Argentine Republic in 1893 


was much larger than in 1892, twice the former and three times | 
In the Province of Santa Fé the | 


the latter having been imported. 
import of agricultural implements and machinery during 1894 was 
again very large. 
1350, and those introduced since up to the end of August, 1894, 


may be set down at 450. Calculating the cost of each thrasher— | 


with engine—at £800, we have £1,440,000 invested, which gives 
an idea of the vitality of this rich province. The machine most 


in favour and most suitable is said to be the “binder,” as the | 
‘‘header,” although cheaper for working, causes frequent loss | 


to the farmer, owing to the difficulty there sometimes is to 


thrash at once and want of storage, whereas with the “binder” | 
the wheat can be stacked and thrashed at the farmer’s conve- | 


nience. The attention of British manufacturers is again drawn 


to this market, where to do business they require to be repre- | 
sented by active agents, as sales are made on the credit system. | 
ear agents from the United States have been | 


During the past 
very actively pushing their manufactures, which they are adapt- 
ing to the requirements of the trade, 


The number of thrashers existing in 1893 was | 


railway. The Lancashire and Yorkshire locomotive work- 
shops were then at Miles Platting and at Bury, the works at 
Horwich having been commenced. As the latter works were 
ia completed, the older works of the company were 
closed. 

While Mr. Aspinall was in Ireland he was a member of 
the Council of the Institution of Civil Engineers of Ireland, 
and was for two years their president. He is now a member 
of the Institution of Civil Engineers, and a member of the 
Council of the Institution of Mechanical Engineers. 








THE BALTIMORE AND OHIO ELECTRICAL 
LOCOMOTIVES. 


THe event for which electricians throughout the United 
States have been waiting with impatient interest—the opera- 
| tion of passenger and freight trains in the Belt Line Tunnel 
of the Baltimore and Ohio Railroad at Baltimore by loco- 
motives in which the sole propulsive power will be electricity 
| —is now nearing realisation. Work has been progressing 
steadily lately at the works of the General Electric Company, 
both upon the generating plant and the locomotives, and 
somewhat later this year we shall probably see the huge 
locomotives handling the long trains with the ease for which 
they are designed. This experiment will be the first practical 
step in the United States towards the subjection of the steam 
trunk railroad to electricity. Two comparatively small 
electrical locomotives, one of 30 tons and the other of 40 tons 
| on the drivers, are already running, but not upon any im- 
| portant lines, and while perfectly successful, their operation 


in position, and before many months have 
passed the steam locomotive will have become 
& neutral object in the operation of trains in the 
Belt Line Tunnel, which, entarnished by smoke 
and soot, will be brilliantly lighted by incandes- 
cent lamps, 








RoyaL METEOROLOGICAL Society,—At the meet- 
ing of this Society on Wednesday evening, the 17th 
inst., which was held at the Surveyors’ Institution, 
Westminster, Messrs. F, C. Bayard and W. Mar- 
riott communicated a paper on ‘‘The Frost of 
January and February, 1895, over the British Isles.” 
The cold period, which don D. ber 30th 

_and terminatel1 on March 5th, was broken by a week's 
| mild weather from January 14th to 2lst, otherwise there 
would have been continuous frost for sixty-six days, Tempera- 
| were below 10 deg. Fah., and in some cases below zero, 





were recorded in parts of England and Scotland between January 
| 8th and 13th, while from the 26th to the 3lst, and from February 
| 5th to 20th, temperatures below 10 deg. occurred on every day in 
| some part of the British Isles, The coldest days were February 
| 8th to 10th. The lowest temperatures recorded were —17 deg. at 
| Braemar, and —11 deg. at Buxton and Drumlanrig. The mean 
| temperature of the British Isles for January was about 7 deg., 

and for February from 11 deg. to 14 deg. below the average, while 

the mean temperature for the period from January 26th to Febru- 

ary 19th was from 14deg. to 20 deg. below the average. The 
| distribution of atmospheric pressure was almost entirely the 
reverse of the normals, the barometer being highest in the 
north and lowest in the south, the result being a continuance 
of strong northerly and easterly winds. The effect of the cold on 
the pails health was very great, especially on young children and 
old people. The number of deaths in London due to diseases of 
the respiratory organs rapidly increased from February 2nd to 
March Bnd, whos the weekly number was 1448, or 945 above the 
average. Rivers and lakes were frozen, the ice being more than 
10in. thick, The frost will long be remembered for its effect on 
the water pipes all over the country, in many cases householders 
being without water for more than nine weeks, As the result of 
inquiries the authors find that mains have frozen which have been 
laid as low as 3ft, Gin. from the surface of the ground to the top 
of the pipe. It appears, however, that the nature of the soil had 
far more to do with the depth to which the frost penetrated than 
the intensity of the frost itself. From a comparison of previous 
records the authors are of opinion that the recent frost was more 
severe than any since 1814, Mr. Birt Acres also read a paper on 
‘Some Hints on Photographing Clouds,” 
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THE ELECTRIC LIGHTING OF THE HOUSES 
OF PARLIAMENT. 


CoNSIDERABLE additions have been made recently to the 
electric lighting arrangements in the Houses of Parliament, 
and electric energy is now being used for driving some of the 
ventilating fans. We therefore obtained permission from 
her Majesty’s Works Department to inspect the installation, 
and were most courteously received by Mr. W. J. Prim, the 
chief engineer to the Houses of Parliament. We may remark 
that Mr. Prim has occupied his present position for twenty- 
seven years, The whole of the engineering work carried out 
in the Houses within that period is therefore perfectly 
familiar to him, and has been performed under his authority. 
The chief illuminants employed at St. Stephen’s are gas and 
electricity, although oil and candles are still used in certain 

arts of the building, but are gradually being superseded by 
electricity. ; 

It is needless to lay stress upon the disadvantages of gas as 
an illuminant, but the destruction of much beautiful oak 
carving and injury to gilding and pictures is directly due to 
itsuses. The vitiation of the air caused by the burning of gas 
is a very serious matter in a building where such quantities 
of this illuminant have hitherto been used, and although in 
some places the fixtures have been specially designed to carry 
off the products of combustion, this is quite impossible in the 
majority of cases. Experiments have, from time to time, 
been made at St. Stephen’s for the purpose of ascertaining 
the relative merits of gas and electricity as illuminants. The 
first of these took place in the year 1873, and was confined to 
the purpose of finding a suitable method of producing a 
signal light in the clock-tower ; after some other preliminary 
investigations Mr. Shaw-Lefevre, who was then First Com- 
missioner of Works, decided in 1883 to instal within the 
building a small generating plant for incandescent lighting. 
At first only the libraries and division lobbies of the House of 
Commons were lighted in this way, but as the experiment 
was in every way satisfactory the was increased until 
the limits of the space were reached. 

The plant consisted of two horizontal non-condensing 





1— FRONT VIEW OF MAIN SWITCH BOARD 


Fig. 


Armington-Sims engines, which drove four Edison dyna- 
mos, giving an output of 300 amperes at 105 volits. 
This plant has not been used for some time, but is still in 
position. The demand for current has become so great that 
the installation was quite inadequate, and the whole of the 
supply is now obtained from the Millbank-street Station of 
the Westminster Electric Supply Corporation. 

_ The plant used for the supply of the Houses of Parliament 
is reserved —_ for that purpose, and consists of four com- 
bined sets, one being a Willans engine of the II type, driving 
& shunt-wound dynamo developing 1000 ampéres at 115 volts, 
and each of the three others consist of a Willans engine of 
the GG type driving a shunt-wound dynamo developing 
400 ampéres at 115 volts. These machines are connected to 
& separate switch-board provided with the usual ampére- 
meters and voltmeters, and with controlling switches for a 
secondary battery. The fuses are in duplicate, so that a spare 
fuse can be switched in at once after the first fuse has melted. 
The whole of the work upon this board was carried out by 
Messrs, —_ and Co. The secondary battery, which is 
upstairs, consists of fifty-six cells of the Crompton-Howell 
type, each cell containing thirty-one plates in the usual lead 
box. On each of the four circuits from the machines is 
placed an Aron meter for the use of the Supply Company, 
and the current is carried to the Houses through cables laid 
across the Victoria Tower Gardens. These cables consist of 
three pairs of 6'/,., and they are connected to a switch-board 
in the basement. A front view of the board is shown in 
Fig. 1, and it consists of three separate slate panels mounted 
upon a wooden framing. These switches were specially 
designed for the purpose, and are arranged so as to afford an 
easy means of reversing the direction of flow of the current. 
it is stated that there can be no doubt whatever that 
incandescent lamps last much longer if the direction of flow 
of current in them is reversed occasionally. This fact has 
been experimentally proved in the Houses of Parliament, 


inquired whether a similar advantage would be found to be | Rawson, and each is supplied with an endolithic ivory 
obtained by the use of alternating currents, but upon | descriptive tablet, and tin wire fuses only are used. 

this point the chief engineer could offer no opinion, as only | Passing now to the fixtures, we find that the bulk are 
direct current had been used at St. Stephen’s. It will be | pendants, and all are hung on gimbals so as to avoid the 
seen that each switch has a ring of six exterior contacts, | possibility of twisting the wires, and also to prevent a fixture 
which are of heavy gun-metal, while the centre of the slate being bent or broken by being accidentally struck by work- 
slab is cut away, and a slate disc carries the four compound | men; this method also precludes all possibility of lamps 
contact brushes, Four fuses were to be used with the being carelessly left out of line in the long corridors, which 
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Fig. 2—BACK VIEW OF 


outside contact, and are shown in the figure, but at present 
copper strips are used instead, and the fuses are all placed at 
the Millbank-street Station. Over each} switch is fixed an 
ampéremeter, and beneath it an Aron recording meter. The 
back of the switch-board is shown in} Fig. 2, from which the 


MAIN SWITCH BOARD 


would produce a bad efiect. The gimbals are thoroughly well 
made in gun-metal, and the earlier specimens were provided 
with wooden insulating bushes, but these are not now used, 
as they gave?considerable trouble owing to shrinkage. The 
lamps are ofj105 volts near the main switch-board, but of 100 










connections can be easily traced. 
The external cables are connected 
to the contacts upon the horizontal 
line passing through the centres of 
the switches, and the house connec- 
tions are made to the other contacts. 
The whole of the joints are sweated 
into heavy gun-metal sockets, and 
each switch is designed to carry 500 
ampéres. Viewed from the back, the 
left switch controls the lighting of 
the west side of the House of 
Commons, the centre switch controls 
the House of Peers, and the right- 
hand switch controls the east side of 
the House of Commons. Ample 
room is left behind the board so as 
to facilitate the inspection. 

The whole of the cables in St. 
Stephen’s are of the Silvertown 
Company’s make, with an insulation 
resistance of 600 megohms per mile. 
They are carried in perfectly plain 
wood casings without mouldings of 
any sort, and the covers are fixed 
with brass button - headed screws. 
The casing is not treated in any way 
inside, no shellac varnish or special 
fire-proof paint being used; the 
reason for this being that the build- 
ings are perfectly dry. The distri- 
buting boards are very well arranged, 
so that by mere inspection it is 
possible to see what lights are 
switched on, and also to see at a glance whether any 
fuse requires replacing. One of the boards is shown in 
Fig. 3. The back consists of teak, and upon this are 
mounted the two gun-metal bars; a fuse is put to each 
pole, and is mounted upon slate. The switches are placed 























Fig. 3—A DISTRIBUTION BOARD 





volts at the most distant parts of the building. All are of the 
Edison-Swan type, and vary from 5-candle power to 
25-candle power; the cables are all calculated for a maxi- 
mum current density of 1000 ampéres per square inch. 
In the new smoking-room for the Commons there are 
two large glass sun burners fitted 
with lustres and illuminated by gas, 
for the purposes of ventilation, and 
all the electroliers are close to the 
ceiling; there are six in all, each 
carrying twelve lamps of 16-candle 
power, and hung on gimbals. Two 
switches are used, each controlling 
three electroliers. A disadvantage 
in the placing of the electroliers so 
high is that very long steps are 
needed to replace lamps, but it was 
found that members objected to the 
position of the lights when hung 
lower down. The lamps are all 
in a row at the bottom, and the whole enclosed in a strong , ground on their lower halves, so that there is no glare. 
oak case with glazed doors. We find that slate bases for |The electroliers are all of lacquered brass and of very 
switches and fuses are preferred to porcelain, as they are | graceful design. In the south dining-room there are five 
not found to be so easily broken, and no separate covers are | 12-light electroliers, which have only recently been added, 
used for either fuses or switches ; thus it becomes easy to see | while the serving room is lighted by four 10-light electroliers, 





Fig. 6—DETAILS OF CONTACT IN RESISTANCE FRAME 





and the rule is to change the polarity once a week. We 


what is going on without opening the box. The switches are | all of painted iron, as they are exposed to steam, and these 
of the type formerly made by Messrs. Woodhouse and | are fitted with convolvulus shades ; the lamps are not ground 
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and as the ceiling is 22ft. high, the pendants are 6ft. Gin. long. | pulleys B B and up to fixed bars on the traveller. 
room was formerly lighted by three lier, which was onlgittally used for gas, is provided with cross | overrunning. 

The House of Peers is lighted b i 

bars. When the electrolier is to be lowered the links shown | having twenty-four lasepe of Sante, readied 


The central 


dining 
electroliers having twenty-four lights each placed in the 
— light n the — _ +) —_ found objectionable 
as the light was too low down, an ey have been replaced in the figure are first attached to the cro 
by six 12-light electroliers, one controlled by one switch, two 7 gem tors Spo 
by another, and three by a third, The tendency throughout 
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the House has been to raise the lights so as to get them well 
above the eye-line, except in the reading-rooms, where more | teak wheel F, which is carried on @ small carriage running 
illumination is required near the floor level. Very many of | on an inclined track. Then they pass over # fixed guide 
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The electro- 


rolled steel joists, and rests in four recesses D in swivelling | 


weight is lifted off the supports. 


of the way and lowering begins. The cables E are brought | used, but as 
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Fig. 4— LOWERING GEAR FOR ELECTROLIER IN CENTRAL HALL 





| ® height of about 30ft. above the 
These are then slewed out | method of lowering similar to that already described ig 
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each side to support the weight, and the worm gear prevents 
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these electroliers are comparatively light 
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| up to the dome in casings, and then pass round the grcoved | no traveller is needed, and a counterweight only is used. 
It would not, of course, be advisable to switch on all the 
lights in the House of Peers at once, as the sudden lighting of 


the old gaseliers have been transformed -for- the “electric | pulley, and then over a second guide pulley which can be | the chamber would be too startli d 
light by turning the branches upside down and relacquering | pushed out so as to clear the parapet. In this way the cables | greatavariationofload qvetaleitnes tatueieceeanes 


the whole. This work is carried on in the 
workshops at St. Stephen’s, where the 
special switches and other apparatus were 
made to the designs of Mr. Maddick, the 
assistant engineer, and the whole of the 
wiring has been done by men employed 
direct by the Lighting Department. The 
lighting is divided into three classes :—(1) 
General lighting, which takes place on 
the decline of daylight due to the setting 
of the sun, or to fog or to clouds. (2) 
Day lighting, for use during the day in 
places which are somewhat obscure. (3) 
Night lighting, where lights are required 
throughout the night after business has 
ceased; these lights are extinguished at 
daybreak. The arrangement of the switches 
on the distribution boards is such as to 
allow of these three classes of lights being 
dealt with separately. 

The switch - board for the House of 
Commons debating chamber is not new, as 
it was one of the boards put in by the Edison 
Company about ten years ago. The door- 
way of the House of Commons is now lighted 
reund the arch by means of ten ground 
lamps to show the carving. The Commons 
lobby is lighted by one electrolier having 
thirty-six 8-candle power lamps, and by four 
electroliers of six lights each. The libraries 
are lighted principally from the ceiling,-each 
room having four 12-light electroliers very 
high up, while there is a 6-light counter- 
weighted ‘pendant over some of the tables, 
and standard lamps are also used. The 
House, of Commons itself is lighted by gas 
above the painted glass. ceiling, but an 
8-candle power electric lamp is placed on 
each pillar under the gallery, in order to 
prevent a shadow being ca by the gallery, 
which would hide the faces of the members 
seated there. 

The central hall is lighted by an ex- 
tremely fine brass electrolier weighing 
about 15 cwt. It. carries ninety - two 
8-candle power lamps, which are controlled 
by three separate switches, each of two con- 
trolling thirty lamps, and the third con- 
trolling thirty-two lamps. As the bottom of 
the electrolier jis 25ft. from the floor of the 
hall, a special arrangement has had to be 
made for lowering it for cleaning, and in 
order to facilitate the replacing of lamps. 
The lowering apparatus is shown in Fig. 4, 
and. consists of @ small travelling , crane 
ae 7 a track fixed in the dome over 
the hall, e 


cross frame consists of rolled steel joists G, and | are made’long enough to allow of the descent of the electro- 
the handle H controls two worms keyed upon the cross shaft,'| lier. When notin use the traveller itself is pushed aside and 
and these drive the worm wheels J J, which drive the windin 
drums.A A, The wire-ropes pass from these drums round’, below. It will be noticed that there are two wire ropes at 
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Fig. 5—RESISTANCE CONTROLLING LIGHTING IN THE HOUSE OF PEERS 


the jib pulley withdrawn, so that no mechanism is seen from 





we hope to deal with 
ing the front of one of the distribution boards, one of the 
descriptive tablets is marked ‘dinner lobby brackets.” This 
should read “‘ division lobby bracket,” 


of, inserting reistance in the circuit is 
therefore employed, which we illustrate in 
Figs. 5 and 6. In Fig. 5 on the left is shown 
the adjustable resistance frame ina separate 
case with glazed door, while to the right is 
shown the switch-board, consisting of the 
two main switches, oneineach pole. Above 
each switch the lead divides in the form of a 
Y, in order to light both sides of the House. 
When it is desired to light up the debating 
chamber, the gun-metal rack shown most 
clearly in Fig. 6 is moved up from its lower 
position, shown in Fig. 5, by means of the 
small handle and toothed wheels. The 
cylindrical portion forming the back of the 
rack makes contact successively with the 
spring contacts shown in Fig. 6, which for con- 
venience is placed horizontally in the preced- 
ing page, instead of at an angle as in Fig. 5. 

When no lighting is being done both 
switches are of course open, and when 
lighting is required the right-hand switch 
is first closed, and the other left open. The 
rack is then gradually raised, and as soon 
a3 it touches the first contact current can - 
a through one of the resistance wires, 

ut as this is of high resistance the 
a do not light. As the rack is 
worked up a path is opened through more 
and more of the wires, until when it has 
reached the top of its course the full current 
is flowing, and then the left-hand switch is 
closed, so that heating of the resistance 
wires may be avoided. The rack is left in its 
upper — until lighting is no longer 
required, the switch is then opened, and 
the rack re! lowered. 

In Fig. 6 it be seen that the light is 
about half full on. The total number of 
lamps at present installed is equivalent to 
4291 of 8-candle power, and with the usual 
full load on about 1200 amperes are used. Of 
the whole number of lamps, about 1208 have 
been installed this year. 

The cost of current last year was £1800, 
and this year it will probably amount to 
£2075, while the large sum of £2550 will 
probably be paid for gas. 

As we stated earlier in the article, there 
are several fans which are driven by 
electricity, and the energy consumed by 
these is all included in the figures of con- 
sumption given, There have been other 
alterations and additions made recently 
in the Houses of Parliament, but these are 
chiefly connected with sanitary matters, and 
eminanearlyissue. In Fig. 3, show- 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
( correspondents, ) 





THE BENHAM TOP, 


gir,—I should have replied long since to Mr. Benham’s courteous 
letter, but that I have waited to collect further information. 
feney’I have read all that has been written on the subject. ‘The 
result is, that while I fear that my own original theory is untenable, 
I have found nothing that will take its place ; nothing, in short, 
that does not introduce innumerable difficulties. Mr. MacFarlane 
Gray’s theory, ably pul forward in the pages of one of your con- 
temporaries, depends on the assumption that ‘‘ accommodation” 
in the eye takes place with lightning-like rapidity. My own experi- 
ence is Op’ to this ; but I have taken the precaution to submit 
the theory to a physiologist, and he tells me that accommodation is 
so far from being instantaneous in the youngest and dest eyes, 
that it cannot explain the phenomena of the top. I myself have 
anything but young and excellent eyes; my accommodation is 
slow, yet the phenomena of the top are quite apparent. 

Mr. Benham holds that the phenomena are subjective, but if I 
admit this to be true, I am only exchanging one difficulty for 
another. Why should the outside lines on the top be purplish 

reen while the more central lines are mauve or brickdust / If we 

Jock up all the outer lines with white paper, the median lines 
still remain the same colour. If we block up the central lines the 
outer lines are unaltered. Thinking it had something to do with 
the size of the top, I tried various sizes, but the diameter has 
nothing to do with the phenomena, There is no reason that I can 
conceive that will explain this, It matters nothing what part of 
the retina the image falls on, 

Possibly Mr. Benham may not have had his attention directed to 
this particular phase of the top difficulty, and I should like to hear 
what he has to say about it, 

It is the easiest thing in the world to talk about retinal vibra- 
tions, but it seems to me that what is implied is not thoroughly 
realised. We have matter in some form constituting the retina. 
I shall not go into the facts about Jacob’s rods and cones. Let 
us suppose, to simplify things, that we have matter in the sha 
of the retina. Now this matter in response to the impulse of light 
is supposed to vibrate billions of times in a second. It may give a 
a idea of what a billion means, if I say that about the sixth 
part of a billion of seconds has elapsed since the building of the 
Great Pyramid. But such a rate of vibration, or anything at all 
approaching to it, could not possibly take place in a retina, 

athematicians have shown that it is physically impossible that 
the ether could transmit light waves unless it a 
density many times greater than that of cast steel. Its elasticity 
must incalculable, its inertia nil ; and it is evident that any 
substance to be able to receive and act in harmony with the ether 
waves must be in itself capable of vibrating in accord with those 
waves, Thus a drum head must be tense ; a piano string must be 
drawn tight. How itis that the retina accepts and transmits a 
colour effect is an inscrutable mystery, and I do not think we are 
justified in asserting that vibration takes place atall. Let us, how- 
ever assume, that vibration does take place, and that persistence 
of vision is due to the momentum of the retina continuing the 
vibrations. Of course, as they died away, we should see one colour 
blending into another, as the speed diminished. It is only 
necessary to state this theory to establish its fallacy. 

We may, then, admit that the effect of the spectrum top is 
subjective, and yet we are no nearer than we were before to an 
explanation, I would ask Mr. Benham, however, to name—if 
possible—any analogous phenomena, I myself have tried to devise 
an experiment which would be at once different enough from the 
top and yet near enough to be its analogue, without success. 

bos strongly of opinion that we are hovering on the verge of 
some discovery which will revolutionise the whole theory of light. 
That which is now taught is utterly untenable, except on assump- 
tions which no scientific man is justified in making. Perhaps Mr. 
Benham may, after all, give us the much-wanted key to the greatest 
secret of nature. M, A. 

Woodstock, April 18th. 





THE HISTORY OF THE GREAT WESTERN RAILWAY. 


Sir,—In a reference to the British railways that have been 
altered in gauge, given in THE ENGINEER of the 19th inst., p. 337, 
mention is made of a 6ft. 2in. gauge in Ireland, and some uncer- 
tainty expressed about the statement. Iam able to confirm the 
correctness, and the Ulster Railway was the name of this line, but 
I do not know the termini. 

I have the pleasure of adding—at your service—the following 
approximate list of the British and American railways that have 
been altered to standard gauge, excepting the Ulster, altered to 
Trish gauge, 5ft, 3in.:— 


Alteration of Gauge—British. 








ey: Gauge. Miles. 
‘t. In. - a 
7 0 .. =» Great Western .. - 2,100 
6 2 .. .. Ulster Railway .. 25 
5 6 .. «. Dundee and Forfar ‘ 32 
5 0 cs co MIE COUINON 06. cc. c+ 00 40 00. se 60 
oO oe a a and Renfrew, Edinburgh and Dal- 
keith, Garnkirk and Glasgow, Ardrossan 
and Kilwinning, Balochray, Slamannan, 
GS 660 se de, ew te) 6 ee 8k ee 40 
Total miles .. ~- - 2,257 
North American, 
6 0 «. Erie Railway, &c... oe - 2,180 
5 6 +» Grand Trunk, &c... «- 8,090 
5 0 .. .. Southern States -- 18,700 
3 6 o MR Ene co se. <0 <0 = 5 
38 0 - Denver and Rio Grande, &c. .. - 2,800 
Total miles .. -. 22,470 
Birmingham, April 23rd. W. P. M. 


Sir,—While mindful of the compliment you have paid me, by 
devoting so much of your valuable a to a lengthy review of my 
“ History of the Great Western Railway,” and while I do not for a 
moment call into question the knowledge your reviewer has of 
the subject, yet as some of his remarks are likely to give readers a 
rather erroneous idea of certain facts, I beg to append the follow- 
ing explanations :—(1) A careful reading of page 11 will show that 
the words the reviewer quotes refer to the present station, not to 
the original temporary one, to which it will be observed I only refer 
in a few words en pussant. (2) This explanation removes the 
premises on which he has built his theory as to the illustration in 
question ; in fact, the whole work was written before any of the 
ulustrations were chosen. (3) While on the subject of illustrations, 
I would mention that the portrait of Brunel, to which he takes 
ny oy is from a _—e and was the best one obtainable. 
(4) The frontispiece. would certainly show to better advantage if 
the width of the book had been larger, to enable the contrast to be 
more clearly defined between the glare emitted from the momen- 
tarily open furnace door and the utter darkness of the surrounding 

t._ It is not uncommon for the driver to look out round his 

» I quite recently travelled from Grantham to King’s Cross on 
the engine of an express—at times travelling considerably more 
than seventy miles an hour, and for almost the whole distance of 
105 miles the driver was so looking out round the cab, in conse- 
quence of the wind driving the steam on to the spectacles, and 
making it impossible to see through them. (5) In the balance- 
— to the 30th of June, 1861, the cost of the Paddington 
rminus is returned at £650,696 14s., and this is irrespective of 
warty £60,000 additional spent on the construction of the Pad- 
eg Hotel, Boe twenty-five miles referred to as laid on the 

t, 2in, gauge in Ireland were on the Ulster Railway from Belfast 


~ 
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to Portadown, and opened in 1842, The second edition has 
already been issued, but any necessary corrections will be made in 
the third edition. 

London, N., April 22nd. G, A, SEKON, 


SIGNALLING ON RAILWAYS. 


Sir,—Your able editorial of March 1st leads me to think that 
it will be of interest to bring before your readers an apparatus for fog 
pope onrailways. Ita rs to me to have great merit, and to 
f ed all — —— w oo) —— essential in a perfect 
system of fog signalling, viz., that the normal tion of rts 
shall be the ‘‘ danger” position ; that the Slates ratus shall be 
simple, strong, not liable to derangement or failure under any 
circumstances, and absolutely reliable in its action. It is the 
invention of Mr. Bowden, and its essentially novel features lie in 
the holding to its seat of a steam whistle valve always exposed to 
full boiler pressure, either by means of a simple rod of fragile and 
breakable material arranged upon the locomotive, or by a specially 
constructed movable stop piece or bearing device, - 

Therefore, by whatever cause such rod is broken, or the stop or 

ing removed from position, the boiler pressure itself must 
instantly lift the valve and sound the whistle, which cannot be 
closed until the a peg has been reset. The rod is broken or 
the stop removed by an arm of a stationary ground apparatus 
connected with the signal, so as to be always placed in its line of 
travel when the signal itself is at danger. 
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In Figs, 1 and 2, A is a fragile rod which, through the step lever 
B and tension connections L, holds the whistle valve C closed 
against boiler pressure. This rod A is the lowermost of a series of 
wood or glass rods, which are fed down a tube F one above another 
from a magazine M —_ at the top of the tube, and adapted 
to contain and automatically feed forward to the tube a number of 
similar rods for subsequent use, The magazine M is arranged on 
the near side of the cab convenient to the fireman’s hand, and 
the feed or renewal of rods is effected when required by his 
simple manual action of a lever H; but until and unless this is 
performed after each breakage of a rod the alarm whistle must 
continue sounding. 

















The inventor may employ instead of these temporary fragile rods 
a more permanent arrangement, which consists of a universally 
jointed ‘‘ knock-out ” piece, marked A! in Fig. 3, and a perma- 
nently fixed but temporary support Bfor same. In this case the 
valve C is held to its seat against boiler pressure by the strut 
levers Land the fixed support Al. Or equivalently a spring-retarn 
swinging “ push-out” support A%, Fig. 4, may be substituted. 
This supports, as in Fig. 2, the lowermost strut lever L, but is 
aleetel to be pushed aside at certain times. The apparatus is 
reset by a single operation by the fireman, of the hand lever H, 
and simple means such as the spring S, Fig. 3, are provided for 
rendering the man’s somewhat rough operation precise and certain. 

It will be seen that the support—whether it be the fragile rod 
A, the ‘‘ knock-out” piece A}, or the swivelling ‘‘ push-out” piece 
A2—alone restrains boiler-pressure from blowing up the whistle 
valve C, and when such support is gone that pressure avails to 
give instant alarm. This removal is effected thu: :—In the path 
of travel of the rod A, or temporary stop A! or A?, is arranged a 
simple stationary ground apparatus G, having a projecting steel 
finger upon a rotary spindle connected to the si; and cabin in 
such manner that when the signal is at “safety” the said finger 
is moved aside, but when the signal is at ‘‘danger” the finger is 
turned and projects into the line of travel of the temporary 
support and serves to break or remove it. The ground apparatus 
G is weighted as shown to infallibly fly to the ‘‘danger” position 
in case of failure of wires or other parts. 

Thus there is no need for the engineman to leave the foot-plate 
to replenish or reset the apparatus, and in case of failure—either 
on the locomotive or on the ground—both parts of the apparatus 
inevitably assume the danger” positions until such failure is 
remedied. There is no ‘‘ permissive” action, and the whole 
apparatus is mechanically constant and reliable ; it is, moreover, 
compact, inexpensive, and easily fitted to any engine. There 
should be one on each side to provide for engines running tender 
first. The locomotive attachment is of course arranged so as to 
avoid any projection beyond engine frame. The invention obviates 
the necessity for the use of detonators and fogmen, the cost of 
labour, and the usual extras involved by the present system of fog 

i ing. J.C, CuapMan, M.I.C.E., M.I.M.E. 
ndon, April 23rd, . 





MESSRS. WILLANS AND ROBINSON’S WORKS, 

Sir, —After an absence from home of a few weeks, I was surprised 
on looking theoem? the back numbers of your Lote find in your 
issues of April 5th and 12th a description of the works of the 
above firm. These works were both designed by me and con- 
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structed under my supervision in the years 1889-1890, whilst I 

was a member of the board of management of Messrs, Willans and 

Robinson. Also, during the seven years 1885-1892 that the works 

of that firm were under my charge, I introduced and developed 

their present system of manufacture, selecting or designing the 

— and appliances, and what is more important, organising the 
y of foremen and men necessary to carry it out. 

In evidence of the extent to which the plant now in use at 
Thames Ditton orginated with me, I may mention that of the 
ten machines or appliances which you illustrate, six were made 
from my own ye viz.:—The vertical boring machine—Fig. 12 
—was made by Messrs. Smith, Beacock, and Tannett, from my 
design and specification. The slotting machine—Fig. 9. The jigs 
—Fig. 4. Cylinder boring device—Fig. 17. The drilling machine 
sockete—illustrated, but not numbered—were all made from my 
designs and under my supervision, at the Thames Ditton Works ; 
and the shop column—Fig. 16—which serves too many shop pur- 
poses to be fully shown in Fare small-scale drawing, was, in common 
with the general design of the shops, elaborated by me. 

In reference to the slotting machine—Fig. 9—I may mention 
that the air buffers were introduced not to prevent chipping of the 
edges of the work—as you suggest—but that as slotting 
machine makes some 500 strokes a-minute, I considered it advisable 
to eliminate ‘‘knock” by making it single-acting. Now, Sir, 
naturally I feel hurt that a description of these works should have 
been published and no mention made of their designer and 
organiser ; and I shall be obliged if you will kindly make good 
this omission by inserting this letter in your next issue, 

87, East-hill, Colchester, April 23rd. J, C, PEACHE, 





NAVY BOILERS. 


Sir,—As articles and letters have been appearing of late in the 
Press on the subject of water-tube boilers, as compared with 
other types of marine boilers, it may not be out of place for 
us to say a few words respecting the well-tried water-tube boilers 
of the Normand types which seems to have been omitted, 
although in a modified form they have been applied by us to H.M. 
torpedo boat destroyers Ferret, Lynx, Booien, Contest, and 
Dragon. Each of these boats is fitted with four boilers which 
have proved most successful, giving about 4500-horse power and a 
speed of vessel well over 27 knots ; four of the boats handed over 
to the Admiralty, and the fifth awaiting a navigating party. In 
the allusion to the Speedy, with water-tube boilers, the fact is over- 
looked that with the locomotive type of boiler in vessels of same 
dimensions, we got in 1890 a speed of over 20} knots in the 
Almirante Lynch and Almirante Condell for the Chilian Govern- 
ment, and close on 20 knots from rather smaller vessels, Espora 
and Rosales, for the Argentine Government, in each case with 
about 2hin. air pressure. With the locomotive type of boiler we 
have been most successful in the first-class pals. boat No, 97, 
which gave a speed on trial of 23°61 knots, with 1650-horse power 
and about 120 tons. LAIRD BROTHERS. 

Birkenhead Ironworks, Birkenhead, April 23rd. 





THE CARRIAGE OF COMPRESSED GAS. 


Sir,—The article by Mr. H. Joshua Phillips in your current issue 
fails to mention the importance of subjecting gas cylinders to a test 
for brittleness. As a rule these cylinders are only tested for 
strength, and occasionally for ductility. The latter test is com- 
monly made by — the cylinder—fitted with the requisite 
connections—in a suitably-closed vessel completely filled with 
water, from which a water gauge is led ; hydraulic pressure is then 
applied to the interior of the cylinder. Should any expansion 
occur in the cylinder, it is shown in the gauge by the displacement 
of the water. On releasing the pressure, the water should return to 
its normal position ; if not, a permanent strain has resulted, and 
the cylinder should be rejected. 

It is, however, most important that the cylinders should also be 
practically tested for brittleness by a series of blows with a 
hammer during the time when the maximum hydraulic pressure 
for strength is applied internally. It is well known that accidents 
have occurred ugh charged cylinders being drop: from a 
workman’s shoulder, although a previous high hydraulic pressure 
had been safely sustained. In ‘all such cases it was found on test- 
ing that the material was too brittle. 

It is for this reason that the railway authorities insist on the 
percentage of carbon being low in the material used in thé con- 
struction of these cylinders, to avoid possible failure through 
brittleness from rough handling by careless servants. 

Compressed gas firms who apply this tical test find that a 
fair percentage of cylinders fail to pass this ordeal, I am of the 
opinion that this or an equivalent test should be insisted upon, 
especially where no elasticity is recorded in the test for ductility. 

Harlesden, N.W., F, R, M. Bong. 

April 24th, 





SOUTHALL’S GAS ENGINES. 


Str,—Absence from home, combined with pressure of business, 
has prevented me from replying sooner to Mr. Southall’s letter in 
your issue of the 12th inst. Had Mr. Southall contented himself 
in your previous notice with pointing out the difference between 
his engine and others which had preceded it, I would have never 
troubled to write you on the subject, but when a claim is put forth 
that the cycle of his gas engine is new, &c., then I felt that a 

ublic record should be made of the fact that it was not new. 
is, both you, Sir—by your foot-note to my previous letter—and 
Mr, Southall admit to be correct. With that my duty is done, and 
I have only further to say that the device of a baffle in a gas 
— cylinder mentioned by Mr. Southall has been patented over 
and over again by previous labourers in the gas engine field. 

Had I the time and inclination at present, perhaps I could refer 
Mr. Southall and others ‘‘to patent or printed notice” besides 
photos, drawings, and engines themselves, to prove what I have 
written is absolutely correct, HucGH CAMPBELL, 

Gas Engine Works, Halifax, April 22nd. 





A CORRECTION. 


Sir,—It has been frequently brought to our notice by architects 
and others that one of our competitors is making systematic and 
continued mis-statements with regard to this company and its 
business. We have paid no attention to these mis-statements for 
some time, but think that the time has now arrived to take action in 
thematter, At first the firmin question confined themselves to verbal 
mis-statements, and it was very difficult to adduce actual proof. 
They have now taken to making them in writing, and we have in 
this office actual written proof on the matter. 

The firm in question are stating everywhere that the Otis Com- 
have taken up the electric elevator only because they have 

n driven out of the hydraulic market. This is absolutely false. 
We offer the electric elevator purely upon the merits of the par- 
ticular case under consideration, and so far from this company 
having been driven out of the hydraulic field, it occupies now, as 
heretofore, the leading —_— in this, as in the electric field. As 
a proof of this, we beg leave to submit a few cases for which we 
have recently supplied, or are now supplying, hydraulic elevators. 
We do not like to trouble you with lists of contracts taken, but 
trust that under the circumstances as outlined, and in view of the 
continued wilful misrepresentations to which we have been sub- 
jected, you will be willing to make some mention of these contracts 
in your paper. 

lasgow Harbour Tunnel:—Iwelve hydraulic double-power 
elevators for vehicular traffic, loads 12, Ib, each, Nearing 
completion. Willis, Nelson and Co., Glasgow :—Five hydraulic 
elevators, accumulators and pumping plant. Recently completed. 
Jenner and Co., eee = :—Six hydraulic elevators and pumping 

t. . Nearing completion. unard Steamship Company, 








iverpool :—Six hydraulic elevators. Recently completed. Sun 
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Insurance Co., Threadneedle-street, London:—One double-power 





bydraulic passenger elevator. In hand. Bank of New Zealand, 
Cornhill :—One double-power hydraulic passenger elevator. In 
hand. Gresh Life I Co., 9, St. Mildred’s-court, 


London, E.C.:—One hydraulic passenger elevator. Recently com- 
pleted. Singer Manufacturing Co. , St. Paul’s-churchyard, London : 
—One hydraulic passenger elevator. In hand. Homceopathic 
Hospital, Great Ormond-street, London :— One hydraulic passenger 


elevator. Inhand. Lord Feversham, Duncombe Park, Helmesley, 
Yorks :—One hydraulic enger, and one hydraulic service | 
elevator. In hand. Salisbury Estate; Strand, W.C.:— Seven | 


hydraulic passenger, seven hydraulic ingEage elevators, and 
pumping plant complete. In hand. Mr. R. D’Oyly Carte, 4, 


—— London :—One hydraulic enger. Recently 
completed. Orts ELEvator Company, LIMITED, 
April 8th. Arthur L, Gibson, Secretary. 








INDUCED DRAUGHT AS A MEANS FOR DE- 
VELOPING THE POWER OF MARINE BOILERS.* 


By Mr. W. A. MarrTIN. 


INDUCED or exhaust draught has been adopted in various forms 
for many years, and has been employed especially on locomotives 
from the commencement of railways up to the present. It is the 
best-known means for promoting rapid steam generation with 
safety. 

The locomotive type of boilers has been largely adopted for 
marine purposes, but the system of working them has been 
reversed with very unfavourable results. The author, having 
made a large number of experiments in steam generation with all 
classes of boilers, is enabled to place before the meeting some 
particulars that may be interesting, both on forcing and induced 
draught. 

Although it has been sometimes maintained that so long as you 
create a difference in pressure between the air in the chimney and 
that in the stokehold, it matters not whether you exhaust from, or 
blow to, the fire; yet it will be seen, upon closer examination, 




















TABLE A,—Evperiments at Chatham with Boilers on Board H M.S, Gossamer. 


verify those which were made in the Polyphemus boiler. In the 
case of the Gossamer especially, it was found that with forced 
| draught the boilers could not be worked at anything approaching 
the rates attained by induced draught without priming taking 
| place, for which reason the final trial of forced draugbt had to be 
| abandoned after six hours’ run. 
It has been observed that the boilers of the Gossamer had been 
worked under forced draught previous to the vp, wena here 
recorded. It should also be added that they h n damaged 
and weakened to a considerable extent. It was, therefore, neces- 
sary in both the induced draught and the forced draught trials to 
use more care and caution than would otherwise have been neces- 
sary, but the author's experience is that very high rates of steam- 
ing may be practised with induced draught — So safety, as 
| the tube ends and other surfaces are protected by the partial 
| vacuum which takes place, and within a certain limit it may be 
| said the greater the speed of draught the greater the immunity 
from damage to the boiler. The author has driven an ordinary 
marine boiler to the utmost limit that the coals would endure 
without producing the slightest injury to the tubes or any part of 
| the boiler. The heat is drawn off rapidly and distributed over 
the whole surface of the tubes, observations taken proving that 
there is very little difference in temperature either at the front or 
back part of the tubes. This uniformity of temperature is an 
important factor in generating dry steam. Another important 
point in favour of induced draught is the saving in weight in com- 
parison with forced draught. The ironwork involved by the latter 
for casing and air locks in a first-class battleship is about 19 tons, 

| This is dispensed with by the induced draught system. The 
| economy of fuel effected also tells in connection with weight. For 
instance, reverting to the Polyphemus trials, it is therein demon- 
strated that with the coals burnt in the ninety-six hours under 
forced draught, the boiler could have steamed 1124, at the same 
time exerting an excess of 31-horse power. 
It will be seen that by the action of induced or exhaust draught, 
the heat is drawn off without being allowed to expend its force 
locally. It should also be observed that the principle of induced 
draught renders it quite independent of the length of funnel. In 
fact, the funnel may be dispensed with altogether, so that in the 

| case of a war vessel, if the funnel were shot away in action, it 


Lbs of | Ubs. of coal 
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ea : i »P. d roal | 2 
Date of trials. | Des iption cf trials. dours oan P. _ Revolution of fans I ae - | —_ — | Protea 
Intended.} Actual. Starboard. Port. grate. | 1.H P. grate. 
1898. wera 
March 6 and7.. Iaduced draught 30 1,250 1288°11 3&9 383 16°3 79 1°92 31°3 
May 1 to5.. Forced draught 96 750 710 69 2:9 2i4 8°99 79 2°82 20°87 
1894. 
Feb. 7, 8, and 9 Forced draught 48 750 772°64 310 304 9°77 | 79 1 87 18°29 
Feb 14,15, and16..| Induced draught 48 7E0 825°81 258 i63 10 45 79 1°68 17°56 
Feb ‘2 and 23.. Iaduced draught 24 1 000 1004°04 4.0 426 12°709 | 79 1 60 20°86 
Feb. 27 Forced draught 6 1,000 Trial abandoned on account of priming. 
Grate surface, 143°32 sq. ft.; tube surface, 5772 eq. ft ; number of tubes, 1728 ; length, 7ft. 1jin.; diameter, l}in. 
TaBLeE B —Experiments at Portsmouth Dockyard with Boiler ex H.M.S, Poluphemus. 
sail 2 Temperature y $ Lbs. of water |. 2, | Water evaporated . 
— Ss < 3 AER re Ba a evaporated per |8 32, | per equare foct slong z 
3 = s 22 . 2 os Bo Ib. of coal. (25 | of grate per hour. = 3 “4 
s 3.3 3 £5 g S..} we ig a +: $5 agi @ a 
ent £3 ° a3 . oO z 2 re] oa 3 & Es 5 : oan 3 3 
2 2 = a = | 68 ~ . — - 1 ° 
: Es | 3g 88 8 | F ig4| S3 | és a2 [sSy4] 2.8 ae lbae. 
2 z = zs = S & | 38 ela <° lgt. | 383 <2 ge ae. ; 
met jie 1% foe ies) ZF = Wag | 326) “s | #4] 4 
a < <q = a 3= gq & a ~ 
1890. | | | 
“—* } Deoaght 96hrs. | 74:2 62 69°9 485 | 80,600 | 777,014 9°64 11-13. -40°4 | 889°6 = 450°87 | 426 3628 | 1202 
Of) Forced | ognen|7-s| 51 | a9 | sve | 94,500 | 759,838 803 9:3 | 47:3 | 381 444295, 3804 | 1807 
Nov. 1 J Draught neg ; | | 


Length of tubes between tube-plates, 8ft. 6in. Number of tubes, 258. 
horse-power of fan engine, 1°38 per cent. of power produced. 


n this 
substituted by the forced draught system. 


that the characteristics of forcing and inducing are widely 
different. The forcing system is advantageously used for blasting 
down ores and for iron foundry purposes, where the metal can 
fall below the blast as soon as melted ; but it is an unsuitable pro- 
cess for puddling, reverberatory, and reheating furnaces, such as 
are used in iron and armour-plate making, where volume and | 
steady heat are required. For these purposes exhaust or induced 
draught is used. 

The marine boiler exposes a large amount of surface to be acted 
upon, and it is of primary importance that the heat should be | 
evenly distributed over it, and not concentrated on particular 
parts. To effect this, the draught must have perfect control over 
the gases generated in the furnaces, as on the proper application | 
of the draught the whole working of the furnaces depends, It isa | 
tendency of the forced draught system, as used in the Navy, to 
concentrate and localise the heat. The initial effect of the draught 
is under the body of the fuel, and the gases generated are driven 
on without any controlling influence, whereas with induced or 
exhaust draught, the initial effect is on the top of the fuel, and 
the gases evolved are under control of the draught until they are 
passed through the funnel. The effect of the draught is constant, 
the gases become perfectly developed and consumed before leaving 
the tubes, hence a lower temperature in the uptake and funnel, 
— ee absence of smoke with induced or exhaust 

raught, 

The author is indebted to the Admiralty for permitting an ex- 
tensive series of experiments upon his system to be carried out on 
board H.M.S, Gossamer, at Chatham. This ship has been fitted 
and worked with forced draught prior to these experiments. 
There are two boiler-rooms identically similar, and two boilers in 
each of the locomotive type. The forward boilers were selected 
for the application of the induced draught system, which was 
fitted in the oe forward, leaving the stokehold in its original 
condition, with the air locks and other forced draught fittings 
unnecessary for induced draught. The air locks and hatches, 
however, were left open during the trials, and in this respect only | 
was there any difference in the working of the two systems. 

The above Table A gives a summary of the trials that were 
carried out. It will be noticed that the power produced by the 
boilers with the induced draught system was far in excess of that 
developed under forced draught ; also, that in point of economy 
induced draught was greatly superior. The table is by no means | 
exhaustive, as there are other points not noted, such as the greatly | 
lessened temperature both in stokehold and funnel, the immunity 
—— dust, and the freedom of ingress and egress in the stoke- | 

old. 

It may be mentioned that the above trials were arranged by the | 





Admiralty as a more crucial test, and to institute a comparison 
with experiments made some time previously on a boiler of the | 
same kind which had been taken out of H.M.S, Polyphemus. The | 
above is a record of the results of the ninety-six hours’ run 
which took place with each system on that occasion (Table B). | 

It will be seen that the trials on board the Gossamer confirm and 
the Thirty-sixth Session of the Institution of Naval | 
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case both series of experiments were conducted on the same boiler, the induced draught installation being dismantled after trial and 


Diameter, ljin. outside. Area of fire grates, 20°77 equare feet. Indicated 


would not in any way affect the facility of steaming. The 
appended sketches convey an approximate idea of the flow of the 
gases as they enter the tubes under a partial vacuum, in the one 
case, and with forced draught in the other. 
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PARTIAL VAGUUM 
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It is remarkable that while the forced air system results in 
diminishing economy as the blast is raised, and there is a maximum 
pressure beyond which it is difficult to work at all, the induced 
system, on the contrary, gives an increased draught with no limit 
but the convenience of obtaining high speed of fan. The gases, 
being drawn through the tubes instead of being forced, are more 
perfectly consumed, and there is no lodgment of ashes in the 
tubes, So ar is the process of combustion that the quantity 
of coal consumed does not increase in anything like the same ratio 
with an augmented rate of working. 

The action of the gases under the influence of induced draught 
is best illustrated by a model which the author showed, 








CATALOGUES. 


A Ransome and Co., Limited, Chelsea, 8.W.—Pamphlet of 
statistics furnished by users of Ransome’s patented and improved 
cask-making machinery, 

Britannia Company, Colchester. Illustrated price list of Engi- 
neers’, Wood-workers’, and Amateurs’ Tools.,—An exhaustive list, 
handy inform. Also April copy of the ‘Tool and Machinery 
Register,” published by the Britannia Company. 

Caddy and Co., Limited, Nottingham. Pamphlet illustrative 
and descriptive of Caddy’s Tubular Rocking Furnaces and Fire-bars, 

is is a well-prepared pamphlet ae apes | the application of 
these fire-bars to furnaces of various kinds, and the arrangement of 
the gear by means of which the bars are rocked to keep the fuel 
in motion and to prevent clinkering. We have also ved from 
Messrs, Caddy aa Co. a specimen of Caddy tubular chilled face 
fire-bar which is in good condition, although it has, we are informed, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

THERE is a more active tone about business in the iron and steel 
trades this week, and several good orders for material which were 
held in reserve at the aeaeny seating a fortnight ago have 
been distributed this week. ose qualities of iron mostly in 
demand at date are the lower classes of bars, galvanised sheets 

lates, and hoops. Makers of best bars record business limited, 

he progress of steel is every week becoming more marked, and 
to this circumstance is attributed the decline in the orders for 
rolled iron, Asa consequence the local steel mills are well sity. 
ated for contracts, and operations are running merrily on. Prices 
of finished iron are :—Marked bars, £7; second branded bars 
£5 10s, ; and common bars, £5 to £5 5s. Galvanised sheets may 
be priced at £9 10s. for 24 w.g., f.0.b, Liverpool, and black sheets 
£6 5s, doubles. Hoops and thin strips are £6 to £6 58,; gas 
strip, £5 to £5 5s.; and common plates £5 10s. Staffordshire al] 
mine hot blast crude metal is 52s. 6d. to 55s.; part mines, 37s, 6d, 
to 38s.; and cinder 36s, Northamptons are 37s,; Derbyshires, 38s, 
and Lincolns, 39s, 6d. to 40a, 

A good deal of expectancy has been aroused among railway 
material engineers here this week by a report that large orders are 
shortly to be given out by the Russian Government for material 
for the construction of new railways, and important extensions in 
the eastern and southern of the Empire in Europe, It is 
stated that ‘‘a considerable proportion of such orders may be 
regarded as likely to be placed with English firms.” The Germans 
and French are, however, competing for the business, Several 
representatives of French and German houses have also arrived in 
St. Petersburg, but it is reassuringly added that ‘‘ with the excep. 
tion of —s iven to one of the French agents, no orders have 
as yet been decided.” The laying and equipment of just over 2000 
miles of new line are altogether contemplated by Russia before her 
present railway schemes in her own Empire are concluded. 

Some important remarks on how strikes affect trade were made 
at Crewe a few days ago by Mr. F. W. Webb, locomotive superin- 
tendent of the London and North-Western Railway. Mr. Webb 
was addressing a meeting of workmen’s delegates connected with 
the Crewe works, and he gave a strong warning to the operatives 
of the ney wrought by trade disputes. The late great strike in 
the Midland coal trade lost the railway companies a very great 
volume of business, Everything that was now being done by chew 
which tended to increase the cost of production of work, whether 
in the coal, the engineering, or other trades of the country, was 
of great advantage to our foreign competitors. ‘‘If,” said Mr. 
Webb, ‘‘ there is to be a revival of — » it will not be 
brought about by these wretched vathen at & employers and 
employed putting their heads together and trying to settle things 
in a more rational way.” The decrease of trade in the past year 
or two had resulted in a very large diminution of mileage on the 
North-Western Railway. In the first four months of the present 
year their engines had run 409,000 miles less, and this decrease 
reflected itself upon the other trades in the country. 
arranging their annual coal contracts, and in con 
state of trade he was asking for 250,000 tons less 
usually taken. 

Sanitary ye continue to watch with interest the proceed- 

ings of the Stafford Corporation regarding their new sewage 
scheme, It is now proposed to purchase 139 acres of land on Lord 
Stafford’s estate, for the purpose of sewage disposal. No definite 
time for the sale has yet been fixed, Lord Stafford wants £11,000, 
but this sum the Corporation consider somewhat excessive. In the 
case of no agreement being come to, the sum to be paid will go to 
arbitration. The electric lighting scheme of the borough is, it is 
noteworthy, proceeding satisfactorily, and the laying of the cables 
is to be commenced very shortly. 
Mechanical engineers and machinery firms in Birmingham and 
the district are expressing much satisfaction this week at the terms 
upon which the national strike in the boot trade has been settled. 
6 conditions of the agreement cannot but be regarded as a com- 
plete triumph for the masters, and therefore for the employment 
of machinery, against which the men had struck. One of the 
leading conditions is that none of the Arbitration and Conciliation 
Boards which are to be reconstituted are to put restrictions on the 
introduction of machinery or the output therefrom. Provision is 
made for the creation of financial guarantees for the carrying out 
of the terms of the settlement, a future awards and decisions of 
arbitrators and umpires are to specify the date before which neither 
side shall be competent to reopen the questions decided, The 
agreement has not been received with any d of favour by the 
operatives. Indeed, they manifest great disapproval, declaring 
allegorically that ‘‘ the masters have obtained five and a-half out 
of the seven commandments.” All this grumbling, however, may 
be safely rded as the measure of the victory which machinery 
versus hand labour has once again scored. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—A stronger tone is ually growing throughout 
the iron and engineering trades of this district. In the iron 
market a considerable amount of buying has been going on during 
the past fortnight, and although this has been chiefly on the part 
of merchants who have been evidently covering, consumers are 
also purchasing more freely, as in the event of any material 
improvement—which is very generally being talked of as probab'e 
—they do not want to be caught. As yet, actual requirements for 
consumption can scarcely be said to have increased to any really 
a preciable extent ; but there is the first step towards bringin 
this about in the more confident tone prevailing, and the genera 
hardening up in raw material. 
A firm tone again characterised the Manchester Iron Market on 
Tuesday, with a further upward tendency in pig iron and a fair 
amount of business stirring. Local makers were booking rather 
more freely, and have stiffened up slightly, their quotations now 
averaging 40s. and 42s, for forge and foundry respectively, less 24 
delive Manchester. Generally, district makers have booked 
fairly large orders, and could secure further business at the low 
rates recently ruling, but they hold firmly to a slight advance 
upon late quotations, Lincolnshire not now being quoted under 
363. 6d. for forge and 38s. to 38s. 6d. for foundry, whilst Derby- 
shire foundry averages 42s, 6d. net cash, delivered Manchester. 
Some fairly large sales have been effected in outside brands during 
the week, and prices have hardened, being fully 3d. to 6d. per ton 
higher than last week’s rates. In Middlesbrough iron, good foundry 
brands are not now quoted for delivery Manchester under about 
43s, 4d, to 43s. 10d., net cash, whilst in Scotch iron, Eglinton 
may now be given at about 45s, 6d. to 46s., with Glengarnock 
about 46s,, and Gartsherrie 48s, to 488, 6d., net prompt cash, 
delivered Lancashire ports, 
In the manufactured iron trade there is perhaps rather more 
activity in some quarters, but there is not sufficient to indicate 
any general improvement. Makers are holding firmly to their 
quoted rates, but no advance is obtainable, and bars still 
average about £5 to £5 2s, 6d. for Lancashire and Stafford- 
shire qualities; sheets from £6 12s, 6d. and £6 15s, to 
£6 17s. 6d. for Lancashire and Staffordshire descriptions, 
bs the a sg i eon rates ~ a remain + ae = oe - 

for random and special cut len res; ively delivere 
Manchester district, with hoops for ahche orders quoted 2s, 6d. 
per ton under these figures. , 
The position in the steel trade undergoes no appreciable altera- 
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tion, —_ that hematites are, if anything, stronger than they 


were ; 0 foundry qualities can, however, still be bought at 
about 5le, to 51s, 6d., but some special brands are quoted 52s, 6d. 
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to 53s., less 24. Common steel billets are still obtainable, 
£3 178. 6d. to £4; better — £4 4s, 6d.; and boiler-plates, 


ivered Manchester d 
6, 4 = metal market the continued upward movement of raw 
material gives & hardening tendency to manufactured goods. 

Generally throughout the engineering branches of trade I con- 
tinue to hear more hopefal reports, and although there is still no 
really great weight of new work giving out, there is less hanging 
pack where orders have to be placed, and, judging from the increas- 
ing inquiries for workmen which have been received by the trades 
union organisations in the district, some branches of engineering 
are undoubtedly getting into more active employment. Stationary 
engine builders, as I have previously reported, are for the most 

fairly well off for work, machine toolmakers, with few excep- 
tions, are tolerably engaged, and amongst special orders which have 
recently come forward is one for quite a considerable number of 
machine tools for China; the boilermaking trade is also steadily 
improving, and locomotive building, which has been so exces- 
sively depressed for a considerable time past, is in a decidedly 
better position. Messrs, Beyer and Peacock, of Gorton, have during 
the week secured orders for close upon a hundred locomotives, 
seventy-six of which are for the Manchester, Sheffield, and Lincoln- 
shire Railway Company, the delivery of these being extended over 
a couple of years. Farther orders for locomotives are expected to 
come upon the market shortly, and generally the prospects of this 
branch of trade have improved very considerably during the last 
few weeks. 

Messrs. Vaughan ard Son, of West Gorton, Manchester, have 
just completed for the Woolwich Arsenal an electric crane 

sessing several novel features that it may be interesting to 
notice briefly. With one or two exceptions, the electric cranes 
which have so far been put down in this country have been con- 
structed with not more than one motor, necessarily involving a 
considerable amount of gearing for the various operations. ‘The 
electric crane which Mesers. Vavghan have just completed for 
Woolwich is constructed with three separate electric motors 
placed in suitable positions for giving respectively longitudinal 
travel in both directions to the crane, cross traverse in both 
directions to the crab and for operating the hoisting and lower- 
ing motions, each motor being capable of reversal, The advan- 
tage of this arrangement over the single-motor cranes, and over 
the ordinary rope-driven cranes, is that it dispenses with a con- 
siderable amount of gearing, which in the driving necessarily 
absorbs a good deal of power, and, as compared with the rope- 
driven crane, it does away altogether with the headstock belt and 
rope pulleys, counter shafts, longitudinal cross shafts and shaft 
supports, the only gearing required being a sufficient complement 
of gear wheels to reduce the speed as required, a switch-box and 
resistance chamber being provided for each motor for regu- 
lating the current proportionate to the speed of running 
required. All the operations are controlled from the floor by 
means of chains dependent from the switches under one part of 
the crane within easy reach of the attendants. The crane, I may 
add, is constructed for lifting seven tons with a span of 30ft., and 
weighs about nine tons. The firm are also just completing one of 
the ordinary rope-driven cranes for lifting tive tons, and having a 
span of 60ft. 1 may add that Messrs, Vaughan and Son are just 
now carrying out an extension of their works by the addition of a 
new erecting shop, 200ft. long by 50ft. wide, which is to be 
traversed from end to end by a 20-ton electrically-driven overhead 
crane, constructed on very similar lines to the one they are sux ply- 
ing to the Woolwich Arsenal, 

A very useful exhibition is just now being held in Manchester 
under the auspices of the Local Council for the Registration of 
Plumbers and the Mancbester and Salford Sanitary Association, 
and a valuable collection of sanitary appliances of various descrip- 
tions has been brought together, special prominence being given 
to the latest and most scientific improvements relating to drainage 
both for private and public requirements, whilst an important 
feature is a large and varied assortment of samples of the best 
executed plumbing work, which ought to give a stimulus to 
excellence of workmanship to the plumbers throughout the district. 
The Manchester Council for the Registration of plumbers have 
also erected a model house, in section, for the purpose cf 
illustrating the sanitary arrangements as they ought to be 
carried out, This house 1s fitted with bath, water-closet, lavatory, 
housemaid’s sink, butler’s pantry, and scullery sink, all served 
with hot and cold water, and the scil and waste pipes connected 
to the drain. The pipes have been eo arranged as to illustrate the 
best methods to be adopted for protection against frost, and the 
most scientific arrangements for safety valves to prevent the 
bursting of kitchen boilers. The plumbing work throughout, I 
may add, has been executed by registered plumbers, 

In this immediate district quite a number of labour representa- 
tives are now on the bench of magistrates, the latest addition, to 
which I referred a short time back, being Mr. James Swift, general 
secretary of the Steam Engine Makers’ Society. is labour 
representation on the magisterial bench has, of course, given great 
satisfaction to the various trades unions, and the appointment 
of Mr. Swift was made the occasion at a meeting of the Executive 
Council of the Steam Engine Makers’ Society held in Manchester 
last Saturday for presenting him with a very handsome illuminated 
address signed by all the members of the council on behalf of the 
Society, in which they cffered him their warm congratulations on 
his appointment as a justice of the peace for Manchester, which 
they regarded as a well-deserved tribute, not simply to his high 
character as a citizen, but also to his ability as a trades union 
official and a compliment to the society when its seventieth 
year had just been celebrated. Mr. James Swift, J.P., in 
acknowledging the presentation, offered a few pertinent re- 
marks, in the course of which he said he could not claim 
that his recent appointment was conferred upon him as a promi- 
nent citizen or tor services rendered to any particular party 
in the State ; it was really a compliment to a society that had 
a history of seventy years, and such compliment was paid through 
him, as its chief officer, Looking back, it was only some ten years 
ago since the position of magistrate was reserved for capitalists or 
partisans, but public opinion had advanced in the interval, and 
representatives of working men were to be found on the Com- 
mission of the Peace all over the country. His short experience 
on the bench toid him that dealing with the chronic evil doer was 
only a limited part of a magistrate’s duty ; large numbers of minor 
matters had to be dealt with of which the general public heard 
little. It was in these cases that direct contact with the working 
classes was needed, together with a knowledge of their surround- 
ings by those who had to adjudicate upon them, or, if needs be, to 
act as their advocate rather than they should be deprived of their 
liberty when not able to at once meet even a small penalty owing 
to their limited resources, 

Only a very slow demand continues to be reported threvghout 
the coal trade, requirements for the better qualities necessarily 
slackening off with the season of the year, whilst for steam and 
forge purposes the demand remains but indifferent, although the 
outlook, with the improvement in the iron trade and other indus- 
tries, is, if anything, more hopeful, Engine classes of fuel, owing 
to the limited production of slack, are in no excessive supply, and 
are moving off fairly well, As regards prices, the leading 
colliery firms in the Manchester district have decided to make 
no further change for the present, and in other districts quo- 
tations are without alteration, but in the open market there 
is rather a weakening tendency where anything like quantities 
are to be placed. At ~~ mouth quoted prices remain at about 
10s, to 10s, 6d. for best Wigan Arley, 8s, to 9s. for Pemberton 4ft, 
and seconds Arley, and 7s, to 7s. for common house coals ; 6s, 
to 6s. 6d, for steam and forge coals, and 3s, 6d. and 4s, for common, 
to 4s, 6d. and 5s, for better qualities of engine fuel at the pit mouth. 
The shipping trade remains extremely quiet, with ordinary steam 
coal not ey more than 7s. 6d. to 8s, per ton, delivered at 
the ports on the Mersey. Pits throughout the district continue on 








short time, very few of them working more than three and a-half 
to four days per wenk. 

The Conference convened by the Manchester and Northern 
Counties Coal Traders’ Association to consider what united action 
should be taken by the trade throughout the country with regard 
to the increased railway charges for siding rents and other ques- 
tions connected with railway rates, brought together a good attend- 
ance of representatives from various towns and associations 
throughout the principal industrial centres in the North of — 
land, and a very strong feeling was expressed generally 
that some decided action should be taken to place the trade on a 
better footing with regard to railway charges generally. Resolu- 
tions were unanimously passed to the effect that the conference 
protested against the new railway charges for siding rents on 
wagons detained more than four days, as it was unreasonable and 
unworkable on the hard-and-fast lines laid down by the companies. 
It wae also agreed that a deputation consisting of two members from 
each association represented at the meeting should wait upon the 
united railway companies, to bring before them all the necessary 
arguments and information, with the object of securing a with- 
drawal of the notices as to siding rents, and agreeing upon some 
equitable arrangement on the matter, and the deputation were to be 
recommended that any arrangement come to with the companies 
should be on the basis of an averege of four days being allowed for 
empty wagons, exclusive of days of delivery and departure, with 
the provision that any wagon detained by a trader more than ten 
days should be struck out of snch calculation, and become charge- 
able for siding rent from the fourth day. 

Barrow,—Business in the hematite pig iron trade is very quiet ; 
but the market is much stronger, especially in prices, The value of 
warrant iron is higher at 433. per ton net cash sellers, and 42s, 11d. 
buyers. Buyers quote 42s, 1ld., and makers ask 44s, 6d. The 
local demand is fairly maintained, and other orders on home 
account are very scarce. The business doing with foreign and 
colonial buyers is very small, and is not likely to grow at present, 
unless a change for the better occurs from Japan and China. 
Stocks have increased during the weck 816 tons, and now stand at 
193,280 tons, being an increase since the beginning of the year of 
21,630 tons, Twenty-eight furnaces are in blast, one having been 
blown out in Furness during the week. 

Iron ore is in very quiet request, and the tonnage raised is small. 
Shipments are not so large as they were, and the tonnage sent 
away by rail is limited. Prices are unchanged at 8s, 6d. to 10s. 
per ton net at mines for ordinary sorts. 

Steel makers are, generally speaking, very indifferently 
employed. Orders for rails are scarce, and are difficult to secure 
even at low prices. Plates are in quiet request ; but makers are 
fairly sold torward, and probably—from present prospects—they 
will get a renewal of orders before they work out existing con- 
tracts. The only other department which is fairly busy is that of 
heavy steel castings. Practically nothing else is doing in blooms, 
slabs, billets, and hoops. 

Shipbuilders and engineers are busily prosecutirg the orders in 
hand for the Admiralty as well as other orders for the mercantile 
marine. New orders are not cffering to any appreciable extent, 
and cheaper prices are asked in many cases, which are refused by 
makers, who find they cannot produce a profit. The marine 
engineering department is very briskly employed, and boiler 
makers and engineers generally have their hands fall of work for 
some months to come. 

Very little is doing in the coal and coke trades, and prices of 
coal are steady at 12s, to 14s. per ton, net, delivered, while coke is 
at 16s. 6d., delivered from East coke ovens to West Coast furnaces. 

Shipping is very depressed, and cargoes are scarce. Much ton- 
nage 1s lying idle. The exports of pig iron and steel from West 
Coast ports during the week represented 8657 tons, compared with 
26,338 tons in the corresponding week of last year, a decrease of 
17,681 tons, The shipments to date this year have reached 182,701 
tons, compared with ,633 tons in the corresponding period of 
last year, a decrease of 42,932 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent, 

In the South Yorkshire coalfield work has now been resumed 
after the Easter holidays, Although the pits were mainly closed 
for the entire week and stocks were thus materially reduced, no 
inconvenience has been felt in meeting the demand, and the stacks 
at the pit heads are still large. The advent of warm weather has 
told at once upon the demand for house coal. Not only has the 
business done with London been below the average, but there is 
also a diminished request from the eastern counties, and less doing 
in our immediate neighbourhood. Prices, however, do not show 
any change. Complaint continues to be made of the keen com- 
petition of seaborne coal, which is placed upon the metropolitan 
market at rates which make Yorkshire and Derbyshire coal some- 
what difficult to sell at remunerative prices. Silkstones are from 
9s, to 10s. per ton ; secondary grades, 8s, 6d. per ton and under ; 
Barnsley House, 8s. to 9s, ary ton ; Flockton, 8s. to 8s, 6d. per 
ton ; thin seam coal at 63. 9d. to 7s. per ton. In spite of the low- 
ness of freights and the large t of shipping ting employ- 
ment, the export trade is not at all animated. Several of the 
Baltic ports have been opened, but the effect, as yet, has not been 
to stimulate business. The whole of these ports cannot be much 
longer closed, and then a revival in the demand for steam coal is 
certain. 

South Yorkshire collieries continue to take an important share of 
the business done with Hull, the Hull and Barnsley route justifying 
more than ever its title to “the coal line.” Barnsley hards are 
quoted at 6s, 6d, to 7s. per ton ; secondary qualities and Parkgate 
trom 6s. per ton, while several contracts have been made at even 
lower figures. For gas coal there is, as is usual at this season, a 
lessening demand, and prices are somewhat irregular, values, how- 
ever, being lower than what were generally anticipated at the 
beginning of the year. (as coal bought in the open market is not 
fetching more at present than from 63, to 7s, per ton. Locomotive 
coal is also in poor demand. The continued depression in the out- 
look of the heavy and light trades still keeps manufacturing fuel in 
an unsatisfactory state. Riddled slacks, of the best quality, range 
up to 5s. per ton, in one or two instances 5s. 6d. has been obtained. 
Ordinary sorts are as low as 2s, 6d. to 2s, 9d. per ton. A very 
light trade is done in coke at 8s, 6d. to 10s. 6d. per ton, and no 
improvement can take place at the coke ovens until the ironmasters 
havesomething like adequateemployment. Indeed, there is every 
probability of the present make of coke having to be largely cur- 
tailed. rade disputes, which threaten to become grave, at 

resent disturb the Yorkshire coalfield. Ina single district some 
1500 hands are out on strike on the question of prices; but, owing 
to the large number of men out of work, and the continued policy 
of closing those thin seam portions which do not pay, there 1s lees 
disposition to press matters than would be the case were business 
brisker. 

The iron trade shows a slight tendency to firmness, hematites 
having this week been quoted at an advance of about 6d. per ton, 
the prices being now 49s, to 51s. 6d. per ton, according to brand 
delivered in She field. Bessemer billets are at £5 7s, 6d., with 
diminished business. Lincolnshire forge iron isa little firmer in 
sympathy with the advance in hematites, the quotation being about 
35s, 6d. net cash per ton. Bar iron realises £5 5s. perton. In the 
establishments which produce military material there is still 
abundance of work in the manufacture of armour-plates, and 
several valuable orders for shells have recently been received b: 
Messrs. Thomas Firth and Sons, Norfolk Works, and the Had- 
field Steel Foundry Company, both of Sheffield. There is an 
expectation that the Spanish Government are about to become 
customers for armour, guns, and projectiles, in which case a 
large portion of the work is certain to be placed in Sheffield. 
fa ent circles the peace made between Japan and China is 
expected at the outset to have a stimulating effect upon the 















demand both for military, railway, and rary | materia. 
The Japanese are expected to energetically develope the country. 
Latterly Japan has been largely increasing her demands u 
England for railway pera but the general view here is that 
while Japan will undoubtedly come to this country for what she 
needs, while making up for wreckage during the war, she will 
soon be able to supply herself and become a very grave com- 
petitor with British manufacturers in the eastern markets, where 
the skill and enterprise of the people, with her geographical 
position, will enable her to command not only China but other 
as yet undeveloped countries of the Far East. At present, how- 
ever, the effect will be beneficial upon Sheffield trade, as both 
China and Japan will desire to increase their armaments, and 
for this purpose they must come largely to England, aad more 
especially to Sheffield. 

Several Government orders from China have been received in 
Sheffield this week for steel and other goods. 

In the lighter industries the depression during the last two 
months has reached a depth which is most deplorable, While 
makers of high-class cutlery are fairly well cff in some markets, 
thore who produce the ordinary grades are doing very little, there 
being now more competition than ever for such orders as exist for 
lower qualities, It is not merely German competition, for in our 
own district the scarcity of work causes an intense rivalry, with 
the usual result of cutting down prices, Orders from both home 
and foreign markets have fallen so low that some of the best 
houses can only keep their men partially employed. Ivory, horn, 
and bone cutters are in the best ition for knowing how the 
trade stands, for as manufacturers sen they know what they are 
making, and at present the invariable report is that manufacturers 
are merely purchasing from hand to mouth, and are doing nothing 
for stock. Business is stated to be as bad in this at Solin- 
gen as in Sheffield. The Germans order their handles and scales 
from Sheffield, and their requirements have also greatly fallen off. 
The best ivory is reported to be getting scarcer, and therefore 
dearer, and the commoner qualities have been so cheap that the 
trade in celluloid and xylonite, both cunning substitutes for 
the real ivory, has been checked, owing largely to the aburd- 
ance and lowness of common ivory, as well, cf course, as of the 
absence of demand. One gratifying feature is a steady advance in 
the price of silver, which has now reached 2s, 7d. an ounce, a 
quotation higher than anything which has been toached for a very 
long time, While the market fluctuates considerably, the close cf 
the war in the East is expected to have a firming effect on the 
silver currency. The present fine weather has favourably affected 
the silver and electro-plate trade in the London and southern 
markets, The bright expectations formed of the American cutlery 
trade have been steadily disappointed. One of our firms, whose 
men accepted a reduction of 5 per cent. cf their wages while the 
American trade was in a state of collapse, bad this 5 per cent. 
returned to them after the passing cf the Wilson Act, but the 
recent falling off in American orders has again been followed by 
the wages being reduced 5 per cent., the men sensibly preferring 
this reduction to losing employment altogether. erhaps the 
largest sterling silver cup ever made in this city, certainly 
the largest ever shown to me during a twenty-six years’ residence, 
is now on view at the works of the manufacturers, Messrs. Lee and 
Wigfull, John-street, Sheffield. On its ebony pedestal it reaches a 
height of 4ft. 10in., and weighs about 660 ounces. It is intended 
for a prize for cyclists, and whoever are the winners will certainly 
have to take it away on wheels. The trophy is a fine specimen of 
— art in silver ware, and reflects credit on the craftemen of 
the city. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In all respects trade is showing improvement, and the general 
opinion now appears to be that a revival hassetin. This has been 
probably the briskest week that has been reported for a twelve- 
month or more, business has been very animated, and large orders 
for pig iron have been given out, especially on continental account, 
for the time bas come when consumers cannot delay longer 
securing supplies; besides, it is not advisable to do so, when 
waiting means the payment of higher prices, The revival has set 
in at a time of the year which is very favourable for its 
continuance, and prospects are such as to justify an 
optimistic view of the situation being taken. The warrant 
market, which has long been weak and disheartening, has 
now taken an upward turn, and prices are improving steadily, 
so that all that has hitherto this year been lost in prices has been 
regained this week, and we have the price of Middlesbrough war- 
rants as high as it bas been at any time this year. Buyers seem 
to be influenced by the better features of the metal markets 
generally, by the more satisfactory political outlook abroad, but 
most of all by the extraordinarily large shipments of pig iron that 
are reported from the Tees, and which lead to the expectation 
that a considerable decrease in stocks will be reported in the next 
ironmasters’ returns, 

In this district we have rather become strangers to reductions in 
stock, for in not a single month since April last year have the 
deliveries exceeded the production. This month shipments have 
been far above an April average, and to oversea ports are nearly 
doub’e what are usual in April. Altogether this month the pig 
iron exports from the Tees have averaged over 4800 tons per 
working day, and if maintained at anything like this rate to tle 
end of the month April, 1895, will show the largest shipments that 
have ever been recorded. It is likely that they will be well main- 
tained, as large quantities have been bought for delivery this 
month which have yet to be sent away, and in all probability the 
exports will exceed 100,000 tons. Only five times since the pig 
iron trade was established in this district have the — 
exceeded that amount—v.z , in September, 1879, November, 1883, 
May, 1888, April, 1889, and October, 1889, the quantity in the 
last-named month—1(8,906 tons—being the largest on record. 
Up to Wednesday night 86,093 tons were exported this month, 

ainst 50,542 tons last month, 33,484 tons in February, and 
67,002 tons in April last year to 24th, 

The tone of our pig iron market is very sanguine, buyers are 
numerous, and prices advancing, especially as the competition cf 
second-hands has almost subsided. Asa matter of fact there is 
comparatively little iron in second-hands, and merchants are rather 
buyers than sellers, so that where they undersell makers it — 
small odd lots that they can supply. It has been difficult this wee 
to find a maker who would accept less than 35s. per ton for deli- 
veries of No. 3 Cleveland G.M.B. pig iron either next month or in 
June, and less would not be taken for prompt delivery. Consumers 
are eager to purchase, but sellers are not at all inclined to press 
for orders, as they do not believe they will lose by waiting. In the 
early part of the week a little No. 3 was sold by merchants at 
34s, 9d., but this was for immediate delivery, and warrants having 
gone up to a higher figure, that price is impracticable now. Cleve- 
land warrants have this week touched a higher figure than has 
been reported this year, and they closed on Wednesday at 34s. 11d, 
cash. e stock of Cleveland pig iron held by Messrs, Connal 
and Co, on Wednesday night was 105,224 tons, or 803 tons decrease 
this month. No, 1 Cleveland pig iron, the best season for which 
is at hand, as it is chiefly required for shipment to the Continent, 
has advanced in price, and few makers will cell it under 37s, for 
early f.o.b. delivery, though 36s. 9d. was taken a few days ago. 
Cleveland No, 4 foundry has been stiff at 34s., and grey forge at 
33s. 6d. An improvement has commenced in hematite pig iron, 
and 42s, per ton is now quoted for early f.o.b. deliveries cf mixed 
numbers ; that is paid and less will not be taken. 

The Coultham Ironworks, near Redcar, which have been idle 
since September, 1886, are next month to be sold by public auction. 
They consist of two blast furnaces which were erected in 1873, 
each 85ft. high and 25ft. diameter, capable of producing between 
500 and 600 tons of Cleveland pig iron per week, 
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It has been proposed by the Middlesbrough Park Committee 
that a suitable memorial should be erected to the late Mr, 
H. W. F. Bolckow in the park which he gave to the public of 
Middlesbrough, and it is suggested that this memorial should be 
in the form of a huge block of ironstone with a scroll on it—a very 
appropriate memorial, seeing that Mr. Bolckow and Mr. Vaughan, 
bis partner, were the founders of the Cleveland iron trade, 
statue of him was placed near the Exchange in the year of the 
jabilee of Middlesbrough—1881. 

A very important and far-reaching decision as to the rateability 
of idle ironworks and similar property has been given by Judge 
Meynell at the Darham Quarter Session, which will be peer a 
taken advantage of by those manufacturers who have their esta- 
blishments idle—indeed, I hear that several have actually made 
arrangements to get themselves relieved of paying rates for fac- 
tories which are not working. Such action was certain to be taken 
after the judge’s emphatic decision that idle works have no rateable 
value. In the case in question Mr. Joseph Torbock, the owner of 
the Middleton Ironworks, near Darlington, where there are four 
blast furnaces, which have been idle for over a dczsn years, 


appealed against these works being rated by the Darlington Union. 
At the trial nothing but expert evidence was taken, two on each 
side. For the plaintiff, Mr. W. Perritt Ingham, consulting engi- 


neer, Middlesbrough, and Mr. Potts, of Sunderland, contended 
that there was no income whatever derived from the works, 
and that they could not be let, therefore they ought not to be 
rated. But Mr. Joseph Smith, of Bradford, and Mr. dam, 
argued that if the works as a whole could not be rated, the build- 
ings in connection therewith—such as the engine-house, offices, &c. 
—could, as they might be regarded as warehouses, and might be 
let assuch. Mr. Ingham and his colleague held that these build- 
ings were part and parcel of the works; that they could not be let 
apart from the furnaces, and were of no use separately. This view 
the judge upheld, and thus upset the general opinion, that even if 
furnaces are idle and could not be rated, the buildings attached 
thereto can be for the machinery, &c., they contain, and because 
they may be regarded as warehouses. 

The finished iron and steel manufacturers are rather more 
sanguine, and believe that the termination of the war in the East 
will lead to good orders being given out, particularly if no com- 
plications between Japan and the various European Powers 
follow. As yet, however, buying from all quarters is slack, and 
works continue irregularly employed, while prices do not increase, 
Common iron bars are quoted at £4 15s.; iron and steel ship 
angles, £4 103.; engineering angles, £4 15s.; iron ship-plates, 
£4 15s,.; steel ship-plates, £4 12s. 6d.; steel boiler - plates, 
£5 12s. 6d. per ton, all less 24 per cent. and f.o.t. Heavy steel 
rails have been sold more freely of late, but competition with other 
districts nq prices down, and £3 12s. 6d. net per ton is about 
all that can be secured. Some of the engineers find business more 
active, but others think the demand as poor as at any time last 
year. Certainly the shipbuilders are not doing well. 

The coal e becomes quieter in all branches except that of 
steam coal. The Durham Coal Sales Association, which was 
formed about the middle of last year to regulate the prices chiefly 
of gas coals, in which the district has almost a monopoly, has met 
the fate that appears to attend all such combinations in this 
country ; it may be regarded as quite a failure, and those who 
joined it may be considered to have now practically a free hand 
in ducting their busi The organisation has proved a 
failure because so many firms refused to join, and when a minimum 
price was fixed for the members, these outside firms sold at less, 
and got more than their share of the orders, so that they could 
keep their pits going fully, while many of the associated collieries 
were not in full operation. 

The syndicate’s price for gas coal was fixed at 7s. 6d., but had to 
be reduced to 7s. 3d. The non-associated coalowners still under- 
sold, until they have been accepting orders as low as 6s. 6d. f.0.b. 
No attempt was made by the combination to fix the price of steam 
coals, as there was too much competition from other districts. The 
wages of Darham miners are now to be reduced, and as the two 
sides have been unable to agree, Lord Davey, the umpire to the 
Conciliation Board, has been called in, and will meet the Board 
next Tuesday at Newcastle to determine the point in dispute. The 
wages of colliery enginemen in Northumberland have been reduced 
ay per day, and those of firemen 5 percent. Coke is firm at 
12s, 3d. per ton delivered equal to Middlesbrough. Foreign ore is 
stiffer as the rates of freight improve, and Rubio is not below 123. 
delivered on Tees. The freight rate from Bilbao-Middlesbrough is 
4s, 104d.; Benisaf-Tyne, 7s. 3d.; Elba-Tyne, 8s.; Elba-Middles- 
brough, 8s, 3d.; Garucha-Middlesbrough, —_ Carthagena- 
Middlesbrough, 8s.; agactedlh aehiiooate 3d., and Bil- 
bao-Stockton, 5s, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been fairly active this week, 
the quantity of warrants changing hands being considerable, while 
— have shown a greater tendency than usual to fluctuate. 

usiness has been done in Scotch warrants at 42s. 64d. to 42s, 104d. 
per ton. Cleveland iron is quiet at 34s, 8d. to 34s. 9d. In 
Cumberland hematite warrants there has been little doing, the 
price being from 42s, 114d. to 43s. Ofd. Middlesbrough hematite 
is quoted nominally 41s. 7d. per ton. 

ere is an improved demand for Scotch pig iron for home con- 
sumption, but the export trade continues unsatisfactory. The 
furnaces in blast number seventy-four, compared with seventy-five 
nding week 


in the preceding week, and sixty-seven in the corres 
inary, thirty 


of last year, forty-one furnaces producing o 
hematite, and four basic iron. 

Prices of makers’ pig iron are firmer, and several brands are up 
6d. to 1s. per ton. G.M.B., f.o.b. at Glasgow, No. 1 is quoted 
43s. 6d., No. 3 41s. 6d.; Carnbroe, No, 1 45s. 6d., No. 3 43s.; 
Clyde, No. 1 483., No. 3 453.; Summerlee, No. 1 50s., No. 3 
453. 6d.; Calder and Gartsherrie, Nos, 1 503., Nos. 3 46s,; Colt- 
ness, No. 1 51s, 6d., No. 3 493.; Glengarnock at Ardrossan, No. 1 
493., No. 3 45s,; Eglinton, No. 1 463., No. 3 44s,; Dalmellington 
at Ayr, No. 1 453, 6d., No. 3 433. 6d.; Shotts at Leith, No. 1 
5ls. 6d., No. 3 493.; Carron at Grangemouth, No. 1 54s. 6d., 
No. 3 49s. 6d. 

The shipments of pig iron from Scottish ports in the week 
were 8696 tons, compared with 4588 in the same week of 1894, To 
Germany 775 tons were despatched, Australia 455, Canada 250, 
South America 200, India 70, France 93, Holland 45, Spain and 
Portugal 30, China and Japan 585, other countries 160, the coast- 
on being 6032 tons against 1954 in the corresponding 
week. 

The finished iron industry is without much change. Makersare 
working largely from hand to mouth, and obliged to accept very 
low prices. In the export branch comparatively little is being 
done. A better trade with the East is expected, but it is feared 
that the competition of the Continent will prevent much of the 
extra business coming here. 

The steel trade is well employed, there being a steady demand 
for Siemen’s steel for shipbuilding purposes. The makers have to 
be content with low prices, and at present there does not seem 
much prospect of an improvement in this respect. 

The coal trade is in a backward state. So far the reduction of 
cargces has not had any visible effect in stimulating business, The 
shipments from the whole of the Scottish ports amounted to 
121,873 tons, compared with 141,696 in the preceding week, and 
163,232 tons in the corresponding week of 1894. The total coal 
oy since the beginning of the year are 1,732,465 tons, being 
403,936 tons less than in the corresponding part of last year. 
Prices of coals are without notable change. 

The collieries in Lanarkshire, Ayrshire, and Midlothian, as well 


of discontent among the miners. An appeal against the reduction 
has been made to the executive of the British Federation of 
Miners, but it is unlikely that this can have much influence in the 
ultimate settlement of the dispute. 

The recent advance in the price of burning oils has had the effect 
of arousing dissatisfaction among the shale miners employed by 
the Scottish Mineral Oil Company, who demand an increase of ls, 
per day on their wages. Some concession may be made to the 
workmen in course of time, but they are generally held to be 
asking too much at present, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Last week exhibited a more sluggish coal trade than I expected, 
and partial stoppages at collieries were numerous. The result was 
slackness at ports, and aninconsiderable total. Still, in the opinion 
of thonghtful critics of the situation, this was only a reaction from 
the excitement of the ‘‘ sliding scale epoch,” and also of the 
succeeding holiday influences, and I am glad to be able to report 
that there is a good deal of truth in comment, as trade is 
showing this week a more favourable character. 

Last week coal exports from the whole of Cardiff ports only 
totalled 180,000 tons. Newport, foreign, was 38,863 ; coastwise, 
1407 tons ; Swansea, total 33,382 tons. 

Oa ’Change, Cardiff, on Saturday the chief topic was the ‘‘dislo- 
cation of business,” and sellers were inclined to reduce figures, in the 
fear that still lower might be imperative. Quotations on Saturday 
for best steam were as low as 9a, 9d. to 10s. 3d., but even at this 
buyers were reported as holding off in expectation of lower. Monday 
witnessed an improvement, and I am pleased to note that mid- 
week, prices showed a good deal of hardening. The latest quota- 
tions Cardiff, are :—Best steam, 10s. to 103. 6d.; seconds, 9s. 6d. 
to 9s. 9d. Monmouthshire coal, 9s. to 9s. 3d. for best, demand 
flat ; seconds, 8s. 6d. Best small is in pretty fair demand, 5s. 3d. 
to 5s. 6d.; seconds, 4s, 3d. to 4s. 6d., and inferior from 4s. There 
has been a large accumulation of small at various places. In the 
vicinity of ironand steel works, large stocks had evidently been 
got together for contingencies, 

It seems very probable that the final spurt in house coal 
has been enjoyed, and that for a time this branch will fall 
into its oe and summer groove. Prices are not, so far, much 
affected, but with the abundance of coal which can now easily be 
put upon the market, I do not expect the prices will remain, Bost 
households are quoted this week in Cardiff at 10s. 6d.; No. 3 
Rhondda, 93. 9d. to 103.3; brush, 8s. to 8s. 3d.; small, 6s. 6d. to 
6s. 9d. No. 3 Rhondda, 83. to 83. 3d.; through, 6s, 6d.; small, 
4s, 3d. to 4s, 6d. Coke remains unprofitably dull ; furnace sells at 
123. to 13s. 6d.; foundry, 15s, to 163. I note that both Rhondda 
and Tredegar works are turning out large quantities, and it isa 
good proof of the quality that the Cyfarthfa Company are steady 
buyers, as well as Dowlais-Cardiff. Pitwood is looking up a little 
on account principally of the small arrival. Cardiff prices are 
14s, 6d. to 14s, 9d. ex ship. Patent fuel at Cardiff is not in such 
good demand as it was, prices remain, Swansea prices, 10s. 3d. 
to 10s. 6d. Here, again, shipments have been small, only 1890 
tons during the week, affording a great contrast to old totals of 
10,000 tons. Against this I am able to cite a steady increase in the 
anthracite trade, With the inning of the week at Swansea 
there was a total tonnage of 20,000 tons in the Prince of Wales’s 
Dock loading coal for San Francisco, 

From the Sechealee of the Easter holidays, the inacticn at the 
iron and steel works seems to have — increased, There was 
very little doing in some of the works all through the week, and at 
Dowlais nearly every day the streets were teeming with iron- 
workers, very much like the usual Mondays or Mabon’s holiday. 
Bessemer steel there and at Cyfarthfa, and other principal works, 
ap) to be almost the only article with anything iike a demand. 
All other branches, rails in particular, are sluggish to a degree. 

Cyfarthfa this week exhibited more life than I have been able to 
detect anywhere else, and in two departments especially—the 
Bessemer and the iron ore consignments at the furnace top and 
adjoining sidings. The brick works, which have been increased 
are also busy. A visitor to Cyfarthfa would be much im ressed 
with the degree of vitality existing in comparatively a smal! com- 
pass, All Qe are in easy touch, and the directing hand 
at engines, blast furnaces, Bessemer coke ovei in excellent 
control, and the whole of these again under exceptional adminis- 
tration. 

If, in these gloomy days of steel making, when a rail order is a 
marvel, if any works pay even a modicum of profit, these must be 
the works, 

gon of iron ore have come in this week, principally 
for Blaenavon, Cyfarthfa, and Dowlais. This has given a little 
encouragement, 

If a sensible alteration of trade does not occur soon, and spring 
rail renewals turn up, I shall gett a reduction in several quarters 
of furnace make. Only one order of railway iron, to Highbridge, 
left the district this week. 

On Saturday last it was a matter of consideration at Swansea 
that the tin-plate trade showed signs of improvement :—‘‘ Thatthe 
advices from America were more favourable, the demand from 
Russia and South Australia improving, and makers were hopeful of 
increased business from China and Japan.” This view, I am sorry 
to add, was a little too roseate for the facts. Mid-week the report 
on Change was that there was no revival, and that though half 
the mills are now stopped, there is no improvement in price. The 
orders now booked are understood as being only sufficient to keep 
the present mills going from hand-to-mouth, and the majority of 
orders are for odd sizes and small quantities. The prospects are 
summed up as ‘‘anything but cheering.” Last week’s make was 
only 42,398 boxes, and the shipment was even less, 41,943 boxes. 
Quotations are:—Bessemer cokes, 93. 3d. to 93. 6d; Siemens, 
93. 9d. to 10s,; ternes, 18s, 6d. to 223. 6d.; best charcoal from 
102. 6d. All unremunerative prices. 

Iron and steel quotations are practically the same as last week ; 
in fact, lower can scarcely be quoted. Glasgow pig is at 42s. 64d. 
The slackness at Briton Ferry with the tin-plate mills continues, 
Last week only those at the Earlswood were at work. The six 
mills at the Villiers, four at the Vernon, three at Raglan Bay, and 
three at Gwalia have not been working this month. The finishing 
department of the Villiers have been at work, and those at Raglan 
Bay were occupied aday ortwo. One thousand men are now idle in 
that district. Briton Ferry Works and Briton Ferry Steel Works 
turned out last week a fairaverage. Cambrian coke trade is brisk. 
A Swansea tug-boat has been sunk by accidental fcollision, and 
three lives lost. 

The Mansel Tin-plate Company has satisfactorily arranged with 
its workmen, and will start forthwith. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

DEMAND in most de ents of the iron industry has, on the 
whole, improved since last week, while prices are, as a rule, still 
without firmness, With regard to the business done on the 
different iron markets, there have been fairly good accounts 
coming in from Silesia, demand being pretty satisfactory, com- 
paratively speaking. The prices at which makers are obliged to 
sell their articles remain low, but a somewhat firmer tendency has 
been here and there noticeable. On the whole, a regular, though 
not full employment is reported at the blast-furnace works, as well 
as at the rolling mills, and stocks have but slightly increased— 
output being about equal to consumption. 

In Austria-Hungary the general iron business has further im- 
proved, and a good activity is going on at the different establish- 
ments ; especially the finished iron branch shows much animation 


——— 


for all sorts of structural iron. Stocks are decreasing rapidly; 
‘Lhere is a number of fair orders about to be given out, both fot 
railway rolling stock and for shipbuilding material, and there has 
also been talk of a contract for arms, which the Minister of Wat 
intends to place with inland firms. 

French iron business moves on quietly. ‘lhe demand for most 
articles remains limited on the whole, but np to date the 
majority of the works have been reported in coguine employment 
In Paris, merchant bars are quoted 145f. p.t.; girders, 155f. p.t. : 

The Belgian iron trade is the same as before, i.¢., in a state of 
lifelessnese. Prices have not altered recently, very likely because 
a further going down would be impossible. The resent condition 
of the Belgian iron business is most strikingly illustrated by the 
prices quoted at late tenderings for railway material, almost al] 
offers being considerably lower than those of former dates, Of 
forty-three existing blast furnaces, thirty were in blow on the Ist 
of April ; of these, fourteen produce forge pig, four foundry ig 
and twelve basic. Output of pig iron in March and during the knst 
quarter of present year was as under :— 


March, March, Jan. Ist to April Ist, 
1895 1894 1895 1894 
t. t. t. t. 
Forge pig -- 87,820 29,915 109,800 86,850 
Foundry pig .. 8,990 7,285 26,100 21,150 
Basic .. -. 85,690 85,650 86,906 102,500 


Total .. +. 77,500 222,806 210,500 

Average price quoted on the Ist of April was, for Bars No, 
II., free Belgian station, 112-50f. Pr against 115f. p.t. on 
March Ist; for No, III., 117°50f p.t., against 120f. pt; 
Plates No. II., for export, 125f. p.t.; No. III, 145f.; No. IV, 
200f., against 215f. p.t on Ist of March. The Belgian coal 
trade maintains a firm tone. In spite of the advancing spri , 
orders come to hand pretty freely. Concerning the business in 
coal done during the first two months of present year, import in 
coal is repo’ to have decreased from 234,596 t. last year on 
204,918 t. this year, which shows a decrease of 30,000 tons ; this 
chiefly falls to German import, which went down from 119,844 t, 
to 96,724 t. 

Import in coke, on the other hand has risen considerably, having 
been 60,640 t. this year, against 42,979 t. in the previous year; 
from Germany 59,578 t. were imported, against 42,121 last year 
and 395 t. in 1893. Export in coke amounted to 142 018 t., against 
144,011 t. in the pr ing year; to Germany 26,270t. were ox- 
ported, against 23,320 t. in the year before, while to France this 
year only 61,218 t. were sent, against 534,434 t, in the year before, 
Export in coke rose from 664,563 t. last year, to 784,434 t., of 
which 44,272t. were sent to Germany, against 30,431 t.; to France 
622,885 t. were exported, against 534,434 t. in the previous year, 

The former dulness still prevails in almost all departments of the 
Rhenish-Westphalian iron trade. On the pig iron market very 
few orders are secured, and stocks continue to increase, while the 
condition of prices is naturally witbout firmness. Concerning the 
malleable iron trade, the accounts received are differing ; some 
mills seem to experience a slight improvement, while others find 
the condition of business quite as wretched as before. Here and 
there some trifling orders for bars have been secured, but the 
employment of the mills continues irregular. The revival in the 
building line has naturally bad a favourable influence on the 
demand for girders, but competition among the different works 
and from abroad is so keen that a rise in quotations is out of the 
question, at all events for the present. A comparatively fair request 
is experienced in the hoop trade. In plates, especially in the 
heavier sorts, a pretty good business is doing, and a steadier tone 
is reported all round ; in some instances a slight increase in quota- 
tions has even been noticed. The sheet mills are likewise fairly 
occupied, but complain of a continued depression in prices, Drawn 
wire and wire nails show no alteration whatever since last ape 
and rivets are also extremely neglected. Nothing favourable or 
of interest can be reported with regard to the situation of foundries 
and machine factories, and the locomotive shops are likewise in the 
same condition as during former weeks, 

Production of pig iron in the Saar and Mosel district was for 
March, 1895 :—In a ig, 24,290 t.; basic, 61,442 t.; foundry 
pig, 9899 t., together 95,631 t. Output was 13°5 p.c, higher than 
in the preceding month of February, when it amounted to 84,254t, 
In March, 1894, total production was 93,483 t., which shows an 
increase of 2°3 p.c. for the same month this year. Total output 
of the works in the Saar and Mosel district was for January and 
February, 1894, 169,431 t.; 1895, 178,520 t.; March, 1894, 93,483 t. ; 
March, 1895, 95,631 t., total sum being for 1894, 262,964 t., and 
for 1895, 274,151 t. Production during the first quarter of 1895 
was accordingly 11,187 t., or 4°3 p.c. higher than during the same 
period the year before, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE largest © ever despatched from the Bristol Channel 
left Newport = Tonien evening’s tide, The s.s, Maroa, with 
nearly 10,000 tons of coal and coke on board, went out of the 
Alexandra k and steamed down the river without a single 
hitch, Her draught of water was 25ft. llin. even keel. Her 
cargo consisted of Powell Duffryn coal, and was cleared for 
Bombay. The s,s. Imaum left the port also on Sunday, with 
about 7000 tons of coal. On Friday, the s.s, Stanley Hall arrived 
to take in over 7000 tons, and the s,s, Kilburn docked Monday 
morning to load 5300 tons, In about a week or ten days the fine 
steamer Urmston Grange is due in the port to take in general 
merchandise and passengers for Melbourne and Sydney. Her 
local agents are Messrs, Rennie, Wilkinson, and Company. f 
The coal shipments show an improvement as compared with 
the previous week. a, ; 
In addition to the iron ore boats referred to in7our last week's 
report, the s.s, Radnor and s,s, Rbyl arrived at the Blaina Wharf 
on Sunday, and the Albertawe last evening. The s.s. Adour and 
s.8, Pontypridd are also lying at the Victoria Wharf. 

A briskness still pervades the ship-repairing trades. The 
whole of the graving docks have been occupied. 

The harbour dues for the year ending 3lst March show a very 
substantial increase on the year ending 31st March, 1894, 

The quantity of coal raised in Monmouthsbire during the year 
1894 pene | to 8,213,156 tons—a record year. The new collieries 
in course of opening up in the county we give below. Some are 
perhaps raising large quantitics of coal, but must not be considered 
as having attained their full output, viz.:—Powell Duffryn Co., 
Elliot Colliery, East Pit, New Tredegar; Powell Doffryn Co., 
now sinking to house coal ; Rhymney Iron Co., age 3 Pit, &c.; 
Powell Tillery Co., Gray and Vivian Pits, Abertillery ; artridge, 
Jones and Co., Llanhilleth Colliery, near Crumlin ; John Lancaster 
and Co., Ara Griffin Pits, near Aberbeeg (sinking); Ebbw Vale Co., 
Marine Pits, near Aberbeeg and Cwm ; Tirpentwys Co., Tirpentwys 
Colliery, near Pontypool. It need hardly be mentioned that the 
further development of these collieries will’ mean a considerable 
impetus to the coal shipments of Newport. 

There was a moderate attendance on ’Change to-day, and the 
general prices ny were as follows :—Coal, best steam, 9s, to 
9s, 6d.; seconds, 83, 9d.; house coal, best, 10s, 6d. ; dock screenings, 
5s.; colliery, small, 4s, 9d.; smiths’ coal, 6s. 6d.; patent fuel, 
10s, 6d. Big iron: Scotch warrants, 42s, 10d.; hematite warrants, 
48s, 2d. f.o.b. Cumberland ; Middlesbrough No, 3, 34s, 11d. 
rompt ; Middlesbrough hematite, 41s, 9d. Iron ore: Rubio, 
1s, 3d.; Tafna, 10s. 9d. Steel rails, heavy sections £3 158.5 
light sections, £4 5s. Tin-plate bars, £3 15s.; Siemens tin-plate 
bars, best, £3 17s, 6d., all delivered in the district, cash, less 24 
per cent. Tin-plates: Bessemer steel coke, 9s. 3d.; Siemens 
coke finish, 9s, ba.; ternes, per double box, 28, by bye 198. to 
20s. Pitwood, 14s, 9d. to 15s, London Exchange telegram: 








as Stirlingshire, have accepted a reduction of 5 per cent. In Fife- 
shire the leaders are speaking in a way calculated to fan the flame 





on account of the lively demand that has been recently experienced 


Copper, £40 6s,; Straits tin, £64, Freights firmer. 
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AMERICAN NOTES. 
(From our own Correspondent. ) 

New York, April 18th, 
roduction of anthacite coal so far this 
500,000 tons in excess of last year at 
excess of coke 700,000 tons, and 
increase of bituminous coal in the mountain 
regions of Pennsylvania and West Virginia, 
1,700,000 tons. The increase in the prodaction of 
sig iron and steel billets is about 20 per cent. 
This expansion of production in iron and steel 
will continue, but @ repression of activity in at 
least anthracite coal mining is demanded. The 
steel producers all anticipate a comparatively 
active year. The large season orders have not 
been placed. Steel rails are dull in standard 
size, but active in light sections and girders. 
Structural material is active at all points, and 
there is enough projected work to keep angles, 
beams, and channels strong. An advance is by 
no means improbable, The pivot point is on 
the course the railway corporations will pursue 
during the last half of the year. General business 


is improving. 
LAUNCHES AND TRIAL TRIPS. 


The turret-deck steamer Turret Nem was 
launched from the yard of Messrs. William 
Doxford and Sons, Sunderland, on the 23rd inst., 
having been built to the order of Messrs, Peter- 
sen, Tate, and Co., Newcastle. She will receive 
the highest class in both the British Corporation 
and Bureau Veritas Registries. 

The s.s. Royalist, turret-deck steamer, was 
taken on her official trial trip on the 19th inst., 
when a mean speed of 12 knots was registered, 
her total deadweight carrying capacity being 
5200 tons on 20ft. 6in. draught. She has been 
built by Messrs, William Doxford and Sons, of 
Sunderland, to the order of Messrs. Angieu 
Bros., London, and has received the highest class 
in both the British Corporation and Bureau 
Veritas Registries. 

The turret deck s.s, Progressist was taken on 
her official trial on the 23rd inst., when a mean 
speed of 114 knots was registered with 5080 tons 
deadweight aboard. Her total deadweight 
capacity is 5200 tons on 20ft. 6in. draught. 
She has been built by Messrs. William Doxford 
and Sons, of Sunderland, to the order of Messrs. 
Angier Brothers, London, and has received the 
highest class in both the British Corporation and 
Bureau Veritas Registries. 

Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched from their yard, 
on the 22ad inst., a powerful steel screw tug 
steamer built to the order of the Crown Agents 
for the Colonies, for Port of Spain, Trinidad. 
She has been built to Lloyds’ requirements under 
the direction of Messrs, Coode, Son, and Mat- 
thews, engineers, London, Mr. Wilson Wingate, 
of London, being inspecting engineer, and Mr, 
Robert Anderson, of Renfrew, resident inspector. 
As the vessel left the ways she was named the 
Caroni by Miss Wilson, of Meadow-crescent, 
Partick. 

On Thursday, the 18th inst., the s.s, Benridge, 
built by Messrs. Craig, Taylor, and Co., of 
Thornaby-on-Tees, for Mr. Joseph Hoult, of Liver- 
pool, was taken to sea for her trial trip, which 
proved highly successful. She is a sister ship to 
the Benrath, lately sent away by the same 
builders, the dimensions being 330ft. by 43ft. by 
29ft. 9in. depth moulded, and constructed to 
carry over 5500 tons. The engines, which have 
been constructed by Messrs. T. Richardson and 
Sons, Hartlepool, for a working pressure of 
2001b., proved highly satisfactory, and a speed 
of 10 knots was easily maintained over a course 
of 46 miles. The owner was represented by Mr. 
Arthur C. Hay, of Liverpool, under whom the 
ship and engines bave been constructed. 

The new paddle steamer Rapide, built for the 
Royal Belgian mail service between Dover and 
Ostend, by the Socié.¢ Cockerill at the Hoboken 
Shipyard, near Antwerp, and | hed on the 
26th ult., is only a few feet shorter than the 
Marie-Henriette, launched by the Cockerill Com- 
pany in August, 1893, which at present holds the 
record as the fastest paddle steamer afloat. She 
is built of Siemens steel from the Seraing Works , 
The stipulated speed of the last named was 21°5 
knots ; but she made 22°2 knots at the trial trip. 
Tae stipulated speed of the Rapide is only 20°5 
knots, and her engines, of the same de as those 
of the Marie-Henriette, are designed to give out 
6000 indicated horse-power. Her length between 
perpendiculars is 300ft.; beam, 38ft.; total width 
outside paddle-boxes, 75ft.; and depth of hold 
under main deck, 13ft. 6in. The engines driving 
the capstans fore and aft are erected on the main 
deck, and fenced off from the passengers on the 
promenade deck. An armoured strong room is 
provided for the mails, and the ladies’ saloon 
will be ornamented by panels of rare woods 
polished in their natura! colour. 

On Saturday, April 20th, the new steel screw 
steamer Mogul, built by Sie Raylton Dixon and 
C»., Cleveland Dockyard, Middlesbrough, fur the 
China and Japan trades, to the order of the 
Mogul Steamship Company, of which Messrs. 
Gellatly, Hankey, Sexell, and Co., of London, 
are managers, was taken to sea on her offizial 
trial trip. Her dimensions are as follows :— 
Leagth, 372ft.; breadth, 45f;. 6in.; depth, 
28ft. 4in, The vessel isa beautiful model, and has 
a carrying capacity of about 5500 tons dead weight. 
Her decks are all of East India teak, and she is 
fitted in every way in a first-class manner for the 
Eastern trade, riple-expansion engines have 
been fitted by the Wallsend Slipway and En- 
gineering Company, of Ne tle-on-Tyne, with 
cylinders 27in., 44in., and 72in., by 48in. stroke, 
and working at a pressure of 1701b., steam bei 
supplied from two single-ended boilers fitted 
with Howden’s system of forced draught. Her 
trial was highly ful and satisfactory to 
concerned, a speed of 13 knots being attained 
with ease, At the conclusion of the trip the 
vessel returned to Middlesbrough to load. The 
hull and machinery have been constructed under 
the supervision of Mr. F, Edwards, of Bishops- 
gate-street Within, London, consulting engineer 
to the owners, and Captain Johnson, the owners’ 
Superintendent. Sir Raylton Dixon and Co, 
cave a sister vessel alongside their yard nearly 
‘hompleted for the same owners, 
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year is 2, 
this date, 


























THE PATENT JOURNAL. 
Condensed from "The IUustrated Oftetal Journal of 


Application for Letters Patent. 
*,* When went nome, ame “communicated” the 
name an Tess 0! communica’ party are 
printed in italics. — 


9th April, 1895. 


7225. Pweumatic Ars ostsBLe KNEELING Paps, E. Bar- 
foot, Stoke Green, near Coventry. 

7226. Rorany Motor or Pomp, A. Tomkinson, London. 

7227. Vaives, 8. 8. Walker, Warwickshire, 

7228. Cycovx Snozs, T. H. How, London. 

7229. Composition Rengewine Stamp, H. 0. Hope ard 
J. Symor s, London. 

7280. Joints of Drivixe Batts, T. Inchley, Birmiog- 


ham 

7281. AFPLYING Explosive Oompounp:, O. Rozvoda, 
London. 

7232. ManvuracTURING SuPER-PHOSPHATES, A, Deckers, 
London. 

7233. Keys, H. J. Brookes, London. 

7284. CycLe Tunes, J. L. Wright, London. 

= — Borties, B. J. B. Mills.—(C. Malterre, 

TANCE, 

7286. Saoxs, T. O’Brien, London. 

7237. Azo CoLourrne Marrers, J. Imray.—(La Société 
Anonyme des Matures Colorantes et Produits Chimiques 
de St. Denis and D. A. Rosenthiel, France.) 

7238. Lame Burners, F. P. Boland, London. 

7239. Hosx, the Bifurcated Rivet Company, Ld, and 
A. A. Beesley, London. 

7240. Penmitrine the Orentne of a Book, M. A. Eaton, 


on. 
7241. ControLiine the Surety of Arr, J. E. Beckman, 
W. E. Woolley, H. M. Gerrans, and G. H. Woolley, 


London. 
7242. Restorine Socks and Srocxinas, G. V. Vleit, 


mdon. 

7243. Preventine Smoxine of Onmygys, W. Buck, 
London. 

7244. Brakes, T. Newcomb, Lordon. 

7245. ELecrric Raitways, J. H. Guest, London. 

7246. Curtain Rino, M. Gair, London. 

7247. SupmeracisteE Boats, J. P. Holland, Wolver- 


hampton. 
7248. — Darivine Gear, W. J. Lloyd and W. Priest, 


London. 

7249. Boi.ers for Heatina Apparatus, W. C. Baker, 
London. 

7250. Marxine Gavar, H. Moore, London. 

7251. Appiiances for Traininc Piants, H. Pollard, 


London. 

7252. Boots and SHors, W. Dennison, London. 

7253. MemoriaL Wreatus, W. Henley, London. 

7254. Vatves, J. and H. Bridge, London. 

7255. Apparatus for Taimminc Paper, W.J. Blackmur, 
London. 

7256 Lerrer Boxes, CO. J. Oberst, London. 

7257. Dravexnt Exciupers for Doors, T. W. Tucker, 


London. 
7258. ALCOHOL Propucine Process, J. C. R. G. Boulet, 
London. 


7259. ~<a the Raits of Raitways, F. W. Clarke, 
don. 
7260. em, &c., G. H. Biddles and T. J. McDowell, 
mdon. 
7261. Roormce Trrzs, A. Kliemchen, London. 
7262. — for SurcicaL Instruments, T. Echreus, 
mdon. 
7263. Construction of Woopen Brpsteaps, I. Steiner, 
London. 


7264. Grass-PpLaTe Manuracturg, W. L. Wise.—(7. 
Lefevre and L. Michau, France. 

7265. Me.tine and Repvucine Furnace, R. Urbaaitzky, 
London. 


7266. Mongy Recervine TiiLs, W. Edwards, London. 

7267. | aaa Fivuips, W. P. Thompson, Liver- 
p20) 

7268. Brspive Manuscript Books, G. Hayes and A. 
Bright, London. 

7269. Ririzs, &c., O. Stuart snd T. H. Ashcroft, 
Liverpool. 

7270. Ssparatinc Dvat from Air, E. Cooper and J. B. 
Roberts, Liv 1. 

7271. Apparatus for AgriaL Naviaation, E. C. de los 
Olivos, London. 

7272. Ramtway Covupiinac Luvxs, J. ©. Yeiser, 
London. 


7273. Decomposition of ALKALINE Nitrates, H. K 
Baynes and The Chemical and Electrolytic Syndicate, 
Limited, London. 

7274. Dousiz Step Lappers, J. M. Lo ig > London. 

7275. OigaREtTs Macutnes, J. N. Wood, London. 

7276. Upnorstery Work, A. J, Boult.—(A. Freschl, 
United States.) 

7277. Drarsace, 8. Smith, London. 

7278. Evxzctrric Conpuctors, C. H. Gray, London. 

7279. Trousers’ Braces and Srockine SusPenpers, E. 
M. Swanson, London. 

7280. Gaczs for FLovrine Rous, J. 8. Cameron and A. 
W. Igleheart, Leeds. 

7281. Separation of Canzonic Acip, H. 8. Elworthy 
and P. D. Henderson, don. 

7282. Wixpow Fastenines, J. Trantom, London. 

7288. Preventine Expiosions in Domestic BorLErs, 
C. T. Boddington, London. 

7284. Facryas for Watts, K. Siebold, London. 

7285. Harps, G F, Lyon, London. 

7286. a for SteRiisine Liquips, E. W. Kuhn, 


London. 
7287. Mawuracrurs of Cuioring, J. Raschen and J. 
Brock, London. : 
7288. Manuracture of Ammonia, J. Raschen and J. 
rock, on. 
7289. Mecnanicat Mitkino Apparatus, C. G. P. de 
val, London. 
7290. Macuines for Curtina Cork, P. Jensen.—(H. S. 
Larsen, Nov-way. 
7291. Apparatus for BatioTine at Exections, B. D. 
Smith, London. 
7292, Sxares, P. Holzrichter, London. 
7293. Pyromerers, A. A. Simonds, London. 
7294, AppLyine Biack Borperine to Parser, P. Gag- 
nieur, London. 
7295. Oomnstruction of Fixes, J. B. Tillier, London. 
7296. An EXTEN») BLE Cuarr, W. Nordberg, London. 
7297. Brake for Winpow Sasugs, R. Hill, London 


7815. Erxctric Stonace Bartenizs, W. J. 8. Barber- 
Starkey, Manchester. 

7816. Rounps outs, J. H. Geoghegan and T. Hawks- 
worth, Rochdale . 

7817. Exastic Bann, J. W. Post, Conway. 

7318. Szcusina Tires to Wuee.s, P. J. Carberry, 


blin. 

7819. Exzotrnicat Hor Fuares, T. Fletcher, W. 
Russell, and Fletcher, Ruseell, and Co., Ld., Man- 
chester. 

7320. Winpow Fa: T cyers, T. Robinson, Manchester 

7821. CenTRirugaL Macuinzs, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 

7822. SHapine Poations cf Cincies, H. Guy, West 
Cowes. 

7323 HorsE-coutars, J, W. Cook, J. Britt'e, and W. 
Smallwood, birmingham. 

7324 Ventcies, Friucess (cmpapy. Ld . London. 

7325. Pizz.z,E.U Leaand M. J. Gashion, London. 

7326. Boot and Seo; MicHANISM, RB. L. Tapscott, 


Liverpool. 

7327. Seats for the Oursips of Venicies, W. Rocca, 
Manchester. 

7328. Wavine Banpgavx, G. Stehr and J. Effenberger, 
London. 


7829. BanJos, A. C. Harley and G. Barratt, London. 
7830. Deareners, M. M. Vaughan, London. 

7831. Bicyéues, J. Puch, London, 

7332. Means of Orgnina Eoos, T. E. Taylor, jun, 


7338. ASCERTAINING Warren Pressurze, G. Stevens, 


on. 

7384. Mitts for Bevetuinc Guiass, W. O. Bailey, 
London. 

7335 Quick Resvutt Box C. Wildman, Dublin. 

7336 CaspDLestick, J. Perry, London. 

7337. Boots and SHozs, P. and J. Seuwen, London. 

7338. Rupper Pepars of Crcizs, D. W. G. Robertson, 


on. 
= — EXTINGuisHER, G. Bitten and T. McGowan, 
mn! 


on. 

7340. Mecuanism for Comn-razED Macuings, G. de 
Melven, London. 

7341. Lamps for Cycies, L. Redmayne, London. 

7342. Rotary Enaines, A. A. Kryszat, London. 

7343. Gas-LIGHTING APPARATUS of RAILWAY CARBRI- 
aces, A. Spencer, London. 

7344. Parssgs for Batinc Srraw, Xc., J. Bretherton, 


on. 

7345, JACKETTED Boruers, C. Postranecky, London. 

7346. Fire-Bars, The Brothers Guttsmann, London. 

7347. SHow-caseE, N. Lynn, London. 

7848. Constauction of Pens for Writina, A. J. Warnes, 
London. 

7349. Sarery Vatve for Bowers, E. M. Edwards, 
London. 

7350. Hyprau.ic Ratcuet and PawL APPARATUS, J. 
A. Deport, London. 

7351. CoMPRE3SED CaBBONISED STEEL, O. Imray.—(W. 
E Corey, United States ) 

7352. Propucina Empossgp Pieatixc, H. Trotman, 
London. 

7358. Temperance Beers, P. Puvrez and E. Leconte, 
London. 


ndon. 

7354. APPLIANCE for Cyciinc SHoxzs, G. Denton, 
0. in. 

7355. ManuractuRF of Boots and Suxozs, G. Denton, 


mdon. 
7356. ua of Hanks of Fiax, R. G. Campbell, 
on. 
7857. ATTACHMENT for Bicycies, G. A. 8. Gulston, 
London. 
7358. Gas Meters, W. Fiddes and W. and B. Cowan, 
London. 


7359. CrncuLaTion of Water in SrzamM GENERATORS, 
A. Evette, London. 

7860. Design and Construction of Lirgsoats, E. J. 
Hough, London. 

7361. Cueckine the Numper of Articies, J. A. Lund, 
London. 

7362. Piano Piyntu Protector, J. H. Holt, Kent. 

7363. MANUFACTURE of Oxipg, A. Gutensohn and R. 
Matthews, London. 

7864. ManuracTurE of ALKALI CHLoRATES, J. Wetter. 
—(The Blektrilitits- Aktiengsellschatt vormals Schuckert 
and Co , Germany.) 

73865. ManuractuRe of a SuLPHoRiIc ALCOHOL, M. 
Schmeltzer and C. Aschmad, London. 

7366. Paints SuitaBie for Coatinc Izon, H and B. 
Kolker, and H. Naphtali, London. 

7367. Mittingry Boxas, H. Norman, London. 

7368. Smoxe Consumine Fire Piaces, P. Jensen.—(A. 
Vollenbruck, Russia.) 

7369. Szzp Troveus for Brrps, J. Braschler, London. 

7370. APpPLyIne Batt Bearinas to Roap VenIcies, J. 
T. Fenwick, London. 

7871. Oycres, M. D. Rucker, London. 

7372. SIGNALLING on Rartways, W. D. Hodgkinson, 
London. 

7873. Lusricators for Grease, A. Giuglardi and E- 
Scartezzini, London. 

7374. Carpine Enorves, J. Schmitz, London. 

7375. Kwtves of Mincinc Macuines, H. 8. Nye, 
London. 


llth April, 1895. 
73876 rig Escares and Scarroupina, J. Becker, 


on. 
7377. Stzam Traps, P. J. Wilson and W. E. Wright 
Shetteld. , — 
ee. Cases and Prorectors, J. R. Rixen, 


on. 

7379. Workinc and Pratinc Atuminium, J. Swin- 
burne, London. 

7380. Spivninac TextTite Mareriats, J. D. Whyte, 
Manchester. 

7381. Appuiance for Hip-sount Diszasz, J. Sides, 
Scarborough. 

7382. WaTER-CLosETs, W. Murchland, Glasgow. 

7383. Hor Puates and Carvine TaBies, G. Alexander, 
Birmingham. 

7884. Guass for Roor Lieuts and Winpouws, G. G. 
Kirk, Glasgow. 

7385. Tausszs, W. Furness, Halifax. 

7386. Hostery, F. and F. J. Hutt and W. Jennings 
Leicester. 

7387. CHain Wueers and Oranxs for Cycizs, R. F. 
Hall, Birmingham. 

7388. Wixpows, F. Fremont, Birmingham. 

7889. Wrineinc Macuinss, R. Varley and J. P. Wolf- 





7298. Treatment of IntTeRTRIGO, E. Bl 
London. 

7299. Soap Curtina Macutne, J. A. Jacobsen and A. 
M. Miles, London. 

7300. Hzatine Stove or Furnace with Arr Suprty, J. 
Lieb, London. 

7301. Dress Fastentnos, 8. I. Bleechmore, London. 

— — Nozzizs for Urinats, &., J. H. Savill, 

mdon. 


10th April, 1895. 


73038. Merat Jacket Lininas, A. Wrench and J. E. 
Anderson, London. 

7304. Rotary Cutrersfor Parina Boot Hrgxs, Peberdy 
and Earp, Leicester. 

7305. Grain Separator, J. Rose, Hull. 

7306. Currinc Hoes in Merat Partes, T. Wallace, 
Barrow-in-Furness. 

a “5 Cor-countine, &c., MzcHanism, E. A. Brown, 

ley. 

7308. Water Spray Propucine APPuiancr, D, L. Evans, 

Bristol. 


7309. Cuzxzsz Cutter, J. Rodway, Bristol. 
7310. Arc Lamp for PHoTocRaPHERs, H. J. Rogers, 


‘atford. 
= Groovine, &c., FIRE-LIGHTERS, EB. Pollard, Brad- 
7812, Fine Rancr Front Bars, R. Sibbring, Liver- 
7318. Locomotive Rat SANDING Apparatus, H. T. 


Dobbs, B: . 
7314, Stons Sawine Macuinery, G. Anderson, Dundee. 





enden, a 
thal — M ‘or SEPARATING FLups, J. Laidlaw, 
ow. 


= Ba Bracket for Lunatic Asytums, J. Milne, 
7392, Tarcets, A. Shepherd and J. R. Fielding, 
Douglas. 


ug! 
7898. CycLe Tings, A. Crawford and A. Eltringham, 
Newcastle-on-Tyne. 
7394. Crosine the Moutus of Borttizs, C. Moseley, 


Longport. 

7395. New Partour Game, W. H. Brigden, H. O. and 
J. O. Roberts, Gloucester. 

7896. ExpLosive Motor Enaines, R. Webster and W. 
A. Woodeson, London. 

7 sees for use in Darnine, E. Anthony, 


7398. Suirnt Fronts, E. B. Gold, Cardiff. 

7399. Doors for Cacss, T. Morton, Birmingham. 

7400. Maxine Lucoace Lapets, F. Waite and Waite 
and Saville, Limited, Bradford. 

7401. Grates and Stoves, M. T. Lander, London. 

7402. VentrLaTine Grates, M. T. Lander, London. 

7408. TRANSFERRING CLOTH, J. Smith, Manchester. 

7404. Vent Screw Pre, T. B. Boughton, Lowestoft 

7405. Gaverne Watcou Giasses, G. E. Oornioley and 
C. 8. Mairee, London. 

7406. Typz Writine Macuings, J. L. Cantelo, Liver- 


pool, 
7407. Formation of Grain Reets, J. S. Thompson, 
Wexford. 
7408. Broocu with Leap Pencit, W. Ott, Berlin. 
7409. Lawn Mowers, A, OC, Arter, Canterbury. 





7410. Construction of Birrer Sprina Oaszs, B. F. 
Cocker, Sheffield. 

7411. Pots for Firowers and Pxants, J. Fidell, 
Sheffield. 

7412, Discuarce Cisterns, 8. Snape and J. W. Gallo- 
way, Keighley. 

7418. Fire Hypz2ants, T. and W. Blakeborough, 
Brighouse. 

7414, Evast:c or Rtssze Cxiips or Roxas, B. Deakin, 


ndon. 

7415. PuxtsB.z Dex, A. G. Horne and J. Samuel, 
Glasgow. 

7416. soorsa, T. H. Kinvig, Castletown. 

7417. HawpLe Bars of bicycLex, T. Blackett, New- 
castle-on-Tyne. 

7418. PepestsL Beariscs for Tc, J. Trippett, 
chefiiel 1. 

7419. Raistinc and Lowgrixnc Buixps, L. Gunn, 


on. 

7420. I-owmsc Macuinesy, W. A. E. Henrici, 
London. 

7421. Dacx and other Caarrs cr Szats, 8. W. Silver, 


mdon. 
7422 Cua.ixe Tonos for Wavine the Harr, A. Hugo, 
Lor 


m. 

7423. Fastenina Carp Cioinine, W. P. Thompson.— 
(A. Merkeltach, Germany.) 

7424. Rewpexino GeLaTine IncoLuBis, W. P. Thomp- 
son.—(E. Beckmann, Germany.) 

7425. Fornacer, H. Simmonds and J. Delarey, 
Manchester. 

7426. Breap, R. T. Corlett, Liverpool. 

7427. Hanppitits, W. C. Haigh and H. P. Garfit, 
Manchester. 

7428. Ser-squanzs and Tee-quares, A. W. Gibb, 
Liverpool. 

7429. Birtiarp Tastes, H. Kelly, R. Stuart, and J. 
Lawlor, Manchester. 

7430. Toy, J. Baker, London. 

7481 ScaLe WeicHine Macuises, F, W. Beutall, 


7432. CicaR and CicareTte Boxes, R. A. Green, 
jon. 
7483. Hottow Gass Reriecrors, P. P. Adolph, 


mdon. 
7434. Hammertess Gun Lock, W. J. H. King, 
mdon. 

7435. Osturators for PaotoeRaPHic CaMERas, R. 
Decaux, London. 

7486. Sotipiryinc Casson Dioxipe, H. 8. Elworthy 
and P. D. Henderson, London. 

7437. Carbonic Acip Gas, H. 8. Elworthy and P. D. 
Henderson, London. 

7438. Steam and other Enoines, G. F. Lawrence, 
London. 

7439. Huss of Cycies and the like, 0. H. Penning, 
London. 

7440. Fing-pripvgs for Furnaces, J. 0, A. Marckmann, 
London. 

7441. Pocket Pin Cusnion, The Anglo-Swiss Con- 
densed Milk Company and A. Willison, London. 

7442, Manuracrurinc Soap Exrract, A. Luhn, 
London. 

7448. Sprinc Dravont AppLiance, Parkes and 
Gnosill, Ld., and J. Parkes, London. 

7444. FixaTIon of ATMOSPHERIC NITROGEN, T. Twynam, 
Egham. 

7445. AccumuULaToRS, D. E. Hipwell, London. 

7446. RecrneraTive Gas Lamps, OC. A. Allison.—(C. 
Assi and L. Genes, France.) 

7447. Rercxctcr for Mivers’ Sarety Lamp, W. 
Ackroyd and W. Best, London. 

7448. SHEEP SHEARING Macuines, M. Ford, London. 

7449. Fasteninc for Macuine Betts, M. Mittag, 
London. 

7450. Manuracture of Fire Licuters, H. Liibben, 
London. 

7451. Gear WHeEExs, A. Sharp, London. fj 

7452. Parer Maxine Macuingery, J. Hyde, jun., 
London. 

7458. Exastic Tine for Wuee.s, H. 8. Burton, 
London. 

7454. Tire Cover for Wuee.s, H. 8. Burton, 
London. 

7455. Sewmne Macuoves, L. E. Blackwell, London. 

7456. PortsBLe VessEL for Contarmsinc WATER, F. 
Hallerstede London. 

7457. Tortet Palit BipEt, E. Stebbing, London. 

7458. Execrrotysis of Mrtauuic Sats, C. Kellner, 
London. 

7459. Buitp1ne Bricss, G. 8. C. Bulsley, London. 

7460. Water Spraying Appuiances, F, J. Kendrick, 
London. 

7461. VaRIaBLe Sreep Gear for Cyczs, E. C. F. Otto, 
Lond 


on. 

7462. Lever Lirrine Jack, W. J. Vincent, London. 

7463. CoLLar Stups, R. Gatsche, London. 

7464. Hats, E. Keller, London. 

7465. ZrrHers, E. Lippmann and O. Keller, London. 

7466. Teapor or Uan, A. D. Mannington, London. 

7467. Boot Sewine Macucygs, W. A. Hingston and M. 
OC. Mullarky, Londcn. 

7468. Friction CiurcH Mercuanism, J. Walker, 
London. 

7469. Friction Ciut Hes, J. Walker, London. 

7470. DerecTinc TAMPERING with Esvevopss, C. H. 
M. Lyte, London. 

7471. Form or SHapz of Heartustons, L. Terrey, 
London. 

7472, Hypopermic Invection Syrinegs, T. O. Kent, 
London. 

7473. Bayonet, E. H. Dashwood, Wimbledon. 

7474. Macuines for Maxine Sacks, T. P. Cook, 
London, 

7475. Drivine Gear of Cycizs, A. J. Boult.—(X. F. 
Henriette, Belgium ) 

7476. Rattway Brakes, T. H. Heard and W. K. 
Birkinshaw, London. 

7477. Ropss, C. H. Michelson, London. 

7478. AuToMATIC WEIGHING Macuings, E. Chameroy, 


ndon. 
7479. Devices for FacititaTine BuiLp1Ne, F. Bennett, 
mdon. 

7480. Frre-stoves, G. T. West, London. 

7481. Gas Apparatus, J. W. Mackenzie.—(F. de Mare, 
France. 

7482. can and Lamp Brackst for Cycuzs, A.8. Bowley, 
London. 

7483. Knittinc Macatness, E. J. Franck, London 

7484, SappLE Bak for StrxRvuP LeaTHERs, J. G. Lorrain. 
—(E. Lalanne, France.) 

7485. Friction O.urcuss, J. Walker, London. 

7486. Boots and SHozs, C. H. Lambert, London. 

7487. Sas Fasteners, J. L. Wood, London. 

7488. MepicinaL Appuiance, I. J. Gouk, London. 

7489. Nats, 8. H. Crocker, London. 

7490. Hat Brusues, H. A. Wanklyn, London, 
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7491. AppLiance for Curtina Woop, C. Hass, 
ndon. 
7492 MANUFACTURE of HanDLEs for CaBinets, C. Smith, 
Birmipgham. 
7498. Winpow Frames, J. Hayhurst, Halifax. 
7494. Tackinc Macuings for Boots, W. H. Dorman, 
Stafford. 


7495. Reeucatine the Supriy of Liquip Hyprocar- 
Bons, G. Johnston, Glasgow. 

7496. Heatinc WaTER by Means of Sream, J. P5le, 
@ 


lasgow. ‘ 

7497. APPLIANCE for GumMING LaBELs, E. Price and 
W. Tyson, Bolton. ; 

7498. “Kaki” Dys, J. Duxbury.—(&. 4. Mitchell 


India.) 

7499. Loom Patrern Cuains, W. A. and D. Crabtrce, 
Kei . 

1000, Beemewee MecnanisM for Tramcars, T. J. 
Priestley, South: 


7501. PaRarin ‘P Firtmes, W. Reynclcs 


on. 
7502. Manuracture of Furr, W. Thompson and E. 
Smith, Manchester. 
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7503 Gorr Batt Suprty Macuins, G. 8, Ranken and 
J. R. Wintar, Edinburgh. 

7594. D.staipuTion of ALTERNATING CURRENTS, G. 
Ferraris and R. Ari, London. 

7505. Fixise Coes in Horse Sxozs, J. G. Wilson, 
Monmouth. 

7506. MetHops of Decoratina Titzs, T. H. Stubbs, 


7507. Pweumatic Trres for Cycits, J. 8. Martin, 
Dundee. 

7508. New Foop Parrarations, W. Fraser, Dundee. 

7509. Foam of Surps, J. Atkinson, Manchester. 

7510. Atm Suir, W. P. Thompson.—{&. Loehr, 
Germany.) 

7511. Starker for ZitrHers, W. P. Thompson.—(K. R 
Essig, Germany ) 

7512. INnALINe Toss for MspicinaL Porposzs, R. 





, M : 
7513. MerHop of Formirc Fianecss, F. Fuhrmann, 
London. 
7514. Tsacuine, F. Laufer and E. Wieselmoser, 


y: 

7515. Twist Lace Macurines, T. Butler and M. W. 
» Nottingham. 

7516. Preumatic Tires for Cycies, H. H. Pearce, Bir- 


min 

7517. Manuracrure of Gas, H. Simon, Manchester. 

7518. InreRNAL ComBustion Exoungs, F. W. Crossley 
and H. W. Bradley, Manchester. 

7519. Devices for Carryine Watcues, H. E. Isaacs, 
Birming! 

7520. Seur-actrnc Muss, W. Nichols, Manchester. 

7521. Reauiatine the Action of RarLway BRAKES, A. 
A., CG. N., and J. Ai gh, Manchest 

7522. Copyine Presses, A. Eltzbacher, London. 

7523. Fire Licut:xc Apparatus, E Fawcett, Bristol. 

7524. Cycuxs, T. Knowles, Manchester. 

aso —— JaCQuUARD Apparatus, W. Sissling, 


7523. Om Spray Burners, G. Johnston, Glasgow. 
7527. Tiw Metat Boxes, A. Graham and J. Kay, 
lasgow. 

7528. Currs, A. A. Paul, Dundee. 

7529. Scoot De-ks, 8. Briige, ttourbridge. 

7530. SocKETTED Pirss, E. A. Green, Sheffield. 

7531. Fasteners for Secuainc TooetHer Papers, A. 
G. Herbert and W. Pullen, Birmingham 

7532. Fans for Prope.iinc Air, A. W. Metcalfe, 


ast. 
7533. Paspayment Gas Meters, A. G. Sutherland, J. 
G. Stidder, and J. F. Everett, London. 
7534. Saors for Horses, J. M. Halsonand D Adams»n, 





mdon. 

7535. Courtine Linx for Raitway Wacons, G. Coates, 
Wicklow. 

7536. Fitters, A. Turnbull, Glasgow. 

7537. ComBINED Hanorna Bir, Daavcut INDUCER, 
and Cooxine UrensiL, J. Jones Liverpool. 

7538. Bicycies, J. Devies, Wednesbury 

7539. Taouszss’ Protectors, F. W. hichardson and 
W. H. Gomersall, London. 

7540 Incanpgscent Licutina, F. O Prince, London. 

7541. Curr Hotpers, 0. Clark and T. Callow, London. 

7542. AgtiriciaL Stong, G. T. Jenkins, London. 

7548. Apparatus for WATER -cLosgtTs, L. Mathieu, 
London. 

7544. Dress Guarps, A. Mann and E. Schiifer, Barmen, 
Germany. 

iF gaa Water, 8. H. and P. E. Hodgkin, 


ndon. 

7546. ScraPine Potatogs, J. Taylor and J. H. Foster, 
London. 

7547. CaRRiaGE VENTILATING APPARATUS, J. Anderson, 
London. 


7548. Sarety Swircu, Siemens Brothers and Oo.— 
(Messrs. Siemens and Halske, Germany.) 

7549. Manuractoure of New Dyg-sturrs, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7550. Wispow ArracuMENts, J. Mackintosh, Edin- 


BI, Doo 

7551, ns, H. D. Legrand, London, 

7552. BULKHEAD VenTiLaToRs, T. Utley, London. 

7553. Cycte Cas, OC. M. Linley and L. W. Broadwell, 
London. 

7554. Boat Reriector, A. E. Ray, London. 

7555. Crariryinc Tannic Extracts, A. and H. Sinan 
and E. Gonin, London. 

7556. Sxrrt Grip, B. A. Spaull, London. 

7557. HousEHOLD Furniture, J. W. Lyon, London. 

7558. SuaB3, Pranks, &c , P. Stolte, London. 

7559. Smoke ConsuMING APPaRaTvs, E. Larcher-Servais, 
London. 

7560. gaa of Caton of Zinc, 0. Hoepfner, 

on. 

7561. Securnrne Potters on SxHarrs, R. R. Gubbins, 
London. 

7562. Crores, J. B. y Gui:lf, London. 
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7553. Arsostine Seats of Traps, OC. H. Marshall, F. 
es N. Smythe, and J. 8S. Richards, Bir- 
mip > 

7564. FLusHIne Cisterns, J. W. 8. Pearce, Weston- 
super- Mare. 

7565. IsstauMENTs for Opentnc SeaLep RECEPTACLES, 
W. Anyon and J. Shaw, Manchester. 

7566. Sewerace Water Fitter, J. Dunn, Harrogate. 

7567. Paper Baos, R. Rolland, Glasgow. 

7568. ApsosTaBLE CoLLaR for LaTHe Cuccas, 8. H. 
Hamer, Halifax. 

7569. Dust Tip Carts, T. White and J. Buckingham, 
Southampton. 

7570. Cases for Coverixe the Drivine Gear of CycLEs, 
F. T. Jackson and J. Hatton, Leic 4 

757). Hinoes for Step Lappers, E. Dawson, E. Bent 
ley, and C. J. Cockshott, Keighley. 

7572. Gotr Cus Heaps, D. Stevens, Glasgow. 

7573. UNBREAK4BLE Gor OttB Heap, D. G. Robert- 
son, Edinburgh. 

7574 ATracHinc Pyevumatic Tires, J. Jenkinson, 

Bolton. 

7575. Manuracture of Autoys of Iron, J. Johnson.— 
(V. McConnell, United States ) 

7576. Arn SupPLy REGvuLaTING APPARATUS, G. Johnston, 


G Ww. 

7577. Mowrne Macuing, T. C. Sargeant and T. Phi; 
Northampton. . _ 

7578. Dram Pipgs, W. W. Neal, London. 

7579. Proveus, D. Lewis, Carmarthenshire. 

sar es Lost Cuttp’s Frienp, W. Emmett, Brier- 

e. 
7581. Pocket CLosine Device, C. Bauer, London. 
= A mas Simp.ex Automatic Toaster, B. C. Forder, 
.-) \ 
7583. Rakes for Ganpens, J. T. Rae, Aberdeen. 
a Distrisvution, J. H. Riderand J. Pilling, 
on. 

7585. SigNaLurne Apparatus, T. Ainsley and M. Wat- 
son, Newcastle-on-Tyne. 

7586. Or Lamps, J. T. and J. Paul, Glasgow. 

7587. Sewisc Macuines, 8. Hey. —(£. B. Seaver, 
United States > 

7588. Hats, G. F. Griffin, London. 

7589. Beatie of all Kixps of WELL-KNOWN F,5 2s, J. 

500, Boat Bovoet d on al G. A. P 

7 AT RUDDER ani 5 ‘etersson 
Solith Shields : 

7591. Frre-proor Tite Oxitinas, W. and H. Jones, 
Birmingham. 

7592. VULCANIsING INDIA-RUBBER, W. L. Livermore, 
Stockport 


7593. Pipe Borine Tackue, J. M. and T. W. Wallace, 
Bri ite. 


7594. WasHHOUsE 
Grafton, Manches' 

7595, Cycoxes, E. B. 8. Mercer, South Africa. 

7596. Sarety Courtine for RatLway VEHICLEs, C. 


nme Drarsina Boarp, E. K. 
r. 


Shanks, . 

7597. APPARATUS for Factna N uts, Babcockand Wilcox, 
Limited, and O. Harmer, 

7598. Wine ComPEnsator, T. J. 


Ww. 
rls, Dublin. 


7599, BLACKBOARD, RULER aud SEMIcIRCULAR PROTRAC- 
Tor, O. H. , Birmingham. 
7600. Primary Barrerizs, W. Rowbotham and H. and 
8. I. Levetus, Birmingham. 
= Toastine Fork, A. J. Aspinall and D. Joxes, 
verpool. 
= Puriryina River Warer, V. Brauushausen, 


iw. 
76038. Saepprinc Morion for Weavina Fasrics, G. 
Farrar, Blackburn. 
7604. Poncturg-PRoor Tire, W. G. Bai'ey, Dublin. 
7605. Paeventine Corrosion, F. G. Treharre, Llam- 
shen, near 
7606. Utinisation of Buast Furnace Gases, A. Wolski, 


ndon, 
7607. IwDIa-RUBBER Tings for Wuees, H. J. White, 


ndon, 

7608. Furnaces and Kits, P. Kirkup and J. Hodgson, 
Sheffield. 

7609. Mosic Casxs, & ,T. W. Hargreaves London. 

7610. CasH TruLs, B. Swallow, London. 


761L. Erna for Bicyoies, 8. E. Spencer, 
mdon. 
7612. Luxx Trees for Woegxs, A. J. Gasking and J. R. 


mdor. 
7613. INCANDESCENT Gas Burners, R. G. Bennett. 


ndon. 
7614. OLuster Settine for Gems, M. E. Oppenheimer, 


on. 
7615. Warp Srop-motions for Looms, A. G. Brookes.— 
W. F. Draper, United States ) 

7616. Macutnery for [ronina SHirt Siexnves, W. A. 
Henrici, London. 

7617. Draw-BiR Hooxs for Rattway Wacons, A. 

ames, London. 
7618. Opticat Toy, R. Pilkington, London. 
7619. Prano and Music Recepracie, W. T. Forrest, 
London. 

7620. Seoot Cas nets, E. H. No: thcutt and J. W. Legg, 
ndon. 

7621. Apparatus for ReraicERaTioy, M. Wanner, 


mdon. 
er ARTIFICIAL Stone Si4B3 and Bricks, R. Walker, 
8 


‘ord. 

7628. CONSECUTIVE ILLUMINATED ADVERTISEMENTS, J. 
R. Cornish, London. 

7624. Castors, T. M. Hewitson, Birmingha»v. 

7625. Exscrric Wire Insutatora,. D. M. Rothen- 
berger, C. A. Inglis. and E. D. Reilly, London. 

7626. ExveLopss, B. Waters, London. 

7627. Parventine Ap3Traction of Letrers from 
Boxes, C. T. and T. E. Gambrell and H. Headland, 


London. 
76:8. A Sock Tospacco Packxacs, W. Hoffbauer, 
London. 

7629. Breech Pxves for Oapsance, D. Vickers, 
London. 

7630. Macnuve for Maxine Paper Tvses, 0.8 Bird, 


London. 

7631. Leveturse Boor Sorts, E. C. Judd and H. E. 
Cilley, London. 

7632. Empossinc Paotocrapus, 0. J. Dorticus 


on. 
7633. DeronaTor SiGNALLInG APPARATUs, W. J. Bonser, 
London, 
7634, Tires for WHEELS of VexniciEs, G. van Wagenen, 
mdon. 
7635. Caszments, W. Youlten, Westminster. 
7636. Penct, SHARPENERS, J. Davidsohn, London. 
7637. Propuctne a Sitky Lustre upon Fasrics, L. 
Schreiner, London. 
7638. RirLe-sichT Arsuster, A. J. Wilson and J. H. 
Stewart. London. 
7639, —— Hypravtic Ram and Pump, G. Yellott, 
mdon. 
7640. Braggecu Actions for Rapip-ririnc Gurs, The 
Hotchkiss Ordnance Company, Ld.—(A. C. Koerner, 


nce. 

7641. Matoues, A. Morley, London. 

7642. Smarr Macuing, &c, P. Jeneen.—(0. Miller, 
Germany.) 

7648. ManuractuRE of Pipzs, C. G. P. de Laval, 
London. 

7644. Fasteners for Securine Laces, G. G. M. Hard- 
ingham.—(J. Strassburger, United States ) 

7645. InstRuMENT and Liquip for BLowinc BuBBuEs, 

. A. , London. 
7646. RarLway BLock-sIGNALLING, &c , MecHanismM, J. 
in, London. 

7647, TRIGONOMETRICAL CALCULATING INSTRUMENT, A. 
L. , London. 

7648. Apparatus for Raisinc SuNKEN VessELs, H. 
Schon, London. 

7649. Exectric Arc Lamps, E. H. Crosby and O, M. 

haw, on, 

7650. GaRMENT Fastentnos, J. T. Moore and F. W. 
Barker, London. 

7651. Manuracture of Wire Heaps for Looms, M 
A. Ficker, London. 

7652. Loom Suarrs, C. T. Hunger, London. 

7653. Toot Hanpugs, E. J. Parsons, on. 

7654 Driving the WuExzs of a Bicycuz, J. W. Ty; 
and The Tygard-Pollman Company, Ld., London. 

7655. Metauuic Roorre, L. 8. Flatau, London. 

7656. Optica, Lanterns, 8. W. Allen, London. 

7657. SeconDaRY Batreriss, W. M. McDougall, H. B. 
Adams, and G. P. Smith, London. 

7658. Firzsar, J. L. Waldapfel, London 

7659. Fire-arms and Ammunition, ©. F. Wood, 
London. 

7660. Corn-rrerp Apparatus, H H. Lake.—(Z Haas 
Germany.) 

7661. Pweumatic Tires, W. A. and M. F. Warren, 


London. 

7662. Arm Vatves, J. Poulson and O. 8. Onderdonk, 
London. 

7668. Presstre Gavogs, P. H. Rosenkrarz, E. A 
Dreyer, and A. Droop, London. 

7664, MANUFACTURE of ARTIFICIAL FvuEL, L. G. Harris 
London. 

7665. Manuracture of Corovernc Matrers, H. E 
Newton. —(The Farbenfabriken vormals Friedrich 
Bayer and Co, Germany ) 

7666. Rotary Steam Enaines, C. A. and O. W. Hult, 
London. 

7667. Maxina Enve.orss, 8. Pitt.—(P. B. Sweeny, 
United States ) 

7668. Systems of Ecrcrric Dstrisution, J. Devon- 
shire —(E. W. Rice, United States.) 

7669. Manwvracture of [non and Srext, H. C. 8. Dyer, 
London. 

7670. -Protectinc Cap for UmBRELLAS, A. Buob, 
London. 

7671. EmBRompERInG Macuines, A. and J. B. Bastie, 
London. 

7672, Pwgumatic Hanp Toots, J. Boyer, London. 

7678. INCANDESCENT Lamps, L. Friedlander and T. 
Miiller, London. 

7674. Pepaw ATTACHMENTS for Pianos, R. Schu'ze, 

on. 


Lond 
7675. Toot Hoxper, J. Riiegg and J. A. Gubelmann, 
London. 


7676. LEvER Cuamp, J. Riiegg, London. 

7677. MoutHrieces for Musicat InstRuMENT, J. Riiegg, 
London. 

7678, Carpinc Cron, N. Reiser and C. Hansen, 
London. 


= Locxs, W. Wolfgramm and P. Wolfgramm, 

mdon. 

7680. APPARATUS for WasHine Fasrice, H. Schiedges, 
London. 
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7681. Lacrxc Footsatts and Gtoves, J. Cottrell, 
Bristol. 


7682. SupstirvuTe for Pyeumatic Tires, 8. Ooyle, 
London. 

7683. Pwgumatic Truss for Rupture Bett, R. Pritt, 
Lancaster. 

7684. Mowgy Titt, E. J. J. Comer and A. T. Copeland, 
London. 





7685. BLEacHiIne TextTiLz Fisres, J. H. Leos-Milne, 
Manchester. 





7686. Courtine P ates in Iacn or Sreet, J. Perks, 
Stow bridge. 

7687. P«NciL SHARPENER, G, W. Davis, W. Moughton, 
and W. G. Heard, Birmingham. 

7688. Construci10«% of CammNuys, G. Barker, Sutton 
Goldfield. 

7689. Daain Junction and Sockurts, C. Breach, East- 


ourne. 

7690. SypHons for WaTER-cLosET CisTeRNs, D. Rich- 
mond, Glasgow. 

7691. Moutpine Scriws, J. Vicars, T. Vicars, and J. 
Vicars, jun., Liverpool. 

7692. Pocket AutoMaTic Boox-markeR, J. Goidon- 
Smith, Edinburgh. 

7698, Spinnina TextiL* Fasaics, W. K. and J. W. 
Morrison, Marchester. 

7694 Prorscrep Tine against Puncrures, W. E. 
Jons, Lincolnshire. 

7695. Pagservation of Mik, T. R. Mason and G. V. 
Alsing Leamington Spa. 

7696. Corp Fasteners for Rotter Buinps, O. R. 
Fischer, Germany. 

7697. Srake for Scprortinc Wire Netrine, E. R. 
Baller, Southport 

WarTerProor Parer and Parer Boarp, W. 
Teggin, Manchester. 

7699. SLOP Paixs, K. Petter, London. 

7700. WaTerprocr Paper Baas, W. Teggin, Man- 
chester. 

7701. Borroms for Curse Tus%, J. B. Petter, London. 

7702. Drivine Reins, A. G. Brookes.—(E. C. Hoeking, 
Cape Colony.) 

7703. Exectric Bsitt Switcn, G. F. L. Alexander, 
London. 

7704. Pacsectites, G.C Baker, London. 

7705. Hop srs for Eurcrric GLow Lamps, W. McKenzie 
and J. A. Fleming, London. 

706. TREATMENT of Cop-LiveR O1t, C. Morfit, London. 

7707. Construction of SteRN Parts of Suips, E. F. 
Wailes, London. 

7708. Purses Securgp with Exastic Banps, J. C. 
Vickery, London. 

7709. IsprPENDENT Gas Burner Reoviators, V. 
Feeny.—(The Fuultless Gas Saver Company, United 
States) 

7710. P&ksERVING PERISHABLE ARTICLE, O. F. Buckley, 

ndon. 

7711. ee Metats for Foroinc, G. D. Burton, 


mdon. 
712. Ecectaic MeraL- HeaTinG Apparatus, G. D. 
Burton, London. 
7713. Evectric MeraL- HEATING ApPaRATUa, G. D. 
Burton, London. 
7714. IncaNDEScENT Mantes, W. Crcoxes, London. 
7715. Cottisa Nait Buianks, W. H. Beck.—(@. A. 
Coombs, Sweden ) 
7716, Fire-arms, H. Wegener, Sweden 
7717. Se.¥-acTIna Frirg-aLaRM, P, Nixon and W. 
Stubbs, Hastings. 
7718. TREATMENT of Inon and Steet, H. K. Tompkins, 
London. 
7719. Hanp- MEASURE Apparatus, W. Ocen, Ham- 
burg. 
7720. Measure Apparatus, W. Oden, Hamburg. __ 
7721. Securine Winpows, T. Dunsire and Lawrie, 
Methil. 
7722. Gas Burner, L. Denayrouze, London. 
7723. Mustarb Pot, H. Bartz and — James, London. 
7724, Packrne Ecos, J. W. 8. Neal, London. 
7725. Tapugs, A. J. Boult —(Baroness Stephanie von 
Cerrini Di Monte Varchi, Germany ) 
7726. Cxuatns, J. Largillierre, London. 
7727. Prayinc-carnD Hoxiper, &c., M. D. Heugh, 


ndon. 

7728. SanpwicH Boxes and Baskets, M. D. Heugb, 
ndon. 

7729. ATTACHING Buttons to CLo1nine, M. D. Hevgh, 


mdon. 

7730. Butrons, H. Bremer, London. 

7731. Securrne Hats to Wearer'’s Heaps, E. E. 
Olding, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


531,182. ComsustisLe Vapour Exotng, 2. B. Hain, 
Grand Rapids, Mich.— Filed June 1st, 1894. 
Claim.—(1) In a combustible vapour engine, the 
combination with the cylinder having an exhaust 
port intermediate its ends, the stack ponies 
said cylinder, and a water jacket surrounding sai 
cylinder, of the exhaust passage extending through 
said water jacket and opening into said stack, and 
the air jacket surrounding said water jacket and stack 
and open to the atmosphere at its ends, substantially 
as described. (2) In a combustible vapour engine, the 
combination with the cylinder having an exhaust port 








intermediate its ends, the stack surmounting said 
cylinder, and the water jacket surrounding said 
cylinder, of the exhaust passage extending through 
said water jacket and opening into said stack, an air 
jacket surrounding said water jacket and stack, and 
formed with openings at one end, and a ring secured 
to the tops stack and air jacket and formed 
with a flange having openings communicating with 
the space in the air jacket, substantially as described. 


531,547. Grispixc Device ror Rotary CurTrers, J. 
Miller, Newton, N.J.—Filed March 12th, 1894. 

Claim —(1) In a rotary tool grinding device, the 
combination, with a slotted tool arbor, a ratchet-wheel 
fixed thereon, and a spring pawl in engagement with 
the ratchet-wheel, of a sleeve mounted on the tool 
arbor and provided with a feather e g the slot in 
the arbor, and a nut threaded on to the end of the 
sleeve, substantially as described. (2) In a rotary 
tool grinding device, the combination, with a grinding 
wheel, an arbor on which the wheel is fixed, means 
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for revolving the arbor, a frame in which the arbor is 
journalled, an arm attached to the frame ot eet 
with a slot, a ratchet-case having a stud adjustably 
secured in the slot, a ratchet-wheel located in the 
ratchet-case, a pawl, a spring normally holding the 
pawl into engagement with the ratchet, means for 
withdrawing, and a sleeve arbor fixed to the ratchet- 
wheel, of a ve movable on the tool arbor and pro- 
vided with a feather e the slot in the tool 
arbor, and a nut screwed on to the sleeve, substan- 


ually as described. 








531,587, Vatve vor Percussion Rock Daizis, 4, 
W. and Z. W. Daw, London, England —Filed Apyit 
18th, 1894. 

Claim.—The combination with the main valve cf 
reciprocating engines, of an auxiliary valve having 
pass leading from tbe opposite ends of the 
Pylinder in which such auxiliary valve works, respec. 
tively, to near the opposite ends of the main cylinder 
in which the main agen works, and which ges 
are controlled by the movement of the piston, th e 
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movement of such auxiliary valve controlling oth«r 
posness > ing respectively to the opposite ends ot 
e cylinder in which the main valve works, 80 as to 
place such ends alternately in connection with an 
exhaust passage through the ports of the main 
cylinder and through the main valve to the main 
exhaust, while the ~~ to the opposite ends of 
the main valve is controlled directly by the move. 
ment of the main piston through passages leading 
from the two ends of the main valve cylinder to the 
main piston cylinder, substantially as aescribed. 


531,594, Breecn-Loapinc Orpnancr. 4. Noble and 
B. Lloyd, Newcastle.on-Tyne, England.— Filed 
February 5th, 1894. 

Clam —(1) The combination of parts consisting of 
the screw breech block mounted on the pivot ¢ on 
which it can both turn and slide, and the carrier arm 
d supporting the pivot and jointed to the breech of the 
gun. (2) The combination of the breech, its pivot, the 
carrier arm to which the pivot is secured, the sliding 
piece k, means for moving the sliding piece & along 
the carrier arm, and connections between the sliding 

ieces and the breech block to move it along its pivots. 

B) The combination of the gun, the breech block, its 

pivot, the carrier arm to which the pivot is secured, 

the sliding piece k, connections between the sliding 
piece k and the breech block to operate it, and the 
sprivg bolt which locks the sliding _ fast with the 
carrier arm when said arm retires from the breech of 
the gun. (4) The combination of the gun, the breech 
block, its pivot, the carrier arm to which the pivot is 
secured, the sliding piece k connected with the breech 
block to operate it, and a guide on the gun for the 
sliding piece k which prevents the carrier arm from 
leaving the breech of the gun until the unlocking 
movement of the slide is complete. (5) The combina. 
tion of the gun, the breech block, a hollow bolt con- 
taired in a cavity in the breech block, a lccking device 





q upon the rear end of the bolt to lock it in the cavity 
and release it so that it may be withdrawn, the firing 
pin within the hollow bolt, aspring pressing the firing 
pin forward to bring it into contact with the primer, 
an insulated conducting core s in the firing pin and a 
contact s* connecting in circuit with a firing key the 
conducting core and the primer in contact with the 
same. (6) Firing apparatus consisting of a hollow 
bolt to be inserted into a cavity in the breech closing 
appliance with means for preventing the bolt turning 
in the cavity ; a socket piece screwed on the rear end 
of the bolt and having interrupted threads on its 
exterior serving to lock the bolt in the cavity provided 
to receive it ; a cap screwing on to the fore end of the 
bolt to hold the primer in its place ; a firing pin con- 
sisting of an insulated rod incased in a tube 
handle at its rear end ; such ae pin being contained 
within the hollow bolt in which it is free to slide but 
restrained from turning. a coiled spring within the 
hollow bolt and areund the firipg pin which it presses 
forward ; interlocking recesses and projections on the 
socket piece and the firing pin ; circuit arrangements 
for electric firing; and releasing arrangements for 
percussion firing. (7) The safety appliance consisting 
of a locking sliae lying in a recessin the pivot piece 
and engaging with a controlling groove in the breech 
block ; such locking slide abutting on the firing pin 
and only permitting it to advance when the breech 
bleck has been turned sufficiently to lock it securely 
in the gun. (8) The combination of the gun, the 
breech biock, a carrier arm, a pivot on the carrier arm 
about which the breech block is free to turn, a sliding 
piece mounted in the carrier arm and connected with 
the breech block, means for moving the sliding piece 
in the carrier arm transversely across the breech end 
of the gun, connections between the breech block, 
and the sliding piece to move the breech block back- 
wardly from the gun, and mechanism for operating 
the carrier arm. 


531,623, ARMATURE FOR DyNAMO-ELECTRIC MACHINES 
or Motors, W. Decker, Owego, N.Y.—Filed Novem: 
17th, 1892. 

Claim.—In an armature, the combination with a 
core, of two series of coils each having a rectangular 
form, but having sides of different lengths, the 
shorter of said series of coils being arranged upon 
the core with their longer sides adjacent to one 
another, at distances less than the width of any side 


(531623) 





of any coil, and the longer of said series of coils being 
arranged with their longer sides also adjacent to one 
another at distances leas than the width of any side of 
any coil, and between the said longer sides of the 
short coils, substantially as set forth. 








Turoat IRRITATION AND CovcH. — Soreness and 
dryness, tickling and irritation, inducing h and 
aff the voice. For these symptoms use 8 
Glycerine Jujubes. In contact with the glands at the 
moment they are excited by the act of sucking, the 
@ ae in these aphe ~ tds tine 

ve healing. only xes ; 
Is. 1}d., la “James Epps AND 6o., Homeecs 
pathic Chemists, London." 
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THE TIN - PLATE INDUSTRY IN THE UNITED 
STATES. 
(Continued from page 348) 

: h for the records of development up to the 
middle ¢ of 1894. In regard to the present condition and 
future prospects of the industry, @ man who is an 
authority in the matter writes me as follows :— 

s were modelled after the Welsh concerns so 
f Be: te a ee machinery is concerned, and some of the 
early departnres did not prove a success, I do not believe that 
there is very much in the direction of marked modifications in 
devices, but that the larger amount of work done lies really in the 
vreater efficiency of labour, and the absence of trade union restric- 
tions as to quantity rodaced, &c, A close study of detail of 
appliances with the ai vantages due to newly designed — might 
reveal an aggregate improvement of some consequence, but I do not 
believe, from what I know, that there have been any such revolu- 
tionary or sweeping changes as our English friends might have 
been looking for. As a matter of fact, from an economic stand- 
point, the most important circumstance in connection with the 
industry is that the steel for rolling costs very little more in this 
country than it does in Wales, and that therefore the duty more 
than compensates for the labour cost per unit of product ; the 
greater willingness of labour to turn out product aids in this, 

While it is no doubt true, as this writer says, that the 
main machinery is modelled after the Welsh plants, it 
seems probable that inventive ingenuity and the fact of 
designing a new class of machinery for this country have 
resulted in the introduction of important improvements, 
and of other improvements which, though small in them- 
selves, are of importance as affecting the efficiency of 
the machine. In fact, it is said that some of the older 
styles of equipment are already practically obsolete. A 
more radical difference between American and Welsh 
works is undoubtedly the greater use of economical 
labour-saving machines and devices in the former, by 
which the number of men and the amount of the pay roll 
are very materially reduced. This matter will be referred 
to more fully in discussing the American works. 

While the general financial and commercial depression 
of 1894 was severely felt by the tin-plate trade, as by all 
other trades, it is generally considered that the outlook is 
improving, more particularly for the works of larger 
capacity of output. 

With the price of steel billets ruling as low as 15 dols. 
—£3—per ton, and even less, sales having been made at 
14:90 dols. in March, it is admitted that those concerns 
which roll their own black plate and have modern 
equipped plants, can realise a fair profit on tinned-plate 
manufacture, even if paying the new compromise scale 
of wages noted further on ; but it is said that an advance 
in price is not improbable, and that an advance of 1 dol. 
—4s, 2d.—per ton will suffice to wipe out the profit. One 
manufacturer operating under the above conditions, 
stated in February that at the then existing prices his 
profit was only 8 cents—4d.—per box, a margin so 
small that it would disappear with a slight advance in 
the price of billets, or a slight decline in the selling price 
of tin-plate. This fact, coupled with the competition due 
toa production which bids fair practically to equal the 
demands, seems to point to a possible further lowering of 
wages. 

As already noted the new and reduced duty of 1894 
had a particularly strong and injurious effect on the firms 
known as “ dippers,” 7.e., firms which merely dipped im- 
ported black plates. The new duty on these plates 
is 1:1 cents—0°55d.—per pound, with } cent—j\rd.— 
added on such plates when pickled and cold rolled, 
which are essential requisites for black plates for 
tinning. This makes the full duty on the black 
plates for “dippers” 1°224 cents—0°61jd. per pound, 
or actually 0°02} cents—0-°O0lid.—higher than the 
duty on imported tin-plate, which is 1°20 cents— 
0°6d.—per pound. These firms found, therefore, that 
they must either produce their own black plates or 
buy them in the open market. In regard to the first 
alternative, as most of these firms are in the Eastern 
States they could not get the steel bars as cheaply as their 
Western competitors, and being near the seaboard are ata 
disadvantage by foreigncompetition, although, on the other 
hand, they have the advantage of having cheaper labour 
and being nearer to important markets for their product. 
As to the purchase of black plates in the open market the 
Eastern dippers are not favourably located, as that par- 
reg branch of the industry has developed more in the 

est. 

These difficulties, however, could not, of course, ad- 
versely affect the larger and more important works which 
make their own black plates. In fact, it rather aided 
them than otherwise for a time by reducing the number 
of their home competitors, a temporary advantage which 
was soon lost by the starting up of new plants for making 
black plates and tinning these plates. Many large steel 
works established tinning plants for treating their 
own output of black plates, while others, not wishing to 
go into the business of dipping and treating the plates 
and selling this product, have been encouraging and 
offering inducements for the establishment of tinning or 
dipping works in their vicinity, offering steel at a certain 
low price for a term of years, so that the manufacture of 
black plates and tinned plates may go on harmoniously, 
but conducted as separate enterprises. 

There was some apprehension that the passage of the 
new Tariff Act of 1894, by which the duty on black plates 
became actually higher than that on finished tin-plates, 
as above mentioned, would lead to a shortage in the 
supply of black plates. This, however, did not prove to 
be the case, as the Welsh manufacturers finding their tin- 
plate not so much in demand in the United States as 
formerly, began offering their black plate to the American 
manufacturers, and even reduced their rates at certain 
points in order to enter into competition with local manu- 
facturers of black plate. Nevertheless the output of 

omestic black plate expanded so considerably as to be 
able almost if not entirely to supply the home tinning or 
dipping mills, thus encouraging the latter in their turn to 
increase their dipping capacity. 

A review of the industry in the Metal Worker of 








January, 1895, stated that numerous additions were made 
to the list of tin-plate mills during 1894, many of the new 
mills being of large capacity and equipped with the most 
modern machinery and labour-saving appliances, and in 
fact the United States has probably some of the most com- 
pletely-equipped tin-plateworksinthe world. Afewofthe 
smaller dipping concerns went out of existence in conse- 
quence of the adverse legislation, but none of the larger 
concerns or those manufacturing their own black plate. 
Several works enlarged their plants and capacity by the 
erection of new buildings pat the installation of addi- 
tional and improved plant, while a few of the dipping 
works added black plate rolling mills to their plants. 

The number of tin-plate plants that manufacture their own black 
plates has grown materially. Nearly all the latest additions to 
the list of American makers combine the two lines, while a large 
number of rolling mills have added, or are adding, tin mills for 
the production of plates for tinning purposes. The quality of the 
American black plates is admittedly excellent, and these are 
uniformly preferred by the dipping firms to the foreign material. 
Latterly the alteration in the duty on tinned and black plates has 
made the use of the domestic plates almost prohibitive to those 
manufacturing firms which do not roll their own material, and 
they have been forced, for economy’s sake, either to revert to the 
use of imported plates or to shut down altogether. This difficulty 
soon may, and probably will, be surmounted when the wage ques- 
tion is settled,* and the manufacturers are able to reduce the price 
of American plates through reductions in the price of labour and 
the adoption cf more ical pr , although black plates 
are already down to the lowest price known. A number of iron 
and steel mills have erected tin mills during the year, and the 
production of black plates for tinning is likely to be immensely 
augmented this year—1895. So far, the supply has been hardly 
adequate to the demand, and in the busiest quarter of last year— 
that ending September 30th—the complaint was often heard from 
the tin-plate makers of inability to obtain a sufficient supply of 
black plates to keep their works running as actively as their 
volume of orders necessitated. This drawback wil! probably not 
be felt again. 

The American works are producing both tin and terne plates in 
all sizes and grades, of a quality equal, and, in some instances, 
very superior to those imported from abroad, The home con- 
sumers are becoming largely convinced of the merits of the native 
plates, and—particularly in the west—are —— to be discarding 
the use of the foreign article entirely. The American roofing 
plates have for some time past firmly established their reputation. 
Many brands of these plates are now almost as well known through- 
out the United States as the old Welsh standard brands, The 
bright plates are now coming more and more to the fore, and are 
by degrees displacing the Welsh material in certain sections, 

The inquiries and demands for the machinery used in 
the trade also point to a further growth and development 
of the industry. 

The next question to be considered is that of the 
capacity of the output and the amount of consumption. 
The question of the capacity of the American tin-plate 
works, and their production or over-production, is being 
much discussed at the present time, and a consideration 
of the arguments and statistics leads to the conclusion 
that the present capacity is approximating closely to the 
present demand for domestic consumption, from which it 
may reasonably be inferred that the manufacturers will 
eventually be seeking to extend their markets. Taking 
an unfavourable view of the case, one writer, who is 
largely interested in the American tin-plate trade, gives 
his impression that by the end of the current year 
domestic manufacturers will have to face a strong home 
competition due to an over-production of about 30 per 
cent. This opinion is based upon the following rough 
calculations as to consumption and capacity of output :— 

(1) The total annual consumption of tin-plate in the 
United States is 6,000,000 boxes. 

(2) The Standard Oil Company, which is the largest 
individual consumer, uses 900,000 to 1,000,000 boxes 
annually, upon which it is allowed a rebate of 99 percent. 
of the duty, and this company may thus be assumed to be 
out of the reach of the competition of American manufac- 
turers at home prices. 

(3) The Pacific coast trade amounts to between 500,000 
and 1,000,000 boxes annually, and this is also out of reach 
of the competition of American manufacturers, as the 
English manufacturers can ship so much cheaper by 
water. 

(4) The manufacturers of dressed beef who export their 
product are entitled to a 99 per cent. rebate on the duty 
on imported tin-plate used for their shipments for foreign 
markets—in the same way as the Standard Oil Company. 
These firms are said to prefer buying foreign tin-plate, 
owing to the fact that if they used in their canning 
factories American tin-plate for material for home markets, 
and imported tin-plate for material for export for foreign 
markets, there would be required a complicated system of 
records, sworn statements, certificates, &c., to satisfy the 
Government officers that the imported tin-plate was not 
being used for material for home markets. 

(5) From the above figures, this writer estimates that 
there are at least 2,000,000 boxes of tin-plate consumed 
in this country annually, which, he argues, will always 
belong to the Welsh makers until the labour conditions, 
&c., in this country approximate to those existing in 
Wales. 

(6) Therefore, he estimates, there is only an annual 
demand, in good years, of 4,000,000 boxes to be competed 
for and supplied by American manufacturers; and as, 
according to the estimates of himself and others, the 
mills now in operation and in course of construction have 
an aggregate annual capacity of 5,000,000 to 6,000,000 
boxes, the American manufacturers will have to face a 
home competition due to this over-production of 30 per 
cent. This would certainly not be encouraging, even if 
the building of tin-plate plants should not go beyond 
those already under contract; but, as a matter of fact, 
new works are continually being projected. 

Taking the figures just given above, the Metal Worker 
has discussed the question at length, and the main parts 
of its arguments may be abstracted as follows :— 

It is difficult to estimate with any degree of accuracy the aggre- 
gate capacity of the tin-plate works now in operation or in course 
of erection in this country, but as far as we have been able to 
judge from a necessarily rough calculation, based upon reports of 
the proposed capacity of the new works — and these reports 








seldom err in the direction of under-estimation—their capacity, 
together with that of the existing works, will most probably not 
exceed the lower figure quoted—5,000,000 boxes per annum 
that only if the entire capacity was in constant employment. 
Taking the other estimates as approximately.correct, would 
leave a possible surplus production of American plates amounting, 
in a good year, to about 1,000,000 boxes, Butitis not unlikely 
that the figures given for the consumption that must for some time 
remain out of reach of the home manufacturers are rather above 
the mark. So far as they relate to the proportion of imported 
plates used in the oil and king—or canning—industries, and 
re-exported—with the benefit of rebate of duty—in the form of 
cans, the estimate appears to be too high. Inquiry among leading 
tin-plate importing houses, and consultation with one of the best 
informed individuals in regard to the oil and —_— lead 
us to the conclusion that, at the outside, not more than 1,500,000 
boxes of tin-plates are re-exported yearly, including the greater 
part of the tin used on the Pacific coast. This latter amount, 
which has been figured at between 500,000 and 1,000,000 boxes, can- 
not much exceed the lower figure. The imports at San Francisco 
last year—1894—according to the custom-house returns of that 
port, were only 213,000 boxes. 
Moreover, the estimate of 6,000,000 boxes total consumption of 
tin-plates in the United States in a good year, appears to be a 
decidedly low one. The record of tin-plate imports for the past ten 
years show that inthe years 1889, 1890, and 1891 the number of boxes 
of tin-plate brought into this country, calculated on a 14 by 20 full 
weight basis were 6,733,840 boxes, 6,352,160 boxes, and 6,502,900 
boxes respectively. Last year—1894, which was an exceptionally 
bad one for the tin-plate trade—the imports reached 4,537,580 
boxes, to which must be added about 1,200,000 boxes manufactured 
at home, making about 5,700,000 boxes for consumption during a 
period of unusual trade depression. As very small stocks were 
held at the close of the year, we should place a good year’s con- 
sumption at nearer 7,000,000 than 6,000,000 boxes. Calculating 
on this basis, the over-production claimed in the estimates under 
discussion would be eliminated, and a sufficiency of trade would be 
left for all the American manufacturers, provided—and here comes 
the difficulty—they are at the time producing the material called 
for by American consumers in proper quantities and proportions. 
While we do not believe that the American tin-plate works will be 
turning out a surplus of high-grade bright charcoal plates, or even 
of ordinary coke tins by the close of this year—1895—there does 
seem to be some danger of their overdoing the roofing plate business. 
According to the latest published returns, the terne plate output of 
the United States comprised nearly 45 per cent of the whole, a 
proportion which, if continuously maintained, would shortly 
entail a large surplus production of this class of plate. But the 
good sense and sound judgment of the American manufacturers 
may be relied upon to avoid any such unwise proceeding. 
In February last, Mr. John Jarrett, secretary of the 
Tinned-Plate Manufacturers’ Association of the United 
States, sent out a circular letter to the manufacturers, 
and also to those who were contemplating going into the 
business, and from the information thus obtained he pre- 
pared a list showing the number of tin mills, or black- 
plate mills as they are generally called in the United 
States, and their capacities. This list, as furnished to 
me with subsequent corrections, shows 35 manufacturers 
with 177 mills completed or in course ofconstruction, and 
58 mills contemplated. On this basis the following 
estimate is made :— 
Boxes per 
annum, 

Capacity of mills completed and in course of 

construction, at 30,000 boxes per mill pe 

annum . es ene 


PER ee Te 5,310,000 
Capacity of prospective mills... 


1,740,000 
7,050,000 





Totalcapacity ... ... ...  ... 


Total consumption of tin-plates in we Unite 
States, perannum, about ... ... ... ... 

Daduct supply for Pacific Coast, dressed 
meats and fish, and for Standard Oil 
Company, imported plates for export on 
which drawback of duty is allowed, about 


6,000,090 


1,500,000 


Net market for consumption of domestic plates 4,500,000 

Mr. Jarrett says in a communication to me :— 

The tin-plate clause of the McKinley Bill went into effect on 
July 1st, 1891. Ina period of less than four years the American 
tin-plate industry has so developed as to more than meet the 
requirements of the home market. Such growth is unparalleled. 
No other industry, even with the stimulus of the highest protective 
duties, has ever made such progress in the same period of time. 
The industry has now reached a point that calls for the closest in- 
vestigation on the part of those who meditate going into the 
business of tin-plate manufacture, and closer relationship and 
affiliation between those already in the business, 

It may be interesting to all concerned to know that the tin- . 
plate works of England and Wales have an aggregate of 519 mills. 
Of this number 232 were idle during the year 1894. The outlook 
for the tin-plate industry is not the most promising. 

In discussing the above-mentioned report by Mr. 
Jarrett, the Bulletin of the Iron and Steel Association 
takes the view that the domestic consumption is under- 
estimated, being more nearly 6,770,000 per annum for 
a period of eight years, while at the same time the fact 
should be taken into account that many of the prospec- 
tive works may not be built. It, therefore, considers that 
it is yet too soon to assume that the capacity is approach- 
ing the consumption, but concedes that if America is 
always to obtain from abroad the plate that is to be 
exported, because under the drawback provision of the 
tariff this plate can be imported practically free, then 
the capacity of production is already near the actual 
home consumption. But, it adds, why assume that tin- 
plates for export purposes will continue to be made 
abroad. 

In February, 1895, the Iron Age published a statement 
estimating that 196 hot mills would be in operation by 
October, and stating that at the low estimate of two tons 
to the turn, or six tons per mill per day, the output 
would be 1176 gross tons of black plate per day, or 317,520 
tons per year of 270 working days. Asa box of I C plates, 
l4in. by 20in., weighs 112 1b., this means an output of 
6,350,400 boxes per annum. The total annual consump- 
tion of the United States has been estimated at 6,000,000 ° 
boxes, and deducting 1,700,000 boxes for export, for 
which there is a drawback of the duty, there is a net 
annual consumption of 4,650,400 boxes, so that even with 
a greater consumption and smaller production than 
above estimated, the production seems liable to exceed 
the demand. This means that only the best equipped 
and most economically operated works will be able to 
meet the consequent severe competition. From this it is 
figured out that the smaller concerns, which buy their 








* Settled in January according to terms recorded further on. 





black plates in the open market and depend altogether 
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upon their profits from tinning them, will have a hard 
struggle for existence, and may be crowded out of exist- 
ence altogether— as some have been crowded by adverse 
legislation as already noted—unless they make a speciality 
of certain high grades of plates, or are particularly 
favoured by good location or equipment. On the other 
hand, it is estimated that the supply will not so greatly | 
exceed the demand; and that only in the roofing-plate 
line, which is already being overdone, will there be such 
cut-throat competition. 

I have purposely cited these various estimates and 
discussions in order to show that the general evidence is 
to the effect that the supply is certainly within sight of 
raaching the existing home demand. The estimates, 
however, include the prospective mills, and I, therefore, 
close this present paper with a statement as to the actual 
operating capacity. The number of hot mills completed 
in actual operation at the end of March was 103, each 
having a capacity of 30,000 boxes per year—or say, 
8,240,000 boxes in all—on a production of two tons for 
each shift, working forty-five weeks in the year. Two 
tons is a low estimate of the output for each shift, as at 
some works the gangs are actually turning out an average 
of over 2} tons and at some works the average is actually 
over 24 tons. per shift. 

These 108 mills in operation find employment in all 
departments for from 7000 to 8000 men. The total 
number that will have employment in the operation of the 
177 mills and in all other departments—from the billet in 
some mills and the bar in others to the finished product— 
will be from 11,000 to 12,000 men. 


(To be continued.) 








COAL WASHING PLANT, POWELL DUFFRYN | 
COMPANY’S ELLIOT PITS. 


THE great attention which is now being made to coal | 
washing, both on the Continent and in this country, lends 
interest to the following description of the coal washing plant 
atthe Powell Duffryn Steam Coal Company’s Elliot Pit, Abera- 
man, near Aberdare, South Wales, and erected in the years | 
1891-92 by the makers, the Humboldt Engineering Works | 
Company, the choice of site being restricted, and presenting | 
some difficulties not usually present. This ‘ washery”’ is | 
intended to wash provisionally 350 tons, and later 500 tons of 
nuts and small coal, including dust, per day of nine hours, 
and to reduce the whole quantity, or only part of it, to the 
necessary size for making first-class coke. The above-men- 
tioned quantity of coal consists of the screenings from 
ordinary, bar screens with 1jin. spaces, on which the pit coal | 
is screened, in previously erected screening plant as found at | 
most collieries, The total output of the pits amounts to | 
three or four times the above, but only the screenings, as | 
already mentioned, are passed on to the washery. 

In reference to screening and sizing plant, it is of interest | 





to mention here a machine, patented by the Humboldt Com- | 
pany, which is used at many collieries, either for breaking | 


advantage that it makes very little small coal and dust. 
These advantages are obtained by splitting the coal by means 
of pointed pins, instead of crushing it as usual between 
rollers or jaws. The process of breaking is further prevented 
from going too far by an arrangement of screens, which 
separates the nuts which have attained the size required in 
the first division, and so prevents their entrance to the 
following divisions, thus avoiding unnecessary breaking. 
The capacity of the machine is thus increased, as the lower 
divisions have comparatively light work todo. All parts are 
easily accessible and renewable. 
steel, and are said to last four to five months without being 


The pins are made of tool | 


| frames are the riddles or shaking screens, driven by excen- 


| trics on the fly-wheel shaft, 

| The screenings are brought in railway wagons to the self- 

| acting end-tippler A—see page 370—and tipped on to the 

| shoots A, and A,, of which one is for bituminous, and the 
other for steam coal. By means of sliding shutters these 
coals are mixed in fixed Fe ny in the boot of the 
elevator B, and lifted by the latter to the large revolving 
screen ©. In case coals should at some future period arrive 
on the lower line of rails, on the opposite side of the building, 
a second elevator B, has been projected for a similar 


| purpose, 


Coal is usually sized by means of shaking screens—riddles 
—or by means of revolving screens. Each of these apparatus 
| has its advantages and its disadvantages. In the former the 
lumps retain their shape and their original dimensions, 
especially when it consists of several riddles one above the 
other. On the other hand, the riddles when worked by 
| ordinary methods cause considerable vibration of the 
buildings, which is very prejudicial to them, and makes it 
| necessary to build them of great strength. Further, the 
moving parts wear out rapidly, and a large quantity of 
lubricant is necessary. Revolving screens do not affect the 
stability of the buildings. As usually constructed they 
cause friable coal to break up through the shocks of the lumps 
amongst themselves, and the corners of the lumps are 
rounded off, because the dimensions of the apparatus cause 
the coal to travel along distance. These defects were partly 
avoided by making the screens concentric, to separate the 
large lumps at the beginning, but all these defects are claimed 
| to be remedied by the apparatus made by the Humboldt 
| Company for their coal washing plant. This consists mainly 
| of a series of superimposed perforated plates shaped into 
| concentric cylinders. The screens with large holes are 
nearest the axle, and the perforations become finer 
successively towards the outside of the apparatus. The 
annular spaces between each successive pair of screens 
contain divisions in the shape of a spiral, prolonged on the 
outside of the drums. 
Before entering the screens, the coal is fed into a drum of 
unperforated sheet iron, shown on the right hand of our illus- 
| tration. At each revolution the quantity of coal to be 
screened in one revolution is lifted by means of a spiral 
trough in the drum and delivered into the innermost screen. 
The latter retains the large lumps of coal, the rest of the coal 
| falls on to the second screen, and so on to the outermost 
| screen, through which only the finest coal passes, to be 
| delivered to the subsequent machinery. As the apparatus 
revolves, the lumps retained by the various screens are inter- 
cepted by the spiral troughs, which, it is said, deliver them by 
a sliding motion, without rolling or shocks, at the further end. 
Here the coal is distributed into the different shoots by 
means of prolongations of the spirals. At each revolution 
the whole of the coal received is emptied out of the apparatus. 
| The fresh coal is delivered on to screens which are free from 
material to be sorted, there is therefore no breaking action on 
the coal previously introduced. Further, the distance 
traversed by the lumps of coal is not more than the circum- 
ference of the screen containing them, so that the grinding off 
of the corners is reduced toa minimum. The whole appara- 
tus is contained in a sheet iron casing which receives the 
finest dust. A striking hammer usei to free the screen 
from adhering pieces is worked by cams on the outside of the 
exterior screen. The axle is carried by pedestals fixed in a 
suitable manner on the main frame of the coal-cleaning 
apparatus. 
_ The revolving screen delivers four sizes of nuis and pes 
nuts, besides the small coal and dust. The nuts are washed 
in the nut washers D, to D, and the small coal in the fine 
washers E, to E,. These latter have felspar beds on the 
sieves, and the pistons are worked, as in the nut washers, by 
| means of @ differential system of levers, used in all the 
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SECTION OF COAL WASHING BUILDING, 


repointed, and the moving parts are well protected from the 
dust, They are usually made with two divisions for a capacity 
of 15 tons of coal per hour, and produce according to the 
quality of the material. As shown in the illustrations, the 
machine consists mainly of two strong cast iron side frames 
with two or more breaking divisions, which are penetrated by 


anthracite or other coal into nuts of any required size, or for | the pins fastened on the oscillating arms, at each inward 
aaking lumps of coal from the picking table, mixed with | stroke of the latter. The swinging arms are driven by means 


dirt or 
the washers. This coal breaker is illustrated by the accom. | 
Panying engravings. It is claimeel for it that it has the | 


ale, to a suitable size for subsequent treatment in of connecting-rods from crank pins on the bosses of the fly- 


wheels on both sides of the machine, and the latter are 
turned on the face to serve as driving pulleys. Between the 
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Humboldt washers and ore jiggers, which causes a quick 
down-stroke and a slow up-stroke of the pistons, and which 
has been found specially efficient in practice. The two 
larger sizes of nuts are conveyed in shoots to thescreens F; 
and F, and then fall into the boot G, of the elevator H, 
which lifts them to the storage bunkers G,, where they can 
dry further, and whence they are let off by means of special 
loading arrangements, into railway wagons, to be sold 
according to the requirements of the market. In the 
majority of casesit is possible to convey the coals away from 
the washery on @ line of rails at a lower level, as shown on 
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the plans to the right of the main building, in which case 
the nut coals fall by gravity from the washers direct to the 
storage bunkers and the elevator H is not required. In the 
case in question the locality would not allow of this arrange- 
ment. 

If the nut coals are required for coking purposes, they are 
conveyed with the coals from the other washers to the eleva- 
tor J, which lifts them to the creeper K to be distributed in 
the drying towers or bunkers L. From these the coal is con- 
veyed _ means of the creeper M to the boot of the elevator 
O, which lifts them to the disintegrators N, and N,, whence 
they are distributed by means of the creeper P to the storage 
bunkers for coking coal Q. These have an arrangement 


| having been either a marsh or entirely under water at the 


| 


| beginning of the century, hence much difficulty was 
| experienced in laying the foundations of the new build- 
| ings. This was especially the case in the construction of 
| the shrinking pit, a quicksand being encountered which 
| gave much trouble. 

| The Navy-yard is situated on the Potomac River, by 
| which it has direct communication with the sea, an 
| advantage from an economical point of view in the 
| transportation of material not requiring rapid transit. 
| Its strategic situation is excellent. A branch of the 
great Pennsylvania railroad system passes within a 
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Fig. 1—GENERAL VIEW OF NAVY YARD, SHOWING GUN SHOP ON 


for letting off the coal as required into hopper wagons, 
in which it is conveyed to the Collin’s coke ovens U. A 
start was made with fifty of these ovens, this number will 
be increased to eighty, for which the washery is amply large. 
The shales or stones from the washers are lifted by means of 
the elevators R, and R, tothe bin S, from which they are run 
in small tip-wagons to the waste heap. No loss of 
water, except through evaporation, takes place, the 
washing water is allowed to clarify itselfin the settling pits 
W and is pumped back to the washers by the centrifugal pump 
Z. There is no stream of dirty water running away from 


the washery to pollute the neighbouring watercourses, and | 
no settling tanks besides those shown are required. All the | 


slimes are taken from the water and mixed with the coking 
coal by means of suitable mechanical arrangements. The | 
whole of the machinery is driven by means of the 160-horse 
power compound condensing engine T, which drives the main 
shaft and the pump shaft by means of hemp ropes from the 
fly-wheel pulley. Steam is supplied by means of the water- 
tube boilers X, which are heated by means of the waste gases 
from the coke ovens passing through the main flue V to the 
chimney beyond the boiler house. In regard to the results 
obtained by this washery, the pit coal contains, on entering 
the installation, over 13 per cent. of ash; this is reduced by 
washing to about 5 per cent., as stipulated. If necessary, 
the percentage could be still further reduced, but probably 
this would entail a slight additional loss of coal with the dirt. 








THE UNITED STATES NAVAL GUN FACTORY AT 
WASHINGTON D.C. 

In 1884 the United States was entirely destitute of the 
means of fabricating modern artillery. For eighteen 
years after the Civil War the only rifled guns possessed by 
the Government in service, afloat or ashore, were the 
8in. muzzle-loading rifles converted from the old 1lin. 
smooth bore Dahlgrens, and the 60-pounder breech- 
loading rities converted from the muzzle-loading Parrott 


guns. 

In 1883, by special act of Congress, the President 
appointed a Board of Army and Navy officers “ for the 
purpose of examining and reporting to Congress which of 
the navy yards or arsenals owned by the Government has 
the best location and is best adapted for the establishment 
of a Government foundry, or what other method, if any, 
should be adopted for the manufacture of heavy ordnance 
adapted to modern warfare, for the use of the army and 
navy of the United States; the cost of all buildings, tools 
and implements necessary to be used in the manufacture | 
thereof, including the cost of a steam hammer or apparatus 
for the manufacture of the heaviest guns.” The Board 
visited the principal gun building firms of England, 
France, and Russia, and in February, 1884, submitted its 
report. The recommendations of the Board were adopted 
and two gun factories were established, one at Watervliet, 
on the Hudson River, for the army, and the other for the 
Navy at Washington. 

The gun factory, Fig. 1, at Washington occupies the 
site of the old Navy-yard, the plant of which was utilised 
as far as possible in the new establishment, but enor- 
mously supplemented and expanded to render it adequate 
for the fabrication of modern artillery. A large proportion | 
of the present enclosure of the Navy-yard is made ground, | 


| decided to construct such guns, the facilities are at hand ; 


hundred yards of the main gate, and from this line | 


sidings enter the yard, where they are continued by more 
than two miles of track, so disposed as to render the dis- 
tribution of material easy. Heavy cranes are erected on 
the sea wall, and barges of special construction are 
equipped for shipment of guns and armour to the proving 
ground at Indian Head, forty miles distant on the river. 
Recently a short range has been constructed in the yard, 


'and a butt erected for the ballistic test of all castings 


used in the manufacture of gun mounts. 

The shops proper comprise a group of six buildings, 
namely, the gun shop, carriage shop, breech mechanism, 
blacksmith, foundry and pattern shops. They cover a/| 
total area of more than 200,000 square feet. Besides 
these there is a smaller shop where projectiles are 
machined and banded, storehouses, laboratory, testing | 


US, Naval BLL. Cannon 





the abandonment of the scheme, and only one lathe was 
installed of sufficient power for their manufacture, 

Guns of the secondary battery are bought by contract, 
and have been supplied by the Hotchkiss and the Driggs 
Schroeder Ordnance Companies. Most of the mounts for 
small guns, however, are built at the yard. Formerly 
great quantities of iron common shell were cast here, 
but this has been discontinued ; all service shell are now 
made of steel, and are purchased by contract. As stated 
above, they are machined and banded at the gun factory ; 
24,000 shells of all calibres were prepared for service last 





year. 





THE LEFT 


Having thus outlined the scops of the gun factory, it will 
now be described in detail. The gun shop, Figs. 2, 3, and 
4, was completed in 1889. It is a rectangular building, 
extn ling north and south 643ft., with an average width 
of 90:t. The height to the bottom of the roof frames is 
31ft. 6in., and to the top of the roof is 56ft. 6in. The 
walls are braced by abutments inside and outside, thus 
obviating the use of cross-ties, which would interfere with 
the overhead cranes. The foundation of the building is 
laid upon piles. 

The shrinking pit, Fig. 5, is situated near the centre of 
the building. It is 45ft. deep, and 49}ft. by 27ft. at the 
top, and is constructed in sections to take jackets of any 
length. It contains two hoop furnaces and one jacket 
furnace. The former consists of cylindrical castings, 
each containing two concentric walls of fire-brick ; the 





| 
| 
| 














” Pewder chamber. b 2 8 @ S 
S & SE e Se HH Bec 
5 ra =e ss 2ae 03d . | Iaitid | BSES 
Nature of gun. Weight. = S = $3 Ba ass 2 LY. energy: 44 35 
I 8 = as bom 2 ee 205, ag2. 
2 3 ry + 3 ea > Hos 
zs = o = a i) a 2 
Ib. cu, in cu in. in. Ib. lb fo t-tons. ia. 
4in, BLL R. RAF. ... 3,380 | 25°38 { {79g 320 | 1,904 19212 12t0 14) 83 2000 | 915 | 7718 
bin, BLL.R. RAE. 7,000 3200 | 3) 655. 3,965 168 28 to 30/50 2250 | 1,754 9°00 
6in, B.L RR. Mark I... 10,775 | 36°85 7 1,408 | 5,360 139°15 59 109 200) 2773 10°27 
re o pg Ee ce als cnc Ss ee a 7°5 1,410 5,595 147°35 45to 48; 100 2000 2773 10°27 
a ‘is » IIL, 30 cal.... 10,800 | 33°99 7°0 1,299 | 5,552 149°76 44to 47) 100 2000 2,773 | 10°27 
7 "TEL; 35 ,, ... | 11,544 | 33°99 7 1: 6.401 179°76 44to 47| 100 2089 2,990 10°86 
sn og = BE aO- go =] AO | OBO 7 1,299 | 7'256 209°76 44to 47 100 2150 3,204 | 11°38 
” 3 ” IV., 40 93° pipes =e as a} T “<i a 100 7 vo —— 
eae i piped 42°05 10°5 3,569 | 13,541 197°86 105toll5 2350 2900 6,932 | 14°51 
ay ge TIe ee see ese | 29,100 | 42°05 10°53, 569 | 13,541 | 197-86 105to115 250 2089 6,932 | 14°51 
% a », IIL, 35 cal... | 29,400 | 42°05 9°5 3,176 | 15,548 | 245°47 105to115 | 250 2080 7,498 15°61 
cs rf » IV., 40 ,, ... | 84,000 | 42°05 9°5 3,176 | 17,564 | 285°47 105to115 , 250 2150 8,018 | 16°10 
in. 7 4, 80 2) |) | «57/500 | 57°17 «12°35 ~——«6, 880 | 26,639 | 250-43 225t0210 500 2000 13,864 | 18°75 
noon Tey BS {| GBBE | 57-17 12-5 6,880 | 20,480 | 286-93 225 t0240 500 2980 14,996 19°83 
op A, 804, .. 56,400 | 57°17 = «:12°5 «6,831 | 26,590 | 250-43 22540240 500 2900 13,864 18°75 
ae oe 61,900 57°17 12° —_6,831 | 30,350 298-08 223to240 500 2100 15285 20°10 
12ia. ,, a eee 101,300 74°14 14°5 =12,043 51,3855 346°06 425 850 2100 25,985 24°16 
i a ae Bek 135.500 80°88  15°5 15,059 64.857  373°53 50 1100 2100 33,627 26°66 
house, &c. The estimated cost of the entire plant was | hoop, which is placed in the centre of the furnace, is 


1,800,000 dols. ; the annual cost of maintenance, repairs, | 
&e., is about 400,000 dols. 

The range of the output is from guns of 4in. calibre to 
those of 18in., and their corresponding mounts. Con- 
siderable space is allotted to the manufacture of powder 
tanks, and experimental and miscellaneous work. 
According to the superintendent’s last report, there have 
been manufactured over 11,000 fuses of all descriptions, 
16,000 ammunition boxes for the 4in. and din. rapid-firing 
guns, and 923 thirteen-inch powder tanks. When the 
machines of the new shops were designed, it was proposed 
to build 110-ton guns of 16in. calibre, and should it ever be 





but experience abroad with guns of that calibre led to 


heated by radiation from the hot air which circulates 
between the walls. In the jacket furnace, the hot air is 
brought in direct contact with the jacket. The cold blast 
is heated by passing it through a series of coils, around 
which burning petroleum is kept playing; the hot air is 
conducted to the bottom of the jacket furnace through a 
12in. pipe, and passes off through a waste pipe at the 


Seinen fuel is used entirely, and gives perfect satis- 
faction. It is stored in two 8000 gallon tanks, which 
are well removed from the shops, whence it is pumped 
through underground pipes into two reservoirs near the 
pit. The air blast is usually from 12 lb. to 15 lb. per 


square inch. The daily consumption of fuel oil when all 
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the furnaces are running averages about 75 gallons per 


ace. 
= the north gun shop are the lathes for machining the 
heavy guns. This group of machines is shown in Fig. 2. 
The lathe on right was designed for boring and 
turning 16in. guns by Sellers and Co., of Philadelphia, 


i 


Mi 


Fig. 7—JACKETS FOR UNITED STATES NAVAL GUNS 


and is the largest lathe ever built in the United States. | 
It is designed especially to permit the use of a broad, 
flat turning tool fed at right angles to the gun, which 
involves very powerful feeding gear and a quick traverse 
for moving the tool carriages and slide rests. Two of 
the big lathes have a 
capacity for boring guns 
45ft. in length, and of 
turning guns 50ft. in 
length, hence can turn 
gans of 16in. calibre and 
less, and bore guns of 
ldin. calibre and lesr, 
The group comprises 
seven lathes in all, and 
occupies nearly one-third 
of the entire floor space 
of the building. They 
are placed at right angles 
to the axis of the build- 
ing, which has here been 
widened to accommodate 
them, and are con- 
veniently arranged for 
performing their func- 
tions. They possess the 
special feature of an in- 
dependent movement of 
the boring bar. It is 
thus rendered possible 
to regulate the turning 
speed for any diameter 
of work, and at the same 
time to bore under con- 
ditions of greatest efti- 
ciency. The rifling 
machine, with its slot- 
ting attachment, occu- 
pies the extreme north 
end of the shop; its 
capacity is sufficient for 
all guns from 8in. to 
16in. inclusive. 

The gallery in the 
north gun shop, Fig. 2, 
contains a great number 
of light lathes, milling 
machine, small slotters, 
&c., which do not require 
foundations. 

The south gun shop, 
formerly the forge and 
anchor shop, contains 
the lathe for the Sin. 
guns and less, the jacket 
and hoop lathe for all 
calibres, and a horizontal 
slotter - and a rifling 
machine for the 4in., 
5in., and 6in. guns. Fig. 
3 gives a view in the 
shop, with the rifling 


machine in the fore- 
ground. ~ 

As has been stated, 
the north and south 
gun shops are under 
one roof. They are 


served by three overhead 


45 tons, and 25 tons. These cranes consist of a bridge 
propelled by steam, mounted on which is a trolley moving | 
transversely, and provided with mechanism for hoisting 











Fig. B—JACKETTING A 13in, 
travelling cranes, having a lifting capacity of 110 tons, | the air blast tothe shrinking pit, Fig. 5. The 110-ton crane 


ends of the chain are :aade fast on two large drums on 
the bridge, thence rove through a pulley between the 
drums and through the shears of the hook-block. Thus 
an absolutely vertical lift is obtained. 

The entire power for the machines in the gun shop is 
furnished by six Armington and Sims automatic cut-off 


compound engines, which are thus distributed. A 250- 
horse power engine drives the seven heavy lathes and the 
rifling machine in the north gun shop ; a 100-horse power 
engine drives the machine in the gallery and the 45-ton 
crane, and also drives the condensing engine that supplies 
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is driven by a separate 45-ton engine, while all the machines 
in the south gun shop and the 25-ton crane are driven by 


in the gun shop. The steam power for all the shops in 
the-Navy-yard is supplied by two boilers of 416-horse 
power each. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As mentioned in our last impression, the spring meet- 
ing of this Institution commenced on the 24th ult., in the 
new theatre of the Royal United Service Institution. 
The proceedings commenced with the resumption of the 
discussion on Captain H. R. Sankey’s paper on governing 
steam engines by throttling and by variable expansion. 
We publish the first part of this paper on another page. 
At the commencement of the proceedings Captain Sankey 
referred to the discussion which was adjourned on the 
1st of February last, and replied to the remarks then 
made at that meeting. The following is an abstract cf 
the former discussion. 

Mr. John 8. Raworth said he thought the whole paper 
seemed to turn on the comparison between the dis- 
advantage of a bad governor in regard to sensitiveness 
and the advantage of a good expansive economical engine. 
Ordinary crank shaft governors he considered three times 
as good as throttle-valve governors in sensitiveness ; and 
he gave particulars of tests he had made. With a 
throttle-valve governor the initial condensation attending 
a sudden increase of load choked the engine at first, 
until it had cleared itself of the water. The first cost of 
a variable-expansion governor he had found to be one- 
fourth more than that of a throttle-valve governor; but 
variable expansion was best both in economy of steam 
and in perfection of governing, and at the same time not 
appreciably more costly than throttling. He was satis- 
fied there were no drawbacks whatever to variable- 
expansion governing. 

Mr. J. Courthope Peache pointed out that the original 
trials by Mr. Willans had been carried out on engines 
without a throttle valve, and with the boiler pressure 
varied to suit the initial pressure desired. In the ex- 
pansion governing of compound engines he adduced 
several reasons why it would be advantageous if the cut- 
off were varied in all the cylinders, instead of in the high- 
pressure only ; the comparison with throttle governing 
would then show still more in favour of variable-expansion 
gear, notwithstanding some features to which he drew 
attention in favour of throttle governing. He described 
and illustrated the variable-expansion gear applied to 
some triple-expansion and compound engines lately 
supplied for the electric lighting station at Cardiff. 

Mr. Matthew Paul, jun., noticed that reduction of the 
initial pressure by a throttle governor would make a 
considerable difference in the running of the engine, by 
reducing the wear and tear of any slack parts. Moreover, 
with an early cut-off the vibration was often excessive in 
an engine, which under full load with a late cut-off ran 
steadily enough, without any vibration at all. The dis- 
cussion was then adjourned. 

Capt. Sankey had said he considered the general con- 
clusion to be drawn from the paper was that the great 
advantage of expansion governing lay in being able to 
overload the engine, when requisite, in excess of its 
economical load. On Wednesday of last week, in opening 
the proceedings, he laid particular stress on Mr. Raworth’s 
remarks, and admitted that he made a point when he 
alluded to the throttle-valve engines staggering when a 
sudden increase of load came upon them. We shall pub- 
lish the adjourned discussion in our next impression, with 
the remainder of Captain Sankey’s paper. 

The anniversary dinner took place on Thursday even- 

ing, the 25th ult., at Freemasons’ Tavern, the president, 
Professor Alexander Kennedy, in the chair. About 240 
members and guests were present. Amongst the latter 
were Sir Robert Rawlinson, Sir Richard Webster, Q.C., 
Professor Roberts-Austen, Professor Silvanus Thomson, 
Dr. Michael Foster, Secretary of the Royal Society, Mr. 
J. H. Collins, President of the Institute of Mining and 
Metallurgy, and the presidents or secretaries of several 
other learned societies. The toast of “‘ Scientific and 
Professional Societies" was proposed by Sir Henry 
Roscoe, and acknowledged by Mr. Michael Foster and 
Rear-Admiral Cleveland, Chairman of Council of the 
Royal United Service Institution. Dr. Foster said that 
the Royal Society was carrying out the integration of 
science. He expressed his regret that farmers did not 
avail themselves of scientific discoveries as much as 
those engaged in other industries. He considered that 
the work done by the Royal Society might be compared 
to machine riveting. In olden times there was a great 
deal of noise and a great deal of heat to achieve a com- 
paratively small result; but now, both in the structures 
of mechanical engineers and in the work of the Royal 
Society, more important results were attained almost 
without noise, and with no unnecessary heat. 
Mr. J. Fletcher Moulton, Q.C., who proposed “ Scien- 
tific and Technical Research,” alluded to the ex- 
periments of Professors William Ramsay and Roberts- 
Austen. The former, in replying, said that science 
should be followed for its own sake, and that 
the true scientist should pursue his investigations 
without considering or caring whether the result would 
be of any benefit to anyone. He did not approve of the 
endowment of research, which he thought was beginning 
at the wrong end. He considered that out of the three 
million children now being educated, twenty or thirty 
might be selected to receive a scientific training. It 
would be interesting to hear further details of Professor 
Ramsay's views on this subject. Professor Roberts- 
Austen said that he was not one of those who disdained 
to carry on scientific investigations which might have an 
immediate practica! result. 

The toast cf the ‘‘ Guests '’ was proposed by Sir Douglas 
Galton, and acknowledged by Mr. S. B. Bancroft 
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profanum vulgus” style, complaining of the doings of 
mechanical engineers. His chief grievance was that by 
the construction of the mountain railway from Lauter- 
brunnen to the Jungfrau, engineers would enable Cook’s 
tourists to make a journey in half an hour which it had 
taken him sixteen hours to accomplish. The President, 
in replying, said that mechanical engineers had some 
connection with literature, art, and even with science. 
The correspondential thermodynamics of THE ENGINEER 
and the “ cut and thrust” of the electrical papers might be 
considered as a form of literature. But though he looked 
forward with dread to the appearance of the technical 
newspapers every Friday, he felt he must pay a tribute 
to their clearness and accuracy of statement. Each 
sentence in them meant exactly what it said, and no 
more. He claimed that the work done by engineers was 
not necessarily or even usually inartistic ; but maintained 
that the best shape was that which seemed best to an 
educated eye. He concluded by referring briefly to the 
scientific work of mechanical engineers. 

The papers read on Friday evening were ‘“‘ The 
Third Report to the Alloys Research Committee,” by 
Professor W. C. Roberts-Austen, C.B., F.R.S., and two 
which form appendices to this report; the first being 
by Mr. Allan Gibb “On the Elimination of Impurities 
during the Process of Making Best Selected Copper,” 
and the other by Mr. Alfred Stansfield ‘‘On the Pyro- 
metric Examination of the Alloys of Copper and Tin.” 
The researches described in Messrs. Gibb and Stansfield’s 
papers were undertaken at Professor Austen’s suggestion 
as thesis for the Honours Associateship in Metallurgy of 
the Royal School of Mines. 

The first part of Professor Austen’s paper describes 
some experiments made on the molecular porosity of 
glass, showing that metals of a low atomic weight 
and volume can be electrically made to pass through 
glass, which remains impervious to those in which 
the atomic weight and volume are higher. The 
author next refers to the second report, chiefly on inves- 
tigations of copper alloys, and says that by the aid of a 
Planté battery he had made sodium to passfrom a sodium 
amalgam through a sheet of glass several millimetres 
thick and to enter mercury placed on the other side of the 
glass. The temperature of the whole was 200 deg. C., or 
400 deg. F. When the sodium amalgam was replaced by 
a lithium amalgam the metallic lithium passed through 
the glass, partly chasing out the sodium, and accumu- 
lated in the mercury. The conclusion formed is that the 
atoms of lithium, having an atomic weight of 7 and an 
atomic volume of 15°98, can pass along the tracks or 
molecular galleries left in the glass by the sodium atoms. 
The atomic weight and volume of the latter are 23 and 
16°04 respectively. When a metal of atomic weight and 
volume superior to sodium was substituted for the lithium 
—such as potassium, with atomic weight 39 and atomic 
volume 24—it was found impossible to chase out the 
sodium, the atoms being too big to pass through the 
spaces where the sodium had been. We are thus 
confronted with a molecular porosity which can, 
in a sense, be gauged, and the mechanical infiu- 
ence of the volume of the atom is made evident. 
It was proved that bismuth, potassium, and tellurium, 
all of which have large atomic volumes, lower the 
tenacity of copper. Arsenic, which has a larger atomic 
volume—18°2—than copper—7‘1—confers strength on 
copper; but the limit of elasticity and the ductility of 
metals generally are greatly influenced by the presence 
of such of the elements, which have thus far been studied, 
as possess large atomic volumes. In continuing the 
experiments, a series of tests were made on iron-alu- 
minium, copper-nickel, and copper-zinc alloys. To do 
these it was necessary to increase the sensitiveness of 
the recording pyrometer—for a description of this instru- 
ment, see THE ENGINEER, vol. lxxiii. page 473. It will 
be remembered that the temperatures of the masses of 
metal or alloy under examination are measured by means 
of agalvanometer. Now, if instead of one galvanometer, 
two be employed, one nearer to the slit through which the 
ray of light falls upon the photographic plate, and the 
other further away from it, the further galvanometer 
can have a much lower resistance, and consequently 
greater delicacy, than the nearer one; so that while the 
line photographed on the moving sensitised plate from 
the nearer galvanometer might represent a range of tem- 
perature of, say, 1500 deg., the line traced by the mirror 
of the further galvanometer should represent only one- 
tenth of this. The angular deflection of the nearer 
mirror would not exceed the limits of the sensitised 
late ; while the mirror of the other might traverse a far 

gerrange. Both galvanometers would be connected 
in parallel with the same thermo-junction, and any 

portion of the extended range which it was desirable to 
reflect on the sensitised plate could easily be caught by a 
suitable adjustment of the mirror on the further galvano- 
meter. If the thermo-junction be plunged into a mass 
of metal cooling from, say, an initial temperature of 
1500 deg., the whole of the cooling curve could be traced 
by the mirror cf the less delicate galvanometer, while 
only a portion, greatly magnified, would be recorded by 
the other; the former would serve as a calibration curve 
to the latter. 

In Professor Austen’s former report, he showed that 
each metal and each alloy had its own cooling curve. 
The subject to which attention is more particularly 
called, both in this paper and in that of Mr. Stansfield, is 
the presence in all these curves of straight lines, which 
correspond to the period of solidification, or freezing 
point, of the metal or alloy which is being tested. The 
curves in which a straight part occurs only once are 
comparatively few; in most of them it is to be found 
twice, whilst in some it happens three, or even four 
times, showing that the solidification of the whole mass 
does not take place at one fixed temperature, but may, in 
some instances, be extended over a considerable range. 
It will be evident that this new method of investigation 
renders it possible to obtain information as to what is 








moment it begins to cool until it is solid, and even after 
it has become solid. The paper then gives particulars of 
the cooling curves of electro iron—which is pure iron 
electrically deposited and containing no carbon—alumi- 
nium copper alloy, and iron aluminium alloys. It next 
describes the experiments made by Mr. Thomas Wright- 
son, M.P., with the object of ascertaining whether the 
welding of iron is attended with a fall of temperature, as 
is the case in the regelation of ice. These experiments 
were carried out by means of the electric welding appa- 
ratus of the Thomson-Houston Company, in which alter- 
nating currents are employed. The result of these 
experiments, which could not have been obtained without 
the recording pyrometer, have been communicated by 
Mr. Wrightson to the Royal Society. 

In concluding, the author points out that metals with 
high melting points must necessarily be coherent and 
tenacious, because much heat is required to drive their 
molecules apart. Conversely, metals with low melting 
points are necessarily weak, so that melting point and 
tenacity are clearly connected. In investigating the 
mechanical properties of alloys, which, as has been 
shown, usually have more than one freezing point, it is 
necessary to ascertain which is the important one in 
relation to its mechanical properties. Im copper con- 
taining bismuth, or in gold containing either bismuth or 
lead, the presence of a trace of such a metal with a large 
atomic volume and, consequently, low melting point, 
renders the mass intensely brittle. Great weakness is 
here associated with the low subsidiary freezing point of 
a mass which is nevertheless, as a whole, fairly infusible. 
When metals are alloyed in more or less equal propor- 
tions, the temperature of the main freezing point appears 
to be the more significant factor; the presence of lower 
subsidiary freezing points seems to be of less importance. 
In metals containing small quantities of impurity a low 
subordinate freezing point is usually associated with small 
tenacity. 

The subject of the different copper-tin alloys in all pro- 
portions, and their respective cooling curves, is thoroughly 
treated in Mr. Stansfield’s paper, and from these the 
author draws the following conclusions:—(1) No alloy of 
copper and tin which contains more than 5 or 10 per cent. 
of either metal solidifies as a whole. In each member of 
the copper-tin series there are at least two constituents, 
or groups of tin and copper atoms, which freeze at different 
temperatures. It is unlikely, therefore, that any alloy of 
tin and copper which has been produced by melting in 
the ordinary way, is itself a simple chemical compound, 
though it may contain definite compounds. (2) There is 
evidence of the existence, in alloys of tin and copper, of 
four or five distinct groups of tin and copper atoms, three 
of which appear to be fairly definite in composition. 
These may be either chemical compounds, which are 
capable of dissolving to a certain extent in excess of tin 
or copper, or they may be particular cases of the solution 
of copper in tin. The groups are probably formed by the 
affinity of copper and tin oe in the molten state, and 
as they never occur singly, they would appear to be un- 
stable, no one group of tin and copper ae produced 
to the exclusion of all the others. (3) The initial 
freezing point appears to represent, in the alloys 
containing more than 70 per cent. of copper, free 
copper containing dissolved tin, while in the alloys 
containing less than 70 per cent. of copper, the initial 
freezing point seems to represent an excess of tin, dis- 
solved not in free copper, but in one of those special 
groups of tin and copper atoms. (4) A comparison of 
the series of cooling curves with the physical and 
mechanical properties of the alloys, and with the appear- 
ances of their fractured surfaces, confirms the belief in 
the existence of these special groups, and indicates that 
the peculiar and sometimes sudden changes in the 
physical properties of alloys, may often be explained by 
the appearance and disappearance of these groups. 
Professor Roberts-Austen, in opening the discussion, 
spoke first of the utility of these experiments, and men- 
tioned that a very large number had been made, though 
only a few of them were described inthe paper. In order 
that the effect of the freezing point on a curve should be 
better understood, he suggested a simple experiment. 
Take an ordinary thermometer, plunge it into water 
which is just freezing, and note the temperature each 
second. Set out the time as abscisse, and the tem- 
peratures as ordinates. We shall then obtain a diagonal 
line, broken by a short horizontal length at the freezing 
point. He next reminded the audience that the thermal 
junction used in his galvanometer consisted of two wires, 
the one of pure platinum, and the other of platinum with 
10 per cent. of rhodium. He explained that he was about 
to show them that the freezing curve of gold was very 
similar to that of water. A nodule of pe was melted, 
the end of the thermal junction connected with it, and 
the light projected on a screen, which was gradually 
raised, as in previous experiments. The curve obtained 
is shown in Fig. 1. The point A denotes the commence- 
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ment of solidification, or 1045 deg. It will be observed 
that the temperature falls and then rises, before it finally 
drops. This indicates what is known as “ surfusion ;"’ 
that is, the property of cooling below the freezing point 
before actually becoming solid. Prof. Austen said that if 
the gold had been absolutely pure, there would have been 
an angle in the curve where the temperature commenced 
to drop rapidly, but that the sample under observation 
was probably contaminated with a little platinum from a 
previous experiment. 





happening in the midst of a mass of metal from the 





Mr. Wrightson described some experiments made with 


special balls of cast iron, to ascertain their expansion 
when submerged in molteniron. Anapparatus was made 
by which the depth at which the ball was submerged was 
indicated, and a curve drawn. This curve was always 
of the shape shown on Fig. 2. Commencing at a point 
B, which was 1 per cent. of the diameter of the ball, 
below the surface, it would rise till it was 6 per cent, 
above, and then fall quickly as the ball became melted, 
It was these experiments which gave him the desire to 
try the recording pyrometer. 

Professor Goodman said that he had been trying a large 
number of experiments with antifriction alloys, mostly 
consisting of lead, antimony, and tin. Frequently he had 
very different results with the same sort of alloys: for this, 
it might be the machine that was to blame, or possibly the 
experimenter. Butvery slightditferencesin the constituent 

arts produced a considerable variation in the result. 
For instance, he took Babbit’s metal, and found that by 
adding ;'; per cent. of aluminium, there would be 20 to 
30 per cent. extra friction. If a metal were added of 
higher atomic volume, say bismuth, the friction would be 
lessened, and the higher the atomic volume, the more 
would friction be reduced. From this he deduced the 
rule, that in making an antifriction metal, all metals of 
low atomic volume should be avoided. 

The President then begged that any further observa. 
tions might be sent in writing. He said that the paper 
suggested numerous subjects for discussion ; possibly in 
some instances we were attributing certain phenomena 
to wrong reasons. He thought the members would be 
pleased to hear that the French Scciété d'Encowragement 
had awarded one of their highest prizes to Professor 
Roberts-Austen for this work. 
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BOILERS IN THE NAVY, 


Sin,—The discussions which have taken place in the House of 
Commons, notably that on Monday night, serve very well to show 
how unsuitable the House of Commons is for the settlement of 
technical questions. The Admiralty are about to take a most 
important step. They are adopting on a very large scale a water- 
tube boiler which is the invention of a French engineer. That 
policy has been attacked, but how and by whom? By men who 
are clearly imjartial! By men who have no interest but that of 
science, no desire for anything but the good of the country ‘ 
Nothing of the kind. The attack has come either from engineering 
firms, competitors of Messrs, Maudslay and Field, or from indi- 
viduals who draw their inspiration from such competitors, The 
unfortunate effect is that the arguments of these gentlemen carry 
little weight with them, however sound. But furthermore, it is 
impossible to read the debates which have taken place without 
seeing that concerning that particular type of water-tube boiler 
criticised the speakers know next to nothing. I very much 
doubt that Sir Edward Harland or Mr. W. Allan ever saw a Belle- 
ville boiler under steam in their lives. Indeed, for one reason or 
another, very little is known about that icular boiler in this 
country. In this way, in, criticism is deprived of its value. 

Bat the subject is too important to be permitted to drop, We 
cannot be content with such a discussion as that of Monday night. 
If it is known that the Admiralty are pledged to water-tube boilers, 
then it behoves Englisb engineers to be up and doing. They can- 
not remain quiet and contented while they see a French invention 
adopted in English ships of war. Itis not possible that the Belle- 
ville boiler cannot be beaten, and I have not the least doubt but 
that new designs of water-tube boilers will soon be forthcoming. 
But in the meantime it is essential that engineers should grasp 
the situation; that they should understand where they are: 
what it is they must do, and what itis they must not do, Now, 
unfortunately, comparatively few engineers outside a very con- 
tracted circle have ever been in the engine or boiler-room of a 
man-of-war. A still smaller number has been in these places 
when the ship was under steam. Possibly, then, a few hints from 
me may be of use, In the first place, I would direct attention to 
the peculiarities and differences between men-of-war and merchant 
ships, because these are entirely ignored by the greater number of 
those who criticise the Government, 

In the full powered ships of the mercantile marine the boilers 
are almostinvariably fired fore-and-aft. When we do meet with a 
rare exception, we find a central stokehold, and the boilers set 
with their backs to the ship’s side. I have a very large experience 
in ships of all classes, from yachts up, and cannot call to mind a 
single instance in which mercantile boilers set back to back have been 
fired athwartships. There may be such an arrangement, of course, 
but I never saw it orheard of it. Under the normal arrangement 
the bulk of the coal is carried in cross bunkers, There are in 
many cases, but not in all, wing bunkers as well ; but for long 
voyage ships the great body of the coal is, as I have said, stored 
in cross bunkers. Furthermore, except in the largest ships, there 
is no deck over the boilers. There are large hatchways and 
gratings extending up to the fidley house, In by far the greater 
number of ships it is possible to stand on the stokehold plates and 
see the sky. Tis by no means difficult to lift a boiler out of a 
ship with a very moderate amount of destruction of deck work. 
n the Navy the arrangements are quite different. In modern 
ships the boilers are always set back to back down the centre of 
the ship, and fired athwartship from two stokeholds starboard and 
rt. All the coal is carried in wing bunkers extending often 
over the stokeholds, The whole is covered not only with a deck, 
but with a protecfive deck from 2in. to 3in. thick. To get a boiler 
out of the ship is a fearful undertaking. When the locomotive 
boilers of the Polyphemus proved failures and were removed, the 
ship was dry docked, and holes were made in her bottom, through 
which the old boilers were taken out and the new put in, The 
coal is carried in wing bunkers, and the boilers are put in the 
middle of the ship to secure as much protection as possible, and 
anyone who undertakes to design boilers for ships of war must 
bear this in mind. Now, the Belleville boiler lends itself perfectly 
to this arrangement. ’ 
In the Navy the four-furnace boiler is a favourite. Sometimes 
is double-ended ; eight fires in each boiler, but of late only single- 
ended boilers are in use, Now the four-furnace boiler is a dreadful 
affair to fire. The lower ashpits have to be carried below the 
stokehold plates, in order that the firemen may have a reasonable 
chance at the two wing fires, the dead plates of which even then 
stand about 4ft. 6in. above the floor plates. In the Belleville 
boiler all the farnaces are at the same level, and the ease with 
which the fires are cleaned and supplied with coal is an advantage 
that must not be overlooked. I am convinced that a crew of fire- 
men can handle a set of Belleville boilers on six-hour watches with 
less fatigue than they can fire ordinary Navy boilers on four-hour 
watches. I know what I am writing about, because I have seen 
the Belleville boilers under steam, and, of course, the Scotch 
boiler in all its modifications. This is a point of very great import- 
ance, as will be understood by avery who has seen a ship 
reased, as in the naval mancuvres, At the end of three or four 








ull speed watches, the condition of the firemen must be seen to 
be realised, No medieval picture of hell could do justice to @ 
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forced draught stokehold when fires are being cleaned, Iam not 
ing of torpedo catchers but of first-class cruisers and battle 


: The water-tube boiler for warships will not be of the smal] tube 
express class, for reasons which I could not explain in any reason- 
able space. It will have tubes of considerable diameter, I fancy ; 
and such tubes up to, say, 5in, diameter are now made of such 
excellent material that difficulties which once beset the water-tube 
poiler are now done away with. When we examine the arguments 
used against the water-tube boiler, we find that one of them takes 
the form of an assertion that if the boiler was forced, say, on a 
voyage to America at full speed, it would break down. Precisely 
bow we are not told. I notice no one has said that the Belleville 
boiler kills people, yet I certainly should not like to be in a stoke- 
hold when a 4in, tube burst with 200 1b. steam pressure. I take 
it for granted, therefore, that the Belleville tubes do not burst. 
Mr. Howden states that at Sydney the tubes of the Messageries 
boilers have to be taken out and straightened. This may be so ; 
but it is worth while to consider whether after all such a contin- 
gency would represent an insuperable bar to the use of the boiler 
in ships of war. Weare told that they will not bear driving at 
full speed for, say, a fortnight at a time. This may be 

vite true. But there is a story told of a young man who 
took a friend to see his new lodgings. The criticism of the 
friend took the form, “ Why you have not room to swing a cat 
here /” To which came the reply, ‘* Bat I don’t want to swing a 
cat.” In the same way is there any reason to think that we 
should ever have to drive a man-of-war at full speed for a fort- 
night / In the first place, there is not a ship of war afloat of any 
size which carries coal to enable her to steam at full speed for a 
week, much less a fortnight. About three days’ full speed steam- 
ing would empty the bunkers of three-fourths of our ships of war, 
and our ships are not exceptional in that respect ; 10, horse- 
power will need 10 tons of coal per hour, or 240 tonsaday. How 
many man-of-war carry 1000 tons of coal? If, then, the worst that 
can be said of a boiler is, that some tubes need straightening after 
a fortnight’s run, as in the case of the French mail boats, sureiy 
the boiler may be tolerated in warships, where the maximum effort 
would extend over three or four days. 

I shall say nothing whatever concerning a great number of 
sufficiently obvious facts in favour of the water-tube boiler, but I 
may name one, which is perhaps not at all obvious, The water- 
tuve boiler can be so quickly and easily put into a ship, that it 
might be found worth while to send our ships to sea with one half 
their complement of boilers on board, the remainder in store, As 
the boilers would be all of the same pattern and size, sets might be 
kept in stock at various stations at home and abroad. The greater 
a of the life of a man-of-war is spent crawling about the world, 

hy should she carry hoilers which she never uses’ The sugges- 
tion may be taken for what it is worth. 

Lest this letter should weary your patience, Sir, I will end it, 
and my final words on the subject of the Belleville boiler will be to 
ask those who criticise it to make sure of their facts. If they can 
make out a good case, they are bound to do it, if for no other 
reason than a patriotic motive. But only harm, not good, will be 
done by pelting the boiler with abuse, t us have definite state- 
ments of fact. Let us know how many men it has killed? Let us 
know what its consumption of fuel is? What is the cost of its 
upkeep? In a word, let us have definite information. If those who 
criticise do not ss this, then let them hold their peace until 
they have obtained it. For myself, I can only say that I am 
familiar with the construction of the boiler as made in France, that 
I have carefully watched its performance under steam, and that it 
has very favourably impressed me, but I can supply no information 
about failures, nor do I know what the consumption of fuel is: if 
I did I would make the facts public. Nothing that I have seen 
urged against the boiler finds support in my somewhat limited 
experience with it. SUPERINTENDENT ENGINEER. 

iverpool, April 30th. 


GAS ENGINES AND STEAM ENGINES. 


MonsiEvuR,—Je suis Gtonné des nouvelles lettres de M. Bol- 
linckx parnes dans votre dernier numéro du 19 Avril, et vous me 
permettrez * répondre par quelques lignes. Les chiffres déji 
cités par M. Bollinckx sur l’installation de Pantin ont ¢:¢ réfutés 
par moi, et ceci d’une fagon définitive, car je leur ai opporé la 
consommation journalitre de la dernitre annéa de marche. M. 
Bollinckx n’a pas visité cette installation et il n’en peut donc rien 
dire d’exact: cependant il continue ses affirmations erron¢ées pour 
amener la confusion et donner i penser qne nos dires ne sont pas 
eérieux, 

Il pense, maintenant, que |’estimation d’une force motrice con- 
stante est fausse, parce que nous avons pendant la marche de nuit 
i fournir un éclairage électrique supplémentaire. Or, si M. 
Bollinckx avait visité notre moteur Simplex des moulins de Pantin, 
il aurait constaté que |’éslairage électrique de la nuit nécessite une 
force de 30 & 32 chevaux et que pendant le jour cette force est 
utilisée 4 actionner des silos qui absorbent un travail de 30 4 35 
chevaux, Ces silos sont débrayés le soir 4 la mise en route des 
dynamos et embrayés le matin a la pointe du jour. La charge du 
moulin en dehors de ces forces supplémantaires tant 1 peu prés 
constante, nous avons dong dit, & bon droit, que la force développé2 
par le moteur était 4 peu prés invariable. 

Pais M. Bollinckx ajoute: ‘*Mr, Dowson a donré un prix 

d’anthracite de 13°90f. alors que Mr. Delamare-Debouteville 
calcule sur un prix de 20f. de la tonne, Mr. Dowson est dong dans 
Yerreur,” Ceci encore n’est pas exact. J’ai cité les chiffres de 
consommations de Pantin tels qu’ils ont ¢ ¢ relevés par nous et par 
notre client pour une force constante de 290 i 300 chevaux indiqués, 
et comme M, Bollinckx calculait, pour le moteur | vapeur, sur un 
charbon rendu 4 Bruxelles, j’ai supporé le charbon maigre rendu 
dans cette ville \ raison de 20f., sachant tris bien que ce prix ¢tait 
exagéré 9g déji en France ou le charbon est plus coiteux 
qu’en Belgique, il nous revient de 15 4 19f. J'ai voulu calculer 
largement les choses puisque méme dans ces conditions l’avantage 
de nos installations est incontestable et c’est pourquoi j'ai pris un 
chiffre de 20f., supérieur a la réalité, 
_ Ne voulant suivre M. Bollinckx dans la voie d’affirmations 
inexactes ou il s’est engagé, vous me permettrez de ne pas 
1épondre dorénavant 4 ses lettres; cette polémique stérile, est 
sans intérét pour nous, puisqu’elle ne saurait empécher ]’économie 
des installations 4 gaz d’étre trés supérieure ’ celles des machines a 
vapeur et de s’affirmer de plus en plus avec les années, Veuillez 
agréer, Monsieur Je Directeur, l’assurance de ma considération 
distinguéa, DELAMARE-DEBOUTTEVILLE, 

Rouen, Avril 26, 





THE BENHAM TOP. 


Sin,—The mechanical difficulties which ‘‘M. A.” alludes to as 
precluding the idea of the retinal vibrations being as rapid as the 
ether waves that excite them in vision, do not, I think, prevent 
us from feeling assured that the ether waves are of such rapidity, 
and that the retina does respond in some way. 

I am not sufficiently a master of physics to pronounce upon the 
alleged impossibility of the response being equally rapid, though I 
should hesitate about accepting such a statement as certain, 
believe the idea of Helmho tz, who was a perfect mathematician, 
and probably the leading physicist of this age in many respects, 
was that the fibrils of the rods and cones were actually set vibrating 
by the ether waves ; and seeing that transverse vibrations of rods 
are proportioned inversely to the square of the length, I do not 
know why we need limit the possibilities either of minuteness or 
rapidity, The universe is not, of course, bounded by our senses, 
nor by the highest powers of our microscopes, and when it is cal- 
culated that the sizo of a molecule is to the size of a pea as a 
cricket-ball is to the siza of the earth, it seems to me that we need 
hot be too certain about limiting the possible rapidity of molecular 
Movements, 

Apart from this, however, a great ship riding at anchor may 





respond, though with a different rate of movement, to the little 
waves and ripples that impinge upon it, and this illustration would 
seem to me a more acceptable one for expressing the probable 
relation of light waves and the fibrils of the retina. 

What we have to deal with in the problem of the top is, Why 
does the retina vibrate as if it were responding to certain colour 
waves of ether when those colour waves are not there? My only 
conclusion is that the sensation is artificially induced by the dif- 
ferential action of real and persistence images of black and white, 
though the details of this clue want further elucidation by physio- 


ogists, 

That the phenomena are not due to actual ether waves cf the 
particular colour length is proved by several facts :— 

(1) They appear when the light is practically monochromatic. 

(2) The red and blue do not show differences of actinic power 
when tested photographically, 

(3) Different people see the colours very differently, while some 
few do not see them atall, Of these latter I may say that they 
are not colour blind, for they are often of the female sex, and a 
colour-blind woman is extremely rare, 

I have recently come across ’s work on colour, in which I 
find to my surprise that Helmholtz made experiments with black 
and white discs not at all unsimilar to my top. He attributes the 
effects, without doubt, to subjective sensation. 

CHARLES E, BENHAM, 

45, Wellesley-road, Colchester, April 29th. 





THE STRENGTH OF ROLLED AND RIVETED JOISTS. 
Sir,—Since the publication of my letter on the above, in your 
issue of the 19th inst., I have been asked if the ratio of the 
strength of a simple joist to that of a compound girder, composed 
of two similar joists, the one superposed on the other, and riveted 


as already described, bears a constant ratio of J for all joists. 


I thought that, for the benefit of any of your readers who may not 
be sufficiently advanced in mathematics to investigate the matter, 
I would explain that it is only constant for this ratio when for any 
siz9 joist the thickness of flanges and web are in the same propor- 
tion as the joist already considered, and that if these are not pro- 
portional, then it is necessary to calculate afresh the respective 
values of Z, and again compare as already shown. This will be 

evident, for if, as in Fig. 1, the 





CS --7 ~%” thickness of the web is so small as 
' ! to be neglected, then the value of 

H » 4 will be A H, where A is the area 

1 of one of the flanges, or booms, 

¥ 1 and H is the distance between the 
o——-- ---¥.-. centres of gravity of these areas ; 
Fic. FlG.2 therefore, since A is constant 


ZccH, that is tosay, by doubling 
H we have the ratio of the former to that of the latter case as 
1: 2, and this will give the minimum increase of strength by 
doubling the depth of the girder. 
Again, taking the cther extreme case, and assuming all the 
material is placed in the web, we shall obtain a rectangular section 
of girder, or joist, as shown in Fig. 2, Here we get 
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and since ( ?) is a constant quantity, therefore Z <- H? ,that is, 


to say, by doubling H we increase Z fourfold. Now, an ordinary 
joist is somewhere between these limits, and therefore will be 
affected in both ways; but since the webs of these joists are com- 
paratively small as compared with the flanges, which latter are 
placed in the most favourable position because of their greater 
moment, a large proportion of the web situated in the vicinity of 
the neutral axis being comparatively useless, it follows tbat the 
flanges play the most important part, so that by doubling the 
depth of a girder by riveting one joist over the other—as already 
shown—the value of Z would be increased in such a manner that 
it would lie nearer that described with Fig. 1 than Fig. 2; or, in 
other words, the ratio of strengths for the simple joist and com- 
pound girder respectively would be nearer } than }, v:z., Tee 
where y is a quantity depending upon the increase of strength due 
to the web and the two contiguous riveted flanges, which in the 
sslected example came out as 0°54, but may vary between the 
limits of 0 and 2 as already shown. I trust the above may be of 
interest. 
London, N.W., 
April 24th. 


Epwarp J. M. Davigs, 





RAILWAY GAUGES. 

Sir,—In the letter inserted in THE ENGINEER of 26th inst., 
page 363, giving a list of railways that have been altered in gauge, 
the length altered of the Eastern Counties should hav: been stated 
80 miles—including a portion of the Northern and Eastern towards 
Cambridge. 

This makes a total of 2252 miles of British railways that have 
been altered to standard gauge, and 22,470 miles of North 
American railways; or more than 24,700 miles altogether on 
which the heavy cost has been incurred of altering the line and 
rolling stock from various exceptional gauges, and involving a 
serious waste of capital. It is certainly greatly to be regretted 
that much of this waste has arisen from the short-sighted policy 
of recommending different fancy gauges—such as the 7ft. Great 
Western and 5ft. Eastern Counties—under the idea that the par- 
ticular lines were to serve new districts independent of the rest of 
the country, and not realising that the first object to be con- 
sidered was the commercial success of the railway, and that this 
was inevitably bound up with the traffic of the whole country. 
Ultimately the heavy commercial losses from break of gauge have 
led to the adoption of standard gauge for the whole. 

In the case of North America there was a further cause in the 
circumstance of the railways being started independently in dif- 
ferent States, and at great distances from one another ; and it 
was only when the full development of the country caused the 
different railways to become all connected that the evils of break 
of gauge were perceived, and the commercial exigencies of the 
traffic have now caused all the railways but a small portion cf 
narrow gauge lines to be converted to standard gauge. 

Most unfortunately the same mistake has been made in Aus- 
tralia, and the several Colonies there have adopted three different 
gauges for their railways: our colony standard gauge, our broad 
gauge, two narrow gauges, and one a mixture of broad and 
narrow gauge, so that in the present through journey of 1800 
miles from Adelaide, through the capitals Melbourne and Sydney, 
to Brisbane, there are actually two breaks of gauge. Out of a 
total of about 10,500 miles of railway in Australia, there are, 
approximately, 2500 miles of standard gauge, 3500 miles of 5 ft. 
3in. gauge, and 4500 miles of 3ft. 6in. gauge. The standard 
gauge is in New South Wales, and is situated intermediate 

tween the Colonies with the other two gauges, thus causing the 
above two breaks of gauge. 


India is a case of another unfortunate mistake ; it was started with 
a broad gauge, 5ft. 6in., but on reaching the hilly and the poorer 
districts it was found impracticable to continue the broad gauge, 
and this was accordingly supplemented by a narrow gauge of 
8ft. 3in.; and now, out of a total of about 17,500 miles of railway, 
there are—approximately—11,000 miles of broad gauge and 6500 
miles of narrow gauge. But if the standard gauge hud been 
adhered to in the beginning, there seems good reason to believe 
that it would have served jfor all the above lines, and so avoided 
the very serious evils of break of gauge. The standard gauge now 
includes about 80 per cent. of the whole railway mileage of the 
world, W. P. M. 

Birmingham, April 30th. 

MESSRS WILLANS AND ROBINSON’S WORKS. 

S1r,—Permit me for myself and my co-directors to endorse the 
statements of Mr. J. Courthope Peache in THE ENGINEER of last 
week, It was by Mr. Peache’s skill that the existing workshops of 
the company were planned and constructed after the destruction 
of the old works by fire in 1888. The late Mr. Willans, then 
chairman of the company, of course took an important part in the 
matter, and the views carried out were also those of the board 
sor gg but Mr. Peache is entitled to say that he planned the 
works, designed many, or all, of their special constructive features ; 
laid out the scheme of tools, and selected them, and organised the 
works generally ; and the staff «f foremen and workmen. The 
system of working to fixed templates and gauges, and of making 
the engine parts interchangeable, dated from before Mr. Peache’s 
time, but he gave full practical ¢ffect to it. 

The company is about to commence the construction of larger 
worksat Rugby, and though the configuration of theground and other 
reasons necessitate changes in almost everything else, it may be of 
interest to say that so far as relates to plan and internal arrange- 
ment, the machine shop and erecting shop will be simply a repeti- 
tion on a rather larger scale, and with greater convenience, cf 
those which Mr, Peache planned for Thames Ditton, The same 
system of identical parallel bays will be carried out, with a very 
similar arrangement of columns and shafting, of tram lines and 
travellers, but advantage will be taken of the ample space avail- 
able to give the building a longer frontage, and to collect along 
the front the various offices and other permanent departments 
pertaining to the machine and erecting shops, so that future ex- 
tensions may involve nothing but an inexpensive lengthening of 
the bays backward on to land reserved for the purpose. 

As you are aware, Sir, the description of the present works was in 
no way inspired from Thames Ditton, but was the wholly indepen- 
dent work of your representative. Had I in any way contributed 
to it, Mr. Peache should certainly have been given the credit due 
to him, but the articles were apparently written with the intention 
of entering into no questions of personal credit. Credit, in fact, 
was not ascribed to any one, the articles being, as I understand, 
purely descriptive. MarRK RosINson, 

(Chairman, Willans and Robinson, Limited). 

Thames Ditton, April 30th. 





CARRIAGE OF COMPRESSED GASES, 

Sir,—I note the remarks made by your correspondent, Mr, 
Bonell, in your issue of the 26th inst., ve the question of testing the 
cylinders as to brittleness, I should have remarked in my article 
that during the pressure test the Brin Company makes a point of 
hammering the cylinders while under 13 tons pressure, prior to 
their being put to 14 tons pressure in the water jacket for the 
elasticity test. The cylinders are all guaranteed by the makers tc 
be of the best mild steel and containing below (°25 per cent. of 
combined carbon. The practical experience I have recently had 
in the manufacture of soft steel convinces me that there would be 
very gross ey displayed indeed to send out from a well- 
regulated works ‘“‘ brittle” soft steel that would be unsuitable for 
gas cylinders. Prior to the Bradford explosion, which resulted 

rom the fall and collapse of a brittle cylinder, the question of the 

quality of steel best suited to cylinders had not been fully con- 
sidered ; but now it is well recognised by the cylinder makers and 
compressed gas companies that steel of specific quality is absolutely 
essential, and it is now very rare indeed that a cylinder is con- 
demned on the score of brittleness, or from its having exceeded 
its limit of elasticity under the pressure test. It must not be 
— that the analysis of the cylinder in which the recent 
explosion took place at Fenchurch-street was, in my opinion, in 
every way satisfactory. The mechanical tests of this cylinder 
given by Dr, Dupré, while being interesting, are of little use as 
indicating the physical characteristics of the metal prior to the 
explosion, since the sudden pressure must have materially altered 
its molecular stress, H, JosHva PHILLiPs, F,I.C., Xe. 

Palace-chambers, Westminster, S.W., April 29th. 





STEAM GRAB DREDGER, LEEDS AND LIVERPOOL CANAL. 


Sir,—My attention has been drawn to the article under above 
heading in your issue of April 26th, 1895, and as it would be 
naturally inferred from it that Messrs. Cockburn and Montgomery 
are the only manufacturers of this class of dredger, I write to 
state that Mr. Cockburn’s patent was taken out when he was a 
member of the late firm of Cockburn, Phillips, and Montgomery, 
and with their sanction. This firm supplied the first dredgers of 
this kind to the Leeds and Liverpool Canal Company. Many 
improvements were introduced by that firm from time to time, and 
upon the dissolution of the firm by my retirement in November, 
1893, the right of the members to use the patent was a by 
Mr. Cockburn, and for this purpose I hold an absolute and 
free licence from him as patentee of the original design. The 
same description of dredger has been supplied by me to the Grand 
Junction Canal Company, of which I enclose a photograph. I 
have also obtained provisional protection for an improvement 
whereby a direct vertical movement is imparted to the grab, in 
lieu of the radial movement. The importance of this in many 
cases . iy disbangs those * eed with a more 
particularly disc ing wor . A, PHILLIPs, 

39, Victoria-street, S.W., May Ist. 








CuEap CoaL,—A good deal of complaint is heard in this country 
concerning the extremely low price of coal, which is, perhaps, 
not a matter of surprise, seeing that in 1894 more coal was mined 
in Great Britain than ever before; but cheap as English coal is, 
the United States coal owners begin to talk of exporting coal to 
Great Britain. The following extract from the Engineering and 
Mining Journal is not devoid of interest in this connection :—‘'The 
great distances from our seaboard at which our chief bituminous 
coal fields are sitaated have been held, by foreigners especially, 
to preclude the possibility of very cheap coal in our ports. The 
extremely low transportation rates on our railroads have, however, 
offset the long hauls, and we have recorded a price of 2 dols. per 
ton f.o.b, Newport News and Norfolk, Va., for coals coming over 
the Chesapeake and Ohio and Norfolk and Western roads with a 
haul of fully 400 miles. As the prices paid for the coal at the 
mines were then about 80 to 90 cents per ton, this left only 1 dol. 
10 cents to 1 dol. 20 cents for hauling and terminal charges, or 
about } cent perton-mile forhauling. These extraordinary figures 
created much comment abroad, and brought orders to this country 
that had formerly gone to England. Equally low prices were 
taken for Alabama coal f.o.b. Pensacola and Mobile, but the haul 
is shorter and the railroad rate a little higher. We confees we 
considered 2 dols, a ton f.o.b. at our tide water ports as being a 
minimum, below which it would be almost impossible to go; never- 
theless, this record has recently been lowered. Good steam coals 
have recently been sold f.o.b. Newport News at 1°80dols. per ton of 
2240 Ib., and Clearfield coal has been delivered f.o.b, Philadelphia 
at 1°75 dole, if not at 1°70 per ton, the haul being less than 300 
miles, With coal delivered in the railroad cars at the mines for 
from 60 to 70 cents a ton, and railroad freights at 2} to 3 cents per 





ton mile, it would seem as if the very bottom had been reached, 
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H.M.S. ROYAL ARTHUR. 


WE illustrate above the first-class cruiser Royal Arthur, at 
present covering the port of Corinto with her guns. She, it 
may be remembered, was the second vessel to be launched of 
the class of first-class cruisers provided for under Lord Geo. 
Hamilton’s programme of 1889. She was originally named 
the Centaur, and was launched at Portsmouth in the presence 
of her Majesty on February 26th, 1891, being the longest 
vessel, with the exception of the Royal Sovereign, ever 
launched from that yard. She, and her sister the Crescent, 
differ slightly from the rest of their class in that they possess 
a top-gallant forecastle and a slight distinction in their bow 
armament. Lord George Hamilton has aptly described the 
class as an “enlarged Mersey’’ or a “diminished Blake.” 
The class has a slightly less coal endurance than the Blake 
and Blenheim type, the latter ship of which was illustrated 
in THE ENGINEER of December 21st, 1894, as the coal that 
can be carried in the bunkers is 850 tons, as against 1500 tons, 
and the distance that can be steamed at ten knots is 10,000 
knots, as against the Blenheim’s 15,000. 

‘* Designed for isolated service at sea,” says Lord Brassey, 
in the Naval Annual for 1891, ‘she embodies all the 
essentials required in a vessel of this kind, possessing as she 
does good speed—194 knots under forced draught—fair coal 
capacity, great powers of offence and defence against all 
comers, large boat complement, ability to keep the sea for a 
long period without having to be docked—being sheathed and 
coppered—and having excellent manceuvering handiness.” 

The Royal Arthur is 360ft. long, and 60ft. Sin. in beam. 
Her displacement is 7700 tons. She is built entirely of steel, 
and is fitted with the protective deck which is the dis- 


tinguishing feature of this class from the Orlando belted | 


cruiser type. This deck varies in thickness from an inch to 
din. at the most vital spots, and is protected in its turn from 
injury from above by coal bunkers next the skin of the ship. 
In consequence, however, of the height of the engines, 
the cylinders, the covers of which are considerably above the 
water-line, are protected by sloping armoured combings Gin. 


6in. thick, mounted on the carriage, and moving therefore 
with the gun on being trained. The summary of her arma- 
ment is as follows:—One 22-ton 9:2in. breech-loading 
gun, twelve 6in. quick-firing guns, twelve 6-pounder, and five 
3-pounder quick-firing guns, six machine guns, and two 
9-pounders. She has also four torpedo tubes—two of which 


are submerged—and a complement of eighteen torpedoes. | 
Her engines were supplied by Messrs. Maudslay, Sons, and 
Field. They take steam at 155 lb. pressure, from boilers with 
a total grate surface of 855 square feet. 
view of the faci that the engines are of the same power as 








those of the first-class battleship Nile, which were built by 
the same makers a year before, and develope their 12,000- 
indicated horse-power at 135 1b., and 603 square feet of grate 


surface. The cylinders are each supported by four cast steel 
columns, allowing of easy access to the crosshead guides while 
under weigh. The ship’s complement is 520 officers and men. 
Our illustration is reproduced from a photograph by Messrs. 
Symonds and Co., photographers, Portsmouth. 








BARROW HEMATITE STEEL COMPANY. 


AWARD OF ARBITRATOR, 


Iv was at one time feared that a dispute between the Barrow 
Steel Company and its workmen might terminate in a stoppage 
of the works, which would not only have caused muchsuffering, 
but would probably have inflicted permanent injury on the 
town of Barrow and the surrounding district. The con- 
tinued fall in the price of steel during the last few years 
and the increase in foreign competition had forced the 
directors of the company to decide that it would not be possi- 
ble to continue paying the men the same rates per ton as 


MAJESTY’S FIRST-CLASS CRUISER ROYAL ARTHUR 









that at the prices now current for finished steel they have ouly 
two alternatives open to them, viz., either to reduce their cost of 
manufacture by every possible means, so that it shall not exceed 
that of their principal competitors in any locality ; or to cease 
manufacturing operations altogether until the conditions of trade 
alter for the better. In the latter case they would naturally 
endeavour to sell their minerals as such, or converted into pig iron 
for further manufacture in other districts or countries, The 
second alternative would be a calamity, not only to the workmen 
directly concerned, but also to the whole population of the town 
and neighbourhood of Barrow, and ali other localities trading 
therewith. The object of these proceedings is, if possible, to 
avert this calamity; and the instructions you jointly gave me 
were to determine to what extent—if at all—wages would have to 
be reduced to enable the company to carry on their steel works 
till June 30th next. 

This I have done in the accompanying sheets. The reductions 
as a whole amount to about 10 per cent. on the previous total 
labour cost. No less reduction will meet the case, and, in addition, 
the company will have to cut down salaries, royalties, railway 
rates, and all other elements of cost as far as they possibly can. 


| The heaviest reductions have been made in the earnings of the 


formerly. The men naturally objected to a reduction ; but | 
fortunately, instead of striking, they decided to propose | 


arbitration. They approached Mr. Jeremiah Head, M.I.C.E., 
past president of the Institution of Mechanical Engineers, to 


arbitrator. Mr, Head assented, and he was then proposed 
to the company, which also accepted. The following award, 
which has just been made will show what his decision has 
been :— 


To Mr. J. M. While, General Manager, Barrow Hematite Steel 
Company, Limited; to Messrs, Hdward Trow 
Cox, representutives of the workinen of the said company, 

Gentlemen,—In your joint letter of March 2nd, 1895, you in- 
formed me that it was the unanimous wish of yourselves and your 
constituents that I should determine :—“ What reduction, if any, 
is reasonable or desirable to enable the Barrow Steel Works to be 


effect from March 4th.” 
| _ Acting upon your desire as above expressed, I have held four 
| sittings, three being at Barrow. Representatives of both sides 


most highly paid men ; whilst those whose wages were already 
low have been but little reduced, and in a few cases have even 
been advanced, The fairness of this principle has been admitted 
by both sides. Here and there economies have been effected by 
re-arranging the work so that rather fewer men are required. 
The custom of adjusting wages by comparison with those paid by 


| loca] competitors, without regard to more distant districts and 


inquire whether he would be willing to accept the position of | foreign countries, I have felt it necessary to deviate from to som? 


extent in the present case, because if I had not done so it must 
have resulted in the stoppage of the entire works for an indefinite 

eriod. Finally, 1 am but too well aware that this award will 
Gas unwelcome news to some persons, To a majority of those 
whose interests are affected I trust it will be otherwise, All will, 
I hope, accept it loyally, in the belief that it does the best possible 


| for them under the present difficult circumstances, 
and James | 


JEREMIAH HEAD, Arbitrator. 
47, Victoria-street, London, 8. W. 


The schedule includes some 350 different rates, and is not of 
general interest. On an average the reduction, as stated above, 18 


| about 10 per cent. 


thick. In the absence of any vertical armour, the guns and | eee ST ee ae Se eee we 


guns’ crews are protected by casements with screens in front, | 


attended, and argued their cases with great energy and ability. | 


Subsequently various documents were sent to me by both parties 
in support of their views. These included a verbatim report of 
the discussions, and the company’s balance-sheet, profit and loss 
| account, and cost sheets for last year. 
| Having carefully considered the evidence put before me, I am 
| now prepared to make my award, which is, that the reduced rates 
contained in the wages sheets attached hereto, shall be those 
payable by the company to their workmen during the period 

m 


This isremarkablein | named 


A careful study of the company’s accounts has convinced me | 














CIVIL AND MECHANICAL ENGINEERS’ Socigty,—At the ordinary 
meeting held on Thursday, April 25th, a paper was read by Mr. 
W. Cooper Penn, A.M.I.M.E., on ‘Chain Making.” A history 
of iron chain cable making was given ; the first cables used by the 
English Navy being made by Messrs. Brown, Lennox, and Co., at 
the beginning of the century, and they remained until 1830 the 
only firm who supplied the Navy with these very necessary articles. 
The method of manufacture was gone into, and the various pro- 
portions of the links that have been adopted at different times 
was given, and the divers forms used. The paper was well illus- 
trated by diagrams, gry, we van. and samples of chains, some of 
which had been tested to destruction for the purpose of showing 
the soundness of the welds and the quality of the material of which 
they were made, 
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THE LAN-HO BRIDGE, CHINA. 


WE reproduce above a ag taken during the open- 
ing ceremony atthe Lan-ho Bridge. This bridge, constructed 
by Messrs. Andrew Handyside and Co., was fully illustrated 
and described in Tok ENGINEER for May 4th, 1894. No 
description is therefore needed now. The view represents the 
group of persons present at the ceremony. The tall man in 
the centre of the group under the arched entrance is his 
Excellency Li Hung Chang, the minister who has since con- 
cluded peace with Japan. 








MELLOID, A NEW ALLOY. 


ConsIDERING that alloys of copper and tin were known 


long before the Roman era, it may seem impossible that any 
mixture of these two metals can fairly be called a new dis- 
covery. But Melloid, the alloy which has just been brought 
out by the Phosphor Bronze Company, justifies its right to 
be called new, by possessing qualities not previously found in 
any of the bronzes. It is the invention of the company’s 
engineer, Mr. Bull, already known as the inventor of Bull’s 
metal. Melloid may be described as a malleable bronze; itis 
a mixture of copper and tin, which is entirely free from zinc, 
aluminium, or iron; and it differs from phosphor bronze, 
manganese bronze, or Bull’s metal, in being tough and ductile 
at all temperatures. Manydescriptions of brass and bronze can 
be forged or “‘ welded,” but Mr. Bull states that with all of them 
there is a temperature at which they become brittle. This 
may vary from 400 deg. to 900 deg. Fah., and when it is 
passed they again become tenacious and malleable, if their 
temperature be raised still higher. It has consequently been 
the aim of many metallurgists to produce a bronze which 
should be perfectly malleable at all temperatures; and the 
result of some experiments made by Mr. W. H. Stanger, of 
the Broadway Testing Works, Westminster, seems to show 
- the Phosphor Bronze Company has succeeded in doing 
this, 

The melloid was first cast into ingots, and then rolled into 
bars for testing. The following figures are taken from Mr. 
Stanger’s certificate :— 

Tested Tested at Tested at Tested at 
cold. 4C0°F. 500°F. 600° F. 


Diameter, in inches .. « 70 0°647 0°621 0°624 
Areainsquareinches .. .. 0°4524 0°3288 0°3029 0°8058 
Reduction of area, per cent... 71°8 68°9 67°0 62°3 
Extension on 6in., percent... 9°0 8°83 9°0 10°8 
Extension on 2in. at fracture, 

per cent. an ac esas See 22°5 21°0 28°4 
Elastic limit, tons per square 

inc an ee) anlhae és See 28°42 24°70 21°89 
Breaking strain, tons per 

squareinch.. .. .. .. 28°82 27°49 26°11 25°51 


As a basis for comparison, and in order to see the effect of 
an admixture of zinc, two different classes of gun-metal 
were tested. The first contained 87°75 per cent. of copper, 
9°75 of tin, and 2°5 of zine. The plea oi 83 per cent. of 
copper, 2 of tin,and 15 of zinc. The results were as follows : 
—Tested cold: No.1, tensile strength, 15:3 tons; elongation, 
12°5 per cent.; at 400 deg. Fah., T., 7:0; E., 0°75; at 
500 deg. Fah., T., 7°14; E., nil. No. 2, tensile strength, 
13-86 tons; elongation, 26 per cent.; at 400 deg. Fah., T., 
12°41; E., :25; at 500 deg. Fah., T., 4°34; E., nil. 

It will be seen that the breaking strain of melloid is rather 
superior to that of mild steel, and that when heated to 400 deg. 
its strength is practically unaltered. As steam of the 





tion, cinders, &c. Even at 500 deg. and 600 deg. it will be 
observed that it possesses great strength, whilst the extension 
is greater than at lower pay mpenpe showing that the 
toughness has increased. In the two alloys containing zinc, 
it will be observed that at 500 deg. the extension was nil. 
Another good point about melloid is that the elastic limit is 
nearly as high as the breaking strain at all temperatures. It 
is harder, not only than copper, but than most brasses or 
bronzes; and being of superior strength, lighter dimensions 
are rendered possible. It is easily forged and very ductile; 
can be brazed without difficulty, is smooth to work in the 
lathe, and takes a good polish. It would be a very suitable 


| material for the boilers of launches, either water-tube or of 
the ordinary type ; and it would be interesting to hear that it 


21 per cent elongation. The transverse strength of the 
metal is about 7550 lb. per square inch. 








PARLIAMENTARY NOTES. 


The Belleville boiler —U pon the House going into Committee 
of Supply on the Navy Estimates on Monday night, Mr. 
Forwood moved to reduce the vote for propelling machinery 
by £100,000, the cost of the Belleville boilers for the new 
group of cruisers. He pointed out that it was proposed 
to build eleven cruisers of various class, all of which were to 
be fitted with the Belleville boilers, which had not hitherto 





DELTA METAL PROPELLERS, 


had been tried for a locomotive fire-box, and that it had been 


| tested in comparison with steel and copper fire-boxes on one 


of our main lines. 








THE STANDART’S PROPELLERS. 


Tw our last impression we published an illustrated account cf 
the new Imperial Russian yacht Standart. It may interest 
our readers to know that the propellers of this splendid 
yacht are of English manufacture. They are three-bladed 
screws, and have a diameter of 16ft., and pitch of 27 ft., the 
three blades having a surface of 77 square feet The engines 
will be capable of developing 12,000 horse power. 

The propellers were cast of Delta metal No. 1 alloy, by the 


| Delta Metal Company. The weight of each blade finished 


highest pressure used does not exceed this temperature, it | was about 46 cwt., and each boss about 4 tons. The Wai d c 
will be seen that it is a very suitable material for boiler | accompanying engraving is of interest as showing the set of | not lie with the system, but inits application to boilers which 


tubes, 
liable to corrosion, a defect from which melloid is free. It 
compares favourably with copper, for, being much harder, it is 


The test bars cast on to each piece gave a tensile strength 


IMPERIAL YACHT STANDART 


been used in the service except in a small vessel. He was 
| not averse to the testing of new designs, but he thought that 
before the Admiralty started building no less than eleven 
cruisers, in addition to two already built, to which the new 
boilers were to be applied, the matter ought to be thoroughly 
discussed lest there should be risk to the efficiency of a large 
| number of first-class war vessels. He acknowledged the 
| difficult position in which the Admiralty was placed,and that 
| the Board must be dependent largely on the information and 
advice laid before them by their professional officers. He 
thovght that by adopting the proposals contained in the 
Estimates they were running the risk of repeating the mistake 
that was made from 1884 to 1889, when the great object was to 
| attain speed on the measured mile. They then found that 
| great success attended the application of forced draught in 
| acquiring this great speed, but in consequence of the troubles 
| which ensued, the system of forced draught was condemned, 


| and all got afraid of it. But the fact was that the fault did 


Steel, besides being brittle at a ‘‘blue” heat, is | blades and bosses for this one yacht. There are ten spare | were not powerful enough for the work which they had to do. 
| blades. 


| He instanced the Blake as a case in point which was 
| fitted with boilers having s working pressure of 153 Ib., 


not so exposed to be scored or worn by the gases of combus- | —mean of ten tests—of 36°75 tons per square inch with about | whereas in the mercantile marine the Board of Trade would 
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only have allowed a pressure of 1141b. There had always 
been a great objection at the Admiralty to follow the Board 
of Trade in any experience or doctrine, the contention 
being that they were ahead of the Board of Trade. 
It had always been most difficult for laymen to get any 
change made by the Admiralty in regard to technical and 
professional matters. Any satisfaction that might be felt at 
the working of the ships built under the Naval Defence Act 
arose really from action which was taken almost against the 
professional advice of the time, and which resulted in an 
increase of the size of the boilers in ships, the contracts for 
which had already been made. He recognised that with 
regard to the Terrible and Powerful, which were to have 
Belleville boilers, it was too late to do anything. He hoped, 
however, that the House would have a promise from the 
Admiralty that, at any rate, as regarded the new cruisers, 
some further consideration should be given to the matter, 
and that they should wait and see how the Terrible and 
Powerful went on before they embarked on experiments with 
this type of boiler for the whole of the new fleet. He 
referred to the trials of the Sharpshooter, particulars of 
which have already been published in THz ENGINEER, and 
he stated that he had calculated that no less than 2} Ib. of 
coal per hour was used for every unit of horse-power developed, 
a consumption which he characterised as enormous and 
ridiculous. He pointed out further that the managing 
partner of the builders had stated that boilers similar to 
those fitted in the Sharpshooter have never been and 
should never be fitted in a vessel of the mercantile 
marine. That, he thought, disposed of the argument 
that the Admiralty, in adopting the Bellevile boilers, were 
following in the wake of the French mercantile marine. 
The Civil Lord placed reliance upon the report of the Boiler 
Committee, and said they “recommended the adoption of 
tubulous boilers for the new cruisers ;” but on page 7 of their 
report they ‘‘ recommended the fitting of tubulous boilers in 
two vessels for experimental purposes.” He did not stand 
there to condemn the Belleville Poller, because he did not 
know enough about it to ——e a definite opinion, but 
undoubtedly the Admiralty ought to pause before determining 
to incur this huge expenditure. He compared the coal con- 
sumption of certain vessels in the mercantile marine, where 
the averages were 1} 1b. and 14 Ib. per hour per unit of horse- 
power developed, and applying this comparison to the 
Terrible, and assuming the possibility of her maintaining her 
full 25,000-horse power on a long run, she would steam 528 
knots in twenty-four hours, about the speed of the fastest 
Atlantic boats, and would burn 600 tons per day, or 265 tons 
more per day than she would burn if she were provided with 
the boilers approved in the mercantile marine. It might be 
said that cruisers would not be required to maintain their 
full power on long runs, but he thought that was entirely a 
mistake. Cruisers were built to protect commerce from 
commerce destroyers, and the vessels that would be employed 
by other countries in this work were vessels that could main- 
tain a speed of 20 to 22 knots an hour continuously for 
perhaps 5000 miles. It was no use to build cruisers if they 
could only stay for five or six hours. No doubt the Belleville 
boiler could raise steam quicker than cylindrical boilers, but 
he did not attach much importance to that. In time of war 
fires would be kept banked. It was the principle of caution 
which he desired to impress upon the Admiralty. 

Sir Edward Harland followed. He agreed with every word 
of Mr. Forwood’s statement. It was to the absence of satis- 
factory experiments that he and others entertained so strong 
an objection. There was an immense amount of work in 
these ships, and as the boilers were about the last thing to go 
on board, they might have been left until two or three months 
longer before the final decision was arrived at. Since 1880 
his firm had been endeavouring to arrive at something satis- 
factory with regard to tubulous boilers, and up to the present 
they did not see that a really satisfactory tubulous boiler had 
been produced which he really thought they would be justified 
in recommending. He was not referring to torpedo boats or 
small craft. He disclaimed all idea of throwing cold water 
on the development of the tubulous boiler. The space set 
apart by the chief constructors for the engines and boilers 
was too limited, and here, he was convinced, was & source of 
great mischief. Take the two splendid cruisers referred to. 
If they were made 10ft. or 12ft. longer they would give suffi- 
cient additional displacement to enable the engineers and 
boilermakers to put in adequately and properly - designed 
engines and boilers. 

Mr. C. H. Wilson stated that as pressure required got 
higher and higher the difficulties had proportionately 
increased, and some two or three years since attention was 
called to trials of water-tube boilers at sea. Experiments 
were made with these boilers in a particular ship on the 
understanding that the firm who supplied the boilers should 
take them out if they did not prove a success. That vessel 
had been at work since 1893, and the firm—an English firm 
—had not been called upon yet to remove the boilers. Other 
experiments had been made, but the matter assumed much 
greater importance when they came to consider this question 
in connection with the large vessels of the Navy. It was 
urged that the engines and machinery had often to give way 
to a dangerous extent. It appeared to him that a stronger 
argument could not have been brought forward in favour of 
the adoption of water-tube boilers in the Navy; it seemed not 
to be generally known that the saving of weight in the use of 
the tubulous boiler was a point of great importance—not only 
would weight be saved, but engine designers would not be so 
pinched for space. There were yet other advantages con- 
nected with the water-tube boiler. Steam could be got up in 
less time, repairs could be more easily effected. He had 
very little doubt that from its economy in weight of coal, its 
facility for getting up speed, and its safety, the water-tube 
boiler was the boiler of the future. 

Mr. W. Allan was not without a certain admiration for 
the defence made by the hon. member for Hull of the 
water-tube boiler. He believed that a small boat called the 
Nero, of about 450-horse power, afforded Mr. Wilson the only 
data he possessed with regard to these water-tube boilers. 
He compared the two systems of boiler and repeated his 
criticisms of the water-tube boilers. He complained that the 
Admiralty gave little encouragement to British engineers. He 
would like to see the data upon which the Admiralty had 
acted, and he protested that they never accepted statements 
in the North unless accompanied by the data on which they 
were founded. 

Sir Edward Reed expressed his surprise that the House 
should be invited to reduce the vote in order to obstruct the 
efforts of the Admiralty to bring in boilers adapted to the 
modern circumstances of the time. He complained that 
members had talked as though some perfectly novel and 
hitherto unknown experiment was about to be tried in H.M. 
Navy on a colossal scale. What was the fundamental 





change which was so assailed in the House? It was that 
instead of putting the water round the tubes and passing 
the fire through the tubes, the water was put into the tubes 
and the fire put round them. It would be a strange pheno- 
menon if the Honse of Commons overthrew the programme 
of the Government because they propose to put water where 
they had previously put fire and fire where they had previ- 
ously put water. 

Mr. Penn thought that the question came very much down 
to one of the endurance of these boilers, and on that ques- 
tion he did not think they had sufficient data. With all 
humility he ventured to make a suggestion that the Admiralty 
should run the Sharpshooter as hard as she could run, and 
keep filling her up with coal as long as they could find coal, 
for six months, if possible, and then see in what condition 
her boilers would be at the end of the time. He thought it 
was possible that the coal expenditure of 2} 1b. might have 
been made by people unaccustomed to the boiler. Here Sir 
Edward Reed stated that in later trials the expenditure came 
down to 1:71b. Mr. Penn, however, pointed out that it was 
not quite fair to compare the coal consumption of a man-of- 
war with that of a merchant ey He pointed out also the 
fact that the French Admiralty had been using the water- 
tube boiler for eighteen years went far to show that the 
boiler was one that could be relied on. Nevertheless, he 
thought that the Admiralty were ag age 

Mr. Robertson congratulated the House that it was now 
recognised that the charge of exceptional danger which had 
formerly been raised, particularly by the hon. member for 
Gateshead, was no longer a charge that could be brought 
against these boilers. He then proceeded to tell the House 
something more about the history of the Belleville boiler. 
The attention of the Admiralty was first called to it by two 
distinguished naval attachés—Captain Sir Cecil Domville and 
Captain Mayne, the captain of the flagship in the Mediter- 
ranean. These gentlemen drew attention to the subject in 
their reports in 1891 and 1892. Subsequently an engineer 
officer > yo Majesty’s Navy was instructed to report upon 
the boiler, and he took voyages in the vessels of the 
Messageries Maritimes, in order to collectinformation. Then 
the engineer-in-chief, who was the official mainly responsible 
for the adoption of the boiler, expressed his approval of it, 
although at first his feeling was opposed to it. He had fallen 
into some confusion in speaking of a boiler committee. There 
were two committees—one was a boiler committee, which 
made suggestions ; and the other was a committee of reference 
which expressed its satisfaction that it was proposed to pro- 
ceed with water-tube boilers. The next step was the fitting 
up of these boilers in the Sharpshooter. The Messageries 
Maritimes boats were practically, as he understood, fitted 
with the same boilers, slightly smaller, that it was proposed 
to put into the Powerful and the Terrible. That was the 
history of the water-tube boilers at the Admiralty. He 
pointed out that the late Government was responsible for the 
introduction into the service of water-tube boilers, and 
twitted Mr. Forwood in his caution in confining his attack 
to the Belleville boiler by name, and refraining from any 
assault on other water-tube boilers. Much had been heard 
from engineers and shipbuilders, but nothing had been 
heard from naval officers. Members might like to know what 
naval opinion was on the points raised; and after all, the 
Board of Admiralty contained a majority of naval officers, 
the most distinguished men in the profession. He would 
read a short summary, not of all the advantages of the 
Belleville boilers, not of the economical, because, after all, 
they should be secondary, but of what he might call the 
tactical advantages. There wasa great difference in many 
respects between a merchant ship and a warship ; and the dis- 
cussion had ignored all those considerations that were special 
to ships of war. The first advantage mentioned ina state- 
ment before him was that steam could be raised from cold 
up to 2501b. pressure in one hour, against from six to twelve 
hours required with cylindrical boilers. The importance of 
that could not be over-estimated. That alone was sufficient 
to justify the action of the Admiralty. Another point was 
this—a point which had never been mentioned before—the 
engines could be suddenly stopped at full speed without steam 
pressure rising or injury to the boiler, as the control over the 
steam pressure was — than in boilers of the cylindrical 
type. Further, if a boiler was damaged in action the danger 
to the stokers and the ship was far less than in the cylindrical 
boiler, because the water capacity of the boiler was only ;',th 
to ,th of that of the cylindrical boiler. Again, with the 
water-tube boilers instantly on anchoring the fires could be 
drawn, the grates cleaned, the tubes swept, and the ship 
ready to start again with clean boilers in three hours, 
which was impossible with the cylindrical type. Lastly, the 
water-tube boilers could be renewed without wrecking the 
ship as was necessary with the cylindrical boiler. The 
ordinary repairs were of a much lighter nature, and every 
part was very accessible for cleaning and examination from 
the stokehold. He thought all these were points of technical 
advantage, and that the committee would consider them 
strictly relevant to the discussion. He had mentioned the 
experience of the Messageries Maritimes. Seven of their 
finest and largest vessels were fitted with the water-tube 
boilers, and he would not say more about them than 
this — that he had been furnished with a copy of a 
recent letter from the chief engineer in charge of one of 
those vessels, written on the completion of her 13th voyage 
to Australia. He said:—‘* We have just had a splendid trip, 
and engines and boilers have worked to my entire satisfaction. 
I cannot give better praise to the boilers than to say that on 
our arrival at Marseilles we could have gone back at once to 
Australia.” So far as the boilers of the Sharpshooter were 
concerned he believed they had given perfect satisfaction, and 
he would willingly hand to any hon. member an elaborate 
diary of the engineer that contained every detail in respect 
to them. The most practical suggestion that had been made 
in the course of the debate was that of his hon. friend the 
member for Lewisham, who suggested that the Sharpshooter 
should be tested as much as it was possible to test her. She 
would soon be ready for sea again, and he thought he would 
be justified in promising that no objection would be raised 
to the Sharpshooter ry | kept for testing in the way 
suggested, that she should be continuously used for testing 
purposes, in order to ascertain thoroughly the working of 
these boilers. Whatever reasonable test could be devised 
ought, it seemed to him, to be allowed. 

Mr. Robertson continued with further instances in which 
the Belleville boiler had been successfully used, and in con- 
cluding expressed his desire to thank the member for Cardiff 
—Sir Edward Reed—for the great assistance he had given 
to him in these controversies. The House had learned, he 
said, with great regret that the honourable gentleman did 





not intend to renew the membership of the House. He had 
always admired his hon. friend’s great technical skill 








Se 
and debating power, but he valued more highly hi 
friend’s generous appreciation of the work” ant aed 
ments of younger men. 

Lord George Hamilton complimented Mr. Forwood on 
his speech, He pointed out the difficulty in which the 
Admiralty was placed in dealing with a question so highly 
technical as the question of boilers. He instanced the diff. 
culty that was felt when the Naval Defence Act was under 
consideration to supply any means of checking the proposals 
of the Engineer-in-Chief. Water-tube boilers had succeeded 
admirably in small vessels, and they did not blame the 
Admiralty for introducing them into large, but for adopting 
them wholesale. He desired to pay his personal tribute 
of confidence to the Engineer-in-Chief of the Navy, Mr, 
Durston, who succeeded to the post at a critical time 
and inherited a great legacy of difficulty from his predecessor. 
Mr. Durston had faced the difficulty ina manly way. He 
was therefore ——— to place very great reliance on the 
judgment and ability of Mr. Durston, but at the same time 
he did not think that the whole responsibility of this change 
should be placed on the shoulders of one man. The question 
of the boilers involved a tremendous change, and information 
ought certainly to be laid before the House respecting it, 
Mr. Durston had read a paper before the Institution of Civil 
Engineers. The Secretary to the Admiralty had declared 
that the opinions expressed in that paper were simply the 
private opinions of Mr. Durston, for which the Admiralty 
could not make themselves responsible. But he had found 
that the facts and figures stated by Mr. Durston were official, 
and consequently they must have been before the Admiralty, 
He suggested that the technical advisers of the Admiralty 
should pre are & paper, and ¢ before the House the facts 
from which they had based their conclusions and reasons 
for approving the change in the system of boilers. 

The amendment was by leave withdrawn, and the vote 
agreed to. Mr. Sampson has since written to complain that 
he was misquoted by Mr. Forwood. What Mr. Sampson 
previously wrote was:—‘ No engineer who knew anything 
whatever of the subject would think of fitting the Sharp- 
shooter’s Belleville boilers upon a vessel of the mercantile 
marine any more than he would think of fitting the Sharp. 
shooter’s engines upon an ocean tramp.” 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 


THE forty-second annual dinner of this Association was held in 
the large hall of Cannon-street Hotel on Saturday evening. The 
Right Hon. H. Campbell-Bannerman, Secretary of State for War, 
was to have presided, but he was aig eS mit ee from being 
present, and Dr. W. Anderson, Director-General of Ordnance 
Factories, consented at a very short notice to take the chair, 

The chairman, in proposing the toast of the Army, Navy, and 
Auxiliary Forces, after expressing regret at Mr. Campbell-Banner- 
man’s absence, spoke of the achievements of the British Army, from 
Agincourt to Chitral, and of the Navy, from the Spanish Armada 
to the Brass River. He considered that it was very wonderful how 
soldiers and sailors, men without mechanical training, handled such 
delicate mechanisms as torpedoes, time-fuses, or the breech- 
pieces of the 12in. guns, Captain J. Ingles, R.N., superintendent 
of the Royal Gun Factory, responded for both services; and 
having recently returned from a prolonged sojourn in Japan, he 
gave some description of the Japanese engineers and draughtsmen. 
He says that they now require no European assistance for survey- 
ing and seg | out new lines of railway, including the design and 
construction of tunnels and bridges. e considers the Japanese 
to be a unique race, bining the pati of the Oriental 
with the vivacity of the Italian ; and thinks that it is hardly an 
exaggeration to say that they can do everything that any other 
nation can do, and do ita great deal better. 

The Hon. and Rev. Canon Freemantle, who has just been 
appointed Dean of Ripon, and is hon. chaplain to this Associa- 
tion, pro the toast of ‘‘The Houses of Parliament.” Mr. 
Robert Wallace, M.P., in replying, said that a great deal of engi- 
neering went on in the House of Commons, not always of the most 
salutary kind, from an ethical point of view. He spoke in high 
terms of their ‘‘ foreman-engineer,” Mr. Campbell-Bannerman. 

‘* Prosperity to the Association” was next proposed by the 
Chairman, who spoke of the difficulty of a foreman’s position. It 
was necessary that a foreman should have a good knowledge of 
drawings, of materials, and more particularly of men, A foreman 
requi to act firmly, yet with discretion; for his work was 
carried on, as it were, on an active volcano, and one word might 
precipitate a disaster. Mr. R. J. Cook, the President of the 
Association, in answering, said that though the Association was 
P' ing, the attendance at the meetings, when papers were 
read and discussed, was not so great as he would like to see it. 
There were rarely more than forty or fifty present, and he thought 
there ought to be at least double that number. 

The next toast, ‘‘ Engineering Employers,” was proposed by Mr. 
W. T. Coates, past-president of the Association. In speaking of 
the work done by engineers, he compared it with that of the House 
of Commons, as described by Mr. Wallace, He said that whilst 
Parliament talked, engineers worked ; and that the work of the 
latter was something tangible, as it could be measured, gauged, 
and its accuracy proved. Mr. Alexander Siemens, in replying, 
said that re and men were working well together, and that 
the men saw how their employers were endeavouring to keep 
business going during hard times, The toast of ‘ Honorary 
Members and Donors” was eet by Mr. H. A. Parker, past- 
president of the Association. Mr. Jeremiah Head, who responded, 
said it was more blessed to give than to receive, and that donors 
only expected blessings. He considered that the outlook for 
business was brighter. 

There were several other toasts, and good music, so that the 
meeting lasted to alate hour. The arrangements were excellent, 
and the committee, especially Messrs, Cook, Coates, and Powrie, 
were indefatigable, 











NAVAL ENGINEER APPOINTMENTS. — The following appoint- 
ments have been made at the Admiralty: — Chief Engineer: 
A. W. Turner, to the Sharpshooter. Engineers: Howard Bone, 
to the Sharpshooter ; E. J. Edgar, to the Leda ; W. H. James and 
J, E. Vibert, to the Halcyon ; and W. H. Meadus, to the Ardent. 


THE SouTH STAFFORDSHIRE INSTITUTE.—At the annual meeting 
and dinner of the South Staffordshire Institute of Iron and Steel 
Works’ M ers, at Dadley, on Saturday, a good position was re- 
ported, and Mr, W. B. Rubery was elected president for the coming 
year. Mr. Pilkington, in proposing ‘‘The Iron and Steel Trades 
of South Staffordshire,” referred to the enormous field which 
exists in the East for iron, and to the satisfactory manner in 
which that part of the world is now being opened up totrade, He 
admitted the progress of steel and the decline of ordinary forge 
pig iron, but believed the manufacture of cold blast pig iron would 
ong be retained, and that Staffordshire would therefore uphold its 
position as producing the finest chilled rolls in the world. Mr. W. 
Farnworth, in responding, referred to the necessity for developing 
colonial and other markets in order to meet the growing competi- 
tion of the Continent and America, He would like to see freights 
lowered by the railways being nationalised. It was reported that 
copies of the Institute’s ‘‘ Transactions” were being exchanged 
with those of an increasing number of engineering societies on 





both sides of the Atlantic, 
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THE JAMES FORREST LECTURE. 


THE DEVELOPMENT OF THE EXPERIMENTAL STUDY 
OF HEAT ENGINES,* 
By Proressor W. C, Unwin, 


Tue request to deliver one of the series of lectures instituted at 
the desire of Mr. James Forrest carried with it something of the 
authority of acommand. I trust that that will be held to excuse 
in some measure the undertaking of what I feel is a rather serious 
and difficult duty. I understand that it was Mr. Forrest’s 
intention that these lectures should illustrate the dependence of 
the engineer in his practical professional work on the mathematical 
and pbysical sciences, They therefore naturally take the form of 
a review of some branch of engineering with special reference to 
the scientific principles which have been factors in its advancement. 

I selected for this lecture the history of the experimental 
investigation of the steam engine. On the one hand, the steam 
engine in its many forms has been the most remarkable of all the 
machines which are due to the genius of engineers, and the most 

werful auxiliary in the expansion during a century of 
engineering work, On the other hand, the creation of a science of 
thermodynamics on the basis of bo Fagor of the conservation 
of energy during the years 1845 to 1855 is one of the most important 

advances ever made in scientific knowledge. Between 1855 and 
1875 scientific men of very er intellectual eminence prosecuted 
researches on the action of heat motors as illustrations of thermo- 
dynamic principles, and engineers simultaneously invented many 
improvements and enormously extended the use of steam power. 
I shall endeavoor to show that the scientific advance and practical 
improvement of the steam engine were not unconnected. 

In a paper recently read in this society an engineer, for whose 
practical ability and remarkable mechanical ingenuity I have the 
greatest respect, made the following statement :—‘‘A period of 
sixty-seven years has been required for the development of the 
principles enumerated by Watt, Thevitheck, and Grose, and 
upwards of forty years have been required for the reduction of the 
consumption of steam from 19 lb, to 13 lb. per indicated horse-power 
hour. In these advances no new principles have been applied and 
no higher efficiency has been obtained. The progress has resulted 
from the labours of makers and designers of steam engines, purely 
scientific investigation having only explained what the steam 
engine should do if worked in a manner wholly imaginary.” That 
represents, I believe, a not uncommon opinion, perhaps also 
a not uncommon jealousy of the intrusion of science in the field of 
practical engineering. It is curious that the paper in which this 
occurs is not a practical paper at all, but a theoretical paper, in 
which the author uses the data of Regnault, and not — 
correctly applies the methods of Rankine. It may be noted that 
out of thirty-six engine tests on which the author bases his con- 
clusions, half are engine tests made by professors, It is some- 
thing that the improvement of the steam engine is attributed to 
the development of principles laid down by Watt. But when 
Watt invented the steam engine he was not an engineer ; he was 
a philosophical instrament maker, and he found his principles in 
the laboratories of Glasgow University. Black’s discovery of latent 
heat gave him the key to the apparently extravagant expenditure 
of injection water in the model of the Newcomen engine, and Dr, 
Callen’s discovery of the low temperature at which water boils in 
vacuo—he himself states this—led him to perceive that steam would 
condense in a separate vessel, and to formulate the principle that 
steam will take the pressure corresponding to the lowest tempera- 
ture of any part of the space in which it is confined. The writer 
I have quoted says that ‘‘ the proposal of Watt to use steam ex- 
pansively was not the result of abstruse investigations, but was due 
to the exercise of Watt’s common sense.” But when Watt patented 
expansive working in 1782 he had been experimenting incessantly 
for fifteen years on the properties of steam. If, says this writer, 
‘‘ we confine our attention to the actual steam engine cycle it is seen 
that in reality a properly constructed steam engine is a very efficient 
prime mover.” But surely some explanation is wan why we 
must confine our attention to a cycle which involves the rejection 
of nine-tenths of the heat supplied into the condenser. 

It will be the object of this lecture to show that other scientific 
ideas of a later date than those of Watt have been operative in 
promoting the improvement of the steam engine, It is impossible 
to go back to the mental atti‘ude of forty years ago, and those 
who assert that nothing new has been learned in that time forget 
that in the interval scientific discoveries have become common- 

laces, and that they themselves reason and act on them as 
i. Jourdain talked prose without knowing it. Twenty years ago 
Lord Armstrong stated that of all the coal raised in this country 
about one-third was used for household drm sper one-third for 
generating steam, and one-third for iron-making and manufacturing 
processes. He remarked that in the two first divisions the waste 
of fuel was shameful, and that without carrying economy to 
extreme limits all the effects now realised from the use of coal 
could be obtained by an expenditure of half the quantity. The 
improvement of the steam engine is mainly due to an incessant 
attempt to diminish the waste of fuel. 

Tests of steam engines in Corniall.—Steam engineers have 
been face to face with the problem of economy for more than a 
—, Coal was excessively dear in Cornwall, and as the mines 
were deepened and more power was required the cost of working 
increased ruinously. By reducing fuel cost Watt saved the mining 
industry from extinction, and he adopted the plan of taking in pey- 
ment for his engines a sum reckoned equivalent to one-third of the 
fuel saved. By agreement with the miners tests were made, and 
the standard duty of a Newcomen engine was fixed at 7,037,000 
foot-pounds per bushel. Regular duty determinations were made 
for all Watt’s engines. Generally they gave a duty of 20,000,000. 
It is curious that, though Watt had patented expansive work- 
ing, his trials of it were not encouraging, and he did not use 
expansive working in his Cornish engines. Watt's connection 
with Cornwall ceased in 1800, the duty determinations were 
neglected and the engines deteriorated. en Captain Joel Lean, 
who had reorganised the machinery at one of the mines and 
effected great economies, started again the system of duty trials. 
He and bissons carried on the work for many years, and published 
reports of the results of the trials. Of these reports Dr, Pole says, 
“The publication produced an extraordinary effect in improving 
the duty of the engines. Engineers were stimulated to emulation 
amongst themselves, The ase of reporting is thought to have 
been attended with more benefit to the country than any other 
single event, excepting only the invention of the steam engine 
itself.” I have placed on the wall a short table giving the improve- 
ment of daty of the Cornish engines during the period covered by 
Lean’s reports :— 


Duty of Cornish Engines, 


Duty in foot- Lbs. of 
pounds per coal per 
bushel (94 Ib.) I.H.P. hour 
of coal. (estimated). 
Newcomen 7,000,000 oo cs WS 
Smeaton.. .. .. .. .. 10,000,000 .. 18°6 
[aS ae 
Lean’s report, 1815 .. .. 52,800,000 .. .. 3°6 
” ” 1827 .. .. 67,000,000 . eo 2°8 
Rs » 1884 .. .. 98,000,000 . 1:9 
” » 1840 .. 107,000,000 i 


Highest duty of Mr. Leavitt's pumping engine at Louisville, 
140,000,000 per 1001b. of Pocahontas coal ; i. coal per I.H.P. 
hour, 1°38, I shall show later the creation of a new and more 
scientific system of testing by Hirn ani his colleagues in Alsace ; 
in 1855 was the — of a similar process of improvement. 
Quite lately there has been a revival of careful and independent 





have been established which would have been thought impossible 
ten ae ago. 

The history of expansive working in Cornwall is curious, Watt 

pletely understood the principle and patented it ; but he failed 
to make use of it. Woolf and Trevitheck re-introduced expansive 
working, and Woolf tried compound engines in 1812; but the 
compound engines were not more economical than simple engines, 
It is clear that the scientific conviction that expansion must be 
economical held its ground in spite of practical failures, and this 
led to repeated attempts, till at last an extraordinary amount of 
success was ieved. The p iar character of the load against 
which the engine worked, the lifting of a heavy mass of pum 
rods, contributed to force the use of expansive working. To wor 
without shock a large initial and gradually diminishing effort was 
necessary. The extraordinary economy obtained was due probably 
in part to the special action of the steam, the Cornish engine being 
virtually a compound engine, and the admission surface being 
protected from cooling to the condenser ; partly to the great 
effectiveness of a steam jacket in an engine which worked slowly 
and with pauses at the end of the stroke, partly to the small 
clearance and separate admission and exhaust valves. The lesson 
engineers should have learned from Cornish experience was that 
in restricted conditions high ratios of expansion were economical, 
In this case, as in others, later engineers generalised too crudely, 
and luded that expansive working was always economical. 
new scientific a was required to correct the error. 

Experiments on boilers.—To generate steam power economically 
the boiler must be efficient and the engine must be efficient, and 
the conditions of efficiency of boiler and engine are completely 
independent. Hence the early method of Watt, in which attention 
was paid only to fuel used and water pumped, has been replaced 
by a method of independent boiler and engine testing. The boiler 
uses coal and generates steam, the engine uses steam and generates 
power. The economy of the boiler is reckoned on the fuel, that 
of the engine on the steam. The earliest systematic trials of 
boilers are recorded in a —— by Mr. Josiah Parkesin the second 
quarto volume of the ‘‘ Transactions” of this institution. They 
are interesting as showing how early engineers realised the neces- 
sity of studying experimentally the conditions of generating steam 
economically. Parkes obtained information about the calorific 
value of different coals, measured the feed and fuel, reduced his 
results to a rational common standard, recognised the importance 
of regulating properly the air supply. If his results can be trusted 
the general average evaporation in boilers at that time was 7} lb. 
from and at 212 deg. per pound of coal. With improved firing, and 
especially with improved arrangements for air supply, the average 
evaporation was 8{1b., and the best 10}1b. A trial in Cornwall 
is given in which the evaporation was 154 lb. per pound of coal, 
but in that case I suppose the measurements or the reduction of 
the results must have been defective. 

As to the calorific value of coal, there has been for a long time 
no uncertainty of practical a The researches of Dulong 
showed that the calorific ue could be ascertained from the 
chemical analyses very approximately. No doubt there has been 
a want of a convenient calorimeter for determining directly the 
calorific value. This want has now been supplied by the invention 
of the bomb calorimeter, which “—— to give very trustworthy 
results without excessive trouble, Mr, Donkin has made it possible 
to get a bomb calorimeter in a less expensive form than at first 
used. Different coals, at any rate the better kinds of coals, do 
not differ much in absolute calorific value. Used in boiler furnaces 
they differ more partly from differences of mechanical aggrega- 
tion, but chiefly because the more bituminous coals require a 

er air supply for tolerably smokeless combustion than 
those which consist chiefly of fixed carbon. The greater 
excess of air involves greater chimney waste. It is to test 
the commercial calorific value that Professor Schriiter has esta- 
blished in Munich a heat laboratory where fuels can be tested cn a 
large scale and under ordinary practical conditions of combustion. 
The arrangements permit the determination of the exact conditions 
most suitable for each fuel. An enormous number of boiler trials 
have been carried out, but most of them are mere individual tests 
of very little scientific value. Engineers have been too much under 
the impression that the evaporation depended chiefly on the type 
or proportions of the boiler, or the —— of the heating sur- 
face, But there are no obscure or complicated actions concerned 
in generating steam. Boilers of all types give nearly the same 
results, provided only proper conditions of combustion are secured. 
They may differ in cost, in durability, in convenience, but in effici- 
ency they differ less than I think is commonly assumed. The 
following table shows that boilers of extremely different types, 
with very different proportions of heating surface and very differ- 
ent rates of combustion, and even with different coals, have all 
reached evaporations of from 11 lb. to 13 lb. of water from and at 
212 deg. per pound of coal. 


Boiler Trials, 
Ratio of grate Coal per sq. Evap’tion from 














Type. to heatin, ft. of grate and at 212° per Coal. 
sis ame. per hour. pound of ons. 

Gornitlt .. 0c Oe ce ee TE we OS 
Lancashire .. 1:36 .. . 22°9 11°2 Lancashire 
Galloway.. .. 1:24 $5 . 11°6 Anthracite 
Portable .. .. 1:69 .. 12°8 . 11°8 .. Welsh 
Tubular .. .. HOD 10°8 . 11°9 Anthracite 
Babcock .. .. 1:38 . 89 11°8 Anthracite 
Marine - 1:84 22°4 12°9 .. Welsh 
Merine .. .. 1:50 .. 25°5 . 12°5 .. Lancashire 
Thornycroft .. 1:70 .. TT i ce WS. WO 
Thornycroft .. 1:61 . 18°6 .. 12°5 Welsh 


Trials of Welsh and North-country coal.—Between 1857 and 1870 
several series of trials were made, partly at the instance of colliery 
owners, y under the direction of the Admiralty, to determine 
the relative value of Welsh and North-country for generating 
steam. These trials extended over months and were laborious 
and costly, and they seem to me to have failed altogether to 
yield any useful result. In 1857, in trials carried on for many 
months, the result was obtained that Newcastle coal would evapo- 
rate 12°911b., and Welsh coal 12°35 1b., from and at 212 deg. per 
pound of coal. Trials with the same boiler were then carried out 
under Admiralty direction by Messrs, Miller and Taplin. Their 
conclusion was that the Welsh coal evaporated rather more than 
the North-country coal. A third series of trials were carried out 
at Cardiff, and in these the Welsh coal was found to be greatly 
superior to the North-country coal. Finally in 1881-2 Mr. D. K. 
Clarke carried out extensive tests, obtaining from both coals 
evaporation of 1241b. to 13}1b. per pound of fuel. Mr, Clarke 
concludes that when both coals are treated properly they are 
equal in evaporative power and equally smokeless. How came it 
about that these long and costly trials gave such uncertain and 
discrepant results? Quite similarly discrepant results, I believe, 
may be found in trials intended to determine the relative efficiency 
of different types of boilers. In all these cases the failure to obtain 
definite and concordant results was due to overlooking the fact 
that the chief waste, the chief cause of loss of efficiency in the 
action of a boiler, is the heat carried into the chimney, and that 
this depends on simple conditions of air supply. In none of these 
trials was the chimney waste measured, and hence the observers 
had no key to understanding the discrepant results they obtained. 
Variations of —_—S are large enough to swamp all differ- 
ences due to type of boiler or quality of fuel. The experiments 
failed to be conclusive, from the want of a scientific perception of 
the importance of determining accurately for each fuel the 
minimum n air supply, and for each trial the proportion of 
heat lost in the chimney. 

Mulhouse trials of 1859.—The earliest boiler trials carried out in 
a completely satisfactory way were those made by the Société 
Industrielle of Mulhouse, in 1859. The society offered a prize to 
the maker of any boiler which would evaporate 1800 lb, per hour at 





engine testing and of the publication of the results, and records 
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75 1b, per square inch pressure, and which would evaporate 9°1 1b. 


very good quality. In those trials the calorific value of the coal 
was determined, the ashes were weighed and analysed, the amount 
of air passing through the furnace was determined, the heat loss 
in the chimney measured, and a fairly satisfactory attempt was 
made to ascertain the dryness of the steam. With these data a 
proper balance sheet of the expenditure of heat could be drawn 
up. The efficiency of the three competitive boilers, when worked 
in the way shown to be best for each in preliminary tests, was 
practically identical, and equal to about 70 per cent. With tho 
coal used in these trials, 130 cubic feet of air per pound of coal are 
chemically necessary for complete combustion. It was found that 
the reduction of the air supply almost to this limit, and to a point 
at which there was definitely incomplete combustion, red the 
chimney waste and increased the efficiency of the boiler. In two 
special trials, each of a week’s duration, the evaporation was 9 lb, 
with 331 cubic feet of air per pound, and 9°53, or 6 per cent. more 
with 247 cubic feet. Some striking results, showing the depend- 
ence of boiler efficiency on air supply, were obtained by members 
of the same Alsatian Society at the works of Dollfus, Mieg and Cie. 
From several series of trials the following is selected :— 





Coal Cubic feet of Lb. of 
burned air at 0 deg. water 
Date. per and0°76m. evaporated 
hour. per Ib. of per lb. of 

Ib. coal. coal. 
\ ere 206 5°86 
| 330 204 5°85 
Feb. to March, 1859 330 165 6°30 
| 2. . WW. . €@ 
\ 330 .. 1200 .. .. 6°66 


Here the efficiency increases as the air supply is diminished, even 
when it approaches the minimum chemically necessary. There are 
two ways in which decrease of air supply tends to increase 
efficiency. The quantity of heated air reaching the chimney is lees, 
and the velocity of the heated gases in the boiler flues is less, so 
that there is more time for heat absorption. The determination 
of the air supply to a boiler is not altogether an easy operation. 
An anemometer was used in Alsace, ah suitable conditions it 
will give approximately accurate results. In recent trials chemical 
analyses of samples of the furnace gases have been made, and the 
amount of air supplied and calculated from the percentage of CO,.. 
This method is accurate in principle, but the samples analysed are 
a very minute fraction of the total chimney discharge, and the 
samples may not be average samples. In some trialsin which this 
method has been used there are discrepancies in the ratio of the 
chimney loss and the undetermined loss chiefly due to radiation 
difficult tounderstand. Neither anemometer nor chemical analyses 
is suited to serve as a means of regulating the air supply in the 
ordinary working of a boiler. What is wanted is an instrument as 
easily read as a pressure gauge and giving continuous indications, 

The d .—The dasymeter, invented by Messrs. Siegert and 
Darr, of Munich, is a fine balance in an enclosed case, through 
which a current of the furnace gases is drawn. At one end of the 
balance is a glass globe of large displacement, at the other a brass 
weight. Any change of density of the medium in the chamber 
disturbs the balance. A finger on the balance moving over a 
graduated scale gives the amount of the alteration of density. An 
air injector draws the furnace gas from the flues, and it is filtered 
before entering the balance case, An ingenious mercurial com- 
pensator counterbalances any effect due to change of temperature 
or barometric pressure. The dasymeter is usually combined with 
a draught gauge, and an air thermometer or pyrometer in the flue 
is required if the amount of waste heat is to be calculated. The 
dasymeter requires initially exceedingly delicate adjustment, and 
its indications must be checked from time to time by a Bunte’s 
burette. It is set to read zero with pure air, and then any increase 
of density due to CO, is read as a percentage on the scale: When 
in adjustment it is as easy to read the percentage of CO. in the 
furnace gases as to read the pressure on a pressure gauge. When 
the dasymeter is fitted to a boiler the stoker has directions to 
adjust the supply of air, so that the furnace gases have about 12 
per cent, of CO, With practice he learns what alterations of 
the damper or fire-door or thickness of fuel on the te are 
necessary, or whether an alteration of grate area is desirable. 
After a little time the percentage of CO, can be kept ena 

‘Lhe diagram shows records taken on three days at a boiler pro- 
vided with a dasymeter. The first curve taken on October 25th, 
and the second on October 28th, represent the great variations of 
CO, in the products of a furnace controlled in the ordinary way. 
The third curve for November 4th shows to what a t regularity 
the working of the furnace can be brought a astoker who under- 
stands the indications of the dasymeter. e dasymeter is now 
largely used for boiler furnaces in Germany, and J am assured that 
in many cases a saving of 20 per cent. of the fuel has been secured. 
A similar instrument of somewhat different construction, invented 
by M. Arndt, is in use in France and Belgium. The air supply is 
the one controllable factor in the working of a boiler furnace, and 
we have trusted far too long to the practical experience of boiler- 
makers and the common sense of stokers to regulate this im- 
portant factor in boiler management. We do not trust the 
common sense of the stoker to regulate the boiler pressure or the 
water level, and it is equally necessary if economy is to be obtained 
that he should be supplied with some means of ascertaining defi- 
nitely whether his ma ment of the fire is good or bad. I 
believe in good and large installations ; at least, it will come to be 
considered as necessary to have an instrument of the dasymeter 
type as to have a pressure gauge, and this, I think, may be regarded 
asa gift of science to the practical engineer. ! 

Experiments on steam engines.—It has been seen that Cornish 
experience pointed to the rule that very large ratios of expansion 
could be adopted with economy pravided the conditions were those 
of Cornish engines. Expansion was generally used, but for a 
time with unfavourable results. Watt’s rotative engines gave less 
than half the duty of Cornish engines. If anyone would like to 
see what a curious state of mind engineers were reduced to by the 
success of expansive working in Cornwall and its comparative 
failure elsewhere, I can refer them to a paper by Mr. Palmer— 
1838—in the ‘‘ Transactions” of this Institution. Mr. Palmer 
found that while Cornish engineers claimed to have obtained a 
duty of 70,000,000 or even 100,000,000 per bushel of coal, no 
Boulton and Watt engine in other parts of the eountry was doing 
more than 28,000,000. He proceeds to a mathematical demonstra- 
tion that with steam of atmospheric pressure it is impossible to 
obtain a duty with no friction and no loss of any kind exceeding 
44,000,000, and that with steam of higher pressure used expan- 
sively the duty must necessarily be less. He concludes that the 
Cornish results are altogether incredible, ‘‘ Strong indeed,” he 
says, ‘‘must be the evidence that ought to induce this Institution 
to sanction statements of duty more than double that of the best 
Watt engine, and still more surpassing the limits Nature has 
assigned to steam to perform.” With the help of more accurate 
science we have been able to actually obtain a duty about five 
times as great as that supposed to be the limit of possibility by 


Mr. Palmer. 
(To be continued.) 








LicHT DravGcHT STEAMBOATS FOR AFRICA.—The 8,8, Buccaneer 
has just left the Thames, having on board four stern-wheel 
shallow draught gunboats, constructed for the Portuguese Govern- 
ment by Messrs. Yarrowand Co., of Poplar. Three of these vessels 
were constructed in floatable sections, so that they could be 
connected together and started within a few days after their 
arrival in East Africa, The fourth one was in small pieces, 
arranged for transport overland to the interior on the backs of 
natives. Two of the gunboats are for service at Lourenco Marques 
and two for Inhambane. These vessels are 89ft. in length by 
18ft. beam, Those for Lourenco Marques will have a draught of 
18in., with steam up. The two for Inhambane will have a draught 





of water from and at 212deg. per pound of Alsatian coal, of not 


of 14in, 
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ce Annual dinner of the Institute at the Fr 

day, May 10th, at 10.80am. A selection of papers will be read and 
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North-Eastern Steel Company,” by Arthur Cooper. (2) On the ‘‘ Hard- 
ening of Steel,” by H. M. Howe (3) On “Tests of Cust Iron,” by W. J. 
Keep. (4) On the ‘‘ Manufacture of Steel Projectiles ia . by 
Sergius Kern. (5) On the “Iron Ore Mines of Elba,” by Herbert Scott. 
(6) On the *‘ Effect of Arsenic upon Steel,” by J. E Stead. 

Liverroo, Excurereive Sociery.—Wednesday, May 8th, at the Royal 
Institution, Colquitt-street, at 8pm. Paper: ‘* Engin Work and 
Operations at Perim Island,” by Mr. J. Reney mith, M.I. Mech. E. 
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Interrupted E) by Prof | oy ns 

nterru e 'y ‘essor ‘orbes, M.A., 
F.RS, M. Inst. C E. Thursday, May 9th, at 8 p.m. Lecture: ‘‘ The 
Liquefaction of Gases,” by Professor Dewar, M.A., LL.D., F.R.8., M.R.I. 
Saturday, May llth at 3 pm. Lecture: ‘English Music and Musical 
Instruments of the Sixteenth, Seventeenth, and Eighteenth Centuries 
(with Illustrations upon original instruments),” by Arnold Dolmetsch, 
Eeq. Monday, May 6th. at 5p.m. General monthly meeting. 

Society oF Arts.—Monday, May 6th, at 8 pm. Cantor Lecture: 
** Recent American Methods and 4 ppliances employed in the Metallurgy 
of Copper, Lead, Gold, and Silver,” by James Douglas. Tuesday, May 
7th.at4pm. Applied Art Section. Paper: ‘‘ Recent I:nprovements in 
Designing, Colouricg, and the Manufacture of British Silks.” by Thomas 
Ward'e. H.R.H. the Princess Mary Adelaide, Duchess of Teck, will 

reside. Wednesday, May 8th.at8pm. ‘Ihe Extraction of the Rarer 

etals from their Oxides,” by Professor Wiiliam Chandler Roberts- 
Austen, 0.B., F. 8.8. 
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R red Telegraphic Address, ‘ENGINEER NEWSPA 
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*,* In order to avoid trouble and confusion, we find it necessary to inform 

dents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a 
envelope legibly directed by the writer to himself, end bearing @ penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 

with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there 


request to copies. 

*,* AU letters intended for insertion in Toe Ewomnxar, or containing 

oT anade tr sn ee a, fe oy Re 
‘or b as @ proof of good faith. NM u 
whatever can be taken of y icati an 

R, 8.—S8o far as we understand your sketch the invention is not new. 

L, A. E.— You appear to have entirely forgotten the question of cost, which 
seems to be a bar to any advance in the direction you suggest. 

J. T.—If the invention was yours in its entirety the patent should have been 
applied for in your name, and under the circumstances, as we understand 
them, would appear to be invalid. 

J. 8. V. B.—(1) The late C. Wye Williams held that water absorbed steam. 
The engine with the small copper pipe in the cylinder was described by Mr. 
Willans at a meeting of the Institution of Civil Bngineers. (2) The state- 
ments made in the United States patent have not been confirmed by experi- 
ence obtained in this country. (3) The water rises in the glass water gauge 
to the same level as the water inside the boiler. There is the same pressure 
of steam in the boiler and in the gauge. Why should the water behave 
otherwise / 











THE NEIL-BENNEIT GAS ENGINE. 
(Jo the Bditor of The Engineer.) 

Str,—Kindly allow me through your col to ask if any of your 
readers could give me information concerning the Neil-Bennett patent 
gasengine. What kind of engine it is for work. M. J. W. 
Wooiwich, April 29th. 


THE CO3T OF A BRIDGE. 
(To the Editor of The Engineer.) 

Sim,—Wi'l anyone kindly give me an idea of the approximate cost of 
an iron bridge 50ft. long by 6ft. wide by 10ft. high, to carry 70 tons dis- 
tributed over its entire length, in the Midland counties. Oxrorp. 

Kirtlingt »» Park, Oxfor 








DUST FUEL. 
(To the Edi‘or of The Bngineer.) 

S1r,—I shall be glad to receive the addresses of firms making apparatus 
for firing dust coal, particularly of the type invented by the late Mr. 
Crampton, who blew coal dust into a furnace with a jet of air. 

April 27th. Fivzg Carpoy. 


CUITING AND BUNDLING LIQUORICE ROOT. 
(To the Editor of The Engineer.) 

Sm,—I shall be very thankful if any reader can give me the name of a 
maker of a suitable machine for cutting liquorice root sticks to uniform 
length, of a hand press to bundle the cut sticks. a. L. 

London, May Ist. 
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THE UTILISATION OF THE SEVERN, 


Some thirty-two thousand pounds have been most 
profitably and economically employed on the improve- 
ment of the Severn Navigation between Gloucester and 
Worcester, and a considerable sum is now being expended 
by the Severn Commissioners on the deepening and 
widening of the river between Worcester and Stourport, 
both of which towns form the portals of the extensive 
Midland Canal system which converges at Birmingham. 
The Severn is now as navigable from the sea up to 
Worcester as the Seine is from Havre up to Paris; but, 
whereas the Seine is a busy channel of commerce from 
Rouen to the quays of the French capital, the silence of 
the Severn between the two cathedral cities is rarely dis- 
turbed by the noise of a steamer, and except for the large 
barge traffic, the thirty and odd thousand pounds spent in 
dredging and widening the channel might be said to be 
thrown away. This is a more pertinent instance of a 
neglected waterway than any of those Sir Courtenay 
Boyle referred to in his recent address:to the Associated 
Chambers of Commerce. The utilisation of our internal 
waterways, he said, did not attract the attention their 
importance and possibilities deserved. Was it not 
possible, he, asked, to develope the natural . water- 
ways and canals of the inland regions so as to 
afford useful and cheap means of transit for certain 
classes of trade? He cited the Aire and Calder, the 
Leeds and Liverpool, the Warwick and Birmingham 
Navigations, as examples of profitable and productive 
enterprise. He said something also of the potential 
value of the Thames and Severn Canal, which the Severn 
Commissioners and the Sharpness Canal and Docks 
Company, among others, are seeking to restore to its old 
position as a connecting link between the Bristol Channel 
and the Thames. With regard to the proposed Public 
Trust, to comprise all the waterways connecting with the 
Thames and Severn Canal, Sir Courtenay Boyle spoke 
cautiously to the Chambers of Commerce, as he did subse- 
quently to a deputation which begged him to use the 
influence of the Board of Trade in favour of the compre- 
hensive Trast Bill now before Parliament. The Board of 
Trade, he said, had always encouraged efforts made from 
time to time to restore the waterway between the Thames 
and the Severn. The Local Government Board, it appeared, 
was the chief objector; but so far as the Board of Trade 
was concerned, Sir Courtenay Boyle promised that its 
best endeavours should be used in favour of the pro- 
moters of the Trust. Such a remark counts for much 
from the permanent lieutenant of a Department which is 
ordinarily reluctant in initiative, and generally slow in 
concessions. But amid all these gracious speeches about 
the present and the future of inland navigation, Sir 


300 tons—a finger of the sea one might call it, reachin 
from tidal waters to the verge of the Black Odestey—end 
yet the most conspicuously neglected of the really navi- 
gable inland waterways of the kingdom. 

How does this state of things come to pass? The 
obstruction caused by the Westgate Bridge at Gloucester 
counts for something; but it does not account for all. It 
is easier to.set down what ought to have taken place than 
to explain why it has not occurred, and to this explana- 
tion Mr. E. D. Marten, M. Inst. C.E., makes an instruc- 





tive contribution in his comparison of the improvement 


Courtenay Boyle forgot to refer to the improved Severn, |, 
-| with its 10ft..of water, its capacity for steamboats of 





works, together with the current traflics, on the Severn and 
the Seine. Mr. Marten is the resident engineer of the 
Severn Navigation, and last autumn he made an explora- 
tion of the canalised Seine between Rouen and Paris. 
He examined the Seine from the point of view of the 
Severn engineer ; as one who had just completed, on a 
smaller scale in his own river, some such works as the 
French engineers had for years been engaged on; and as 
one also whose object was sufficiently defined in his 
statement that he saw and learned enough during his 
stay in France to confirm his previous opinion “ that no 
engineering difficulty exists to prevent a line of sea- 
going steamers being built and worked forthwith to trade 
between Worcester and Paris and other continental 
ports.” There isa wide difference, of course, in the cost 
and extent of the plans which have at last raised the 
Severn and the Seine from an uncertain 4ft. or 5ft. to a 
10ft. level. The deepening and widening of the Severn 


be | was carried out almost by private enterprise, and for the 


remarkably small sum of £32,000. The Seine im- 
provements have been executed by the State at a total 
cost of £2,500,000; and, by the way, it is just announced 
that the river is to be straightened and dredged between 
Rouen and the sea at a cost of £1,700,000, of which Rouen 
and Havre contribute about half, and the Government the 
remainder of the money. The result in either case is a 
contributory solvent of the problem, if it can still so be 
called, as to how to make our rivers the instruments of 
our needs. While vessels of 300 tons can now proceed 
from Gloucester to Worcester, steamboats of still larger 
tonnage are able to pursue their voyage from the sea 
at Havre to the wharves near Paris, where the net- 
work of canals begins. From the sea to Rouen, eighty 
miles, the river is tidal, and vessels drawing 20ft. to 22ft., 
or say of 1000 tons burthen, can make the Norman port 
at spring tides. From Rouen to Paris, between which 
points there are nine locks and weirs, the river winds 
over 150 miles, the distance being about seventy miles 
as the crow flies. But notwithstanding the tortuous 
course arid length of the river route, and the keen railway 
competition all the way, the water-borne traffic to and 
from Paris increased from 2,400,000 tons in 1879, to 
4,000. tons in 1893, and of that quantity no more than 
100,000 tons were local trafiic, 7.e., not subject to railway 
competition. Up tolast year, Mr. Marten notes, in his re- 
port to the Severn Commissioners, that only three over-sea 
steamers traded direct to Paris, two sailing from London 
and one from Liverpool. The Mabel, of the London line, 
is 166ft. in length, 24ft. 6in. beam, with a draught when 
loaded of 10ft. 6in., and requiring headroom at the 
bridges of 13ft. when fully loaded, and 19ft. when 
light. The Kenilworth, the Liverpool steamer, is 
145ft. long, 28ft. beam, and has a draught of 
8ft. 8in., but as the headroom needed by this 
boat varies from 18ft. to 26ft. according to her 
load, she cannot pass under the bridges—the lowest of 
which is 20ft. lin. above the river level—except when 
loaded up to her full carrying capacity. It has been the 
experience of engineers on this side of the Channel that 
the attempt to develope or revive the utility of our once 
navigable but neglected rivers is impeded by the manner 
in which railway companies, and even the highway authori- 
ties, have been allowed to construct their bridges. The 
same difficulty has arisen in connection with the otherwise 
entirely successful efforts to improve the navigation of 
the Seine. For example, there are three bridges of 
which the headway over low summer level is as follows: 
Sevres, 22ft. 2in.; Conflans, 20ft. 6in.; St. Pierre d’Ande, 
20ft. lin. On the Seine, however, the State acts the part 
of Conservator, and it may do what Conservancy Boards 
in this country can only accomplish after costly applica- 
tions to Parliament. With regard to one, if not two, of 
these bridges, Mr. Marten was informed that, owing to 
the obstruction caused at times of high water, plans 
are being carried out for rebuilding the structures on 
a better level. But on the Seine—as hitherto on 
tha Severn above Gloucester — the traffic is for the 
most part conducted in large barges, either fitted 
with their own motive power, or towed in trains by 
steam tugs. The larger the barge the cheaper the cost 
of transport, and Mr. Marten mentions that the present 
tendency on the Seine is to construct barges of the 
largest dimensions the navigation permits of. Their 
carrying capacity, as a rule, ranges from 350 tons to 900 
tons, with a draught varying from 7ft. 4in. to 10ft., 
and one of them is 200ft. in length. One monster 
described by Mr. Marten is built to carry 1000 tons; its 
length is 172ft.; beam, 26ft. 6in.; and draught, 10ft. Gin. 
Obviously such a craft can only be run at times of excep- 
tionally high water, though it appears that it is the 
custom to load down to within 4in. of the bed-rock of the 
channel. 

The moral Mr. Marten evidently wishes to point is that, 
the Severn and the Seine having both been improved up 
to the sanie level, the English waterway ought to be able 
to attract or create some such an increase of traffic as that 
which has steadily followed every successive stage of the 
canalisation of the Seine. There can be no doubt that Mr. 
Marten could point to a mass of facts in its support. With 
regard to his proposed line of steamers from Worcester 
to Paris, for instance, he makes out, hypothetically, a very 
good case. “The commodities carried at present from 
London to Paris,” he says, ‘‘ are mainly pottery, horns, 
skins, iron, lead, and leather ; whilst the main export from 
Paris is sugar. If, however, a good trade from Worcester 
to Paris could be secured, back carriage—at any rate for 
part of the return journey—would be found in flints from 
Shoreham, and china clay from Devon and Cornwall, 
which vessels returning from Paris would bring up to Wor- 
cester, where they would be stored in bulk at Diglis Dock, 
and forwarded on to the Staffordshire Potteries by canal 
in smaller quantities to suit the trade. At present large 
quantities of these commodities are used in the Potteries, 
but they are taken by sea to Runcorn on the Mersey and 
there stored, and subsequently forwarded as required by 
Trent and Mersey Canal.” Few will be found to differ with 
Mr. Marten, at all events in his contention that the Severn 
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Navigation with its 10ft. channel, giving access from the 
sea direct to the gate of the Midlands and the extensive 
canal system of the Black Country, offers facilities for a 
great amount of traffic at present checked by heavy rail- 
way rates ; or, indeed, traffic of a character that does not 
as a rule pay for railway transportation. 

But what are the facts ? It is insisted by Mr. Riley, of 
Messrs. Alexander and Co.—the largest timber importers 
in Cardifi—that nota single additional ton of goods has been 
carried on the Severn since the improvements in its channel 
were effected between Worcester and Gloucester. Bristol 
Channel shipowners declare that there is no need to dis- 
cuss schemes for a new service between Worcester and 
Paris while they are prepared to put a fleet of coasting 
steamers on the river, if only its approach at Gloucester 
were adapted to the class of vessels in use. The truth is 
that on the Ssvern—as on the Seine—the bridge question 
forms the stumbling block. The Westgate Bridge at 
Gloucester has 2ft. less headroom than the lowest bridge 
over the Seine, and forms a barrier to such vessels as 
could safely navigate the Bristol Channel and the 
stormy seas around our coast. Mr. Riley cites the case 
of the steamship Emily, which was dispatched from 
Penarth to Worcester in April last year with 210 tons of 
cargo. The boat is 128ft. long, 20ft. beam, and draws 
9ft. of water; but although the river was at low summer 
level, and smoke-stack and mast were down, she could 
not pass under the Westgate Bridge. It has been 
shown what the French Government is doing in the case 
of an obstruction of the like kind on the Seine. But the 
conversion of the stone structure at Gloucester into a 
swing bridge, although said to be required for the 
navigation of the Upper Severn, and strongly recom- 
mended in Mr. Marten's report, would require Parlia- 
mentary sanction, and that would involve an expensive 
contest, in which Gloucester for more reasons than one— 
because the port does not want to see the traffic pass by, 
and the town objects to interference with its only highway 
to the West—would be found stoutly opposing the Bill 
in Committee. The case is only one more illustration of 
the difficulties in the way of utilising our rivers, and the 
contrast suggested in Mr. Marten’s report between the 
two ways of removing an obstruction reminds one that 
there are instances still in which “they manage these 
things better in France.” 

There still remains the question whether the “‘ steamers 
of special construction” referred to by Mr. Marten would 
not meet the bridge difficulty, and contribute to the 
development of traffic upon the neglected river. On that 
point some valuable testimony has recently been given 
by Sir E. Leader Williams, whose experience on the 
Weaver Navigation, not less than on the Manchester 
Ship Canal, enables him to speak with authority on the 
subject. We described some months ago a project—with 
Lord Dudley at its head, and backed by an influential 
committee representing the Midlands and South Wales— 
for constructing a fleet of steam barges capable of navi- 
gating the channel between Cardiff and Sharpness, as 
well as the canalised Severn between Gloucester and 
Worcester. The vessels were to be from the designs 
of Mr. J. McGregor, M.I.N.A., of Victoria-street, who 
was for many years engaged in similar work for the 
Government of India, and is responsible for the type of 
boat used in navigating the Indian inland waterways. 
Sir E. Leader Williams was called in by the Severn 
Commissioners to advise upon Mr. McGregor’s plans 
and drawings, especially in regard to the practicability of 
the proposed steamers passing under the Gloucester 
Bridge. His conclusion, dated March 29th, is that 
‘taking all the circumstances into consideration, I am 
of opinion that the proposed vessels are well adapted for 
the particular work for which they are designed.” Even 
if there were 4ft. of flood water in the river and the 
steamer carried no cargo, it could safely pass the bridge 
by lowering the funnel and wheel, for which provision 
is made. It would have to be warped through the bridge, 
which crosses the river diagonally, and that would be 
done from a steam winch on board. A little dredging 
would be required above and below the bridge, 
and Mr. Marten says that could be easily carried out 
at small cost. The dimensions of the steam barges, 
according to Sir Leader Williams’ report, will be 
133ft. long by 21ft. beam, with a load draught of 
8ft. 9in., and a cargo capacity of 400 tons dead weight, 
exclusive of boilers and machinery. They are to be 
fitted with compound condensing engines, working at 
1501b. pressure and developing 150-horse power, making 
a speed of eight miles an hour through the water. ‘ My 
experience on the Weaver Navigation,” Sir Edward 
remarks, “ has an important bearing on this case. When 
I commenced the works for the improvement of that 
river in 1857 barges of 90 to 100 tons were employed, 
hauled by horses, and towed down the Mersey estuary by 
steam tugs. Now steamers of 250 to 300 tons are used, 
each towing two large lighters of nearly the same 
capacity ; the result being that the whole of the Cheshire 
salt trade to Liverpool goes by water.” It will thus be 
seen that the improvements which have been made in 
the Severn up to Worcester, and even now being con- 
tinued on a smaller scale up to Stourport, may be more 
fully utilised in one of two ways. The conversion of the 
Westgate bridge, involving a large cost and a stubborn 
Parliamentary fight, would admit coasting steamers to 
the upper Severn. But, leaving the bridge as it stands, 
there is the alternative in Mr. McGregor’s specially 
designed steam barges, which could also be adapted for 
coasting traffic in the Bristol Channel. The first plan is 
obviously not one to be immediately realised. The 
second, we are informed, is so far advanced that the first 
of the boats may be expected to make a trial trip in July 
or August. 


THE CONSERVATION OF ENERGY. 


In Cassier’s Magazine for January was published an 
interesting paper by Professor Morton, on ‘“‘ Engineering 
Fallacies.” We commented on this paper in our issue of 


Professor Morton, whois President of the Stevens Institute, 
has published a second article headed, ‘‘ More Engineer- 
ing Fallacies,” in which he takes us to task for certain 
things which we have written—or rather, which he 
thinks we have written—concerning perpetual motion 
and the conservation of energy. He has quite mistaken 
the nature of the views we have expressed, and asserts 
that we have published ‘‘a defence of perpetual motion 
as a rational subject or field for the labours of inventors.” 
What we have really said is that certain things, for 
which no reason—we do not say cause—can be 
assigned, occur in nature which stand in the way 
and prevent a machine being made which will work 
automatically. For example, if a substance existed 
which was opaque to magnetic rays or lines of force, then 
it would be possible to construct a magnetic self-working 
engine. Now, we said there is no known reason why 
a material of the kind should not exist, and we went on 
to add that if any adequate investigator asserted he had 
discovered a material of the kind, there is equally no 
scientific reason why we should dismiss him without a 
hearing. Professor Morton advances nothing in the way 
of argument against this, but contents himself with 
quoting from his first article a passage which runs thus :— 
“Every engineer or investigator who undertakes the 
examination of any new project involving an assumed 
discovery of new laws, or modes of action among the 
forces of nature, must hold with absolute confidence the 
great doctrine of the conservation of energy, with its 
corollary relating to what is technically termed perpetual 
motion. This doctrine may be briefly stated as follows: 
No item of energy in the universe ever perishes, nor is 
any item of energy ever added to the existing supply.” 
Professor Morton has already been surprised by some of 
our utterances; possibly he will be yet more surprised 
before we have done. 

The scientific method consists in refusing to accept as 
certainly true what is incapable of proof. In the study 
of natural philosophy, however, we meet with a great 
deal that we do not understand because we do not know 
all the facts, and we are therefore compelled to construct 
theories which gradually assume the shape of useful 
working hypotheses. They are accepted by an act of faith, 
and those who hold them must be always prepared to defend 
them ; and with all due deference to Professor Morton, 
we submit that it is only the half-trained who will venture 
to assume that such hypotheses, for example, as the 
atomic theory of Dalton, or the kinetic theory of gases, 
represent the last word that science has to say. It will 
be found, indeed, on examination that outside pure mathe- 
matics little more can be urged in favour of any theory 
than that the balance of probabilities supports it. 
We venture to think that Professor Morton will agree with 
us when we repeat that science should accept nothing as 
certainly true unless if can be proved to be true; and 
here we hasten to add that the word ‘‘dogma” should 
have no place in science. Let us suppose that Professor 
Morton agrees with us as to the necessity for proof, and 
proceed to consider the ‘‘ dogma” of the conservation of 
energy, which, he says, every engineer should hold. How 
far it has or has not anything to do with what we have said 
concerning gravity or magnetism is a matter which we 
shall deal with presently. 

From first to last the doctrine—not ‘ dogma —of the 
conservation of energy is not only incapable of proof, but 
flatly opposed by the daily experience of every individual. 
Years ago Clerk-Maxwell stated the conditions under 
which it might be evaded; and numbers of scientific 
writers believing it, nevertheless persistently ignore it. 
If we asserted that the whole thing was a metaphysical 
abstraction as more than one recent authority has 
implied, Professor Morton would find it not easy to 
prove the contrary; but we shall not set him a task so 


difficult. Let us ask him instead, What is the thing 
“conserved?” What is “energy?” How is it con- 
served? He will find it hard enough to answer even 


these questions. It has been said that energy is ‘‘ capa- 
city for doing work.” But how can a “capacity” be 
“conserved ?” So far as we have any idea of energy, it 
is associated with motion. Is the conservation of energy 
the conservation of motion? Yes, according to one 
school of thinkers. But how is this view to be reconciled 
with the storing of energy in a weight lifted from the 
ground? It cannot be a storage of force, as supposed 
by Helmholtz, because, according to Newton’s Third Law, 
force cannot cause motion; and all modern writers on 
dynamics have abandoned the definition that force is a 
cause of motion. Tait set the example years ago, and 
his views have gradually filtered downward. But if 
energy is neither force nor motion, what physical entity 
is it? In truth, neither Professor Morton nor anyone 
else can define energy, or convey the least scrap of an 
idea as to how it is conserved. The proposition which 
he has elevated into a dogma is as incapable of proof as 
the definition that two parallel lines if indefinitely pro- 
longed would never meet, and far less capable of appeal- 
ing to our feelings. We feel that the proposition about 
the two parallel lines must be true, and we know that 
the result of experiment, as far as it can be tried, supports 
this view. But there is nothing of the self-evident pro- 
position about Professor Morton’s “‘ dogma.” In the first 
place, we do not know what it is that takes place, nor 
how or why anything takes place. We have not two 
straight lines lying side by side before us. Our eyesight 
cannot help us. That is one difficulty. The truth of the 
dogma is incapable of ocular demonstration. Again, alike 
in the laboratory and in the arts, we invariably find that 
energy is not conserved—we never get back all the work 
we put into a machine. So great is the inherent difficulty 
raised by this fact, that Thomson, now Lord Kelvin, 
invented the theory of the degradation of energy to 
account for what was going on all around us day by day, 
hour by hour, and limited the age of the world to 
12,000,000 years in consequence. Professor Morton is 
quite correct when he says that ‘the idea was first 
announced in its general form by Mayer in 1842 ;” but he 
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is wrong in supposing that Joule’s experiments, the results 





of which were given to the world in 1862, can be regarded 
as proof of the truth of Mayer’s views. We have said 
that Maxwell has stated the conditions under which 
energy could in a sense be obtained for nothing. It is 
worth while to indicate the nature of the method 
suggested. In every volume of gas, according to the 
kinetic theory, there are molecules in very rapid motion, 
A proportion of these molecules possess more momentum, 
and so more energy than therest. If, now, it were possible 
to abstract all the molecules with the greater energy from 
those with the lesser energy, then the molecules so 
abstracted could do work on a piston, one side of which 
received their blows while the other side received the 
weaker blows of the molecules of lesser energy; and it 
will be seen that the idea of so separating the molecules 
into classes does not involve the necessity for the 
expenditure of any energy, because the sum of 
the energies of the two volumes of gas would be the 
same after the separation as before it. Finally, we 
may point to the fact that scientific men constantly 
ignore the theory. We find it stated, for example, in 
almost every treatise on astronomy, that the temperature 
of the sun, for instance, could be maintained by the 
impact of swarms of meteors which he “ attracts.’’ Lord 
Kelvin, again, holds that the heat of the sun can be 
explained by internal “ attraction” constantly reducing 
his mass. But if the doctrine of the conservation of 
energy be true, these statements cannot be, for the simple 
reason that the sun must expend as much energy in 
“attracting” a body to him as the collision of that body 
with him would return as heat. 

It may be taken, then, that while we believe as an article 
of faith that the doctrine of the conservation of energy is 
true, it must be granted that its truth is quite incapable of 
rigid proof, and it at the same time is opposed to everyday 
experience. Now, this being the case, we repeat that we are 
perfectly justified in asserting that if a man stated 
seriously that he had discovered a material or a method 
which would shield magnetic lines, we have no valid 
reason to urge why that statement should not receive 
attention, because, in the first place, it is not possible to 
prove that the conservation of energy is a law to which 
there can be no exception, or that it is generally true of 
every locality and time ; and, in the second place, because 
it remains to be shown how or in what way the exist- 
ence of a magnetic shield would be contrary to that law. 
We have written, ‘‘ There is no reason known to mankind 
why gravity should not be intercepted.” To this Professor 
Morton replies, ‘There is abundant reason known to 
anyone and to all those of mankind who understand the 
doctrine of the conservation of energy, because such an 
interception of gravity would involve the creation of 
energy.” Would it? How and why? We await Pro- 
fessor Morton’s explanations. 

Calling his attention to the fact that the doctrine can 
only possess an impregnability brought about by defini- 
tion, we may, for example, argue that the sum of the 
energy in the world is not constant. Indeed, that is 
admitted on all hands; and we may go on to say that the 
sum of the energy of the solar system is not constant. 
That also is admitted. All that can be dogmatised about 
is that the sum of the energies of the universe is constant. 
Now it is admitted that the sum of the energies in the 
solar system is not constant. That will be sufficient for 
our purpose, and would justify us, if justification were 
needed for the statement which has given such offence to 
Professor Morton, notwithstanding that we have freely 
admitted that a magnetic engine such as we described 
would “‘ in one sense” apparently contradict the conser- 
vation of energy theory. Perhaps he would have rested 
content had we omitted the words we have italicised. 

But the difficulties connected with magnetism are at 
least as great as those connected with gravity. Professor 
Morton knows, of course, that heat, light, electricity, and 
magnetism are allakin. Now, heat, light, and electricity 
can all be intercepted. That fact does not cause the 
breakdown of the ‘‘dogma.” Magnetic lines cannot be 
intercepted. Are weto take it for granted that the reason 
why must be sought for in the fact that if they 
could be so intercepted one of nature’s forces might be 
utilised just as the wind or a waterspout can be utilised. 
What, in a word, has the dogma of the conservation of 
energy to do from first to last with the propositions 
which we have advanced? To smooth Professor Morton’s 
path we may say that we take the doctrine of the con- 
servation of energy as he does as an article of faith. We 
believe in it fully and freely as universal, but we are not so 
bigoted on the subject as to imagine that it must hold good 
of every process that takes place on the earth. Nor are we 
sure that we can always tell just how, when, and where 
the process of conservation takes place. There are, for 
example, certain chemical, electrical, and gravitation 
puzzles which tend to shake one’s faith now and then. 
But we have no doubt that Professor Morton can 
write a most interesting paper explaining precisely why 
it would be a breach of the law of the conservation of 
energy if a slate could play the same part with magnetism 
that it does with heat, light and electricity. If, however, 
it should so happen that he cannot do this, then is it 
too much to ask him to apologise for the somewhat un- 
civil terms in which he has criticised an article which 
it is courteous to suppose he did not quite understand. 
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THE DIRECT PUDDLING OF PIG IRON FROM THE BLAST 
FURNACE. 

AN apt illustration of the truth of our observations in the 
sub-leader on April 5th as to the ‘‘ cheapening of production 
in iron manufacture,” is afforded by what has been accom- 
plished by our countryman, Mr. Bonehill, at the Hourpes 
Ironworks in the centre district of Belgium. The one blast- 
furnace turns out 100 tons of Pig iron daily, and the whole 
of its production is now puddled directly, without being 
allowed to cool, and consequently with a considerable saving 
of fuel, while the silicious impurities which iron contracts by 
being run into pigs in the ordinary way are avoided. The 
molten pig iron, on issuing from the tap hole of the blast 





furnace, is received in a cloged reservoir holding 35 tons 
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where it is maintained in a state of fusion by the combustion 
of producer gas led over the surface of the bath. The metal, 
still hot, is drawn from the reservoir and conveyed in a foun- 
dry ladle, holding about half a ton, to the puddling furnaces, 
which are heated by gas from the producers attached to them. 
The fear was expressed when the idea of this method was 
started that the furnace bottoms would not stand the enor- 
mous and continuous heat given out by the molten pig; but 
the experience of several months has set these fears at rest, 
no furnace bottom having yet required repairs. The iron is 
“brought to nature” in from forty to forty-five minutes, 
which is half the time required if the metal is re-melted 
before puddling, and the furnace waste is found to be little 
more than 6 per cent., while the coal consumption is reduced 
by 75 per cent. Moreover, with ordinary qualities of pig the 
puddle bars obtained by the new method are of high quality, 
and show a very clean surface on rolling. Taking into 
consideration the reduction in labour required about 
the blast furnace and the puddling furnace, and the 
increased production of the latter, it is found that a 
saving is effected of about 6d. per cwt. on puddle 
bars, and at least 9d. per cwt. on the finished iron. 
The puddled balls are shingled under a steam hammer. 
From trials made on two furnaces the output in the 
turn of twelve hours was eleven tons on a total con- 
sumption of 38 cwt. to 40 cwt. of coal for both, or 17 per 
cent. of the output, instead of the 50 to 100 per cent. 
ordinarily required. The waste of metal is reduced 7 per 
cent. of the charge, and the output by four puddlers in the 
twelve-hour shift is 54 tons of puddled bar per furnace, as 
compared with 64 cwt. by three hands in the ordinary way. 
The saving by the new method is stated to be about 13s. 5d. 
per ton of puddled bar, 54 per cent. of that quantity repre- 
senting the saving in fuel, 18 per cent, the diminished waste 
of metal, and 28 per cent. the saving in wages. In the latter 
item is included the cost of the seven or eight hands dis- 
pensed with on the pig bed. 


LABOUR OPPOSITION TO MACHINERY. 


Ir reminds us of Canute bidding the waves recede, to hear 
of the President of the Yorkshire Miners’ Association 
endeavouring to oppose the spread of the use of machinery in 
mines. We have ta us as we write the texts of the Coal 
Mines Regulation Act, 1887, and the text of the Coal Mines 
Regulation Bill, 1895, now before Parliament, and it is clear 
to us, upon comparing the two, that coal mining is an 
industry which is becoming increasingly hampered by restric- 
tions to such an extent that colliery companies in the future 
will resort to the employment of machinery in a more and 
more complete manner, and where possible, to the displace- 
ment of manual labour. This is the direction in which 
things are tending. Our mining engineers are very well 
aware of this, and would be the first to deprecate the absurdity 
of any spokesmen on behalf of the men endeavouring to stem 
the onward progress of machinery with one hand, whilst 
with the other they weave around the mineowner such coils 
of legislative red tape with regard to his consideration for 
those he employs as will perforce cause him to turn to 
machinery with an ever-deepening sense of relief. It isa 
matter of history that when the Act of 1887 came into force 
the home demand for colliery machinery and plant increased, 
and if the new Bill passes into law, the classing of mines or 
parts of mines as “‘ dangerous,” and the consequent coming 
into force of the new special rules which the Home Secre- 
tary will have power to enforce, is certain to cause a call for 
improved ventilating and other machinery and apparatus, 
especially connected with illumination, the use of explosives, 
watering to allay coal dust, &c. This last point will probably 
cause a demand for watering apparatus of a novel character, 
whilst the proposed regulation as to shot firing invests with 
additional interest the experiments into the question of 
flameless explosives which were carried out by the North of 
England Institute of Mining Engineers at Hebburn. The 
tendency is distinctly in the direction of the home demand 
for mining machinery and apparatus increasing rather than 
declining. 


PARLIAMENTARY PROCEDURE. 


THE proceedings of the Select Committee on the Lynton 
and Barnstaple Railway Bill have been the subject of a good 
deal of comment since the 26th of March, when the Com- 
mittee decided to reject the proposed standard gauge railway 
to Lynton in connection with the Great Western Railway and 
Barnstaple in favour of the Bill for what is known as the toy 
railway from Barnstaple to Lynton. The full gauge railway 
seems to have had no features of objection except cost, but 
there were objections to the toy railway, which were over- 
come by the Committee, who suggested that if the capital 
and borrowing powers were raised by respectively £10,000 and 
£5000 they would the preamble. The Barnstaple Lynton 
Railway is planned on about 2ft. gauge, and would, of course, 
involve changes of gaugeand very slow speed transport, while the 
other line would be in communication with all the places on 
the Great Western Railway. The precedent set by the Com- 
mittee is one which is looked upon as likely to prove very 
inconvenient if it is to be carried through. We are therefore 
not surprised to learn that notice has been given that on the 
third reading of the Lynton and Barnstaple Railway Bill in 
the House of Lords, to-day, Lord Fortescue proposes to call 
attention “‘to the serious precedent involved in the Com- 
mittee’s unexampled amendment authorising the promoters 
to pay, and the Paymaster-General to receive, within a month 
after the passing of their Act, an addition of over one-sixth 
to their deposit of money lodged with him in compliance 
with Standing Orders on or before January 15th, 1895.” 
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Traite Theorique et Pratique des Moteurs a gas et a Petrole. 
Par Aime Wirz. Tome I. et Tome II, Paris: E, Ber- 
nard et Cie., Qua des Grands-Augustins. 1895. 

M. Wirz has for many years made an enthusiastic study 

of the gas engine, and he has always taken what has in 

the past seemed an optimistic view of the fature of this 
motor. It is still with him a favourite subject, and 
although there does not seem to be such a wide field now 
for improvement, we have seen that M. Witz’s hopeful 
views have been verified, and there is every reason to 
agree with him in the ideas he now holds as to the gas 
motor of the future with poor gas for its fuel. The 
first of the volumes before us was published in 1892, and 
deals with gas engines chiefly. It contains the results of 
the careful investigations into the performance of gas 
engines and the behaviour and combustion of gaseous 





mixtures in motor cylinders which have been published 
in abstract in this country, and have made M. Witz’s 
name familiar to every British gas engine designer. It 
also contains those analytical discussions of gas and air 
compression and expansion problems which are of such 
importance in connection with gas engine economy, and 
upon which M. Witz has written the valuable original 
papers which have appeared in abstract in the ‘“‘ Proceed- 
ings ” of the Institution of Civil Engineers. On all these 
subjects the book is a valuable one, and is unique. To 
its worth in this respect is added that of a very full 
descriptive account of the gas engines of the Con- 
tinent, and most of those of our own country, and 
indeed it is remarkable how very complete is M. 
Witz’s knowledge of the engines made in Great 
Britain. This, however, is more to be seen in the 
second volume, which deals largely with oil engines as 
well as gas engines. Although so-called petroleum 
engines were made some time ago and described in the 
first volume, including the vertical two and three-cylinder 
engines of MM. Forest and Gallice used in numerous 
yachts, they were really gas engines working with air 
carburetted by passing through very light oils or spirits. 
The oil engine as it is now known, using heavy petro- 
leums, really owes its existence to British engineers 
who were led to persevere in the task of surmounting 
the difficulties of gasifying or burning vaporised heavy 
oils with high flash points, partly by English laws and 
partly by the necessity for producing an engine with which 
there was nodanger. The first part of the second volume 
takes up the history and progress of the gas engine at 
the date where the first volume drops it, and the author 
glances at the position now reached with regard to 
economy, possible direction of improvement either in cycle, 
or in thermodynamic or mechanical changes. He arrives at 
the conclusion that the gas engine has become standard- 
ised as to these matters, that its history has in fact been 
written and only minor matters remain, and he mentions 
the large gas engines now becoming common, such as 
those at the Pantin Mill recently illustrated by us, and 
one of 400 horse-power indicated at Godalming, Surrey, 
as evidence of the maturity of this rival to the steam 
engine. He pays particular attention in this volume to 
the several systems of producing cheap gas, such as 
Dowson’s, Taylor's, Wilson’s, Thwaites’, Lomis’ Longs- 
den’s and others, because he says these afford the means 
with the gas engine of completing the conquest by the 
latter as against the steam engine of nearly all the fields 
of employment of motors. 

What we may briefly term gas engine thermody- 
namics receives attention in development of that in 
the first volume, the entropy temperature diagram 
being used in this further treatment of the subject. 
The important part of the volume, however, re- 
mains as in the first, with the practical descriptions 
and discussions of the modern gas and oil engine con- 
struction and performances. Attention may, however, be 
called in passing to M. Witz’s consideration of the 
applicability to the gas engine of the regenerator, such as 
that used by Stirling, Ericsson, and Siemens in the air 
engine, his conclusion very properly being that until the 
gas engine works on an entirely different cycle from those 
now most used, the regenerator is of no value, especially 
as there appears to be no means of utilising the large 
quantity of heat which is purposely transmitted to the 
jacket water of oil and gas engines. Reference should 
also be made to the descriptions which are given of the 
more recent gas engines, including that of the double- 
acting engines such as that of M. Letombe, in which, 
with the Otto cycle at either end, one impulse at every 
revolution is given, with arrangements which secure a 
very long range of expansion for the working stroke. 
English oil engines occupy a considerable part of this 
volume, and generally the descriptions of the working of 
the details of the engines are correct. There is, however, 
an engine credited to M. Cadiot, and the Roots oil engine 
illustration is in error used to illustrate this Cadiot gas 
engine, which is a copy, we believe, of that of Messrs. 
Roots and Co. The various forms of vaporisers used in 
France and England are illustrated and described, and 
much attention paid to methods of governing and feeding; 
but the author has in some cases been a little misled by 
following some patent specification drawings rather than 
the drawings of the actual engine. There is a little con- 
fusion, also, in this respect with regard to both the Roots 
and the Weyman, Knight or Trusty engine; but these 
are small matters which will readily be corrected by those 
English readers who follow the subject through the book. 
It is rather curious that English terms, such as “ self- 
starter,” should either have no equivalent in French 
technical language, or that, this apparatus being a purely 
English invention, no attempt has been made to change 
the name given it by its inventors. Space will not permit 
us to enter into a critical review of M. Witz’s treat- 
ment either of the oil engine or the gas engine. We have 
only been able to refer in general terms to his very useful 
volumes, and we may conclude by saying that every 
engineer interested in either gas or oil engines has either 
already or will no doubt consider it necessary to become 
possessed of a copy. 
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THE FAILURE OF THE BOUZEY DAM. 


To the history of the great reservoir dams in different 
parts of the world another disastrous failure has to be 
added. As our readers are already aware, a vast torrent 
of water was let loose early last Saturday morning by the 
bursting of the masonry dam ai Bouzey, near Epinal, 
the water in its irresistible rush down the Aviére valley 
levelling villages farms, and railway banks, and carrying 
cattle and people before it towards the Moselle, and leav- 
ing an indescribable scene of desolation behind it. The 
dam is situated about 44 miles from Epinal, in the valley 
of the Aviére, in the department of the Vosges. When it 
gave way the great body of water let loose first oblite- 
rated the village of Bouzey, not a house in the place being 
left standing. It next reached Les Forges, where it left 
but a few of the houses of the 1400 inhabitants, and then 
passed Uxegeney, and thence through Darnieulles, a 
village of 600 inhabitants, where it swept every build- 
ing away. At Domévre also seventeen houses were 
destroyed. Finally it reached Nomeny, distant about 
ten miles from the dam, where the Aviére joins the 
Moselle. Throughout the whole of this disastrous 
rush of ten miles through the Aviére valley the 
water claimed its human victims, and considerably 
over one hundred have, it is feared, been drowned, and 
many carried away into the Moselle, including those at 
Nomeny, who were, it is said, caught in considerable 
numbers although at that distance from the dam. 
Between Jussey and Nancy a length of about 1600ft. of 
the railway bank was swept away, and in the ten miles 
of its course the great flood destroyed several bridges. 
The railway bridge at Darnieulles was destroyed, and 
another near the broken railway bank was ruined. 
stone bridge over the Aviére was in part carried away. 
The main arch remains, but the approaches and earth- 
works appertaining to them were swept away. After 
passing Bouzey the torrent crossed the Canal de 1’Est, 
and by breaking the canal banks added to the volume of 
water set free. From this point it had an uninterrupted 
course in the valley of the Aviére until it reached the 
railway bridge at Darnieulles, which, as already stated, it 
destroyed. 

It would be difficult at present to give any picture of 
the scenes of death and destruction which marked 
the path of this frightful torrent during the short time 
of about ten minutes of its existence, and though it 
has not reached in devastation and horror the appalling « 
results of the failure of the Connemaugh dam in June, 
1889, it far exceeds that which occurred some years ago 
at St. Gervais les Bains. 

The Bouzey dam was commenced in 1879, and was 
finished in 1884, but before its completion, or before 
completely filling the reservoir, the dam had already an 
ominous history. It was built to form a reservoir of the 
upper valley of the Aviére for the supply of the Eastern 
Canal, and to provide a supply of 7 millions of cubic 
metres, or 1,848,987,000 gallons. It is 1545ft. in length, 
and is, or was, as will be seen by the section which we 
publish herewith, 49ft. 3in. above the river bed and 
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75ft. 6in. above the foundation. Its width at the top is 
13ft. 1}in., and at the base 39ft. 4in., these figures 
being the equivalents of the metric measures given 
in the engraving, its dimensions thus being exceedingly 
small transversely as compared with those of the Vyrnwy 
dam, although it approximates to some other continental 
dams. The plan of the wall is straight, and its profile or 
section was designed to be of “‘ equal resistance” —that is 
to say, each joint assumed perpendicular to the resultant 
of all the forces acting on it. The masonry of the section 
thus chosen was necessarily under tension near the back 
face with a full reservoir, and it is much to be feared 
that too much reliance was placed on the relation 
between the strength of the materials and the strength of 
a structure composed of them, and too much perhaps on 
the sufficiency or thoroughly satisfactory character of the 
foundation. The dam was founded on a porous and 
laminated sandstone, and on conglomerated rock, con- 
sisting of silicious stones joined together with a weak 
cementing material, and according to Torricelli’s “‘ Bacini 
d’'Irrigazione,” and Wegmann’s “ Design and Con- 
struction of Masonry Dams,” it varied in strength from 
800 to 600 kilogs. per square centimetre, or 300 to 600 tons 
compressive resistance per square foot, its tensile strength 
being only 11 tons per square foot. The trench 
for the foundations was excavated in comparatively 
good material, but did not reach the absolutely solid 
rock; and to prevent any leakage from the reservoir a 
wall 6ft. 6in. in thickness was built a little distance above 
the dam from the solid rock bed to the river bed. This, 
however, it will be seen, was of very little effect, if any, 
and was apparently an afterthought insufficiently carried 
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out, for when the reservoir was partly filled in 1882, a 
number of springs appeared in front of the dam, two of 
which shot upwards 5ft. in height, discharging a large 
quantity of water, although the height in the reservoir 
did not reach within 11ft. of the top of the dam. The 
leakage at this time was said to reach nearly 4000 gallons 
per second. The flow from these two springs soon de- 
creased ; but the flow from them remained constant at 
the rate of 79 gallons per second. A much more alarming 
occurrence, however, scon afterwards made it necessary 
to lower the water behind the dam. About 448ft. 
moved or deflected down stream, giving the wall 
a curved form concave towards the reservoir, the 
movement being sufficient to give the curve a versed 
sine of 14gin. This movement or distortion has 
been attributed by some engineers to the tension at 
the back face, or, in other words, to the insufficiency of 
the section. Numerous fissures appeared at the front 
face which opened in winter and closed in summer, each 
discharging about 15 gallons per minute, and it was not 
until 1885 that the water was allowed to approach its 
maximum height cf 47ft. above the river bed. In 1889 
further works were undertaken to strengthen the dam and 
to prevent leakage, and it was in that year that the water 
in the reservoir was allowed to rise to the maximum 
height. This took over two years, but the water has re- 
mained at this height until last Saturday. Assuming the 
foregoing to be a true history of the dam, and what we 
have written has been known for seven or eight years, 
it will be seen that those who will be intrusted with the 
investigation of the disastrous failure will probably have 
a task much easier than pleasant. So much is known, or 
at all events, written on masonry dams, that long before 
1879 it was known to be dangerous to approach in prac- 
tice very closely a theoretically sufficient section. The 
failure of the Puentes dam, the Habra dam, the dam 
Del Gasco, and others, have also given lessons which 
should not be lost even upon the most daring of those who 
trust implicitly on the strength of a structure as corre- 
sponding to the strength and weight of its materials, or 
upon favourable assumptions as to the foundation bed. 

So well has it been known that the Bouzey dam was in 
a critical condition, that it has been the duty of the 
resident attendant to inspect it twice per day, and it is 
quite clear that from various causes it has been in an un- 
stable, or ‘‘ touch-and-go,” condition ever since the 
curvature took place. It seems incredible that a high 
water level should have been permitted, and incompre- 
hensible that in a country in which such work is not only 
inspected by State engineers on completion, but remains 
more or less under their charge afterwards, that the dam 
was not condemned. 

As far as is yet known 117 lives have been lost by its 
failure, and grave responsibility rests on the State 
engineers concerned with it. They are, of course, unable 
to give any explanation, but the long frost of last winter 
is vaguely referred to as a possible cause. We cannot, of 
course, assume that the State engineers believed the dam 
was unsafe. They must have persuaded themselves that 
it would stand the water pressure, but they cannot have 
been ignorant of many of the evidences of weakness. 
They must also have been aware of the suspicion with 
which practical engineers look upon a dam profile such 
as that given above. Perhaps State engineers do not 
trouble themselves with questions discussed by inde- 
pendent engineers. 

The failure of the Bouzey dam need not give us the 
slightest apprehension with regard to the two masonry 
dams in England and Wales, for both of these have been 
carried out with the greatest possible care with regard to 
the foundations, and have been given the very ample 
proportions which reduce the stresses under the greatest 
water pressures to a very small iraction of the ultimate 
strength of the mssonry. We would not, however, like 
to make the same temark with regard to several of the 
French dams. It it not necessary to mention the names 
of these, but there is no doubt that they will now form 
the subject of very careful investigation, and there are 
others in Algiers which will probably, for the same 
reasons, now form the subject of very anxious attention. 
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THE CONVERSAZIONE OF THE ROYAL SOCIETY. 


At the conversaziotie of the Royal Society last Wednesday 
night, under the presidency of Lord Kelvin, Lord Armstrong 
exhibited some lantern-slide projections of the results of 
recent experiments on the electric discharge in air, showing 
various phases, hitherto unobserved, of the brush discharge 
accompanying the electric spark, and the effect of induction 
on the results. The figures were striking in appearance and 
of considerable symmetry. The luminous effects were deli- 
neated by instantaneous photography, and the mechanical 
effects by the electyic action on dust plates. The spark 
itself had to be taken in a dark box on a shunt line, as its 
strong light and violent action would otherwise be incom- 
patible with the photographic and mechanical methods used 
in the experiments; but nearly the same tensions were 
obtained outside the box as within. 

Professor Ewing exhibited a magnetic tester for measuring 
hysteresis in iron, and a representation of the instrument is 
given in Fig. 1. It consists of a magnet suspended on & 
knife-edge, and the niagnet is defiected in consequence of the 
work expended in ovércoming the magnetic hysteresis of the 
pieces of iron to be tested, which in lengths of 3in. are clamped 
in @ carrier, and caused to revolve before the poles of the 
magnet. The amount of deflection is observed by means of a 
pointer, shown in the cut, and moving over a divided scale; 
this serves as @ measure of the hysteresis. The apparatus is 
so designed as to make the induction nearly the same in all 
specimens, ne ge ge differences of permeability. Two 
standard samples, with Professor Ewing’s certificate, are 
provided with the instrument, having stated amounts of 
hysteresis, and the test of any other specimen is made simply 
by comparing the deflection produced by it with the deflec- 
tions produced by the standard samples. The hysteresis of 
each of the standard samples is stated for B = 4000 in ergs 
per cubic centimetre for each double reversal of magnetism, 
and also in the number of watts per lb., which would be 
expended if double reversals of magnetism took place with s 


frequency of 100 per second. This value of B (4000) is 
taken as a convenient standard of reference, but if it is 
desired to find the hysteresis for any other induction, the 
following table of factors can be used :—- 


Induction B. Relative amounts 
of hysteresis. 
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Mr. L. Pyke exhibited what he called “‘ the hydrogen wall,” 
made as an attempt to obtain greater efficiency in the reduc- 
tion of electro-positive metals from aqueous solutions, and 
forming an amalgam with mercury as a cathode. He hada 
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MAGNETIC TESTER FOR HYSTERESIS IN IRON 


glass cell, with a central cylindrical porous pot, nearly filled 
with mercury; the outer vessel was filled with solution of 
caustic potash, and contained also a cathode of thin sheet 
lead. The current was taken from the street mains, and 
potassium from the potash solution was thrown down with 
fair rapidity as an amalgam with the mercury. For other 
metals other aqueous solutions replace that of potash. Mr. 
Pyke says that by the usual method local action soon sets in, 
and hydrogen is liberated freely. This is chiefly due to the 
ease with which large quantities of the circulating liquid 
obtain access to the amalgam surface, and is further facili- 
tated by the fact that the mercury cathode being placed at 
the bottom of the depositing vessel, such amalgam as is 
initially formed tends to float upon it, and thus exists in the 
form richest in the positive metal immediately at the 
point of contact with the liquid. It therefore 
being advisable to obtain the amalgam in its most con- 
centrated form as far as possible from the point of liquid 
contact, and to prevent by some means the evolution of 
hydrogen, it is deemed expedient to place the mercury cathode 
in a porous vessel for the purpose. The effect of this is to 
produce the desired result. It was seen that the amalgam is 
in its richest condition at the top of the porous vessel which 
is the point farthest removed from the liquid—where it is not 
subject to any appreciable extent to the corroding effect of the 
liquid electrolyte—from which it may be skimmed. The 
precise action of the device in the prevention of the libera- 
tion of hydrogen at the electrolytic contact surface may be 
open to debate, but the fact certainly exists that the hydrogen 
is not liberated to anything like the extent to which it would 
be were the amalgam exposed. 

Major Holden, R.A., exhibited some transparent electric 
meters, in which the indicating needle moved between two 
plates of glass, or rather in a box with glass ends, so that the 
arrangement could be placed in front of the condensers of an 
optical lantern, and the indicating needle represented on the 
screen in magnified form, by means of a projectionlens. This 
plan also gives the advantages of small working parts in the 
instruments themselves, such as dead beat action and small 
consumption of energy in working. 

Mr. Wimshurst exhibited a gradient indicator, designed 
to meet the needs of naval 
architects and civil engi- 
neers, for measuring fre- 
quently-varying angles of 


inclination. Fig. 2 may 
help to give an idea of the 
instrument. A tube, A, 


about three-quarters of an 
inch in diameter, contains 
mercury, and is placed ver- 
tically ; its ends, K and H, 
are thin tubes which turn 
over soas to lie horizontally, 
and are so placed that the dotted line shows the centre of the 
oscillations which they have to indicate. The thinner parts of 
the tube contain a lighter liquid than mercury—say water and 
ink—and the smallness of these parts of the tube magnifies the 
motions of the mercury. In the horizontal tubes pieces of iron 
with beads at the ends show the maximum extent to which the 
liquid has oscillated in any given time, as in the registering 
thermometer. The motion may be adjusted so as to be either 
quick or slow, and is dead beat. It may be used, as an 
example, to show the maximum extent to which a vessel has 
rolled during a given watch. 

Professor Ramsay, by means of a oo. showed 
the spectrum of argon, also the spectrum of mixed argon and 
helion, and that the D-line of helion is not identical with 
either of the D-lines of sodium. 

Professor J. A. Fleming exhibited a synchronising alter- 
nating current motor and contact maker, for the delineation 
of the form of alternating current and electromotive force 
curves, and a form of resistance of small inductance for use 














with the apparatus. A large co!lection of curves was shown, 


taken at the Bankside Station of the City of London Electric 
Lighting Company ; they are analogous to indicator diagrams 
in the case of a steam engine. A form of resistance of small 
self-induction and very large radiative power is exhibited, 
Such a resistance is required to divide the potential in deli- 
neating the curves of high-pressure alternators. This resist- 
ance consists of very fine platinoid wire wound longitudinally 
over porcelain insulators, which are kept pressed apart by 
a spiral spring. The wire is thus kept tight even when 
expanded by rise of temperature. Each of these resistance 
cages is constructed to dissipate 100 watts, and twenty cages 
are placed in series when working on a 2000-volt circuit. 

Messrs. Johnson, Matthey and Co. exhibited valuable speci- 
mens of metals of the | mye group, as shown also at the 
Royal Institution; and, if we remember rightly, they were 
the same as placed on view at the recent Exhibition at 
Antwerp. The chief specimen was a palladium ingot weigh- 
ing 1000 oz., and extracted from £2,250,000 worth of gold. 

Professor W. M. Hicks exhibited an instrument for analys- 
ing primary and secondary volts and ampéres simultaneously, 
Mr. Sidney Waters exhibited astronomical charts, and Mr, 
Norman Lockyer a photographic spectrum ofa Orionis. Mr. 
R. E. Crompton a potentiometer and platinum thermometers 
for use therewith, Sir B. W. Richardson an electrical cabinet 
for use in hospital wards, Mr. Hermann Kiihne exhibited 
Junker’s patent calorimeter, and Dr. John Shields a mechani- 
cal device for performing temperature corrections in baro- 
meters. 

Mr. T. Clarkson exhibited an instrument—shown open in 
Fig. 3—called the “ circlograph,” for drawing and measuring 





circular curves of any large radius without requiring the 
centre. The construction of these instruments is based upon 
a recent discovery that it is — to cut a flat piece of steel 
—of uniform thickness and temper—into a certain form, 
which imparts to it the property of always bending into 
circular curves. If the plate is required to bend into curves 
of comparatively short radius—say 12in.—it is made straight 
upon one of the long edges, the ends are squared, and the 
other edge is cut into the approximate form of a rectangular 
hyperbola, of which the long straight edge is a symmetrical 
chord. Such a plate, when bent by end compression, gives 
circular curves. For curves of very large radii, another plan 
is adopted. 

Mr. W. N. Shaw exhibited four globes, illustrating phe- 
nomena connected with the formation of cloud under the 
influence of convection currents; sometimes the mists had a 
cyclonic motion; he also showed the formation of a cloud by 
the dynamical cooling of the air, equivalent to an elevation 
of 10,000ft. He likewise demonstrated that cloud formation 
introduces modifications into the dynamical cooling of air. 

Dr. Hopkinson exhibited some effects of currents in iron on 
its magnetisation, by means of two comparatively small coils 
buried in the substance of a large electro-magnet. Professor 
Roberts-Austen exhibited the electrical furnace he used in 
his recent lecture at the Royal Institution, and melted some 
refractory metals therewith. Professor Ayrton exhibited 
students’ simple electrical apparatus for determining with 
rapidity the mechanical equivalent of heat, with an accuracy 
within 1 per cent. The Cambridge Scientific Instrument 
Company an improved rocking microtome, spectrometer, and 
Donkin’s harmonograph ; Professor George Forbes his torsion 
model imitation of a submarine cable, recently described in 
these pages; Professor Vivian B. Lewes the preparation of 
acetylene from calcic carbide, Mr. R.Inwardsexhibited speci- 
mens of curious joints in carpentry, consisting of remarkable 
mortises, all made without compression or veneering, serving 
as exercises for ingenuity, and showing how apparently im- 
possible castings can be drawn from moulds of complicated 
form. Mr. F. W. Lanchester exhibited a new addition to the 
slide rule, making it applicable at once to the calculation of 
whole or fractional powers, and rendering it specially useful 
for the solution of problems in thermodynamics. Professor 
A. Liversedge exhibited sections of gcld nuggets etched to 
show crystalline structure; and Professor Gotch, with Dr. 
H. O. Forbes, by permission of the Corporation of Liverpool, 
a living specimen of the malapterurus electricus from the 
river Senegal. The specimen was but about 6in. long, but 
gave unpleasantly powerful shocks. It is a fish which is 
found also inthe Nile. Mr. Francis Galton exhibited enlarged 
photographs of finger-prints, with descriptive notation, illus- 
trating methods recently adopted in the police departments. 

Major Cardew exhibited er of the deposit or incrus- 
tation on the insulators of the electric light mains at St. 
Pancras, in which metallic sodium and potassium have been 
found, and of the insulators and wood bearers which were in 
use on these mains, The deposit was found to have been 
caused by the passage of alkaline salts in solution to the 
negative main, the salts being chiefly derived from the neigh- 
bouring soil, with which the end fibres of the wood bearers 
were in contact. Electrolysis of these salts took place with 
liberation of the metals at the negative main, the metals 
being oxidised and slowly carbonated in air. During this 
process nodules of the metal seem to have become em- 
bedded in the oxides and preserved from oxidation. 








GLAscow AND WEstT oF ScoTLaNnD TECHNICAL COLLEGE.—The 
West of Scotland Iron and Steel Institute having again placed a 
sum of money at the disposal of Professor Sexton, for prizes to 
students in the metallurgy classes for knowledge of the metallurgy 
of iron and steel, it was decided—as on previous occasions—to give 
two silver medals, one for competition among students in the day 
classes and the other in the evening classes. In the evening classes 
the competition was so close that it was found necessary to award 
an additional medal, The awards are :—Day classes, Mr. R. H. 
Tarnbull. Evening classes, Mr. G. F. Mair and Mr, And. 
Robinson, 
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PAINT SPRAY 


ING MACHINE 


MESSRS, A. C, WELLS AND CO., LONDON, ENGINEERS 


PAINTING MACHINERY. 





Ir ‘s perhaps surprising that long before this the tedious 
and Jaborious process of painting by hand, especially where 
largesurfaces have to be covered, should not have been success- 
fully superseded by mechanical appliances. Experiments in 
this direction were, it is true, made during the construction 
of the Chicago Exhibition buildings by means of a specially 


designed sprayer, and the paint was laid on in this manner in | 


place of hand-work by brush. Hitherto the machinery and 
power required for spraying paint in this manner have been 
considerable. Messrs. A. C. Wells and Co., of London and 
Manchester, after a long period experimenting made in con- 
junction with Messrs. Henry Wallwork and Co., of Man- 
chester, have, however, perfected various appliances for spray- 
ing paint by means of compressed air, in which they claim 
to have overcome the many practical difficulties previously 
attendant on the spraying of heavy paints, tars, &c., and to 


have produced a simple apparatus working with small power. | 


We had an opportunity of inspecting these various appliances 
and witnessing experiments with them at the works of Messrs. 








a 








Wallwork and Co. the other day, and the results obtained | 


were most satisfactory. The paint is atomised and sprayed 
on to the work by a stream of compressed air, and we illus- 
trate the apparatus by which it is done. In most engineering 
works where high rate of speed in painting is wanted, as, for 
instance, in boiler and girder shops, a supply of compressed 
air may be got from the pneumatic mains, but where this is 
not available, a compresscr is supplied as shown in Fig. 1. 
This may be worked by power, or, for certain classes of work 
where only small pressure is required, by hand. It is fitted 
wich gauge and a safety valve to protect the hose from any 
excess of pressure, and the hollow column serves as an air 
reservoir. The single-acting pee is of simple construction, 
the plunger being fitted with a lifting cup-leather, which 
combines the functions of packing and inlet valve, and is 
kept cool by the passage of fresh air past it at every stroke. 
From the compressor the air is led through flexible hose to 
the paint tank or container shown—Fig. 1—in part section. 
This is fitted with an air-tight cover and clamping screws, 
the paint being contained in a _ pot, readily removed 
and replaced by another when a difierent colour is required. 








This arrangement of interchangeable tins is also im- 
portant, as facilitating easy cleaning. The container is 
furnished with a semi-rotary stirrer—the blades of which 
are shown dotted in our illustration—the spindle passing 
through a stuffing-box in the cover, and ending in a handle 
whereby the whole thing complete may be carried about. 
The compressor is necessarily fixed or stationary, but the 
paint tank connected to it by the single air hose can be 
moved close to the work, while the length of hose from the 
tank to the nozzle gives the freedom of movement necessary. 
Air pressure is admitted to the tank by the bottom valve, 
and forces the paint up an internal pipe and along a hose 
from the tank top to the spraying nozzle, to which air pres- 
sure is also led by & second hose, as shown. The nozzle is 
practically an injector of special form, and the determination 
of the best form has been a subject of prolonged experi- 
ment. The flow of paint at the nozzle is aa by 
@ small plug valve and spring lever on which the operator 
keeps his thumb while working, and which on release 
closes automatically. Much difficulty has always been ex- 
perienced from the tendency of small-way valves of this class 
to become choked by particles or pieces of skin, or silted up 
paint sediment. Messrs. Wallwork and Wells overcome this 
by an ingenious arrangement, whereby the nozzle with a 
further movement of the spring lever is reversed and directly 
connected with the air pressure, and the obstruction blown 
out. When it is required to change from one colour of paint to 
another, or to use a different material, such as varnish, the 
can previously in use is removed, and the air, or if necessary, 
paraffin oil blown through the length of hose which supplies 
| the paint, until it is completely clean, which is readily 
| effected in a very short space of time. 
| These painting machines are made in various sizes; 








| the working capacity of the one we saw working was 

about three square yards per minute. A 30ft. by 8ft. 
| boiler can be covered in less than an hour, and at one 
| large bridge yard, where the apparatus is in constant and 

successful use, a plate girder—7Oft. by 6ft. by 2ft., with 
| gussets, verticals, &c.—was coated with boiled oil by one 
| nozzle in two hours, or more than equal to a full day’s work 
| for a man with a brush. A further advantage claimed is that 
| cheap common paint, of which two coats are necessary if put 

on with a brush, can be laid on so perfectly by the spray that 
| a single coat is ample. Should a second coat be advisable it 
can be put on without waiting for the paint to dry, and the 
saving of time from this fact alone is very great. For 
better class joinery and cabinet work the machine has 
the merit of producing a perfectly smooth surface, which, 
being free from brush marks, does not require rubbing down 
and repeated coats to bring it to a face. For painting 
small articles at the bench, Messrs. Wells supply the apparatus 
shown in Fig. 2. The paint is held in the upper container, 
and drops by gravity into the small cup whence it is sprayed 
downwards on to the article by ge ane air ant from 
any convenient source. The dish below may be connected to 
an exhauster so that any superflous spray is drawn off, to be 
used again. For decorative or relief work the spray is 
admirably adapted, since it penetrates to the most minute 
recesses, which could only be reached clumsily and slowly by 
@ brush, and covers the whole surface evenly, rapidly, and 
smoothly without either blunting the outlines or unduly 
filling in the depressions, and we were shown a number of 
specimens of Lincrusta Walton which had been most 
efficiently painted in various colours, and afterwards with the 
same appliances elegantly tinted in other shades or in bronze, 





| by simply epplying the sprayer at an angle so as to catch one 
| surface of the projecting patterns. 

In Fig. 3 is shown a long-handled nozzle for overhead or 
underfoot work. The air is carried through the thin outer 
steel tube, while the paint passes up the small internal pipe. 
The whole is very light and compact, and is intended to take 
the place of the ‘‘Turk’s head” used in ship and boiler yards. 
The usual paint and air pipes are coupled on to the lower end, 
and a swivelling movement of the nozzle head allows of 
alteration in the angle of direction of the spray. 

A further development of this sprayer is a very ingenious 
arrangement which should render the appliance specially 
useful to artists and decorators. This consists of a modifica- 
tion on a small scale of the larger apparatus, so that it can 
be readily held in the hand. It is made in several forms, 
the one we saw being cylindrical, the top arranged as the 
spraying nozzle, and in the cylinder proper were four 
receptacles for paint or colour. These could be readily 
charged or recharged, and were connected to the spraying 
nozzle and arranged with valves in such a way that any of 
the four colours could be sprayed as desired, or any two com- 
bined to produce a distinct colour, and we saw some very 
pretty effects produced by this arrangement. 








ON GOVERNING STEAM ENGINES BY 
THROTTLING AND BY VARIABLE EXPANSION.* 


By Captain H, RIAL SANKEy. 


In the present paper it is intended to consider certain points in 
connection with the two usual methods of governing a steam engine ; 
and it will be attempted to show that, although for many purposes 
the popular verdict in favour of variable ——s governing may 
be accepted, yet its advantages are commonly much overrated, and 
in some cases it has no advantage at all. Governing by throttling 
may with convenience be described as constant expansion with 
variable pressure ; while the system commonly called automatic is 
constant pressure with variable expansi A plete comparison 
of the two methods would require a consideration cf the following 
points :—(1) The effect on the steam consumption of the engine ; 
(2) the effect on the closeness of governing, as regards both sudden 
and gradual changes of load ; (5) the relative capabilities to deal 
with overloading ; (4) the relative simplicity and reliability of the 
various gears from the mechanical point of view ; (5) the first cost. 
It is not intended to describe any of the numerous gears which have 
been devised with riore or less success for governing engines by 
either method, though undoubtedly the closeness of governing is 
more affected by the nature of the gear than by whether it acts on 
the throttle oron the expansion ; it will be understood that the 
comparison is made between gears the best of their kind. The 
question cf cost will not be considered, as it depends on the nature 
of the gear. The paper will therefore deal with the first three 
points only. 

Governing by variable cut-off is generally considered to be 
euperior to throttle governing, and the latter is looked upon by 
many engineers as fit for second-rate engines only. The principal 
reason for this preference appears to be the supposed great supe- 
riority in steam consumption of an engine governed by the cut-off ; 
and the feeling is no doubt natural enough that pressure is being 
wasted when working at less than full load and governing by the 
throttle. Asa rule, indicator diagrams from engines with variable 
expansion gears look better, but they are often cloaks for exagger- 
ated initial condensation : that is to say, the weight of steam shown 
by the indicator to be present in the cylinder at cut-off may be as 
small as can be desired, and much Jess than that shown by a 
throttled diagram <f the same area ; and yet it may be found, by 
comparison with the actual feed-water used, that the real con- 
sumption of steam per indicated horse-power is nearly as large, 
owing to excessive initial condensation ; the indicator shows how 
much steam is present, but it tells nothing about the water. Hence 
the supposed gain over throttling, as regards steam consumption, 
is smaller than might be estimated, judging from the diagrams 
only. In fact, no Jusion as to y can be derived from the 
diagrams only, a truth which cannot be too strongly emphasised, and 
the neglect of which leads to constant misunderstanding and error. 
Nevertheless, when an engine is working against a very variable 
load, and it is expedient to realise the greatest economy at some 
load less than the fallest load which the engine is mechanically 
capable of developing, then governing by variable expansion has 
advantages ; because it may be stated broadly that in a throttling 
engine the fullest load is the most economical load. The present 

aper may be looked upon as an elaboration of section F of the late 
Mr. P, W. Willans’ paper on ‘‘ Steam Engine Trials,” read before 
the Institution of Civil Engineers in April, 1893—‘‘ Proceedings,” 
vol. cxiv., page 40, That section treats of ‘‘the economical value 
of automatic expansion gear as a means of reducing the power ;” 
and all the numerical results about to be given in this paper are 
based on Mr. Willans’ experiments on non-condensing and con- 
densing engines. The author was unable to obtain any other 
experiments sufficiently complete for his purpose ; but there can 
be no reasonable doubt that the principal conclusions here arrived 
at apply to any engine, although the absolute results will be 
different. To save repetition, it is to be understood that the 
numerical results apply strictly to Willans engines only. 

Economy.—The indicated horse-power of an engine of given 
cylinder volume depends on two factors, namely, the number of 
revolutions and the mean pressure. If, in order toalter the power, 
the speed is varied and the mean pressure maintained constant, the 
steam consumption per indicated horse-power, and equally per 
brake horse-power, will be increased but slowly as the | is 
diminished :}+ for the reason that, other things being equal, high 
speed of rotation is in itself more economical than low speed, the 
initial condensation being smaller owing to the shorter exposure of 
the surfaces to exhaust temperature. If, however, the speed is 
constant, the mean pressure must be varied for variations in the 
load ; and in this case the steam consumption per indicated horse- 
power will depend much more upon the load, and will increase in 
general as the load diminishes, the increase—especially per brake 
horse-power—being rapid at light loads. The mean pressure can 
be varied either by keeping the cut-off constant and varying the 
initial pressure, or by varying the cut-off and keeping the initial 
pressure constant. The present object is to inquire which of these 
two methods of altering the mean pressure gives the best econo- 
mical results under various conditions. It will be seen that the 
answer is not the foregone conclusion it is sometimes supposed to 
be. As a preliminary, it may be interesting to inquire into the 
matter from a purely theoretical point of view. In his remarks on 
Mr. Willans’ paper, read before the Institution of Civil Eagineers 
—‘' Proceedings,” vol. cxiv., page 96—the author showed that the 
total water consumption per hour of a theoretical constant-expan- 
sion engine was given by an oblique straight line—strictly an 
exceedingly flat carve—the total water being plotted as ordinates 
on a mean pressure base; and this he called the theoretical 

















* Institution of Mechanical Engineers. 

t This point was brought out clearly by Mr. Willans, both in his non- 
condensing and in his condensing trials. In the latter, for instance, he 
showed that in the compound series, with 15°5 expansions and with 80 lb. 
mean pressure, the steam consumption per indicated horse-power per hour 
was respectively 14°5, 15°26, and 17°07 Ib., with 400, £00, and 200 revolu- 
tions per minute. 

{In the remarks referred to—pages 97-8—the diagram of this theo- 
retical constant-expansion engine was defined as follows :—The admission 
was at constant pressure, the expansion adiabatic, release instan- 
taneous, and the back-pressure absolute zero. There was nocompression 
and no clearance ; and initial condensation, radiation, and all other losses 
were supposed to be nil. 
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Mr. Willans that the consumption of an actual throttling or 
constant-expansion engine was likewise given by an oblique straight 
line. The absolute steam-chest pressures required for each load 
can be marked on this oblique straight line, and form an equally 
divided scale, 

It would appear that Corliss, Sulzer, and other similar trip 
gears can be made to work up to speeds of about 150 revolutions 
perminute. Taking the valve motion into consideration, such gears 
are mechanically as simple as throttle-valve gear, and the working 
parts of the governor require little power to move them, so that such 
governors are very sensitive. Forasimpleengine, therefore, the two 
methods ought to be on a par in respect to closeness of governing, 
but with some advan to the expansion governor on account of 
the generally smaller clearance, and the absence of the reserve of 
steam which is contained in the steam chest of the throttling engine, 
and is consequently beyond the control of the governor. For a 
compound engine, however, the trip gear has clearly the advantage, 
as it can be more readily applied to each cylinder ; and this is still 
more true of a triple-expansion engine. Up to 150 revolutions per 
minute, therefore, throttle-valve governing need not be considered. 
Above these speeds, however, variable expansion gears being no 
longer of the trip class, require considerable power to work them as 
@ rule, and it is usual to employ powerful shaft governors for the 
purpose. Such governors are clearly more expensive than throttle 
valve governors, and are probably also less sensitive. The com- 
parative simplicity of throttle-valve governors, and their greater 
sensitiveness under such circumstances, are in fact their great 
recommendation. 

, The object in view in regulating the speed of an engine is to 
approximate as nearly as possible to an absolutely uniform angular | 
velocity. ayy aor pad in this oe and may occur as follows :— 
(1) Variation during a single revolution; (2) variation without 
change of load, or with only slight change of load or steam pres- 
sure ; (3) variation consequent on considerable but gradual change | 
of load or pressure; (4) momentary variation consequent on | 
sudden change of load. Fora given engine, changes in angular | 
velocity during a single revolution depend solely on the fiy-wheel 
and not on the governor: excepting, indeed, in an exceedingly slow- 
speed engine, where the governor may have some effect, Accuracy 
in this respect is evidently attained more easily in a high-speed 
engine than in a slow-speed engine. The second class of variation | 
is generally due to friction in the governor, or rather to want of 
power in the governor to overcome the friction; so that a | 
considerable change in speed is required to move the governor 
and to effect any change in the position either of the throttle- | 
valve or of the cut-off. Expansion gear driven by a shaft governor | 
is clearly more difficult to manage in this than a throttle 
governor. The third variation can be red , whatever the kind 
of governor, to any percentage desired, however small; but the 

ty paid for extreme accu in this respect is liability to 
*‘ hunt,” unless accuracy is obtained by a secondary governor or by 
means of secondary action inthe governor. Asregards hunting, it 
would appear that high-s engines, especially if governed by the 
throttle valve, are more liable to this defect than slow-speed engines. 
A rapid oscillatory motion of the valve can produce only a small 
effect in a slow-speed engine, because the inertia of the parts and of | 
the fly-wheel is so considerable as to prevent any great proportionate 
change in speed during the interval of an oscillation. A high-s; 
engine, however, owing to the much reduced inertia, responds to 
any alteration in the position of the valve by changing its speed 
materially ; or in other words, the speed of a high-speed —_ 
tends to follow the oscillations of the throttle valve, uch | 
oscillations are produced by any stickiness in the governor, and are 
much ecnaet in amplitude if the time of oscillation of the 
governor synchronises with the revolution or with some multiple 
of the revolutions of the engine, or in exceptional cases with the 
oscillations of the steam in the steam i. It would appear that 
in this respect expansion governing is less liable to “bunting ;” 
which may be due to the ing action occurring intermittently, 
that is, when the cut-off takes place ; whereas the throttle valve is 
governing more or less continuously. 
The fourth requirement of governing, namely, capability of | 
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dealing with momentary sudden and considerable changes of load, 
does not apply to all engines, but only to those in which the load 
actually changes in this manner: such, for instance, as an engine 
driving a wire mill. Rapidity of action of the governor is essential 


in this case ; but a heavy fly-wheel is also n , in order to 
secure fairly steady running, and it is evident that, theoretically 
at any rate, the momentary —— of speed can be reduced to 
any desired percentage by suitably increasing the weight of the 
fly-wheel. The momentary change in speed in an engine on 
suddenly changing the load is looked upon by many as the best 
criterion for comparing the relative merits of the governing of 
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valve has the advantage, for a greater increase the expansion 

governor. 
The effect of suddenly and largely diminishing the load on a com- 
ee engine with receiver, if governed by the throttle valve, would 
nearly to shut off the steam supply altogether ; the speed, how- 
ever, would still increase for a time, owing to the steam already in 
the receiver and in the steam chest. On the other hand, if the 
engine is governed by the cut-off, the steam supply to the high- 
ressure cylinder is at once entirely cut off, should the diminution of 
oad be so great as to need this, no matter what the pressure in the 
steam chest may be ; and thus only the steam in the receiver has 
to be dealt with. Unless, therefore, the governor acting on the 








engines. It is no doubt a goed test, if not pushed to extremes ; 
but it should be observed that the governing arrangements cf an | 
engine may be perfectly suitable for a slowly changing load, and | 
yet quite unable to cope with a suddenly changing load. The | 
highest perfection of governing when dealing with a suddenly | 
changing load can be obtained only by having an abnormally | 
heavy fly-wheel, and by regulating the admission of steam to eac 
cylinder individually in compound and triple-expansion engines, 
The latter regulation poten: involves a iderable addition of 
gear to the engine, and the brake efficiency is proportionately 
reduced. 

In order to compare the relative merits of expansion and throttle 
governing in respect to a rapidly changing load, the author will 
consider three different high-speed engines of the same kind and 
power, the first beingsimple, and the other two compound and triple, 
with receivers and with the cylinders arranged tandem fashion ; 
and itis further to be understood that each engine is running at the 
same speed, and has the same fly-wheel power. In asimple engine, 
when governed by the throttle, a sudden increase of load is met by 
an increase of pressure ; and if the governor is sensitive, the interval 
between thechange of Joad and theincrease of pressure is exceeding] 
short, sothat thespeed will be well maintained. If, ontheother bend, 
the engine is governed by the cut-off, the heavier moving parts of 
the governor, if of the fly-wheel kind, will increase the interval 
between the change of load and the action of the governor: so 
that the speed of the engine will drop more than in the former 
But inasmuch as the first effect will be to make the cut-off 
too late, the engine will momentarily develope considerably more 








| horse-power than the normal, owing to which the normal speed 


will be recovered in less time than with a throttle governor ; it 
may, however, overshoot the mark, and thus oscillations in the 
— may take place for a short time. If the load is suddenly 
iminished, the throttle-valve governor will act more rapidly than 


| the expansion governor ; but, on the other hand, there is the 


steam in the steam chest to deal with. Both arrangements are 
capable of cutting off the whole steam supply from the engine ; 
hence the recovery to normal speed will occupy practically the 
same time in both. It appears, therefore, that in a simple | 
y changing loads | 


throttle valve is far more sensitive than that acting on the expan- 
sion, the speed of the engine will momentarily rise more in the 
former case than in the latter. The same arguments apply toa 
triple-expansion ro with receivers, the effect of the second 
receiver being added ; and itis clear, therefore, that the change of 
speed produced by an equal sudden change of load will be greater 
in such an ore than in a two-cylinder compound engine with 
receiver ; and this will be the case whether the engine is governed 
by the throttle or by the expansion. In certain special instances 
advantage in the way of y can be obtained by materially 
reducing the s: of the engine as the load is diminished. To 
effect this the adjustment of the governor must be made whilst the 
engine is running. This can be done with comparative ease with 
a throttle-valve governor; but the powerful shaft governors, 
required as a rule for expansion governing in high-speed engines, 
are more difficult to adjust whilst running, although there are 
arrangements for doing this. 

Having compared in a general way the relative effects of expan- 
sion and throttle governing on the y and cl of 
governing of an engine, the author now _— applying the 
results of this comparison to a few typical cases which occur in 
practice, Reviewing what has been said, it will be seen that the 
nature of the load is the most important factor in deciding 
whether the engine should be governed by the throttle or by the 
cut-off ; and if the conditions are such that the most economical 
load of the engine ought to be less than the full load, or that the 
engine has to be overloaded for short periods of time, or that the 
load is subject to sudden and considerable fluctuations, under any 
such conditions it is better that the governor should act on the 
cut-off, (To be continued ) 














CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—UNDERFRAME, UNDER- 
FRAME AND BODY STEEL AND IRON WORK, FOR 
COVERED GOODS WAGONS, 


is, on the whole, as good with a throttle as with an expansion THE work required under this specification comprises the 


| 

In a compound engine with receiver, when the load is suddenl | 
increased, the receiver has to be filled to the pressure correspond- | 
its fair share of the work ; and the increase of the load may be so | 
considerable that, even with the admission of the full boiler pres- 


the engine is governed by the throttle valve, be insufficient to make 
up the difference, and this loss of time will cause a considerably 
greater reduction in a than in a simple engine. If, however, 
the engine is governed by the expansion, the cut-off in the high- 
pressure cylinder will become later than is necessary for the load ; 
so that not only will this cylinder do more than its fair share at 
first, but, what is equally im t, the receiver will also be more 
rapidly filled, thus enabling the low-pressure cylinder sooner to do 
its proper share. Clearly, therefore, the reduction of speed will 
be less than with throttling. . When, however, the increase of load 
is comparatively small, the greater sensibility of the throttle 
overnor will cause less reduction in speed. It is evident, there- 
ore, that there is some ey noel increase of load which is ——7 
well dealt with by. either form of governor,-so far as regards 
reduction in speed ; and that for a smaller increase the throt 





waste [what does become of this 20 per cent ?]. 
does not include wheels and axles, bearing and draw and 
buffer springs, and axle-boxes. All these parts will form 
the subjects of separate contracts. No woodwork is required 
to be sent to India. The drawings are fully dimensioned, and 
but brief description is necessary. 
in the specification—which is not descriptive—except that 
“the buffer heads must beforged solid on the rods and not 
tle | dabbed on to them,” 


construction, supply and delivery in England, at one or more 
of the ports, in accordance with the usual conditions and 
form of tender, of underframes, underframe and body steel 
and iron work, and fittings, with all requisite bolts and nuts, 
rivets, washers, and split pins, for putting the work together 
in India and fixing the bodies to the underframes, for 100 
covered goods wagons, 18ft. long. 

All fastenings, &c., are to be supplied in quantities sufficient 
for securing the ironwork and fittings to the bodies and 
underframes, and for putting the bodies and underframes 
together, together with an allowance of 20 per cent, extra for 
The contract 






. There is nothing unusual 
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RAILWAY MATTERS, 


Tur Breslau Electric Railway Company carried in 1894 
1,340,000 passengers. 

A raitway leading from Chemulpo to Seoul is under 
construction and is expected to be finished by August. 


A Boynton bicycle railway is projected on the Pacific 
Coast, to run between Los Angeles and Santa Monica. 


Mr. H. J. Fuuuer, C.E., has been appointed engineer 
t» the Dablin ani Blessingtoa Steam Tramway Company. 


A sTEAMER has sailed from Odessa for Vladivostock 
with a large consignment of rails for the Trans-Siberian Railway, 
and for the extension ot the Ussuri Railway. 


A ratLway forming a belt line round Kansas City, Mo., 
U.S A., and Kansas City, Kan., U.S.A., will soon be completed. 
It is being built by the Missouri Pacifi: Railway, and will be 60 
miles long. 

A Revrer's telegram from Madrid states that the 
Queen Regent has sanctioned the law granting a subvention to the 
proposed new line of railway across the Pyrenees by way of the 
Col de Canfranc, 


A recorD for rapid rail rolling recently made by the 
Lackawanna Iron and Steel Co., U.S.A., was 6042 tons of ingots in 
eleven turns by the converting mill in one week, and 5201 tons of 
finished rails rolled by the rail mill. 


Tue construction of the Rajpipla State Railway is to 
be started immediately, and tenders are being invited. ‘The line 
is to be on the 2ft. 6in. gauge, and will be constructed under the 
supervision of the officers of the Bombay, Baroda and Central India 
Railway Company, which will work the line after it is open for 
traffic, 

An important new railway line has been commenced in 


Siam. Commencing at the Siamese seaport town of Alor Star, the 
line will proceed some eighty miles in a north-east direction to its 


terminus at ——- on the Gulf of Siam. When this section is | 
erly extension is to be commenced, which will | 


finished a sou 
finally be extended to Perak. 


NOTES AND MEMORANDA. 


Ir is stated that the Canadian Customs Department 
has decided that electricity generated on the American side of the 
Niagara Falls and conducted by wires to the Canadian side must 
pay @ duty of 20 per cent, as ‘‘an unenumerated article,” 


A NEw process for exhausting lamp bulbs consists in 
filling the bulb with a liquid such as a hydrocarbon, which readily 
boils at low pressures, and placing the unsealed bulb in a vessel 
from which the air is partially exhausted, thus causing the liquid 
to boil and carry the air with it. 


Writine on the connection of latitudinal displace- 
ments of lines of barometric maxima with the movements in decli- 
nation of the moon, M. A, Poincaré says the mean atmospheric 
conditions are powerfully and regularly influenced by the moon at 
each tropical revolution, and at each revolution of the node. 


Dr. E. FRANKLAND, F.R.S., finds that the number of mi- 
crobes in Thames water varies from 631 to 56,630. The largest num- 
bers, asa rule, were found in winter, when the water was cold, and the 
smallest bers in , when it was warm. The number 
seems to. depend on the rainfall and rate of flow of the river, and 
not on the sunshine, as might be supposed from Professor 
Marshall’s experiments on the killing of bacteria by sunshine. 


Tue effect of metals on the growth of bacteria has 
been examined by Miller, Behring, and others, and another contri- 
bution to this subject has lately been published by Dr. Meade 
Bolton, in the December number of the International Medical 
Magazine. According to Uffelmann, who smeared the surface of 
copper coins with — jelly-cultures of cholera bacilli, the 
latter were destroyed in seventeen minutes; whilst on a brass coin 
they were alive after thirty hours, but dead after sixty hours. 


A sImPLIFIED phonograph is described by A. Kiltzow 
in the Centralzeitung fiir Optik und Mechanik, A conical tracing 
point is used for recording the sound waves. This has the advan- 
tage of durability, and if it should wear out on one side, it need 
only be turned round its axis. The tracing point is attached to 
one arm of a lever, the second and longer arm being provided with 
a membrane, For some eg the membrane is replaced by a 
stretched string. The cylinders consist of avery hard soap, They 
| will stand several hundred renderings. After use they can be 
| turned down by 0°02mm., so that one cylinder will suffice for 








AccorDING to a Reuter’s telegram from St. Petersburg 999 090 


the quest of 





suggested—the first from Cheliabinsk to Turgau, north-east of the 
Sea of Aral, and the second further east, from Petrcpaulovsk to 
Atbassar, about 250 miles north-east of Turgau. 


Tue British Consul at Puerto Cortes, Honduras, reports 
that the extension of the railway from San Pedro to Pimiento is the 
only new public work in process of reconstruction ; six miles of the 
distance is ay in in running order to a place called 
Chamelicon. The Railway News says, the chief source of revenue 
to the railroad is derived from the carriage of bananas. 


ComBINATION open and closed electric cars are being 
introduced by the Milwaukee Street Railway Company, of 
Milwaukee, Wis., U.S.A. They are 40ft. long, one-half being 
closed and the other open, the latter having transverse seats, and 
each part seats for eighteen passengers. The cars are carried 
— four-wheel trucks, and are lighted by fifteen electric 
ights. 


As a result of the Coal Traders’ Conference, held in Man- 
chester last week, arrangements are being made for a deputation of 
representatives from the various coal traders’ associations through- 
out the country to wait upon the railway companies with regard to 
the increased charges which have recently been put in force. It 
is understood that in all probability this deputation will lay their 
ray ee the General Monthly Conference of Railway Managers 
in London, 


THE new cable for the Columbus Avenue line of the 
Metropolitan Traction Company, in New York, is 1}in. in diameter, 
is about six miles long, and weighs sixty-five tons. It was brought 
from Wilkes Barre, Pa., over the Pennsylvania Railroad, and was 
ferried across the Hudson to the foot of Forty-fourth-street. It 
was drawn to its destination at Sixth-avenue and Fiftieth-street 
on a ten-ton specially-designed iron truck pulled by forty-two 
horses, Engineering News says the best paved streets were 
selected, and no damage was done. 


Ir is a common practice to shut the stable door after 
the horse has bolted. We read that the speed of electric cars in 
Brooklyn, N.Y., has been investigated, with the result that speeds 
of 12 to 20 miles an hour have been found to be common, the 
maximum being nearly 30 miles. The records also show that the 
cars run at 16 to 20 miles per hour past the public schools. The pre- 
sent system of inspection has been organised in consequence of the 
many fatal accidents that have been brought about by furious 
driving. It is a notorious fact that the accidents on the Brooklyn 
electric railways have resulted in killing 104 persons since the 
summer of 1892, when the electric —_ was first put in opera- 
tion, This is not the fault of electricity. Whose fault is it, 
then! We should like to know, 


Tue record of train accidents on the American railways 
in February includes forty-three collisions, ninety-two derailments, 
and eight other accidents, a total of 143 accidents, in which 
eighteen persons were killed and i119 injured. These accidents are 
classified by the Railroad Gazette as follows :—Collisions: Trains 
breaking in two, 1; misplaced switch, 5; failure to give or observe 
signal, 4 ; mistake in giving or understanding orders, 2 ; miscella- 
neous, 13; unexplained, 18 ; total, 43, Of these twenty-four were 
rear collisions, eight butting collisions, and eleven crossing and 
otherwise. Derailments: Broken rail, 16 ; loose or spread rail, 1 ; 
defective bridge, 1; defective switch, 1; defective frog, 1; broken 
wheel, 1; broken axle, 7; broken tire, 1; broken drawbar, 
1; fallen brakebeam, 2; broken parallel rod, 1; broken 
snow plough, 1; derailing switch, 1; switching, 1 ; careless 
running, 1; landslide, 1; washout, 1 ; snow or hee, malicious 
obstraction, 1; unexplained, 39; total, 92. Other accidents: 
Boiler oo 2; broken side-rod, 1; cars burned while run- 
ning, 1 ; breakages of rolling stock, 1 ; other causes, 3; total, 8, 
Total number of accidents, 143, 


THE following from the Railroad Gazette shows the 
out way in which they settle some matters in the United 
tates :—‘‘ The Chicago General Street Railway Company, which 
operates a street car line on Twenty-second-street, west of the 
South Branch Bridge, has been trying to secure the right of way 
east of the bridge as far as Wabash-avenue, but has been opposed 
in its plans by the Chicago City Railway Company. The company 
finally secured an ordinance from the City Council permitting it to 
operate cars over the present tracks of the Chicago City Railway 
east of the bridge on payment of a rental to be agreed upon. The 
officers of the two companies failed to agree upon a rental, and 
then President McGann, of the Chicago General Street Railway 
Company, decided to run a car over the tracks and have the Courts 
decide what rental should be paid. On April 4th an attempt was 
made to run a car east of the bridge to Wabash-avenue and back, 
but as soon as the car started down the eastern approach of the 
bridge an officer cf the Chicago City Railway, with a force of 
employ é3 and several hppa cars, derailed the car and turned it 
ever on its side, It was then broken up with sledges by the 
rere. No injunction had been obtained to prevent the 
of a car over the Chicago City Railway tracks, and Presi- 


la 
runni! 


dent McGann made no attempt to prevent the destruction of the 
car, but the matter will be carried beforé thé Courts,” 





ting Siberia and Turkestan by railway is | 
being discussed in Government circles. Two routes have been | 


,000 words. 


In an article on the supposed magnetic fatigue by 
| Messrs. Campbell and Lovell, published in the Llectrician, the 
authors describe experiments in which they have made use of 
| strong magnetising fields, and have experimented on cast as well 
| as wrought iron. The specimens to be tested were in the form of 
| rings wound over with primary and secondary coils, A single 
B.H. curve was taken by the ordinary ballistic method, and then 
| an a current of about 1°4 ampéres at 33 alternations per 
| second was kept passing through the primary coil for nearly a 
| month. Another series of tests were then made, and it was found 
| that the B.H. curve obtained coincided exactly with that given 
| before the repeated reversals, both in the case of wrought and 
cast iron, 


SwEDISsH iron ore from the Grangesberg and Gellivara 
districts has by degrees found a good market in Germany. The 
Engineering and Mining Journal says the Upper Silesian Iron- 
works commenced by using Grangesberg ore, and it is only within 
the last year or two that they began to use Gellivara ore. The 
blast furnaces in Westphalia and the Rhine district have only for 
the last four or five years thought seriously of using Swedish 

hosphoric iron ore, but already, in 1891, 75,000 tons of Granges- 
rg ore were imported into that district ; but now they also use 
Gellivara ore regularly, the more so since the Gellivara Mining 
Company began to classify their ore according to the percentage 
of phosphorus it contains, The total imports to these Sistricts of 
Swedish iron ore during 1894 are about 450,000 tons, 


An experiment of considerable interest in connection 
with the transmission of optical signals has been performed by 
M. Charles Henry at the Dépét de Phares. The question was 
whether rhythm in a succession of signals increases or diminishes 
their visibility. This was solved by means of a revolving drum, 
the surface of which contained sixty holes illuminated by a source 
of light placed at the axle. The drum was 3ft. across, and was 
driven by clockwork. By varying the speed of the drum and the 
brightness of the light, and by closing some of the holes at regular 
or irregular intervals, all the conditions of the experiment could 
be varied at pleasure. The chief difficulty in this, as in most 
physiological experiments, lay in bringing the eye back to its 
original state after each experiment. It was sometimes found 
impossible, even after keeping in the dark for close upon half an 
hour, to restore the observer’s eye to its original state of sensibility. 
But it was, Nature says, conclusively shown that it is ible to 
increase the range through which an optical signal will carry by 
arranging the succession of flashes according to a sufficiently com- 
plex non-rhythmical law. 


A communication to the Liége section of the Associa- 
tion des Ingénieurs de Litge, by M. J. Faucon, engineer at the 
Ateliers de la Meuse, on the refining of metal by means of alumi- 
nium, terminates with some estive remarks relating to the use 
of this new metal in metallurgical operations. The adoption of 
aluminium as a refining agent involves the suppression of the use 
of silico-carbonated iron, and a diminution in that of ferro- 
manganese, aluminium playing the same part as the former under 
better conditions, and restricting that of the latter to the elimina- 
tion of sulphur. In the metallurgy of nickel steel great homo- 
geneity is secured; in making iron and steel castings, to say 
nothing of red shear iron, aluminium plays an important amelio- 
rating part, the castings are clean, very compact, and stand as well 
either hot or cold ; in dense brass castings aluminium produces an 
effect which is very marked, rendering them easy to work, and 
having an electric conductivity more than double that of ordinary 
— The Engineering Review —- there are other advantages, 
but they are all classified under the two general categories of 
convenience and economy. 


Tue frost of 1895 as experienced in Scotland was the 
subject of a recent paper before the Scottish Meteorological 
Society, by Mr. R. C. Mossman. The severe frost began on Decem- 
ber 28th, and ended abont Februrary 20th, covering a period of fifty- 


four days. Daring this time the average temperature of the 
British Isles as a whole was 8deg. below normal, the test 
deficiency being in the central highlands of Scotland and the mid- 


land districts of England. At the same time barometric pressure 
was highest in Scandinavia, Lapland, and West of Russia, and 
lowest about Spain; an almost exact reversal of the normal winter 
distribution. Thus cold, dry, and therefore heavy, air was drawn 
from the north-east over the British Isles, not only lowering the air 
temperature meg but clearing the sky of the usual winter cloud 
layer, and thus allowing free radiation at night, with consequent 
low night temperatures in valleys where the chilled air can accumu- 
late and lie stagnant. Places thus situated recorded temperatures 
below zero Fahrenheit, the lowest being —17 deg. at Braemar, 
and—11 deg. at Drumlanrig. At western sea-coast places the 
frost seldom lasted for more than twenty-four hours without a 
break ; while at inland stations, such as Kingussie and Braemar, 
the temperature never rose to the freezing point for fifteen con- 
secutive days in February. No very low temperatures were 
recorded on Ben Nevis, the lowest being 2 deg. above zero. On 
Feb 18, 19, and 2 the eon on Ben Nevis averaged 
18 deg. higher than that at Fort Willam, 4400ft. belowit, showing 
that the summit was in the down draught of the anticyclone then 
lying over Scotland ; while at sea level the warmth and dryness of 





is upper current was not felt. 








MISCELLANEA. 
Ir is stated that the Barry Dock and Railway Co. intend 


to construct a solid breakwater and pier from the eastern end of 
the island. 


WE are informed that Messrs. Crossley Bros., Limited, 
have received the first award for oil engines at the Hobart Town 
Exhibition, Tasmania. 

THE proposed canal to the Madras Harbour will take 
a route between the Sapoy Lines, Washermanpettah and the 
Washermanpettah Station on the Madras Railway. 


Tue French Chamber of Deputies have decided on the 
laying of a cable between the French Red Sea, Port Obock, and 
Dijiboutil, the southernmost point of the French territory on that 
coast. 


ApmiraL Fane’s electrically illuminated signalling 
drum is to be fitted for further trials on the cruisers Sybille, 
and Blenheim, in the Mediterranean and Channel Squadrons 
respectively. 

A RECORD passage from England was completed on the 
25th ult. by the P, and O. steamer Caledonia. The transit of the 
mails from London to Bombay was under 124 days, which beats 
all previous records outward, 


Ir is stated that the Russian Minister of Finance has 
set apart the sum of 3,400,000 roubles for the building of two new 
swift steamers for the Volunteer Fleet, This will raise the num- 
ber of these steamers to six. 


In consequence of the repeated breakdown of the recoil 
springs in the new mounting for the 12in. gun which has been 
tried on the experimental gunboat Excellent, hydraulic recoils have 
— substituted, and the gun has been again shipped for farther 
trials, 


On Saturday last the last bolt was driven into the 
gigantic wheel at Earl’s Court by Mrs, Basset, the daughter of 
Admiral Dowell, chairman of the Great Wheel Company. The 
lady ascended to the top of the structure in a chair hauled up by 
a steam winch, 


WE have received from Messrs. Harry Vale and Sons, 
of 219, Summer-lane, Birmingham, a speci of engi 3 
goggles — designed for the protection of the eyes where en- 
dangered by heat, dust, or explosion. They seem to be strongly 
and at the same time lightly made, and the glass is clear and well 


secured, 


Durine the debate on the Belleville boilers in the 
House of Commons on Monday models of the Yarrow patent 
water-tube boiler were exhibited and explained to the members; 
and, as there are no less than eighty boilers of this type being con- 
structed at the present time for vessels in H.M. Navy, Messrs, 
Yarrow’s exhibit was of considerable interest. 


Tue extensive alterations and refit of H.M. armoured 
cruiser Immortalité have been completed, as far as possible, until 
her new armament of 6in. quick-firing guns arrive. She has had 
a thorough repair of hull and machinery, and, says the Naval and 
Military Record, according to present arrangements, will be 
commissioned at the end of the month for foreign service, 


An inquiry has been held at Emley into the application 
of the local authority for borrowing powers to carry out a system 
of sewerage and sewage disposal. e area of the parish is 3556 
acres, population 1407. It is proposed to construct outfall works 
on land owned by Lord Saville, which he has agreed to let. Mr. 
Samuel Shaw, A.M.I.C.E., is the engineer for the scheme. 


TuHE largest steel plate ever rolled was turned out in 
Chester, Pa., by the Wellman Iron and Steel Works. The 
Building and Engineering Journal says, ‘‘The dimensions of the 
plate are 450in. long by 130in. wide, and 1} in. thick. This 
was a rudder plate for one of the new steamers contracted for 
by the International Navigation Company with the Cramps of 
Philadelphia.” 


CoNSIDERABLE extensions to their electric light works 
have been decided upon this week by the Corporation of Hanley, and 
they have applied to the Local Government Board for powers to bor- 
row a further £20,000, thus Peay oy the cost of the electric light 
scheme for the borough up to £47,000. A growing demand for 
the electric light has to be met, and special mains are to be laid 
to provide manufacturers with motive power. 


Coat depéts are to be established by the German 
Government at the port of Daar-es-Salaam in German East Africa, 
where the steamers of the fleet cruising in the Indian Ocean and 
those of the East African line can obtain their supply. This is 
the first coal depdt that Germany has inaugurated abroad, and 
the Government is credited with the intention of establishing 
others of the same kind on the west coast of Africa, on the 
east coast of Asia, and in the Samoa Islands. 


M. pE LA TouRNERIE, Inspecteur Général des Ponts et 
Chaussées and general manager of the new Panama Company, 
who went out to Panama with the object of ascertaining the 
exact state of affairs connected with the canal, has returned to 
Paris after remaining a month in the Isthmus. He asserts that 
not only can the canal be completed as projected, but even at 
a less cost than that estimated. He considers that the new 
company will only have to provide a maximum sum of five 
hundred million francs—£20,000,000—and that in a few years 
after the opening of the canal the minimum traffic will be 
5,000,000 tons. 


Tue sixth ordinary general meeting of the Sheftield 
and South Yorkshire Navigation Company was held at Sheffield 
on the 26th inst. The report submitted showed that the company 
had at length attained the object for which it was incorporated, 
viz., the acquisition from the Manchester, Sheffield, and Lincoln- 
shire Railway Company ,of the South Yorkshire’ navigations, 
known as the Sheffield and Tinsley Canal, the Dan Navigation, the 
Stainforth and Kendly Canal, and the Dearne and Dove Canal. 
The whole of the £625,000 4} per cent. er gery preference 
capital of the company has been fully subscribed, and largely paid 
up in full in advance of calls, and a considerable portion of the 

urchase money payable to the M.S, and L. Company in cash has 

n paid, and the balance will be paid well within the time fixed 

by the Act. The remainder of the purchase money has been 

satisfied by the issue to the railway company of ordinary fully 
paid-up shares for £540,000, as provided by the Act. 


Tue torpedo- boat destroyer Sturgeon, which has 
recently been giving her builders and the Admiralty trouble 
during her official trials on the Clyde, had another unsatisfactory 
trial on Thursday week. On the previous Thursday her trial was 
regarded as unsatisfactory owing to the bending of a piston-rod. 
The-defect having been made good, the vessel left on the 18th ult. 
morning for three hours’ full power trial. It was soon discove 
that the bearing brasses were excessively heated, and the engines 
were at once stopped. After about two hours, during which the 
defective bearings had been rendered efficient, another trial was 
commenced. This, however, had also to be stopped, as the pistor- 
rod which had on two former occasions given trouble was again 
found to be bent. The Admiralty have now decided to accept no 
further trials as official until the defective rod has been removed and 
anew one fitted. The Naval and Military Record says what makes 
these results so disappointing is the knowledge that on four 
separate occasions the Sturgeon has easily attained a speed of over 
twenty-nine knots an hour, whereas the contractors guaranteed a 
speed of only twenty-seven knots, 
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LIGHT RAILWAYS IN GREAT BRITAIN. 


TuE following is the text of the Light Railways Bill 
introduced into the House of Commons on the 25th ult., 
and read the first time. The Bill has been prepared and 
brought in by the President of the Board of Trade, the 
Home Secretary, the Attorney-General, Mr. Herbert 
Gardner, and Mr. Burt. It is entitled, “A Bill to Facili- 
tate the Construction of Light Railways in Great 
Britain ”:— 

Whereas it is expedient to provide by means of light railways 
further facilities for communication, especially in sparsely popu- 
lated and agricultural districts, and for that purpose to modify 
with respect to such railways the existing requirements relating to 
the authorising, constructing, and working of railways: Be it 
therefore enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and te Boy 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows :— 

1.—Power of County Council to authorise light railways.—A County 
Council may, after such inquiry as is hereinafter provided, and 
subject to the approval of the Board of Trade as to the matters 
hereinafter mentioned, make an order in accordance with this Act 
authorising a light railway to be made under this Act within their 
county, and the order so made shall have effect as if enacted by 
Parliament. 

2.—Provisions to be made by order of County Council.—An order 
under this Act may contain provisions for (a) the incorporation, 
subject to such exceptions nol variations as may be mentioned in 
the order, of all or any of the provisions of the Clauses Acts as 
defined by this Act; (5) the constitution, as a body corporate 
under the provisions so incorporated, of a company for the purpose 
of carrying out the objects of the order ; (c) the application, if 
and so far as oe | be idered 'y, of any of the enact- 
ments mentioned in the first schedule to this Act, being enact- 
ments relating to the safety of the public ; (d) any other matters, 
whether similar to the above or not, which the Council may con- 
sider ancillary to the objects of the order or expedient for carrying 
those objects into effect. 

3.—<Action of County Council on application.—(1) Where applica- 
tion is made to a County Council for authority to make a light 
railway under this Act, the Council shall, in the first instance, 
satisfy themselves that the applicants—in this Act referred to as 
the promoters—have taken all reasonable steps for ascertaining 
the views of the local authorities, including road authorities, 
through whose areas the railway is intended to pass, and of the 
owners whose land it is proposed to take, and for giving public 
notice of their application, and if they are satisfied as to the steps 
which have been taken for these purposes, and are of opinion, 
having regard to the views so ascertained, that the application 
ought to be considered, they shall take the application into consi- 
deration, and shall proceed to make inquiry into all such matters 
as they may consider material for determining the expediency of 
as the application. (2) The Council shall conduct their inquiry 

y means of a committee consisting either wholly of members of 
their own body, or partly of members of their body and partly of 
other persons. (3) The inquiry shall be public and shall be con- 
ducted at such times and places as the committee may deem most 
convenient for the persons interested in making or opposing the 
railway, and they shall in the prescribed manner give notice of 
the inquiry and hear all persons—inciusive of local authorities— 
appearing to them tc be interested. (4) If on any such inquiry 
the committee are of opinion that the application should be 
granted by the Council, they shall settle any draft order sub- 
mitted to them by the promoters for authorising the railway and 
cause all such matters—including provisions for the safety of the 
public, and particulars of the land intended to be taken—to be 
inserted and all such modifications to be made therein as they 
think necessary, and shall submit the draft order to the Council, 
and the Council shall cause a copy of the draft order, with such 
modifications, if any, as may be made by the Council, to be laid 
before the Board of Trade, accompanied by such particulars and 
plans as may be required by that Board. 

4.—Powers and duties of Board of Trade.—(1) The Board of 
Trade may, if a think fit, on the request of a County Council 
or a committee thereof, supply the Council or committee with 
such advice or assistance as the Council or committee may desire 
for the purpose of deciding on any application and settling any 
order under this Act. (2) Theownerof any land intended to be taken 
for the purpose of a light railway under this Act may, within 
the prescribed time after the inquiry by the committee, appeal to 
the Board of Trade against the draft order, so far as it authorises 
the compulsory acquisition of his land. (3) The Board of Trade 
shall consider each draft order laid before the Board under this 
Act with reference to (a) the expediency of requiring the propo- 
sals of the promoters to be submitted to Parliament ; and by the 
safety of the public; and (c) the compulsory acquisition of any 
land in respect of which an — is lodged under this section. 
(4) If the Board of Trade on such consideration are of opinion (a) 
that by reason of the magnitude of the proposed undertaking, or 
for any other special reason relating to the undertaking, the pro- 
posals of the promoters ought to be submitted to Parliament ; or 
(4) that the provisions of the draft order are insufficient for the 
safety of the public ; they shall notify to the County Council their 
objections to the order, with their reasons, and thereupon the 
draft order shall not, save as hereinafter mentioned, be further 
proceeded with. (5) If the Board of Trade, after such local 
inquiry—if any—as they think necessary, are of opinion that any 
land in respect of which an appeal is lodged, should not be taken 
compulsorily, they shall notify their decision to the County 
Council, and the draft order shall not be proceeded with so far as 
it authorises the taking of such land compulsorily, (6) If the 
objection or decision is not notified within the prescribed time 
after the draft order is submitted to the Board of Trade, the draft 
order shall be deemed to be approved by the Board. (7) If any 
such objection as above mentioned is notified to the County Council, 
they may modify the draft order so as to meet the objection, and 
may apply to the Board of Trade to withdraw the objection on the 
ground either that the draft order is so modified or that the 
circumstances affecting the same are so changed as to remove the 
objection ; and the Board, if on any such application they are 
satisfied that the objection has been removed, and, where the 
draft order has been modified, that sufficient opportunity has been 
given to persons interested for considering the modification, may 
approve the draft order. (8) If the draft order is not approved b 
the Board of Trade and a Bill is introduced into Parliament wit 
reference to the light railway proposed by the draft order, any 
Ss or evidence taken before the committee of the Count; 

ouncil may be admitted in evidence in the course of any mec | 
ings in Parliament upon the Bill. 

5.—Adoption or rejection of order by County Council.—The County 
Council, on the sag pe of a draft order by the Board of Trade, 
may, as they think fit, either make an order in accordance with 
the draft or reject the draft, and any order so made shall be con- 
clusive evidence that all the requirements of this Act in respect of 
ae required to be taken before the making of the order 

ave been complied with. 

6.—. a pease of general railway Acts.—(1) The Clauses Acts, 
as defined by this Act, and the enactments mentioned in the First 
Schedule to this Act, shall not apply to a light railway authorised 
under this Act, except so far as they are incorporated or applied 
by the order authorising the railway. (2) Subject to the fore- 
going provisions of this Act, the general enactments relating to 
railways—including the Railway Clearing Act, 1850, 13 and 14 





Vict. ¢, xxxiii.—shall apply to a light railway under this Act in like 
manner as they apply to any other railway ; and for the purposes 


railway company, and the order under this Act a special Act, and 
any provision thereof a special enactment. 
7.—Joint ne * _ or _—. eae Coveas ee it 
is proposed that a light railway s s throu wo or more 
ti , the il at those matin shall, on Geeneination of the 
promoters of the railway, appoint a joint committee under section 
eighty-one of the Local Government Act, 1888—51 and 52 Vict. c. 
41—and the joint committee shall, in relation to the railway, 
have the same powers and be in the same position as if the district 
through which the railway is intended to pass were within the 
limits of one county, and the joint committee were the County 
Council of that county, and any such joint committee may adopt 
for the purpose of the procedure with relation to the railway the 
rules of any one of the counties represented on the committee, or 
such combination of the rules of those counties as they think fit. 
8.—Expenses of County Council.—The expenses of any inquiry 
conducted by a committee appointed by a County Council under 
this Act, and all other expenses of the council in relation to any 
application or order under this Act, shall be borne by the promoters, 
and before entering on the inquiry the council may require such 
guarantee as they think sufficient from the promoters for securing 
the payment of those expenses, 
9.—Provision as to larger boroughs.—(1) The council of a county 
borough shall have the same powers for authorising a light railway 
within their borough as the council of a county have under this 
Act within their county, and yang the expression ‘‘ county” 
shall, for the purposes of this Act, include a county borough, and 
the expression ‘‘County Council” shall include the council of a 
peer ny vinene a (2) The council of a county shall not authorise 
a light railway to be made under this Act within a borough not 
being a county borough, but containing more than twenty thou- 
sand inhabitants according to the last census for the time being, 
except with the consent of the council of that borough. 
10.—Consent of Board of Agriculture in case of commons.—Aun 
order under this Act shall not be made authorising a light railway 
to pass over any part of a common except with the consent of the 
Board of Agriculture, and that Board in giving or refusing their 
consent shall have regard to the same considerations, and shall, if 
necessary, hold the same inquiries, as are directed by the Commons 
Act, 1876—39 and 40 Vict. c. 56—to be taken into consideration 
and held by the Board before forming an opinion whether an 
application under the Inclosure Acts shall be acceded to or not. 
11.—Mode of settling purchase-money and compensation for taking 
of land.—(1) Where any order under this Act incorporates the 
Lands Clauses Acts, any matter which under those Acts may be 
determined by the verdict of a jury, by arbitration, or by two 
justices, shall for the purposes of the order be referred to and 
determined by a single arbitrator appointed by the Board of 
Trade, and the provisions of this Act shall apply with respect to 
the determination of any such matter in lieu of those of the Lands 
Clauses Acts relating thereto. (2) The Board of Trade may make 
rules fixing a scale of costs to be applicable on any such arbitra- 
tion, and may, by such rules, limit the cases in which counsel are 
to be pec 4 
12.—.A ppointment of arbitrator by Board of Trade and expenses of 
Board.—(1) The Board of Trade may appoint an arbitrator for the 
decision of any matter wi h reference to which they are authorised 
to hold a local inquiry under this Act, or for the purpose of any 
arbitration under this Act, and the Arbitration Act, 1889—52 and 
53 Vict. c. 49—shall apply to any such inquiry or arbitration. (2) 
Section three of the Board of Trade (Arbitrations), &c., Act, 
1874—37 and 38 Vict. c, 40Q—shall apply to ~~ such ioquiry or 
arbitration as if it were an inquiry or arbitration held in pursuance 
of a special Act as defined by that Act. (3) Any expenses of the 
Senet of Trade under this Act shall, except so i as provision is 
made for their payment by or under this Act, be defrayed out of 
moneys provided by Parliament. 
13.—Amendment of order.—An order authorising a light railway 
under this Act may be altered or added to by an amending order 
made in like manner, and subject to the like provisions, as the 
original order, provided that:—(a) The amending order may he 
made on the application of any authority or person, and the appli- 
cants shall be deemed to be the promoters within the meaning of 
the foregoing provisions of this Act ; and (b) the Board of Trade, 
in considering the —- of requiring the proposals for 
amending the order to be submitted to Parliament, shall have 
regard to the scope and provisions of the original order. 
14.—Power of County Council to make rules.—A County Council 
may make rules: (a2) Regulating the procedure to be observed, the 
fees to be charged, and the scale of costs to be applicable, with 
respect to any inquiry by a committee under this Act ; and ()) as 
to the mode in which notice of any application, draft order, or 
order, or any other information in relation to any matter under 
this Act is to be given as published ; and (c) for requiring a deposit 
to be made by the promoters, and for regulating the amount and 
mode of making such deposit, and the application thereof for the 
benefit of any persons to whom any damage, loss, or inconvenience 
has been caused in cases where the promoters’ application is 
not successful, or where the light railway authorised is not opened 
for traffic within a time fixed by the order or by rules ; and (d) in 
relation to any matter which is to be prescribed under this Act ; 
and (ce) in relation to any matter which they may think it expe- 
dient to regulate by rule for the purpose of carrying this Act into 
effect ; but such rules shall not have any effect until they have 
been confirmed by the Board of Trade. 
15.—Copies of order.—A light railway company shall supply 
copies of the order of the County Council authorising them to 
make their railway, and of any amending order, on payment of 
such reasonable charges as the Council may fix. 
16.—Dejinitions.—In this Act, unless the context otherwise 
requires, the expression ‘light railway company” includes any 
person or body of persons, whether incorporated or not, who are 
owners or lessees of any light railway authorised by this Act, or 
who are working the same under any working agreement. The 
expression ‘‘owner” includes any person who under the provisions 
of the Lands Clauses Acts is enabled to sell and convey land to the 
promoters of an undertaking. The expression ‘Clauses Acts” 
means the Lands Clauses Acts, the Railways Clauses Consolidation 
Act, 1845, and the Railways Clauses Act, 1863, and the Companies 
Clauses Consolidation Acts, 1845 to 1889, The expression “‘ pre- 
scribed” means prescribed by rules made under this Act, 
17.—Application to Scotland.—This Act shall apply to Scotland 
with the following modifications :—(1) A reference to section seventy- 
six of the Local Government (Scotland) Act, 1889—52 and 53 
Vict. c. 50—shall be substituted for the reference to section eighty- 
one of the Local Government Act, 1888, (2) A reference to the 
Railways Clauses Consolidation (Scotland) Act, 1845, shall be sub- 
stituted for the reference to the Railways Clauses Consolidation 
Act, 1845, and a reference to the Companies Clauses Consolidation 
(Scotland) Act, 1845, the Companies Clauses Act, 1863, and the 
Companies Clauses Act, 1869, shall be substituted for a .reference 
to the Companies Clauses Consolidation Acts, 1845 to 1889, (3) 
Each of the burghs mentioned in the Second Schedule to this Act 
shall be in the same position as a county borough in England. (4) 
The expression “borough” shall mean any burgh within the 
meaning of the Local Government (Scotland) Act, 1889. (5) The 
provision as to the consent of the Board of Agriculture, and the 
reference to the Arbitration Act, 1889, ehall not apply. 
18.—Short title and extent.—(1) This Act may 4 cited as the 
Light Railways Act, 1895, (2) This Act shall not extend to Ireland. 











TRADE AND BUSINESS ANNOUNCEMENTS.—It would appear that 
the engineering and —_ machinery trades are well worth look- 
ing up in Spain and South America generally, if we may judge by 
the appearance of H/ Ingeniero Rol y la Gactea Sud Americana in 
a new form, and apparently with much new vigour, and is to 
appear in the middle of each month for the benefit of the Spanish- 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Harvey steel armour.—The Ordnance Bureau of the Navy Depart- 
ment has overcome the difficulties attending the machining of 
hardened armour, for one of the objections to the use of Harvey. 
ised steel plates has been the great resistance to drills and other 
tools. Different methods of locally softening the armour have 
been tried, as well as methods of protecting certain parts from the 
hardening process ; but it is now said that an electrical system has 
been perfected, by which ed particular part can be softened for 
drilling bolt holes or machining the edges, &c., without the rest of 
the — being affected. 

Electric power.—The wide and varied application of electric motors 
for small power plants is well instanced by a western city where the 
electric railway company supplies 240-horse power to a number of 
small users, the majority being for operating hydraulic elevators or 
passenger lifts, which formerly required an engine, later, engine- 
man and fireman. The motors for this purpose are of 8 to 15-horse 
power. Ina large butcher's shop a 10-horse power motor runs a 

indstone, a sausage machine, fly fan, and refrigerating plant. 

n engraving company and a lithographing company use motors 
of 3 to 15-horse power for running prin presses, stitching 
machines, circular saw and other machines. In the post-office a 
}-horse power motor runs the post-marking machine, doing the 
work at the rate of 600 letters a minute. A jeweller uses a 3-horse 
power motor for his stone-cutting, grinding and polishing machines, 
and a glass factory has a 6-horse power motor for the bevelling and 
polishing machines, while an — uses a l-horse power motor 
to run four grindstones, a grinding lathe, a grooving machine, and 
a polishing machine. A livery stable has a l1-horse power motor 
for chopping hay and grinding grain, and a 4-horse power motor 
for a horse-clipping machine, A gravity railway or “ switchback ” 
for amusement purposes has a 74-horse power motor to haul the 
cars up from the end of the run to the starting point. In the 
leading newspaper office all the plant is run by electricity, except 
the big presses ; a 6-horse power motor runs ten Linotype com- 

ing machines, and a 9-horse power motor runs an electric light 

ynamo, the air compressor for oil fuel burners under the boilers, 
the paper damper and the stereotyping plant. Barbers, dentists, 
bakers—for dough mixing—tent makers, and others are amongst 
the users of this convenient and economical system of power. 

The Chicago drainage canal,—The anoual report of the treasurer 
of the Sanitary District shows that the total receipts since 
January, 1890, have been 12,781,225 dols., and the expenditures 
11,478,639 dols. During 1894 the engineering department cost 
185,000 dols., the land department 525,000 dols., while4,858,148dols, 
were expended on construction. The chief engineer reports the 
work done to date on the channel in comparison with the amount 
required to be done, before the same is completed, as follows :— 








Now com- Whole 
le work, Unfinished. 
ubic yards. Oubic yards. Cubic yards. 
Glacial drift 12,608,806 .. 26,487,267 .. 18,828,461 
Meee 2s 4s 5,358,968 .. 11,718,101 6,359,133 
Total 17,967,774 38,155,368 20,187,594 


There is, in addition, work in the diversion of the Desplaines River 
already finished 1,915,071 cubic yards, making a total of 40,070,439. 
It is estimated that 44°43 per cent. of the work of the channel is 
completed. The work done in 1894 was 9,320,600 cubic yards of 
glacial drift removed, and 3,637,680 cubic yards of rock. ere are 
now twenty-eight sections of approximately a mile in length, each 
in active operation on the channel. The engineer in his report 
says that the estimates and reports on hand on January lst, 1895, 
showed a condition which is not satisfactory. Although it is true 
that 44°43 per cent. of the entire work now under contract has 
been completed, yet it is also true that this percentage of progress 
is not spread evenly over the whole work. One of these sections 
is now* being relet. Seven sections are now well—some of them 
largely—in advance of the progress requirements, Six eections 
are partially up to progress requirements. Ten sections are 
making such progress under able management that their comple- 
tion on contract time may be regarded as an assured fact, and five 
sections are so much in arrears that there seems but little hope of 
their ever forging ahead and reaching p requirements, 
When what has been accomplished up to January Ist, 1895, is con- 
sidered in connection with the period of experimentation through 
which even the most experienced contractors were compelled to 
pass before they were enabled to find and adopt the methods best 
suited to the needs of their work, it is asserted that the entire 
work now ander contract, together with such essential auxiliary 
work as must be done, can be completed and ready to perform its 
health-giving and beneficent functions in the fall of 1896. A 
moderate estimate of the value of the machinery and other equip- 
ment planted upon this work by the contractors is 3,000,000 dols. 
Examination of the rate of progress for 1894 shows that it increased 
steadily until the maximum, 666,481 dols., was reached in the 
month of August; since then it has averaged 568,031 dols, a 
month, and was 553,823 dols. for the month of December. The 
river diversion work of the channel is practically completed. The 
new controlling works to be constructed at Lockport will, the 
Drainage Board believes, eventually furnish Chicago with one of 
the greatest engineering plants in the world. The engineer 
reports that these works, of such vital importance to the success of 
the enterprise, have been carefully considered during the past 
year, and alternative plans have been got up and the merits of each 
carefully weighed and contrasted. The plan which combines the 
greatest advantages with the least cost is a combination of lifting 

tes and a section of beartrap dam. There will be eight of these 
ifting gates working between solid masonry piers; they will be 
lifted vertically by mechanism operated from bridges spanning the 
spaces between the piers; each space or opening will be JO0ft. 
wide, These gates are a modification of what is known as the 
Stoney gate, with special features designed for this work. The 
bear trap dam will be 160ft. between bulkheads. This dam will 
be unlike either the Long, the Parker, or the common bear trap, 
as conditions obtaining on this work admit of a departure from 
those examples in several particulars. The estimated cost of this 
improvement is 160,000dols. The future work on the channel 
and its cost, with the expenditures of the engineering department 
to the present time, are set forth in the appended table :— 




















of those enactments the light railway company shall be deemed a 


 ormion } 2 gu who want to know something about machinery of 
various kinds, 





Dols. 
Regulating works .. oe 160,000 
WE TEND 20 ce 02 90 oo 425,260 
Tail race to upper basin oe 150,000 
Between Section 5 and waper basin.. 785,260 
Head upper basin through Joliet 1,760,000 
2,495,860 
Fixed bridges .. 1. «2 os of «+ oo « 1,388,639 
Total work yet to be contracted for on basis of fixed 
WOME, 55 -'se ay cs se. ee 0s es os 3 nOmeee 
Total covered by existing contracts = ec 16,076,086 
Total estimated cost of construction on basis of fixed 
bri eas OS AS UIACOR DS Abe vases) 50 kan ape 
Total expenditi for engi and superintendent 
up to December 81st, 1894 .. .. .. «2 «+ «- 596,575 
Estimated future cost of engineer and superintendent 405,066 
Total cost of engineering and superintendence .. 1,001,642 
Total cost of engineering, superintendence, and con- 
struction wa rg ce i seu ae ake a! oe 06. re 
Expended to December 81st, 1894, for construction .. 7,027,294 
Expended to December 8lst, 1£94, for engineering 
and superintendence .. .. .. .. os «+ « 596,575 
Total cost for construction and engineering and 
superintendence .. .. «1 oo «+ ae «8 « 7,628,870 
Balance needed on basis of fixed bridges .. .. 16,202,644 
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HE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

‘Tur event of the week in iron and steel circles is the re-considera- 

tion of the proposals which the black sheet makers have made to 

the galvani in tion with the new combination now bein 
formed. These have been discussed by the white sheet trade, an 
have been returned to the black sheet manufacturers with sugges- 
tions as to emendations, which are at the present time receiving 
attention. A further meeting has been arranged to be held 
shortly, when in all. probability the conditions of alliance will be 
finally accepted on both sides, 

The local market is improved this week both by reason of better 
trade here and also by the good news from Cleveland, where it 
is understood that there is more disposition to speculate in pig 
iron than there has been for the past five years, and where 
hematite pigs have been put up ls., and plates and angles 23. 6d. 
So far, in the Midlands there has not been any quotable advance, 
but since the Easter holidays prices have shown greater steadiness, 
sellers being less willing to make concessions than formerly. The 
activity at the steel works continues, and is, indeed, one of the 
most satisfactory features of current trade, Staffordshire basic, 
bridge and girder plates are quoted £5 5s. ; boiler ditto, £6; angles, 
£5; tees and channels, £5 5s. to £5 10s.; girders, £5; and small 
bars, £5 10s, to £5 153, Bessemer billets and blooms are quoted 
here £4; and Simens ditto, £4 23, 6d. Quotations for pig and 
finished iron are unchanged on the week, 

The engineering trades of the district are in a rather better 
condition since Easter than so far this year up to that time. 
The foreign demand for machinery of various descriptions 
is improving, more particularly from India, South Africa, and 
Australia; and inquiries are to hand from the East which 
indicate that the cessation of hostilities between China and 
Japan is beginning to have already a beneficial effect upon the 
demand for various kinds of Midland manufactures, The railway 
ames and wagon building companies are tolerably well 
engaged. 

A company has just been registered under the title of the 
Birmingham Woven-wire Mattress Company, with a capital of 
£25,000, to carry on business not only as wire mattress-makers, 
but also as metal bedstead manufacturers, engineers, iron and brass 
founders, metal rollers, and wire and tube drawers, 

In the chain and cable trades a fair number of orders are under 
execution, and at some works anchors of large size are being made 
for foreign Governments. The chain and cable firms are expressing 
satisfaction at the assurances given thia week at the annual meeting 
of the Dudley Chamber of C ce, that the Board are taking 
up the matter of bogus chain certificates in earnest, 

Sarely the Commissioners to the Board of Trade are acting 
harshly in their decision, this week given, as to the recent heating 
apparatus explosion at Cape Hill Board Schools; for they have 
fined Messrs, Renton, Gibbs, and Co, £30 towards the cost of the 
inquiry, because that firm have not supplied their customers with 
the means of fitting the apparatus together, with full instructions 
as to its use. This is quite a novel requirement of the Board of 
Trade. It is true the apparatus was not fitted with a safety valve 
and branch pipe, but this does not seem to have been the fault of 
Messrs. Renton, Gibbs, and Co., but rather of those who placed 
the apparatus in position. The explosion was caused by over- 
pressure of steam in the larger or weaker tubes, and this over- 
pressure originated from imperfect circulation, there not being 
sufficient water in the tubes. This liability of manufacturers to 
send out instructions to customers is an important new departure, 
and if such a case is to be taken as a precedent in matters of this 
sort, a distinct understanding should be arrived at between 
engineers and the Board of Trade, so that the former may not be 
liable to damages for neglecting the precaution. 

The engines of the South Staffordshire Mines Drainage Com- 
missioners in the — district have had an unusually heavy task 
during April, for they have had to cope with an average of 
3,000,000 gallons per day. 

















NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Although the activity which, during the past week 
or so, has characterised the market, shows, as might be expected, 
some slacking off, the more healthy tone which has recently 
come over most branches of trade is fully maintained. During the 
past fortnight a very considerable weight of business has been put 
through, and in various directions an anxiety is shown in connec- 
tion with operations previously held in abeyance, if not to start them 
at once,"at any rate to arrive at some understanding with makers, 
or merchants, with regard to required material—which all tends 
to indicate a more or less general conviction that prices have 
touched the bottom, and that although they may not likely to 
show any great advance, any movement must almost certainly 
be in an upward direction. In the iron trade, raw material 
has already established a substantial advance of quite ls, 
per ton upon recent low rates, but finished iron remains an unsatis- 
factory feature in the market, makers being unable to follow the 
upward movement in pig iron. As regards the engineering indus- 
tries, the position generally becomes more satisfactory, although 
there is as yet no marked development of activity. Most branches 
however, are getting in a little better position as regards work, an 
the prospects for the future are generally regarded as gradually 
tending in the direction of improvement. 

The Manchester Iron Exchange on Tuesday again bronght 
together a full average attendance, and a strong, healthy tone 
prevailed throughout the market. There was perhaps not quite so 
much buying going on in pig iron as last week. ‘is, however, 
may be accounted for by the fact that merchants having in most 
cases been purchasing pretty heavily, must necessarily to a con- 
siderable extent be pretty well covered for present requirements, 
and under these circumstances it is only natural that the advanced 
prices now being quoted for the time being tend to check further 
buying. Makers, on the other hand, are as a rule very indifferent 
about booking further orders, and the same also applies to some of 
the merchants, the general policy being one of caution as to for- 
ward engagements. Lancashire makers have not been securing 
any great weight of business, but they show no anxiety to sell, and 


for delive anchester they are firm in quoting about 40s. to 42s. 
and 423, 6d., less 24, for forge and foundry qualities respectively. 
A considerable t of busi has been put through in 





district brands, and makers are, in some cases, so fully sold 
over the next three or four months—beyond which they are 
not disposed to go—that they are quoting prices which are 
practically prohibitive. Substantial advances on late rates have 
been got on sales of Lincolnshire, and in forge qualities very fair 
orders have been booked at 36s. 6d. to 37s., net cash, delivered 
Manchester, the last-named figure being now the minimum 
quotation in the market. For foundry Lincolnshire there has also 
been a tolerably good demand at BBs, 6d., with makers now 
generally asking 39s, net cash, delivered Manchester. In one or 
two instances where makers do not care about selling at all, 
quotations have been put up to 39s, for forge, to 40s. for foundry, 
net cash, delivered Manchester. A firmer tone prevails as regards 
Derbyshire iron, but prices are scarcely quotably advanced, 
foundry qualities remaining at about 42s. 6d. to 43s., net cash, 
delivered Manchester. Oatside brands offering here also show a 
continued upward tendency, with orders for any large quantities 
difficult to place, Good foundry Middlesbrough, for delive 
Manchester, is not now quoted under 43s. 10d., net cash, wit 
Scotch iron now quoted about 46s, and 46s. 3d. for Eglinton, to 
ant Gartsherrie, net prompt cash, delivered at the Lancashire 


Some increased weight of business is reported to be in 
manufactured iron, and buyers are getting more anxious about 


rates, are not, in face of the increasing prices for raw material, 
inclined to book except for pretty early delivery. They are not, 
however, as yet able to secure any better prices, and Lancashire 
and Staffordshire bars remain at £5 to £5 2s, 6d., with sheets 
= _ 6d. om a £6 ay 64., whilst — are = a 

4 3, to or random and special cut | 8 respectively, 
er Manchester district, and 2s, 6d. fy, 2 less for ship- 
men 

There is, perhaps, rather more doing in the steel trade, and if 
anything, htly higher prices are being got. In hematites 
some moderate orders have been put through, and prices now 
average from 51s. 6d. for ordinary foundry qualities, up to 53s. 
for some of the special brands, less 24, delivered here. For steel 
billets, quotations range from £4 to £4 5s., net cash, according to 
quality, whilst bars average from £5 153, and £5 17s, 64. for 
common, to £6 and £6 2s, 6d. for better qualities, with steel boiler 
plates £6 to £6 23. 6d. delivered here. 

In the metal market buyers have been coming forward more 
freely in anticipation of an advance in list rates, but so far 
these remain unchanged. 

The coal trade remains in a very unsatisfactory condition ; few 
collieries are working more than three and a-half to four days per 
week, but supplies of all descriptions of round coal are consider- 
ably in excess of requirements, and although the month has 
opened without any quoted reduction upon list rates, a want 
of firmness characterises prices in the open market—representatives 
of collieries in many cases being pre’ with concessions if 
these are requisite to secure business. Better qualities of round 
coal are necessarily only in very limited request for house-fire pur- 
poses ; but stocks of these are beginning to accumulate, with 
quoted prices about 103. to 10s. 6d, for the better qualities of 
Wigan Arley, 83. to 93. for seconds Arley and Pemberton 4ft. and 
inferior Arley, and 7s. to 7s. 6d, for common house coal, The lower 
qualities of round coal for steam, forge, and general manufacturing 
purposes also hang upon the market, the demand for these not as 
yet showing any appreciable increase resulting from the improve- 
ment in the iron trade and other industries, and prices remain 
extremely low, 6s. 6d. to 7s. being the full average tgures at the 
pit mouth. The limited demand for round coal of necessity 
restricts the output of slack, and this is meeting with a ready sale, 
with an anxiety on the part of buyers as to forward requirements 
which gives a steadiness to prices, 3s, 64, to 4s. being the average 
figures for common, to 43, 6d. and 5s, for better qualities of slack 
at the pit mouth. 

As I have previously reported, there is a good deal cf anxiety 
amongst colliery owners as regards the large contracts for gas coal 
and locomotive fuel which usually come upon the market during 
the next couple of months, Already some extremely low tenders 
have been sent in for one or two gas contracts that have so far 
come upon the market, representing a giving way in some instances 
of quite ls. per ton upon last year’s rates—the Wigan 4ft. gas 
coal having been offered at about 6s, 6d., partially screened 
Arley gas coal at about 7s. to 7s. 6d. at the pit mouth. With 
regard to the locomotive fuel, Mr. Webb, of the London and North- 
Western Railway Company, has already publicly intimated that 
owing to the unsatisfactory condition of trade his requirements for 
the ensuing season will be considerably less than usual, and the 
representative of one of the largest colliery concerns in Lancashire, 
which invariably secures a considerable portion of the railway 
contracts, expressed his opinion to me that locomotive fuel would 
in all probability be obtainable this season at as low as 53. 9d. per 
ton at the pit mouth, 

Sanitary matters have been well to the front in Manchester 
during the past week. Conferences and public meetings on various 
questions have taken place in connection with the Health Exhibi- 
tion, to which I referred in my previous notes, and these pro- 
ceedings were brought to a close by an excursion on the Manchester 
Ship Canal, which included an inspection of the Salford Sewage 
— and the Manchester Corporation Sewage Farm at Carrington 
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Barrow,—There is a much better tone in the hematite iron trade, 
and prospects are said to be better. The demand for Bessemer 
qualities is not so large in the district, and the foreign and colonial 
business is very s Forge and foundry qualities are very 
quiet. There is an improvement to note in prices. Mixed Bes- 
semer Nos., net f.o.b., are quoted at 44s. 6d., while warrant iron 
has increased in value to 433. 6d. sellers net cash, to 43s, 44d. 
buyers. Stocks show an increase of 1000 tons on the week, and 
now stand at 194,970 tons, being an increase since the beginning 
of the year of 24,492 tons. 

Iron ore is in quiet request, and orders from consumers outside 
the district are very small, There is also only a limited consum 
tion of raw material in the district. Prices remain as previously 
quoted at 8s. 6d. to 10s, per ton net at mines for ordinary sorts. 
In the steel trade there is a very quiet condition of things, and 
orders are coming to hand slowly, —— for rails. Prices are 
very easy. A few orders for steel plates are noted, and there is 
every prospect of a good trade during the year. Other sorts of 
steel are in emall demand. 

The Barrow Steel Works closed down last week for an in- 
definite period, and it is probable they will not be re-started for a 
month, except at the plate mills. The award of Mr, Jeremiah 
Head, who arbitrated on the wages question at the Barrow Steel 
Works, has been received. He reports a 10 per cent. reduction as 
necessary throughout the works, and urges the necessity of a 
revision of salaries all round, and a reduction of royalty charges 
and railway rates where possible; pointing out that if these 
recommendations are not carried into effect, there will be no alter- 
native but the closing of the works altogether—a very serious 
condition of things for the town of Barrow. 

The shipbuilding and engineering trades are very briskly em- 
ployed, but the need of new orders is more and more asserting 
itself every day. There is only a very small demand for new 
tonnage. Engine and boiler makers have work to keep them 
going for the rest of the year. 

The coal and coke trades are very quiet. The consumption is 
small, and so also are the deliveries, but prices are firm at 12s. to 
14s, per ton for steam qualities, 

Shipping is quiet, but in pig iron the exports from West Coast 
ports during the week are shown to have been 5722 tons, compared 
with 7099 tons in the corresponding week of last year, an increase 
of 1377 tons. The exports of steel last week were 8602 tons, 
compared with 6578 tons in the corresponding week of last year, 
a decrease of 2024 tons. The ageregate shipments this year total 
up to 85,987 tons of pig iron, and 107,747 tons of steel, compared 
with 133,825 tons of pig iron, and 14,898 tons of steel in the 

it year, 


en period of , & decrease of 47,838 tons of pig 
iron, and 7151 tons of steel. Freights are very low and un- 
profitable, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 


SEVERAL of the collieries in the South Yorkshire district have 
been doing rather more work during the last ten days, in order 
to compensate for the diminished output while the holidays were 
on. The effect, however, has been of a purely temporary 
character. The pits are generally working about four days per 
week, and some are not doing more than three days. Even with 
this lessened employment the production is more than sufficient 
to meet the wants of the trade, and the competition of the 
Northern coalowners, who have obtained reductions in wages, gets 
increasingly keener. What with the reduced cost of production 
in Durham, Northumberland, and Scotland, as well as the lower 
carriage by sea, the position of the Yorkshire coalowners gets more 





and more difficult, 


placing forward orders, but makers, who are now at their bottom | softs, 


Quotations continue as formerly reported, both in the Silkstone 
and Barnsley thick seams. Silkstone coal is from 9s. to 10s.; Barnsley 
, in best qualities, 83. to 9s.; Flockton, 8s. 3d. to 8s. 6d. per 
ton, all at the pits, Orders for local consumption are very 
competed for, with considerable variation in prices, while the 
representatives of district collieries in the metropolis advise head- 
quarters that the ton of coal at present sent by rail is much 
more than there is sale for. In gas coal there is a marked falling 
off all round, particularly in the trade done with the eastern 
counties. Prices at present rule from 6s. to 7s. perton. _ 

The opening of the Baltic navigation, with the immediate pro- 
spect of the higher ports being added, is giving more anima- 
tion to the steam coal business. Although some of the ports 
will not be opened until about the middle of this month, coalowners 
who have large stocks are expecting these to be moved by that 
time. The bulk of the coal which is imported to Hull at present is 
being sent by about eight district firms, of which the Denaby 
Main Colliery Company is the principal. A little more businets is 
also reported with Grimsby, where the Derbyshire colliery pro- 

rietors have been getting well in of late. Freights continue very 
i both for the Baltic and other foreign markets, and this will have 
the effect of attracting a larger export business from the countries 
which prefer English fuel. Still, as stacks at many of the collieries 
are increasing, it will require an exceptionally large demand to 
keep the steam coal pits employed up to the average, Barnsley 
hards are at present making from 6s, 6d. to 7s. per ton, secondary 
qualities having been — at 6s. per ton, and even lower 
rates are reported to have been obtained in some instances. Rather 
less than an average q y of | tive fuel is at present being 
taken under contracts by the different railway companies. Manu- 
facturing fuel continues abundant and low in value. Riddled slack 
makes from 4s, 6d. to 5s. 6d. per ton, pit slack from 2s, 9d. per 
ton, and smudge as low as ls. 3d. per ton upwards. Coke is 
equally abundant and prices also low, the output exceeding the 
demand and causing values to remain at from 83, 6d. to 10s. 6d. 

r ton. 

+ Caaeedinns for hematites, forge iron, bar iron, Bessemer billets, 
&c., are as reported last week. All the heavy trades, except those 
engaged upon Government work and upon materials for railway 
engines, carriages, and wagons, are very dull. The prospect of an 
improvement, which has been entertained since the year com- 
menced, seems further from realisation than ever. At the close of 
last year it was supposed that affairs were at the worst, and were, 
therefore, bound to mend. But the end of March was as dull as 
any time during the year, and April, if anything, has been duller, 
Under these circumstances manufacturers are looking about to 
contract operations in all departments which do not yield a profit. 
Although a good deal of work is doing in railway material, the 
plant is still far from being fully employed. Considerable inquiries 
are coming in from India and from Russia, which are expected to 
lead to further business. Very little is doing on foreign and 
colonial account. One gratifying feature is the report of fresh 
orders at several of the East-end establishments for marine work, 
which has been very flat ever since the year commenced. The 
close of the war in the East is expected to be followed - consider- 
able demands from both China and Japan, and although the 
ultimate issue may be that the Japanese will take the bulk of the 
business, the immediate effect upon our heavy trades, engineering 
and other departments, is expected to be beneficial. ; 

Amongst the lighter industries there is a considerable brisknees 
in the production of steel parts and knives for agricultural 
machinery, with a fair demand for garden tools, navvies’ picks, 
shovels, and similar appliances. Firms who make a speciality of 
colliery materials are rather badly off for work, with no prospect 
of any change for the better this side of the autumn. i 
tools, rock tools, disintegrating machinery, and similar produc- 
tions are meeting with very slight demand, although one or two 
good orders have recently been completed for South Africa, 

The depression which prevails in the heavy trades is equally felt 
in the lighter branches. It is stated that the London m ‘ts 
are ordering a little more freely in cutlery, silver, and electro- 
plate, icularly in the better grades of manufacture. The 
demand for Easter, which usually takes the form of the t 
variety of dainty goods suitable for presentations, was markedly 
less than in previous years. One feature of the silver and electro- 

late trade, which is increasing every season, is in goods manu- 
loctased for presentation purposes. The tendency of bicycle 
merchants, large wine dealers, and other firms to purchase costly 
cups, vases, shields, epergnes, and other articles, and cffer them 
for competition, with a view to advertising purposes, having made 
immense strides during the last twelve months. At this moment 
several thousands of pounds worth of goods for these p are 
on order in the Sheffield district. The upward tendency in silver, 
previously noted, is well maintained, and there is every ex tion 
that with the Chinese war indemnity being paid in the white metal 
the value will be kept steady and probably raised still higher. 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

AFTER the experience of business men in the early part of last 
year, when it seemed that the iron and allied trades were 
recovering from the depression that had affected them for more 
than four years, it would scarcely be safe to state dogmatically 
that a real revival of trade had commenced ; but, at any rate, there 
is now reasonable ground for thinking that this is so, and a good 
many people who hold that opinion are backing up that opinion by 
beginning to speculate, instead of confining their purchases to 
hand-to-mouth requirements, as has been the custom for a long 
— P. are declared to be more favourable than they 
have been for the last five years, and it is satisfactory to note that 
the improvement is not confined to the iron and steel indus- 
tries, because, as a matter of fact, it is to be seen in the tin, 
copper and lead markets as well as in the textile industries, and it 
is in some of these more pronounced than it is in the iron market. 
Thus traders are inclined to take an optimistic view of the situa- 
tion, and there is quite a disposition among outsiders to have a 
deal in warrants. Since 1890 outsiders have not seen their way to 
dabble in warrants, as they could not count upon pocketing profits 
out of the fluctuations, but now there is some probability of a 
successful gamble. One thing that has hitherto restrained buyers, 
both consumers and speculators, from purchasing pigs has n 
that the improvement in demand and prices was confined to the pig 
iron trade, and was not backed up by any change for the better in 
the industries which consumed the pig iron, and from that it was 
naturally argued that the improvement could not last. Bat now 
there is greater activity in some branches of the finished iron and 
steel trades, and plates and angles have been advanced this week 
2s, 6d. per ton, while buyers of rails have also been paying almost 
as much more, To some extent this rise is to make up for the 
increased cost of pig iron, but it is also caused by a better demand. 
The advance in pig iron since tae middle of March, when the 
minimum prices of the year were reported, has been ls, per ton, 
and half-a-crown is the extent of the advance in finished iron and 
steel. The time of the year is a favourable one for an improve- 
ment in trade commencing, as it is likely to be kept up, owing to 
the greater wants on export account, and this ins the sanguine 
feeling that is now so general. Not only is there more s la- 
tion in warrants, but the shares of companies engaged in the iron 
and allied trades are more freely bought, and the market value of 
nearly all has increased, in many cases as much as £1 per. share 
over the last month. Bolckow, Vaughan, and Co.’s £20 shares are 
now at £12, or 25s, dearer than they were a short time ago, and Sir 
W. G. Armstrong, Mitchell, and Co.’s £100 shares are now up to 
£201—a year ago they were only at £154. 

The exports of pig iron from the Cleveland district during last 





month have, as yes proved to be the largest on record, 
amounting to 110,780 tons, whereas the previous best, which was 
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in October, 1889, was 108,906 tons, This makes the sixth time 
in the history of the trade that the exports have exceeded a 
hundred thousand tons of pig iron in the month, viz ,-in Sep- 
tember, 1879, with 101,154 tons; in November, 1883, with 
101,114 tons; in May, 1888, with. 107,826 tons; in April, 1889, 
with 104,449 tons, and in Ostober, 1889, and last month with the 
figures named above. The extraordinary exports of last month 
were due to the short supplies that were sent abroad in the pre- 
vious months of the year on account of the severe weather block- 
ing up the canals and waterways on the Continent longer than 
usual, and merchants and consumers abroad have had to compress 
the replenishing of their stocks into a shorter time. The pig iron 
exports from the Cleveland district—Middlesbrough and Skinnin- 
grove—during April of the last five years, and also during March 
this year, may be compared as follows :— 


March, April. 
1895. 1895. 1894. 1898. 1892. 1891. 
Tons. Tons. Tons. Tons. Tons. Tons. 
To Scotland.. .. ., 33,593 42,814 32,926 83,588 17,721 37,823 
To Englandand Wales 9,103 12,627 10,815 10,075 5,995 9,555 
To Foreign .. .. .. 85,188 55,839 44,588 44,430 26,041 32,405 
77,884 110,780 88,329 88,043 49,757 79,783 


These heavy shipments have certainly had a good deal to do with 
the advancing prices, 

An incre business is being done in No. 1 Cleveland G.M.B. 
pig iron, the demand being chiefly from the Continent, and 37s. 

r ton f.o.b, could easily be secured for it this week. For No. 3 

leveland BA there have been plenty of buyers at 35s., which was 
being ask week, but it would be difficult to buy at anything 
less than 35s, 3d. for early f.o.b. delivery; that is the general 
figure quoted and is paid, while 35s. 6d. has been given for May 
and June deliveries, and producers are in no hurry about selling 
for forward delivery, as the tendency is so markedly upwarde. 
The price now is 35s, 6d.; No. 1, 37s. 3d. Cleveland warrants have 
advanced considerably, sellers having put up their rate to 35s. 74d. 
cash, and there seems to have been more business in them than 
for a long period, though the desire of outsiders is to speculate 
in Scotch warrants. The lower qualities of Cleveland pig iron have 
become dearer, though the advance from the bottom a not been 
so much asin No, 3. For No. 4 foundry pig 34s. 3d. is now the 
gp and for grey forge 33s, 9d., the rise in each case being about 
9d., and not much is offered for sale. Mixed numbers of East 
Coast hematite pig iron have been raised to 42s. 3d. per ton; and 
scarcely any can be bought below that, as warrants are up to that 
figure. Some brands cannot be had under 42s, 6d. The stock of 
Cleveland pig iron inConnal’s stores at April 30th was 107,083 tons, 
an increase of 1056 tons for the month ; while of hematite pig iron 
91,147 tons were held, 4493 tons increase—results which were 
rather unexpected, considering that the shipments have been unpre- 
cedented. It is evident that the extra iron has been got from the 
makers’ stocks, 

Foreign iron ore is in better request, and in April 104,584 tons 
were imported into the Tees, as compared with 99,570 tons in 
March, 81,209 tons in February, and 103,720 tons in January. 
The prices are stiffer, because rates of freight are increasing, more 
employment being afforded for vessels in other markets, 

e improvement which has appeared in some branches of 
the finished iron and steel trades is very welcome, and is the 
more so because it affords evidence of the genuine char- 
acter of the revival. People were not inclined to believe 
in it as long as it was confined to the raw material. So far 
the larger business is confined to plates, angles, and rails, 
and the heavier sales of plates are chiefly on account of 
Scotland, where undoubtedly the shipbuilding industry is showing 
more life than in other districts. To the same cause is due the 
increased shipments of pig iron from the Tees to Grangemouth, 
which averaged 1700 tons per working day last month, or 25 per 
cent. more than is usual in April. The quotation for iron and 
steel ship plates has been raised to £4 15s.; and for boiler plates 
to £5 15s.; while iron and steel ship angles are about £4 12s, 6d., 
and engineering angles £4 17s. 6d; all less 24 per cent. and f.o t. 
Higher prices are quoted in the Tyneside district, but it is hardly 
likely that they are paid. The greater demand for plates is nearly 
all confined to those made of steel. The bar trade has not 
experienced any improvement, and there are producers who would 
readily sell common iron bars at £4 15s. less 24 per cent, f.o.t. A 
good business has recently been done in steel rails, and manu- 
facturers in this district are fairly well supplied with work ; they 
do not quote less than £3 12s, 6d. net at works for heavy rails, 

Shipbuilders in the North-East are not well off forcontracts, though 
on the Clyde work is more plentiful. Many of the North of Eng- 
land yards have over half their building berths unoccupied. Messrs. 
Farness, Withy, and Co., at West Hartlepool, have commenced to 
enlarge their shipyard. Sir W. G. Armstrong, Mitchell, and Co., 
of Elswick and Low Walker-on-Tyne, have started a new branch 
of business at Elswick. They will manufacture the Thomson- 
Houston dynamos, which are well known on the other side of the 
Atlantic, and are now being used to supply the electric light to the 
City of London. Plans for the proposed extension of the wagon 
works at Shildon have been passed by the North-Eastern Railway 
directors. It is intended to transfer the mineral wagon repairing 
department from York and Gateshead to Shildon. 

At Consett Works a strike of charge wheelers has occurred in 
the steel department, the men being determined to resist a reduc: 
tion of 24 per cent. in their wages, though at other works a similar 
reduction has been accepted without demur. The men have 
refused to meet the manager to discuss the question. 

There continues to be great dulness in the gas and mannfactur- 
ing coal trades, but steam coals are in steadily improving request, 
as nearly all the ports abroad are open. Best Northumberland 
steam coal is realising 83. 9d. per ton, f.0.b,, and small steam is at 
4s, In Northumberland the wages of deputies have been reduced 
3d. perday. Durham gas coals are in slack demand, and can be 
got at 6s. 6d. per ton, f.o.b.; in fact, less is sometimes taken, the 
competition being very keen now that the combination is practically 
non est. The Durham coalowners have claimed 15 per cent, 
reduction in wages, and Lord Davey on Tuesday and Wednesday 
heard the evidence of the representatives of the masters and men 
on the question, he having been called upon to decide the question, 
as masters and men were themselves unable to arrive at any agree- 
ment, Lord Davey, at the conclusion of the arguments on 
Wednesday afternoon, delivered his award, which was that the 
reduction shall be 74 per cent., to come into operation on the pays 
commencing the 6th and 13th inst. Blast furnace coke is firm. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A STRONG feeling has characterised the Glasgow iron market this 
week, and a good business has been done in Scotch iron, while 
rather more attention has also been paid to English warrants. A 
marked advance of 8d. per ton took place in Scotch, and Cleveland 
rose 6d., Cumberland hematite sharing in the improvement to the 
extent of 3d. per ton. The demand for warrants is now more 
general ; not only among outside speculators but among customers, 
who have been induced by the upward movement in prices to 
make provision for their immediate wants. It is also said that 
some prospective buying has been taking place, under the impres- 
sion that prices may go still higher. The large shipments of pig 
iron from the Tees ce attracted more attention to Cleveland iron, 
and the business in hematite pigs is likewise expanding ; the 
a d being principally for ris, ell iron of this description, 
which can be obtained at cheaper rates than Cumberland pigs. 

The output of pig iron is fully maintained—there being 75 
furnaces in blast, compared with 72 at this time last year; 43 of 





f.o.b, at Glasgow, No, 1, is quoted 44s, 6d. per ton; No. 3, 42s,; 
Carnbroe, No. 1, 45s.; No. 3, 42s. 6d.; Clyde, No, 1, 48s. 6d.; 
No. 3 45s. 64.; Gartsherrie, Calder and Summerlee, Nos, 1, 
503. 6d.; Nos, 8, 463. 6d.; Coltness, No. 1, 51s. 6d.; No. 3, 493,; 
Glengarnock at Ardrossan, No. 1, 49s., No. 3, 44s, 6d.; Eglinton, 
No, 1, 463. 6d.; No, 3, 443. 6d.; Dalmellington at Ayr, No. 1, 46s, ; 
No, 3, 448.; Shotts at Leith, No. 1, 52s.; No, 3, 49s.; Carron at 
Grangemouth, No. 1, 54s. 6d.; No. 3, 49s. 6d. 

The shipment of pig iron from Scottish ports in the past week 
were 5562 tons, compared with 6490 in the corresponding week of 
last year. There was despatched to Canada, 250 tons ; Australia, 
497 ; South America, 150 ; Germany, 230; France, 45; Holland, 
1375; Belgium, 20; Spain, 29; China and Japan, 100; other 
countries, 216 ; and coastwise, 2651, compared with 4039 in the 
same week of 1894, 

In the manufactured iron trade there is a rather more hopeful 
tone. The advance in pig iron has stimulated business to some 
extent in this department, but the foreign demand is still very 
unsatisfactory. The os for steel is more active, consumers 
who have been holding back hitherto being now more inclined to 
provide for their future requirements, 

There is little more doing in the coal trade. The exports from 
the whole of the Ssottish ports have been 157,755 tons, compared 
with 141,696 in the preceding week, and 158,813 in the same 
week of last year. The improvement has been mainly confined to 
the Glasgow district, trade at Ayrshire ports being very quiet. 
The consumption at home for manufacturing purposes is increas- 
ing, and the market has been rather firmer. Full supplies are, 
however, obtainable about former prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE most important news of the week is that the London 
agreement arrived at with respect to the sliding scale, temporarily, 
so as to prevent any eongen> has now been fully ratified, and the 
demurring member, Mr. D. Morgan, who refused to signin London, 
has now affixed his signature at the request of the colliers whom 
he represents. This is very satisfactory. A long and peaceful 
interval is now assured, and after the lost contracts have been 
worked out by the rival competitors who obtained them, it may 
reasonably be expected that the old trade will come back to its 
former channels, 

The re-awakening of confidence amongst buyers is shown by the 
fact that substantial contracts are being already entered into, and 
amongst them I note that the well-known firm of D. Radford and 
Co., whose connection with the Dare Collieries, Aberdare, is so 
marked and of such old standing, have secured the Great Southern 
and Western Railway of Ireland contracts for 60,000 tons, and the 
Tredegar Iron and Coal Company have booked contracts for. the 
Great Northern, Ireland, Midland and Great Western, Ireland, and 
Dublin, Wicklow, and Wexford, the total amounting to about 
150,000 tons. Exports—coal—show better all around. Last week 
Cardiff ports increased their totals by 100,000 tons, the shipments 
exceeding 285,000 tons. Swansea total was 30,192 tons, and 
Newport, Mon., 4392 tons foreign and 15,065 tons coastwise. 

Notwithstanding the improvement in exports there is still a 
degree of slackness in the steam coal trade, and large stacks have 
yet to be worked off before much improvement can be expected. 
At various collieries idle days have been common of late, and in 
the Merthyr district complaints on that head have been frequent. 
The small steam coal market exhibits a firmer tone on account of 
a dimished output of large. 

Hauliers are not yet thoroughly tranquilised, and a rather excited 
meeting has taken place in the Pontypridd district, when after a 
good deal of di ion it was decided to withdraw the application 
to be represented on the sliding scale, the opinion being that their 
representative ehould not be balloted for, any more than the other 
representative. At the same meeting it was.decided to appeal to 
hauliers not to start work before nine in the morning. 

Mid-week at Cardiff the demand on ’Change for coal of all 
descriptions was stated to be slow, and current prices were as 
follows :—Best steam, 10s. to 10s, 3d.; seconds, 93. 3d. to 9a. 6d.; 
dry coal, 83, 104d. to 93. 3d.; best Monmouthshire, 93.; seconds, 
8s. 6d.; best small, 5s, 6d. to 5s, 9d.; seconds, 4s, 6d, to 4s. 9d.; 
dry small, 4s. to 43, 3d. f.o.b. 

House coal remains much about the same, and best is quoted 
at 10s. to 10s, 6d.; No. 3 Rhondda, 9s. 94. to 10s.; brush, 8s.; 
small, 6s, 9d.; No, 2 Rhondda, 8s, to 8s, 3d.; through, 6s, 3d. to 
63. 6d.; small, 4s, to 4s, 3d. 

Swansea prices are :—Best steam from 93, 6d.; No. 3 Rhondda 
from 103.; anthracite, 8s, 9d. to 12s, Trade in anthracite coal in 
this port is improving considerably. Upwards of 5000 tons were 
dispatched last week, and some fine vessels have come in this week. 
In coal shipments Swansea enjoys a varied list of customers. Last 
week 11,580 tons went to France, 1700 to Germany, 261 to Sweden, 
420 to Norway, 550 to Italy, 780 to Algeria, 1121 to Buenos Ayres, 
2163 to the United States. Messrs, Perch and Co., of Cardiff, are 
shipping large quantities of coal from the rising port of Briton 
Ferry. One of the novelties at the docks, Cardiff, this week has 
been the Turret Age, a good specimen of the modern-built vessel, 
and its novelty has attracted attention. 

A meeting of the Iron and Steelworkers’ Sliding Scale Associa- 
tion was held at the Park Hotel, Cardiff, on Saturday, when the 
auditors’ award for the quarter ended March 30th, 1895, was brought 
forward and discussed, and it was decided that wages remain as at 
present. This may be regarded as but cold comfort, and yet in 
the face of the long and severe depression which has existed in the 
trade, there is some small degree of satisfaction to be gained by it, 
as things might well be worse, and cases of blowing out and 
damping down might have been recorded. I still think that a 
turn is at hand, and this week am glad to note a dispatch of 1400 
tons steel rails to Vera Cruz, and 412 tons iron to Mozambique, 
both from Cardiff. Cargoes of iron ore have come in freely this 
week for Blaenavon, Cyfarthfa, Dowlais, and other firms, and an 
unusually large quantity of pig from competitive works in Scotland 
and the North of England. The total quantity of iron ore received 
at Swansea last week was 3280 tons, Blaenavon received 4020 tons, 
Société Commerciale 2600, and good cargoes by leading ironmasters, 
Present prices are:—Best Rubio, 11s, to 11s. 3d.; Tafna, 10s, 6d. 
to 10s, 9d.; Garucha, the same, and Porman, 103, 

Iron and steel quotations remain much about the same, 
Swansea Exchange prices this week were as follows :—Glasgow pig 
warrants, 43s, 14d. Middlesbrough No, 3, 35s. 2d.; and hematite, 
42s, 4d., all prices ‘‘ prompt.” elsh bars are now at £4 15s, 
to £417s. 6d. Steel rails, heavy, £3 153. to £3 17s. 6d,; light, 
£4 17s, 6d. to £5. Steel sheets and iron sheets unchanged. 
Bessemer bars, £3 15s. to £3 16s. 3d.; Siemens, £3 183, to £4; 
Tin plates, Bessemer, 9s. 6d. to 93, 9d. Siemens, 93. 9d, 
to 103. ternes, 18s, 6d. to 223. 6d.; best charcoal, from 10s, 6d. 

In tin-plate the marked reduction which has taken place in 
make has not brought about the spurt in demand which some 
makers anticipated. Last week there was a larger shipment, and 
its controlling influence, a larger make. The shipment was 65,670 
boxes and the make 88,111 boxes, increasing stocks by 22,000 boxes. 
Stocks in the Swansea district now stand at 199,589 boxes, The 
situation is little altered. Trustworthy reports from the States 
represent work as being scarce, and Welsh workers who have gone 
out as disappointed ; and still good hands are constantly leaving 
here. The article by the Special Commissioner of THE ENGINEER 
has been well read and discussed, and the leading daily of Wales, 
the Western Mail, has quoted it at length. The principal orders 
moving are for prompt and small specifications, including a large 
proportion of odd sizes. Block tin remains unaltered, 

The Mansel Works have been restarted. 

In the Llanelly district discussion continues animated with regard 





declared that ‘‘American competition was a bogey, and that i 

not American competition which has brought Nae to its a 
state. They were simply suffering from the depression that was 
affecting every other industry all over the world, 

The employment of boy labour is much to the front all over the 
district, as, if masters are compelled to employ adult labour instead 
it will be a serious loss to them. : 

At Briton Ferry the Gwalia Works have been restarted, Villiers 
Vernon, and Baglan Bay remain idle. . 

The Taff Vale men are to meet to discuss their ‘‘ grievances” 
again next Sunday, A meeting of directors was held this week 
with closed doors, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ow.LnG to a slightly increasing demand which has been experi- 
enced for some articles, the tendency of the iron trade in general 
is rather stiffening. In a few instances quite a fair activity is 
reported to have been going on during the past week, and there is 
some cause to expect a further improvement, both with regard to 
prices and ag 

The reports that have been received from the Silesian iron 
market are, with few exceptions, pretty favourable ; especially the 
business in malleable iron has shown much animation, and a good 
amount of orders has been secured quite recently. Prices exhibit 
considerable firmness, and even a rising tendency, the Silesian 
Rolling-mill Convention, as well as the Breslau dealers, having 
raised quotations for bars M.3 toM.5p.t. The different sorts 
of raw iron meet with but little request for the pete and there 
is consequently a certain weakness noticeable with regard to prices, 
Export trade to Russia has been particularly good of late. 

Up to date no business of any importance has been transacted 
on the Austro-Hungarian iron market, consumers still showing 
much reserve. The blast furnace works have been receiving rather 
more inquiries, but these have as yet not led to much actual busi- 
ness, and the works are therefore only irregularly occupied, In 
the finished iron and engineering trades a lively demand is gene- 
rally coming forward, and though for the present a rather quiet 
employment is reported at the mills, prospects for the future are 
undoubtedly favourable, especially for the railway department, 
Official quotations are the same as before. 

The various branches of the French iron trade have been 
hitherto pretty regularly occupied, and, taking it all through, the 
condition of the raw as well as the finished iron market may be 
considered as a tolerably good one, Quotations do not change, at 
least not in a downward direction, and there is a fairly confident 
tone to be perceived among iron masters in general, 

No change worth — of has taken place on the Belgian 
iron market, and the different departments of the iron and steel 
trade cannot but be reported rather dull, though some makers 
think the condition of iron business a little improved and prospects 
for the future more encouraging. On the whole, producers main- 
tain their oe pretty firmly, and do not like to grant concessions, 
as they willingly did some weeks ago. 

Although iron business in Rheiniland-Westphalia does not im- 
prove as could be desired, there certainly is a better feeling 
noticeable all round, employment in the different branches having 
been comparatively good upon the week. Iron ore continues 
languid, demand showing a steadily decreasing tendency, 
so that a restriction in output will have to be resorted to 
during the next months to prevent an undue accumulation of 
stocks. Prices have not altered, being for spathose iron ore 
M.7 toM.7°20 p.t.; roasted ditto, M. 10 toM, 10°30) .t. Nassau red 
iron ore fetches M. 9 p.t., free Dillenburg. In Luxemburg- 
Lorraine the 40 p.c. contents are quoted M. 3°20 p.t., inferior 
sorts selling at M. 2°40 to M. 2°70 p.t., net at mines, On the pig 
iron market only small orders for prompt delivery are placed, the 
demand for future delivery being dull in the extreme, Quotations 
on the whole are tolerably well maintained. Daring the week 
now past, spiegeleisen, 10 to 19 p.c. grade, was sold at M. 50 to 
M. 51 p.t.; Rhenish-Westphalian forge pig, No. 1, M. 45; No. 3, 
M. 42; hematite, M.63; foundry pig, No. 1, M.63; No, 3, M. 54; 
basic, M, 44; German Bessemer, M 48 ; Luxemburg forge pig, 
M. 42 p.t. In finished iron rather more has been doing upon the 
week, and a number of fair inquiries have been coming in, which 
are pretty sure to lead to business, The tendency generally 
is towards improvement; but an actual rise in quotations 
has not yet taken place, and complaints are coming in 
from all parts that makers only accept orders to keep their 
concerns going, but find it impossible to make a profit. Bars are 
in quiet but on the whole regular demand, and in the girder trade 
increasing animation has been noticeable upon the week. Demand 
and employment in the hoop department can be reported as fairly 
good ; the same may be told of F any and sheets, both articles 
meeting with a healthy request. Prices are as low as before, A 
good number of orders have been placed with some of the larger 
iron foundries lately, and they are consequently in brisk activity. 
The tube foundries experience considerable difficulty in selling 
their articles. It is to be hoped that early summer will bring a 
change for the better in demand and prices, 

Latest list quotations, per ton at works, are as under: (ood 
merchant bars, M. 100 ; angles, 110; girders, M. 83 to 87 ; hoops, 
M. 102 to 107; billets in ic and Bessemer, M. 73 to 75 ; heavy 
plates for boiler-making purposes, M, 130 to 140 ; tank do., M. 125 
to 130 ; steel plates, M. 115; tank do. M. 110; sheets, M, 135 to 
140 ; Siegen thin sheets, M. 120 to 125; the same in steel, M. 115 
to 120, Iron wire rod, common quality, M. 110 to 115; drawn 
wire in iron or steel, M. 95 to 100 ; wire nails, M. 113 to 115 ; rivet 
iron, M. 130; rivets, M. 145 ; complete sets of wheels and axles, 
M. 270 to 280; axles, M. 200; steel tires, M. 195 to 200 ; steel 
— M. 108 to 110; steel sleepers, M. 106 ; fish-plates, M. 112 to 


Total production of pig iron in Germany, including Luxemburg 
was, for March, 1895, 481,144 t., of which 138,160 t. were forge 

ig and spiegeleisen ; 37,388 t. Bessemer, 230,464 t, basic, and 
F132 t. foundry pig. Output in March, 1894, amounted to 
440,320 t.; in February, 1895, it was 434,704 t. From January Ist 
to March 31st, 1895, 1,405,423 t. were produced, against 1,270,112 t. 
for the same period the year before. 

In the Siegerland the number of ore mines has decreased from 
225 in 1893 on 186, At the same time output in iron ore rose 
from 1,560,329 t, on 1,584,923 t., and total production of iron, 
pyrites, &c., increased from 1,695,682t. on 1,732,176 t. In 1894 
the blast furnace works yielded an output of 485,115 t., against 
484,274 t, in 1893, . 

The production of coal in the Rhenish- Westphalian district was 
for the first quarter of 1895, 10,044,374 t., inst 10,089,455 t. 
for the same period the year before, which shows a decrease of 
45,081 t. for the first quarter of present year. ‘Total output last 
year was 40,613,073 t., the ave number of colliers employed 
being 151,210. Consumption, which had been 10,054,363 t. during 
the first quarter of 1894, went down on 9,990,518 t. in the first 
quarter of present year, which shows an increase of 63,845 t. 
Stocks, on the 1st of January, 1895, amounted to 108,472 t., while in 
the beginning of 1894 they amounted to 82,884 t, only. At the 
end of first quarter of present year stocks amounted to 162,328 t., 
against 117,976 t. for the same period the year before. } 
Consular reports state German export in raw materials, victuals, 
&c,, to have increased on the whole during the first quarter of 


.present year. Only the sugar-producing districts show a falling- 


off ; Magdeburg, for instance, with an export of 518,810 dols., 
shows a decrease of 81,983 dols.; Stettin, with 377,167 dols., shows 
a decrease of 194,504 dols.; Berlin, on the other hand, exported 
for 1,026,231 dols., or 426,792 dols, more than last year; Breslau, 
630,974 dols. (+ 280,000)’; Chemnitz, 2,324,904 dols, (4 926,130) ; 
Planen, 1,183,387 dols, (+ 433,866); Annaberg, 726,244 dole. 








these producing ordinary, 28 hematite, and 4 basic iron. 
Special brande of makers’ iron are firmer in price, G.M.B., 





to the action of the board of control, Atone meeting a speaker 


(+ 462,981 dols.). 
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HE NEWPORT HARBOUR COM. 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


A GREAT improvement has taken place in the 
coal shipments for the week ending to-day, as 
compared with the week ending Wednesday 
last. 

A good quantity of iron ore has been imported 
during the week. The pitwood trade is easier. 
The big steamer Stanley Hall left the port on 
Saturday evening. Besides a large number of 
other vessels, the fine four-masted sailing ships 
Simla, Glenclova, and Bandamira are now loading 
in the Alexandra Docks. A similar ship, the 
Tinto Hill, is now on her way round from London 
to load there also, The Great Northern of Ire- 
land coal contract—50,000 tons—the Midland 
and Great Western—35,000 tons—and the Dublin 
and Wicklow—25,000 tons—have been secured by 
the Tredegar Iron and Coal Co.; the Great 
Southern of Ireland contract—66,000 tons—by 
Radford and Co. The great bulk of these con- 
tracts will be shipped at Newport. The Lisbon 
contract—40,000 tons—has also been secured for 
Newport loading. The steamers Monmouthshire, 
Alphonse Parran, and Refugio have discharged 
cargoes of ore at the Blaina Wharf, the s,s. 
Tredegar and Abermaed at the Victoria Wharf, 
and the Lord Derby at the Pontypool Wharf. 
The construction of the new coal tips at the 
Alexandra Wharf is progressing favourably, In 
addition to the spacious sidings already existing 
at the Docks, plans are now under consideration 
to provide further accommodation in this direc- 
tion. The ship-repairing and engineering trades 
are still busy, and have been so for several weeks 
past. There is also a briskness in the river 
trade, 

Prices raling on ’Change to-day were as 
follows :—Coal, best steam, 8s, 9d. to 93. 6d.; 
seconds, 83, 6d.; house coal, best, 10s, 6d.; dock 
screenings, 5s.; colliery, small, 4s, 9d.; smiths’ 
coal, 63, 6d,; patent fuel, 10s, 6d. Pig iron: 
Scotch warrants, 43s, 5d.; hematite warrants, 
43s, 6d., f.0.b. Cumberland; Middlesbrough, 
No, 3, 35s, 4d. prompt ; Middlesbrough hematite, 
42s, 7d. Iron ore: Rubio, lls. 3d.; Tafna, 
10s. 9d. Steel rails, heavy sections, £3 12s. 6d.; 
light sections, £4 2s, 6d. ‘Tin-plate bars, £3 15s.; 
Siemens’ tin-plate bars, best, £3 17s, 6d., all 
delivered in the district, cash, less 24 per cent, 
Tin-plates: Bessemer steel coke, 9s.; Siemens 
coke finish, 9s, 3d.; ternes, per double box, 28c, 
by 20c., 193, to 208. Pitwood, 14s, 9d. to 15s. 
London Exchange telegram : Copper, £41 ; Straits 
tin, £64, Freights steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 24th, 


THE iron trade improves in certain directions, 
but loses in others, The attempt to establish 
higher prices for pig billets and one or two other 
products has driven a few large consumers out 
of the market for the time being. A number 
of new enterp are being started, such as 
electric roads, car, bridge, and general buildi 
work, The effect has baen to send quite a g 
volume of business to the mills for skelp, bars, 
rods, sheets, and plates. Prices are steady, but 
the promised upward movement is not at hand. 
Large consumers doubt whether any advance can 
be held. New railroad work is coming in slowly. 
Orders for rails run from 500 to 1000 tons, 
Structural material is active. Pig iron is firm. 
Production is not being increased rapidly in any 
of the great industries, The anthracite coal pro- 
duction is 10 per cent, over last year. Bituminous 
production is 5 per cent, ter. Railroad 
traffic is slowly improving. oney is abundant 
and rates low. A more confident feeling prevails 
in all channels, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, April 27th, Sir Raylton Dixon 
and Co, launched from the Cleveland Dockyard, 
Middlesbrough, the spar deck steamer Ockenfels, 
which has been built to the order of the Hansa 
Steamship Company, Bremen. This is the fifth 
vessel Sir Raylton Dixon and Co. have launched 
for the same owners within the last two years. 
The principal dimensions are :—Length, 352ft.; 
imenilili 44ft.; depth moulded, 29ft, 7in. ; and 
she is built to Lloyd’s highest class, The spar 
deck is of steel sheathed with teak; main deck 
of steel, and the poop, bridge, and forecastle 
decks are of teak. er deadweight carrying 
capacity is about 5500 tons, The accommodation 
for the captain, officers, and engineers is amid- 
-, Fo vessel hy be fitted with patent 

pmasts, and triple-expansion engines 
toy eeu T. Richardson and Sons, Sestiapeel, 
having cylinders 26in., 39in., 67in. by 45in. stroke, 
with two single-ended steel boilers working at 
180 lb. pressure, 

On Tuesday, the 30th ult., the s,s, Arkadia, 
built by Messrs, Craig, Taylor, and Uo., of 
Thornaby-on-Tees, to the order of Messrs, A. C 
de Freitas and Co., of Hamburg, proceeded to 
sea for her trial trip, which proved highly satis- 
factory in every respect. The dimensions of the 
vessel are 288ft. ‘by 41ft. by 24ft. 74in. depth 
mculded to awning deck, and constructed to carry 
about 2500 tons on 16ft., also a large number of 

ngers, The engines, which have been fitted 

y Messrs. Blair and Co., are 2lin., 35in., 57in. 
by 39in, stroke, with two boilers 160 1b. pressure, 
and they gave as of 114 knots. The owners 
were represented by Mr. Carlos de Freitas, son of 
the owner, and Mr. H, Wiengreen, the owners’ 
superintendent. This is the fourth vessel owned 
by Messrs, de Freitas and Co. which Messrs, 
Craig, Taylor, and Co. have’ built. Immediately 
after the trial the vessel proceeded to Hamburg, 
from which port she has to sail with the mails to 
the Brazils on the fifth of this month, 

On the 25th ult. Messrs, Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
fiening Seton, viz.:—Leongth between per- 

ndi , 270ft,; breadth, 39ft. 6in.; moulded 





pe 


depth, 17ft. 2in., which they have built for a 
West Hartlepool firm. .The steamer is built on 
the part a 
raised 


decked rule, havi and 
quarter-deck, her deadweight carrying 





capacity being 2550 tons on 164ft. The saloon 
and cabins for the captain and officers are fitted 
on the poop, whilst the engineers are accommo- 
dated in iron houses placed on the awning deck 
near the entrance to the engine-room. She is built 
on the web frame principle, leaving the holds 
entirely clear for cargo, and carries her water 
ballast in a cellular bottom and in the after peak, 
All labour-saving appliances are fitted for the 
economical working of the steamer, and also for 
the expeditious loading and unloading of cargoes, 
She has steam steering gear amidships and screw 
gear aft, four powerful steam winches, two large 
donkey boilers working at the same pressure as 
the main boilers, patent windlass, stockless 
anchors, &:. The engines will work up to about 
700 effective horse-power, and are by Messrs, 
Blair and Co, They are of the triple-expansion 
type, having cylinders 19in., 3l4in. and 5lin. by 
36in. stroke, steam being supplied by two large 
steel boilers working at 160 ib. pressure, The 
vessel was named the Granby by Mrs. Robert 
Ropner, jun. 

4 few days since the s.s, Romsdalen, which 
is a fine steel screw steamer, built by Messrs, 
Wm. Gray and Co., to the order of Messrs. 
Erichsen, Harland, and Willis, of West Hartle- 
pool, went on her trial trip in Hartlepool 
Bay. ‘The vessel takes Lloyd’s highest class, and 
her dimensions are: — Langth over all, 310ft.; 
breadth, 40ft.; and depth, 20ft. 10in. She is of 
the partial awning deck typs, with poop and 
raised quarter deck. The saloon and cabins are 
tastefully fitted in the poop, the engineers’ rooms 
amidships, and the crew’s accommodation forward. 
The bull is bullt with web frames, and a cellular 
double bottom for water ballast, and the after 
peak is also constructed as a ballast tank. The 
steam winches, steam steering gear amidships, 
screw gear aft, two donkey boilers, patent direct 
steam windlass, stockless anchors stowing into 
hawse pipes, &c., are all of the best description, 
and shifting boards, as required by the Grain 
Carrying Acts, are fitted. Boats on beams over- 
head, two masts telescoping to clear bridges, 
with schooner rig, and all modern appliances have 
been fitted to thoroughly equip the vessel for 
general trading. The Central Marine Engine 
Works of Messrs. Wm. Gray and Co. have 
supplied the engines, which are of their well- 
know triple-expansion type, having cylinders 
22in., 35in., and 59in. diameter, with a 39in. 
piston stroke. The boilers are of large siza, built 
of steel, working at 160]b, pressure per square 
inch. The engine-room department is also fitted 
with Mudd’s evaporator and all the latest improve- 
ments. The compasses having been adjusted by 
Mr. Berry, the engines were fully opened out 
and a lengthy run made, when it was found that 
the average speed of the vessel was 104 knots. 
Everything worked well, and to the entire satis- 
faction of all parties concerned. Mr. G. B, Har- 
land, Mr. Hans Erichsen, and Captain Willis 
were on board, together with a large party of 
friends, On the conclusion of the trial the 
vessel proceeded to the Tyne to load for the 
Mediterranean. 








STEEL CASTINGS. 


At the quarterly meeting of the Manchester 
Association of Engineers, held recently, 
the President — Sir Loader Williams—in the 
chair, an interesting discussion took place on the 
question of ‘Steel Castings.’’ The subject 
was introduced by Mr. Alfred Saxon, and after 
—— the infinite variety of purposes for 
which steel castings were now used, he said 
that for repetition work they would, speaking 
generally, be better than cast iron or steel 
forgings. There were certainly difficulties in the 
machining of steel castings, and in connection 
with many of them special designing was no 
doubt necessary. A source of trouble not infre- 
quently was their liability to burst during contrac- 
tion in cooling, when they were being shrunk on 
to parts of engines; in these cases he thought, 
however, the engineer had not carefully studied 
the nature of the material he had to deal with, 
and had simply allowed the same ‘amount for 
shrinkage as he would in a forged iron or steel 
shaft. In some quarters it was stated that failures 
and disappointments in steel es were vastly 
in excess of those in cast iron. He urged that 
engineers should insist upon their castings being 
sent in unpainted. In the use of cast iron they 
had failures and bad castings, but yet they would 
never think of discontinuing them ; in steel they 
had a stronger metal, from which almost any 
form of casting could be produced, and it was 
their duty to see how they could economically 
use it in the way of lightening their structures, 
or where strength was needed without increase 
of bulk, The President remarked that his =. 
rience of steel castings had been chiefly in bridge 
work, and he had been struck with the evenness 
of the work turned out by the steel makers for 
such purposes, He endorsed Mr, Saxon’s advice 
that no paint should be put on steel castings, at 
any rate, until after they had been inspected. 
Mr. T. Daniels thought a good deal of the blame 
with regard to bad steel castings was often due 
to the draughtsman, who frequently sent out 
designs which rendered it very difficult to make 
a good casting. Mr. Rufus said great improve- 
ments had been made in steel castings during 
the last few years; but the mixture required to 
kill the gases and drive them out was expensive, 
and with the cutting prices now prevailing they 
could not expect gi work, He considered a 
rough casting much better than a smooth one, 
Mr. Kelsall said they could get good castings if 
engineers would only pay the price for them. 
Mr. Henry Webb said some people thought 
silicide of manganese, if judiciously used, would 
prevent blow-holes ; others thought aluminium 
gave fluidity, and did not improve either the 
strength or elasticity of the steel. With regard 
to steel castings for repetition work, he did not 
think they were advantageous in small work. 
Mr. A. G, Brown did not favour shrinking cranks 
on; the better plan was to press them on. In 
small repetition work drop forgings were better 
than cast steel, 








Tue Admiralty have placed orders for 
nine torpedo-boat destroyers, which are to have 
a trial speed of 30 knots, 








THE PATENT JOURNAL. 
Condensed from “ The IUlustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 
= pete have been “communicated” the 


* * 
name address of the communica are 
ay ‘ ting party 


17th April, 1895. 
7732. Burners for Mivgrat Ow Lamps, O. Proust, 
ndon. 
7783. QuicK-FiRING Guns, A. Welin, London. 
7734. Kai Joints, F. Wrighton, London. 
7735. Execrromotor, H. H. Lake —(A. ). 


Italy ) 
7736. Rises for Spinning Macurves, C. H. Poland, 


Cusa, 


on. 
7787. CaucuLatinac Roxe3s for Yarns, A. Scher, 


on. 
7738. TigHT-cLosine Tap, F. Wadasz, London. 
7739, Mou.pine TiLts, R. Stanley, London. 

7740. Luxx Sprinc Truss, A. Hodges, London. 


18th April, 1895. 
7741. Crosina Dkvices for Borries, O. Wupper, 


armen, 

7742, Greasinc the Spgs of Sarps, O. Hawkins, 
Pontyclun. 

7743, Letrer B2xes, W. McMillan, Glasgow. 

7744. Ksirtinc Macuings, &, E. J. A. Babbage, 
Plymouth. 

7745. Canopies of Frreriaces, W. H. Micklethwait, 
Rotherham. 

7746. Niootiwg Preventative, G. Thomson, Buck- 
haven. 

as Perrotium Enoines, J. F. Weatherley, St 


ves 

7748. Seats for Desks, A. Dodds, Birmingham. 

7749. Stergoscorsgs, A. H. Baird, Edinburgh. 

7750, Smoxine Pires, &c., W. W. McLauchlan, Man- 
chester. 

7751. Meratiic AxLe Guarps for Rotuine Srock, J. 
Strickland, Bradford. 

7752. Sprines for Rartway Rowuine Srock, J. Strick- 

nd, Bradford. 

7753. Water-cLosets, T. G. Rhodes, R. Gaunt, anc J. 
B. Ledgard, Kirkstall. 

7754. Raprator Castines, Hardy and Padmore, Ld, 
and J. Southall, Worcester. 

7755. Tevescorgs, A. C. Biese, Manchester. 

7756. Buckizs and Mera Lupsgs, G. Brazenor, North- 
field, near Birmingham. 

7757. Tryrmsa Cavity Watis, F. W. Ownsworth, 


Barnsley. 
7758. = in Om to Lamps, &., 8. B. Shelton, 


rn wi 

7759. Toots for SuzaRinc, The Wolsey Sheep Shearing 

Manchine Company, , and H. Austin, London. 

7760. WATER-FLUsHING C1sTERNS, E. Howl and W. J. 
Singleton, London. 

7761. SeLtzoceNgs and SypHon Borrzzs, 8. Taylor, 
Manchester. 

7762. Door-stop, 0. H. and J. Riley, Manchester. 

7763. Meratuic Packine for Pistons, J. B. Barker, 
Manchester. 

7764. DiapHanic Pictures, A. Hoffmann, London. 

7765. + _onaaa the Pressure of Gaszs, C. Guattari, 

on. 

7766. Sarety ANGLEs, J. Noble, Cheshire. 

7767. Fug. Economiser, J. A. Bowden and J. Slarpley, 
Chorley. 

7768. WasHine Macurngs, E. Blumenreich, Glasgow. 

7769. Game of Sx111, J. W. Ednie, Glasgow. 

7770. Apparatus for Hxatine, &c., U. Merington, 
London. 

7771. Brepsteap, E. Moon, London. 

7772. Coks for Sme.ttne and other Uszs, A. J. Fenner, 
London. 

7773. Propuction of E.ectricity, H. Tee, Liverpool. 

7774. Bossins, J. Moorhouse and T. Partington, Man- 
chester, 

7775. Fastenrnes for Door Kwnos3, J. E. Gillott, 
Sheffield. 

7776. NasaL Respirator or INHALER, T. O. Kent, 
London. 

a a and Savucerans, H. J. T. Greaves, 

on 
as Burner Cap for Gas Burners, A. Gareis, 
ve 
a Sprines for Hat Brus, A. Brown, 


r. 
7780. Devices for Drawine Corks, W. B. Evans, 
Liverpool. 
7781. DetacHaBLe Suret Ovrrs, D. A. G. Birchley, Bir- 
mingham, 


ig: 
7782. Exectric Resistances, J. F. H. Voigt and J. A. 
Haeffner, Liverpool. 
7783. Bicyce and other VeHicLe Frames, J. Carlson, 
London. 
7784. PortaBLE Roastina Ovens, &c., 8. Bergheim, 


on. 
7785. VENTILATING ELEcTRIC OvLveRts, T, Harden, 


London, 

7786. TrEap for Foot Covenines, H. Sandford-Burton, 

London. 

7787. MiLK-cnvurRns, J. J. Whitby, London. 

7738, Anc Lamps, W. R. Ridings, G. F. Bull, and L. 
B. Codd, London. 

7789. Locks for Szcurina Oycixs, E. Beebee, Bir- 
mia 

7790. Vncocrrmsen, D. Roper and H. Smith, Bir- 
mingham, 

7791. WeicHinc Gaskous Susstances, A. Custodis, 
London. 


7792. Cutrine Dovex, J. Schmitz, London. 
7798, SzePparatine Dust from the Arr, J. A. Hart, 
London. 
7794. Tea-pots, H. Prenzlau, London. 
7795. ELECTRICAL AccuMULaToRS, Vicomte G. de S. de 
ael, London, 
7796. SIGNaLLine on Ramtway Trars, ©. Adler, 
London. 
7797. Comn- FREED DeLivery Apparatus, J. Price, 
London. 
7798. ABsoRBENT Paps, W. B. Robinson, London. 
7799. Ort Stoves, 8. Demoulin, London. 
7800. BurGLar ALaRM, R. 8. Hodgins, London. 
= bin for Cuimngys and SHarts, R. Stanley, 
oni 
7802. Rorz-arip, C. Shields, London. 
7803. CLEANER for Rais, A. Morel and A. Flahaux, 
London. 
7804. StmzRuP Pap, H. L. Brown, London. 
7805. Vacuum Brakgs, M. H. Gerring and G. J. Dyke, 
London, 
7806. Skates, H. A. Hagen and H. Andersen, London. 
= a aa Wueeis, E. Edwards. —(L. Rakus, 
ustria. 
7808. CycLe Gear, V. Bélanger and M. E. Brady, 
London. 
= = Mera Cans, H. H. Lake.—(J. Lee, United 
ales. 
7810. Crzat, C. N. Curtis, London. 
7811. Macuinery for Sorting Cor, BH. Moriarty, 
London. 
7812. Rotting PaRaLuet Ruuspe, &c., J. L. W. Olsen, 
London. 
7813. AgEine Fivuips containing ALconot, A. J. Boult. 


—(G. R. Besser, Germany.) 
7814. P. Y , T. H. L. Bake and H, A. 
Leverett, London. 


19th April, 1895. 
7815. Hanp Cumiunc Apparatus, E. H. Horne, Tun- 
bridge Wells. 


7816. 0 or OrGaN Srooxs and Seats, R. R. Heap, 
an . 
7817. Kurrrmva Macuings, E. J. A. Babbage, Ply- 
mouth, 








7818. Topacco Pipzs, R. Wallace, G: \ 
7819. Form and Action of VALvEs, E. Rowland, 


ffield. 
7820. Heat Non-conpuctine MarTgRi41s, J. C. Sewell, 
7821. Support for Eave Spoutina, R. and G. A. Parry, 
7822. Roormses for Hay and Srraw Ricks, 0. T. Powell, 


taingham. 
7823. Protector for WaTeR-cavaz Guasszs, T. Cole, 


7824, EMBROIDERY Macuines, H. Hill, Nottingham. 
= — to Drain and Som Pirzs, T. Kemp, 
ndon. 


7826. Inonina Macutnzs, D. K. Tullis, Glasgow. 
7827, Comn-FREED APPaRaTus for Tickets, J. Dickson, 


iw. 
7828. Vesseis for MustTarp, Inx, and Part, D. Dunbar, 
‘ow. 
7829. Storace Czxis, W. J. 8. Barber-Starkey, Man- 
chester. 
7830. Fastener for Secunina Broom Hanpugs, RB. 


Crooks, Liverpoo! 
7831. Sewmuxe Macuoves, G. Worsley, J. Brelsford, A. 
E. Worsley, and F. Cree, jun , Manchester. 
7832. sone with Giass-cur Crystais, C. H. 
m. 


Bees, Birm‘ 

7833. Ripe Tries, J. Carroll and W. J. Moore, Belfast. 

7834. Uriuisinc Waste loping Stitt Liqvor, A. A. 
Moffatt, Glasgow. 

7885. Kwire Cizaner, F. W. Matthes, London. 

7836. PLouca SHares, G. and J. Gray, Glasgow. 

7837. Heatine Liqurps, P. Stotz and F. W. Schindler- 
Jenny, London. 

7838. Packine and Storage Oasz, &c., J, H. Bowley, 
London. 

7839. Weicut Power, F. H. Headley, Kingston-on- 


es. 
7840. CONVERTIBLE CHILDREN’s CaRnRiaczs, W. Wilson, 


mdon. 

7841. Apparatus for Stops for Suxxs, W. E. Naylor, 
London. 

7842. Bepsreaps, A. M. Douglas, Birmingham. 

7848. Carpine Enarives, W. H. Hoyle, London. 

7844. Maxine SHeet-metat Larue, G. 


don. 
bag . and Coouinc Sugar, R. 8. Murray, 


on. 

7846. WeicHING Apparatus, B. Dukes.—(F. A. Bich- 
mann and Co., Germany.) 

7847. ALLoys of Rerzactory Merats, W. P. Thomp- 
son.—({La Société Néo-Metallurgic Marbeau, Chaplet, 
and Co., France.) 

7848. Lanp Rouiers, J. Matthews, Liverpool. 

7849. Gruxspina or Comminutine Sart, J. 
Liverpool. 

7850. Tin1s, J. Trantom, Liverpool. 

7851. Vesseis for TRansport of Liquips, W. Uhlenhoff, 


London. 

7852. Macuiwgs for Maxine Toxts, OC. T. Bishop, 
Wit A. Brownsword, and A Pilkington, 
Birmingham. 

7853. Rerarstsc Urensit Lips in Praceg, C. F. Clark, 
London. 

7854. Crornes Arrers, R. A. Holmes, London. 

7855. Step Seats, R. A. Holmes and A. E. Penhall, 
London. 

7856. Hypravtic Rivettine, &c., Toors, W. B. Cole, 
London. 


7857. Furnaces, A. J. Boult.—(Z. Hirsch, Germany.) 
7858. Pysumatic WHEEL T1REs, J. and T. A. Hubbard, 


London. 

7859. Turning the Leaves of Music, A. C. Hall, 
London. 

7860. Heatine Apparatus, J. Chapman, London. 

7861. Dannina Texte Fasaics, W. J. Midelton, 
London. 

7862. Wuspow Burixp Frrrines, W. Henley, London. 

7863. Frxinc Hanpwes, G. H. Dark, London. 

7864. Pencm Pomrr Prorsecror, E. Thompson, 
London. 

7865. Pivuc for Toxsacco Pirzs, J. T. Thomas, 
London. 

7866. Waiters’ Curques and the like, J. Pearce, 


Hayes, 


Carroll, 


London. 
7867. GirpeR Frameworks for Mixes, W. Firth, 


don. 
7868. Barret Root Outrers, E. E. Bentall, London. 
7869. Cup for Suspenpina Ovrtains, D. D. Dendy, 


on. 

7870. Caps and like Hzap Coverrnes, F. D. Trower, 
ion. 

7871. Tires of Wueets of Vetociprpes, D. Doig, 


on. 

7872. Cantrivcs Suetis, H. Imray.—({Za Compagnie 
Anonyme des Forges de Chatillon et Commentry, 
France.) 

7878. Breech Mecuanism for Guys, H. Imray.—(la 
Compagnie Anonyme des Forges de Chatillon et Com- 
mentry, France.) 

7874. Hypravtic Brake Apparstus, J. A. Deport, 


London. 
7875. Burner for Cooxine Stoves, J. V. Svenson, 

mdon. 
= — and CoLLapPsIsLE ARTICLES, J. Pierce, jun., 


on, 

7877. Raisinc Wricuts, 0. A. Allison.—(C. J. Hall, 
United States.) 

7878. Water Motors, A. T. Vernon and J. A. Hodgin, 


London. 

7879. Moron Propetiep VeLocirepgs, &c., L. Riib, 
London. 

7880. TypEwRiTInG Macuinzs, J. R. Greenhalgh and 
J. E. McLachlan, London. 

7881. Motor, C. Jenatzy, jun., London. 

7882. Printinc Presses, 8S. 8. Bromhead.(The Mus- 

chinenfabrik Johannisberg Klein, Forst, and Bohi 

successors, Germany.) 

7883. Stops, W. C. Truman, London. 

7884. Rartway Ports, P. U. Askham and J. 8S. Mac- 
Gregor, London. 

7885. Bune-HoLe CLosure for Casks, J. G. Schuster, 


London. 

7886. Pips, F. G. Jeary, London. 

7887. Ramway Rai Joints, M. Becherer and F. 
Kniittel, London. 

7888. Exectric Cretts or Batrsries, E. Etéve, 


London. 

7889. Oonsers, A. C. J. V. Gaches- Barthelemy,. 
London. 

7890. Lusricatine Cans, C. Botterling, London. 

7891. Buinp Rouugrs, F. D. Trower, London. 

7892. ENAMELLING Metal, J. . don. 

7893. Maxine PHorograpuic Piatss, W. H. 0. Clasen, 
London. 

7894. C1iGARETTE or O1caR Ho.wpsrs, F. A. Poupard, 
London. 

7895. PREVENTING Siippine of WuHeexs, J. Graham, 
London. 

20th April, 1895. 

7896. TYPEWRITING Macutves, M. A. Weir, London. 

7897. Potato WasHine Macuings, T. W. Taylor, New- 
castle-on- eo. 

7898. Apsostment of Drivine Cxarns, 8. W. Bannis- 
ter, No’ ham. 

7899. ImpaRTING MusicaL, &c., KNowLepas, E. Ball, 
Walsall. 


7900. Macuine for Treatina Butrer, A. Marsden, 
Stockton-on-Tees. 

7901. Rarsinc Nap on Corron Fasrics, E. Larcher, 
Manchester. 

7902. Governor, N. Christiansen and J. Carstairs,- 
Southampton. 

7903. Fastenine Burps to Roiusrs, J. F. Friday,: 
Coventry. 

7904. HaRDENING Wik, J. H. Roberts and J. Cooper, - 
jun., Bradford. 

7905. Wasuine Macuives, W.G. and R. W. Hanna,- 


iw. . 
7906. Hxeatinc WarTer for Domestic Purposss, W. 
McOaig, Ww. 
7907. uMaTIC Tires for Wuxr.s, BE. Shaw, Man- 
chester. 
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7908. Srpsons for Tanks, T. G. Rhodes and R. Gaunt, 
7909. Seep Sowmvae Apparatus, G. Quadling, East 
Dereham. 


7910. Lichrine Up Rovunpasouts, F. J. Borland, 
London. 
oe enon Hoists, and such like, F. Lyst, 


on. 
7912. CuanneL Benps, G. Cross and W. H. Allen, 
Newcastle on-Tyne. 
7918. Laws Sweepine Macuing, W. Sutton and E. W. 
Pull, London. 
7914, — Cc. D., A. D., and 8. D. d’Enghien, 


London. 

7915. Horsts, W. Mullan, Liverpool. 

7916. Umprewias, T. Heather, London. 

7917. Fisre Compina Macutnes, V. I. Feevy.—(La 
Société Alsacienne de Constructions Mécaniques, 
1s. Bows f Co R. R.B 

7918. Busxs for Cors: eard.—({ 7. E. Laland, 
United States.) * 

7919. Uritisinc Suars, W. Joy, London. 

7920. Dryrne Surry by the Waste Hzat, W. Joy, 
London. 

Breech Pxivues for Ogpnance, D. Vickers, 

London. 

7922. IsTeRNaL Ovtrer for Tupts, H. Haddon, 
London. 

7923. Press, H. Hiscott, London. 

7924, Fipre for Disinrecrine Porposss, E Greenfield, 


on. 
7925. Macuines for Maxine Rac-PuLLING TsreTH, H 
Moss, London. 
7926. Porsgs, J. Moche, London. 
7927. Hosz Pres Covur.ines, J. and H. E. Gresham, 


7927 
Manchester. 

7928. Maxine Tus; or Barrets, W. H. Cockshott, 
London. 

7929. Pacxine, CO. C. Braithwaite and J. H. Hosgood, 
London 


7930. 
ni 

7931. Wasuina or Cieansinc CLorues, E. Hartung, 
London. 

7932. Arr Guns, T. Hornhauer, London. 

7933. Paeventinc Daavcur of Doors, C. Brawn, 
London. 

7934. Cyanrpes, &c., C. O, Weber and S. Kleeman, 
Manchester. 

7935. Grosine Device for Packine Cases, J. Guibaud, 
London. 


Layixe Evectric Conpuctors, J. A. Jeckell, 
op. 


22nd April, 1895. 
7936. Patent Nose Bac SusrenpeR, E. Swithenbank 
Bradford 


‘ord. 
7937. WaeBurton’s SLAUGHTER Stas, F. Warburton, 
Manchester. 
7938 Suppiyine of Arr to Stzam Generators, J. J., 
T. F., and J. W. Meldrum, Liverpool. 
7939. Scae¥r Rives, T. Wall, Birmingham. 
7940. Lanrern, E , G., and 8. Gilbert, Derby. 
7941. Sarge and Dispiayine of Goons, J. Hoyle, Black- 


pool. 

7942. Porsgs, W. Pearce, Birmirgham. 

7943. Brakes for Cycuzs, G. M. warfitt, Oldham. 

7944. Borrte WasHine Macuinery, W. Dickinson, 
Newcastle-on-Tyne. 

7945. Cyctz Wueets, T. McGrah, Sheffield. 

7946. IncrEasinec the Dravucut in Stzam GENERATORS, 

. R. Sandilands and H. 8. Clement, Glasgow. 

7947. Fornaces for MeLtine Guass, C. and 0. Bateson, 
Keighley. 

7948. Taps, J. Shanks, jun., Glasgow. 

7949. Ivsecrors, W. B. Heys.—(Schajfer and Buden- 
berg, Germany.) 

7950. Mrrnop of Paopuctinc Metat Rixes, W. H. 
Bagley, Birmingham. 

7951. MecHanicat Toy, T. W. Flory and T. W. Watts, 
Colchester. 

7952. Brasep Bowiine Woop, Messrs. Carter an 
Richmond (J. Carter, jun , and W. H. Richmond), 


ort. 

7953. Darvure Gzar of Cycizs, OC. Davies, Manchester. 

7954. Lirs Savine Sup, J. Gutmann, London. 

7955. Packine Tosacco, G. Watts, Liverpool. 

7956. Wasuinc MacHouves, J. Barnes, R. W., W. H. 
ay te and J. L. Shorrock, Manchester. 

7957. Extraction of Leap with Sitverjfrom Orgs, H. 


R. Angel, London. 
7958. The Sure Lock, W. H. Chambers, London. 
7959. Dust Carta, L. Biirger, London. 
7960. Cusniow Horss-sHor, W. J. Case, London. 
7961. Miurrany Kwapsacks, E. Edwards.—(J. Zinn, 


Denmark. 
7962. InsuLaTine Oompotnp, R. V. Houssart, 
J. McEwen, 


London. 
7963. Borrne Fintuine MAcHINEs, 
Londo: 


n. 

7964. Comnectine DraucHT Anmats to VEHICLES, T. 
H. Brigg, London. 

7965. Sarety Brake for Hoistinc Macuinery, R., J., 
and H. Wilder, London. 

es PortTaBLe Exectric Apparatus, W. E. Dow, 


7967. Harness Buckies, W. Albery, London. 

7968. Coatine BLocks with Tan, T. Willmot and M. T. 
Morgan, London. 

7969. CoLouRinc Marrers, 0. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

7970. LaBex Curr, A. Hillyer, London. 

7971. Lamp Stoves, E. G. Brewer.—{ The Manhattan 
Brass Company, United States.) 

7972. InLatiD Fasrics, A. 8. Oetzmann and 8. J. 


7973, Maxine Howpers for Cicaretrss, J. 8. Beeman, 
mdon. 
7974. Maxrxe Hoipers for Cicaretres, J. 8. Beeman, 


on. 
7975. Box Ino, A. von Paryczko, London. 
7976. Wepex-sHaPeD Barsep Spike, 8. Gamble, 


London. 
gc gees Friovr, J.R. and J.8. Fothergill, 


on. 
7978. TuBoLaR Keys, R. Butson and The Patentees’ 
Agency, London. : 
7979. Means for Promotine Persrrration, J. L. R. 
Weiss, London. 
7980. Fire Escapt, G. Bischoff, London. 
7981. Tackers or HanD-NAILInG Macurnes, F. Cutlan, 
London. 
7982. Onan Stitcues in Szwine, H. H. Lake.—(Lincoln 
Sewing Machine Company, United States ) 
7983. Envevopss, A. J. Pirch, London. 
7984. Hooxs and Evgs, L. Ousey, London. 
7985. Hegt Prece for Boots, E. E, A. G., H., and F. 
C. Morris, London. 
7986. Mecuanic Borris Stoppers, H. Rudolf, London. 
7987. BILLIARD Coz Caszs, W. G. Mogg, don. 
988 PaEparation of ArTICLEs of Foon, T. B. Percy, 


0. 
7989. EVLECTRICALLY-DRIVEN Macuines, H. W. 0. Cox 


and G. Bowmar, on. 

7990, TeLegrapuy, F. H. W. Higgins, London. 

7991. AtracHine Postrace Stamps to Lerrers, E. 8. 
Fardell and C. E. Smith, London. 

7992. Toy Batt, J. H. MacDonald, London. 

7993. CuHimngzy with VenTiLatinc Cow:s, W. Birch, 
London. 

7994. Paopuction of Putp for Papgr, E. Davies and 
H. M. H. Goodfellow, London. 

7995. Governors, J. Bilbie, T. Waterhouse, and L, G. 
Verdy, London. 


23rd April, 1895. 
7996. ManuractuRE of Lacinc Hooks, H. H. Cum- 


mings, G 

7997. Riupescsvan of Fermest Leavens, G. D. and 
C. L. Hart, London. 

7998. Natzs, T. Clarke, London. 

7999. GLove Fasteners, A. E. Brindle, London. 

8000. Sarze, N. G. Herreshoff, London, 

8001. Supportive Rivers of Bicycizs, A. W. Edwards, 


Birmingham. 


8002. Cyrouzs, G. B. Main, Glasgow. 

8003. AUTOMATIC ADVERTISING, W. J. Hawkins and C. 
L. Griffin, Lan re. 

8004. FastengRs and Prorectors for Boxes, J. M. 


Baines, Halifax. 

8005. Maxine Leatuer Loops, F. J. Bringham and G. 
Bargate, Liverpool. 

= ee Liquip3 with Gas, J. Schneible, Man- 

ester. 

8007. ADJosTABLE PgeRFoRATED ScrEEN, C. B. Craw- 

shaw and D. Bannister, Dewsbury. 
Cycie Lamp Back Spaina, 8. Hutchinson, sen., 


8009. CutLpREN’s Cots, &c., W. 8. McLennan and T. 
Morton, Glasgow. 

8010. Srgam Morors for Traction, &c , Purposss, G. 
Johnston, Glasgow. 

8011. Puatgs of Exezrric Storacs Batreriss, G. 
Hiibener, Manchester. 

8012. WaTeR Heaters and Fitters, L. Wallace, Dor- 
chester. 

8018. Proven Carriace and Leverace, J. Shores, 
Owston Ferry, near Rother! l° 

8014. SPZED Mecuanisms, F. R. Harrison and CO. Daw- 
son, London. 

8015. Driving ARRANGEMENT for Cycizs, J. Conn, 


don. 
= geal Eco-carries, G. Tayl:r, Wickham 
t 


arket. 

8917. Srarn-Rop Evs, H. Mee and J. D. Stone, Bir- 
™ am, 

= pent Apparatus, E. P. Scattergood, Shef- 


e 
8019. Sprina Enps, &c , H. Weatherill, Manchester. 
8020. Vexuicies, L. Adams, London. 

8021. Se_¥-sEaLine Borries, W. A. Miller, London. 

8022. Farpine the Trug Pornts of the Compass, F. W. 
Engelbach, London. 

£023. #uRNacEs for ExrracTion of Metats from OREs, 
J. Armstrong, London. 

$024. Auxtany Drivino Gear for Bicycouss, F. H. T. 
Easton —(H. F. Baston. United States.) 

8025. Typg-emB ssinc Macuins, L. A. Wa!kington, 
London. 

8026. Exectric Raitway Systems, J. M. Faulkner, 
London. 

8027. Parvention of Smoxz, A. J. Boult -{}. 2. 
Mills, United States ) 

80.8. Manuracturg of Hoss, & , G. and W. H. Bott, 
London. 

8029. Srockines, A. W. Wills and A. T. Hutchinson, 
London. 

8030. Harvessinc Animats to VentciEes, H. Cooke, 


moon. 
8031. ag and Sores of SxHoes, &c., E. Greenfield, 
0 


mdon. 

8032. Surps’ Frrtina3, G. C. Mackrow, London. 

833. BaLL BEARING AXLE-BOxes, R. 8. Crawford, 
London. 

8034. Harrows, T. Griffin, London. 

8035. Woop-woRKING MacHings, E T Hughes.—(W. 
L. Parmeles, C. H. Barker, and B. B. Parmelee, United 
States ) 

8036. Pips Wrencu, E. T. Hughes.—(G. P. Woeljel, 
United States ) \ 

8037. Erecrric Tetecrapss, A. Muirhead, London. 

8088 Apparatus for Rackine Liquips, W. CO. Savage, 


on. 

8039. Nats, W. B. Silverlock, London. 

8010 Taxatine Sains, W. L. Wise.—(&. Moritz and Co., 
Germany.) 

8041. Hanp Siena Lamps, H. Defries, London. 

8042. Bosses for SHarrine or SPINDLEs, L. W. Thomas, 
London. 

8043. Stzam Generators, A. G. Mumford, London. 

8044. Repucrisc the Proportion of Casgerne in MILK, 
G. Gaertner, London. 

8045. Govexnor for Motors, P. R. J. Willis.—(S. A. 
Royster, United States ) 

8046. WHeELs for Roap Veuicies, S. Johnson, 
London. 

8047. Perrectinec Steet Armour Puates, A. Reich- 
wald.—(The Firm of Fried Krupp, Germrny.) 

8048. Revotvinc Cuarrs, W. F. Thompson.-(/J. M. 
Morgan, United States ) 

8049, ELECTRIC ALARM CLocks, W. P. Thompson —(H. 
W. Knapp and L. BE. Gerrety, United States ) 

8050. Formine Sockets on Tuses, W. P. Thompson.— 
(R. Chillingworth, Germany.) 

W. Cohn, M 


Sash 


-. prev Hark Bruss, H. H. Cottrell, Oam- 


rly, 
24th April, 1894. 
8089. BrusHine Powper from Papsr, W. B. Silverlock, 
mdon. 

8080 Enouvss for Darvine Twin Sorews, J. R. Star- 
buck, Gravesend. 

8091. Ventitatine Murrizs of Furnaces, A. E, West- 
wood, Birmingham. 

8092 Device for Moutpine Macurnss, J. G. Seeberger, 


a: 

8098. — Carts, J. B, Howard.—(H. Oppermann, 
Germany. 

8094. Water VeLocipgpss, 8. Hole, London. 

8095. Maxine Gop Paint, J., J., and W. R. Tennant, 
Glasgow. 

8096 Dress or Skirt Lirrers and Hoxpers, J. H. 
Tyler, London. 

8097. CLocks for Tuuinc Winners of Races, J. Hallett, 
Brighton. 

8098. Vatvges for OrLinpErs, J. and J. Pollard, Man- 
chester. 

8099. ManuracturE of SutpHuric Acip, H. R. Angel, 
London. 

8100. Friction CiutcHes, C. Korte and E. Whitley, 


s101. Taxarixa Broop, R. T. Savage and E.G. Walker, 
01 % 
~~ TimexkeEPers for InpicaTiInG Times, F. Lamb, 


on. 
8103. Ne» pigs, J. H. Pick, Stamford. 
8104. ANcHoRs, J. McCain, Newcastle. 
8105. Sexrants and other Instruments, 8S. M. W. 
ery, Liverpool. 
8106. Brakes for Rauway Veuicies, H. T. Purdon, 
Dublin. 
8107. HotpeR for Lapis’ Vets, R. R. Beard, Bir- 
mii " 
8108. Bow-currixo Macuune, J. 0. Hughes, Bristol. 
= oe and SHoge Fasrenine, A. M. Craythorne, 
ve 3 
8110. C.ostne Water-T1GHT Doors, T. H. Hoyle and F. 
L. Moorhouse, Huddersfield. 
811]. Opricat Iciusions, O. Stoll, Bristol. 
8112. Bean Cutters, J. Jung, Glasgow. 
8113. = Arvostments for Cyoies, A. J. Jackson, 


to! 
8114. Sroprace of Vesszis, &c., J. B. Delpiano, 


arseilles. 
8115. CorK-scREws, B. Carreg, Liverpool. 
8116. ALaRM CaLL-BeLL, T. Morris and G. H. G. 
Jenkinson, Birmingham. 
8117. THerMometseR, J. Briickner, London. 
8118 Loom SHuTTLE Guarpbs, T. Sowerbutts and J. 
Watson, London. 
8119 Ser-rixine Tix or Scarr, H. Ulbert, Bir- 


mipgham. 

8120. Paopuction of Gas from Ou, M. Merichenski 
and J. D. Moffat, London. 

8121. Sarety Horst, J. Holub, London. 

8122. VaentTILaTING Fans, J. Jeffreys. Westminster. 

8123 Fermentation of Worts, W. P. Thompsoa.—(/. 
Effront, Belgium ) 

8124. MaNUFacTUK« of Bcots and Suozs, W. R. Mudd, 
London. 

8125 Oacans, R. Hope-Jones, Liverpool. 

8126. Hexetinc Macuines, T. Peberdy and W. Earp, 


London. 
8127. Fasteninc Drv:ces, P. and D. Rordorf, Liver- 


pool. 

8128. Pararrin Orn Lamps, W. E. Jones, Dunsby- 
under-Bourne. 

8129. Treatine Feep-water, W. Griffiths and J. W. 
Currey, London. 

8130. TRAVELLING Taunks, T. Wilkes and W. Chat- 
ham, London 

8131. Sarety Vatve and Draw-orr Cock, A. Spencer, 
London. 

8132. Fiour, R. F. Webb. London. 

8188. Serrina-up Type, V. Calendoli and A. Savarese, 
London. 

8134. Enporsine Music, A. E. and A. E. Beck and 

CO. Carter, London. 
81385. Exgorraic Lieut Cask Srearcuer, F. Hughes, 


on. 
8136. RecuLatine the Frow of Frvuips, J. Smith, 


8187. HonszsHog, J. Maslen, London. 
8138. WorkING Furnace Bens, F. W. Booth and W. 





8051. CoLLaPsIBLE STRUCTURE, 

8052. Metat Boxss, A. Cole, Liverpool. 

8053. TrEaTiIne TEXTILE MarTeRiats, J. B. Rapetout, 
London. 

8054. Rartway VenHicies for Recreation, W. J. 
Bennett, Surrey. 

8055. Post Markova Macuines, H. H. Lake.—(C. F. 
Brown, United States.) 

8056. AppLyine Decorative Fitms, &c., W. H. Coe, 
London. 

8057. ManuracturRE of Boots and Sxoxs, A. H. 
Lake.—(Goodyar Shoe Machinery Company, United 


States. 
8058. Sowine Sep, J. H. Howard and H. W. Gibbs, 
London 


8059. Vatves and VaLve-cear for Enoines, H. H. 

aes” The Ingersoll-Sergeant Drill Company, United 
tates. 

8060. CourLines for Venicies, H. H. Lake.—(C. 4. 
Gould, United States.) 

8061. Harps, G. B. Durkee, London. 

8062. Frowszr Vase, E. V. Goad, London. 

| 8068, Wetpep Iron and Sree, Tuses, T. Jeavons, 
London. 

8064. Supstrrures for Cu1LpREn’s SooTuers, G. Cope, 
London, 

8065. Can Covup.iinas, L. W. F. Behrens.—(F. Flinat, 
Germany.) 

“ 1 Brake Mecuanism, G. Westinghouse, 
un., on. 

8067. Matuets, J. A. Torrens, London. 

8068. Liquip, Meter, ©. D. Abel.—(la Compagnie 
Anonyme pour la Fabrication des Compteurs et Materrel 
d usines a Gaz, nee ) 

8069. Loapine CartTRringes, A. L. Beuron, London. 

8070. SHape Rotter Bracket, &c., C. W. Raker, 


London. 
8071. Lamps, M. Arendt, London. 
8072. PsaonocrarHs, E. Wtirl and A. Novotny, 


on. 
8073. Horse Rakes, J. H. and G. Howard and G. 
Gibbs, London. 


8074. Encacine Mecuanism in Muss, P. V. Sterbecq, 


mndon. 
8075. Space Bars of Linotype Macutxes, The Lino- 
Company, Ld.—(P. 7. Dodge, United! States.) 

8076. Justiryine TyPpz Marrices and Typg, The 
= Company, Ld.—(0. Meryenthaler, United 

tates.) 

8077. Space Bars of Livxotype Macuives, The 
Linotype Company, Ld.—(C. P. Woodroffe, United 
States ) 

8078. Pomp Mecuanism of Linotyre Macuines, The 

Company, Ld.—(¢. Skatulla, United 
States. 


8079. Sracz Ban Mecuanism of Lunotyre Macutngs, 
_ Linotype Company, Ld.—(P, L. Ripson, United 
tates. 


“ ~ Water HEatine Apparatus, C. H. Tritton, 

mdon. 

8081. Active MaTeniat for Batreniss, A. &chanschieff, 
London. 

2082. UmBre.ias, Parasoxs, and the like, D. Browne, 

8083 Poncuinc Bac Fasteninos, J. P. MacLearn, 
London. 

8084. Rotary Ssarrs and Journnat Boxgs, A. 8. Vose, 
London. 

. Cyctometers, R. Haddan.—(H. A. Loew, United 

tates. 

8086. Morstenrinc Postace Stamps, 8. Ebertsheim, 

London. 


8087. EXPLopiIna FLAsH-LIGHT CarTRivezs, M. Boel, 
London. 








, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


531,595. Evevators, N. P. Otis, Yonkers, N.Y.—Filed 
Auguat 80th, 1892 

Claim.—(1) The combination with a stationary work- 
ing cylinder and piston and mechanism operated by 
the latter, of a moving cylinder and piston controlled 
by an attendant for operating said working piston, 
flexible connections between each end of each cylinder 
and one end of the other, a volume of liquid filling the 
two cylinders and the connections, a e through 
said moving piston and its piston- 4 r 
munication between the opposite ends of said moving 





nections between each end of each cylinder 

end of the other, and a volume of Hiquia filling we 
two cylinders and the connections, of hollow piston. 
rod 9 connected with piston 19 and provided with 
opening 2, affording communication between the 
opposite ends of cylinder 20, valve 3 controlling said 
peer — 4 om commnmiens within the car 
contro y the conductor, for operating said v. 
substantially as described. 4 - , ves 


531,652, Cenrrirucat Pump. B. Seitz and R P Purk: 
Blackburn, Victoria —Filed January 81st, 1804. 
Claim.—(1) In a centrifugal pump, the combination 
with the pump frame and the runner, of bearings near 
both ends of the runners, face plates butting against 
such bearings and pusher rods P P, plate P’ kept in 
position on said rods by screw nuts F2, and bolt and 
nut P3 for adjusting the forward pressure by said rods 
P upon such bearings and face plates, substantially 








as set forth. (2) Ina centrifugal pump, the combina. 
tion with the runner and the chambered part of the 
pump casing containing the discharge outlet, of an 
adjustable annular plate as G interposed between the 
interior of such chambered part and the bearing sur. 
facesiof the runner, the frame and the runner arranged 
to provide a reception chamber for liquid in the rear of 
ring G, and lead away ducts as I’ and a cock trap or 
shutter for discharging liquid from the reception 
chamber, substantially as set forth. 


531,784, Rorz Casie Lapper, 4. Crosby, 
Me.—Filed November 2nd, 1894. 
Claim.—(1) In a rope ladder, the combination with a 
rung and rope of a rung tip, or iron having a bore for 
said rung, a transverse passage for the said rope, and a 
movable ball and ded recess ite the said ball, 


531784] 


Faterville, 





PP 


ananged and operating substantially as set forth. (2) 
As an :r.icle of manufacture, a rung tip having a 
movable ball ed to receive the pressure of the 
end of the rung, and a rounded recess opposite to the 
said ball in the inner face of the closed outer end of 
the tip, substantially as set forth. 


531,849, Exvecrric Stream Enoine GovERNoR, 
Melott, Rondout, N.Y.—Filed July 21st, 1894. 
Claim.—(1) The combinatién, with the fly-wheel of 

a steam engine and its valve-regulating weights, of 
electro-magnets attached to said weights and adapted, 
by magnetic attraction, to assist the movement of the 
weights toward and away from the centre of the 
wheel. (2) The combination of a steam engine fly- 
wheel and a valve-adjusting mechanism, the said 
mechanism being moved by magnetic attraction. (3) 


Cc. B. 


— 


531,849 
LZ 


The c mbination of a steam engine fiy-wheel, a pair of 
electro ti ted in the wheel to swing toward 





cylinder, a valve apparatus controlling said p 


and a lever for operating said valve apparatus, sub- 
(2) The bination with 


and away f from its centre by centrifugal force, valve 
hani ted to said magnets, the magnets 





stantially as described. 


essss) () 

















cylinder 25 and its piston 24, cylinder 20 and its 
hollow piston 19, flexible connections between each 
end of each cylinder and one end of the other, and a 
volume of liquid filling the two cylinders and can 


being arranged so that when energised their attractive 
force will be exercised to move them toward or away 
from the centre of the wheel, and an electric circuit 
including said electro-magnets, and opened and closed 
by an increase or decrease of the load of the engine. 


532,016, Ex.ecrricaLty Prope.itep Venice, H. C. 
Baker and J. R. Buberg, Kansas City, Mo.—Filed 
April 6th, 1894. 

Claim.—(1) An electrically propelled vehicle, com- 
prising a wheeled frame, a motor carried thereby, a 
bracket carried by the rear axle of said frame, a spring 
carried by said bracket, a motor yieldingly supported 
upon said spring, and electrically connected to the 
battery, small friction wheels mounted upon the 
motor shaft, and large friction wheels carried rigidly 
by the wheels of the frame journalled loosely upon the 
said axle, substantially as set forth. (2) An elec- 
trically propelled vehicle, comprising a wheeled frame. 
a bracket carried by the rear axle of said wheeled 


CY 


= 
G, 


frame, a spring carried by said bracket, a battery 
located in the body of the vehicle, a motor mounted 
upon said spring and between the arms of said 
bracket, and electrically connected to said battery, 


| 
oA) 
= 








Suton 19 and rided with c aes 2, alt 

n 19 ani 

Tnunication bet pore pposit ends of v¥ 7 \ 
valve 8 controlling opening, and lever 4 and con- 
nections for operating said ve, substantially as 
described. (3) The combination with a cylinder 
having a piston connected to operate the ing and 
starting of an elevator, of cylind 
carried by the car and provided with hollow iston 19 
trolled by the d ble con- 


tor on the car, fle: 


com- 
20, 











friction wheels mounted upon the shaft of the motor, 
and friction wheels carried by the wheels of said axle, 
screw-threaded standards supported upon said axle, 

screws engaging the same, bearing-boxes carried 
by said lift screws and engaging the motor shaft near 
its opposite ends, arms mounted rigidly upon said lift 
rate the same so that the 


screws, and means to 
or lowered, substantially as 


motor shaft will be 
set forth. 
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THE STORY OF SHIPBUILDING ON THE TYNE, 


SINGULABLY enough the statistics of shipbuilding on 
the river Tyne have been scarcely kept at all until within 
the last dozen years or so. Prior to that there were 
fragmentary records for odd years, and records for con- 
secutive years of the vessels launched for British owners, 
but there has been hitherto little attempt to collect these 
records, though the tonnage launched at other important 
building ports may be readily stated. It is evident that 
any attempt to give the figures should be one which takes 
the statistics on a uniform basis. That is to say, that 
the tonnage should include vessels for all purposes con- 
sistently, or it should exclude warships or other vessels 
consistently. But many of such records as are available 
are on different bases; one is of merchant vessels, 
another of all vessels built, and as a means of comparing 
the actual work that is done, the latter is the only fair 
one. Later years give us these returns of builders fully, 
and hence, for comparison, the builders’ tonnage is the 
only trustworthy return. 

The first of the returns of shipbuilding on the river 
Tyne, after the iron era began, is that given by Sir— 
then Mr.—C. M. Palmer, in the paper read by him before 
the British Institution at its Newcastle meeting in 1863. 
In that paper Sir Charles Palmer states that in ‘1842 
the iron steamer Prince Albert glided from Walker slip- 
way into the waters of the Tyne.” But after this first 
attempt ‘ very little progress was made’ for the follow- 
ing eight or ten years. Colliers were mostly in demand, 
and “no one thought of applying iron in their construc- 
tion.” When the carriage of coal by railway to London 
began to affect the sale of north-country coal in the 
metropolis, the question of the method of water carriage 
became important; and Sir C. M. Palmer, ‘“‘ caused an 
iron steamer to be designed in such a manner as to 
secure the greatest possible capacity, with engines only 
sufficiently powerful to ensure her making her voyage 
with regularity.” This vessel was the first screw collier, 
the John Bowes, and to her success may be “ attributable, 
in a great measure, the important’ primary development 
of shipbuilding in the North of England. Prejudice was 
met and successfully overcome; and from 1852, when the 
John Bowes made her first voyage to London, down to 
the present day, when the same forty-year-old steamer is 
still at work, an increasing share of the coal-carrying 
trade of the world has been done by the screw colliers. 
In the paper just named, Sir Charles Palmer indicated 
the commencement also of the building on the Tyne of 
iron warships, and gave the story of the use of rolled 
armour-plates, employed first in the Terror, “ the first 
iron war vessel built” in the northern district. Two 
tables are given by the writer of the tonnage of iron 
vessels built on three northern rivers, and from these 
tables we extract the figures as the first obtainable on 
any satisfactory basis for the Tyne. The figures showing 
the iron shipbuilding for the Tyne are as under for the 
years named :— ‘ 


Tons. 
1862 32,175 
1863 51,236 


We have now to look to a series of fragmentary returns 
of the shipbuilding of the river, gathered from various 
sources. And even as to the year last named in the above 
short table, the figures differ from those that are accredited 
to the Tyne in a return of the City Chamberlain of Glas- 
gow. A series of “approximate” returns for the five 
years that follow the two already given are furnished in 
Pollock’s ‘‘ Modern Shipbuilding,” and these may be next 
given, with the indication of their unofficial character. 
They show the tonnage to be, for— 


Tons. 
1864 49,820 
1865 77,500 
1866 51,800 
1867 34,089 
1868 45,390 


We have then a table which properly excludes the 
vessels that have been built for foreigners, and these we 
have had to supplement from the statement of the vessels 
built for foreigners in the navigation and shipping returns. 
Thus the figures below, if probably near the mark, are 
still ‘‘ approximate ’’ also, as they may be subject to the 
qualification that has already been named. They are for 
the years named as under -— 


Tons. 
1870 86,420 
1873 87,913 


And then an interregnum follows, after which we have 
full returns, taken from the detailed reports furnished 
from year to year by the builders themselves. In one 
or two of the years which we now propose to give there 
are included an occasional wooden vessel, but, on the 
other hand, there is work excluded as not being actually 
new ships built, which would more than make up the 
small tonnage of any of the tugs or other little craft that 
are included. Commencing now with the year 1878, we 
have the following returns, which, though new to most 
readers, are from the authentic sources named, and are 
more representative of the shipbuilding work done on the 
Tyne in the years named than the “ official” figures, 
which give only the merchant shipping, and in the main 
tables also pron As the vessels built for foreigners :— 


Tons, 
1878 126 300 
1879 139,843 
1880 149,082 


It will be seen that the era of more rapid growth has now 
arrived; and probably it is to that, and to the fact that 
there was a visible growth in the industry, that we have 
the trustworthy data we are now extracting from, com- 
piled by the chief daily paper of the North. In the next 
ten years the fluctuation of the tonnage launched on the 
Tyne is shown in the Table in the next column. 

The first point in regard to these tables is the striking 
fluctuation in the gross production ; one year showing 


the fluctuation is due more to the rise and fall in the 
demand for steamers than to any other ‘special cause. 
Naturally there has been an increase in the number of 
the operative yards; only 11, for instance, contributed 
to the yield for the year 1878, and to that for the past 
year there were 17 contributors. The production of the 
individual shipyard varies considerably from year to 
year. In the first year’s work of Messrs. Palmer, the 
tonnage launched was only 920; the highest output was 
for 1889, when 64,000 tons were launched; and in one or 
two recent years the output has been below 20,000 tons. 


Fluctuation of Tonnage launched on the Tyne. 


Tons. 
1881 177,165 
1882 208,406 
1883 216 573 
1884 124,221 
1885 106,447 
1886 2 82,760 
1887 93,071 
1888 80,664 
1889 281,710 
1890 235,062 
1891 185,367 
1892 207,169 
1893 147,249 
1894 190,664 


The variation is as remarkable in other builders’ yards. 
There is, of course, an increase of moment in the average 
tonnage, but that increase is not so remarkable on the 
Tyne as at some other por‘s, because of the inclusion 
of many steam tugs and other similar craft, which 
vary little in tonnage from period to period. Fifteen 
years ago the largest vessel built was 3400 tons, and the 
average for the year was 1367 tons; for last year the 
average was 1643 tons, but the vessels included some 
over 5000 tons, and at the same time there were 
over 30 that were of small size—tugs, fishing vessels, &c. 
Probably the chief cause of the comparatively slight 
addition to the average tonnage of the T'yne-built vessels 
is the fact that a greater variety of work is now yearly 
turned out on that river. The ‘‘ heavy-carry slow-speed 
ive of cargo vessels” no Jonger form the great bulk of 
the Tyne production; battleships figure now yearly in 
the list of launches from two or three of the yards, twin- 
screw liners are frequent, passenger steamers for the 
long-distance and coasting trades are regularly built, and 
the ‘‘ steam collier” is an exception rather than the rule 
of the Tyne launches. 

In the seventeen years for which we have given these 
statistics there has grown up the use of steel as a ship- 
building material. With a more varied use for vessels, 
and with the production of tugs, steam lighters, and 
allied vessels, there is still a use of iron for some of these 
ships; but, generally speaking, the use of steel predomi- 
nates, especially for the larger vessels, and the employ- 
ment of that form of metal is stimulated by the fact that 
there are steelworks close to the Tyne amongst the largest 
in the country. We have seen that the change in the 
facilities of production on the Tyne has been great; and 
the alteration in the nature of the output, in the material, 
and in the types of vessels, has been as marked. But 
into these we need not further enter in an article intended 
riage. to gather together the facts, as far as obtainable, 
to show the statistical story of shipbuilding on the Tyne. 








THE UNITED STATES NAVAL GUN FACTORY AT 
WASHINGTON D.C. 
(Concluded from page 373.) 


Fig. 138 is a view in the gun-carriage shop. This shop con- 
tains nine planers, four drill-presses, twenty boring-mills, 
three slotters, besides a number of small machines. 
Under the same roof are the erecting shop, secondary 
mount shop, and the shop for the manufacture of the 
details of the gun carriage. The blacksmith shop is in a 
separate building and is being greatly enlarged. It con- 
tains a 4000-ton steam hammer, that size being sufficient 
for any work that may be done at the yard. The breech 





Fig. 3-10in. BPEECH MECHANISM 


mechanism shop has been recently completed, and con- 
tains a number of new machines of recent design. It is 
served by an overhead travelling electric crane of 10 tons. 
The shops are wired throughout for incandescent and arc 
lighting In addition to the lighting plant there is also 
an electric power plant that supplies power to the crane 
in the breech mechanism shop and to four small portable 
motors that can be used in any part of the gun factory. 
The arrangement is such that the incandescent dynamos 
can be used for power purposes if desired. Our remaining 
engravings are sufficiently explained by their titles. 

The forgings used in the construction of guns are 
brought to the factory by rail from the steel works. The 
are made from open Sener steel ingots, cast solid, 





only 82,760 tons, another rising up to 281,710 tons; but 





and weighing about twice as much as the finished 








piece required. For hoops, and sometimes for jackets 
and tubes, the ingot is bored and then pe on 4& 
mandril; otherwise it is forged solid. The forgings; 
after being rough bored and turned at the works, are 
annealed, tempered in oil, and again annealed before 
they are sent to Washington. On receipt of the forgings 
at the gun factory they are pret measured, arid 
weighed, and then machined. The different parts of the 
guns are assembled by shrinkage. Fig. 7 illustrates the 
shrinking on of a 13in. jacket. The tube is secured 
vertically in the pit; the jacket having been lifted out of 
the furnace, is swept out and gauged and then lowered in 
place on the tube. The next step in the manufacture is 
turning to shrinkage for chase hoops, and after these are 
put on the gun is reversed in the lathe and turned for 
the jacket hoops. The tube is next bored to full size. 
After final boring the chamber is bored out, and the 
compression and gas-check slopes are reamed. The 
screw-box is bored out to full size and the screw thread 
chased. The breech end is faced off to neat length, and 
the exterior of the gun turned down and file-finished 
while in the lathe. The gun next goes to the rifling 
machine, then the screw-box is slotted, after which the 
breech mechanism is fitted. The last operation is sight- 
ing, after which the gun is sent to the Polygon at Indian 
Head for proof. The calculated elastic strength over 
the chamber varies from 18 to 24 tons. The limit of 
pressure for service charges is about 15 tons. The proof 
firing consis‘s of three rounds with fa'l charges. Figs. 10, 
11, and 12 illustrate the various shops wherein those 
operations are caried out. 

Since the manufacture of guns was commenced in 
1884, the tendency has been to lengthen materially the 
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SA ss aoe ake 
COMPARATIVE SIZES OF U.S. NAVAL B.L. RIFLES 
tubes and to decrease the number of parts. The bore of 


first 6in. gun was 180in. long, and the gun was composed 
of twenty separate pieces. In the latest mark of this 
gun, the bore is 240in. long, and the gun is composed of 
only six pieces. The ideal gun, in which each layer con- 
sists of a simple cylinder, is more nearly approached in 
the design of the experimental nickel steel Sin. gun now 
building. This gun consists of three pieces only, the tube 
and the two jackets. The inner jacket is 26in. long, and 
covers all but 48-5in. of the tube; the outer jacket is 
130in. long, and covers one half of the inner jacket. The 
breech closure will be located in the inner jacket. The 
nickel alloy has greatly increased the hardness of the 
metal, thereby giving greater resistance to the erosive 
action of powder gases, and at the same time it has raised 
the elastic strength 25 per cent. This will permit the 
higher pressure that may accompany greatly increased 
velocities. 

The De Bange system of fermature is used in all the 
guns except the 4in. and 5in. rapid firing, which are fitted 
with the Dashiell block, and the 6in. rapid firing gun 
of forty calibres, which will probably be fitted with the 
Fletcher mechanism. 

Guns of 10in. calibre and upwards are trunnionless ; 
they are secured by steel straps to a bronze saddle which 
recoils along the rails of a heavy steel slide. The rear 
end of the slide rests on the head of an elevating ram, 
and the forward end pivots to two lugs which are bolted 
to the deck. The recoil cylinder is bolted between the slide 
rails. These guns at present are controlled by hydraulic 
power. The breech plugs of the heavy guns are manipu- 
lated by hand, by means of a simple mechanism, Fig. 9, 
designed by Lieut. F. F. Fletcher, United States Navy. 
The breech mechanism of the 13in. gun, which weighs 
1947 lb., can be opened and closed again in thirty-five 
seconds when two men are on the crank; one man 
can operate it, however, even when the gun .is 
elevated 10 deg. Eight-inch and 6in. guns of 30 and 
35 calibres are mounted on central - pivot gravity 
return carriages. The carriages for the 4in., 5in., and 6in. 
rapid-fire guns are alike. They consist of a bronze cast- 
ing, which includes a sleeve and a hydraulic cylinder. 
The sleeve screws on the gun with the cylinder under- 
neath. The piston-rod of the cylinder is secured to the 
front end of the oscillating slide, the trunnions of which 
rest in the top carriage. The top carriage is central pivoted 





Pp 
on a stand that is bolted to the deck, and revolves on it. 
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The. gun recoils in the line of fire, and is returned 
t> battery by spiral steel springs. As the trunnions of 
the oscillating slide are at the centre of gravity of the 
system, and as the top carriage revolves on roller bear- 
ings, the vertical and lateral training are easily effected. 
The sights and the elevating gear are on the oscillating 
slide, and therefore do not recoil with the gun. 

The estimated capacity of the shops per annum is two 
16in., two 13in., two 12in., twelve 10in., and twenty-five 
8in. or four 13in., four 12in., twelve 10in., thirty-five 6in., 
or twenty-four 10in. and forty-five 6in. The time required 
to build a 13in. gun is eight months. The total number of 
guns completed to date, October, 1894, are ten ldin., 
eight 12in., twenty-five 10in., thirty-three 8in., one 
hundred and thirty-five 6in., sixty 5in., and sixty-eight 
4in.—in all, 339. 

Gun mounts have been completed as follows :—One 
1Zin., five 12in., twelve 10in., twenty-six 8in., one hundred 
and nineteen 6in., fifty-five Sin, and sixty 4in. When all 
the machines are running at full capacity, the shops 
employ about 1400 men. The scale of wages is somewhat 
higher than in the neighbouring cities of Philadelphia and 
Baltimore: foremen receive 5dols. per day, master 
mechanics, 4 dols., and the four classes of machinists from 
3°04 to 2°32 dols. per day. 

The administration of the Gun Factory is entirely in 
the hands of naval officers, with the Chief of the Bureau 
of Ordnance at the head. The Superintendentis a Com- 
mander in the Navy, and his assistants are junior officers 
who are from. time to time detailed as inspectors of 
ordnance work, c., in the intervals of their cruises 
in the fleet. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last impression we reported the proceedings of 
the April meeting, reserving part of Captain Sankey’s 
paper on steam engines and the adjourned discussion 
thereon. The second part of the paper will be found on 
page 109, and the discussion is given in abstract below. 

Mr Longridge said he had had a good deal of experi- 
ence with one class of engine—viz., the type largely used 
in cotton and wool mills — having a constant load — 
which occasionally varies slightly, but practically con- 
stant. In almost every case of this kind, throttle valve 
governors were abandoned in favour of automatic expan- 
sion governors. In Lancashire and Yorkshire automatic 
expansion governors are considered very much more 
economical than throttle valve governors. Then there 
are other reasons—one being with a constant cut-off the 
difficulty experienced on Monday mornings in getting 
the required power and heating up—as it is absolutely 
necessary to have a margin of 10 to 15 per cent. of 
power, which with ordinary throttle is obtained with 
loss. Again, at dinner or any other stopping time, it is 
absolutely necessary with a throttle valve engine to run 
down the boiler pressure. Economy is, therefore, secured 
with the automatic cut off, not perhaps so much on the 
main running of the engine, but by gains at short periods. 
Saw-mill engines were somewhat different. He liked to 
use for this class of engine the compound system with 
seven expansions and cylinders in the ratio of four to 
one ; he had found this much more economical than the 
constant pressure system. Mr. Longridge half apologised 
for mentioning Siemens’ 
governor which he drew 
on the blackboard, as in 
accompanying cut, as he 
considered it an excellent 
governor, and expressed 
surprise that it was so 
little known and used. 
This governor had to lift 
itself only, and not actu- 
ate any gear, and was 
therefore very light and 
sensitive. The bevel 
wheels constituted the 
load on the governor, and 
these geared with a shaft 
operating the valve gear 
through a screw thread. 

Mr. R. W. Allen pointed 
out that the author had 
divided the results into two classes—(1) economy; (2) 
consumption. Two years ago he tested engines for H.M. 
Government, the tests lasting a week ; the engines were of 
60-horse power running at 300 revolutions, being fitted 
with automatic expansion governor, also throttle-valve 
governor. He found no difference between the two—and 
thought that Captain Sankey’s results entirely apply to the 
Willans engine—with other engines they are doubtful. 
Each engine has its own special points. Very few people 
who conduct trials consider the time that the governor 
takes to act, and this very considerably affects results. 
He thought that one could not lay down a law, and say 
that the automatic expansion governor was the governor. 
Take ship installations, for instance. In one case with 
an engine in a Manchester boat working at both a 
200 lb. boiler pressure and a minimum pressure of 100 lb., 
an automatic expansion governor clearly would not do 
Consequently, these engines were fitted with 
throttle governors, which are in this instance undoubtedly 
superior. He thought that the hunting of throttle-valve 
governors was their greatest fault. In order to regulate 
the , he had used a floating wheel on the governor 
spindle. 

Mr. Bryan Donkin was much interested in what he 
called a ‘‘ Sankey- Willans”’ paper ; he thought the curves 
most interesting and full of meaning, and agreed with 
Captain Sankey that no conclusion can }be drawn from 
indicator diagrams alone, as nothing can be foretold 
owing to condensation. This condensation was a great 
question. He expressed a wish to see a summary of 
results embodied in the paper. Mr. Porter, M. Am. Soc. 
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Mech. E., in a paper on the subject, entitled “‘ A Com- 
parison of the Action of a Fixed Cut-off in Compound 
and Triple-expansion Engines,” in which he refers to this 
matter of condensation, says that the admission of steam 
at full pressure into the cylinder necessitates the raising 
in temperature of the interior surfaces of the cylinder 
from that of expansion to that of the steam entering, and 
thus condensation is caused. The earlier the steam is 
cut-off the greater does this condensation become. Mr. 
Porter therefore considers that it is a good thing to 
employ a fixed cut-off and then regulate this by means of 
a throttle governor, thus avoiding too early a cut-off. Mr. 
Porter says this often gives the best results as a means of 
steam distribution. The theoretical gain of an early cut- 
off is useless if it produces so great an increase in the con- 
densation losses. Mr. Porter further thinks that a slow- 
acting governor with large steam chest and pipes on the 
cylinder side of the throttle is bad. Governors should 
be as quick and as frictionless as possible, and steam 
chest have a minimum volume. 

Mr. David Joy said that although he had listened to 
the paper with avidity, and had thought he was going to 
learn a lot, he found himself just where he was before, 
and was somewhat disappointed. In locomotive running 
he had found that some drivers prefer to use expansion only 
and others the regulator only, the results of the two cases 
being exactly identical. Throttle-valve men who ran 
three or four notches forward with the link took prizes as 
often as the other men—therefore he asked, is there any 
good in expansion governing? He advocated running 
partly with throttle and partly with expansion, and 
thought that this would probably give good results with 
electric light engines. 

Mr. Mark Robinson said that Mr. Raworth had bantered 
them of Thames Ditton, not unkindly, upon what he no 
doubt considered a tardy conversion to sound views. 
Everyone else, Mr. Raworth thought, knew all along that 
variable expansion governing was better; and he must 
have thought, though he was too kind to say it, that this 
pomp of experiment and theory was out of place in what, 
in his opinion, should have been a plain recantation of 
error. With this view he wished to join issue. The late 
Mr. Willans no doubt held strong views in favour of 
throttle governing, on the perfectly accurate ground that 
for many purposes—especially those for which his engines 
were at that time chiefly designed—it was as suitable as 
and less complicated than its rival. Mr. Willans proved 
that the economic advantage of the latter was in all cases 
small, and his opposition to it was no doubt accentuated 
by a wholesome hatred of shams. No more important 
step was ever taken in steam engine practice than the 
invention of automatic variable expansion gear; but the 
exaggerated claims made by its advocates a few years 
since were a positive danger to progress. The engines 
they spoke of did what was claimed for them in com- 
parison with earlier engines, but only in part because 
they were “automatic.” They were improved engines 
all round, and the same skill applied to a throttling engine 
would alter the comparison completely. Mr. Willans 
applied this skill, with the results now known to everyone. 
Yet he remembered some years ago receiving a tender form 
and specification, bearing the name of a really eminent 
civil engineer, for an engine for compressing air into a reser- 
voir, and there was an excellent arrangement for stopping 
the engine so long as the pressure was maintained; it 
started again when the pressure fell. Consequently, it 
had the great advantage of working against a constant 
load. It was difficult to believe that that specification 
laid great stress on the automatic gear with which the 
engine was to be fitted, and prescribed a cut off variable 
from nothing to *8! He remembered also an account in 
an important professional paper describing some famous 
competitive economy trials, where the engines ran for a 
certain number of hours against a constant load on the 
brake; amongst the reasons for the triumph of the 
winning engine was enumerated the excellence of its 
variable expansion gear. It was against this kind of 
nonsense that Mr. Willans entered the lists, and he did 
splendid work. Nothing obscured the real merit and 
real use of an invention so much as attributing to it 
benefits which are due to other causes. In America, 
automatic expansion for years had been, and still was, a 
veritable fetish. Long after we were using compound 
engines in this country for nearly every purpose, they 
were contentedly using simple engines in America, firm 
in the belief that initial condensation and every other 
economic evil had long since been exorcised by automatic 
gear. No doubt it distributed the steam to perfection, 
but it distributed too much. To this day the American 
technical papers were full of advertisements of engines 
whose whole claim to attention was a mistaken belief by 
their makers that the excellence of their shaft governors 
in some way compensated the users for the extravagance 
of their steam consumption. Mr. Willans pricked that 
bubble here, and as regards the smaller classes of engines, 
helped largely to place this country some years ahead of 
its rivals. To elucidate and fully apply the principles 
involved in the comparison ; to show what is and what 
is not to be gained by automatic expansion, was what 
Captain Sankey had done, and he thinks it was an excel- 
lent and useful work. He ventured to doubt whether 
very many had “ known it all along.” He thought many 
had known only an exaggerated and distorted tale, and 
would welcome this exposition of the true state of the 
case. 

Mr. Druitt Halpin said that a well-known member of 
this Institution, Mr. Hartnell, used to be called upon to 
revise drawings of American governors—in which work 
he was very successful—but ceased to undertake it, 
naturally, when payment for his labour ceased to be 
forthcoming. Mr. Hartnell had found that the shaft 
governor was “not in it” with other types. He, Mr. 
Halpin, thought that the arrangement shown on the wall 
ne forward as an economical and sensitive governor 

ad many vices, including two sets of parts and two 
distinct and separate steam chambers, and involving the 
use of three excentrics and a complete link motion. It 





was the old Gozenbach arrangement, first introduced 
about forty-five years ago. 

Mr. Saxon said he was glad that no hard-and-fast rule 
had been laid down. He thought it clearly impossible to 
do so, as conditions varied so much. He had had expe- 
rience with slow running engines of large power, and had 
been struck with Captain Sankey’s remark that the 
matter was not worth argument when dealing with 
speeds much under 150 revolutions. He considered 
the slide-valve engines working with throttle-valve 
governors could compare favourably with any of the 
expansion-valve governed engines. In his opinion, 
throttle governed engines could be made to work 
economically by using lap when on full load, which 
plan made engines work at their best, and regu- 
lating the throttle valve with right and left-hand screws. 
During the day, when the load did not vary much, using 
steam at 100 lb. boiler pressure, slide valve engines work. 
ing with 90lb. of steam compared very favourably with 
throttle valve engines. He did not think that advantage 
always lay with engines which had expansion gear, 
because the stop valve could be used to allow cut-off to 
act at any portion of the stroke. It was a great matter 
to get over the initial condensation with early cut-off. In 
considering high speed engines, he thought that loco. 
motive practice was distinctly applicable, and he would 
like to ask Captain Sankey whether, in the case of throttle 
valve engines, he would suggest that valves should be 
designed for varying loads with sufficient lap, and then 
cut off to suit the circumstances, or by suiting lap to 
load and adding lap pieces, which is an objectionable 
practice. He laid stress on the function of the fly-wheel 
in governing, and pointed out that gas engines ran 
steadily with one impulse for every two revolutions. 
Why should not steam engine fly-wheels be similarly pro- 
portioned ? 

Mr. G. Clark, referring to Figs. 17 and 18—of Kensington 
Court Supply Station engines—thought that so low a 
water consumption was never really obtained in ordinary 
work at electric light stations. He judged from ex- 
perience, as he had been carrying out special trials of 
Willans’ engines, nearly thirty engines altogether, in 
electric light stations,in which the whole of the water 
consumption had to beascertained. Heplaced a diagram 
on the wall containing the results of these trials under 
varying loads. As the whole of the power was furnished 
by the Willans type of engine, he had either to accept 
the Thames Ditton tests or make his own. As there 
were thirty engines in the three stations, that would have 
involved about one hundred engine trials. The speaker 
could, however, not undertake to conduct so many. The 
results of his test were shown upon a wall diagram we here 
reproduce, where the water consumption in one station 

was given for a light 

Z summer load and a heavy 

| a winter load. All the 
= S== water from drains, separ- 
= — - ators, &c., had been 
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’ collected in a sumph pit 
so and then weighed. The 
$ ‘ percentage of this is 
a Z shown in the diagram at 
A about nine. In the one 
case the average worked 
out at 48 lb. of water per 
kilowatt hour — the 
station was su ing 
9000 kilowatt came co 
week. If they took the 
Thames Ditton trials as 
to what the water should 
be for the same output 
with the engines on full 
load, the figure worked 
out at 324 Ib. per kilowatt 
hour. As, however, the 
engines were not running 
fully loaded, the water 
calculated from the Ditton 
figures came out at 42} lb. 
In the second case where the output was 3000 kilowatt 
hours in twenty-four hours, the water consumption per 
kilowatt hour worked out at 461lb. The quantities thus 
ascertained formed a remarkable confirmation of the 
Willans experimental results. 

Mr. 8S. Johnson said that the advantages of variable 
expansion gear were very slight in the use of small 
electric light engines. When the load varied the 
economy of non-condensing engines was not very great 
with variable expansion gear, as compared with throttle 
governed engines. He confirmed what Mr. Joy said 
with regard to extreme expansion tending to prime, and 
on that account locomotive drivers liked to use the small 
valve. With regard to a question put by another speaker 
concerning priming, and the use of the blast pipe, Mr. 
Johnson said that locomotive drivers preferred to use 
the regulator when they had a good blast. 

Professor Barr thought that the paper would lead to 
many interesting experiments. He did not advocate 
trying one engine against another, each fitted with a 
different system. One engine only should be taken, and 
either system of governing used in its pure and simple 
form. He suggested driving first with a constant load, 
and afterwards varying the load, expansion, «&c. 

Captain Sankey, in replying, considered that Mr. 
Allen’s remarks confirmed his own. He further stated 
that all his curves had been determined from Mr. Willans 
experiments. He considered that Mr. Donkin’s request 
for a résumé of the paper could not be complied with—no 
nutshell solution of the questions had been evolved. He 
thought that Mr. Joy’s remarks also confirmed his own 
statements. A diagram on the wall, in which the 
throttle and shaft governor curves were shown crossing; 
proving that at that point the two systems were equally 
efficient, probably gave similar conditions to those under 
which Mr. Joy’s locomotives had been working. Withrefer- 
ence to Mr. Saxon’s remarks, he said he had referred to the 



































A = water used in drain and separators. 
B = water used by feed pump. 

C = actual load. 

D = water at full load. 
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use of the expansion governor in a mill engine case in 
which there would be a gain of about 6 per cent. With 
reference to the size of ports and passages in the engines 
used in the Willans experiments, as these engines were 
designed to run at 500 revolutions, there would there- 
fore be more than ample room for the lower speeds at 
which the engines ran to avoid wire-drawing. He under- 
took to reply fully to the discussion in the printed copy of 
the paper. 








THE ROYAL INSTITUTION. 


THE LIQUEFACTION OF GASES. 

ProressoR Dewar delivered the first of four lectures on 
Thursday week on “The Liquefaction of Gases,”’ and said 
that the subject is an exceedingly wide one, one point 
alone of which deserved six or eight lectures. Although it 
is well known that the liquefaction of gases was first worked 
out at the Royal Institution by Faraday, perhaps few were 
aware that twenty-two years previously Dalton had pointed 
out that there could scarcely be a doubt as to the reducibility 
of gases to a liquid state by sufficiently low temperatures. 
He here drew attention to a series of barometrical tubes, 
which he said that he believed had been in the Royal Insti- 
tution ever since Dalton lectured there, and with which 
Dalton exhibited the different vapour pressures over mercury 
ether, bisulphide of carbon, alcohol, and water, by means 
of the extent, when these liquids were placed in the upper part 
of the tubes, to which they depressed the mercury. Dalton 
therefore concluded that liquefaction of the gases must occur 
bysufficiently lowering the temperature and increasing the 


pressure. 
This led to discussions in the scientific world as to the rela- 
tive advantages of pressure and temperature for the purpose; 
Davy thought pressure to be of the greater importance. 
About this time discussions also took place on the influence of 
pressure on chemical stability, and especially was this the 
case at Edinburgh in relation to geology, when the antagonists 
of the plutonists asked the latter to account for the vast 
deposits of carbonate of lime in the earth and its organic struc- 
ture, instead of the presence of lime itself, if the whole had 
once been in a state of intense heat. Mr. Hall heated chalk 
into lime under great pressure, and when the apparatus 
cooled, the contents went back into the condition of chalk 


again. 

Davy being away on a holiday, Faraday made some solid 
hydrate of chlorine, the crystals of which formed at the 
temperature of ice, will keep in a sealed tube. Faraday was 
engage in heating this tube one evening, when Davy’s 
biographer called in, and noticed that the glass tube con- 
tained oily matter, bringing forth some remarks to Faraday 
about the use of dirty tubes, which the latter deemed to be 
just. He accordingly filed off the end of the tube, and all its 
contents vanished. Davy was told of this the same evening 
by his biographer, and said that he would look into the 
matter on the morrow, when Faraday told him that it was 
liquid chlorine. There was at that time much ill-feeling 
between Faraday and Davy, but that was ephemeral. 
Faraday haf to puzzle the matter out himself, and thus he 
made liquid chlorine. Davy liquefied hydrochloric acid gas, 
and after that left the oo of the liquefaction of 
gases to Faraday. Davy thought that such liquids would be 
more efficient than high-pressure steam as a motive power, 
that they would be good for saturating liquids with gases, and 
that they would be efficient cooling agents, in the first of 
which anticipations he was in the wrong. 

Professor Dewar here exhibited some yellow crystals of 
hydrate of chlorine in a closed tube. When he heated this 
tube in hot water the crystals liquefied, and chlorine gas was 
given off in bubbles. Then liquid chlorine formed near the 
surface of the water, hanging down from the surface like a 
large elongated drop, which in time sank to the bottom of the 
tube by its own weight. This was the “ greasy ” looking 
matter noticed by Faraday. On rape 3 the tube and vigor- 
ously shaking it, the yellow crystals of chlorine hydrate came 
back again. Faraday then applied a manometer to ascertain 
pressures in this class of experiments ; it was one in which 
mercury compressed air. These manometers often burst, 
and screens and masks were freely used to protect the 
workers. Inthis way many gases were liquefied at measured 
pressures. Faraday stated that he found out afterwards that 
he was not the first to liquefy chlorine; that a Mr, North- 
more had done it before, but Faraday did not know it at the 
time. 

Cagniard de la Tour worked much at this subject, includ- 
ing that class of experiments in which a liquid, say water, is 
heated to the boiling point, a cork then put in the mouth of 
the flask, which after its removal from the flame can then be 
made to boil again by pouring cold water over the upper part 
of the flask, thereby reducing vapour pressure. Tour thought, 
“Tf I make the vessel strong enough, will not the liquid 
always remain there when heated? Is there not a limit to 
the elasticity of the liquid?” He filled a tube half full of 
ether. The liquid under sufticient heat increased in volume 
until it filled the whole tube, and everything was gas in twice 
the liquid volume. Some of the tubes did not burst. He 
measured the pressure, and proved that the liquid condition 
disappeared at one particular temperature, ae ae of 
the pressure. At that temperature it cannot be liquefied 
with any degree of pressure. Tour showed that Davy was in 
error in supposing pressure to be all important. 

Thilorier, of Paris, made some apparatus on Faraday’s 
principle, but on a gigantic scale, in which he liquefied 
carbonic acid in bulk, and he proved that when that liquid 
was projected into air, a solid was produced by the cold of its 
own evaporation. This solid carbonic acid has the curicus 
characteristic of possessing a boiling point lower than that of 
the liquid acid. Unfortunately, Thilorier’s apparatus was 
made of cast iron—it burst, and killed two assistants. 

Professor Dewar then took a strong metal tube, about six 
inches long, closed at each end with plugs of quartz, and 
placing it end on to the condenser of the electric lamp, so that 
what took place inside the tube could be seen by suitable 
projection upon the screen, he slowly discharged into the 
tube carbonic acid under heavy pressure. It could be seen 
liquefied, half filling the horizontal tube, with patches of 
carbonic acid snow floating on the liquid, and some atmo- 
spheric disturbance above. 

Lastly, he exhibited the well-known, but not often seen, 
experiment of freezing mercury in a red-hot crucible, by 
dropping a compressed and externally crucible-shaped lump 
of carbonic acid snow, moistened with ether, into a red-hot 

latinum crucible, and putting a few drops of mercury into a 
bole in its centre. The mercury then froze to the end of a 
wire, with which it was withdrawn and exhibited. This 
experiment merely means, he said, ttat the boiling point of 





carbonic acid is constant at 80 deg. below the zero of the 
Centigrade scale. The range of temperature about which 
we know anything, he said, extends over 3000 deg. of the 
Centigrade scale; the temperature of the sun is a disputed 
point. He was doubtful as to a portion of the excessively 
low temperatures said to have been encountered by man in 
the Arctic regions; according to Dr. Janssen — 42 deg. 
Centigrade was the lowest temperature at the top of Mont 
Blanc last winter. 
ELECTRIC CURRENTS, 

Last Tuesday week Professor George Forbes, in his second 
lecture on “ Alternating and Interrupted Electric Currents,”’ 
delivered at the Royal Institution, said in continuation of the 
argument in his previous lecture, that although mechanical 
analogies are a great help to understanding the phenomena 
resulting from the action of alternating and interrupted cur- 
rents, he wished it nevertheless to be understood that too 
much should not be drawn from these mechanical analogies, 
or they would lead to wrong deductions. The example he 
had shown of an artificial cable of twisted string in the pre- 
vious lecture formed a very good mechanical analogy; there 
was but one defect in it, and that was that with it the resist- 
ance varies with the current, instead of with the square of 
the current. This defect is of but little importance, for the 
signals through the artificial line are indistinguishable from 
those through a real cable, to those in the habit of reading 
off messages in the work of submarine telegraphy. Clerk 
Maxwell, in his great work on electrical subjects, evidently 
dealt all through with mechanical analogies, although he 
does not say so; one proof isin his use of the words “ elec- 
trical displacement.” 

The lecturer then drew attention to the following table, 
referring to the mechanical analogies of which he made use :— 

Electrical measurements, Mechanical analogies. 

Pressure - . Twisting force. 
Current... Rotary velocity. 
Resistance .. -. Friction, 

Charge .. -. Twist. 

Capacity ee -- Twist with unit force. 
Seif-induction . -» Momentum. 
Dielectric strength .. es . Breaking strain. 

Examples of assumed units. 

§ One volt—1 oz at lin. radius. 

** { One ampére—one revolution per second. 
(One coulomb—one revolution. 
| One farad—one revolution per ounce. 
\ eo ad —a cylinder lin. radius, weigbing 
2 OZ. 

He said that he did not always keep to the particular 
units of the foregoing table, but used different units for each 
case, and those in the table were not employed when dealing 
with submarine cables. Professor Forbes next spoke of the 
work of Oersted, and how in the solitude of his chamber he 
had worked out the principles of nearly all the electric and 
magnetic phenomena with which we are now acquainted. 
Then he spoke of the labours of Faraday and his researches 
on self and mutual induction, the analogue or mechanical 
equivalent of which, he said, is momentum. In illustration 
of this, he took a rod of glass B, as in the 
accompanying cut, Fig. 1, with a fly-wheel C at 
its lower end, and a driving wheel A at its 
| upper end. When he turned this arrangement 

slowly, and tried to stop it suddenly, the fly- 
wheel tried to carry the motion farther, and 
this is analogous to self-induction. When he 
tried to produce an alternating rotation, the 
fly-wheel put in considerable resistance, just as 
when an alternating current is sent through a 
gramme ring such as he had on the table 

connected with an incandescent lamp. 
Faraday’s invention of the induction coil, or 
of the transformer, as it is now sometimes 
called, gave.a great help to electric light engi- 
neering, enabling a current of one pressure to 
be transformed into a current of another pres- 
sure. It has, however, been infinitely ~— 
ai useful in electric power engineering. Over the 
° work going on in aeaailia with the electrical 
Fic./ installation at Niagara Falle, nothing had 
struck him more than the great differences in 
the character of the electric supply demanded by manufac- 
turers far and near for their special purposes. There would 
have been great difficulty in meeting these demands with a 
continuous current, which Lord Kelvin stands now almost 
alone in advocating for the purpose, The morethe work pro- 
gressed at Niagara, the more satisfied were they that they 
had adopted the alternating current. He had been trying to 
reduce the capacity of the cables as much as possible, and to 
an unprecedented extent to reduce the frequency of alterna- 
tions. Both these steps have proved advantageous. He had 
had a difficulty in convincing people of the danger of 
suddenly breaking a circuit of these induced currents. They 
had been misled by their previous experience, and broke them 
suddenly to reduce the fire at the switch without being aware 
that they were endangering the whole system, Among the 
mechanical analogues the lecturer gave of this was the 
sudden stopping of the arrangement shown in Fig, 1, when 
the momentum of the fly-wheel broke the glass rod. In 
electrical systems like those of which he had been speaking, 
gradually increasing resistance should be put in, so that the 
current cannot be stopped suddenly. He did not wish it to 
be understood that by a system of mechanical analogues he 
wished to get rid of mathematics, but that he looked upon 
the former as & help to the latter. Professor Forbes gave an 
analogical illustration of the lag of the current, but as the 
mechanical arrangement had its boarded back to a portion 
of the auditory, whatit was doing could not be seen by them. 
Otherwise the experiments were all good, and the explana- 

tions exceedingly clear. 
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TRADE AND Business ANNOUNCEMENTS, — Messrs, Smith and 
Coventry, Limited, announce that — have opened new offices, at 
Saffolk Gace Laurence Pountney Hill, E.C., which will be con- 
ducted personally by Mr. W. Ford Smith—their cnairman and a 
managing director—assisted by Mr. J. H. Ormrod.—Koelner’s oil 
filters for filtering waste oil are now being supplied by Messrs, 0. 
Berend and Co. They were formerly made and supplied by 
another firm as the Diamond oil filter, but Messrs. Barend and Co, 
now have them under their control.—Messrs, J. B. Guthrie and 
Sons, of West India House, Loadenhall-street, E.C., have been 
appointed agents in London for Messrs, Owen, Brazil, and Co., 
General Engineers, Bristol.—Mr. H. Nicholson, inspecting engi- 
neer, of 37, Stockton-street, Moss Side, Manchester, has com- 
menced business on his own account as an inspecting engineer. 
Mr. Nicholson has been engaged in connection with some of the 
largest waterworks in this country, the most recent being the 
Vyrnwy supply for the city of Liverpool and the Thirlmere supply 
for the city of Manchester. The whole of the iron and steel 
work, including pipes, valves, bridges, &c., was inspected and 
tested under his supervision, and in the case of Thirlmere, the 
erection of the bridges, &c., on the line of works wasunder hischarge, 





INTERNATIONAL SHOE AND LEATHER 
EXHIBITION. 


Tuis Exhibition, which was both large and well attended 
was held at the Agricultural Hall, Islington, from the 29th 
ult. to the 4th inst. This is only the second of the Inter. 
national Leather Exhibitions, the first took place just a year 
ago, so that it is the youngest of the series of annual trade 
Exhibitions which now follow each other in such rapid suc. 
cession in that hall. In our notice of the former Exhibition, 
we mentioned that engineers had a two-fold interest in leather, 
viz., as & material requiring machinery in its manufacture, 
and as a material used in the construction and working of 
machines. The former of these branches was well represented, 
as there was more pega d in motion at the Agricultural 
Hall last week than there has been at any Exhibition this 
year. But with regard to leather for engineering pur- 
poses, the only thing that can be said is that there were 
many splendid collections of tanned hides. As numerous 
substances are being introduced to supersede the employment 
of leather in belting, pump valves and cups, and other 
objects which were once exclusively made of that material, 
it is a pity that the manufacturers who still prefer it, do not 
take advantage of the representative English leather Exhibi- 
tion of the year, to show that there are still some pump 
makers and users of belting who believe that there is “ nothing 
like leather.” ; 

The use of machinery in bootmaking has been brought 
prominently before the public by the recent strike. It is 
naturally disagreeable for a man who has spent many years 
in perfecting himself in a particular branch of manufacture 
to find a machine introduced which will enable an unskilled 
boy todo the same work, at a rate of speed to which the most 
skilful workman could never attain without machinery. But 
the question now is, are we to supply ourselves and compete 
with German and American manufacturers in neutral 
markets, or are we to let them beat us abroad, and supply 
the greater part of the boots required for home consump- 
tion? All depends on the more extensive use of machinery, 
The machines shown at this Exhibition were as numerous, 
as varied, and complicated as those used in watch-making ; 
but there is still room for improvement in several of the 
operations, and inventors may find scope for their talents in 
various directions, more especially in simplifying some of the 
existing machines. 

One of the largest and best-arranged displays was that of 
Messrs. W. R. Mudd and Co., of Leicester. It comprised 
nearly every machine used in boot-making, from a heavy 7{t. 
press for cutting up butts for soles, down to polishing and 
finishing machines. The machines were arranged to represent 
a workshop carrying on all operations; they were driven by a 
gas engine at one end, and the shafting was carried on A 
brackets, so that no overhead fittings are needed. A pipe 
from each machine was connected with a main flue above 
the shafting. By means of a Sturtevant exhaust fan at the 
end, this drew off all the dust into a receptacle. Another 
flue from the floor was also connected with the fan, so that 
dust, cuttings, &c., had only to be swept near to it, and the 
lid opened, when they were at once drawn into the bin. 

Messrs. Keats Brothers and Co., of Stafford, exhibited 
some machines which would be useful for other purposes 
besides bootmaking. One of these is the sand-papering 
machine. It is essential that when a wheel is covered with 
sand-paper, the whole of the periphery should exert an equal 
pressure, that the paper should be held tightly so as not to 
turn, and that it should be easily removed and replaced. The 
strips of ares are first made up into rings, slightly 
rounded, that they may not slip off the wheel, and scraped 
at the ends before being glued, that there may not be a ridge 
at the joint. The boss of the wheel which carries the paper 
is of iron, and in it is an excentriccone. The rim is of wood, 
divided into six segments, each one covered with felt. On 
turning the central boss, each of the six segments is forced 
out simultaneously, so that the pressure is the same on all of 
them. Another machine of general utility is a powerful little 
direct-acting press. When used forenvelope-making, it has cut 
through a pile of paper 3in. thick. It is called the “ Atlas.” In 
machines intended exclusively for bootmaking, they exhibited 
the ‘‘ World”’ heeler, intended for putting on the heels of 
any sized boots from the inside. The boot is placed on two 
jointed segments, hinged at the back, and each having five 
holes through which nails are forced up. The two segments 
are screwed apart till they take the shape of the boot, and 
then by pressing a lever the nails enter the heel and 
secure it to the boot. A gauge, by varying the pressure, 
keeps all the heels to the same height. With this machine 
one man and a boy can fix 85 dozen heels per day, and it 
can also be used for building up heels, or nailing them 
from the outside. Another machine is used for sewing 
through thick leather. It has two awls, one which is 
curved, and has a circular movement, pierces the leather from 
below, and the other, which has a hook on the side, then 
brings the thread down from above. This and all other 
sewing machines exhibited by Messrs. Keats are lock- 
stitch, and use waxed thread. One of them is specially 
intended for belt-stitching; a feeder worked from behind, 
by the same cam that drives the shuttle, is formed 
like a grooved finger, pushing the work forward between 
each stitch, and then holding it securely whilst the 
stitch is being made. A double-headed edge - setting 
machine has four tools, each with three burnishing irons set 
round a ages so that any one can be brought into use. 
Though the burnishers make 3000 oscillations per minute, 
the machine runs without noise. The bearings are lubri- 
cated through the central shaft, which is bored from end to 
end. Another novelty shown by the same firm is the 
“ Archimedian”’ heel burnisher. The polishing tool is in 
the form of an Archimedian screw, and revolves at 1800 
revolutions a minute, so that the pressure is rapidly moved 
over all parts of the work. With this machine a boy can 
polish three heels a minute, 

The Gare Machine Company, of Stockport, showed 
slugging, rivetting, heel burnishing, and finishing machines. 
It is perhaps advisable to explain that what bootmakers call 
a slug is a straight piece of metal, which may be round, 
square, triangular, or oblong in section, but without either 
head or point, They are used mostly for strengthening heels, 
and one of the machines exhibited will make and insert them 
of any size, from as fine as pins, up to ,’;in. square. A coil of 
wire of the section desired is attached to the machine, which 
will cut off the slugs to length desired, and drivethemin. The 
same machine may be used as a rivetter; in this case it not 
only cuts off the required length, but makes a head and 
point, one nail being made as the next one is driven. 
Another machine regulates the length of the rivets auto- 
matically, according to the thickness of the work. The 
thickness of the sole when a rivet is struck in, decides the 
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The machine can either be used 
with a horn, or with what is called a “ jack,’ which is a last 


length of the next one, 
carrier. The hobnailing machine works, with T section, 
mild steel wire, It first punches holes in the flange, and then 
cuts each nail off, shapes the point, and drives it. A guide 
regulates the distance from the edge of the sole, and the feed 
the distance of the nails apart. In the heel-burnisher, the 
boot is placed on @ jack, which is moved over and held in 
position by a clamp. Then a foot-lever brings down the 
“dummy,” or tool, and the jack is turned by a handle. It 
works very rapidly, and the makers say it will do 600 pairs 


day. 

’ Nailing and slugging machines, combined and separate, 
were also shown by Bateman’s Nailing Company, Halifax. 
When used for nailing, the machine cuts the point of the nail 
in a slanting direction from four sides, so that it has no 
tendency to split the material. A peculiarity of this machine 
is that it can be used for finished boots without marking the 
leather. For hobnailing, the Bateman Company employs a 
serrated wire, which the machine cuts into lengths, points 
and drives. 

One of the most ingenious machines in the Exhibition was 
shown by Messrs, Gimson and Co., of Leicester. It 
is a lasting machine, intended for heavy work. The inner 
sole and the boot-upper are placed on the last, and 
the whole is then inserted in the machine. Two pieces 
then clip it at the toe, two others at the heel, whilst ten steel 
fingers, five on either side, keep the sides in shape. The 
workman then tacks the upper to the inner sole with a small 
nailing machine. This is also a new invention; it contains 
a box on one side for holding the nails, which slide down a 
groove to their place. It is only necessary to give a number 
of rapid taps on the head of the instrument with a mallet, 
and & -is driven each time. For light work, Messrs. 
Gimson have a different description of lasting machine. In 
this, two sizes of nails can be used, and the feeding arrange- 
ments are in duplicate. The tacks'are placed in a hopper on 
either side, from which a small elevator lifts them and 
allows them to fall into a slide, in which they arrange 
themselves with the head one way. The workman can then 
use either size, according to the part of the boot he is nailing ; 
and by pressing a foot lever, he lets the tack fall into position, 
and lifts the boot to meet it. 

Messrs. Pearson and Bennion, of Leicester, had a very 
varied collection of machinery, including a compact and 
simple slugging machine, with a neat form of feed arrange- 
ment, constructed on a different principle from that of other 
makers. Another of their exhibits is a machine for punching, 
and at the same time rivetting, eyelet holes; it is called the 
“ Automatic.” 

The Intermittent Rotary Sewing Machine Company, of 
London Fields, showed a sole-stitching machine, in which 
the gearing works intermittently, stopping between every 
stitch, The exhibitors claim that by this means they do the 
same amount of work as a continuous rotary machine, whilst 
reducing the wear caused by friction one-half. A recent im- 
provement in this machine is that the whirl—which is a 
small tooth wheel at the end of the horn—is protected by the 
top of the flange being turned over, so that if any tack 
should fall out of the boot it cannot get between the teeth of 
the wheel and pinion and break them. 

Good sets of machines were shown by Messrs. S. Pegg and 
Son, of Leicester; Messrs. Robinson and Co., of Kettering; 
Messrs. Douglas Brothers, of Bristol; the Standard Engi- 
neering or see of Leicester; and several other firms. 
Each exhibitor who had machinery in motion had to suppl 
his own gas engine, and in these all the principal Englis 
makers were represented. The Singer Manufacturing Com- 

any and Messrs. Wheeler and Wilson both had very large 
dis lays of special sewing machines for all purposes connected 
with bootmaking. 

The Tobacco Trades Exhibition is to be held in the Agri- 
cultural Hall from June 29th to July 6th, and at the same 
time the Summer Pastimes Exhibition will occupy the 
galleries. Previously to this the usual Military Tournament 
will take place. 








THE JAMES FORREST LECTURE. 
THE DEVELOPMENT OF THE EXPERIMENTAL STUDY 
OF HEAT ENGINES.* 
By Proressor W, C, Unwin. 
(Continued from page 379.) 

Isherwood’s experiments on marine engines.—About the year 1860 
Mr. Isherwood, chief engineer of the United States Navy, began a 
series of systematic tests of engines and boilers on a very large 
scale, and with resources only available in a Government establish- 
ment, The trials were made with skill and determination, and the 
substantial accuracy of the results, startling as they were, has 
never been questioned. The service that Mr. Isherwood rendered 
to steam engineering deserves the fullest recognition, and if some 
of his opinions from his earlier papers are quoted, which he would 
not now defend, it is only to show what was the condition of 
opinion in the mind of a very advanced engineer thirty years ago. 
Mr, Isherwood seems early to have doubted the economy of expan- 
sive working, which he says had long been an undisputed article 
in the creed of the engineer. By what he terms “a simple 
arithmetical calculation suited to the meanest capacity,” he 
endeavours to show that the advantage of expansive working has 
been over-rated. In this calculation he makes a blunder—often 
pa since—in assuming that the whole work done in the 
cylinder, during admission as well as expansion, is due to heat 
obtained by condensation of steam, The error was unfortunate, 
because then and since it has diverted attention from the true 
cause of waste in the action of steam. Isherwood did find by his 
experiments a large cylinder condensation, but he was too acute 
to attribute the whole of it to work done. He pointed out clearly 
the action of water on the cylinder wall in abstracting heat during 
exhaust which would have to be supplied by condensation during 
admission. Farther, he pointed out that priming water in the 
steam produces a loss greater than could be accounted for by mere 
abstraction of the heat in the priming water from the boiler. In 
his earliest paper he argues against the utility of jackets and 
against superheated steam, but experiment soon after led him to 
modify his conclusions on both these points. 

All Isherwood’s trials of large marine engines showed that when 
expansion was extended beyond exceedingly small limits it caused, 
not an economy, but a waste. In his second volume he sums up 

results as proving that when cut-off is earlier than 0°6, or 
perhaps even 0°7, of the stroke, the consumption of steam 
reckoned on the work done is increased. Curiously enough, this 
led him to attack the compound engine. From the quantities in 
the table of experiments he says, ‘‘It will be seen how useless in 
point of economic gain is the peepoeeees arrangement of steam 
engine known as the double cylinder, Woolf, or Hornblower engine. 

. os. wn to these facts the declarations of interested 
patentees and engine builders must be classed in value with those 
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set forth by quacks in advertisements of their nostrums.” This is 
from a paper dated 1865, and it is curious because Isherwood 
generally saw clearly enough the a of sent sweeping 
conclusions from narrow experimental premises. Isherwood’s 
“eae were made on large, low-pressure, and slow engines, 
with large clearances, without jackets, and with very great 
=— condensation. In these conditions, widely different from 

ose of Cornish engines, any expansion, except to a very small 
extent, is uneconomical if regard is paid to indicated power, and 
still more, as Isherwood showed, if regard is paid to effective 
power. 


Trials of Michigan.—Isherwood, Michigan, 1861. 


‘ Steam per I.H.P. Steam per effective 

Cut off. 1.E.P. hour, Ib. H P. hour, Ib. 

0°92 BU un ce cw oe - 

0°70 + i 38 

0°44 - 3 a esos an 36 

0°30 oo 1% 35 39 

0°25 oe , 118 34 39 

0°17 74 SGae ae) ieee 44 

0°09 61 Rca. ae haa ren 61 


The proper lesson from Isherwood’s results was merely that certain 
conditions must be observed to secure economy in expansive work- 
ing. Unfortunately more generally the conclusion was drawn that 
the Cornish results were not to be trusted, and that expansion was 
not economical, and Isherwood’s own language lent authority to 
the least accurate view of his results. To obtain greater insight 
into the true action in the cylinder and to find a reconciliation of 
the Cornish and American tests, experiments of a much more 
refined character were wanted and insight due to wider scientific 
knowledge. 

The physical properties of steam—Regnault.—No useful progress 
could be made with a theory of the steam engine, no accurate 
reduction even could be made of the results of engine tests, with- 
out exact determination of the relations of pressure, temperature, 
volume, latent heat, and liquid heat of steam. It was fortunate, 
therefore, that about 1840 M, Regnault obtained the means from 
the French Government to make a series of researches on the 
physical properties of steam with splendid instrumental appliances. 
He wisely carried out his determinations over a very wide range 
of conditions, and spared no labour or trouble in attaining 
accuracy. Regnault’s results were of the greatest importance as a 
foundation for accurate study of the steam engine. 

The foundation of thermodynamics—Carnot and Joule.—-The next 
important step was the discovery of the equivalence of heat and 
work, Joule’s investigations began with an attempt to improve 
Sturgeon’s magnetic engine. He was so led to consider motive 
power problems from the engineer’s standpwint as a question 
of duty, or of something obtained for something expended. He 
ascertained the amount of electric current produced by the 
chemical combustion of a given amount of zinc, and comparing his 
results with those obtained in good steam engines, he concluded 
that, making the allowance for possible imperfections of 
his magneto engine, it was never likely to be a rival in economy 
to the steam engine. That was a negative but a useful result. It 
closed one direction of useless endeavour only too likely to attract 
the inventor, 

One of the effects of electric action which Joule noticed was the 
heating of his conductors, and it was to the measurement of this 
heating effect he next addressed himself. The heat developed in 
the conductor by the electric action due to elements combining in 
the galvanic cell was found to be identical with that which would 
be generated by the direct combustion of the same elements. 
Finally, he came to consider the relation between the mechanical 
work expended in driving a magneto-electric machine and the heat 
developed in the external circuit of the machine. He concluded 
that for 838 foot-pounds expended a pound-degree ‘of heat was 
generated. Later experiments corrected this value, but the dis- 
covery of the equivalence of heat and work was made. Here fora 
short time Joule was misled by his own discovery. Examining the 
case of the steam engine he found that of the heat generated in the 
boiler furnace less than one-tenth was actually converted into work. 
On that he too hastily assumed that this was a measure of the 
remediable imperfection of the steam engine. It was not till six 
years after that he understood the physical limitations to the con- 
version of heat into work. The motivity of heat or its capability 
of conversion into work depends on local conditions, To increase 
the proportion converted in the steam engine, except so far as 
decreasing subordinate losses is concerned, it would be n 
to remove it to another planet where more favourable conditions 
for heat conversion exist. 

As early as 1824, twenty years before Joule’s discovery, Sadi 
Carnot, in a remarkable pamphlet on ‘“‘ The Motive Power of 
Heat,” demonstrated the fundamental principle that the amount 
of work obtainable from any given quantity of heat cannot exceed 
a quantity proportional to the fall of temperature. Unfortunately, 
adopting, though with hesitation, the view held in his time, that 
heat is material and indestructible as heat, he coupled with his 
true —— the false corollary that all the heat entering an 
engine is discharged into the condenser. Joule, in 1845, found 
this principle of Carnot, and, looking to the corollary as essential, 
supposed the principle itself to be false. He failed to perceive that 
Carnot’s principle was the essential supplement to his own dis- 
covery, and that it showed why the apparent efficiency of the 
steam engine is so low. It took six years before Joule’s and 
Carnot’s principles were reconciled, and for three of them even 
Lord Kelvin refused to accept Joule’s discovery, because it appa- 
rently conflicted with the principle of Carnot. 

Permit me a very short digression. In popular writings nothing 
is commoner than to find the efficiency of electric machinery and 
of steam machinery contrasted to the great discredit of the latter. 
The dynamo, it is said, has an efficiency of 90 to 95 per cent., the 
steam engine an efficiency of only 10 per cent. What a barbarous 
machine, after all the labour of a century, the steam engine must 
be! The comparison is generally made by an electrical engineer, 
and the first reflection which occurs to one is, that of all people 
the electrical engineer should be the last to abuse the steam engine ; 
for whatever may be the case in some future century, at present 
the dynamo is absolutely dependent on the steam engine. Without 
the steam engine the dynamo would be a useless mass of metal and 
wire. But ing over the moral aspect of the question, the in- 
gratitude of the electrical engineer, the comparison is an unfair 
one, and shows a want of apprehension of that important law of 
motivity of heat which is one of the two fundamental laws of 
thermodynamics, Heat energy is undirected, or mob a It 
lies in the nature of the terrestrial conditions in which use to 
be made of it, that only a fraction is convertible into directed or 
mechanical energy. e task of the steam engine is to do its best 
with the fraction which is convertible, and in that point of view it 
is notan inefficient machine, The dynamo has a much easier task. 
Eoergy is eS grag to it in its directed or wholly convertible form, 
and naturally in transforming one kind of directed energy into 
another kind of directed energy, onlyasmall fraction need be wasted. 

The founders of the rational theory — Rankine, Clausius, 
Zeuner.—The impetus given to the study of thermodynamics by 
the discovery of Joule and the perception of the fundamental 
importance of Carnot’s theorem was enormous, Heat problems 
could now be brought out of the region of mereempirical solutions, 
and treated from the rational standpoint of an exact science, and 
the steam engine, as the most important example of heat trans- 
formation, attracted at once the-attention of scientific men of 
commanding intellectual ability. In a very few years Rankine 
and Clausius had built up a strictly rational mathematical theory 
of the steam engine, and a little later Zauner carried further the 
analysis of some of the more subordinate details. The theory, 
with one exception to be referred to presently, took account of all 
the actual conditions under which steam is used, and furnished 
exact rules for the relation of steam expended and work done for 
all arrangements of the actual steam engine practically adopted. 








Subject to only one restriction of importance, the rational theory 
would have given the means of determining, by nearly exact 
calculation, the relative economy of different types of engines, 
the precise advantage in any given case of any particular ratio of 
expansion, the loss due to clearance, and other questions of that 
kind. No physical theory of any machine was ever constructed 
more complete or on less exceptionable data. It was just at this 
time that the experiments of Isherwood were published, and a 
comparison of experimental results and theoretical calculations 
showed directly a very large discrepancy. The steam consumption 
in some trials was 30, 40, or 50 per cent. more than it should 
have been in the —- conditions of working according to the 
rational theory. ome action of quite governing importance 
had obviously been neglected in the theoretical_analysis. 

A rough illustration will perhaps make clear where the 
the defect of the rational theory lay. Suppose a good water- 
wheel, driven by a fall of water; the mechanical action of the 
water is of a simple kind, and a theory is easily constructed which 
would give the relation of the water expended and the useful work 
done, Now, suppose that unknown to the constructor of the 
theory there existed a large leakage, from the head race to a 
reservoir ou the supporting walls. Obviously the water expended 
would be greater than the calculated expenditure. The error of 
the calculation would not be due to any defect of the water-wheel, 
but to an extraneous and additional action which had not been 
taken into account. There was a neglect of a very similar kind in 
the rational theory of the steam engine ; a leakage of heat, treated 
as negligible in the theory—which is, in fact, far too large to be 
treated as negligible in the practical working of the engine. 
Rankine and Clausius and Zeuner were well aware that the opera- 
tion of the steam in the engine has to be carried out in a metallic 
cylinder capable of absorbing and giving up heat. But the con- 
ditions in whick this exchange of heat occurs are complicated, and 
very difficult to include in a mathematical analysis, They left the 
heat exchange with the cylinder wall out of the analysis, as a 
matter which coald be allowed for by some empirical coefficient. 
No doubt they altogether under-rated the enormous facility of 
heat exchange which arises out of the contact between a conduct- 
ing cylinder wall and a vapour in a condition of the greatest 
instability, and liable to condense or evaporate on the slightest 
change of thermal condition. 


THE EXPERIMENTAL THEORY, 


Hirn and the Alsatian school.—A year or two before Isherwood 
began his experiments, aun Alsatian engineer—M. Hirn—had 
discovered and measured cylinder condensation. Hirn’s father 
was artistic designer to a factory where printed calicoes were made, 
and Hirn was at first in charge of the chemical laboratory of the 
factory. His first independent ial adventure was in 1855, 
when he introduced mineral oil obtained in Alsace for lubricating 
purposes, One of his earliest scientific papers was an account of 
researches on the friction of lubricated surfaces, which was refused 
by more than one scientific society, and since its publication 
remained little noticed. In this paper results quite recently 
obtained are anticipated, and it is still one of the most valuable 
treatises on friction. The chief interest’ of Hirn’s life was in 
purely scientific research, especially investigations of some of the 
most abstruse physical problems. The study of the steam engine, 
begun with a view of verifying Joule’s discovery, was merely an 
interlude in a series of investigations, mostly dealing with more 
abstract departments of science. But Hirn formed a school of 
engineers devoted to the carrying out of experiments on the steam 
engine. He formulated the methods of engine testing adopted 
almost without change ever since. He brought to the analysis 
of the results an extremely acute intellect. He was the first to 
realise that the complexity of the actions in a steam engine;was so 
great that a purely rational theory was impossible, and that the 
engine could only be studied usefully by—to use a phrase of 
Professor Cotterill—checking theoretical conclusions step by step 
by reference to experiment. Joule’s discovery attracted Hirn’s 
attention, and he set to work in 1854 to verify by an exact engine 
test whether the difference between the heat received by an 
engine and discarded in the condenser was the equivalent of the 
work done. His two most important memoirs relating to the 
steam engine are a memoir on the utility of steam jackets in 1855-6, 
and another on the use of superheated steam in 1857. In these 
researches he devised a method of accurate engine tests, involving 
the measurement of all the quantities of heat received by or 
rejected from the engine, which, with hardly any change at all, is 
the method of accurate engine testing adopted ever since. Under 
his influence and direction engine tests were carried out in Alsace 
for many years, and the results exactly analysed. It may be 
recalled that the admirable series of engine tests—the first tests in 
which the heat quantities were accurately measured in this country 
—which were made by Mr. Mair Rumley and described in three 
papers on independent engine tests in the ‘‘ Proceedings” of this 
society in 1882, 1885, and 1886, were trials carried out strictly in 
accordance with Hirn’s methods. 

As with Lord Kelvin, so with Hirn. It was the recognition of an 
apparent conflict of Joule’s discovery with Carnot’s law which first 
attracted his attention. It was the attempt to determine whether 
part of the heat supplied to an engine disappeared as work which 
determined the form of his trials. His experiments of 1854 showed 
that ‘heat in a steam motor is not only dispersed, but actually 
disappears, and the power obtained is exactly proportional to the 
heat which disappears as heat to reappear as motive power.” 
Some rather later and more careful experiments enabled him to 
verify Joule’s equivalent by the actual results of a large engine 
test to an accuracy of about 1 per cent. Hirn’s heat measure- 
ments in the engine trials of 1854-6 showed the important and 
even unaccountably large influence of the steam jacket on the 
steam consumption. Its effects could not in any way be explained 
as merely the arrest of external radiation, for the decrease of heat 
losses in the engine proved to be larger than the heat yielded to 
the cylinder by the jacket. It was in studying the action of the 
jacket that Hirn came to perceive, and before anyone else, to 
directly measure the initial condensation of steam in the cylinder. 

The following are some results obtained a few years later by 
Hirn and Hallauer on a Corliss engine. Working without a jacket, 
the initial condensation was 62°3 per cent. The proportion of 
water in the steam as released is as 41°4 per cent,, so that 20°9 per 
cent, at least was re-evaporated during expansion. Working with 
a jacket, the initial condensation was 46°5 per cent., or 16 per 
cent. less than in the unjacketed trial. Farther, the proportion 
of water present at release was only 15°3 per cent., so that 31°2 

r cent, had been evaporated during expansion. Hence the gain 
ol the jacket in those cases where it produces a considerable 
effect arises in two ways. The prejudicial initial condensation is con- 
siderably diminished, and more heat is given back from the cylinder 
wall during expansion when it is putialte used in doing work, and 
less during exhaust when it does no useful work, 

(To be continued. ) 

















= THE INstiTUTION OF CivIL ENGINEERS—NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The eighth and last general meeting 
of the present session was held in the Durham College of Science, 
Newcastle-on-Tyne, on Wednesday, Ist inst., the president, Mr. 
Charles A. Harrison, M. Inst. C.E., in the chair, when Mr. W. R. 
L. Forrest, Stud. Inst. C.E., read a paper on “ Railway Stations.’ 
At the close of this meeting the annual business meeting cf the 
Association was held, when the report of the Council was received 
and the following officers elected for the session 1895-6 :—President : 
Hon. C, A. Parsons, M. Inst. C.E. Vice-Presidents: Messrs. J, B. 
Simpson, M. Inst. C.E; J. D, Wardale, M. Inst. C.E.; J. R: 
Baterden, A.M. Inst. C.E.; W. Cudworth, M. Inst. C.E.; T. D. 
Ridley, Assoc. Inst. C.E. Council: Messrs. W. R. L. Forrest, 
Stud. Inst. C.E.; G. H. Heelas, Stud. Inst. O.E.; A. Jackson, 
Stud, Inst. C.E.; C, C,-Markham, Stud. Inst. C.E.; C. Stamp, 
Stud. Inst, C.E, Hon. secretary: P. M. Pritchard, Stud, Inst. C.E, 
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COMBINED CRANE AND LOCOMOTIVE. 


THE above engravings illustrate a combination of crane 
and locomotive which we have lately seen in operation at the 
Forth Bank Works of Messrs. R. and W. Hawthorn, Leslie, 
and Co., Newcastle-on-Tyne, by which firm it is made. Its 
peculiarity is the direct action of steam on the jib, or rather 
on & piston linked to the jib—which is a lever of the first order 
—in such a way as to raise or lower it according to the 
steam-pressure exerted. The cylinder for this purpose is 
situated above the boiler, a remark which the illustrations 
would render superfluous, were it not for the fact that it is 
not the actual cylinder which is seen—what is in reality 
a dome—as this is inside, and the cylinder is therefore very 
much smailer than one would at first sight suppose, owing to 
its being surrounded by a capacious steam jacket, necessary 
in order to keep the steam from condensing. The jib 
fulcrum is carried on a circular turning table with teeth on 
its periphery, with which a worm, driven by a small three- 
cylinder engine, gears. The jib can take loads at three 
different points along its length, namely, 2 tons at a distance 
of 20ft. from centre of railway, 3 tons at 16ft., 4 tons at 12ft. 
These engines, in addition to being most useful -as cranes, 
are of course serviceable in carrying material from place to 
place, loading and unloading wagons, hauling and shunting, 
&ec., and are especially recommended for use in shipbuilding 
yards, iron and steel works, docks, quays, and railway goods 
depéts, and in many places where large quantities of goods 
have to be handled in railway trucks. 








PALMER AND BLACKMORE’S TWIST-DRILL 
GRINDER. 


THE accompanying engraving illustrates a machine tool 
made by Mr. Thomas Chatwin, Victoria Works, Birmingham. 
The following advantages over other twist-drill grinders are 
claimed for this machine :—Both lips of the drill are ground 
at one setting, and by one continuous movement. The 
machine requires no adjusting for different size drills, but 
gives the desired amount of backing-off to each. The drill is 
ground to a diamond cutting point so that it will start and | 
revolve vat 3 on @ very small or without any centre-pop in the 
work to be drilled. The machine can be instantly set to grind 
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it is difficult to start without having a larger centre-pop in 
the work than the thickness of the drill, because the nose is 
und fiat. The drill ground by this apparatus will, it is 
ted, start in a very small hole or centre-pop, and will work 


TWIST-DRILL GRINDER 


the drill to any required angle. It can be set in a moment easy and true, as it continues its centre right through the 
to give any amount of clearance or backing-off to the | hole being drilled. 


drill. The drill is ground with a perfectly even length | 
to each lip, and also with equai amount of clearance. | 
The machine is made—unless ordered to the contrary—for | 
grinding drills of right-hand twist, but can be made equally | 
well for left-hand, or an extra chuck can be supplied with the 
machine if desired, enabling both right and left-hand drills 
to be ground. The emery wheel is made to move automati- 
cally across the edge of the drill all the time it is being | 
ground, thus 
and keeping 








LEVEL CONCRETE BRIDGE OVER THE 

MARY RIVER, AT MARYBOROUGH, 
QUEENSLAND. 

Tue timber bridge spanning the Mary River, erected in 1874, 

having been partially destroyed by floods in February, 1893, 

it was decided to construct a low-level bridge of a permanent 


LOW 


ding the edge of the drill perfectly straight | character alongside, and to remove the remains of the old 
e emery wheel always true, so that the latter | high-level timber bridge. 


After some delay considering 


never requires dressing. By using a narrow emery wheel the | various schemes, plans for a concrete structure were finally 


temper of the drill is not drawn. 


approved, tenders called, and a contract signed on 25th Sep- 


For strength the centre of a twist drill is made thicker | tember, 1894. The amount of the contract was £16,537 Os. 6d. 
towards the shank. As the drill becomes shorter through use | (see list of tenders below). The contract time fifteen months. 


the centre grows thicker, and when ground by the old method | 


The bridge, which is from the designs of Mr. Alfred B. | circle of business and private friends, 


| Brady, Assoc. M. Inst. ©.E., engineer for bridges to the 


‘ 


Queensland Government, is of 8 somewhat novel design, as 
will be seen by the engravings we publish on pages 395 and 
399. The total length of the bridge will be 613ft., length 
between faces of abutments 595ft., and clear width of 
roadway 21 feet ; no footpaths will be provided. 

There will be eleven spans of concrete arches, each of 50ft. 
clear span, carried upon concrete piers and abutments, the 
total quantity of concrete amounting to 4179 cubic yards, 
The level of the roadway will be 12:39ft. above h.w.o.s.t., 
the greatest depth of water on the site being 28ft. and the 
level of flood 33ft. above high water. Hach of the’ piers will 
be constructed in two sections below low-water level, arched 
over between low and high water ; each section will measure 
10ft. 4in. by 5ft. 6in., and will be sunk down to a solid founda- 
tion. Wrought iron caissons will be used for the purpose, 
and will be completely filled with concrete. The piers will 
have semicircular ends above low water, and will batter at 
the rate of 1 in 24 at the ends and 1 in 48 at the sides ; the 
thickness of piers at the top will be 4ft. Gin. The abutments 
will be carried on piles driven to a solid foundation. 

Concrete in the piers and abutments will be composed of 
one part Portland cement, two parts river sand, and five parts 
broken hard stone 2in. gauge. Concrete in the superstructure 
will be one part Portland cement, one and a-half parts river 
sand, and four parts broken hardstone. The rise of each arch 
is 4ft., or 2, of spans; thickness of crown, 15in.; thickness at 
haunches, 5ft. 3in.; the total width of the arch over the 

arapets is 22ft. 8in., in which are placed eleven skeleton 

rames formed of steel railway rails (Vignoles pattern), 
weighing 41}1b. per lineal yard, as shown in the detail 
engravings on page 399. The frames are 2ft. apart, 
and consist of two members only, i.c., a horizontal top 
member continuous for the entire length of the bridge, and a 
curved or segmental lower member in each span. The frame 
is bolted to cast iron chairs on each pier and abutment, and 
in the latter the chairs or bed-plates are well anchored down 
by bolts and plates. The total weight of framing will be 
je te 91 tons. There are two cross ties in each span and one 
over each pier, each cross tie being 2hin. by 24in. by gin. 
angle iron, riveted to the flange of the upper member of 
framing, chiefly to stiffen same whilat concrete is being filled 
in. The concrete is to be laid in centreing, and the steel 
skeleton framing completely embedded. The whole of the 
exposed concrete work will be floated and coated with cement 
wash. The only cut stone work will be in the copings to 
the blockings of the parapets at each end of bridge and in 
the beds to the lamp pillars. 

The roadway on the bridge will consist of iron bark or 
tallowwood block paving, 5in. deep, sawn from Qin. by 3in. 
planks. The blocks will be twice tarred, laid with close 
joints, all interstices being completely filled with boiling 
asphalte, and they will be bedded on tarred blue-metal 
screenings. The parapets or handrailing will consist of 
removable posts or stanchions of wrought iron and chains, 
with intermediate wires. Fordetails of these see page 399. The 
lamps on the bridge will also be made easily removable, so as 
to leave the surface of bridge clear in the flood season. 

The following is a list of tenders for building this bridge ; 
those tendering were all Queensland firms :— 

Overend and Robinson .. 

Ahern and Patterson 

Fritz Kinne se ee 

Chamberlain and Wylie .. 

McArdle and Thompson .. 

Kirk and Co. ee ee oe 

Thos. Rees (accepted) .. as =P i 0 
Engineer's estimate oe se oe 16,629 2 








A WonDERFUL SteaMsHirp.—The White Star steamer Oceanic 
arrived ia Plymouth on Wednesday morning, May Ist, from Hong 
Kong and Singapore. The Oceanic was the pioneer steamer of 
the White Star fleet. She was launcbed on August 27th, 1870, 
and has therefore been afioat a quarter of acentury. It is given 
to few ocean steamers to do such marvellous work as the Oceanic 
bas done. Coming as an entirely new departure—the veritable 
type of the modern passenger liner, with saloon and state-rooms 
amidships, and other innovations—she ran thirty-three voyages 
with great success, and achieved a high reputation for speed and 
comfort in the Liverpool and New York trade. She was then sent 
out in April, 1875—just twenty years ago—to the Pacific, to run 
between San Francisco and Hong Kong, under charter to the 
Occidental and Oriental Steamship Company, of San} Fran- 
cisco, At the end of 1879 she came home to be re-boilered, 
returning to her station in March, 1880; since when she has not 
once been taken off, but has continued uninterruptedly performing 
her work with regularity and efficiency, and has been the most 
popular steamer on the Pacific, The Coptic, which until recently 
was employed in the trade between London and New Zealand, has 
gone to the Pacific to replace the Oceanic, The other White Star 
steamers running in the Transpacific trade are the Gaelic and 
Belgic. The Oceanic was designed and built by Messrs. Harland 
and Wolff, of Belfast, from whose yard have proceeded the whole 
of the steamers of the White Star fleet. 

Davip CARMICHAEL.—The death took place on the 5th ult, at 
his private residence, Dudhope-terrace, Dundee, of Mr, David 
Carmichael, of the firm of Messrs. James Carmichael and Co., 
engineers, millwrights, &c., Ward Foundry, Dundee, Although 
in his 78th year, Mr. Carmichael enjoyed comparatively robust 
health until a few years ago, when the death of several members 
of his family was the immediate cause of a severe shock to his 
system, from which he never quite recovered. Last month he 
caught a chill which confined him to his residence, and from its 
effects death resulted on the date stated. Mr, Carmichael, 
who was a native of Dundee, where he was born in 1818, was 
the third son of Mr. Charles Carmichael, who along with his 
brother James was the original founder of the firm, which 
was destined to achieve more than a local name and repu- 
tation, The invention of the fan-blast for foundry fires is 
claimed for the elder members of this engineering firm, After 
receiving a sound education, young David Carmichael served 
his nen as an engineer at his father’s works, Some 
time thereafter he proceeded to Bristol, where he was e ed as 
a draughtsman at the time the Great Britain was being d ed. 
Subsequently he entered the service of the Government at Wool- 
wich mon pa The proficiency which he there displayed would 
have raised him ultimately toa ~_ position in the service, but he 
was called upon to return to Dandee in his 32nd year to join his 
cousin, Mr. George Carmichael, in conducting the business at 
Ward Foundry, rough the instrumentality of the deceaved 
several important chan were effected, and a great advance 
made in the class of work turned out for mills and factories at 
home and abroad. The firm’s reputation steadily developed, and 
about two years ago was converted into a limited liability com- 
pany. Since that time Mr. Carmichael had taken a less active 

art in the affairs of the business, but his cousin, Mr. George 

armichael, continued to take a prominent share in the conduct 
of affairs, The deceased, who took little part in public life, was of 
a somewhat reserved disposition, but was much esteemed by those 
who knew him best, He was first of all and above allan engineer, 
and every science which added to its success absorbed his interest. 
His loss is mourned by a widow and one son, and by a very large 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE NEW PATENT BILL. 


Sir,—What is proposed in Section 1] is half-hearted and totally 
inadequate for curing an absurd yet serious defect of the exist- 
ing law, of which the framer of the Bill seems to have had only the 
merest glimmering. The thing to be amended is not the invali- 
dating of a patent because of prior publication taking place in- 
advertently or without the inventor’s knowledge and consent ; and 
if it were, the complication of a patent trial with the evidence 
and argaments bearing on “ inadvertenze,” ‘‘ knowledge,” or 
“ consent,” would be simply intolerable. ne 

The absurdity of the existing law that wants curing is the 
iovalidating of a patent because of prior public use or other pub- 
lication of an invention not inadvertently but by the inventor, or 
with his knowledge or consent. I have already this year had to 
advise several new clients that they could not obtain valid patents 
because they had used the inventions a few weeks before they had 
thought of taking steps to obtain patents. In this way many 
valuable inventions are practically lost, b the inventors being 
unable to obtain patents have been without inducement to push 
the inventions commercially, 

In the United States an inventor does not lose his right to a 
valid patent until two years pass from the date of his firat public 
use or publication of his invention. In our own colonies, Canada 
and India, a year’s prior public use or publication by the inventor 
does not invalidate a patent ; butin this home kingdom, the utterly 
unjustifiable notion that an inventor loses the merit of an invention 
because he tests its valus practically, still remains in force, The 
two years’ “grace” has been in force in the United States at least 
for forty years without the slightest objection appearing to its 
operation, to my knowledge, although I have been on the watch 
for anything of the kind, having preached about the thing 
thirty years ago, until I have been sick of trying to get things 
improved, I have long been of opinion that the peculiarity of our 
patent law in this respect has been more productive cf patents for 
utterly useless things than anything else. ‘ : 

Of course, in the United States, an inventor rarely waits during 
two years, but applies for his patent as soon as his experience 
with his invention satisfies him that it will be worth while to apply 
fora patent. I think one year is sufficient, and that the law of 
the United Kingdom should in this respect be made like the laws 
of Canada and India. ; 

As to Sections 2 and 7, if what I suggest in the next preceding 
paragraph were adopted, the provisional protection stage might 
well be done away with altogether. From an inventor's point of 
view, I have no objection to the nine months’ protection reverting 
to the six months, but as a patent agent I should prefer twelve 
months, because then complete specifications would be due at the 
same period of the year as that of the ee for patents. 
In my experience, December, January, February and March, are 
the busiest months for new oe and with six months’ 
interval, June, July, August, September, would be the months 
for complete specifications, thus denying the slaving patent 
agents their holidays during the best holiday months, those 
months being equally inconvenient for inventors, who, like others, 
will be wanting holidays. 

As to Section 3, if disconformity is not to be objected to a sealed 
patent it is perfectly obvious that official examiners of patents 
must be more careful than at present in comparing complete with 
provisional protection. Were it not for possible complication, and 
the possibility of its giving rise to new points for evidence and 

ents in patent trials, I would suggest that as regards any- 
thing—competently—put in a complete specification differing from 
what is in the provisional, the date to be considered in questions 
of anticipation and confliction with other patentees should be that 
of the lodging of the complete specification. 

As regards Section 4, I am decidedly of opinion that the oppo- 
sition stage should be done away with. I have never known the 
slightest benefit to arise from it. 

As regards Section 5, Ishould say thirty—not fifty—years. 

As regards Section 6, I am decidedly of opinion that the pro- 
visional specifications of applications not further proceeded with 
should never be published. I entirely fail to see any possible 
advantage from publishing them when three years old. 

As to Section 7, see paragraph 5 hereof. 

With regard to Sections 8 and 9, I do not think what is proposed 
is the simplest or best way of dealing with the matter. When a 
patentee raises an action against an infringer, he should, when he 
has two or more claims, simply state in his statement of claim 
and particulars of breaches or equivalent documents, which of his 
claims he is going to rely upon at the trial, and no other claim 
sbould be challenged, questioned, or discussed. In Boyd ~«. 
Horrocks there were seventeen claims ; only two were infringed ; 
but defendants challenged fifteen out of the seventeen. A very 
large part of the expense of that litigation was caused in connec- 
tion with the claims which were not infringed. Supposea patentee 
to have a number of separate patents for different improvements 
in the same machinery, he would not have to submit all the series 
of patents to be challenged and investigated ; he could select the 
one he considered most likely to be successful. Where there are 
two or more claims in a patent, each claim is in a sense a separate 
patent, and the patentee ought to be able to confine the litigation 
to any one or more claims. 

There is one matter as to which the new Bill is silent, but which 
I should like to see put right—that is, the grossly unequal and 
unjust way in which the taxes for —t patents in force fall 
on different patentees, Such taxes ought to be a percentage on 
realised profits. The patentee or company making £10,000 out of 
a patent ought to pay more than a patentee who scarcely makes 
enough to pay the tax, and pays it only in the hope of doing 
better next year. It is, however, useless to consider this idea 
farther at present, although it could be worked out in a simple 
way, and so as greatly to simplify matters connected with patents, 
There would be formidable resistance to it, if on no other ground, 
because it would very greatly diminish employment for Patent- 
office officials, patent agents, and lawyers. 

Glasgow, May 7th. A Forty Years’ Patent AGENT. 








Sir,—I beg to call attention to Clauses 2 and 3 of the Patent 
Law Amendment Bill (1895) which is expected to be read a second 
time on the 13th inst. 

Clause 2 provides that after provisional protection has been 
obtained upon what purports to be the description of an invention, 
the original inventor, or another person joined with him, may 
further develop it by a series of descriptions, each having the same 
effect in protecting such additional invention as if it were a pro- 
visional specification of like date. 

It will be seen from this that where a firm or company is joined 
with the inventor, every member of such firm or company could 
add his improvements under the one application, and many oppor- 
tunities of fraud are given thereby. The clause would promote 
the patenting of immature ideas, for an applicant would rely upon 
supplemental provisionals for means to carry out his alleged inven- 
tion. It would also discourage the filing of a complete specification 
in the first instance, for fear of the invention being incorporated in 
an A cee of prior date, by means of supplementary provi- 
sio 

Clause 3 offers a premium to fraudulent practice under Clause 2, 
for hitherto the risk of disconformity between the complete and 
provisional specifications has acted as a check to the introduction 
of new matter which would invalidate a patent. But by this 
clause disconformity is abolished altogether, and no longer affects 
validity, so that an application with one or more provisionals would 


in this respect be equal to a complete application in the first 
instance, 

There are other points, both good and bad, in the Bill which 
require closer attention than can be given in a letter, and I am 
drawing attention to them in a paper, read May 8th, 1895, before 
the Society of Patent Agents. I shall be glad to forward a copy 
toapy of your readers who may be interested in the subject. 

J, SINCLAIR FAIRFAX, 

433, Strand, London, W.C., May 8th, 





THE UTILISATION OF THE SEVERN, 


Srr,—I have read with much interest the excellent article upon 
the above subject, which appeared in your issue of May 3rd, and 
I am so entirely in agreement with the greater part of what you 
say that I am very reluctant to offer even the mildest criticisms 
upon it. 

Pr think it right, however, to state that the recent outlay—£30,000, 
and not £32,000 as stated—has covered the cost of deepening the 
river to a minimum depth of 7ft. between Worcester and Stourport, 
as well as of doing so to a minimum depth of 10ft. between 
Worcester and Gloucester, and that these and all other works 
authorised under the Act of 1890 were completed nine months ago. 
No widening of the river has been necessary, its width being for 
the most 7 as great as or greater than that of the Manchester 
Ship Canal. 

It will readily be understood that the expenditure of this 
£30,000 has not of itself transformed the Severn from its original 
condition, which gave only a few inches of water over some of the 
shoals in a dry summer, into the splendid inland navigation which 
exists to-day ; and it may interest some of your readers to learn 
that prior to 1890 about £270,000 had been expended in canalising 
and otherwise improving the river, and it has been that expendi- 
ture alone which has made it possible to carry out effectually the 
recent improvements for so small a sum as £30,000. 

Your article refers to ‘‘the silence of the Severn between the 
two Cathedral cities as rarely disturbed by the noise of a steamer,” 
and a little further on speaks of the river as ‘‘a neglected water- 
way.” This latter expression is true in the sense that the advan- 
tages the river offers are not made use of to the extent they 
should be, but only in that sense, since about a thousand tons are 
carried upon it on every working day, the tolls received for which 
usually exceed per annum. 

The bulk of this traffic is hauled by steam tugs mostly in long 
trains or fleets, I myself having seen a tug hauling twenty-one 
boats and barges. From this you will gather that if the ‘‘ silence 
of the river is disturbed only two or three times a day by the noise 
of a steamer,” it means thing pretty iderable in t 
hauled. 

The carrying capacity of the river is, however, practically un- 
limited, and an enormous volume of traffic at present exists 
between the Midlands and the Severn ports, which would pass over 
the navigation if suitable craft were provided for dealing with it 
with regularity and dispatch. 

I notice that you refer to me as the “resident engineer ” of the 
navigation, This term usually signifies that the gentleman to 
whom it is applied devotes his whole time to the work, and does 
not otherwise practise his profession. This is notin any way my 
position, nor was it intended to be so under the terms of my 
appointment. I practise my profession at Wolverhampton and 
Westminster. E. D. MaRTEN, 

Eagineer to the Severn Commissioners, 

Wolverhampton, May 7th. 








BOILERS IN THE NAVY. 


Sir,—It is over one year, I think, since I saw several letters in 
your valuable paper regarding various methods of fixing boiler 
tubes, Many gave their experience, and some ideas were 
illustrated, but none that were put forth met with my approval, as 
being able to stand what I would consider the most severe test, 
and which came under my own observation and remedy with the 
steamers, launches, barges, and crane boilers, at the erection of 
the Forth Bridge, where steam had to be got up every morning, 
and fires, as a general rule, drawn every night. 

The daily contraction and expansion cause the tubes to leak 
almost continuously. You can =a them several times, it is 
true, but you can imagine how much time there was to do this of a 
night. By the time you got blown off, and the boiler cooled down, 
and with the vertical boilers on the cranes, which were similar or 
of the Cochran type, erected on the bridge and exposed to the 
full blast of the weather, it was en impossible to keep 
them tight, apart from the great expense in men working 
overtime, Of course, where steam is constantly kept, such 
as on long voyages, there is little variation in the contrac- 
tion and expansion ; and thus the usual plain, expanded tube 
holds its own not so badly. However, an ideastruck me that were I 
to tap the tube plates, bringing up about half thread, and expand 
the tubes into it properly, that it would be a remedy. I had this 
done with a Cochrane vertical boiler on to a 7-ton crane, which 
was giving great trouble, and for over six months not a single tube 
leaked, and any of them leaking at the present day only require a 
little expanding, when they are tight. I have also shipped several 
marine boilers having the tubes expanded into tube plates, 
with tapped holes—gas thread—and as far as gone, after four 
months working, they are all behaving well. 

My difficulty has been in getting over the screwing of the ends 
of the stay tubes, a3 the breaking of the skin leads to corrosion. 
My idea, as per sketch, will, I presame, explain itself, and is com- 

posed of a nipple or 


TUBE PLATE collar screwed out- 
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threads through the 
nuts, These nipples 
are all put in and then 
nuts put on and 
jointed, and you have 
lots of room to handle 
the spanner, as no 
ipes are in the way. 

hen you simply put 
in your pipes and expand them properly, the whole length of 
the nipple ; thus you have a hold of the tube with a nut equal to 
the depth of the two ordinary nuts, plus the tube plate ; and 
should it be desired to tap the tube plates for the —— of 
the stay tubes, it may also be done to assist the nuts. By this 
idea it will be seen no screws are ex d to corrosion ; greater 
efficiency is obtained with tight tubes. Screwing of tube plates 
also applies to condensers, water heaters, &c, 


Glasgow, May 6th. 











THos, HILL, 





Sir,—I have read with much interest the jatter in your issue of 
the 3rd inst. signed ‘‘ Saperintendent Engineer,” and I fully agree 
with him that water-tube boilers are destined to become the 
boilers of the future. I further agree that tubes of about Sin, 
diameter are safer than those of smaller diameter for the class 
of boilers he refers to, for it is essential for safety and for the life 
of the boiler that the diameter of the tubes should always be in 
proportion to the circulation. But I cannot agree with him that 
such tubes, out of whatever material made, might not burst. Ifa 
4in. or 5in. tube with 200 1b. pressure did burst, the result to those 
in the stokehold would be most disastrous, whereas a small tube, 
say lin. in diameter, bursting, would not necessarily be so, 





y 
Your correspondent says the water-tnbe boiler for warships will 











not be of the small tube express class. I would submit that the 
necessary diameter of a tube exposed to hot gases depends upon 
its length and the circulation; the smaller the diameter the 
greater number of tubes can be put in the same given space, and 
thus a greater amount of heating surface is obtained, and conse- 
quently more steam made. Therefore, with a proper construction 

I maintain that short tubes with small diameter will eventually be 
found to Bw eclipse tubes of large diameter, and it is only by 
using small tubes that safety, quick raising of steam, economy of 
fuel, smallness of space occupied, long life, lightness, facility for 
handling, and a large heating surface, all highly essential points 

can be accomplished. E, Perersen, Engineer, ’ 

2, Fountain-court, Guildhall-yard, E.C, 
May 7th. 


THE STEAM ENGINES AND BOILERS BILL. 


Sir,—The list of names of those on the Committee has now been 
published, and out of the seventeen members it does not appear 
that more than two are practical engineers. Is not the + aw 
question essentially a practical one, and does it require any atten- 
tion whatever ’ 

The trades interested—and what trade is not’—appear to be 
taking the danger quite calmly, as if all that was necessary would 
be done in Committee. They forget, however, that although the 
Committee will perhaps alter some of the clauses, they will not 
touch the principle of the Bill; that if an agitation is not got up 
amongst them against the Bill now, it will be too late. 

OF course, if manufacturers like to allow this Bill to pass in its 
present form, after having been fairly warned, well and good ; but 
if after such warning they hand over their liberties to the trades 
unions under this Bill, it will be childish for them to whine about 
foreign competition after giving the foreigners an advantage which 
we are not obliged to give them. 

Is the present the time to hamper our trade in even the 
slightest degree? Every day we read of new works established 
abroad, and every - competition grows keener, Oaly this 
morning I read in my daily paper that works have been erected, 
or are shortly going to be, to supply the armour plates required 
by the new Black Sea fleet, so that the plates required need not be 
purchased from England. 

Whilst our workmen are quarrelling and trying their best to 
stop improvements and the use of machinery, other nations are 
advancing by leaps and bounds, owing to the use of mechanical 
and other improvements added to low wages. The working man 
does not stop to consider the effect of machinery on his wagey. 
Suppose that his wages by piece and hand work are £1 per week, 
if now the ‘‘rate” is halved and the quantity turned out is ten 
times as great, his wages will be raised to £5, and with practically 
no increase of labour on his part, 

As farasI can see, the effect of machinery is to cause a flush 
of work at some times and a deficiency at others, the net average 
quantity being increased. The mistake that is made is to live up 
to the full income in good times, and to kill the ‘‘ goose of the 
golden eggs” in bad times, i.¢., to squeeze the employers. 

How will any examination of the attendants prevent the use of 
dang hinery, and why should a fireman have any know- 
ledge of the construction of the boiler’? If compelled to gain this 
knowledge he will demand higher wages. Where is the money for 
this to come from? If out of an increase to the price of the article 
manufactured we are hampered in our foreign competition, or, if 
out of the original price, ont of the employer's profits, both cir- 
cumstances operate to reduce - ¥ of employés. 

Finally, I would urge upon all interested to oppose this Bill 
tooth and nail ; it is only the thin end of the wedge, which will be 
followed by further trades-union legislation later on. It is there- 
fore desirable to oppose such legislation until sanity returns to our 
legislators. ENGINEER. 

Littlehampton, May 6th, 





MELLOID. 


Sir,—We notice your remarks in your last week's issue on our 
new malleable bronz3 alloy, and regret that a number of errors 
and misstatements have been incorporated in same. We take the 
liberty of herewith correcting some of them. 

We know of no bronza alloys which will weld. 

It is incorrect to say that our phosphor bronze and Bull’s metal 
become unreliable at temperatures of 400 deg. Fah. The very 
table from which your reviewer quotes will show tbat our rolled 
Bull’s metal and rolled phosphor bronze are perfectly reliable up 
"Fearon! partially true as regards cast phosphor b 

our remark is e as 8 cas osphor bronz3, 
which, like all other on alee, becomes oulouiy Saabened at 
temperatures above 500 deg. 

The tests of gun-metal you refer to were not made by ourselv-s, 
but are old friends taken from the ordinary handbooks on the 
testing of materials, 

THe PHospHorR Bronze Company, 

87, Sumner-street, Southwark, London, May 6th. 


{If the Phosphor Bronze Company will refer again to our 
article, it will see that we did not state that phosphor bronz: 
and other metals are unreliable at 400 deg. We said that there 
was a temperature which might vary from 400 deg. to 900 deg. at 
which many descriptions of brass or bronze were brittle, and that 
when this temperature was exceeded they again became tenacious. 
We understand that rolled phosphor bronze reaches the brittle 
stage at about 900 deg., but bave seen no tests of it at that tempe- 
rature. The word ‘‘ weld,” being frequently though erroneously 
used for a junction between two pieces of bronze without the inter- 
vention of solder, was placed between inverted commas to show 
that it was only to be taken in that sense. The figures relating 
to gun-metal were from a sheet of tests which the company sent 
to us at the same time as those which we published of melloid, 
and we inferred that they were recent tests ; though this does not 
affect the case at all, as they were merely mentionei to show 
the superiority of the new alloy, especially at high tempera- 
tures,—Ep, E. } 





THE PROPELLERS OF THE STANDART, 

Sir,—With reference to the paragraph on the ay ec of the 
Rassian Imperial yacht Standart in your last week’s issue, we beg 
leave to say that these pores were not cast by ourselves, as owing 
to great pressure of other orders we could not at that moment take 
the additional work in hand. 

The propellers were cast by Earle’s Shipbuilding and Engineer- 
ing Company, of Hull, on our account, and from ingots supplied 
by us—Delta Metal No, 1 alloy. 


London, May 8th, Tue DeLta Meta Company. 








THE VIcTORIA EMBANKMENT.—A correspondent recently writing 
to the Times, under date May 4th, says :—‘‘ The rapairs commenced 
on March 11th. On March 15th you published a letter from me 
drawing attention to the inconvenience caused to the public by the 
whole width of the roadway being closed, and to the extremely 
dilatory way in which the work was being carried out. In the 
Times of Thuraday, in your report of the County Council’s 
meeting, the Chairman of the Works Committee says the 
Thames Embankment will be opened in a fortnight, or at 
the outside three weeks. To-day only about a quarter of the 
length is open—from Blackfriars to Savoy-street, and it certainly 
seems as if the ‘three weeks’ will be nacessary to finish the whole. 
This means May 25th. The Metropolitan Board of Works used to 
do the repairs in five or six weeks, As to not doing the repairs in 
longitudinal sections, as used to be the practice before the County 
Council was in existence, the excuse is surely a bad one, that, 
because one horse in a hundred may be frightened by the steam 
rollers, the other ninety-nine are to ba sant down the Strand, to 





their great inconvenience,” 
































May 10, 1895. 


THE ENGINEER. 
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RAILWAY MATTERS. 


Tur Bima-Guna Railway of Central India was opened 
temporarily for traffic on the Ist inst. 


Tue Russian Government has under contemplation a 
direct railway communication between St. Petersburg and the 
Ural region. 

Tae city government of Brooklyn has appointed 
feurteen men at 3 dollars a day to watch electric street cars, in 
order to detsct violations of the epeed ordinances. 


Tur Free State Volksraad has resolved, says the Cape 
Town correspondent of the Times, that a railway shall be con- 
structed from Blcemfontein to Kimberley and to Harrismith. 


Tue Lyons St. lonsvénissieux tramway is to be con- 
verted into an electric line. Plans have also been prepared for 
the construction of four lines of electric tramway in the town of 
Rennes. 


Tue Bengal and North-Western Railway Company has 
a project in hand of constructing a bridge over the Gogra which 
will connect their line with the Oadh and Rohilkhand Railway 
between Babraitch and Gonda, 


Tue Earl of Morley’s Committee on unopposed Bills 
has passed the Bill giving an extension of time for the construc- 
tion of the electric underground railway from Stockwell to 
Clapham Common and the Great Eastern Railway Bill. 


Ture Swedish Riksdag has, according to a Reuter’s 
telegram, adopted a Bill for the purchase by the State of the 
railways between Helsingborg and Gothenburg—West Coast Rail- 
way—Eagelholm and Landskrona, and Malmo and Billesholm. 


Tae Lehigh Valley Railway Company is using a 
rocking grate for the 104ft. fire-boxes of its anthracite coal-burning 
engines. Tha grate-bars are very heavy and extend longitudinal! 
in the box. Each bar is 8hin. wide and about one-half the magih 
of the box, 


Near Whigville, Ohio, on the Bellaire, Zanesville, and 
Cincinnati Railway, a passenger train, on the 5th ult., broke 
through a trestle bridge and fell 50ft. into the ravine below, four 
persons being killed outright, two more fatally injured, and several 
others badly hurt, the only reason that the list was not longer 
being that there were but few passengers on the train. The line 
is of narrow gauge, and the train consisted only of the engine and 
one car. : It is said that the car jumped the rails before it reached 
the trastle. 


THE underground extension of the Sceaux Railway, 
in Paris, is nearly completed. The new line runs under the Rue 
Donfert-Rocherau and the Boulevard St. Michel. After running 
1800 metres the line terminates at the Sceaux station, which has 
been rebuilt and enlarged date the increased traffic 
that will result from the new line, A farther extension of the road 
is proposed to the Square Cluny, from whence it will describe a 
curve and join the Metropolitan along the Boulevard St. Garmain, 
or the Molineaux line at the Piace Maubert. 


Tue electric railways of Europe are distributed as 
follows :—Germany has 22; England, 13; France, 11; Switzor- 
land, 8; Italy, 4; Austria, 4; Belgium, 3; Spain, 1; Norway, 1; 
Roumania, 1; Russia, 1; and Servia, 1. The largest amount of 
power is used on the City and South London line, 1200 kw., the 
Liverpool line comes next with kw.; the maximum grade is 
10°5 per cent. on the ordinary road and 25 per cent. on rack and 
pinion roads. There are no less than 28 lines under construction, 
representing a total length of 200 kilometres. 


Tue branch works of the Pintsch Gas Company, Chat- 
tanooga, Tenn., havea capacity to make, compress, and furnish 
25,000 cubic feet of gas a day. The Railroad Gazette says the 
plant supplies gas to all divisions of the Southern Railroad enter- 
iog Chattanooga, the Queen and Crescent, and to sleeping cars on 
the Nashville, Chattanooga, and St. Louis Railroad. The gas 
raceivers are charged with sufficient gas for a trip to Washington, 
1344 miles, and return, and to New Orleans and return, 984 miles, 
In December, 1893, these works sold 53,827 cubic feet of gas, and 
in December, 1894, 236,353 cubic feet, a gain of over 300 per 
cent, 


Tue construction of a branch railway from Walk to 
Pernau has been commenced. The company is allowed to charge 
higher rates of transport for passengers and goods than the tariff in 
vogue on other Russian railways, as it is receiving no subsidy from 
the Russian Imperial Government. The length of the line, which 
will be narrow gauge, is 78 miles, and it is expected to be ready 
for traffic by the end of the current year. The town of Fellin, 
which is 31 miles from the Moisekiill Station on the Walk-Pernan 
branch, will also be connected by a narrow gauge railway. The 
opsning of these lines will be a great boon to the agricultural 
classes and traders in this province—Livonia—and the adjoining 
province, Pskoff, 


THERE seems to have been some pretty fast running 
done lately in the United States. We read of an instance on the 
Toledo, St, Louis and Kansas City Railway. A train of four 
officers’ cars ran from Toledo to St. Louis, 454 miles, in 10 hours 
13 minutes, Engines were changed four times, and there were six 
other stops for water. A distance of 98 miles was run in 98 
minutes, Another fast ran was made by a special newspaper train 
on the Pennsylvania Railroad, on April 22nd. The distance, 58°3 
miles, was made in 45} minutes, with an average speed of 764 
miles per hour, The fastest single mile was made in 41 seconds, 
or at the rate of 87°8 miles per hour, and 249 consecutive miles 
were run at a speed of 83 miles per hour. This is one of the most 
notable spsed records yet made on an American line, 


THE great demand for heavy locomotives has led to the 
rebuilding of many small engines by railroad companies, at which 
time they have been given larger boilers, thus getting more 
weight and more steaming capacity at the same time, p Be 
Engineering and Mechanics says, ‘‘It is not unusual to add 
10,000 1b. to the original weight of the locomotive in this 
process of rebuilding. But Mr. F. R. F. Brown, of the Intercolonial 
Railway, has recently rebuilt some old, over cylindered 18 x 24 
locomotives whose ofiginal weight was 72,800lb., and after 
giving them 56in. boilers, and reducing the cylinders to 17 x 24in., 
the rebuilt engine weighed 102,0001b., an increase of 29,2001b, 
This is the greatest increass of weight in rebuilding a locomotive 
of which we have knowledge.” 


Tue contractors for the East to West Railway have 
made good progress during this month, according to the 
Railway News, About 400 men are employed in the Bolsover 
Tunne), whilst the excavation of the Scarcliffe cutting is being 
pushed ahead. The earth and stone excavated are conveyed by 
trains to the Warsop and Southolme embankment, a distance of 
four miles, From Scarcliffe to Langwith the line is completed. 
Over 100 men are working in the Langwith cutting. The heading 
has been driven through from the Langwith and Beighton branch 
to form a connection with the main line. There is still a quantity 
of rock to be blasted and removed. (Good progress is being made 
with the Langwith Colliery branch, which is about a mile in 
length, The Lancashire Derbyshire and East Coast Railway Bill 
came before the Examiner of the House of Commons, on the 
petition of the p ters to be allowed to insert a new clause in 
the Bill extending the time for the purchase of the various lands 
and for the completion of railways, The Examiner, of course, 
found that there had been a non-compliance with the standing 
orders, owing to late notice, and the matter will go before the 








NOTES AND MEMORANDA, 


Tue recent returns for 1893 show that the total output 
of manganese ore in Caucasus for that year to have been 
15,200,000 poods—a pood equalling 361b, avoir, This is ia excess 
of the 1880 output by 14,600,000 poods, 


THE average daily water consumption in New York 
city in 1894 was 183,000,000 gallons, of which 36,712 800 gallons 
— through meters, A ing the population of New York to 

e 1,950,000, the report says, the average daily consumption of 
water in 1894 was 94 gallons per head. 


In a paper on electric resistance at the contact of two 
metals, it has been shown by M. Edouard Branly that certain 
pairs of metals, such as copper-zinc, have no contact resistance, 
whereas other pairs, lead-aluminium, lead-iron, tin-aluminium, 
tin-iron, bismuth-iron, bismuth-aluminiom, for instance, have an 
electric contact resistance, 


A MEMBER of the Scientific Association of Saxony 
advises the use of liqu‘d carbonic acid as a boiler disincrustant. 
It must be introduced from its receptacle into the boiler filled with 
cold water, and when the water is saturated the acid dissolves the 
carbonate of lime, which is the principal element of boiler scale, 
and precipitates the gypsum, leaving the plates perfectly clean. 


THE specific heat and boiling point of carbon have been 
determined by M. J. Violle. Above 1000 deg. C. the mean 
specific heat of graphite increases linearly with the temperature, 
thus ct = 0°355 +- 0°0006 ; 2050 calories are given up by 1 gram 
of graphite on cooling from the volatilisation temperature to 0 deg. 
The temperature of ebullition must therefore be 3600 deg. C. 


Tur following lecture experiment for showing that 
chlorine will attack mercury is described by Mr. C. J. Woodward 
in Nuture:—Mercury is shaken up in a covered gas jar filled with 
chlorine. Ona shaking, the sides of the jar and also the cover glass 
becams coated with a continuons film of mercury, as though the 
inside were silvered. After a short time the film was eaten 
through, and patches of the white chloride produced. 


In the return of the London gas testings for the week 
ending May 4th, 1895, Prof. W. T. Dibdin, F.C.S., gives as the 
lowest mean illuminating power that of the St. George’s-in-the- 
East supply by the Commercial Gas Company, viz, 16°0 candles ; 
the highest being that of the Camden Town, Dalston, and Shore- 
ditch supplies by the Gas Light and Coke Co., and the Peckham 
and Tooley-street supplies by the South Metropolitan Company, 
all of which stand at 16°6 candles, 


A PAPER was recently communicated to the Paris 
Acad of Sci ‘Ona New Type of Wells in the Granitic 
Rocks of Sweden,” by M. Nordenskiild, These are artesian wells 
bored to a depth of from 30 to 50 metres in solid crystalline rocks, 
in the hope of meeting with water coming through horizontal 
cracks expected to occur in the mass owing to the variations of 
temperature suffered by the surface portions, Such cracks supply- 
ing sweet water have invariably been encountered at a depth of 
33 to 35 metres. 


A metuop of detecting fire damp by sound, invented by 
M. Hardy, has been approved by the French Academie des 
Sciences. It is based on the fact that the sound emitted by an 
organ pipe varies according to the density of the air in it. 
M. Hardy uses two small pipes, the size of a penny whistle, one of 
which is connected with the air in the mine and the other with the 
ventilator shaft. The presence of fire damp produces a discord at 
once between the sounds from the two pipes which increases with 
the quantity of gas present. The method is said to ba so delicate 
that the presence of 1 part in 500 of fire damp can be detected. 








Art a meeting of German technical mine managers, held 
latelyat Essen, interest wascaused, saysthe Engineeringand Mining 
Journal, by the question whether a mine ventilator, absorbing the 
same power, runs more quickly when it draws in fresh air directly 
from the surface, or when, with a greater depression, for instance, 
100 mm.—4in.—it draws its air from the underground workings. 
Herr Gustav Muller and Herr Hohendahbl Wolfsbank were able to 
assert, from repeated experiments, that with the same driving power 
a fan undoubtedly works harder when drawing in fresh air from the 

tmosphere, and therefore makes fewer revolutions in a given 
period than when it draws in the thinner and warmer air from 
underground workings, 


Warttne on the relative violence of volcanic eruptions 
of the present and the long past, Mr. Alfred R. Wallace draws 
attention to the probable greater magnitude now than in earlier 
geologic times. The violence of an explosion will depend largely 
on the amount of confinement and pressure to which the exploding 
compounds are subject, as well shown in the case of Kilauea— 
where there is a constantly open vent and no violent eruptions— 
as contrasted with the numerous catastrophic explosions of long 
dormant volearioes whose vents had become sealed up with cores 
of solid lava. But itis admitted that the crast of the earth has 
béen growing thicker during all geological time. It is therefore 
almost certain that in the remoter epochs volcanic phenomena 
were more frequent but less violent than they have become now 
that the crust is thicker, and, in its lower portions at all events, 
denser and more consolidated. The usual argument, that 
because the interior of the earth was somewhat hotter in early 
times, therefore volcanic phenomena were more violent, appears to 
the author to be entirely fallacious, The liquid matter immediately 
below the crust would have been at the same temperature then as 
it is now ; and if there were a more abundant supply of aqueous 
vapour and other gases, the thinner and more permeable crust 
would have allowed of their constant and comparatively easy escape. 


ConsIpDERING that the petroleum wells of America have 
been worked for at least 500, perhaps over 1000 years, it is remark- 
able, says the St, James’s Gazette, bow little is known outside the 
oil regions of the process of boring for oil. The drilling is done 
with a heavy string of tools, consisting of rope socket, sinker bar, 
jars, auger stem, and bit attached to the end of a cable and sus- 
pended by means of a temper screw from the end of a working 
beam—walking beam. The temper screw is used to gradually 
lower the tools as the bit cuts its way downward. The upward and 
downward movement of the working beam causes the bit to strike 
and chip the rock, When the tools have been lowered the length 
of the temper screw the tools are raised and the drillings removed 
by means of a bailer. Work is carried on by two screws, consisti 

each of drillers and tool dressers. When the well has been drill 

to the proper depth it is torpedoed, or ‘‘shot,” in the oil-producing 
rock toshatter therock and facilitate the flowof the oil. For this pur- 
o of tin ‘‘shells” containing nitro-glycerine is lowered 





pose a tor; 
into the well. The last shell to be lowered is fitted with a firing 
head, a weight called a 


1t is sometimes —— by droppin 
‘*90-devil,” and sometimes by means of a bomb squib. When the 
torpedo explodes, the tremendous force of the explosion, together 
with the force of the gas, sends the oil high up in the gir. One of 
the most fascinating sights to be seen in the oil country is a well 
flowing after being torpedoed. If the well has a ray oe pager of 
oil in the hole when shot, several seconds, perhaps a minute 
or more, may pass before there are any signs of the coming flow. 
Then the oil, churned into the colour of ‘‘ working” molasses, rises 
a few feet above the casing head, stands like a playing fountain for 
a few minutes, jumps a little higher and a little higher, and then 
with a roar that can be heard a mile, the gas throws oil and stones 
high into the air, sometimes tearing away the top of the derrick, 
and sometimes throwing the whole string of casing out through the 
top of the derrick. From the well the oil is conducted to small 


MISCELLANEA. 


Tar meeting of the Royal Agricultural Society in 1897 
will be held in Manchester. 


Ir is expected that the new Patent Bill will be read a 


second time on Monday next, 


Ir is announced from Colon that 1000 labourers have 
been engaged for work on the Panama Canal. 


A HARBOUR is to be constructed by the Bulgarian 
Government at Varna. The work is to be completed within six 
years at a cost of £280,000, 


An international committee has been formed to erect 
a memorial to Professor Helmholtz, The German Emperor has 
promised 10,000 marks and a free site. 


Ir is reported that a camera taking a plate 7ft. high 
and 5ft. wide has been made and is being used with much 
success by Messrs, Werner and Son, Dublin, 


Tue area designed for exhibits at the Paris International 
Exhibition of 1900 will amount to about 4,500,000 square feet, of 
which 180,000 square feet will be reserved for electrical exhibits, 


During the preliminary trial of the new U.S. steel 
harbour defence ram Katahdin, which we illustrated and de- 
scribed in our issue of April 6th, 1894, a speed of seventeen knots 
wa3 maintained, 


Tue blast recently fired at the Penrhyn quarries was 
one of the greatest ever attempted at a quarry in the British Isles, 
The object was to destroy the Talcen, a dangerous obelisk in the 
centre of the quarries, 


Messrs. Herresuorr, the Rhode Island yacht builders, 
are sending a bid to the Spanish Government for the building of 
six torpedo-boats, of eighteen to twenty-one knots speed, for use 
as patrol boate on the coast of Cub>. 


Tue Salmon, torpedo-boat destroyer, built by Earle’s 
Shipbuilding and Engineering Company, at Hull, on a trial of over 
two hours on the 2ad inst., attained a mean speed of 28 knots, 
In the best run a speed of over 29 knots was attained. 


An explosion of natural gas occurred at Anderson, Ind., 
U.S8.A., on March 5th, which almost completely wrecked an entire 
building, involving a loss of 400,000 dols., while streets were torn 
up by the explosion and much damage caused by the flying débris, 


Tue first large Niagara Falls dynamo was run at full 
speed—250 revolutions per minute—for the first time on April 
15th, according to a Buffalo paper. The ran at full speed was not 
a long one, but is reported to have been satisfactory in every way. 


Tur 19th annual exhibition of cycles, cycle accessories, 
machinery used in their construction, and vehicles fitted with 
pneumatic tires, will be held by the Stanley Show Committee at 
the Royal Agricultural Hall, Islington, N., on November 22nd to 
30th, 1895, both dates inclusive. 


A TESTIMONIAL from the management and workmen of all 
grades employed by the firm of Hawthorn, Leslie, and Co., St, Peter’s 
and Forth Banks, Newesstle-on-Tyne, is to be presen to Mr. 
Frank Marshall, sen., managing director, to commemorate his 
jubilee as an engineer, and his long connection with the concern. 


Ar the Exchange, Middlesbrough, on Tuesday, the Coat- 
ham Ironworks were offered for sale by auction. They consist of two 
blast furnaces built in 1872 at a cost of £80,000, and each capable 
of making 500 to 600 tons per week of pigiron. The furnaces 
have been idle since the autumn of 1886, and would need re-lining 
before they could be re-lighted. They were offered for sale by the 
National Provincial Bank, who are the mortgagees, but thongh a 
fair number of persons were present at the sale, not a single bid 
could be elicited. 


Enetanp will be represented at the opening of the 
North Sea and Baltic Canal by ten vessels, comprising the four 
first-class battleships Royal Sovereign, Empress of India, Resolu- 
tion, and Repulse, the first-class cruisers Blenheim and Endymion, 
the third-class cruiser Bellona, the first-class gunboats Speedy and 
Halcyon, and the Admiralty yacht Enchantress. Italy comes next 
with nine ships under the Dake of Genoa. The numbers sent by 
other Powers v: between six and one. The total number of 
vessels expected of all countries is fifty-two. 


For the Darlington meeting of the Royal Agricultural 
Society’s Show a total of 12,597ft. of space has been applied for by 
exhibitors in 393 stands. Fourteen entries had been received for 
the prizes in Class 1—hay-making machines—and eight entries in 
class 2—clover-making machines. Seventy-four new implements 
had been entered for silver medals. To examine, consider, and if 
necessary make trials of these seventy-four exhibits, only two 
judges have been appointed. It is impossible that they can give 
proper attention to them in the time at disposal. 


We understand that a large electric endless rope 
haulage plant is about to be erected for the Buckleton Main Col- 
liery Company, Thurnscoe, near Rotherham, by Messrs, Ernest 
Scott and Mountain. The dynamo and motor are capable of 
giving an — of 80,000 watts and 90 effective horse-power 
respectively. The plant is being so arranged that an additional 
dynamo and motor can be added as the colliery is opened ont. 
Electrical fans are being made for H.M.S, Juno and Doris and other 
vessels, and electrically driven fans for induced and forced draught 


An American firm has just secured the contract to 
supply the cast iron pipes to be used in the extension of the water- 
works system in the city of Tokio, Japan. In this competition 
English, Belgian, and German firms were active competitors against 
the Americans, The success of the latter is, says the Building 
and my enn Journal, a certain indication of the near approach 
of the day when the American iron manufacturer can compete for 
business in the markets of the world. The contract price for the 
material is about £74,000, and it will be manufactured at Bir- 
mingham, Alabama, and shipped by rail to one of the Pacific ports 
and thence by vessel to Japan. 


Tue whole of the house drainage of Paris will, under a 
recently passed law, have to be rea very much on English 
lines in the course of the next three years. This will cause a great 
demand for approved forms of sanitary apparatus, and in order 
that these suerte brought under the notice of the engineers and 
architects of Paris, it has been decided to hold a special sanitary 
exhibition in that city during the present summer. The arrange- 
ments will be carried out by M. Maurice Delafon, whose offices are 
at 103, Boulevard Hausmann, Paris. This exhibition will be divi- 
ded into ten classes, hygiene of dwelling-houses, municipal hygiene, 
prevention of infection, demography and sani statistics, sani- 
tary science, industrial and professional sanitation, and alimen- 
tary hygiene, 

THE annual report of the Chief Inspector of Weights 
and Measures in the City as to the work of inspection last year 
states that the inspectors visited 4074 places of business and 
examined 25,685 weights, 37,591 measures, and 5754 weighi 
instruments, There had been 301 coal vans examined and, wi 
the exception of one or two trifling cases of short weight, the 
result had been satisfactory. Eleven convictions were obtained 
under the Weights and Measures Acts, During the past year the 
cowsheds, dairies, and milk shops in the City had been periodically 
visited and their condition found satisfactory. As regarded the 
indoor work, 325,777 weights measures, and instruments were 





wooden storage tanks, which, by means of pipe lines, are ted 


presented for verification, of which 262,702 were certified and 








Standing Orders Committee, 





to large iron storage tanks, 





stamped, and 63,075 rejected. 
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* * With this week's number is issued as a my He a Two-page 
* Rngraving of an Express Passenger Engine, Caledonian Railway. 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 
receive tt. Price 6d. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there 
Sore request correspondents to keep copies. 

*," AU letters intended for insertion in Taw Ewnainenr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

DouBTFUL. — Both the firms you name are of the highest possible standing. 

I. G. AND Co.—Mica is much used for insulating purposes, The rest of your 
question is an advertisement. 

D. T. H.—(1) It would be impossible for you to learn how to inspect a boiler 
from books. That requires practical traning. (2) Any dictionary will 
tell you the-meanings of such words as you do not understand. (3) We 
have not the least idea what examination you refer to. 

s. R.—You appear to be ignorant of the fact that many thousands of tons of 
sleepers are made every year from steel plate. Their manufacture consti- 
tutes a large trade in Belgium, At Crewe there is very fine plant for the 
same purpose. Cast steel sleepers are practically out of the question. 

Copra.—Your question is quite too indefinite to admit of a satisfactor: 
answer. Anyone can call himself a civil engineer and put the letters C.B. 
after his name. There are no examinations. You appear to be a mechani- 
val engine.r, If you will explain yoursel? more fully we shall be happy to 
give you further information. 








STEATITE. 
(To the Editor of The Engineer.) 


Sir,—We shall be obliged if you or any of your readers can inform us 
of the names and addresses of any makers of steatite goods. t. L. S. 
London, May &th. 





DONALDSON’S OIL MILL. 
(To the Editor of The Engineer.) 


Sir,—We shall be obliged if you or any correspondent can give us the 
name of the maker of the Donaldson's oil mill for hand power. 
London, May 6th. T. C. M. 





SUBSCRIPTIONS. 
Tar EnGinger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 


Half-yearly (including double number) .. .. £0 1hs. 6d. 
_. Yearly (including two double numbers)... .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tur ENGINEER is registered for transmission abroad. 
A complete set of THE ENGINEER can be had on application. 
In of the reduction of postage on newspapers to one uniform rate 


for any destination outside the United Ki , Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive Tak ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tain Paper Covers— 


EE, dis. on ttm, 08 =- =— £0 18s. 0d. 
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THICK Paper Oorirs— 
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Reapiva Oases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tar EnGInggR. Price 2s. 6d. each. 

ADVERTISEMENTS. 

*,* The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven . When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “ ordinary" and “ special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for ging to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 


later than Three o'clock on Wednesday afternoon in each week. 
Le'ters relating to Advertisements and the Publishing Department of the 


Sydney White; all other 


THE ENGINEER. 


MEETINGS NEXT WEEK. 

THe IystituTion or Civ, ENcingers — Tuesday, May 14th, at 8 p.m., 
in the temporary offices, No. 9, Great George-street. Presentation of the 
list of persons nominated as suitable for the offices of President, Vice- 
Presidents, and other Members of Council. 

Norru-East Coast Instrrution oF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, May 14th, at 7.80 p.m., in the Lecture Hall of the Literary and 
Philosophical S.ciety of Newcastle-upon-Tyne. Discussion on Mr. Henry 
Foster's paper on “ ‘The Application of the Electric Arc to Machinery, 
Boiler Repairs, &c.” Discussion on Mr. 8, O, Kendall's paper ou ‘* Turret- 
deck Cargo Steamers.” Discussion on Mr. G, H. Baines’s paper on ‘ The 
Metric System of Weights aud Measures—A Plea for its Adoption in the 
United Kingdom.” 

INSTITUTE OF MARINE ENGINEERS, StRATFORD.— Monday, May 18th, at 
7.80 p.m. Paper: ‘* Combustion of Fuel,” by G. F. W. Bapty. 

Hut anp District [nstiTuTION OF NAVAL ENGINEERS AND ARCHITECTS. 
—Monday, May 18th, at 8 p.m. Paper: “Remarks on Water-tube 
Boilers,” by Mr. A. E. Seaton. | 

THe [NstiruTION OF MINING AND METALLURGY, Lonpon.—Wednesday, 
May 15th, at 8p.m. Paper: ‘‘ Cyanide Practice,” by Mr. Alfred James, 


Member. 
Roya InstirvutTion or Great Britarn.—Fsiday, May 17th, at 8 p.m. 
Discourse: ‘‘ Robert Louis S*evenson,” by Professor Walter Raleigh. 


Tuesday, May 14th, at 8p.m. Lecture: ‘‘On Thirty Years’ Progress in 
Biological Science,” by Professor E. Ray Lankester, M.A., LL.D., F.R.S. 
Thursday, May 16th at 8pm. Lecture: ‘On the Liquefaction of 
Gases,” by Professor Dewar, M.A., LL.D., F.R.S., M.R.I., Fullerian Pro- 
fessor of Chemistry. R.I. Scturday, May 18th at8p.m, Lecture: “On 
Picture Making,” by Seymour Lucas, Esq., A.R.A. 

RoyaL Mereoro.ocicaL Socrery.—Wednesday, May 15th, at 7.30 p.m. 
Papers: ‘‘ The November Floods of 1894 in the Thames Valley,” by G. J. 
Symons, F.R.S., and G. Chatterton, M.A., M. Inst. C.E. ‘‘ Barometrical 
Changes Preceding and Accompanying the Heavy Rainfall of November, 
1894,” by F. J. Brodie, F.R. Met. Soc. 

Society or Arts.— Monday, May 13th, at 8 p.m, Cantor Lecture: 
* Recent American Methods and Appliances employed in the Metallurgy 
of Copper, Lead, Gold, and Silver,” by James Douglas. Wednesday, May 
15th, at 8 p.m. Paper: ‘‘ Means for Mitigating the Fading of Pigments,” 
by Captain W. de W. Abney, C.B..F.R.S. Major-Gen. Sir John Donnelly, 
K.C.B., Chairman of Council, will preside. 
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AMERICAN AND RUSSIAN PETROLEUM. 

THE recent sensational rise in the value of American 
crude and refined petroleum, and the causes to which it 
may be attributed, are readily accounted for, and a study 
of the relative positions of the American and the Russian 
industry shows that the present revolution in the petro- 
leum market may soon be accentuated by the replacement 
of alarge proportion of the American oil by the Russian pro- 
duct. The Americans possess the advantage of having been 
first in the field, and of producing an oil which yields on 
distillation nearly twice as much illuminating oil as does 
that of Russia, and, furthermore, of producing a type of 
oil which is better adapted for burning in the ordinary 
lamp than that of any other country. It is true that 
the oil of Ohio is of an inferior quality, owing to the 
presence of an excess of sulphur compounds, and that it 
yields only about as much lamp oil or kerosene as that 
of Russia, but at present it is not of great importance as 
regards the European markets, and American oil may 
be considered to be almost entirely derived from the 
States of Pennsylvania, New York, and Western Virginia. 

The American industry, dating only from 1859, has 
hitherto grown year by year under the skilled guidance 
by which it has been fostered, and, until within the last 
two years or so, has shown no indication of diminution of 
supply; but it is now becoming evident that the depletion 
of the oil lands which Mr. Carll, Professor Leslie, and 
other American geologists years ago asserted would before 
long result in a large decrease of supply, is beginning to 
show its effects. The older fields are rapidly falling off 
in their supply, while, although new areas of more or less 
importance are constantly being opened up, the amount 
of untested territory is rapidly becoming less, and the 
prospect of a renewal of the enormous supply of the 
past is ever becoming smaller. 
f we glance at the statistics showing the stocks held 
of late in America, we find that at the end of 1892 there 
was in the crude oil tanks no less than 17,395,389 barrels 
of 42 American gallons ; that this fell, by the end of 1893, 
to 12,111,183 barrels, and was, at the close of 1894, 
6,336,777 barrels; and that, on March Ist last, it was 
only 4,908,776 barrels—and this in the face of a demand 
which shows no sign of diminution, and of a supply which 
is inadequate and constantly decreasing. It is, of course, 
certain that the increased activity in the sinking of new 
wells, which is now in progress, will result in a large 
increase in production; but this can only be at an 
enhanced cost, and must bring ever nearer the time when 
the American oil industry shall become of secondary im- 
portance, and ultimately of only historical interest. 
When we study the position of the Russian industry, 
we find that it possesses entirely different features. 
Although of great antiquity, its commercial importance 
only dates from 1872, when the monopoly of Prince 
Meerzoeff was abolished, and only within the last few 
years has it become a dangerous antagonist of the United 
States. The production shows no sign of diminution, and, 
so far as appears at present, can be almost indefinitely 
increased at a small cost, wherever occasion demands. 
The wells are shallow, usually about a fourth of the 
depth of those of Pennsylvania, and entirely dwarf the 
latter in output. Wells which are considered rich in 
America would not be worth sinking in the Baku district, 
which at present constitutes almost the entire producing 
area of Russia. From the fact that the Apsheron penin- 
sula, on which the Baku fields stand, possesses an area 
of oil-containing land estimated at 1200 square miles, and 
that only about seven or eight square miles is at present 
under the drill, we can readily realise how important a 
factor the Russian oil forms in the present position of 
affairs, and how probable it is that the Russians will soon 
take the leading position in the oil markets of the world. 
Furthermore, there are enormous tracts of country in 
the Caucasus and elsewhere ia the Russian Empire 
which, although scarcely tested, have given indications of 
richness even exceeding that of Baku, and showing a 
potential wealth of oil capable of supplying the world for 
ages tocome. Wells drilled in the Grosnaia field to the 
north of Baku and in Gonria—Georgia—between the 
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encouraging results, and both these fields, and also that 
of the Crimea, are more favourably situated for trans- 
porting the oil than Baku. 

The conditions under which the oil occurs in Russia 
and America are very different. In the former it is 
found in strata of the Tertiary period, usually in a forma- 
tion resembling a quicksand, and at depths of only a few 
hundred feet; while in the latter it occurs at great depths 
in the older, compact sandstones and limestones of the 
Carboniferous, Devonian, and Silurian periods, The oil 
of Russia consists of a class of hydrocarbons known as 
naphthenes, and belonging to the ‘‘benzene” group, 
while the American oil is mainly composed of paraffins. 
It is to this difference in composition that the great 
variation between the products from these oils is due, for 
whereas the American oil yields a very large pro- 
portion—about 70 per cent.—of illuminating oil exactly 
suited for combustion in our ordi lamps, the Russian 
oil produces far less of such oil and a larger proportion 
of the high-class lubricating oil for which that country 
is famous. The Russian illuminating oil also requires to 
be burned in a modified form of lamp with a more perfect 
draught, to overcome its tendency to produce a smoky 
flame. Hence, before the Russian oil can obtain a 
powerful position in the English market, the Kumberg, 
or any other of the lamps which are employed in Russia, 
must become naturalised among us, and, although that is 
a somewhat difficult operation with such a conservative 
people as we are, it is practically certain to result in the 
near future from the greater cheapness which Russian 
oil will now show as compared with that of America. 


WATER-TUBE BOILERS AND COLONIAL PLANTERS. 


WE notice in the columns of a colonial contemporary 
a suggestion made to its planting readers that when 
renewing the boilers in their factories they should adopt 
those of the water-tube type. Several reasons, all more 
or less cogent, are offered for giving this advice, but none 
of them compete, in our estimation, with that made on 
the score of portability. It is not long since that one of 
our illustrated papers furnished a view of a large cylin- 
drical boiler on its journey towards an up-country estate. 
If we recollect details rightly, two elephants were shown 
harnessed to the lorry conveying the boiler, while a third 
was depicted as vigorously butting the vehicle from 
behind, and assisting to steady the unwieldy load during 
its passage over the rough and rocky mountain pathway. 
Now, whatever may be thought as to the relative merits 
or demerits of the water-tube type in comparison with 
the ordinary cylindrical form, it cannot be disputed that 
the former is possessed of undoubted advantages in cir- 
cumstances such as those shown in the engraving to 
which we refer. It admits of being transported to the 
site of work in sections, each easily portable. With 
very few exceptions the plantations cultivated by our 
countrymen in the Colonies are situate upon the moun- 
tain ranges. Few of them, also, are possessed of formed 
roads of access, and the task is, therefore, imposed 
of carrying supplies of all kinds, at all events for 
several miles, across a rough and rugged country 
of exceedingly steep gradient. The cost of doing this in 
the case of heavy cylindrical boilers must be very con- 
siderable; nor can it be achieved without much risk of 
injury to them in the very likely event of an upset upon 
the rocky parts to be traversed. We can well, therefore, 
realise the anxiety caused the planter whenever he may 
be forced to renew his boiler plant. ‘This anxiety would 
be absent in the case of the adoption of the water-tube 
boiler ; and this is no Predera, advantage, for more 
reasons than one. We but lately had occasion to discuss 
the risks now run by planters in the management of the 
steam machinery that is almost an inevitable adjunct 
to modern planting operations in our Colonies. When 
doing this, we said that the fear had been expressed in 
the colonial papers that many of the boilers in use on 
the estates were being worked at an age of use that 
rendered them dangerous. And the apprehension was 
increased by the further statement made that many of 
these were in charge of natives and others more or less 
incompetent for the work imposed upon them. It can 
readily be understood that as the fitting of a new boiler 
involves the risk and labour to which we have above 
referred, there would exist temptation to defer the evil 
day of change to a dangerous limit. For this reason 
alone, if for no other, our contemporary’s suggestion 
would seem to be possessed of value. Water-tube 
boilers, whatever may be their merits for marine 
purposes, have stood already many years of testing in 
this country for the supply of steam to factory engines. 
We believe that the Dorking Grey Stone Lime Company 
has had one, if not two, of Perkins’ tube boilers at 
constant work for the last twenty-five years, and that it 
has always given satisfaction and proved economical in 
coal consumption when worked at a pressure of some 
400 lb. or so. There would appear to be no reason 
why boilers of water-tube type should not be well 
suited to estate work in our Colonies. As the rule, the 
water supply to the factories on these estates is remark- 
ably clean and pure. It is furnished by the mountain 
streams, which, except during the time of exceptional 
rain, is possessed of a high degree of purity. One 
poasible objection to the use of water-tube boilers would 
therefore be nearly wholly without force in the cases 
indicated. Nor would their employment be without 
value on the score of safety to human life. If no special 
immunity can be claimed for such boilers against 
possible explosion, it must be admitted that in the case 
of such an eventuality occurring to them, the effect 
would be trifling in comparison to what must result 
should a cylindrical boiler burst. The article named 
above regarded the possibilities of such occurrences 
as the last approaching nearer day by day as the 
machinery plant on the estates became worn out 
and needing renewal. It is probably the case that 
many of the planters are themselves living in dread 
of being one day “hoist with their own petard.” 
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made by the colonial contemporary that we have quoted 
night afford a vast amount of relief from anxiety. At 
present, we should say that to experience this feeling, 
estate proprietors or superintendents would be forced to 
obtain new boilers some time in advance of their old ones 
beco: worn to an extent that might really be 
dangerous. With a water-tube boiler, and with the 
relatively small risk to be run by working it towards the 
limit of safe age, such a necessity as that last pointed out 
would be materially obviated. 

We are unaware if our boiler manufacturers have as 
yet adopted means to further the introduction of water- 
tube boilers to planters in the Colonies. We think that it 
should be remembered that those who follow the planting 
profession abroad can have but few opportunities of 
judging for themselves of the relative advantages or dis- 
advantages of the two competing systems. It might 
therefore be commercially wise for those who make a 
speciality of the manufacture of water-tube boilers to 
inquire into all the conditions of this possible new outlet 
for their productions, and then widely to circulate among 
the planting communities the advantages that they could 
claim for them. But we can see, as we said at first, the 
enormous advantage possessed by a plant that could be 
handled and transported by a few coolies, as compared 
with one requiring the combined efforts of three elephants 
to convey it to its destination. 


THERMODYNAMICS, PHYSICISTS, AND ENGINEERS. 


Waar Dr. Lodge has to say on scientific matters is 
always worth hearing; what he writes is always worth 
reading. It is to be feared, however, that he scarcely 
understands engineers, their ways, and methods of 
thought. This is particularly true of the sentiments with 
which they regard excursions into the regions of thermo- 
dynamics. Certain statements are perfectly clear to 
him ; be finds cause and effect where engineers cannot. 
He explains matters, and engineers either fail to under- 
stand him, or reject his explanations as unsatisfactory. 
This ought not to be. The physicist and the engineer 
should comprehend and rn a ry not depreciate, one 
another; least of all is it right that the engineer should 
approach the physicist and beg him to lower himself a 
little, just for the sake of being comprehensible once in 
a way. But this is what has happened at Liverpool. 
Dr. Lodge read a paper on ‘‘ The Second Law of Thermo- 
dynamics" before the Liverpool Engineering Society, on 
the 19th of December last. We have only within the last 
few days received a copy of this paper from its author, and 
of the discussion thereon. Mr. J. E. Lloyd-Barnes, in 
commenting on it, said that he thought the value of 
it would have been increased ‘‘ had we been tackled on a 
somewhat lower level. . . What is really required on the 
part of those who have charge of this subject is, that 
they should enlist the interest of the average engineer ; 
letting themselves down a little, if need be to do so, and 
so give him as sure a foothold in thermodynamics as he 
now has in, say, mechanics.” On the part of engineers 
we protest. Mr. Lloyd-Barnes has missed the whole 
point. What is needed is that the physicist should try to 
think on the same lines as the engineer; then they would 
probably understand each other without any letting down 
at all. Dr. Lodge’s paper supplies us with illustrations 
by which it is perhaps worth while to profit. 

When we say that Dr. Lodge’s paper is practically a 
condensation of a portion of the very valuable series of 
articles from his pen which we had the pleasure of pub- 
lishing last year, it will be understood that the production 
here of a few extracts will be sufficient. The second law 
of thermodynamics “tells us,” says Dr. Lodge, “ the 
precise fact concerning possible utilisation; it asserts 
that if a working substance receives heat from a source 
T degrees above absolute zero of temperature, while the 
coldest of surrounding objects is ¢ degrees above absolute 


zero, then the fraction T =- of the whole heat received 
can be utilised under the most favourable possible cir- 
cumstances, and the remainder, viz., r of the whole, 


must remain uselessly in the form of heat. This is a 
remarkable generalisation, since it is independent of the 
specific properties of any working substance ; it asserts 
that the maximum possible efficiency of any heat engine 
whatever is limited by the range of temperature between 
which it works, being equal, in fact, to that range of tem- 
perature divided by the distance of absolute zero, on the 
thermometric scale, below the highest temperature of the 
range; and it further asserts that this maximum possible 
efficiency is independent of all other things whatsoever.” 
Then he goes on to elucidate and explain. But his 
explanations are not always what an engineer can take 
in. Dr. Lodge, talking to engineers, very properly under- 
took to deal with the practical outcome of his deductions 
from the second law. He stated that steam was an 
admirable material to work with from a practical point of 
view, because it contains such an enormous quantity of 
heat. This is a point on which those who have to pay 
coal bills will scarcely agree with Dr. Lodge. Professor 
Fitzgerald, however, went further than Dr. Lodge. In 
the course of the discussion he said, ‘‘ At one time it was 
thought that the latent heat of steam was an undesirable 
property, that you were wasting a great deal of heat in 
the production of the steam, and that you were wasting 
a great deal of heat that you took out of it when it was 
condensed. Now it is known that instead of this being 
a bad quality it is a good one. In a given volume of 
steam we can have an enormous quantity of energy. 
We can conveniently get into our cylinder with each 
stroke a great supply of energy. If we were dealing with 
air at an ordinary pressure we should have to have an 
enormous cylinder and a great supply of air each stroke, 
and therefore from that practical point of view, the 
steam is a much more convenient working substance to 
use than the others.” Now, although engineers are 


quite prepared to admit that it is desirable that a steam 
engine for a given power should be as small as possible, 





they certainly will not agree with Professor Fitzgerald or 
Dr. Lodge that it is a good thing that steam contains so 
much latent heat. The shipowner fails to see the advan- 
tage gained by burning 85 tons out of every 100 tons of 
coal simply to pump hot water overboard, for that is 
what the process comes to. A certain proportion of all 
the heat is utilised in driving the ship, and the remainder 
goes into the condenser and heats the condensing water, 
and this is pumped hot into the sea. If there were no 
latent heat nearly all this loss would be avoided. Here 
we have one of the cases of which we have spoken. 
Dr. Lodge and Professor Fitzgerald, representing the 
physicists, tells the engineer that latent heat is a good, 
not a bad thing. The engineer will not see this; and 
all that can be gathered from the physicistis that it enables 
the engineer to have a smaller engine. The advantage is 
very dearly bought. But the engineer wants to know 
something more. Other things being equal, if the latent 
heat of steam were one-half what it is, the unavoidable 
loss would be reduced by one-half. Engineers are very 
anxious to know whether the second law of thermo- 
dynamics would hold good even if the latent heat of 
steam were one-half what it is; and they also want to 
know whether it is because of the second law that the 
latent heat is what it is. This is a branch of the subject, 
however, on which the physicist is either silent or ex- 
tremely obscure. 

There is another question concerning which engineers 
are very incredulous. They are told by the physicist that 
it is a matter of no importance what the working fluid or 
material may be—one is as efficient as another ; it is all 
a question of temperature. About this engineers and 
physicists are obviously at cross purposes; they cannot 
see the facts from the same point of view. Explanations 
appear to be needed. Thus an engineer cannot see that 
it is the same thing whether he has air or steam to work 
his engine, and his reasons are very simple and intelligible. 
Let us take, for example, a pound of air at 62 deg., and 
raise its temperature to 362deg. On Dr. Lodge’s own 
showing we can realise an efficiency of about °36. To all 
intents and purposes as the normal temperature is 62 deg., 
everything in excess of that is available energy. The 
whole of the heat added to the air might theoretically 
be got back as work. But when we come to deal 
with steam, the aspect of affairs changes. Before we 
can get the steam fiuid with which to work, we have 
to make it; and the making absorbs a tremendous lot 
of heat, all which is handed on to the condensing water, 
save a small percentage. Let us suppose that the 
terminal temperature is 150 deg., then each pound of 
steam carries into the condenser 1097 units of heat which 
have been provided by the coal for which the shipowner 
has had to pay. The man with the hot-air engine has no 
loss like this. Indeed, with a good regenerator he need 
have scarcely any loss at all. The air is obviously more 
economical than steam, because the air has no latent heat 
supplied by coal. Let us suppose now that the engineer 
was furnished gratis with steam at 150 deg. Fah. and 
3°7 Ib. pressure, and that having this he proceeded to 
superheat it to 450 deg., and then used the superheated 
steam in an engine. Is it not tolerably clear that in that 
way he would use his fuel to an enormous advantage as 
compared with making steam first and then turning it 
back into water? Much argument and much solid proof 
are required to persuade an engineer that latent heat is a 
real blessing in disguise, when he looks over the side of 
a ship and sees the steaming discharge from the con- 
denser ; and he is disposed to assert that, although one 
material may be as good as another for a heat engine in 
the laboratory, the truth is only true within such limita- 
tions that it possesses little value. 

The great defect, however, of all thermodynamic 
teaching is that the reasonableness of the laws is not 
made clear. It is much to Dr. Lodge’s credit that in the 
paper before us he has attempted to put matters on a sounder 
footing than heretofore in this respect. Why is it that the 
second law exists ? Why is it that so small a proportion 
of the whole heat in a substance is available in the doing 
of work? It is part of the second law that the 
transferable portion of heat is to the whole heat as the 
available difference of temperature is to the whole differ- 
ence of temperature above absolute zero. We are told— 
and Dr. Lodge insists on the fact—that heat cannot pass 
from 2 body at a lower to one at a higher temperature ; 
but what has this to do with the matter? Ina heat 
engine we do not want heat to pass from a colder to a 
hotter body. We want heat, not to be transferred, but 
converted ; and there is no physical reason why the whole 
of the heat in a gas, let us say, should not be con- 
verted into work. The fact is that efficiency is limited, 
as stated, not by what takes place in the way of conver- 
sion, but by the thermal condition of the working fluid 
after the conversion has taken place. Dr. Lodge is on 
this point, however, very unsatisfactory. Temperature, he 
tells us, determines transfer of heat; and heat will only 
flow down hill. But, as we have said, this does not at all 
touch the case of the conversion of heat. Dr. Lodge insists 
on the temperature difference necessity, yet he does not 
draw a clear distinction between the meanings of “‘ trans- 
fer’’ and “conversion.” But, waiving this, we come to 
a legitimate attempt to give a reason why. ‘ Our only way 
of utilising heat is by the bombardment or pressure 
which the molecules exert upon a surface which they hit 
by chance in the course of their irregular and uncon- 
trollable motions. Osborne Reynolds puts the matter 
thus: Here is a chain attached to a weight, and the 
problem is to raise the weight by means of the chain. 
Simple enough if we know how to give the chain a 
vertical pull, but, in the case of air or steam or other 
working substance beneath a piston, that is just what we 
cannot do. We cannot make the molecules all move 
upwards and raise the piston, we can only agitate. and 
knock them about irregularly—a process which we call 
‘heating’ the gas. The analogue of the process is 
shaking the chain. Suppose we can only shake the top 
of the chain irregularly, waves and disturbances will 





travel down it, it will get into irregular form, and the 





weight at the lower end will rise. Our object has been 
accomplished, but in a wastefal and indirect sort of 
manner. Precisely sois it when we attempt to utilise 
the irregular molecular agitation which we call heat,” 
This explanation will be taken for what itis worth. It ig 
at least satisfactory as an attempt to make that clear 
which is at present not clear at all. 

Finally, we would say that engineers are very reason. 
able men; but on that account nothing so smoothes 
matters with them as explanations of all Sinds based on 
reasons. If only physicists would bear this in mind, and 
act upon it, there would be little ground for complaint on 
either side. Itis one thing to announce a law onsale 
cally in a superior kind of way; quite another to show 
why such a law must hold good. Unfortunately, this is 
not always possible ; but the impossibility lies sometimes 
in the expounder’s incapacity to comprehend the difficul. 
ties of others, rather than in the nature of thelaw. It isa 
suggestive circumstance that even Professor Hele-Shaw 
said he failed to understand Dr. Lodge. We quite agree 
with Professor Hele-Shaw, “ that the physicist and the 
engineer have different ways of regarding the same 
question.” 
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INCREASED ARMOUR-PLATE PRODUCTION, 


Ir is satisfactory that in spite of the growing attention 
which Germany, America, and Belgium are paying to armour- 
ated manufacture, our British iron and steel masters are 

etermined not to give away the premier position in this 
industry. The latest indication of this growing attention on 
the part of the Continent is to be found in a telegram this 
week to hand from Odessa to the effect that a Belgian com- 
pany is being formed with a capital of 3,000,000f.—of which 
1,500,000f. are already subscribed—for the purpose of opening 
iron and steel works, which, it is believed, will be able to 
supply, among other requirements, the armour-plates neces- 
sary for the ironclads and gunboats now being constructed 
on the Black Sea. But that, in spite of foreign progress, 
Great Britain intends to make headway is clear from the 
recent welcome starting of the industry on the Clyde—an 
entirely new trade for that river ; and also by the building of 
more than one monster forging press for British use. As to 
the Clyde, we refer to the laying down of a new armour-plate 
plant by Messrs. Beardmore, of Parkhead Forge, Glasgow, 
who are credited with having already succeeded in rolling 
plates weighing 24 tons each, under licence from the Harvey 
Armour Plate Company. Great Britain’s private armour- 
plate producing capabilities will henceforth be in the hands 
of four different companies—that at Glasgow, and the 
other three at Sheffield. It is needless to remark that en- 
gaging in work of this nature means considerable expenditure 
of capital. As much as £100,000 has been paid before 
now by armour-plate firms for a single forging press. At 
the present time two very large presses are being built for 
British firms. Messrs. Whitworth and Co., of Manchester, 
are building a 10,000-ton press for John Brown and Co,, 
and Messrs. Beardmore are constructing for themselves a 
12,000-ton press at Parkhead. Our readers will remember 
that for a long time past the English armour-plate firms 
have been complaining of the very meagre support accorded 
them by Government in the way of orders, but happily 
matters are mending in this respect. Next to our establish- 
ment comes, perhaps, the great Creusot works, whilst splendid 
plant is possessed also by the Bethlehem works, in America. 
As we have shown, however, Great Britain is advancing par: 
passu With its rivals. 
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Works’ Manager’s Handbook of Moiern Rules, Tables and 
Data for Civil and Mechanical Engineers, Millwrights, 
and Boiler Makers; Tool Makers, Machinists and Metal 
Workers ; Iron and Brass Founders, dc. dc. By WALTER 
S. Hvurron. Fifth edition; carefully revised, with 
additions, London: Crosby Lockwood and Co. 1895, 


Or this edition we may repeat the appreciative remarks 
we made upon the first and third. Since the appear- 
ance of the latter very considerable modifications have been 
made, although the total number of pages remains almost 
the same. It is a very useful collection of rules, tables, 
and workshop and drawing office data, much of which 
would not be brought together by the usual writer of 
such compilations. In what may be called cut-and- 
dry information books of reference we must not 
expect elaborate descriptive detail concerning the con- 
struction of motors or machines. Generally, we may say 
Mr. Hutton has steered clear of an attempt to give these 
in his handbook, but although he has revised it, and added 
about 100 diagrams, a good deal of revision is yet 
possible. Of the early parts, we may first mention the 
addition concerning friction brake dynamometers, of which 
some illustrations are given, showing several of those 
brakes which no one would now use if they could avoid 
them, and affording them much more space for en- 
gravings than is necessary. He might usefully refer to 
the ‘‘ Proceedings” of the Institution of Civil Engineers, 
vol. xcv., on this subject. He might also with advan- 
tage refer to other authorities than the one he mentioned 
with regard to indicator diagrams, and he should 
modify his remarks concerning a falling admission 
line with regard to Fig. 9, and also those with reference 
to the exhaust supposed to be illustrated by Fig. 12. He 
might usefully consult recent authorities concerning 
steam jackets and their proper proportions, and should 
give the authority for the figures he quotes as to the 
economy resulting from their use. Additions have been 
made to the part on governors, so as to include wheel 
governors, and an additional sketch has been given 
showing a governor on the top of a vertical engine, but 
it affords no assistance with regard to the method of 
connectinga governor with the throttle-valve, although it is 
apparently given with this object. A metallic packing is 
shown on page 41, but no mention is made of the designer 
or makers, which we are inclined to think is necessary to 
prevent readers from copying a patented invention. 
Tn the illustrations of pistons, three are shown with rods 
having square-cornered shoulders, which are objection- 
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of large piston which has a hollow body, without any 
indication of radial strengthening pieces necessary to 
prevent buckling. ; ; 

The notes on gas engines have been modified, but they 
would have even now much better been omitted unless 
made more representative and more useful with regard 
to gas engine construction. The strengths of structural 
materials and thestrength of beams and rolled joists need 
revision with a view to the insertion of some of the now 
available and frequently required figures giving the 
relation between the well-known strength of wrought 
iron columns, rolled joists and girders, and of the same 
made of mild steel. Some further engravings, occupying 
small space, should be given to supplement those of injec- 
tion condensers, and give more recent practice, especially 
for the higher speeds now common even with what are 
called slow-speed engines. An addition has been made 
to illustrate and give dimensions of hangers and bearings 
for shafting, but most of the forms are inferior to those 
commonly illustrated by the best makers of these speci- 
alities. With one exception the bearings are all of the 
old narrow brass rigid kinds, none of them showing the 
very excellent and simple long cast iron bearings now so 
frequently used. These and some other matters require 
attention, and we hope that when the next edition is pub- 
lished it will be on paper thin enough to permit reference 
to it without; the necessity for a 7lb. weight to keep the 
book open. We could also wish that throughout his 
book the author would give references to authorities to 
enable his readers to get fuller information when the 
leading facts and figures which he gives are insufficient. 
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THE IRON AND STEEL INSTITUTE. 


TE annual meeting of the Iron and Steel Institute 
was held on Thursday and Friday of this week, at the 
house of the Society of Arts. There was a very full 
attendance, all the principal iron-smelting districts of this 
country being well represented. Among those present 
were :—Sir Henry Bessemer, Sir James Kitson, Mr. A. 
Carnegie, Mr. J. D. Ellis, Mr. Riley, Mr. Snelus, Sir 
John Alleyne, Mr. Windsor Richards, Mr. Morton, and 
many others; but we regret to have to record, almost for 
the first time in the history of the Institution, the absence 
of Sir Lowthian Bell, who is, unfortunately, but very 
slowly recovering from the effects of the severe attack of 
illness which prostrated him early in the winter. 

The report of the Council, which contained no very 
striking points of interest, was next read, the record 
being one of quiet progress, the net increase in the 
number of members for the year being 55, or 3°83 per 
cent. The autumn meeting at Brussels was attended by 
508 members, being a larger number than were present 
at any former foreign meeting. 

No alteration in the governing body was made, the 
retiring members of the Council being re-elected; but to 
fill the change caused by the transfer of Mr. Dale to the 
presidential chair, Mr. Whitwell takes his place as 
treasurer, Mr. Andrew Carnegie becoming vice-president, 





and the vacancy in the Council list thus produced is filled | u 


\. by Mr. F. W. Webb. The Bessemer medal for 1895 has 

.been awarded to Mr. Henry M. Howe, of Boston, in 
recognition of his valuable contributions to metallurgical 
literature. Much regret was expressed at Professor 
Howe’s absence, he having been prevented from attending 
to receive the award in person by difficulties arising at 
the last moment. In his absence the medal was received 
and duly acknowledged by Professor Roberts-Austen. 

After the usual formal votes of thanks, the business 
commenced with the reading by the president, Mr. David 
Dale, of his inaugural address, which was devoted to a 
review of the changes which have taken place in the iron 
and steel industries since the foundation of the Institute 
in 1869. This is a very remarkable paper, whether 
regarded as a contribution to the history of the newer 
steel and iron making processes, or for the broad 
economical views expressed by the author; the 
statistical part being elaborately illustrated by diagrams, 
and we regret exceedingly that our available space does 
not enable us to reproduce in full on the present occasion. 
The following extract from the final pages will, however, 
be of interest to all our readers as expressing the views of 
one of the great leaders in industrial conciliation. 

The present is a time of phenomenal cheapness of all 
productions, whether of manufacture or agriculture. To 
buy cheap and sell dear is a primary maxim of the 
orthodox political economist. From the point of view of 
the buyer, it would seem to be an advantage to be able to 
buy steel rails at. £8 10s. per ton, and wheat at 203. a 


quarter. For every sovereign expended, the world can 
now get more than four times the length of rails and 





more than twice the quantity of wheat it could twenty 
years ago. From the point of view of the seller, however, 
low prices bear a different aspect. The important ques- 
tion for him is not so much what is the actual price he 
can get for his manufactures, as the ratio between that 
price and the cost of production. The speaker then 
considered the causes of cheapness and England’s 
position, and he went on to show that it was inevitable 
that the position of absolute superiority, which for a 
time we held, could only be a temporary condition; and 
when to the development in every country of its own 
resources was added the barrier of protective tariffs, 
which not only foreign countries but even our own 
colonies were not slow to impose in order to foster their 
own industries, it was no wonder that the problem of 
holding our own in the universal struggle should become 
more and more strongly accentuated from year to year. 
He then considered the conditions of trade, and pointed 
out that the severer the competition, the less can we 
afford to neglect any means by which excellence of 
quality and economy of production can be secured. 

In ordinary times, practically the whole of the proceeds 
of manufacturing operations tend more and more to go 
into the pocket of the worker; and very often for long- 
continued periods these proceeds have themselves to be 
supplemented out of that of the employer, who can only 
look for anything iike an adequate return for his enter- 
prise in those spurts in trade due to some exceptional 
temporary conditions, which apparently tend to become 
both fewer and further between in proportion to the 
development of the resources of the world and the ever- 
increasing resulting competition. It may be that at one 
time manufacturing concerns were carried on too exclu- 
sively for the benefit of the capitalist. It would almost 
seem that at the present day the pendulum had swung to 
the other extreme, and that the programme of some of 
our advanced social reformers, that capital should be 
employed and works carried on solely for the benefit 
of the workers, was practically establishing itself as 
an accomplished fact. He next considered supply and 
demand, and artificial restraints, such as the restriction 
of hours of labour, the effect of which must be an 
enhancement of the cost of production, which, it is 
to be feared, would often prove fatal to the trades to 
which these restrictions were applied, by still further 
handicapping them in the race of competition in which it 
is already hard enough for them to hold their own. 

Dealing with strikes, he said that of all the mad and 
fatal expedients for driving away and crippling trade, 
none are so mad and fatal as the gigantic and prolonged 
strikes which from time to time disfigure the face of our 
industrial records, leading in many instances to the 
closing of works and mines which can never be reopened, 
and the loss of markets which can never be regained. 
Perhaps nothing tends more to check enterprise and 
to alarm capital which might otherwise be embarked in 
opening out new markets all over the world, than the 
feeling of insecurity and uncertainty which these condi- 
tions of trade produce. Never was there in the history 
of the world so much accumulated capital waiting for 
employment, but owing to the unstable conditions of in- 
dustrial enterprise, capitalists at present prefer securities 
yielding 2 or 3 per cent., where there is some assurance 
of stability, to the more precarious trade investments 
which have ceased to offer the probability of a return 
commensurate with the greater risk which they involve. 

He commented on legislation, and went on to consider 
the foreign cotton and banking trades. The prosperity of 
the Japanese cotton mills, twenty-one of which in 1891 
paid an average dividend of 17 per cent., whilst our 
Lancashire mills were working at a loss, estimated in 
1894 to amount to £411,000, is a very significant feature, 
whilst equal stress was laid upon the enormous develop- 
ment of late years in the cotton mills of India and China, 
and the prophecy was hazarded that before long the 
products of Asiatic mills would dominate the markets of 
Europe. In conclusion, he said that the only poor conso- 
lation which it seems possible to derive from the figures 
adduced, is that the present acute depression from which 
we are suffering does not so much indicate that we are 
being left hopelessly behind in the race as that we are 
fellow-sufferers with most of the nations of the West, 
although we cannot shut our eyes to the fact that the 
proportion of the trade of the world as enjoyed by other 
countries, as compared with our own, is steadily creeping 


FThe merits of the address were warmly commended 
by Sir James Kitson in moving the customary vote of 
thanks, which was seconded by Mr. Victor Cavendish, 
M.P. Sir James mentioned that the Government had 
sanctioned a very considerable increase of expenditure 
for railway extension in India, which was likely to lead 
to considerable increase in the activity of the iron trade 
as soon as satisfactory financial arrangements could be 
made with the Indian authorities. The first and only 
paper read at the meeting on Thursday was the 
following one by Mr. Arthur Cooper, Member of Council, 
on :— 


Mertat Mrxers as USED AT THE WORKS OF THE 
NortH-Eastern STEEL Company, LIMITED. 


The North-Eastern Steel Company’s works were origi- 
nally planned with the view of taking a portion of their 
requirements of iron in a molten state direct from blast 
furnaces, the remainder from cupolas erected adjacent 
to the converters. The general arrangement of the 
works was fully described in a paper the author had 
read before the Institute at its meeting at Chester 
in September, 1884. A very short experience in the 
use of molten basic iron direct from the blast fur- 
nace, as then made, convinced the company that they 
could not depend upon getting such iron sufficiently 
regular in composition for use in basic converters, and 
after a very short trial the use of iron direct from the 
furnaces was abandoned. Additional cupolas were 





erected, and for oa years ending December, 1892, 
cupola-melted iron alone was used from pigs made and 














supplied from six or seven different blast furnaces in 
the neighbourhood. By a system of inspection and 
sampling of each delivery of pig, and a careful admixture 
of the different grades, fairly uniform results were 
obtained, but notwithstanding every care, there were at 
times slight irregularities in the product of the cupolas, 
due to their irregular working; for, although the iron 
charged was mixed to average a certain standard com- 
position, it frequently happened that the molten iron 
from the cupola varied considerably in silicon and man- 
ganese, larger quantities of these metals being oxidised 
at one time than at another. These slight irregularities 
gave more or less trouble, and required more or less care 
and attention in the subsequent conversion of the iron into 
steel. This was the position when the metal mixer was first 
brought under the author's notice by Mr. David Evans—at 
that time general manager of the Barrow Hematite 
Steel Company, who had recently erected at the Barrow 
works a mixing plant for use in their hematite process, 
and who placed at the author’s disposal results of its 
working at those works. So much premised, Mr. Cooper 
went on to speak of the work done by Mr. Massenez, at 
the Horde Works in Westphalia. Very soon afterwards 
a licence was arranged by the North-Eastern Steel Com- 
pany with the owners of the patents, and a mixer was 
erected at the North-Eastern Works of 150 tons capa- 
city. This was described by the aid of diagrams. 
At first, blast-furnace iron only was used in the mixer in 
quantity amounting to about 2000 tons per week; but 
after a very short trial it was apparent that the most 
regular, and by far the best results, were attained by 
passing the cupola iron also through the mixer. It was 
likewise clear that this was beneficial to the working 
of the mixer itself, as from the first trials the 2000 tons 
weekly of blast-furnace iron appeared to be barely suffi- 
cient to keep the heat in the mixer high enough to main- 
tain the slag in a fluid state—a condition absolutely 
essential to successful working. Mr. Cooper then 
dsscribed additions to the plant, and described the method 
of working. From the beginning of May, 1893, the whole 
of the molten iron used, consisting of about 2000 tons of 
blast-furnace iron and 1800 to 2000 tons of cupola iron 
each week, has been passed through one or other of the 
two vessels, and the results have fully justified the com- 
pany’s expectations. The author warned his hearers, in 
conclusion, that it must not be for one moment thought 
that a mixer will cure all the ills which beset a steel- 
maker; that by its use inferior and unsuitable iron can 
be made into good steel at a reduced cost. Such is not 
by any means the case. If very grey or very common 
white iron be admitted, it is almost certain that several 
casts of inferior steel will follow. 

The discussion on Mr. Cooper’s paper was mainly in 
the direction of testifying to the merit of the method of 
mixing by the speaker, who had used the process—which, 
as pointed out by Mr. David Evans, was devised by the 
late Captain Jones at the Edgar Thomson Works, where 
it is now used in a greatly enlarged form. Mr. Carnegie 
stated that he was preparing to put in a mixer, in con- 
nection with a new blast-furnace plant, to contain 600 tons 
of liquid metal, the furnaces being intended to run 
500 tons each per day. In answer to a question from 
Mr. Martin, the author stated the loss on the metal to be 
about 4 per cent. Mr. Le Neve Foster, in suggesting 
that molten iron from the mixer might be beneficially 
used in the open-hearth furnace, mentioned a process 
that has come into use in America, where the scrap for 
the farnace charged is agglomerated by running melted 
pig-iron upon it—about 10 cwt. of scrap being placed in 
the mould, which is then filled by running a ton of cast 
iron upon it. The blocks or balls so produced are charged 
hot, and a notable saving in time in getting out the 
charge is effected. Mr. Massenez, of Horde, gave the 
results of his extended experience of the process at those 
works. 

Mr. Windsor Richards considered that no advantage 
was to be gained by using liquid iron in the open-hearth 
furnace, as suggested by Mr. Foster. He had made com- 
parative experiments, but the result seems to be the 
same in either case. The necessity for such a very large 
mixer at Mr. Carnegie’s works might be best brought out 
by some figures which he had collected during a month's 
visit at the Edgar Thomson Works, where 17,600 tons of 
hematite iron were run from seven blast furnaces in one 
week, and as many as twelve 10-ton ladles were filled at 
asingle tapping. The highest blast furnace yield has been 
an average of 440 tons per day for a month. At the 
different works belonging to the company 128,000 tons of 
ingots had been made ina month. The author in reply 
stated that the loss of silicon in the mixer was about 
0:02 per cent., the proportion of that element in the 
metal delivered to the converter being brought to within 
0:4 to 0°7 per cent. from an extreme range of 0°4 to 1°5 
per cent. on that received from the blast furnace. The 
sulphur varied from 0°04 to 0°07 per cent., or an average 
of 0°08 per cent., about 0°03 per cent. being removed by 
the action of manganese in the mixer. 

At the close of the discussion, a proposal to allow 
members to compound for their annual subscription by a 
payment of thirty guineas was adopted on the motion of 
the President, and the meeting adjourned until Friday 
morning. The annual dinner of the Institute was held 
on Thursday evening at the Freemasons’ Tavern, and was 
well attended. 








THE project of a navigable canal to connect the 
Danube with the Moldau and Elbe, which has been under con- 
sideration for some years past, seems to be coming forward. 
Towards the close of 1892 a committee was appointed to investi- 
gate the proposal. A technical sub-committee, authorised by the 
Aastrian Ministry of Commerce, has completed its labours. The 
Vienna correspondent of the Times says, ‘‘ Its proposal is that the 
canal shall start from the Danube near Vienna, joining the Moldau 
at Budweis, in Bohemia. From the latter town to Aussig, in the 
north of the same province, a minimum depth of 2°1 metres is to 
be maintained in the rivers Moldau and El The plans of tha 
technical sub-committee were adopted in full by the last general 
meeting of the principal body,” 
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THE RELIANCE STOCKLESS ANCHOR—AT A SHIP LAUNCH 


THE RELIANCE STOCKLESS ANCHOR. 


A Feature of this anchor lies in the utilisation of the principle 
of the mushroom anchor, such as is used in the mooring of 
lightships, by means of the addition of two arms with broad 
palms. It will be seen by reference to the accompanying 
illustrations that the head is so shaped that when the anchor 
is dropped and drags a pile of earth is carried forward, so 
that the anchor rapidly buries itself. It is claimed also 
that the concave or mushroom head gives extra holding 
powers, especially in soft ground, as in Rangoon Harbour, or 
the rivers Plate and Hooghly. This crosshead is manu- 
factured from cast-steel, having a tensile strength of 26 to 31 


tons per equare inch, pieces cut from which are required to | 


bend when cold to an angle of 90 degrees without fracture. 
The head is finally dropped from a height of 12ft. on to 
metal plate bedded on concrete, both tests being made in 
the presence of Lloyd’s inspector. 
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FRONT ELEVATION 


LAO ELEVAT/IN 


The photographs, which were taken on the occasion of 
the launch, in April last, of the S.S. Arion, from the yard of 
Messrs. Furness, Withy and Co., of West Hartlepool, show 
that the anchors buried themselves, though they were 
dragged on this occasion only some 30 yards. A feature, 
of course, which is held in common with all stocklers 
anchors, is the obviation of davits, blocks, or falls, as the 
anchor can be stowed close up to the ship’s bows in the hawse 
pipe, the head only protruding. This is here in combination 
with the holding power of the mushroom anchor, which is in 
brief the chief merit which the patentees and makers, Messrs. 
W. L. Byers and Co., of Sunderland, claim for their 
invention. 








INSTITUTION OF MINING AND METALLURGY. 


A MEXICAN MINE, 


AT a meeting of the above Institution a paper was read by 
Arthur C. Claudet entitled “‘ Mining and Milling at the Mes- 





quital del Oro Gold Mine, State of Zacatecas, Mexico,” which | 


may to some extent be regarded as a type of what a paper 
dealing with mining should be, in order to be of use to those 
engaged either as engineers or otherwise in such operations. 
We learn from this paper that the Mesquital del Oro Mines 
are situated in the most southern part of the State of Zaca- 
tecas, 190 miles to the south-west of the city of Zacatecas, 


and 70 miles north of Guadalajara, the capital of the State | 


of Jalisco; the city of Juchipila is about 38 miles to the | 
| On the crusher floor the dead rock is sorted out when pos- 


north-east. The exact geographical position of the mines is 


longitude 103-66 deg. west of Greenwich and latitude 21-33 | 


deg. north. The nearest railway is the branch of the Mexican 
Central, terminating at Guadalajara, from which place, how- 
ever, there is only a mule track to the mines, and all heavy 
machinery has accordingly to be transported by wagon from 


Zacatecas, whence a fairly good road now exists all the way | 
to the mines—although the last part is very steep, the | 
| gin. long by Jin. wide. - The amalgamating tables are ten in | 
| number, and 11ft. 9in. long by 4ft. 6in. wide, the inclination | 


descent being 4000ft. in six miles, The mines are at an 


altitude of 3500ft.,on the southern slope of the very pre- 


cipitous range of mountains known as the Sierra Morones, | being 1jin. to the foot. Originally these tables were 16ft. | ; 
| in favourable circumstances, Their Lordships refused the applica- 


was deposited below 8ft. from the screens. There is a small | tion, 


in a@ fertile mountainous country, with moderately good 
climate. The river Mesquital runs in the valley, and 


| 
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varies from a mere ditch in the dry season to 4 torrential 
rush of water in the wet period. To avoid inconvenience in 
the dry season, at the close of the rainy spell dams are 
erected at various points up the river, and are subsequently 
removed as required. Geologically the country is porphyry ; 
the veins, with well-defined walls, contain quartz with bands 
of ferruginous clay, mineralised with variable quantities of 
free gold, averaging 10 dwt. per ton, small quantities of 
copper carbonate, and occasionally micaceous iron. The 
main vein strikes about 70 deg. east, and dips a little south, 
but is perpendicular at places; there are various other veins 
to the south with northerly dip. The veins bifurcate at 

laces, but unite again at no great distance, the juncture 

ing characterised by an impoverishment of the lode. The 


| lode varies in width from 20ft. to 1ft., and averages 4ft. to 6ft. 


At the east and west extremities of the present workings it is 
too poor for working, but between these points the value 
is uniform. The mine is one of antiquity; old Indian work- 
ings have been encountered, whilst documents in the archives 
at Seville, dated the commencement of this century, have 
reference to these mines, and it is noteworthy to observe that 
— traditionally of immense richness have not proved to 

so when reached by recent operations. The present 
owners have an area of 400 acres, and pay 10 dols. a year for 
each “ pertenencia’’ of 10,000 equare metres not being ex- 
ploited. A description of the old and new workings is given 
in the paper, and very interesting details as to the methods 
of working, length of time occupied, and cost, are furnished. 
Thus, a tunnel 7ft. wide, 8ft. high, 2281ft. in length, took 
about four years to drive, at a total cost of 25,350 dols.; the 
average rate and cost being respectively 113ft. per week and 
11-11 dols. per foot, whilst the lowest cost was 3°58dols. a 
foot at the commencement, and the heaviest 20°87 dols. 
a foot at the end, when air and temperature were 
unfavourable. The rate varied from 10°08 to 13° 09ft. a week, 
presumably with the character of the rock. Shaft sinking 
has cost from 6°37 to 14°25 dols, and progresses at about 
6ft. a week. The usual system of levels, winzes, and stopes 
is adopted; the first are made SOft. apart, the winzes are 
sunk every 100ft., and the stopes are worked underhand. 
Alldrilling is done by hand, and working day and night, three 
shifts in 24 hours, the average rate is 3}ft. to 4ft. a week. 
Dynamite is the only explosive used, and the mine is lighted 
by candles carried by the miner; about 16,000 lb. of candles 
are consumed in a year. There are 12,610ft. of levels, 1246ft. 
of shafts, 4250ft. of winzes, and 1000ft. of cross-cuts. Three 
hundred natives, six English foremen, and two English 
blacksmiths are employed in the mine; the captain 
gets £40, the other Englishmen £20 a month, the 
natives 70 cents to a dollar a day. The workings 
are easily kept in fork by a Niagara pump. Tramming 
is effected in the ordinary way, the distance being 2300ft. in 
the tunnel and 3000ft. in the open, all down grade to the mill. 
The cars hold one ton, and make 100 journeys a day. The 
output is below 38,000 tons a year. The total cost of mining 
is 3°78 dols. per ton of ore mined. A valuable detailed account 
of the apportionment of this amount under various heads 
and items is appended to the paper. 

The mill is situated on the river, 3000ft. below the entrance 
to the tunnel ; the water used in it is six tons for each ton of | 
ore. Inthe arrangement of the mill advantage has been taken 
of the natural fall of the ground. The mill is driven by a Cor- 
liss 90-horse power engine, cylinder 16in. by 42in., with a Gal- 
loway boiler. This supplies steam for the whole mill, includ- 
ing the Knowles pumps which raise the water for milling. 
The fuel is wood, principally oak. Itis plentiful and com- | 
paratively cheap, costing 4:90 dols, per cord of 128 cubic feet, 
the consumption in the mill being 317 cords per month. 

The ore from the mine is deposited on the uppermost mill 
floor ; this floor is capable of holding a large reserve. The 
ore is occasionally very wet, the moisture being roughly 7 per 
cent. Two-thirds of the ore will pass through the upper 
screens, and one-third goes to Blake crushers, with jaws 10in. 
by Tin. set to 2in., the larger lumps being broken by hand. | 


sible, but the ore milled contains about 14 per cent. The 
mortars are fed by Hendy’s automatic feeders, attended b 

two boys on each shift. There are fifty stamps, which weigh | 
650 1b. each; the drop is 8}in., and the speed eighty blows per | 
minute; they treat 100 tons a day. The screen surface | 
exposed is 4ft, 6in. by 13in. in each battery of five stamps, 
and the screens are forty-mesh slot screens, the slots being 





long, but they were shortened, as practically no amalgam 








Hepburn pan to treat the rich sands coming from the mor 
tars at the monthly clean up. 

The mortars have two inside coppers, a back plate 4ft. 2in. 
by 64in., and a front plate 4ft. 2in. by 44in., with the usual 
copper tables below the screens. Twice in twenty-four hours 
the outside coppars are cleaned. The inside coppers are 
cleaned every six days. 

The present average daily consumption of quicksilver for 
each mortar is about 14} 0z., added in small quantities at 
half-hour intervals during the twenty-four hours. The 
quantity, however, varies with the richness of the ore. 

Of the total gold saved by amalgamation, 70 per cent. is 
secured from the inside plates and clean-up of the mortar 
residues, and 30 per cent. is obtained from the outside tables. 
There is a general clean up of the mill at the end of each 
month. The total loss of quicksilver in the milling, including 
mechanical and accidental losses, and loss in retorting and 
melting, is ?0z.—troy—of quicksilver to loz. of fine gold 
recovered. The composition of the bullion is :—Gold, 850; 
silver, 50; copper, 100; total, 1000. The copper is chiefly 
derived from the ore and not from the plates. 

A good system of sampling is in use at the mill, and is 
described in the paper. The sample is collected, throughout 
the day and night, from the ore before feeding into the 
stamps, and is mixed, quartered down, and examined every 
twelve hours. Moreover, a part of each sample is put aside 
for a check sample, examined once a month. The tailings 
are also sampled and assayed. No system of treating them has 
been introduced, but they have been the object of experiment. 
Re-amalgamation extracts practically nothing; concentra- 
tion saves only 4 dwt. per ton of ore, and the material is too 
poor—2 to 24 dwt. of gold per ton—and too slimy for chemi- 
cal processes. An important point is the fact that the mill 
cost £7378, that the boiler, transport to mine, and erection 
cost £8528, making the total £15,906. 

The labour employed is chiefly Mexican, and each shift 
consists of two men for the crushers, two boys for the tappet 
floor, two boys and a chief mechanic for the battery floor, 
one man for the engine-room, two for the boiler-room, and 
one boy for the pump-room. Each shift is in charge of a 
white mechanic; there are also several additional hands. 
The total cost of milling is 1:56 dols. per ton of 2000]Ib. An 
analysis, also a table of wages paid in the mill, and the cost 
—delivered at the mine—of various materials used in the 
mine and mill, are given in the paper. 

The effect of variations in the rate of exchange is well 
shown ina table. With a fallin the price of silver a great 
reduction in the cost of operations is apparent, when regarded 
as paidin English coinage, although really no such great 
reduction had been in operation. Thus, in 1891 the cost per 
ton was 7°79 dols., or 26s. 7d.; in 1893, 6:97 dols., but only 
193. 114d. In the former year the exchange was about 41d., 
in the latter year 343d. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL 


(Present—LorD Watson, Lord HopnHouse, Lord Morris, LorD 
Davey, and Sir RicHarD CoucH,—S8th May, 1895, 
CARL PIEPER’S PATENT. 

TuIs was a petition for the prolongation of letters patent 
granted to Carl Pieper, Berlin, for an invention of ‘‘ certain 
improvements in the expansion gear of steam engines,” a com- 
munication from Dr. Wilhelm Rudolph Proell, of Dresden, bearing 
date May 12th, 1881, and numbered 2069. 

Mr. A. J. WALTER and Mr. FEARNLEY OWEN were counsel for 


| the petitioners ; the ATTORNEY-GENERAL and Mr. Surron for the 


Crown. F 
Lorp Watson, in delivering their Lordships’ judgment, said 


| that in this case their Lordships were invited to grant an order for 


which, as far as they were aware, there was no precedent—and 
none had been stated by counsel at the Bar. The patent sought 
to be prolonged was one of four—three of which were issued in 
continental countries, the last of which expired two years ago, 
since which date the patent in question had still been current and 


| her Majesty’s subjects exposed to some degree of prejudice, which 
| was not occasioned to the inhabitants of any other country. Their 


Lordships were not prepared to say that in these circumstances 
there could be no renewal of the patent, but they were certainy 
repared to go this length, that the circumstance of its being the 
ast patent—the sole survivor—was in these circumstances a great 
obstacle to granting a renewal. It would require very strong 
grounds to warrant the renewal of the patent in these circum- 
stances, and their Lordships had not been able to find any grounds 
to warrant them doing so, although they were quite prepared to 
hold that the patent had sufficient merit to warrant a prolongation 
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< S PASSENGER LOCOMOTIVES, CALE- 
a DONIAN RAILWAY. 


We illustrate this weck one of the fine locomotives 
designed and constructed for working the very heavy 
passenger traflic of the Caledonian Railway, by the late 
Mr. John Lambie, locomotive superintendent of the line. 
The Caledonian Railway is best known to our readers as 
the link between Carlisle and Edinburgh, a distance of a 
little over 100 miles, although the company has 807 
miles open. The nature of the work done by Mr. 
Lambie’s engines will be appreciated from the figures 
which we give. The coal consumption will compare most 
favourably with that of any other locomotives in the 
world. 

Up to the time when Mr. Lambie’s engines were put 
on, the express traffic was worked by the very fine engines 
designed by Mr. D. Drummond, one of which we illus- 


to} 
trated very 


made during the celebrated “race to the North,” when 
the run from London to Edinburgh was made in eight 
hours. We also gave a section of the line. We may 
remind our readers that a train running 
from Carlisle to the North has to sur- 
mount the Beattock bank, rising for six 
miles at the rate of 1 in 75, and 


fully in August, 1866. In our impression for | 
September 14th, 1888, we gave some particulars of a run | 


that very nearly 82 lb. of coal were burned per square foot 
of grate per hour. The evaporation, all things considered, 
was very satisfactory, the coal not being nearly so effi- 
cient as Welsh. The evaporation per mile was 268 lb., 
and per hour 11,966 lb. Each foot of grate surface pro- 
duced steam at the rate of 61:3 lb. per hour, and each 
foot of heating surface made steam at the rate of 10°1 lb. 
per minute, which represents a very satisfactory per- 
formance. 


| ‘Turning now to the use made of the steam, we shall 
| not be far wrong, we imagine, if we take the consump- 


tion of fuel to be at the rate of 3 lb. per indicated horse- 
power perhour. This represents 22°5 lb. of steam, which 
ought to suflice for the production of a horse-power. Mr. 
Gooch found that engines of the Great Britain type 
managed with about 2% 1b. of coal per indicated horse- 
power per hour. It is not at any time an easy matter to 


| arrive at the horse power of a locomotive, because it 


varies so much from minute to minute. But on the basis 
of fuel consumption we have laid down, it appears that the 
average power exerted was 531-horse power. Now 
45°5 miles per hour is 4004ft. per minute, and the pull 
on the drawbar must have been 4376 lb., because 


9188 _ 
224 

believe that the resistance of the coaches could have 
been so small at the speed, while that of the engine and 
tender reached nearly 27 lb. per ton. The net work 
of the locomotive must therefore have been considerably 
higher than that of the American locomotives to which we 


9°75 lb, per ton. We find it impossible to 


| have referred. 


Our figures admit of being checked. The tractive effort 
of a locomotive engine is always calculated by Pambour’s 


| rule, which it may be worth while to give here for the 
| benefit of such of our readers as may not be familiar with 


it It runs as follows:—Square the diameter in inches 
of one piston; multiply this square by the length of 
stroke in inches, and divide the result by the diameter of 
the driving wheel in inches. The result is the tractive 
effort of the engine for 1 lb. average effective cylinder 
pressure. Mr. Lambie’s engines have cylinders 18in. in 
diameter. The square of 18 is 324. The stroke of the 
piston is 26in., and the diameter ofthe driving wheels 


78in. We have then by the rule mx 26 = 1081b. 


tractive effort nearly for each pound of 
average pressure in the cylinder. Divid- 
ing 4376 by 108, we have nearly 41 Ib. 
This represents, not the initial pressure of 





approached by four miles rising 1 in 88 
and1lin80. In traversing the forty- 
nine miles from Carlisle the train has to 
climb 950ft. In like manner the up 
train from Glasgow has to climb 980!t. 
in fifty-two miles. There is, indeed, 
scarcely any level ground in the whole 
distance. 

A melancholy interest attaches to the 
engraving we publish. ‘The original 
photograph of the engine was placed in 
our hands by Mr. Lambie-only a short 
time before his death. We have already 
given some particulars of Mr. Lambie’s 
career. It may be not without inte- 
rest, however, to many of our readers 
if we say here that he was born at the 
Ayrshire village of Saltcoats in 1833, he 
moved with the family to Motherwell in 
1840, when his father became traffic 
manager of the newly-opened Wishaw 
and Coltness Railway, which was 
absorbed by the Caledonian system in 
1848, Entering the railway service in 
his thirteenth year—just after his 
father’s death — he spent five years 
apprenticeship as a fitter in the works 
at Holytown Bridge, and soon after 
was made a foreman. After filling three 
similar positions of increasing responsi- 
bility, he became assistant locomotive 
superintendent, and ultimately head of 
the department in 1891. On the Cale- 
donian Railway this department em- 
braces the building and upkeep of all 
the rolling stock, and the arrange- 
ments for running. Under Mr. Lam- 
bie’s régime many improvements were 
made in the rolling stock; locomotives 
were built unsurpassed in the kingdom 
for power and speed, and carriages with 
every modern luxury and convenience. 
He showed the greatest sympathy and 
interest in everything tending to the 
welfare of the thousands whose activi- 
ties he controlled, giving models and 
drawings of engines to their various 
associations, and presiding at their social 
gatherings. 





Of simple manners and Le al 
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course, but the average effective pressure, 
back pressure being deducted throughout 
the stroke, and would correspond to a 
total average pressure in the cylinder of 
probably 60 lb., which seems to be not far 
from the truth. We say 60 1b., because 
the resistance of the air equals 15 Ib., and 
we have to add a good deal more for the 
difficulty of getting the steam out of the 
cylinder at the speed. A wheel 6f. 6in. 
in diameter makes the round number 
2-585 revolutions to the mile, and at 45°5 
miles an hour, nearly 196 revolutions per 
minute, so that the cylinder must be 
emptied in little more than 0°255 of a 
second. i 

Finally, assuming that the coal burned 
costs the railway company 10s. per ton in 
the fire-box, we see that the cost of fuel 
for hauling the train 103 miles is 16s. 
We commend this fact to the advocates 
of electricity as a hauling agent. It is 
evident, we think, that whatever the 
advantages of the electrical system may 
be, it cannot possibly compete with the 
modern locomotive as far as cost of fuel 
is concerned. 

We have thus endeavoured to sketch 
out the more salient features in the per- 
formance of a first-class modern locomo- 
tive fully loaded and maintaining a high 
speed over a hilly road. The requisite 
data are seldom to be had because few 
experiments are carried out with locomo- 
tives, and the results of the few that are 
made are not made public. It will, how- 
ever, be readily understood that our 
figures deal, and can only deal, with 
average results. The consumption of fuel 
while the engine was climbing was, no 
doubt, much more than at the rate of 
80 Ib. per square foot of grate per hour. 
In the same way, where the engine was 
running down hill it was no doubt much 
less. The average effective pressure in 
the cylinder varied also continually. But 
all the figures permit of being reduced, as 

. we have reduced them, to a general aver- 

e; and as such they give an excellent 








most upright character, he gained the 
confidence and esteem alike of his 
directors, colleagues, and subordinates. 

Mr. Lambie carried out with one of 
these engines a very interesting series of experiments. 
The feed-water was weighed, the coal was weighed, and 
all the particulars were recorded. Without going into 
oa detail the following table gives the principal 
results :— 


| 
Train and station. 72 m. ex | 8.35 pm. ex 











asgow. | Carlisle. 
Number of vehicles in train... ... ... 9= 144 8=138 
Total weight of train, includin, s- . 
sengers and luggage, but cooling | 
NE ness othe cea) Seo ces cro vcel Satie. | -. 2a toms 
Total length of engine and train... ... 482ft, |  436ft. 
Number of stops between Glasgow 
_Central and Carlisle Or es None 
Number of stops between Carlisle and 
Glasgow (Ezlinton-strest) ... ...... -- One 
{ 39°72 and 


Length of ran between stops... 102-3 miles 1 61°58 miles 
‘17 and 


Mean speed per hour between stops ... 45°46 miles 


Coal used per mile, mean of up and 
cig eel ica — | 35°02Ib. 
ater used per mile, mean of up and | 
down journey ; ~ 


pee RAS <6 ade. 5 26°3 galls. 
ater evaporated per lb, of coal... .. 7°51 Ib, 





Coal used per mile per ton of train _ 2°507 cz, 
Coal used per mile per ton of engine 
chin. Se ei sae oe aalee tie ss 


| 1864 oz. 


Ps figures enable us to arrive at results concerning 
; € whole performance, which possess no small interest. 
n the first place, it will be seen that the coal consump- 
tion is not complicated by lighting up or shunting. On two 
om one up and one down, for example, there was 
one neglecting small fractions, 8582°5 lb. of coal, or 
ps de of coal per mile. Taking the average speed at 
py miles per hour, the consumption was at the rate of 
Th 8 Ib, per hour. The fire-grate area is 19°5 square feet. 

erefore, again eliminating unimportant fractions, we find 


| A few years ago we discussed this question with one of 


| appeared to be disposed to accept our explanation of the 


54 
45°62 miles | ¢ 7 : 
ee | that in this country, the permanent way being much 





JOHN LAMBIE 
aii . =~ = 581-horse power. 


takes no cognisance of the resistance of the engine, which 
is of two kinds—that due to its own internal friction, and 


But the calculation 


| that due to the road, the locomotive being regarded as a | 


vehicle. Various experiments made in the United States | 
have gone to show that of the total power of the engine, | 
not more than one-half was utilised in hauling the train. | 
our United States contemporaries, who ultimately 
cause of the apparently enormous loss, which is that the 
locomotive has, especially on a weak road, continuously 
to press the track down to its ultimate bearings. The 
leading wheels are therefore virtually always running 
up hill. This is not the case with the coaches, which, 
following the engine, find the road already brought down 
to its bearings. There is excellent reason for believing | 


better than that on which the American experiments are 
conducted, the rolling resistance would be greatly less. 
But taking the figures as they stand above, we find that 
the gross resistance of engine and train works out at a 
little over 14 1b. per ton, which is probably very 
close to the truth. The assumption is, of course, that 
the line is a dead level, and that the average weight of 
engine and train together is 308 tons. As the run was | 
made both ways, the inclines compensate each other, in 
so far as they affected the resistance. That is to say, | 
whatever was added to the resistance by the incline 
when the train was going up was taken off when the 
train was coming down. It is worth while to try what 
the figures would be if half the whole work of the | 
engine was expended in propelling itself and the tender. 
The average weight of the train alone was 224 tons; | 








halving the tractive effort we have 2188 Ib., and | 





idea of the performance of the locomo- 
tive. In an early impression we shall 
publish sectional engravings of the en- 
gine, which will give details of its 
construction, which cannot of course be had from a 
photograph. 
inci imensions of 18in. by 26in. by 6ft. Gin. ie Passenger 
neat te \Rokoas T Be fay ~ = 
Boiler :— 
Tube heating surface... 


; 1071°50 sq. ft. 
Fire-box heating surfacs ... 


_ 112°62 sq. ft. 


Total heating surface... 1184°12 sq. ft. 
Fire-grate area ... ... 19°5 sq. ft. 
Barrel (steel) :— 
Pe te ee . 10, Shin. 
Mean outside diameter 4ft. 64in. 
Thickness of plates ... ... ... yin. 
Thickness of front tube plate ... . 7. 
Height from rail to centre... 7ft, 3in. 
Inside diameter of dome ... .. . ft. 4in. 
Inside diameter of steam pipe... din. 
Fire-box shell (steel) :— z 
Length outside ... ... 6ft, 2gin. 
Width outside... ... 4ft, din. 
Thickness of plates .. ... ... ... .. fin 
Depth below centre line at front ... . ft, Sin. 
Depth below centre line at back ... 4ft. 9in, 
Fire-box (copper) :— : 
Length inside at top... ... . 5ft. 3gia. 
Length inside at bottom ... 5ft. 743in. 
Width inside at top ... ... .. Sit, 6g, 
Width inside at bottom ... ... SE. 6din. 
Depth inside at front ... 6ft, 2in. 
Depth inside at back... ... ... . 5ft, Sin. 
Height inside above centre line llin. 
Thickness of plates .. ... ... ... sin. 
Thickness of tube-plate at tubes ... lin. 
Thickness of tube-plate at bottom... gin. 
Mean pitch of copper stays . 4in. 
Diameter of copper stays... lin. 
Tubes (brass) :— 
i ee . 238 
External diameter : lgin,- . 
| eee ll and l2i.w.g. - 
between tube-plates ... .. 108. Zin, 
Centre to centre... wwe . 2gin, 
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Smoke-box (steel) :— 

Li inside ... 

Width inside... 

Thickness of plates, front... 
Thickness of plates, side ... Snes 
Steam pipes, inside diameter... ... ... 
Blast pipe, annular, equivalent diameter 
Calmaan taney s— 

Diameter at top... ... 

Diameter at bottom ... 
safete valves (2 rails oe 

‘ety valves (gun-metal) : — 

Number - Ae ee 

Working. ere Pics fee ti ost 

orki ressure in lbs. per eq. in. 
Feamnen fea) = silane 

Thickness of plates ... ... .. 
Distance between... ... ... ... ... 
Distance between in front of cylinders... 
Front end to bogie pin centre... ... ... 
Bogie pin centre to driving axle centre... 
Driving axle centre to t 
Trailing axle centre to back end 
Buffer beams (steel) :— 


ae 
Thickness of metal 
Centretocentre.. .. ... .. ... .. 
ee ee lanaea tc greet Seen 

ength of steam and exhaust ports (twe) 

Width of steam ports... i erase 
Width of exhaust ports 
Width of port bridges... 
~~ valves (gun-metal) : — 

Outside lap... ... ... 

Laad in full gear, front 
Lead in full gear, back 
Maximum travel... ... 
Pistons (cast iron) :— 
ee ROR 
Diameter of rods... 

Slide bars (cast iron) :— 
Width of surface... 
Distance apart ... ... ... 

— — cast iron) :— 

RES ices viede,~ ‘ons. ax nore 
Crossheads (iron, forged to piston rod-) : — 
a ae. se ebesBieny Santis 

engthofpin .. ... ... 
Connecting-rods (iron) : — 

mete ena SEY ae 

epth at large end ... 
Depth at emall end 
Valve spindles (iron) :— 

SS eee 
Centretocentre.. .. .. ... 
Valve spindle guide-rod (iron) :— 
poe ed Sees acct son nmi 

sngth of bearing... 
Expansion ok (ia) one 
ix on iron) :— 
a. 
Radius of slot * 
Excentric rods (iron) :— 

Length from centre of pin 
Diameter of pin... ... ... 
| a shale aperietaeth 
Excentric pulleys and hoops (cast iron) :— 
nn, SB CES aD 
Width ... 

Linear advance ... ... 

Centre to face to hoop 
Coupling rods (iron) :— 
Depth at middle... ... 

Thickness at middle .. 

Depthatend ... ... 

Phe nace yaa er 
Joupli ins (iron) : — 

— 
Centre to centre of axle ... 

Crank axle (steel) :— 

Diameter at middle ... 

Diameter of crank pins 
Length of crank pins.. 

Width of crank webs... ... ... 
Thickness of crank webs, inside 
Thickness of crank webs, outsile ... 
Diameter of journals ... 

Length of journals... 
Centres of journals ... 

Diameter of wheel sea 
Trailing axle (steel) :— 

Diameter in middle ... ... 
Diameter of next journals .. 

Diameter of journals ... 
Length of journals 
Centres of journals ... ... 
Diameter of wheel seats ... 

Bogie axles (steel) :— 
iameter in middle .. ... 

Diameter of journals ... 
Length of journals... 
Centres of journals .. ... 
Diameter of wheel seats ... 


Diameter ... ... 
Number of spokes 
Diameter of ‘- ~ ; 
Thicknessof boss ... ... ... ... 
Driving and trailing tires {.tee)) :— 
Diameterontread .. ... ... ... 
Thickness of tread 
Width, driving ... ... 
Width, trailing ... ... ... 
Distance between, driving 
Distance between, trailing ... 
Bogie wheel centres (cast stee]) : 
__ “Fie aes 
Number of spokes 
Diameter of cole 
Thickness of boss 
Bogie tires (steel) :— 
Diameter on tread 
Thickness on tread 
Le ae 


Driving and trailing wheel centres (cast steel) :— 


pitanoe between... eaned 
tames (steel) :-- 

Thicknees = . a ee 
Distance between... wo. ee ae 


ing axle centre a. 


2ft. 9in. 
5ft. gin. 
in. 
onin, 
4in, 
4zin, 


lft. 6in. 
lft, Sin. 
12ft. llin, 


2 
2hin, 


160 


27ft. Llin. 
lin, 

4ft. lhin. 
3ft. Llfin. 
5ft. 3in. 
9ft. llin. 
Oft. 

3ft. Yin. 


7ft. 23in. 
1ft. 3in. 
lfin. 


lft. 6in. 
2ft. 2in, 
lin. 
Ti din. 
a. 

Sin. 
122. 
Spin. 
l}in, 


2hin. 
5ft. Gin. 


4ft, Shin. 
1jin. 
2hin. 


lft, 4iin. 
23in. 


rq 
2Sin. 


ift. Oin, 


din. 

or 
$i _ 
.. ldin. 
4hin, 


4hin. 
9in, 


7hin, 
8in. 
4in. 
lft. 
42in. 
.. 4gin. 
... Right. 
«se 
74in. 
3ft. 11jin. 
8tin, 


64in. 
7in. 
7hin. 


7din. 
3ft. 11din. 
8tin. 


54in. 
6in. 

9in, 

3ft. Sin, 
7in. 


1ft. 5}in. 
8in. 


6ft. Gin. 
3in, 
53in. 

in. 
4ft. so 
4ft. 54in. 
3ft. 
10 
lft. lin, 
6in, 


3ft. Gin. 
din. 


lin, 
2ft, Sfin, 


_| George Matthey, the Right Hon. the 














Driving axle springs :— 

oun on as tas 2 Timmis 

ing axle springs :— 
Len if aided me ean 3ft, Gin. 
C umber loaded ... RE er 
bo SR ee 
Number cf fin, plates BP eer 
Number of gin. plates ww ww. 18 

Bogie springs :- 

DE cs Oo as LES ee 

.. .. I-SSr 

| TINO 6. ca aed GT a wep 
Themen or plates... 2. ss ae ove DOT 

| Numberofplates .. .. ... ... sea 

| — base : 

Sedat Saar me vos cee | GFR. Gin. 

Fived iS ii Bae Poros eee 

re 7 errs. 

| Weight empty :— Tons Cwt, (rs, 

gS sc). sere oi sy cee) i a ee 

| _,, as isk uses ee 2 
a Se) ae 1 

| Total weight empty Gene bn 5, re | ae | 

Weight in working order : — 

fo. ee : ez . 4 1 2 

| SONI eco Mi se ce! o5s<) ayn os ees 15 7 3 
SSE ee a . 5: 2 0 

| ‘Total weightin working order .. .. .. 45 5 1 

Tender frames (stee!) :— 

| Le Lg Cee IR se ... 22ft, lin. 
eee cs Rote ae in ae 
Distance between... ... .. Oft. 9fin. 
Front end to leading axle centre .. ... ... 4ft. llin. 
Leading axle centre to centre axle centre 6ft, 6in. 
Centre axle centre to hind axle cen‘re .. 6ft. Gio. 
Hind axle centre to back end .. i 4ft, 2in, 

Leading and hind axles (steel) : — 

Diameter in middle ... .. 6hio. 
Diameter next wheel seat fae |’ 
Diameter of wheel seat ~~ 7in. 
Diameter of journals atcentre ... — 
Diameter of journals at ends 6hin. 
Length of journals ltt. 
Centres of journals 6ft. Gin, 
Type of journals... Concave 

Centre axle (steel) :— 

Diameter in middle ... 64in. 
Diameter next wheel seat .. 43 63'n, 
Diameter of wheel seat ... i 
Diameter of journals... .. .. ... . Shin. 
Langth of journals... a . lft. 
Centres of journals Sy .. 6ft. On. 
Type of journals... .. Cylindrical 

Wheel centres (cast stee!) : — 

Diameter... ... Pere | 
Number of spokes hake Sa08,| Neneh Ue ee 
Diameter of boss... ; lft. lin. 

| Thickness of boss Geen ns 7in, 

| Tires (steel) :— 
Diameter ontread ... ... — 

| Thickness on tread .. ... ... . in, 
RIESE ae Se ee oe 5hin. 

| Distance between 4ft, Shin. 
prings :— 

ee a Ea 3ft. 

| Camber loaded ... . Vere 

| Width of plates... ... ... a nas” 
Number of jin. plates. tes Zio om 
Number of gin. plates .. . 12 

Water capacity ... ... ... ... ... ... 3572 gals, 

Coal capacity, without heaping ... 189 cubic feet 

Wheel base Bea eek gL He ... 18ft. 

Weight empty :— Tons, Cwt. Qrs. 
Front . eee. ERE aa 6 13 2 
Centre .. : ace ; 6 10 0 

C “peer Re ee t. & 2 
| Totalweightempty... .. ..-°.. .. .. 19 4 8 
Weight in working order : — 
Front . ee me 0 
Centre . Se 13 4 0 
Seas ee eee 2 
| Total weight in working order a Ae ae 
| Total weight of engine and tender in workiog 
NE ooo tee hasunicie ©. oes fees) elves ave 6 3 
| Total wheel base of engine and tender 44ft. Shin. 
| Total length of engine and tender over buffers 53ft. tin 

Brake... axe, "wt eek eee Ree Westinghouse automatic, 
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Mr. Walter Beer, C.E , on ‘‘ 
under 100ft. S @ 
set of standa‘ 


He entered into the 


ordinary meeting on Thursday last, May 2nd, a paper was read by 
e Construction of Railway Bridges 

The author advocated the working out of a 
girders for spans, starting from 15ft. to the limit 
reviously mentioned, advancing by increments of 5ft., as he 
elieved that the present weight of locomotives and rolling stock 
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MUNICIPAL ENGINEERING WORKS AT 
BRIGHTON. 


THE members of the Incorporated Association of Municipal and 
County yryet assembled in large numbers in beautifully fing 
weather at Brighton on Saturday last, the 4th inst., to hold the 
home counties district meeting. After the visitors had been 
welcomed by the mayor, Mr. A. M. Fowler, M. Inst. C.E., pre. 
sident, took the chair, whilst three papers were read, There was 
no discussion on the papers, any questions being left for considera. 
tion during the subsequent inspection of different works in the 
town, 

Mr. Francis J. C, May, M. Inst. C.E., the borough engineer 
and surveyor of Brighton, read the first paper on ‘' Brighton and 
its Municipal Works.” The paper was divided into three sections 
dealing respectively with (1) the climatic and geological features : 
(2) the works carried out from the incorporation of the town in 
1854 to 1888, during which period Mr. P. C. Lockwood was the 
borough surveyor ; and (3) with the works executed from 1889 to 
1895, whilst the author has acted as borough engineer. Passin 
on from the first to the second section, it was pointed ont that 
the system of groyning, adopted by Mr. Lockwood since 1858, has 
resulted in the reclamation of twenty-three acres of land from the 
sea, which has bled the Corporation to increase the carriage 
ways and esplanades on ‘‘ The Front” to the present noble propor. 
tions. The esplanade on the King’s-road has been widened three 
times, and the Corporation have thus secured to the town a sea 
front nearly three miles in length, with a carriage way on the top 
of the cliff 53ft. wide, and an esplanade and parade 40ft. wide, 
The sea front has been widened by building arches to carry the 
roadways, and the improvements on the sea front are protected 
from farther inroads of the sea by means of six concrete groynes 
and fifteen timber groynes, constructed between 1862-88 at a total 
cost of £75,000. In considering the drainage question, the Corpo- 
ration consulted Sir Robert Rawlinson, Sir John Hawkshaw, Sir 
Joseph Bazalgette, Mr. Hawksley, and Messrs. Bright and 
McLean, and the result of their combined experience has been the 
adoption of whatis claimed to be one of the best systems of main 
sewers, The new sewers were constructed with true gradients so 
as to render them as nearly self-cleansing as possible ; but this was 
a difficult task in consequence of the steep gradients of many of 
the streets, in some of which it was necessary to lay the sewers in 
a series of ste As at first constructed, the system had three 
outfalls into the sea, but in 1869 Sir John Hawkshaw designed the 
great intercepting sewer which is laid along the whole front from 
the western boundary of Hove to the outfall at Portobello, a 
length of 7} miles, This sewer is formed in three sections, and is 
built of brickwork in cement. The fall is 1 in 1760, or 3ft. to 
the mile. The cost of the intercepting sewer, which was commenced 
in 1871 and finished in 1874, was £104,608. As far as possible 
the air grate ventilators of the sewers have been closed, and 
a system of large open shafts has been substituted. These shafts 
are formed of he stoneware tubes 2ft. in diameter, built into 
brickwork, and are carried up in every available situation. An 
interesting feature of the sewerage system is the efficient ventila- 
tion of the intercepting sewer by means of a furnace constructed at 
Roedean, about 1} miles from the eastern boundary of Brighton, 
The sewage is conducted seawards from the intercepting sewer, 
which also receives the sewage from Hove, by three wrought iron 
tubes 4ft. in diameter, carried a distance of 1030ft. from the face 
of the cliff. In the third section of the paper, reference is made 
to the large shelter hall, the construction of which was completed 
in 1890, on the Madeira-road. Here a direct-acting hydraulic 
balance passenger lift has been erected for the transport of persons 
from the Madeira-road to the Marine Parade. The author then 
referred to the erection of a new steam laundry, to electric-light- 
ing, public parks, and baths. In this connection a noteworthy 
feature is the fact that, apart from swimming baths, the Corpora- 
tion have adopted the principle of taking the baths to the people 
by the introduction of a system of —— baths established in 
different parts of the town among the small claes of houses, instead 
of adding to the existing large establishments. This system is 
highly appreciated by the people, The firat section of the abattoir 
was opened last year. At present extensions in the main sewers 
are being executed by Messrs. B, Cooke and Co,, of Battersea, 
these having become necessary in consequence of the inadequacy of 
the two main valley sewers to properly drain the outlying areas 
in times of heavy rainfalls, A refuse destructor is now in 
course of erection, the contractors for the buildings being Mesers. 
Longley and Co., of Crawley, and Messrs, Manlove, Alliott, and 
One the furnaces. At the moment it has been decided, the 
author concluded, to make various important extensions on the 
sea front, tenders for the carrying out of which will shortly be 
invited. 

Mr. Arthur Wright, the electrical engineer and manager of 
the Corporation Electricity Works, presented a paper entitled 
‘* Points of Interest in the Development of Electricity Supply at 
Brighton.” The author stated that Brighton was the first town 
in England (1) to possess a central station for public supply ; (2) 
where the inhabitants had the opportunity of paying for the 
electrical energy actually consumed ; (3) where four distinct 
systems of electrical distribution had been in operation during 4 

riod of ten years; (4) where a differential system of charging 
‘or the electricity consumed, upon the actual cost of 
supplying it to each individual consumer, had been introduced ; 
and (5) where the current is supplied from one central station, both 
by the continuous and alternating systems of distribution simul- 








had reached the extreme limit, 


attention to the necessity for care in the arrangement of the parts, 
so as not only to give ample stre 
their easy bp ag = of -_ - ! ; I 
purpose of painting. © author also gave examples an i- 
culars of the cross girders, as well as of the main, ond tear yee 
the necessity of properly bedding the girders on their abutments, 
and the effect of placing the pm at an angle with the plates on 
which they rested. 


the Royal Institution of Great Britain was held on May lst, at the 
house of the Institution in Albemarle-street, Sir James Chrichton- 
Browns presiding. The annual report of the Committee of 
Visitors for the year 1894, testifying to the continued prosperity 
and efficient management of the Institution, was read and adopted. 
The real and funded ge er 4 now amounts to above £102,000, 
entirely derived from the contributions and donations of the mem- 
bers, and of others appreciating the value of the work of the 
Institution. Sixty-two new members were elected in 1894, and 
sixty-three lectures and nineteen evening discourses were delivered 
in 1894, The books and pamphlets presented in 1894 amounted to 
about 242 volumes, making—with 578 volumes —- by the 
managers—a total of 820 volumes added to the library during the 
year. Thanks were voted to the President, treasurer, and the 
hon. secretary, to the Committees of Managers and Visitors, and 
to the professors for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year:—President, the Duke of 
Northumberland, K.G.; treasurer, Sir James Chrichton-Browne ; 
secretary, Sir Frederick Bramwell, Bart.; managers, Sir Frederick 
Abel, Bart., K.C.B., Captain W. de W. Abney, C.B., the Right 
Hon. Lord Amhurst, Mr, William Anderson, Sir Benjamin Baker, 
K.C.M.G., Messrs. John Birkett, William Crookes, Edward Frank- 
land, Charles Hawksley, John Hopkinson, Alfred Bray Kempe, 
uis of Salisbury, K.G., 
William Swan, Basil Woodd Smith; visitors, 
Messrs, John Wolfe C.B., Charles Edward Beevor, M.D., 
Arthur Carpmael, Carl Zs Victor Horsley, Hugh Leonard, Sir 
Joseph Lister, Bart., M.D., Messrs, Lachlan Mackintosh Rate, 
Alfred Gordon Salamon, Felix Semon, M.D., Henry Virtue Tebbs, 
Silvanue P, Thompson, John Westlake, Q.C , his Honour Judge 
Frederick Meadows White, Q.C., and Sir William H. White, K.C.B, 


Messrs. Joseph 








calculating the strength of the various parts of girders, and drew 


th to them, but to allow of 
bility to all the parts for the 
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ly. The author then gave a brief historical sketch from the 
time of introduction in 1881 of experimental arc lighting in Brighton 
down to the starting of the Corporation electricity works in 1891 
and the transfer in 1893 of the undertaking of the Brighton 
Electric Lighting Company to the Corporation. The two-wire 
system was entirely converted to the three-wire method in 1893, 
and the first piece of street lighting by means of arc lamps 
energised from ordinary low-pressure distributing mains was 
carried out in the King’s-road in the same year. The Corporation 
extended the distributing mains in all directions in 1894, and put 
down high-pressure alternating current plant for supplying the 
purely residential districts in the northern part of the town. It 
is in these districts that the unique system has been developed of 
supplying electricity at light loads by the direct current, and at 
heavy loads through the medium of high-preesure alternating feeders 
and transformers, Two tables were given to show that in 1894 
the actual cost, exclusive of redemption and interest, of supplying 
electrical energy from the Brighton station was less than from any 
other central stationin Great Britain—the figure being 2° 3d. per unit 
—and that the sale was greatest in Brighton per inhabitant, when all 
towns having populations exceeding 50,000 p were d 
In regard to cost, the author said that the cost of having to be ready 
to supply electricity in ce, so in 1895 will probably amount to 80 
per cent. of the total annual expenditure. In order to emphasise this 
int curves were exhibited to show that the monthly expenditure 
epends much more upon the maximum rate at which the gene- 
rating plant has to crt 4 Hog amma d during the year than upon 
the actual amount whic! been supplied. Discussing the ques- 
tion of charges to consumers, it was mentioned that the price for 
electrical energy consumed this year is reduced to 3d, per unit a8 
soon as the Lane, wel proportion of cost of having to be ready to 
supply any user been paid for by the revenue derived from his 
previous consumption in the same half-year, being charged at 7d. 
per unit, For year this happens to be after the use of hie 
greatest demand for one hour per day on an average. By meats 
of this tariff the Corporation are enabled to offer consumers who 
use their demand regularly for four hours a day electrical energy 
at 4d. per unit, The author thinks that central station engineers 
in the past have devoted too much time to a reduction of the 
running costs, and have thus been compelled to neglect the impor- 
tant question of how to diminish the much greater standing costs 
involved in supplying electricity. With regard to the use in the 
residential districts of low-pressure direct current at light loads 
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high-pressure alternating current at periods of heavy loads, 

= Seana e of th pective efficiencies at those loads, there 
is no objection to this combination, and as periods of light load 
last ten times as long as the periods of heavy load, it is unnecessary 
to supply by means of high-pressure feeders and transformers 
those parts of the town which can be so much more economically 
provided with low pressure through the ordinary distributing 
mains. In conclusion, the author attributed the rapid develop- 
mentof electriclighting tothe long advertisement electricity has had 
in that town, and to the liberal manner in which the Corporation, 
through the Lighting Committee, have interpreted their duties as 
the business managers of the undertaking. 
Mr, James Johnston, A.M.I.C.E., waterworks engineer to the 

Corporation, contributed the third paper, on ‘‘The Supply and 

Distribution of Water at Brighton.” It was pointed out that the 

district which is provided with water by the Corporation comprises 

adjoining towns, and is situated amidst a succession of chalk downs 
and devoid of rivers or streams upon the surface, The heaviest 
rains disappear as quickly as they fall, pass through the pores of the 
chalk into the fissures, and are carried off by these into the sea or 
burst forth in springs at the base of the chalk escarpment. The 
fissures, which are almost invariably formed at right angles to the 
coast line, are intersected by adits or headings, driven from wells, 
from which the water supply for the Brighton Waterworks is 
obtained. ‘The central wells are sunk to a depth equal to about 
mean sea-level, and the adits are driven at that depth and in 
directions approximately parallel to the coast line, so as to cut the 
fissures at right les, The Lewes-road Works, which are 
situated about 14 miles from the shore, comprise two pumping 
wells 93ft. deep, connected by adits, and leading from these are 
about 2152ft, of adits. The pumping plant consists of two com- 
pound beam > ee of the Woolf type, capable of raising to the 
surface 6,500, gallons per day, and supplied with steam by 
six Cornish and two Lancashire boilers. The Goldstone Works, from 
which the main supply has for many years been taken, are two miles 
distance westerly from the Lewes-road Works, and about 14 miles 
from the sea, In this case the fissures are found at considerable 
intervals, and in some instances yield 1,500,000 gallons daily. The 
pumping wells are 168ft. deep, with about 2530ft. of adits. There 
are two engines of the same type as at the Lewes-road works, 
capable of lifting 7,500,000 gallons per day, and steamed from six 
Lancashire boilers, These engines, as in the previous case, are 
erected directly over the wells, and two deep-well pumps are 
provided at the bottom of the wells worked from either side of the 
centre of the beams, These pumps lift to the low service 
reservoirs adjoining the works ; but there are also force pum 
driven by the same engines, which take their suctions from the 
deliveries of the deep-well pumps and lift the water into the 
various higher reservoirs. All repairs at the Goldstone works are 
effected on the spot, and the work is turned out at Jess cost than 
engineering firms could be expected to charge. ‘The Patcham 
pumping station, which is three miles distant from the sea front, 
is in course of development. These works are equipped with one 
high-pressure pound surf densing engine, geared to drive 
two sets of three-throw - well pumps, which together are 
capable of raising 1,500,000 gallons per day into the middle service 
reservoir at Islingword-road. In order to keep the water supply 
well in advance of the abnormal increase of the population, various 
extensions are being made to this plant. These comprise an in- 
verted direct-acting, three-cylinder, triple-expansion, surface- 
condensing engine of the marine type, working one set of three- 
throw pumps, each being directly connected to one piston-rod, 
and also driving two deep well pov by a connecting-rod from one 
end of the crank shaft and bell cranks over the well. This engine 
will be able to deliver 3,000,000 gallons per day into the highest 
service reservoir, the total head, including friction in the mains, 
being 500ft. The boiler power is to be inc by the 
addition of two Lancashire boilers to the two already at work. 
The physical features of the district in which the waterworks have 
been erected have resulted in the arranging of the system of 
* supply in five zones or service districts, each supplied from 
separate reservoirs with its own system of mains, By this means 
the expense of lifting the water higher than is n , a8 well as 
undue pressure on the lead pipes and fittings, has been avoided. 
Ample pressure is thus pet for each zone, and in case of 
necessity the water can be let down from the highest to the lowest 
zone, Four of the zone districts are each supplied from two 
reservoirs with mains connecting them, the reservoirs being 
practically at the same level, and one being on each side of the 
town, The Lawes-road and Goldstone engines pump into the 
reservoirs nearest to them, and the water levels balance themselves 
by gravitation, thus keeping an equal pressure throughout each 
ze, The total capacity of all the reservoirs is 9,250,000 gallons ; 
they are built of brickwork in cement, and formed in the chalk. 
In conclusion, the author stated that the Corporation insist upon a 
constant supply being provided to every new house, and that the 
few remaining intermittent services are gradually being changed 
to the constant system. 

The members, at the conclusion of the papers, were entertained at 
luncheon by Mr. I. Wilkinson, representing Messrs, B, Cooke and 
Co., the contractors for the extensions of the sewers. Subse- 
quently the inspected the electric light station, the storm 
water outfalls, the abattoir, and the refuse destructor. 














ON GOVERNING STEAM ENGINES BY 
THROTTLING AND BY VARIABLE EXPANSION.* 
By Caprain H, Riatt SANKEY, 

(Concluded from page 386.) 


Electric light engines.—In a well designed central station there 
will be a number of engines principally of one sizs, and a few 
smaller engines. The fluctuations of oe although rapid at times, 
are approximately known beforehand, because they follow with 
more or less accuracy a previously ascertained load curve. It is 
therefore possible at all times so to work the engines that the load 
on those running is approximately their economical load. Under 
these conditions expansion governing has no advantages, if the 
engines are wor non-condensing ; because in this case the 
economical load is obtained with so high a mean pressure that, 
except with unusually high boiler pressures, the highest mean 
pressure that can be obtained gives the best economy. If, how- 
ever, the engines are condensing, the conditions are considerably 
changed ; because, as already seen, the economical load is now 
obtained with a much lower mean pressure than the possible maxi- 
mum, namely, from 28lb. to 321b., according to the boiler 
pressure uvailable, Supposing that the engines are mechanically 
designed to be able to run continuously with 40 1b, mean pres- 
sure, and for short periods with 50 lb. mean pressure, it is then 
possible to run them at powers materially ter than their econo- 
Inical load ; and this tends to economy, use on a rising load 
fresh Seow can be started later and with more deliberation, and 
on a falling load superfluous engines can be stopped sooner. In 
order to work the engines in this manner—that is, with best 
Sconomy at 28 lb, to 32 1b, mean pressure, and with power to over- 
load—it is obviously n to be able to alter the cut-off. 
Hand gear would in this instance answer the purpose: but 
automatic expansion gear is undoubtedly preferable. 

Tn order to obtain some idea of the economical gain of expansion 
governing under such circumstances, the following example has been 
Worked out, The load curve chosen is that for twenty-four hours at 
the K n Court electric-light station on December 2nd, 1890, 
which was first published by Mr. Crompton in his paper read before 
the Institution of Civil Engineers on April 7th, 1801—"" Proceed- 
ings,” vol. cvi., page 7—and which has done duty many times 


since, It is assumed that each of the principal engines in the 


capable of developing 140 electric horse-power, with 


401b. mean pressure in the 
smaller engines, each capable 
with the same mean pressure; these are somewhat larger units 
than those actually in the station. It is also suppased that the 
pressure available at the engines is 150 1b. absolute per square inch, 
Fig. 17 shows the times at which the different engines would be 
started and stopped when the governing is done by the throttle, 
the cut-off being arranged P 

inch; and from this, with the help of the throttle-governing 


Spree nel and that there are two 


developing 70 electric horse-power | 


for a mean pressure of 341b. per square | 


| overloading the engine is not of much advantage, because in all 
| probability the time of overload would last Pom long to be per- 
| missible, unless there were a — in the load curve, as shown in 
Figs. 20, 21, and 22 below; in which case, of course, expansion 
gear would ba of use. Thus one of the factors determining the 
relative merits of the two methods of governing, as applied to this 
particular kind of work, is the shape of the | curve ; but as it 
1s impossible to know beforehand what the shape will be, it is best 
' in practice to arrange the engine with expansion gear, because this 





















































































































































steam consumption straight line diagram, the water required to 


to be 110,330 1b. for the twenty-four hours. 
effect on the times of starting and stoppi 
governed by the cut-off, and are allowed 


are designed to stand this overload. As before, the total water 
required in twenty-four hours can be calculated with the help of 













Variable 


| | 
Fach 


! 
| 
| 
} 
| 
2009 —+ 
= 

! 

| 


the variable expansion consumption curve given in Fig. 5, and it 
works out to 94,240 1b, 

In the particular instance here chosen, it will be seen that at the 
time of maximum load six units ara running with expansion 
governing, as against six and a-half with throttling. This points 
to the fact that expansion governing tends to reduce the number 
of engines required in au electric light central station ; in other | 
words, it can better be afforded to overload engines with expansion | 


50 1b. mean pressure for half an hour, assuming that the dynamos | 
| occur, depending on the number of motors and on the kind of work 
| to be done ; and the differences will be expressed by the shape of the 
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will meet all cases, whereas throttle gear will not. In electric 


be evaporated for the engines only can be calculated, and is found. | light stations of medium magnitude, containing, say, three or 
Fig. 18 shows the | four engines, throttle governing will give as good results as expan- 
when the engines are | sion governing if working non-condensing ; if condensing, expan- 
be overloaded up to | sion governing will be best. 


Dynamo engines for transmission of power.—Many different cases 


4. 





load curve. When there are motors, which are not 
in load will take place 


many small 

frequently started and stopped, changes l 

gunuiiy; the load curve will be fairly lar, and in shape not 
unlike that for electric light stations ; evidently, then, the same 
remarks apply. A somewhat unusual case and difficult to deal 
with is that of a single shunt wound motor driven by a single 
shunt wound dynamo, the latter in its turn driven bya single 
engine. The first difficulty is met with on starting the motor, 






















































































































































































verning than engines with throttle governing, for in the former 
en the economical ill effects of the overload are temporary, while 
in the latter they are permanent, On the whole, therefore, it can be 
stated that for large central electric light stations, when gg | 
non-condensing, thro’ is as as expansion governing ; bu 
when condensing, gove by the cut-off has a superiority. 

An electric iy t station containing = one ie will 
evidently be worked most economically by altering the cut-off, if 
e is non-condensing, the case 





station is 
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the engine is condensing. If thee 
is whe clear, A great deal de — on the boiler F saganen that 
can be obtained ; and it will observed that the power of 
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especially if it has to ctart with even a small load on it. Tho 
torque or turning moment eg sone for starting is great ; and if 
the engine is governed by the throttle, the maximum torque which 
the engine can give out is reached sooner than if the engine is 
governed by the cut-off ; because the latter allows of momentary 
excessive overload. The second difficulty occurs whilst the 
machinery is running, should the load fluctuate considerably 
in the aa of the full load. If the engine is governed 
by the throttle, directly the full load is over-stepped the 

d of the engine must drop ; the available horse-power will 
thus be diminished, and if the load remains only for a short 
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time above the full load, it must inevitably pull up the engine ; 
‘or rather it would do so were it not that the fuzes in the t 
would blow, owing to the abnormal increase in the current due to 
the reduction of counter electro-motive force in the motor. If, on 
the other hand, the engine is governed by the cut-off, the overload 
on the motor will be met by an over! on the engine, and the 
difficulty will disappear. is is evidently a case where pom er | 
governing is far preferable to throttling, and, in fact, may be said 
to be necessary : although throttle governing could be made to 
answer, by fixing the cut-off late enough ; but then the economy 
of working would be greatly reduced. 


Electric tramways and ratlways.—The most important case, how- | 


ever, is that of electric tramways and railways. A glance at the 
typical load curves, illustrated in Figs. 20, 21, and 22, will show 
that the machinery cannot be worked like that of an electric light 
station ; that, in fact, all the engines, except the spare ones stand- 
ing in reserve, must be kept running ; and that they are alternately 
fully loaded and lightly loaded at short intervals of time. The 
— of being able to overload the engines for a short time, as can 

done with expansion governing, is here of the utmost importance, 
especially from the economical point of view ; and there is the 
incidental advantage, as previously explained, that —. gear 
responds more readily to sudden chai of load. is being so 
important a case, it may be well to illustrate it by a numerical 
example, Figs. 20, 21, and 22 are typical load curves for ten 
minutes on an electric railway ; and it will be noticed that in each 
of the three figures a — of the same height is shown at A, so 
that the same number of engines have to be worked in each instance. 
It is proposed to calculate the water required to be evaporated for 
the engines during each ten minutes under the following five 
different conditions :—(1) The engines are governed by the throttle 
valve with the cut-off arranged for 35 1b. mean pressure, when the 
full available pressure is used ; (2) the engines are governed by the 
throttle valve with the cut-off arranged for 45lb. mean pressure, 
when the full available pressure is used ; (3) the engines are 
governed by the throttle valve with the cut-off arranged for[50 1b. 
mean pressure, when the full available pressure is used ; (4) the 
engines are governed by the cut-off ; (5) the engines are governed 
by the cut-off from 20 1b. mean pressure upwards, and by the 
throttle valve from the same mean presaure downwards, 

In Fig. 20 there are three peaks of nearly the same height as A, 
and the engines are comparatively well loaded during the whole 
ten minutes. In Fig, 21 the other peaks are of medium height ; 
and this figure represents a medium load on the engines. Lastly, 
Fig. 22 denotes only a light load on the engines. It will be 
supposed that each engine is capable of developing 980 indicated 
horse-power at 35 lb. mean pressure, 1260 indicated horse-power at 
45lb., and 1400 indicated horse-power at 501b. mean pressure ; 


further, that the engines dre condensing, and that the full avail- 


able pressure is 1501b. absolute ; it will then be possible to use 
the consumption curve given in Fig. 5, which has been reproduced 
in Fig. 23. From A to B the cut-off is varied, and the saving 
effected in comparison with a constant cut-off is exhibited by the 
difference between the curve and the Willans line W;. AtB the 
cut-off becomes fixed, and the consumption then follows the 
Willans line W,; and the saving is the difference between this 
line and the dotted portion of the variable expansion curve. This 
result can be obtained by an arrang t consisting essentially of 
a throttle valve governor, together with a steam cylinder and 
piston which controls the cut-off. The movement of the piston is 
produced by the changes of pressure in the steam chest, which 
are caused by the throttle valve. Such an arrangement can be 
applied to any engine ; but the exact mechanism will, of course, 
depend on the class of engine with which it is used. 

In the first case—throttle governing with the cut-off arranged 
for a maximum of 351b, mean pressure—it is necessary, as shown 
in Fig. 20, to keep six engines running ; and since they are work- 
ing with constant cut-off, the consumption at all loads will be 
represented by a straight line, and therefore the total actual con- 
sumption will be the same as if the engines were working under a 
constant load equal to the average load.+ For the ten minutes 
under consideration, the average load is found to be 3116 indicated 
horse-power ; hence the average mean pressure is 35 x 3116 + (6 x 
980) = 18°551b. per square inch. erring to Fig. 23, it will be 
seen that the water consumption of the standard consumption 
engine at this mean pressure is 3121b. per hour ; hence the total 
consumption for the ten minutes is (312 + 6) x 6 x 980 + 35 = 
87401b. The water consumption for Figs, 21 and 22 can be found 
‘in exactly the same way ; and the resultis given in Table 1, page 23, 
In the second case—throttle governing with the cut-off 
for 45lb. mean pressure—it is found that this increase in the 
available power of each engine allows of stopping one engine, 
keeping only five running. The consumption of each engine is 
now represented by Willans line W., and is greater than in the 
first case ; nevertheless, the total consumption is less than in the 
first case, as shown in Table 1. In the third case—throttle govern- 





TaBLeE I.—Electric Tramways and Railways: Water Consumption during Ten Minutes. 


results are given in Table 1. A pian of all the results 
obtained—Table 1—shows that the fifth arrangement is the best 
| for all three typical load curves. On the mere question of economy 
| of water evaporated, it will be noticed that there is perhaps not so 
| much difference between the first three arrangements as might be 
expected. The third arrangement has, however, the great advan- 
| tage that only four ee are required, The advantages of expan- 
| sion-governing are striking ; a considerable saving in feed-water is 
| effected, and two ans are needed than in the first arrange- 
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ment. In fact, this is just the case where expansion governing 
ight almost be said to be a necessity. — ; 

ill engines.—Generally speaking, a single engine only has to be 
considered in mills ; and the load may either be almost unchang- 

| ing, or changing slowly through considerable ranges, or changing 
| rapidly, or even suddenly. Although an absolutely unchanging 
| load is never met with in mill work, yet in cotton mills the 
greatest ordinary daily change probably does not exceed 10 or 12 

| per cent., and in flax mills 25 per cent. The case where the load 
does not change more than about 12 per cent. will now be considered. 

| If it were possible to maintain a constant steam-pressure at the 
| engine, then the cut-off in the high-pressure cylinder could beso fixed 
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that the engine would develope at this pressure the maximum indi- 
cated horse-power required. Supposing, for instance, that the steam 
pressure at the cngine is maintained constant at 150 lb. absolute, 
and that the maximum load requires 34 lb, mean pressure, so 
that with 12 per cent. reduction the minimum load would 
be obtained with 30]b. mean pressure: then the lines of 
water copsumption for a compound condensing engine will be as 
shown in Fig. 24; and at 32 lb, mean pressure, which for the sake 
of argument may also be supposed to be the average load, the gain 
| in economy, due to expansion governing, is found by reference to 
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* The figures in these columus are the percentage increase in water consumption c :mpured with the fifth arrangement. 


ing with the cut-off arranged for a maximum of 50 lb. mean 
pressure—only four engines are required, because they can now 
develope for short periods a sufficient power; but as the cut-off 
must later, the consumption at all loads will be greater, as 
thown by the Willans line marked W; in Fig. 23, The average 
indicated horse-power, however, is smaller, because the losses in 
the dynamo and engine of the fifth and sixth set are saved. The 
average thus becomes 2783 indicated horse-power ; and the total 
water consumption for the ten minutes comes out to 8250 |b. for 
Fig. 20. In the fourth case—expansion governing—the consump- 
tion for the short-period heavy load will evidently be the same as 
in the third case, as seen from Fig. 5; but owing to the cut-off 
being altered, considerable y is obtained at the lighter 
loads, at which the engines do most of their work. The total water 
cannot in this case be obtained from the average mean pressure, 
because the consumption line is no longer a straight line, but has 
to be ascertained from the consumption for each element of the 
load, The result is 72201b. for the ten minutes for Fig. 20, as 
given in Table 1, In the fifth case—combined expansion governing 
and throttling—the consumption is given by the variable-expansion 
water-consumption curve down to 20 lb, mean pressure ; and for 
lighter loads by the Willans line marked W, in Fig, 23, e 
calculations are similar to those in the previous cases, and the 








+ This result follows at once from the Willans straight-line law ; and 
moreover, the author obtained an experimental proof. as mentioned in his 


Fig. 24 to be 1°83 per cent. It is evident, however, that in prac- 
tice the boiler pressure cannot be maintained constant, and that 
allowance ought to be made for a fall, say, of 201ib.; and in 
order to meet the contingency of maximum load coming on with 
minimum boiler pressure, the cut-off must be made later than above 
arranged for. Furthermore, if any doubt exists as to what will be 
the maximum load, an additional allowance must be made by fixing 
the cut-off still later, which will still further reduce the economy 
at all loads, as shown by the — consumption line for constant 
cut-off in Fig. 24 ; pe | it will be noti that this will be the 
water consumption of the engine, whether the boiler pressure be 
150 Ib. or 130 ib. or any intermediate pressure. With expansion 
governing, however, it is unnecessary to make any allowance for 
uncertainty in the maximum load; but the reduction of 20 1b, in 


| the boiler pressure changes the consumption curve to the upper 


one in Fig. 24, and fora smaller reduction of pressure the con- 
sumption will lie somewhere between these two extreme curves. 
In order accurately to compare the economy by the two modes of 
governing, it is necessary to know in what manner the boiler 
pressure varies, With careful stoking and regular feed, no mate- 
rial fall in the pressure ought to occur except when cleaning fires. 
Therefore the curve of average water consumption with expansion 
governing ought to be much nearer the lower curve than the 
upper, as shown by the dotted curve in Fig. 24. Thus the con- 
sumption at 32 1b. mean pressure, which is supposed to be the 
average load, is represented by AC, and it follows that in this 
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upon Dr, Edward Hopkinson's paper on ‘The City and South 
Flectric Railway”—** Proceedings” Inst. C.E., 1893, vol. cxii., | 





instance the e gear improves the economy in the ratio of 
BC to A C, or 6°45 per cent, 


The case of an engine working against a load which changes 
slowly through considerable ranges is evidently similar to that a a 
single electric light engine, @ arguments already ‘adduced 
therefore hold good ; and consequently expansion governing is the 
best. For a suddenly ye ad load, such as that on an engine 
driving a cement mill ora rolling mill, expansion governing is best 
adapted, as in the case of engines for electric traction, and for the 
same reasons, amongst which not the least important is that ex. 
pansion governing allows of a smaller engine being used, and 
there is a greater reserve of power to meet emergencies, A Special 
case worth considering is where condensing engines are liable for 
any reason to be required to work non-condensing. In order to 
profit by condensing it is clear that the cut-off must be earlior 
than for non-condensing. This could of course be met by having 
hand expansion gear with throttle governing, but it is best to 
govern by automatic expansion gear. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE is a slight decrease in the coal shipments for the week 
ending to-day, as compa with the week ending Wednes. 
day last. Pitwood is easier, and no change can reported 
in the iron ore trade, Together with others, the follow. 
ing large steamers are expected shortly, viz., the s,s, Aurora, 
Albion, Idar, and Urmston Grange ; the latter steamer is bound 
for Melbourne and Sydney, and will take on board 3500 tons of 
bunkers and a number of passengers. The s.s, H. M, Pollock has 
been undergoing repairs in the Union Dry Dock, the s,s. Bramham 
and North Gwalia—the latter being a big order, the stern frame 
and between thirty and forty plates having to be taken out of her 
— in Mordey and Carney’s, and the Isle of Hastings in the 
Alexandra Graving Dock, by the Newport Engineering Company, 
The net tonnage, despatched foreign, from the port for the year 
ending 3lst March last, amoun to 1,442 310 tons, which has 
only been surpassed once, and that in the year ending 3lst March, 
1888, when it reached 1,498,830 tons, The return of the Powell 
Daffryn coal -* sca at Newport has assisted materially in 
achieving this end. 

Prices ruling on’Change to-day wereasfollows:—Coal: Best steam, 
8s, 9d. to 9s. 6d.; seconds, 8s. 6d.; house coal, best, 10a. 6d.; dock 
screenings, 5s.; colliery, small, 4s. 9d.; smiths’ coal, 6s. 6d.; patent 
fuel, 103s. 6d. Pig iron: Scotch warrants, 43s. 74d.; hematite 
warrants, 43s, 1l4}d., f.o.b, Cumberland ; Middlesbrough No, 3, 
35s. 6d. prompt ; Middlesbrough hematite, 42s. 54d. Iron ore: 
Rubio, lls. 3d.; Tafna, 10s. 9d. Steel rails, heavy sections, 
£3 12s. 6d.; light sections, £4 2s, 6d. Tin-plate bars, £3 1bs,; 
Siemens tin-plate bars, best, £3 17s. 6d., all delivered in the 
district, cash, less 2 per cent. Tin-plates: Bessemer steel coke, 
93; Siemens coke finish, 9s, 3d.; ternes, per double box, 28c. by 
20c., 193, to 20s. Pitwood, 14s. 6d. to 14s, 9d, Freights steady, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From our own Correspondent.) 

Business during the week has assumed a more favourable aspect. 
Buying, both as regards home and export, has been less inactive, 
and manufacturers are inclined to believe that a more prosperous 
period is near at hand. Although the quickening of demand is as 
yet insufficient to warrant higher terms being secured, yet if the 
stronger position is maintained into the summer better prices are 
pretty certain to rule. In one or two departments values are 
already indeed a trifle stiffer. Galvanised sheets are £9 10s, to 
£9 15s, per ton, f.o.b. Liverpool, and it is satisfactory to note that 
the value of the exports of this commodity last: month reached 
£209,648, or an increase of 34 per cent. upon the corresponding . 
month of last year, when the total was £155,584. This means not 
only that larger quantities have been sent away, but also that mer- 
chants and manufacturers have been holding out for better prices 
from foreign buyers. Herein the influence is distinctly seen of 
the firmer attitude lately adopted by makers at home, as shown by 
the alliance now in course of formation between the galvanised 
and black sheet trade. These last en. I this week learn, 
are still proceeding satisfactorily. Marked bars are £7 per ton, 
merchant bars £5 10s., and third-class quality iron £5 to £5 5s. 
Hoops and thin strips are £6 to £6 53.; nail rod, £6 10s.; gas 
strip, £5; and common plates for tank-making or similar purposes, 
£5 Tos. Pig iron is inquired for more briskly, and stocks are 
reported low. There are, however, only ceventeen or eighteen 
furnaces in blast. Staffordsbire all-mine hot blast is 52s. 6d. to 
55s.; part-mines, 37s. 6d. to 38s. 6d.; and cinder, 36s. to 37s. 

In the heavy trades there is a good deal of activity, alike for 
India, Canada, the United States, and the North of ig 2 
Some fair railway rolling stock orders are under execution for 
Western Australia, Both the Admiralty and the War-office are 
taking increased quantities of iron and steel goods. Quick-firing 
and other ammunition is in brisk request on Government account. 
The electric engi report d d satisfactory, both on land 
and marine account. Makers of copper and brass-rolling mills are 
fairly well employed on both home and foreign orders. The con- 
structive iron and steel work manufacturers, such as bridge- 
builders, are well employed. : 

Satisfaction is expressed in the metal rolling industry of Bir- 
mingham and the district that the Board of Trade figures for 
—_ as concerns brass and copper, are satisfactory. The exports 
of unwrought copper have improved in value 18 per cent. on the 
month, and 45 per cent. on the four months, and wrought 
copper is 17 per cent. better on the month. Iron and steel—with 
the exception of galvanised sheets above referred to—does not come 
out wellon the month, As to other exports of interest to this dis- 
trict the following show increases in value, both for the singlemonth 
and for the opening four months of the year :—Small-arms, 30 per 
cent, and 39 per cent.; passenger carriages, a fraction and 39 per 
cent, ; truck carriages, 2 per cent. and 14 per cent, ; machinery, 15 per 
cent. and 11 per cent. e steam engine exports have, however, 
declined by 8 per cent. and 10 per cent., respectively. Ammu- 
nition is 23 per cent. higher for the month, and 29 per cent. lower 
for the four months, Midland tin-plate makers join with those of 
Wales in expressing pleasure at the development of foreign 
business. The improvement in value for the month and four 
months respectively is 4 per cent. and 11 per cent. Of the 
26,761 tons sent away — valued at £319,965 — the United 
States took 15,946 tons, or an improvement of 2700 tons upon the 
year. Russia is taking a gradually increasing quantity. Last 
month there were tons sent to that country, of the value of 
£24,405. The ri ger of buying for the American canning season 
will probably still further augment the United States demand very 
soon now. “ 

The gratifying improvement in our foreign trade in machinery is 
the item which will probably be singled out most readily by the 
reader from the above figures. This ai entation of 15 per cent. 
for the month and 11 per cent. for the four months, as compared 
with the corresponding periods of a month ago, is indeed the cause 
of much congratulation among the mechanical engineers aud 
machinists of Birmingham and district this week, and since it has 
been concurrent with a continued fair demand on home account, 
there is the more room for solid satisfaction. 

A matter of considerable interest to the chain and cAble trades 
of South Staffordshire is the action which the Board of Trade has 
just taken with reference to alleged ‘‘ ” certificates, They 
have brought a test case into the Brierley Hill Police-Court. The 
defendants are pleading ‘the custom of the trade,” but it is 4 





question whether this custom which is certaily prevalent can any 
longer be tolerated under the Chain and Cables Act. As the case 
is adjourned and the matter still sub-judice, I postpone details or 





comment, 








May 10, 1895. 





THE ENGINEER. 
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The annual meeting of the gun trade of Birmingham has been 
held since last letter, under 7 eng ged of Mr. C. Playfair. 
Taere is an adverse balance of £253 on the year 1894, and to meet 
the deficiency the guardians propose a small increase on the 
charges for proving. A considerable falling off was reported in 
the production of African muskets, owing to the extensive dis- 
placement of military rifles in Earopean armies by magazine 
guns. B sigian competition, owing to the greater employment of 
women, and also to lower wages, was complained of. ‘here seems 
tob3 room in Eagland for the invention and use of more mechanical 
appliances to economise labour costs in this trade. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—It was scarcely to be expected that the heavy buy- 
ing which has been going on recently could be long maintained, 
and the tendency to quiet down which has come over the market 
during the past week is therefore no indication of any really 
retrograde movement. Buyers and users being now, with very 
few exceptions, fairly weil covered over the next three or four 
months, and makers mostly well sold over much the same period, 
there is likely to be, for a time at least, somewhat of a lull in the 
market, but that prices will get back to the old low rates does not 
s3em to be at ali probable, The large weight of business put 
through during the last few weeks has established quite a substan- 
tial advance 1n all descriptions of raw material, and although 
tinished iron makers have not as yet followed the upward move- 
ment, they have taken up a decidedly stronger position with regard 
to prices, which, with an improvement in trade generally antici- 
pated, may before long enable them also to advance their 
qaotatious, 

The Manchester Iron Market on Tuesday, brought together a 
full average attendance, and there was again « considerable weight 
of business doing. In pig iron, however, buying shows some 
falling off, not so much because the advanced prices have put any 
actual check upon further business, but mainly owing to the fact 
that merchants have now for the most part apparently covered the 
sales they have made, and consumers generally have bought 
for at any rate, their present wants. Makers, on the other 
hand, are well sold, in most cases over the next three or four 
months, and consequently are very indifferent about booking 
further orders with the result that prices are firm at 
fall rates, with a further hardening up in some {cases upon last 
week. The steady advance in district brands of course removes a 
good deal of the competition with which the local makers had pre- 
viously to contend, and they have been booking a fair weight of 
business. Their quoted rates have not been advanced, but they 
are in a stronger position as regards prices, and are not quoting 
under 403. for forge to 42s, 6d. for foundry, less 24, delivered 
Manchester, with business readily obtainable at these figures. 
Lincolnshire makers generally have booked as much as they 
care to for the present, and the minimum quotations are now 37s. 
for forge to 39s, for foundry, whilst in Derbyshire iron prices are 
at length begianing to move upwards, foundry qualities being 
now quoted 43s, to 44s, net cash delivered Manchester, Con- 
siderable transactions are still being put through in outside 
brands which come upon this market, and some of them are now 
difficult to obtain, whilst prices have gone on steadily hardening. 
For good foundry brands of Middlesbrough the minimum quota- 
tions are now 44s, 1d, to 44s. 4d. net cash delivered Manchester, 
whilst for Scotch iron sellers are asking prices averaging 463, 6d. 
to 47s. for Eglinton, 493, to 49s, 6d. for Glengarnock, net prompt 
cash delivered at the Lancashire porte. 

The position in the finished iron trade is slightly better, but 
the improvement is scarcely more than one cf a negative character. 
In bars a very fair home trade has been coming forward, but 
prices remain at £5 to £5 2s, 6d., delivered Manchester district ; 
at these figures, however, makers are declining to sell except for 
i diate specificaticn, and in some cases are only willing to book 
small quantities, whilst they decline to entertain forward business 
atall. 1n sheets and hoops business remains extremely slow, with 
forges engaged on this class of material scarcely kept going much 
more than about half time, and prices remain at about £6 12s, 6d. 
and £6 15s, to £6 17s, 6d. for sheets, and £5 15s, to £6 for random 
and special cut lengths of hoops, with shipping orders 2s. 6d. less. 
_ In the steel trade rather more activity is reported, with an 
improvement in prices, moderate orders having been booked, and 
in hematites, which are maintaining an advance of quite ls. per 
ton upon late rates, good foundry qualities now averaging 523, 64. 
to 533., less 24, with steel billets £4 5s. for good qualities, net 
cash, and steei boiler plates averaging £6 to £6 2s, 6d., delivered 
in this district. 

In connection with the contract for the seventy-six Manchester, 
Sheffield, and L‘ncolnsbire | tives recently secured by Messrs, 
Beyer and Peacock, to which 1 referred in my previous notes, I 
may add that the Bolton Steel Company has obtained the order 
for the whole of the crank and straight axles, but the whole of the 
tires have gone to Messrs. Krupp, and the fact that this fairly 
large order should have gone to Germany in preference to English 
makers has excited no little comment upon the Manchester Royal 
Exchange during the past week. I find, however, that with, at 
any rate, some of the railway engineers, Messrs. Krupp’s steel tires 
are held in exceptionally high repute as regards quality, and pro- 
bably other considerations beyond the merely competitive price 
have operated in the order going to Germany, 

Business has been coming forward ons more freely in the 
metal market, and as I anticipated last week there has been an all- 
round advance of }4. per lb. in the list rates for manufactured 
goods, these now averaging as under for delivery in the Manchester 
district :—Solid drawn brass boiler tubes, 53d.; solid drawn brass 
surface condenser tubes, 7}d.; solid drawn copper tubes, 7d.; 
brazed copper gas and steam tubes, 6jd.; brazed brass gas tube, 
6}d.; brass wire, 5}d.; copper wire, 6}.; rolled brass, 5}d.; sheet 
brass, 6}4.; yellow metal condenser piates, 4d. per lb, 

I conunue to hear from most quarters reports of gradual im- 
provement in the position of the engineering trades generally ; a 
good many establishments which for some time past have been but 
very indifferently off for work are now getting busy, and this 
applies particularly to stationary engine building, in which con- 
siderable orders have recently been given out. Machine tool 
makers are also securing a steadily increasing weight of new work, 
and although there are still a good many establishments that are 
but moderately off for orders, the position in this branch of trade 
is decidedly better. Boiler makers are also securing new orders 
more freely than they have been doing for some time past, and 
generally the outlook is steadily improving. 

In the coal trade an extremely quiet tone is reported generally, 
and with pits working not more than four days per week, the out- 
put is too large for requirements, The better qualities of round 
coal are meeting with but a slow demand for house fire purposes, 
but quoted rates remain unchanged at about 10s. to 10s, 6d. 
for best Wigan Arley; 8s, 6d. to 9s. for seconds Arley and 
Pemberton 4ft., and 7s, 6d, to 83, for common house coals 
at the pit’s mouth, bnt as regards prices in the open market, 
there is a good deal of irregularity, and there are very low 
sellers when business of any moment can be got. The lower 
qualities of round coal continue in but indifferent demand 
tor iron making, steam, and general manufacturing purposes, 
and prices are extremely low, not averaging more than 6s, 6d. to 
/s. at the pit. Eagine fuel meets a fair demand, the present 
restricted production of slack moving away without difficulty, but 
there is no scarcity of supplies, and prices are not more than 
maintained at the rates ruling for some time past, averaging from 
33. 6d. and 4s, for common to 4s, 6d,and 5s, for better qualities at 
the pit mouth, 

Ouly aveiy slow business is reported in the shipping trade, and 
the prices ruling are extremely low, ordinary steam coal not 

















evening more than 7s. 6d. to 8;., delivered at the Garston Docks 
or the High Level, Liverpool. 

As I have previously reported, a ane deal of uneasiness 
prevails amongst coalowners with regard to the prices at which 
the gas coal and locomotive fuel contracts will be placed, and 
the excessively low competitive prices which in some instances 
have been put forward are quite sufficient to justify anxiety. 
I hear of one considerable gas coal contract having been placed at 
prices which do not leave 7s. per ton for partially screened Arley 
gas coal at the pit mouth, and with regard to locomotive fuel some 
contracts have been secured at 63, 3d. per ton at the pit mouth, 
which represents a reduction of 6d. on last year, but whether this 
figure will be maintained all through seems to be rather doubtful 
in some quarters, 

Barrow.—There is a firmer tone in the hematite trade, but there 
has been no growth of business from users of iron. Speculative 
sales have, however, increased, and there is a fal] confidence in an 
early renewal in the market. Daring the week no less than 2780 
tons of metal have been put into warrant stores, which now con- 
tain 197,750 tons, an increase since the beginning of the year of 
27,272 tons. Oaly 28 furnaces are in blast out of 75. Last year 
at this time 36 furnaces were blowing. Prices are firm at 44s. 6d. 
to 453, for parcels cf mixed Bessemer numbers, net, f.o.b, 
Warrant iron is quoted at 44s., net, cash sellers, and 43s, 11d. 
buyers, 

Iron ore is firmer in tone, although there is not much business 
doing. Prices are quoted at 93. to 12s. 34. per ton, net at mines, 
with lumpy ore at 133. per ton. 

The award of Mr. Jeremiah Head in the Barrow steel workers’ 
case, referred to last week, has given general satisfaction, especially 
in regard to the necessity of a reduction in royalty charges and 
railway rates in view of the exigencies of trade, and it is probable 
it will be acted upon both by lords of the manor and by railway 
companies, with a view of keeping the iron and steel trades of the 
district alive at a time when they are threatened with absolute 
failure, to meet competition from other makers elsewhere. . It 
seems probable that the industries of the West Coast are now likely 
to be put on an economic basis, which will enable those engaged 
ia them to hold their own in the markets of the world on favour- 
able lines. 

There is very little life in the rail trade. O:ders are excep- 
tionally few, and makers find it impossib!e to pete at some of 
the prices accepted by other makers. Scme orders have been 
given for steel plates, and others are likely to follow. 

There is a fair business doing in heavy steel castings, a quiet 
trade in hoops, very few orders for tin bars, and nothing at all in 
other branches of the trade. 

Shipbuilders are discharging bands in some of the departments 
of their work, as the orders they have in hand are getting well 
forward, and new work is not coming to hand. 

The coal and coke trades are quiet. There is a plentifal supply 
of fuel, and prices are steady at late rates. 

Shipping is depressed, and freights are low. The exports from 
West Coast ports last week reached 3015 tons of pig iron and 
5182 tons of steel, compared with 5693 tons of pig iron and 11,065 
tons of steel in the corresponding week of last year, a decrease of 
2678 tons of pig iron and of 5933 tons of steel. The total ship- 
ments this year up to date represent 89,002 tons of pig iron and 
112,879 tons of steel, compared with 139,518 tons of pig iron and 
125,963 tons of steel in the corresponding period of last year, a 
decrease cf 50,516 tons of pig iron and 13,084 tons of steel. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade remains very much as last 
reported. If the improvement which is believed to have begun 
in the iron market should continue, its effect will be very 
welcome in the coalfield, where it will cause a better demand in 
the various classes of fuel used in manufacture, As it is, the 
output continues largely in excess of the demand, with low prices 
generally ruling. A distinct disadvantage to the South Yorkshire 
coalfield at present is, that while the pits are working but three 
to four days a week, and the average cost of coal-getting is thus 
proportionately increased, other competing districts are finding 
the situation easier as compared with Yorkshire and the Federation 
localities. Coalowners point out that the further reductions of 
74 per cent., agreed to by the Durham Conciliation Board this 
week, will give the trade there an advantage of 15 per cent. in 
wages, as <a with South and West Yorkshire, Derbyshire, 
Notts, &c. he competition of the non-federated districts, as 
well as of Scotland, will now be keener with this solid advantage 
of 15 per cent. less in the cost of output. The continued fine 
weather is keeping down the tonnage of house coal sent by 
rail to London, and a further restricting influence in that direc- 
tion is the quantity of seaborne coal now in the market. 
The bright days and the long light are also causing gas coal 
to be less required, Silkstone is at present making Ys. to 10s. 
for the best and 8s. to 8s. 3d. for inferior grades ; Barnsley softs 
are at 8s, to 8s, 6d. for selected, and 7s, to 7s. 6d. for other 
kinds ; thin seam coal, suitable for household purposes, is being 
offered at from 6s, 6d. per ton at the pits, while steam coal can 
scarcely be said to be changed. An upward movement is expected 
immediately, as soon as the more important Baltic ports are re- 
opened, Last year the Baltic navigations were opened at an 
earlier period, and as the winter has been long and severe, stocks 
must have become exhausted. There is consequently every expec- 
tation when the trade begins that the demand will be exception- 
ally good. An advance in price, however, is scarcely expected. 
Indeed, it is believed that the figures quoted last year will not be 
reached, as the North of England and the Scottish coalowners are 
beginning to make their competition increasingly felt. Freights 
continue very low, one cargo having actually been taken from 
Grimsby and Gefle at 3s, 4d., which is stated to be the lowest rate 
on record, A fair tonnage is being sent to Grimsby. Prices on 
the whole are under what they have been for some years, and those 
who contracted early in the season are actually paying more than 
purchasers who buy as they please in the open market. Barnsley 
hards can be had at from 63, 6d. to 7s. per ton ; secondary qualities 
being obtained as low as 63. per ton in quantities. A similar 
remark applies to gas coal, sales having recently been effected at 
from 5s, 9d. to 7s. per ton. Manufacturing fuel is in plentiful 
supply, with poor request, Large quantities are being placed on 
the market by leading collieries at extremely low figures. Riddled 


balance of 34,062 tons forwarded by the other 160 collieries, three 
Derbyshire pits sent abcut on>-third of the amount. It is becomirg 
increasingly clear that the trade of the future is to be with the 
large concerns that can bring enormous weights to bank, and thus 
crush out the smaller co'lieries where the cost of production is not 
spread over an immerss output. a 

The iron market is now somewhat firmer, a circumstance which 
encourages the hope that a revival isat hand. Hematites have 
again shown an upward tendency, the — this week, deli- 
vered in Sheffield, being from 50s. to 52s. per ton, according te 
brand, This advance represents an pr tga of 1s, per ton, 
and in sympathy with it raw material has also moved upward. 
Bessemer billets are contracted for at rates rising from £5 7s. 6d. 
per ton ; forge iron is now at 36s. per ton. For crucible steel a 
better demand is coming in from the Continent and South 
America, A significant sign is the reluct of holders of 
Bessemer, Swedish, and Siemens-Martia billets and slabs to contract 
forward at existing rates. Makers of Swedish steel state that an 
advance in that description of material is certain to take place very 
soon. The long-expected movement in marine material begiris to 
give signs at last ; better accounts being received from the ship- 
building yards, There is more animation also in heavy adzes, 
axes, and similar tools, File manufacturers report a stead 

increase in business, the demand being equally good for hand-made 
and machine-made articles. In fact, most of the general run of 





articles in the tool trades are better than they were in April ; 
one of the Jatest cf our industries, the producticn «f shovels and 
spades, being particularly brisk. Attention has several times 
been given to shovels made of manganese steel, and the trials of 
these articles are stated to have established their su r 
qualities—one manganese shovel being represented as outliving 
three of the ordinary mauufacture. They are, of course, rather 
more expensive, and the buyers of shovels are apt to regard that 
as a primary consideration. Several firms are in receipt of orders 
for steel, tools, and similar gcods from Japan; further favours 
have also been booked from China, and it is expected that 
both markets will be productive of considerable work for a time 
at least, 

The improvement in railway material, which was evident at the 
end of last month, is being but indifferently maintained. The 
wagon builders are not well employed, the reason for their 
slackness being set down to the new arrangements as to siding 
charges for the mineral wagons, The effect of the action by the 
railway companies has caused merchants to empty their wagons 
promptly with a view of avoiding demurrage fees, the companies, 
having in consequence a good deal of their stock idle, are not 
giving out orders. For wheels, tyres, springs, Xc., there is only a 
moderate d d. It is impossible, however, for this slackness in 
railway material to continue, as the ——s must have their 
stocks absolutely at the barest point, and the slightest improve- 
ment in traffics would at once encourage them to place work. The 
rather better business doing in the textile districts, owing to the 
favourable operation of the American Tariff, is being felt in 
Sheffield amongst the makers of machinery for woollen manu- 
facture. There is also, through the same reason, an inc 
demand for engineers’ tools, spindle steel, and the various steel 
parts which are built into the machinery used in woollen factories. 

The tyres for the seventy-six engines placed by the Manchester, 
Sheffield, and Lincolnshire Railway Company with Messrs. Beyer, 
Peacock, and Co., Manchester, have gone to Messrs. Krupp, Essen. 
Some disappointment is locally expressed thereat. Other parts 
of the work have been placed with Sheffield and Lancashire firms, 

In the cutlery, silver, and electro-plate industries the only 
change to be noted is a daily increase in the orders received from 
London, where the fine weather is attracting numbers of visitors 
and business is good. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the iron market is not so lively as it was last week, a 
good steady trade is being done, and prospects continue to be 
regarded as encouraging. With second-hands the prices of pig 
iron are somewhat easier this week than they were last, but makers, 
who are nearly all well off for orders, maintain the advances that 
were realised Tost week, and some of the leading producers get the 
higher rates, for their iron cannot be obtained elsewhere as can 
ordinary G.M.B, Generally, makers are not anxious to sell, for 
the opinion is that the prices will further improve, and almost 
all circumstances tend to favour this view. Thus the slight 
slackening in demand, and the yielding in prices of iron in 
second-hands, have little or no influence upon the general 
market: indeed these are looked upon as matters of course, for 
it is recognised that in every upward movement there will from 
time to time be these checks, when consumers take a comparative 
rest after a ‘‘ burst” of buying such as was experienced last week, 
and speculators sell to secure profits, 1t was pretty clear that buying 
could not go on at such high pressure as was reported, during 
especially the latter part of last week. It is a very satisfactory 
feature that the pig iron exports of this month are on the same 
extraordinary scale as those of April, when they were the largest 
ever known, and statistics generally are favourable. The exports 
of April and May are as much above the average as those of the 
first quarter of the year were below the average—the shrinking on 
the latter being due not so much to bad trade as to unfavourable 
weather, the prolonged winter keeping the ports abroad closed 
longer than usual; but now that they are open the shortcomings 
of the past are being made up. The exports of pig iron from the 
Tees this month have reached 30,146 tons, as compared with 
30,771 tons in April, and 20,053 tons in May, 1895, all to 8th. 
The shipments to Germany, Holland, Italy, and Scandinavia are 
much above the average, as they were last month—in fact, over 
34,000 tons of pig iron were sent from the Tees to Germany and 
Holland last month. The deliveries are heavy to Scotland, which 
had 42,314 tons of pig iron from this district last month, this being 
brought about by the improvement that is experienced in a 
oe improvement that is not shared by the builders 
of the North of England. 

The official statistics for April of the Cleveland Ironmasters’ 
Association were very satisfactory ; indeed, they were the best that 
have been issued for a twelvemonth, and even exceeded — 
tions, for not nearly so large a decrease in stocks was looked for. 
The decrease was 14,938 tons, and it is remarkable that this is the 
first month since April, 1894, when the deliveries have exceeded the 

ti Daring the period from May 1st, 1894, and March 





slack at 4s, to 5s, per ton ; pit slack from 2s, 9d. per ton ; dg 
from 1s, 3d. to ls. 6d. per ton at the pits. The coke trade is 
quiet at 8s. 6d. to 10s, 6d. per ton, but should the spurt in iron be 
maintained a better demand will soon be reported. Although the 
make has been of late somewhat curtailed, the output is still in 
excess of what is needed. Only a moderate tonnage is being 
forwarded to Derbyshire, North Lincolnshire, and the other iron 
smelting districts. 

The Yorkshire coal trade with Hull shows a significant decline 
for April], the total tonnage of coal forwarded being 156,906 tons, 
ascompared with 162,824 tons, A fall of about 4 per cent. may 
not ap much, but its significance consists in its coming at a 
time when exports of coal are increasing and Scotland has been 
deprived of its trade through the recent strike. For the four 
months ended April, 569,920 tons were sent to Hull, as com 
with 584,312 tons in the corresponding period of 1894, the decline 
thus being 14,392 tons. Exports to foreign countries last month 
were 47,958 tons, as against 70,717 tons,.a falling off this year of 
22,759 tons. For the completed four months the weight was 
172,083 tons, which shows a decline this year of 10,885 tons, 
Twenty of the 180 collieries fo ing to Hall contributed 
122,084 tons, or 78 per cent. of the whole,-.The lesson of these 


rod 4 
3st, 1895, the stock of Cleveland pig iron was more than doubled, 
being increased from 143,303 tons to 316,855 tons, or 173,587 tons. 
Daring the first quarter of the current year the increase was 86,160 
tons, and deducting the decrease of 14,938 tons in April, there is 
still a balance against the year of 71,222 tons. Makers at April 
30th held unsold 169,582 tons—decrease 14,287 tons; in their 
stores there were 12,770 tons—decrease 1307 tons; in the North 
Eastern Company’s warrant stores, 12,450 tons—decrease 400 tons ; 
and in Connal’s warrant stores, 107,083 tons—increase 1056 tons. 
It is somewhat unexpected to see that with such enormousshipments 
as were recorded in April there should have been any increase in 
Connal’s stores. The number of blast furnaces in operation in the 
North of England at April 30th was 90, the same as at March 3lst, 
but four fewer than at the corresponding period of last year. Of 
these 90 furnaces, 50 were making Cleveland iron and 40 hema- 
tite, &c., there having been 123,247 tons of the former made—627 
tons less than in March ; and 120,560 tons of the latter—2768 tons 
decrease ; the total being 243,807 tons, or 3395 tons less than in 
March. The Skinningrove Iron Company a furnace, 
Business in No. 3 Cleveland G.M.B. pig iron has this week been 
done by merchants generally at 35s. 3d. per ton for prompt. f.o.b. 





figures is on the surface. It is that the struggle for existence with 
the smaller pits is becoming more severe every day. Even of the 





delivery, and only under very exceptional case; has less. been 
accepted. A few small lots for immediate delivery were sold cn 
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Tuesday at 35s. 14d. Makers have maintained their quotations at 
35s. 6d., and some brands have been sold at 353. 74d. The 
prospects are so encouraging that it is expected that 36s. will be the 
price before very long, and producers are not very ready to sell for 
forward delivery. Cleveland warrants went up to 34s. 74d. cash 
on Tuesday, and on Wednesday the close was at 35s. 7d. The 
stock of Cleveland pig iron in Connal’s public warrant stores on 
Wednesday night was 109,461 tons, or 2378 tons increase this 
month. No.1 Cleveland, g.m.b., pig iron has been sold at 37s, 3d.: 
No, 4 foundry at 34s, 3d.; and grey fo! at 33s, 9d., but quota- 
tions are 3d. above these figures. st t hematite pig iron is 
very firm in price, and has maintained all the advance that has 
been attained, mixed numbers being fully 423. 6d. per ton for 
early f.o.b. delivery. The question of the eight hours’ day at the 
blast furnaces appears to be in ubeyance, The men some time ago 
threatsned to cease work in May if the employers did not give 
them a favourable answer to their demand, but the masters have 
been unable to see their way to grant the concession. Evidently 
the leaders of the men seem to see that this is an inopportune 
time to press sucb a claim, and a strike now would hurt the men 
much more than the masters. 

With respect to the finished iron and steel industries, the im- 
provement is very slight, except as regards steel for ee 
and the extra demand for that comes from Scotland, where ship- 
building is fairly active. Here it continues very depressed, and 
vessels are completed at a quicker rate than fresh orders are bei: 
secured. Oaly a few yards are anything like well employed. Stee 
ship-plates are firm at £4 l5ds., less 25 te cent., f.o.t., and steel 
angles at £4 12s, 64., less 24 per cent., f.o.t. Iron for shipbuild- 
ing purposes has not experienced any revival, and the prices are 
the same as those quoted above for steel. The railmakers are 
fairly well supplied with orders, and look for greater activity now 
that the bar in the East has been ended, and that Japan 
has settled with the European Powers. It is expected that 
both in China and Japan railways will be proceeded with 
at a rapid rate, more especially in China. The quotation 
for heavy steel rails is £3 123. 6d. net at works. The depression 
in the bar trade is unrelieved, and manufacturers will readily sell 
common bars at £4 15s., less 24 per cent.,f.o.t. The advance in 
pig iron has not enabled them to put up their prices, though it will 
to some extent; increase their cost of production. They appear, 
however, to be using less pig iron than formerly, and more 
scrap, especially as the latter is comparatively cheap. The charge 
wheelers, who came out on strike because the Consett Company 
decided to follow the example of other firms and reduce their 
wages 2} per cent., have gone back to work on the terms offered 
by the employers, as they found that they would not improve their 
position by remaining out. 

The engineers are in some cases doing better than for a long 
time ; inquiries are rather numerous, and these lead to a fair 
amount of work. The improvement is nearly all in general engi- 
neering, there being very little doing in marine engineering. 

To commemorate thejubilee of West a Mr. Christopher 
Farness, the M.P. forthe borough, has offered the sum of £12, 
a3 the nucleus of a Hartlepool ’s Pension Fund, to provide 
quarterly pensions for fifty British seamen, resident in the Hartle- 
pools, who have traded out of or in vessels owned at these ports ; 
the pensioners to be at least fifty years of age, to have been at sea 
25 years, and to have been unable to make adequate provision for 
their later years. It was in 1844 that the Bill for the construc- 
tion of the West Hartlepool Harbour and Docks was passed, and in 
the sprieg of 1845 the works were commenced. The docks were 
made primarily for the shipment of coal. The population of 
West Hartlepool, now 54,000, was not over 1491 in 1841. 

The Tees Conservancy Commissioners having been strongly 
urged to improve the navigation of the river near Stockton, so as 
to allow of large vessels being taken there to load or discharge, and 
more especially to provide a turning berth higher up the river than 
at present, called in Mr. P. J. Messent, of the Tyne Conservancy 
Commissioners, to report upon the question. At present only 
vessels less than 210ft. in length can be housed in safety above 
Blue House Point, aad Mr. Messent suggests that a turning place 
should be made by excavating an angular space near Messrs, 
Craig, Taylor, and Co.’s shipyard, in order to have room for turning 
a vessel of 350ft. in length. He agrees that the turning place made 
at Blae House point has placed Stockton in a better position 
than formerly, but as it is fully 14 miles from Stockton Bridge he 
does not think the desire unreasonable that there should be a 
turning place nearer, as the taking of large vessels stern foremost 
down the river for a much shorter distance than that must be 
attended with inconvenience and danger. Mr. Messent recom- 
mends a deep water berth near Stockton Bridge, and the cost of 
this berth would be £2300, exclusive of moorings, which would be 
£300. The eg to bring 12ft. of water at low-water to 
Stockton Bridge would cost about £12,000. The cost of the pro- 
posed turning place would be £1900, exclusive of land. A special 
meeting of the Commissioners is to be held to consider this report. 

The gas coal trade is dull, aud prices are very weak, the great 
London companies having been able to place their orders at nearly 
ls. per ton less than they had to give when the last contracts were 
made, For long the combination stuck out for 7s. 3d. per ton 
f.o.b., but now 63. 6d. will be accepted readily, and the contracts 
for London have been taken at prices which do not leave even that 
f.o.b. No one will dispute the justice of Lord Davey’s award of 
a 74 per cent. reduction of wages in Durham collieries when the 
fall in prices is taken into consideration. More activity is shown 
in the Northumberland steam coal trade as the shipments to the 
Baltic increase, and the price of best is firm at 83. 9d. per ton 
f.c.b, Coke continues firm at 12s, 3d. per ton, delivered on Tees- 
side. It was thought that the rise in pigs would have been 
followed by advanced prices of coke, but evidently the coke manu- 
facturers are satisfied with the reduction of — that has been 
decreed, and it is a question whether they could get higher prices 
for their producs, The exports of coal from North-Eastern ports 
a ‘on reached 1,380,854 tons, or 111,280 tons less than in April, 
1894, 

















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was closed on Monday, which was 
a Scotch bank holiday. When business resumed on Tuesday there 
was a fair inquiry for warrants. The price of Scotch warrants had 
gone up last week to 43¢, 1ld. cash. From that point there was 
a decided reaction attributed to speculative causes, and the prices 
have since been inclined to fluctuate, now improving and again 
receding, owing to the varying influences at work on Change, There 
is more speculation in pig iron now than fora considerable time, and 
this feature has parted | to all classes of iron, the great bulk of 
the transactions being, of course, in Scotch warrants. Business 
has been done this week in the latter from 43s, 54d, to 43s, 8d. 
cash, Cleveland ordinary being done at 35s. 6d. to 353. 7d., Cum- 
berland hematite at 43s. 6d. to 43s, 10d., and Middlesbrough 
hematite at 423, 5d. cash. 

There is no change in the number of furnaces in blast, which 
is 75, compared with 73 at this time last year. Of the total, 43 
furnaces are making ordinary, 28 hematite, and 4 basic iron, 

The prices of the spscial brands of makers’ iron are 6d. to 1s, 
per ton higher. G.M.B., f.o.b. at Glasgow, No. 1, is quoted 44s. 64. 
per ton ; No. 3, 43s.; Monkland and Carnbroe, ditto ; Clyde, No. 1, 
48s, 6d.; No. 3, 45s. 6d.; Garteherrie, Calder, and Summerlee, 
Nos. 1, 51s.; Nos. 8, 47s.; Coltness, No, 1, 52s, 6d.; No. 3, 49s, 6d.; 
Glei ock at Ardrossan, No. 1, 49a. 6d.; No. 3, 45s,; —— 
No. 1, 478.; No. 3, 453.; Se at Ayr, No. 1, 46s. 6d.; 
No, 3, 44s, 6d.; Shotts at Leith, No. 1, 52s.; No. 3, 49s. 6d 
—s * G a, No, 1, 54s. 6d.; No. 3, = rae ‘ 

e shipping e in pig iron is increasing, but the improvemen’ 
in the coastwise department of the trade, the 
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despatched in the past week was 8897 tons, against 5259 in the 
same week of last pow To Germany 895 tons were despatched ; 
Italy, 650 ; United States, 100; Canada, 100; South America, 20 ; 
India, 35; Australia, 768 ; France, 42; Holland, 110; Belgium, 
10; Spain, 71; other countries, 115. "The coastwise shipments 
being 5901, compared with 2216 in the same week of last year. 

A better feeling is noticeable in the manufactured iron and steel 
departments, and there is also more doing, but the prices are not 
at all what they should be in order to render the business 
sufficiently profitable. Large contracts for various kinds of manu- 
factured iron and steel are in course of being carried out for home 
purposes, but the export trade is in a backward condition. 

The coal trade has not shown any improvement since last report. 
Indeed, the shipments are even lees satisfactory, amounting to 
only 142,041 tons, compared with 151,487 in the preceding week, 
and 170,656 in the corresponding week of last year. There isa 
fair demand for the better class of ell coal at steady to firm rates, 
but splint is dull and in large supply, while steam coal is slow of 
sale, and the collieries producing it are in many cases working 
short time. The prices f.o.b. at G w harbour are as follows: 
—Main coal, 63.; splint, 6s. 6d. to 6s. 9d.; ell, 7s.; steam, 7s, to 
7s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE condition of the coal trade is still far from satisfactory. 
Prices are ruling low, and in many parts of the coal district 
collieries are idle or in a half idle condition. In the Rhondda 
Valley the Bwllfa dispute continues ; Dinas is still quiet ; Blaen- 
rhondda, Dunraven, Pylacoch, and the Bate collieries at Tre- 
herbert inactive ; Blaengwynfi is stop owing to a dispute. 
Penygraig pits have been idle for three days, and in the Merthyr 
district a number of colliers have been idle during the last week or 
two, working a turn only now and then, and it is reported that 
one of the Plymouth collieries, known as Taibach, will cease work- 
ing. This must not be understood as implying a working out of 
Plymouth coal, for it is not long ago that a considerab'e area was 
added, and a fine extent of coal remains to the company. Much 
of the present upset condition is due to the loss of contracts, and 
~ fully expect to have a continuance of bad news for a little time 
onger. 

An important contract is announced as concluded this week. 
Messrs. Fillent and Co., of Cardiff and Newport, Mon., having 
secured the order for 40,000 tons for the Companhia Real dos 
Comintios de Ferro Portugueges. The figure is stated to be 
133. 114d. cif. Prices continue weak, as may be expected, for 
though a good deal of coal was despatched last week from the 
three ports, present business is slack. For steam coal, mid-week 
at Cardiff, the demand was only moderate, and for house coal even 
more sluggish than usual, the continuance of exceptionally fine 


500 | weather having lessened even the ordinary household require- 


ments. 

Cardiff prices for steam are down to 93. 9d.,fand the best prices 
obtainable are only 103. Seconds realise 9s. 3d.; best Monmouth- 
shire is at 8s, 9d. to 9s.; and best small, 5s, to 5s, 3d.; seconds, 
4s, 3d. to 4s. 6d. Best households now are quoted at 10s, 
to 10s. 3d.; and Rhondda No, 3, 9a. 9d. to 10a; small, 6s, 9d.; 
No. 2 Rhondda, 7s. 9d. to 8s,; small, 4s. 3d. A depressed coal 
trade affects most industries, and quietness is a marked feature. 
Patent fuel in Cardiff at present is at 10s. to 10s. 6d. for best 
brands ; and pitwood, 14s, to 14s, 3d. At Swansea patent fuel is 
selling at 103. 3d. to 10s. 6d.; pitwood, at 10s. 6d. into truck, 
Steam coal from 9s, 6d., household from 103., and anthracite from 
8s. 9d, to 123., culm 4s, 

There is little or no change in the iron or steel trades, All 
that can be said is that there is no positive stoppage any- 
where, though some disquieting ramours have been current 
in certain quarters, There has been no increase in rail business, 
and only small quantities, chiefly for collieries, are being 
worked off. In steel bara fair dispatch was made from Cyfarthfa 
and Dowlais last week, Cyfarthfa using Midland, Great Western 
and London and North-Western trucks, and indicating a varied 
demand, chiefly Glamorganshire and Monmouthshire, The con- 
signments of iron ore have not been numerous this week. Quotations 
are practically at a standstill. At Swansea, Glasgow pig was 

uoted this week at 43s. 6d., but there was no other variation. 

lock tin is at £64 15s. to £64 17s. 6d.; iron ores are a shade 
lower; Tafna 1lls.; Rubio lls. 3d. to lls. 6d. Bessemer 
steel and tin-plates unchanged. In tin-plates stocks are slightly 
lessened, shipments having last week been 62,542 boxes, and 
receipts from works 61,556 boxes. Good clearances of plates have 
so to Canada and America, and a slightly better tone 
prevails, which would certainly increase if the workmen indicated 
more common-sense views. Landore Works are to start upon a 
124 per cent. reduction, but a number of mills remain 
inactive, and as commented upon on Change Swansea, this week, 
the attitude of a large number of men is one of stubborn persist- 
ence. They will give way eventually when possibly trade has dis- 
appeared, In several places business could be carried on now if 
the men only made reasonable concessions. 

Good progress is being made at the Port Talbot Railway and 
Docks, under the able direction of the contractors, Messrs, Pearson 
and Son. The present old dock has been closed since May Ist, for the 
om of placing a new pair of lock gates. The old ones have 

one good service, I am told, for no less than sixty years. The 
new gates are the design of Mr. James M‘Connochie, consulting 
engineer to the company, and are being supplied by Messrs, Arm- 
strong and Co,, This week the new pivots for the new gates are 
to be fixed by Messrs, Clark and Paimer, of Cardiff. e new 
gates are ready, and will be put up as soon as possible. The 
superintendence of the work is in charge of Mr. R. A. Carr, the 
company’s resident engineer and traffic manager. 

In the development of Aberavon a question of railway facilities 
has been initiated by Sir W. T. Lewis, who, before a full bench of 
magistrates, brought forward on Monday last by the owner of 
130 acres of mineral land in the parish of Baglap, an application 
for an accommodation way under the South Wales Mineral Railway. 
He was influentially supported by able witnesses, and Messrs. 
Norton, Rose, and Norton m4 ge 

Sir William’s contention,that his proposal was vitally necessary in 
order to develope the minerals of the district, was well supported by 
Mr. Yockney, engineer to the Swansea Bay Railway. Mr. Treeman 
spoke in opposition at some length, supported by Mr. Trevor 
Thomas, and the magistrates, after retiring and giving the matter 
full deliberation, granted the order asked for, subject to the works 
being carried out to the satisfaction of the railway engineer, 
especially as regarded the abutment to the bridge. Port Talbot 
Railway and Docks, the development of Aberavon, the completion 
of the Swansea Bay and Rhondda Railway, various incidents of 
colliery enterprise, particularly in the case of Mr. Christmas 
Evans’s fine taking at Gilfach, and the energy and ability shown 
at Briton Ferry, all show the attention being brought to bear on 
this important part of the Welsh mineral district. 

I have during the week made an extended examination of the 
district of Mid-Wales, the Birmingham watershed, and over a 
large section of the Cambrian Railways generally, where it is very 
— that good substantial work been done since the close 
of last season, A substantial F pom of the Cyfarthfa make of 
steel bar is run by the Midland over the Brecon Railway to the 
West of Wales ; the London and North-Western, and the Brecon, 
are effectively welded for passenger traffic, and the Brecon Taff 
Vale and the Cambrian lines promise a cheap and expeditious routeto 
North Wales in the ensuing month, which deserves to be well 





is for the most Hp 
foreign demand being still comparatively poor, The quantity 





patronised. I shall note the Birmingham watershed again 
merely stating here that the good of last year a to 
be fully realised, and in time Bi ham, with its Nantgwilt 
reservoir, will be as well placed as Liverpool, with its Vyrnwy 
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reservoir in North Wales, and Manchester, with its Windermere, 
While en route through Mid- Wales, I heard of the revival again of 
an old project for supplying London with water from Llyn 
Safadan, or Langorse lake, but upon this can get no satisfactory 
data, L'angammarch might be made a fine watershed for this 


* The Taff Vale Railway men continue to show a determined atti. 
tude. The next step after Sunday’s meeting is an interview 
between the directors and the men’s representatives, 

An explosion of firedamp was reported on Monday at the Red 
Ash Colliery, Llantwit Vardre. The day being a ‘' Mabon” 
Day, the men were absent, but the proprietor and manager were 
in the mine, and both were badly burnt. 

Your special commissioner’s report on the American tin-plate 
manufacture in THE ENGINEER continues to attract a good deal of 
attention. 

Swansea Harbour totals are improving, and anthracite coal ship. 
ments are on the increase, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

CONTINENTAL iron business continues to improve slowly, demand 
showing more briskness, while the tendency of prices is allin an 
upward direction. Orders of some weight, however, are scarce, 
and an irregular employment is, consequently, going on at the 
works generally, 

A tolerably good business is reported to be doing on the Silesian 
iron market. In the pig iron department demand and sale are 
much better than before, and the different sorts of manufactured 
iron also meet with a lively request. The girder mills and tube 
foundries have been very briskly occupied upon the week. Ifthe 
improving tone continues, as it most likely will, there is sure to be 
a rise in quotations before Jong. For the present, few symptoms 
of an advance have been perceptible, buyers not caring to offer 
more than is absolutely necessary, while makers, as arule, prefer 
to accept orders even at very low prices, rather than have to limit 
their output. 

Austro-Hungarian iron business is still somewhat dull, only a 
small amount of orders having been given out lately. Both the 
raw and the finished iron Me pp are, therefore, only 
moderately engaged ; girders and all sorts of structura! iron form 
an exception, being in extremely good request. Official quotations 
have not altered since previous weeks. 

A moderate demand only is coming forward on the French iron 
market, but the works report themselves, on the whole, tolerably 
well employed. In Paris, merchant bars still note 145f. p.t., 











= 150f. p.t. Production of iron in France was, during the 
t four years, as under :— 
1894, 1898. 1892. 1891, 
Pig Iron— Tons. Tons. Tons. Tons. 
Forge pig .. 1,602,254 1,522,115 1,623,771 1,475,994 
Foundry pig 475,393 480,981 433,487 421,393 
Total 2,077,647 2,003,096 2,057,258 1,896,387 
Malleable Iron— 
Bars .. .«. 710,063 606,184 716,566 718,502 
Rails .. 860 775 408 793 
Plates 97,734 111,212 111,545 114,114 
Total 808 657 .. 808,171 828,519 833,409 
Steel— 
Bars .. 328,040 823,028 824,905 803,44: 
Rails .. 187,403 207,358 229,848 212,425 
Plates ee 147,821 133,651 127,774 122,662 
Total 663,264 664,032 682,527 638,530 


The production in the different districts was in pig iron :— 
Meurthe-et-Moeelle, 1,284,472 t.; Nord, 224,116 t.; Sadne-et-Loire 
89,758 t.; Pas-de Calais, 84,017 t.; Haute-Marne, 66,710 t.. 
Landes, 62,987+t.; Dordogne, 54,396 t. Output in finished iron 


was :— 
Finished iron. Steel. 

‘ons. Tons. 
Nord .. 203,918 Meurthe-et-Moselle 244.516 
Ardennes « e« ae |e Bere so so «co 28 
Sadne-et-Loire .. .. 80,152 Saéne-et-Loire 77,557 
Haute Marne... .. 2,301 .. Pas-de-Calais 56,265 
Meurthe-et-Moselle .. 49,278 Landes .. 46,854 
BOD cc ss ce 60 7 805 Ge ws « « SSE 
Allier 29,225 .. Loire Inferiuere .. 33,495 
Seine 28,936 .. Aisne 27,700 


The situation of the iron market in Belgium has slightly im- 
proved, especially as regards manufactured iron and steel. Pig 
iron, on the other hand, continues neg'ected, with very little pros- 
pect of improvement in the immediate fature. Daoring the last 
two years output of iron in Belgium was :— 








1894. 1893. 
iron— Tons. Tons. 
‘oundry pig .. a 80,110 74,630 
Forge pig .. .. «. 408,816 428,480 
Bessemer and basic 322,744 242,154 
Total 810,940 745,264 
Malleable iron— 
Rails and plates .. .. « 122,474 113,602 
Other articles .. os ee 830,917 871,419 
Total 453,391 485,021 
Steel 
Billets oe 00 06 06 0 0 396,914 273,113 
Rails and plates, &c. .. .. « 344,776 224,922 


Iron business in Rheinland-Westphalia shows but very little 
change since last week ; demand continues to improve, at least in 
some branches, but prices are just as unfavourable as before. The 
majority of the blast-furnace works is only indifferently occupied, 
because the orders given are small generally : stocks, therefore, 
increase at most establishments, On the finished iron market a 
tolerably active inquiry has been experienced for some articles 
just lately, owing to the lively employment that is going on in the 
building and engineering line, This, however, has not yet 
influenced prices in the least, and they are quite as low and 
unremunerative as before. Hoops, asa rule, continue in good call, 
but all attempts to raise prices have led to no result. The demand 
for heavy plates is rather gocd, and so is that for sheets, on the 
whole, but buyers continue to —_ down prices very much, 
although these have long been below the costs of prodnction. 
Wire and wire nails are but weakly called for generally, and the 
tone of prices continues to be extremely depressed. Some of the 
iron foundries report a progress since last week, bat, as a rule, the 
unfavourable condition of demand and prices is still very much 
complained of. The wagon factories are going to be pretty 
actively engaged, as there are some rather good orders about to 
be given out soon, one for 428 passenger coaches for the Berlin Rail- 
way Administration, and another for 249 gocds-wagons for the 
Railway Administration at Strasburg. f : 

Output of the mines and blast furnace works in Spain was, 
according to statistical statements, as follows :— 





1893. 1894. 
Tons. ns. 
Pit coal .. 1,581,810 .. 1,776,000 
Brown coal 84,100 .. 0 oe 34,000 
Iron ore .. .. «+ «- 6,497,540 .. . 5,500,000 
Lead ore.. .. «. «- 369,260 . 300,000 
Copper ore .. .. « 2,200,000 . 48,000 
Zinc ore ... «. «os « 51,410 . ° _ 
Rock salt.. «- 40,000 . 520,000 
Pigirun .. os 260,450 . 260,000 
do iis (vet) eee xe) Ve 120,000 
a <a pists 71, ; pes 
Q ver iS) oe 48,45 ° f 
Bitar (ilo - ” oe ye} ie: ee ae ye 
ver o. « A oc 08 ee p 
mo ee 
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AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, May 2ad, 


T_ gradual improvement in commercial and 
ponsfestaring articles has at last led to a moder- 
ate anticipation of summer requirements in 
certain lines — merchant iron and steel, nails, 
wire rods, pipes, and tubes, Sheets and skelp 
hava been liberally purchased for Jane delivery 
in a small way. Prices are firm. Large 

uantities of ore are being imported because of 
the prohibitive prices of lake ores. Southern 
jron is being shipped in large quantities into 
north-western markets under contract. Finished 
iron and steel mills are ranniog irregularly in most 
Jovilities outside of the Pittsburgh dis‘rict, The 
yolume of clearing house exchanges is gradually 
growing, and money is abundant at all financial 
contres. Conditions slowly improve, and there 
isa gradual growth of confidence in the stability 
of trade. Crop reports are favourable, and 
cereals are higher in price. All staple products 
are in betterrequest, The depression in business 
has continued so long that commercial interests 
are slow to believe that the present hardening 
tendency is normal, or that it can be permanent, 
When this fact is demonstrated it will exert a 
beneficial effect. 








LAUNCHES AND TRIAL TRIPS, 





Tue screw tug Caroni, recently built by Messrs, 
Fleming and wy so shipbuilders, Paisley, to 
the order of the Crown Agente for the Colonies, 
went down the river recently for sp trials, 
The Crown Agents were represented by Mr. 
Coode, and there were also present, on behalf of 
the owners, Mr. Wilson Wingate, of London, and 
Mr. R. Anderson, of Renfrew. Ths trials were 
in every way satisfactory, the towing trial being 
considerably in excess of speed stipulated for in 
contract. 

On Saturday last the large clipper stem steel 
screw steamer Lombard, recently launched by 
the Blyth Shipbuilding Company, of Blyth, for 
the Lombard Steamship Company, of London— 
Mr. John White, manager—was taken to sea for 
her official trial trip. The vessel was run over 
the measured mile several times, and the speed 
obtained was highly satisfactory to both the 
builders’ and owners’ representatives, who were 
on board, the engines working with perfect 
smoothness throughout. The Lombard is de- 
signed to carry a very large and bulky cargo, and 
is fitted up in every way with up-to-date appli- 
ances for working both the ship and cargo. 
After completing the necessary trials of speed, 
the vessel proceeded to Cardiff to load for Buenos 
Ayres in charge of Captain Raison. The Lombard 
has been built under the supervision of Mr. 
G2orge Walker, consulting engineer, of London, 
who has also superintended the construction cf 
the engines and boilers, which have been sup- 
plicd by Messrs. Blair and C»., Stockton-on-Tees, 
and are of the triple-exparsion type of large 


power, 

Oa Wednesday, the 8th inst., there was 
launched from the yard of the Tyne Iron Ship- 
building Company, of Wellington Qaay-on-Tyne, 
a steel screw steamer built to the order of Messrs, 
Azar and Co, of Bilbao, and of the following 
dimensions, viz.:—Length, 345ft.; breadth, 44ft.; 
depth, 28ft. Sin. moulded ; and toclass 100 A 1 at 
Lioyd’s, on the spar deg’: rale. This vessel has 
water ballast fitted right fore and aft on the cellu- 
lar system, acd is also fitted with all modern 
improvements for the rapid loading and discharg- 
ing of cargo, inclading six double-cylindered 
steam winches, direct-acting steam windlass, large 
high-pressure donkey boiler, steam steering gear 
by Messrs. John Hastie and Co., of Greenock, and 
Hastie’s screw aft. The engines, which are 
to be supplied by John Dickinson, cf Sunder- 
land, are of the triple-expansion type, having 
cylinders 24in., 40in., and 64in. by 24in. stroke, 
and working at a pressure of 160lb. On leaving 
the ways the vessel was named the Novembre by 
Miss Isabel Dickinson, daughter of Mr. William 
Dickinson, Healy Hall, Riding Mill. Among 
those present were the Messrs. Aznar, of Bilbao, 
and their superintendent, Captain Uribe, under 
whoss inspection the vessel has been built, 








_ Nava Evcinger ArrointMeNnts.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Fleet engineers: Thomas Hughes to the 
Vivid, W. H. Skinner to the Australia, and 
George 8, Newton to the Invincible. Proba- 
tionary assistant engineer: R. C, Cleave to the 
Royal Arthur, 


Tue Cost or Torrepo Boat Destroyers,— 
A Blue Book recently issued gives the contract 
prices of a number of the torpedo boat destroyers 
now being constructed by private firms for the 
Navy, Messrs, Yarrow, lon have built three 
of this larger type, the price for each being 
£37,400 ; Messra. Thornycroft, London, have also 
built three at £36,480 each ; Palmer’s Shipbuild- 
ing Company, Jarrow, get £37,107; Mr. J. S, 
White, of Cowes, £39,113, the engines in this 
latter case being supplied by Messrs. Mandslay, 
Sons, and Field; Messrs, Doxford, of Sunder- 
land, get £37,001. Messrs. Thomson, Clyde- 
bank, who have some experience of high-speed 
vessels, have done their work for £34,792; and 
the Naval Construction Company, at Barrow, are 
to get £33,977, The French paid £30,528 for a 
27-knot torpedo beat only 144ft. long, of 123 tons 
displacement, and 2700 indicated horse-power. 
The torpedo boat Adventurier, 151ft. long, of 148 
tons displacement, and 1500 indica horse- 
power, and 234 knots speed, cost the French 
£18,354; our total fleet of first-class torpedo 
boats, 140ft, long, and of 23 knots, cost us on an 
average £14,491 each, The same Blue Book 
states that the contract price of the hull and 
machinery of the 14,000-ton cruiser Terrible 


with Belleville boilers and engines, to give 23 
knots » is. £542,347. It is buing built by 
Messrs, Thomson, Clydebank. The contract price 


is coe sane ship Powerful, building at Barrow, 
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8139. Lenses, E. J. Paterson and C. W. Hill, London. 

8140. Venicies, P. R. J. Wells.—(8. Mills, C. C. Logs- 
don, and W. McDermott, United States.) 

8141, Guass-HEADED Pins, W. Hall and Co., Ld., and 
A. Banks, Birmingham. 

8142, FasTenino Gioves and Dresses, M. A. Holmes, 


ndon. 
8143, Powper and other Frasxs, G. 8. Brindley, 

London. 
8144, ie Corks, J. C. C. Read and G. I. Hurst, 

ndon 


8145. ConpENsina CARDING Enainges, N. Worsley, 
Manchester. 
8146. ne Revotutions, F. W. G. Bruhn, 


on. 
8147, TRoLLey and AccumMuULATOR System, T. Nees, 
London. 
8148. Coatand Jacket Supports, A. F. May and J. H. 
Cartwright, London. 
8149, Pumps, P. Giffard, London. 
8150. VaLves, P. Giffard, London. 
8151. = for Hotpino Powpers, &c., A. East, 
mdon. 
8152. Harr Brusn, A. East, London. 
8153. Rotary Brake for Cycves, A. East, London. 
8154. VenTiLaTinc Sash Fastener, 8. Gamble, 
London. 
8155. Setr-actino Muues, E. Edwards.—(@. A. Richter, 
Austria.) 
a» Moup-ouarps for Cycizs, R. Haddan.{G. Bissant, 
ustria. 
8157. Crasps, H. H. Leigh.-(B. M. H. D. Krumehaar, 
Germany.) : 
8158. Piston-rop Pacxina, T. H. Holmes, London. 
8159. ARMoURED Pipine or Tusinc, A. H. Church, 


mdon. 

8160, Trap for ConpenseD Stream, &c.,G. Fletcher, 
mdon. 

a —— Ionrt1no Apparatus, F. W. Schindler, 


ndon. 
8162. Pitz Fasrics, J. Reixach, London. 
8163, Writinc Tass or Desk Appliance, G. Thomson, 


ndon. 

8164. Fotpine or CoLLapsiBLE Boxes, W. Townsend, 
on. 

8165. ApmixtuRe for WHeaTeN Fiour, G. Weddell, 


mdon. 
8166. Preventine Noise and Visration, G. Morrison, 
London. 
25th April, 1895. 


8167, Cuain, A. Labre and A. Coussinet, Paris. 
8168. HorsesHor and Prorector, B. R. Jobling, 
North Shields, 
8169. Ice-maker and Rerricerator, W. T. Ramsden, 
on. 


8170. CLEANING Surraces of Rotts, J. A. Fawcett, 


Doncaster. 

8171. Increasinc Motive Power of Encings, A. Case, 
Sheffield. 

8172. Bectinc for Macuine Guns, R. D. Bailey, 
London. 


8178. Movino Mertats, J. Buckton and Co., Ld., J. H. 
Wicksteed, and G. A. Millward, Leeds. 
8174. PHotroorapuic Cameras, J. A. Furnivel, Man- 


chester. 
8175. Scarr CLasps, Simmons and Venour, Birming- 
ham. 


8176. Pitz Fasrics, M. A. Foster and R. Lee, Halifax. 

8177. Topacco Pipes and Cicar Hoxpsrs, H. Illing- 
worth, Ripon. 

. CoLrournine Wuirte Cray Pipss, N. Macphail, 

lasgow. 

8179. Lirr VaLvxs and other Apparatus, 8. H. Wright, 


gg oe 
-— ~ nes or Grovurine Corxs, H. Hanmer, 

iverpool. 
8181. NavicaBLe VesseLs and Structures, W. Walters, 

Liverpool. 
as oe Gow and Carriaaz, W. H. F. Gerald, 


on. 
8183. Toaster for Breap, Cake, &c., A. Praeger, 
Bristol. . 


8184. Go.rine Tzzs, 8. C. Millar, Glasgow. 

3185. InpIa-RUBBER Rims and Corners, H. Townshend 
and A. Harcourt, Norwich. 

— a Locks, A. Harvey.—(§. Bash, South 
Ameria. 

8187. Drawina Liquips from Barrezs, T. J. Farley, 
Birmingham. 

8188. CerLine Roses and Lamp Ho.pers, J. A. Hirst, 


London. 
8189. Distnrectanta, F. H. Stacey and G. J. Beedham, 
Sheffield. 


8190. Brusues, W. R. Pritchard, Sheffield. 
8191. Braip, H. Davenport, Manchester. 
8192. Preventinc Street Expiosions, P. Hennessy, 


ndon. 

8193. Boot and SHoz Cieaners, E. Greenfield, 
ndon. 

8194. Srserina Locks for Bicycixs, A. E. Crozier, 
ndon. 

8195. Cycte and other Betis and Gonos, O. Hanks, 


rdon. 

8196. Laces of the “Soutacne” Tyrz, H. G. Grote, 
Germany. 

8197. CrncULATING Pump, E. Turner and G. J. Harding, 
London. 

8198. Nut Lock, E. W. Hughes, London. 

8199. ConTROLLING TEMPERATURE of FLU1Ds, F. Lamp- 
lough, London. 

8200. Posta, Wraprers and Enve.orgs, W. W. Slee, 
London. 

8201. Cigars, D. Ripley, London. 

8202. Daixkine Trovens for Fow:s, F. G. L. Schroeder, 
London. 

8208. Pweumatic Tires for VeLocipepses, A. Doig, 
London. 

8204. Raitwavs, R. N. Gracey, London, 

8205. Irnoninc Macninery, W. A. 
London. 

8206. Lamps, J. M. Usher, London. 

8207. T. Field, London. 

8208. Maina Frames of Vetocipgpgs, J. V. Pugh, 


E. Henrici, 


London, 
8209. ee Contents of Hop Bins, F. Wiesinger, 

mdon. 
8210. Directive Force of Nerpuzs, J. 8. Gisborne, 


London. 

8211. Fare Boxes, J. H. Coleman, London. 

8212. Cutrixa Presses, A. Pochin anc H. Addison, 
London. 

8213, Lamp Grasses, J. Moeller, London. 

8214, Mrxinc GranuLar, &c., Matertiats, D. Burr, 


ondon, 
8215. Maxine Imitation LeatHeR, H. Schmiedel, 


mdon. 
8216. Water Merer, B. Vandeesteen, London. 
8217. Lamp Cuimngys, B. Wolf, London. 
8218. Dovsie-Lirt Dossies for Looms, R. Livesey, 
Manchester. 
8219..Wixpow Sas Susrenper, R. W. Hopkins, 


ley. 
8220. Carps for Ho_pine CoLiar Stuns, J. Proskauer, 
London. 


mdon. 
8221. Pacxtnc Casgs, A. Rabolt and J. Dobos, 
ndon. 
8222. TeLEPHonic Syste: J. E. Kingsbury.—(The 
Western Blectric Com; —y United States. ~ 


8228. Stoves, W. Defries.—(Generst, Herscher and Co., 
France.) 
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8224. Cammnzy Cow1s or like Apparatus, R. T. Vaux, 
London. 
8225. Srezve Links, A. F. Rubery and J. A. Postans, 


lon. 
8226. Execrrzic Batrerizs, J. von der Poppenburg, 





8227. Wisoow SasH Fastener, W. J. Blunden, 
London. 
8228. Moutupigces for CicargTrzs, E. A. Smeeton, 


mdon, 

8229. Cowxs, R. G. Sherrington, London. 

8280, _ Guarp for Razors, A. Roublefi, 

mdon, 

8231. Boor Hegexinc Macuinery,’G. H. Skinner, 
London. 

8232, Fertivisers, A. A. Dickson, London. 

8233. Peat Moss, A. A. Dickson, London. 

8234. GarBace, A. A. Dickson, London. 

8235. Packine for ButreR and Cream, E. Osbert, 


ndon. 
-. Cusnions for Bittiarp Tasies, H. T. Pember- 


m, don. 

8237. Wasuers, E. J. Evans, London. 

8238. Taps and Cocks, C. Eckford, London. 

8239. Fuses, H. Maxim, London. 

8240. ATTACHMENT of Raits to Sieerers, A. Koppel, 
London. 

8241. Lock for Cycigs, H. H. Lake.—(C. P. F. Lange, 
Denmark. 

8242. Grate Bars, H. H. Lake.—(American Garbage 
Cremator Company, United States.) 

8243. Retrina Fiax and other Piants, J. Hennig, 


London. 
8244. Swine, F. Nicholas, London. 


26th April, 1895. 
8245. TupuLaR Steam Generators, E. T. Darke, 


mdon. 
as ve sna Trres for VEHICLE WHEELS, C. K. Welch, 


on. 
8247. Bicycies, T. Horton, Rednal. 
8248. Gas and Arr Va.ves, H. Foster, Newcastle-on- 


ee 
ba Coupuines for Traction Wacons, &c., D. Gray, 


iw. 
8250. Stezn1nc Means of Ve.ocipzpgs, H. J. Shaw- 
cross, Liverpool, 
8251. Boxes, CU. F. Baines, Halifax. 
8252. Saurrue Cueckine Appiiances, G. Mitchell, 


ax. 
8253. Givina SicNaLmMEN ConTROL over Daivens, T. 
yper, 
8254. CARTRIDGE Case with Merat Tir, H. W. Tyler, 


8255. SELF-GENERATIVE PowgR Macsiye, G. Earl- 
, London. 
8256. Purniryinc Warer, T. Royle, London. 
8257. UMBRELLA Stanp, R. Colegate and E. B. Woods, 
Folkestone. 
8258. Coat Biock, H. Harris, London. 
8259. Frames, Beams, and Stirrengers, A. Lambie, 


ow. 
8260. Szcurinc Szgats in Venicies, A. Harvey, Bir- 


m: % 

8261. Toy, E. J. Hayball, London. 

8262. Sewine Macuines, D. Flanagan, Halifax. 

8263. Set Squares, E. Bond, Glasgow. 

8264. Dre Brock for Re.ier Stampine, J. R. Anderson, 
Glasgow. 

8265. Music Booxs, A. Z. Dade and A. J. Loftus, 
London. 

8266. Swivet Hook, W. Matthew, Glasgow. 

8267. PHorograpHic Dark Rooms, A. and J. Pipon, 
Manchester. 

8268. Metatiic Packrnes, I. Thompson and J. Liver- 
sedge, Manchester. 

8269. CLorHes Wrincers, G. B. Dowswell, Man- 
chester. 

Sn Stor Cock, A. G. F. Hoering, 


sal. Steam “and Saruixe VessELs, J. Roberton, 
ard. Basvcs Bane of Crcims, R. F. Hell, Bir 
8273. VALVES for Przumatic Tires, R. F. Hall, Bir- 
ears. Warns and Ax ves of Venicies, 8. R. Jones, 


8275. ALLOWING cua Murat to Fiow, A. E. West- 


wood, Bir gham, 
8276. Maxine Evastic WHeet Tires, W. Bowden, 
anchester. 


ber TReatinc TexTILe MarTERIALS, A. Spiegelberg, 


3 Rosetrss, 8. Overton, F. A. Higgins, 
and J. T. Aitchison, Birmingham. 
8279. SHozs for Human Bernos, W. H. Nightingale, 


8280. Makine CicaretTres, R. A. Sloan and J. E. L. 
Barnes, Liverpoo 

8281. Lamp Exzincuisuer, G. Bitten and T. McGowan, 
London. 

8282. Pips, R. H. Frost, London. 

8283. Book Marker, E. Harrison, London. 

8284. Lock, 8. v. Berzenczey, London. 

8285. Lamps, G. W. Horu, London. 

8286. PeRaAMBULATORS, C. Reupcke, London. 

8287. Matcn Sares, J. L. Coyle, M. T. Haldane, and 
W. L. Martin, Ottawa, Canada. 

8288. Harr Pix, H. Tofield, London. 

8289. Sroxinc Apparatus, W. P. Thompson.—(IV. 
Ruhl, Germany.) 

8290. Typewriters, W. P. Thompson.—(¢. Sears, 
United States ) 

8291. Sarety AtracHMeNTs for Hosts, C. Kuntze, 
Manchester. 

8292. Lusricators, J. A. Morris and W. T. Hatch, 
Manchester. 

8298. Piston Vatves for Enoings, A. Bollinckx, 
London. 

8294. Putteys for Incurngp Puanegs, P. Vanhassel, 


on. 
8295. - cc, Time of Arrival, H. Hayes, jun., 
ndon. 
8296. Sarery Stirrup, A.C. Beilby and W. Beilby, 


on, 
8297. Armour Puiates, A. Reichwald.—(The firm of F 
Krupp, German 
way Switcuss, E. T. Hughes.—(7. F. Ravls, 
United States.) 
8299. Moutping Macuines, A. and F. H. Pochin and 
H. Addison, London. 
8800. Fastentxo the Laces of Boota, R. Hughes, 


London, 
8301. Tap, A. E. Mears and W. H. Last, London. 
8302. Pweumatic and other Tires, D. and T. Maher, 


London. 

8303. y Ink Tins, E. 8 Lord and M. H. 
Taylor, London. 

8304. Casz for Postacz Stamps, C. F. Sondermann, 


ndon. 
= Cups for Letrers, W. McKinnon and J. C. 
3 mdon. 
8306. Barrerizs, C. P. Shrewsbury, F. L. Marshall, 
J. Cooper, and J. L. Dobell, London. 
= — Finper, 8. J. Levi and A. J. Jones. 
ni 


on. 

8308. Iron Frame Pianorortes, M. J. Christie, 
London, 

8809. Harnpeninc or TovucHrenina Gor Batts, G. 
McGowan, London. 

8310. CentriruGaL Macuines, G, Fletcher, London. 

8311. Macning for Compactinc Soar, M. Perls, 


London. 
8312. Hoxtpsrs for Umpretias, R. Irvine, jun., 
London. 


8313. Provectiies, H. F. Smyth, London. 

8314. BicarBonate of Sopa, J. Brock and J. Hawlic- 
zek, London. 

8315. Fiexiste Scatze Tuses, P. Déppenschmitt, 
Londo. 


2. 
8316. Covers of Pyeumatic Tires, H. Griittner, 
London, 
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8317. OverHeaD Recengrative Gas Lamps, The 
Lamp Manufacturing Company, Ld., and W. H. 1. 
Welch, London. 

8318. OverHEaD Recrenerative Gas Lamps, The 
Lamp Manufacturing Company, Ld., and W. H. I. 
Welch, London. 

8319. Inrusion and Extraction of Hors, E. Heine- 
mann, London. 

8320. Ferrutes for Umarexias, &c., T. Wasley, 
London. 

8321. Reexs for Corton, E. F. St. B. Bryan, London. 

8322. Taprinc Barres, E. Lewis, London. 

£323. — Om Mitt Presses, &c., G. E. Selby, 

mdon. 

8324. Sasu Ceytres, W. Youlton, London. 

8325. Vatve, D. E. Hipwell, London. 

8326. Locks for Securina Cycuzs, E. Vaughton, jun, 
Birmingham. 

$327. Spanners, L. A. Parrcck and J. Diamond, Bir- 


mingham. 
$328, TREATING Zinc and other Ores, C. Hoepfner, 


London. 

8329. Wire Puarminac Macaises, W. Gerhardi, 
London. 

8330. TREATING AmMonzIAcAL Liquor, H. Bower, 
London. 

8331. Recorpinc Payments by InstaLments, H, Issan- 
chou, London. 

8332. CLINOMETER or PenpuLuM Levz1, A. Coret, 


London. 
8333, RoraRity ApvusTaBLe Hees, J. H. Pearson, 


on. 
8334. Wire Coverixos, J. F, Hone and J. Henderson 
London. 


27th April, 1895. 


8335. Prers, A. Black, Glasgow. 
8336. WaTeninc Cans, G. Morris and C. H. Ward, 


Bristol. 

8337. Looms for Weavine Carpets, T. Caldwell, Kia 
derminster. 

8338. Sewer Traps, W. 8. Hutchinson, Newcastle-on 


Tyne. 

8339. Steam Traps, E. Yates, Manchester. 

8340. Har Parinc Macunyeg, T. Cree and J. A. Bevan, 
Manchester. 

8341. Lirrixc and Lowerine Loans, M. H. Crummie, 
Bedford. 

8312. TREATING Brine in Maxine of Satz, J. Todd, 


Glasgow. 

8343. SepaRnatTinc Matrers, W. Shore and G. E. Coupe, 
Manchester. 

8344. Macuines for Szparatine Fvuvips, J. Laidlaw, 
Glasgow. 

8345. Ripise Rems, W. Gough ard O. J. Harvey, 
Walsall. 


8345. Box Fastener, J. E. Thornton, Altrincham. 

8347. VELocIPEDES, F. Westwood, Birming’ 

£348. Paper Fasteners, G. Hayes and W. J. Harley, 
London. 

8349. Cootixc Drinxinc Water, &c, J. Beaumont, 
Glasgow. 

8350. Curtine TeeTH of Bevet WHEELS, J. McKenzie, 
West Cowes. 

8351. RarLway Time TaBxes, J. F. O’Brien, London. 

8352. PresERvVING Currs in WEARING APPAREL, J. H. 
Chadwick, Leeds. 

8353. Game, T. W. Flory, Colchester. 

8354. Suips’ Ruppers, J. Smith, London. 

8355. Ion1TION APPaRaTus for Enoings, J. Klunzinger, 


‘Ow. 
8356. GuNpowpEeR, W. Hope and I. A. Timmis, 
London. 
8357. Preumatic Tires, J. Smith, London. 
8358. Pipes for Smoxrsc Tosacco, W. Murphy, 


ndon. 

8359. Drivine Gear for Sewina Macuings, F. W. Farr, 
Leeds. 

8360. BrusHes for CLeantno Carriaczs, A. H. Stott, 


ndon. 
8361. TuresHinc Macuines, W. Foster and Co., Ld.— 
(L. Pfaff, Argentine Repudlic.) 
8362, NaTuRAL Liquip PurRirieR, R. Malabar, Liver- 
1. 


poo 
8363. PackaGes, L. A. Brand, London. 
8364. Fenpers, T. Heather and 8. Shuttleworth, 


London. 

8365. Licur Buitpinc Construction, H. Sturm, 

verpool. 

8366. Mittinc Macuinss for Fasaics, J. F. Greenwood, 
London. 

8367. CHECK Strap MovEMENT for Looms, E. Bradshaw, 
Manchester. 

8368. CatcHine and Kitiinc Vermin, T. Lunt, Man- 
chester. : 

8369. MouLDING Wax-coaTED CANDLES, L.J, Fournicr, 


ndon. 
8370. Meta. STRENGTHENING Brackets, W. Palmer, 


ndon. 

8371. Wire Reexs, M. E. Fretwell and L. W. Hanne, 
London. 

8372. Corres Pots, A. Fay, London. 

8373. Courtine CeLts of Batrerizs, W.S. Rawson, 
London. 

8374, PREPARING LIQUEFIED Gas by CoMPRESSION, F. 
Kukn, London. : 
$375. Pen, Pencit, and CicaReTre Maker, J. J. Bird, 
London. : 
8376. Extractine Gop and Sitver Orgs, A. Schmidt, 

London. 
8377. Matcu-cases, H. J. Koéstor and W. Beukers, 


London. A 
8378. Foop for Poutrry and the like, C. D, Granville, 


mdon. 
8379. BreEecH MEcBANISM of Guns, &., A. Welin, 
London. 
8380. EmBosseD SHEETS for Watts, &c., H. A. Allport, 
London. 
8381. Pruss1ates, H. Bower, London. ; 
8382, Drain Traps, A. Wilcken and E. Bourgois, 


mdon. 

8383. Driving MecHanisM, C. Voss and G,. Sauer, 

ndon. 

8384. Trppine VAN, F. Sawyer, London. 

8385. Gauze Brush, A. B. Soar and FE. W. Collier, 

mdon. 

8386. THe Mercury Pneumatic Sock, G. Elsley, 
London. 

8387. Dress Closer, W. Horner and A. Dittermann, 
Germany. 

8388. FLUID-PRESSURE Brakes, A. M. Clarke,—(4. H. 
Moyes, United States.) 

8389. THERMOMETERS, J. Kent, London, 

8399. Founrain Pens, K. Hillenbrand, London, 

8391. ConvERTING POWER, . Lake.—(J. F. R. 
Knobloch, M. Bachur, and J. Heyn, eran. 

8392. Heatine VEHICLES, M. Moskowitz, L. D. Adler, 
A. 8. Adler, and T. W. Myers, London. 

8393. LiguTinc VEHICLES, M. Moskowitz, L. D. Adler, 
A. 8. Adler, and T. W. Myers, London. 

8394. EquaListinc Execrromotive Forcs, M. Mos- 
kowitz, L. D. Adler, A. 8. Adler, and T. W. Myers, 
London. 

29th April, 1895. 

8395. Lapres’ ComBrnations, J. M. Bromfield, London. 

8396. TrpaL Powgr Moror, P. Frenzeny, London. 

8897. Mart-carts, &c., W. Ashton, Warrington. : 

8398. SupporTinG Exectric CaBLes, A. 8. F. Robin- 
son, Londen. 

9399. Mruirary Skercaine InstRUMENT, G. Legh and 

H. W. Maclear, London. 

8400, Comprnep Hay and CLovER-MAKING MACHINE, 
J. Dobbing, Darlington. 

8401. Protectors for Pyeumatic Tires, E, Catchpool, 
Cotti: Co near Deal. : 

8402. ae aces CrnTREING, G. R. Dawnay, 

ndon. 

8403. CrrcLe Divipsr, G. Smail, Coventry. 

8404. Moustacue or Lippep Spoon, H. J. Boucher, 
Birmingham. s : 

8405. Opentna TrxTiLe Fisres, J. D, Tomlinson, 
Manchester. 
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8106. Dress Fasteners, W. Pearce, Birmingham. 

$407. Blouse Apsuster, B. Haigh, Harrogate. 

8408. Bap Rests, J. G. Dodds, Glasgow. 

8109. Kity, H. and J. Emery, Longport. 

8410. Cowriz Sys_t Broocn and Pix, E. Twiss, 
Ilfracombe . 

8411. Stackeninc Motion for Looms, A. H. Guthrie, 
Galashiels. 

8412. Rorary Enoines, A. H. Moses, London. 

8413. Sas Fastener, J. B. Morgan, London. 

8414. Cuttinc and Trimina Woop, R. J. Lines, 
Northampton. 

8415. Basy Coop, A. J. Pye, Falmouth. 

8416. Tea Fitter, A. J. Pye, Falmouth. 

8417. Tox Cuip, A. E. Terry, Redditch. 

8418. Macuing for Curtine Mitre Wests, J. Buck, 


coln. 
8419. Luecinc, T. W. Hill, London. 
= Rartway CarriacE Winpows, W. C. Perrins, 


irmingham. 
8421. Switce for Execrric Wexpine, R. Falshaw, 
ndon. 
8422. Beostgaps, 8. Benton and W. H. Littlewood, 
Birmingham 


8423. Vatvs, J. Southerton, Birmingham. 

8424. Kits, G. Roach, London. 

8425. Propuctne Cuemicat Compounps, H. E. New- 
ton.—{ The Farbenyabriken vormals F. Bayer and Co , 
Germany.) 

8126. Scissor SHARPENER, J. Smith, London. 

8427. Fastener for Wiypow Sasues, D. E. Hipwell, 


London. 
— song for Repairinc Busks, A. G. Hamilton, 


ndon. 

$429. OrnpER JouRNAL, J. Litten, London. 

8130. TirE3, F. H. Berry, London. 

8431. SmoorHine or Trrumminc LeatHER, J. Seeger, 
London. 

8432. PoLtisHiNG or GLossine F.oors, A. Benkovich, 
London. 

8433, — Jackets, B. Berger and M. Berger, 


on. 

8434. ExLevaTep Rarttways and Roiume Srocx, K. 
Beyer, London. 

8435. Steves for Drarninc Water from Soap, W. 
Robinson, London. 

8436. SHarr Coup.ines, E. W. Bate, London. 

8437. Pipe Joints, 8. Griffin, London. 

8438. TaRNIsH Preventive for Metats, G. Newbery, 
London. 

8439. ScarrF-pin Protector, W. J. Laurie, London. 

8440. Goucs or Scrisinc Toot, E. Stokes, London. 

8441. WasHinc Yarns in Hanks, A. G. Brookes.—(@. 
A. Greeven, Germany.) 

8442. Box for Fisnine Tack.e, J. Boyce, London. 

8443. ScREW-PROPELLERS, B. F. Sparr, Live 1. 

8444. Apparatus for Heatine, &., WATER, 4 Prince, 


mdon. 
8415. Hotprne Wackine-sticks, &c., W. L. Wise.—(V. 
C. P. Ducup de Saint-Paul, France.) 
8446. Borries, J. Maggi, London. 
8447. Fire-crate for Coat Dust, &c., F. Pelzer, 


naon. 
8448. Locks, J. Hausegger, London. 
2449. So.urions of Zinc Cuioripg, &c., C. Hoepfner, 


ndon. 

8450. Regex for Fisuine, O. 8. Ruddock and The Army 
and Navy Co-operative ety, London. 

8451, Barrets for SHor Guys, F. Tittmann, London. 

8452. DELIVERING WEIGHED PaRcELs of Tosacco, A. L. 
Munson, London. 

8453. ELecrricat Switcnes, J. Brockie, London. 

8454. CHAMBER for CHILLED Mzat, &c., C. T. Allcutt, 
London. 

8455. ne Apparatus, J. Lant and J. Cooper, 

mdo: 


n. 

8556. CHEquss, &c., W. E. Henry and H. 8. Ward, 
London. 

8557. CarriaGE for CHILDREN, J. McClure, London. 

8458. SHoe ManuracturRE, R. r, London. 

8459. MecHanicaL Musical Instruments, C. Warren, 
London. 

8460. Fire Extincuisnine Apparatus, J. C. Hudson, 
London. 

8461. Apptyine Motive Power, T. D. T. Sparrow, 
London. 

8462. Brusues, W. F. Zichler, London. 

8463. Device for Securine Corps, I. Waller, London. 

8464. UmBreas, A. E. Gosnell, London. 

8465. Motors for Pomps, R. Warner and R. Rackham, 
London. 

8466. BLuvp Corp STRETCHER or HoLper, H. G. Hayes, 
London. 

8467. Bakers’ Ovens, W. and H. Groth, Berlin. 

“a Soper Cures for Broxes Rats, H. Holtz, 

mdon. 


30th April, 1896. 


8469. Winpow and Door Wepes, F.C. B. Robinson, 
Charlwood, Surrey. 

8470. ArracHinc Trres to Cycies, T. Webster, J. 
Howarth, and T. Cleaver, Coventry. 

8471. Securinc Boots and SHogs, E. Haslam, Derby. 

8472. Steam Borter Construction, F. D. Rose, Man- 


chester. 

8473. Manure Distrisutor, T. C. Sergeant, North- 
ampton. 

8474. Garment Supporters, G. H. Phelps, London. 

8475. CrrcuLatinc Water, W. and T. H. Ackroyd and 
J. Willoughby, Bradford. 

— Sieeve Curr Liyss and the like, W. W. Tambs, 


‘irming! 
8477. Screw Prope.vers, J. F. Henson and T. War- 
sop, Notting 
8478. Parnt to Resist the Action of Heat, T. Lowe, 
Nottingham. 
8479. StaPLes, R. Taylor, Birmingham. 
8480. Back for Picrure Frames, A. Rawlings, 


Reading. 

8481. Winpow Wenpag, W. G. Edmonds, St. Stephen’s- 
by-Saltash. 

8482. OpaTHaLMoscorEs, G. Prescott, Dublin. 

8483. NICOTINE ABSORPTION Pirz, G. T. Williams, 


iff. 
—_ ee Composition, J. A. Brookfield, Shef- 
eld. 


8485. Botts, J. H. Potter, Sheffield. 
8486. Fincer Grip and Eraser, J. Garton, Newton-le- 


lows. 
8487. Strup, 8. Chattwood, Edenfield. 
8488. Stee, Tuses for Cycre Frames, R. J. Alpe, 
m. 
8489. CaspLesticks, Sconces, &c., W. Pearce, Bir- 


10: 
8490. a Dust from Arr, J. E. Mathewson, 


effie 
8491. EmprorperED Lace Work, J. G. Buhlmann, 
Manchester. 
-— a TeLecrapus, J. W. Ray and R. C. Saxby, 
ve 
8493. Suips’ TeLecrapus, J. W. Ray and R. C. Saxby, 
Liverpool. 
= —— Beps, © Pal, London. 
. Toot Hove . Copley and A. R. le 
zoo By pley Copley, 
8496. Spinpies, J. B. Howard.(G. A. Richter, 


Germany.) 
8497. TaBLe Forks, &c., J. Doyle and W. Gunn, Man- 
chester. 


8498. Seat, T. W. Harrison, Hanley. 

8499. Trousers, Spencer, Turner, and Boldero, Ld., 
and A. 8. Drayson, London. 

8500. Pivz, R. D. Smillie, W. Douglas, and W. R. 
Buchanan, Glasgow. : 

8501. Heatine Water, E. A. Jeffreys, London. 

8502. Fire Grates, M. Ferguson, Newcastle-on-Tync. 

8508. EnveLorpe Coms Hoper, J. » jun, 
Urmston. 

8504. Moutpine Durcu Tixes, A. Eichhorn, Liver- 


8505. TRANSMITTING SPEECH, C. A. Allison.—(J. Abster- 
dam, United 


8507. Disconnection Fuse Boxes, J. A. Jeckell, South 


Shields, 

8508. Hurts of Vessets, G. W. Schermerhorn, 
London. = s 
8509. Rotter and Sun Buitps, E. &chenker, Man- 

chester. 


8510. Steam Tears, E. Yates, Manchester. 

8511. Bonp or Tig for Cavity Watts, T. Taylor, Man- 
chester. 

8512. Screw-brusH Start Fastener, A. Jones, West 
Bromwich. 

8513. CLoset, J. Rimmer, Runcorn. 

8514. Smoxine Pipss, J. McKenzie, Glasgow. 

8515. Tasers for Apvertisinc, J. McG. Macphail, 


G Ww. 
Treatinc Resin, K. T. Sutherland and G. 

Esdaile, Manchester. 

8517. Mai, Cart and Bassinetre, J. Harrop, Man- 
chester. 

8518. Decanter or Botr.e for Wines, B. Plotzker, 
Manchester. 

8519. CHILDREN’s SuN Bonnets, B. R. Macmillan, 


G Ww. 
8520. Guiiy, Greasx, and like Traps, R. Frame, 

mdon. 
= Macuines for Printinc Butter, R. F. Kerr, 


we 

8522. Openina of Enve.ores, F, F. A. Brumme, Man- 
chester. 

$5238. Harr-Pin, R. Falshaw, Harrogate 

8524. Trivets, T. le Poidevin, Guernsey. 

8525. Banyos, H. Hemingway, London. 

8526. Coa, Wasuine Apparatus, P. Muschamp and 8. 
Burridge, Sheffield. 

8527. Mans for InrLatinc Cycues, G. Parrock, Bir- 


—. 

8528. Nur Locks, C. U. Fisher.—(R. 4. Hervey, New 
South ig | 

8529. Lamps, M. F. F. Mey, London. 

8530. Stzam and other Fiuip Enorngs, T. H. Williams, 
London. 

8531. TREaTMENT of REFRACTORY METALLIC OREs, J. 
B. Rudkin, London. 

8532. RecuLaTine ApMIssion of Air to FuRNAcEs, M. 
Arndt, London. 

8533. Ticket Distrisutor, V. Miiller, London. 

8534. BoTTLE-sToPPERING Devices, A. J. Boult.—(C. K. 
Fuchs and V. L. Sawyer, United States.) 

8535. WaTER Bripoes, W. A. Nichols, London, 

8536. Recovery of Goxp, &c , from So.vutions, E. D. 
Kendall, London. 

8537. InsuLatinc MareriaL, A. J. Boult.—(The Vir- 
ginia Phosphate and Paint Company, United States.) 

8538. Lirtine Jacks, J. H. Sheridan, London. 

8539. Apparatus for Stamprna or Empossine, A. R. 
Breinl, London. 

8540. Monry-Boxes, J. 8. Barcus, London. 

8541. Enamet Paints, A. J. Boult.—(J. 
Belgium.) 

8542. Borris Stoppers, D. Richards, Cardiff. 

8543. Mera, Larus, W. Echstein and J. A. Willmore, 
London. 

8544. Mareriats for GaRMenNtTS of Sportsmen, H. J. 
Nicholls, London. 

8545. Expanpine or: ExTenpinc Tastes, H. Rathke, 


ndon. 
8546. Metaiic Fastenines for Boots, P. A. Coupal, 
mdon. 
8547. Lire-Buoys, G. H. C. Brunswig, London. 
8548. Merat CasEMents, E. Taylor, London. 
8549. Merat Casements, E. Farrar ani E. Taylor, 
London. 
8550. Propuction of Sauces, J. H. Payne, London. 
8551. Feepinc Device for CaRpine Enaines, C. A. 
Apperly, don. 
8552. Gas Enornes, J. A. Prestwich, London. 
8553. A New Game, A. J: Douce, London. 
8554. NeEEDLEs, W. J. Middleton, London. 
8555. SasH FasTener, W. H. Daniels, London. 


Nitelet, 


8556. DeTronators and Fusgs, J. D. Kendall, 
London. 
8557. Paper Freeper, W. A. Philpot, jun., and T. A. 


Briggs, London. 

8558. Giass for SkyLicuts, C. H. Tondeur, London. 
8559. CrrcuLaR Kwyitrinc Macuines, H. A. House- 
man, London. 

8560. AIR-BRAKE MEcHANISM and VALveE, C. G. Emery, 
London. 

8561. AIR- BRAKE GrapuaTING Mecuanism, C. G. 
Emery, London. 

8562. AIR-BRAKE VALVE Mecaanism, C. G. Emery, 
London. 

8563. DIFFERENTIAL Putteys, J. C. Mewburn.—(7. A. 
Weston, United States.) 

8564. ELecrric ALarms, A. Duceux, London. 

8565. Drivisc Mecuanism for Roap VeEHICLEs, C. 
Caderski, London. 

8566, Arm SicNaLLInc MecuanisoM for RarLway TRaINs, 
c. G. Emery, London. 


8567. AppaRaTUs for CooLinc Water, R. Mills, 
London. 
8568. Ratsinc and LowerincCurtarns, J. H. Nitzsche, 
London. 
8569. PERFORATED Grains or Rops, H. Maxim, 
London. 


8570. Cootinc Apparatus, P. R. J. Willis.—(0. C. F. 
Kuphal, United States.) 


8571. Purring Up Tea in Packets, J. Skinner, 
London. 

8572. Propucine Dyesturrs, 8. Pitt.—(Z. Cassella and 
Co., Germany.) 


8573. ELectric Cases, W.8. Smithand W. P. Gran- 
ville, London. 

8574. Dentat Cuarrs, A. W. Browne, London. 

8575. Vaporisinc Apparatus, J. J. A. Trillat, 


London. 
8576. Metat Sieerers, V. I. Feeny.—(J. 2. Bell, 


nai, 
8577. Syrince, G. Beck, London. 
8578. Cycies, L. Camus, London. 
8579. Wrincers, W. T. Bradley, R. Jewell, and C. E. 
Jewell, London. 
8580. Horse Cotiars, J. Corrigan, London. 
8581. Surps’ Loas, J. P. Rogers, London. 
8582. AuTomaTic Stimrinc Apparatus, O. G. Parry, 


on. 
8588. Brock System Apparatus, A. Berry and J. 
Lipkowski, London. 

84, Line THROWING, A. Stroebele, London. 

8585. CicaReTTe Case, H. F. L. Aumont, London. 
8586. BuLKHEAD Doors, L. Katzenstein, London. 
8587. Support for Pans, A. Brown, on. 

88. Frame or Covekine for Prants, H. H. Biddis, 
London. 

8589. Bortzr Tuses, W. Smith, London. 

8590. Macnetic Ore Separators, J. W. Carter, 
London. 
8591. Breech Mecuanism for Guxs, Hotchkiss 
Ordnance Company, Limited.—(l. V. Benét and H. 
A. Mercié, France. 

8592. Automatic Stop Mecuanism, J. H. Rogers, 


London. 
8593. Fittinc Boxes with Matcuss, P. Jensen.—(C. 
H. Palmer, J. W. Denmead, and J. A. Baughman, 
United States.) 
8594. VELocIPEDE WHEELS, J. Adair, Waterford. 


lst May, 1895. 
a ANNULAR Strinc Cutrer, F. R. W. Sampson, 


don, 
— —— for Pseumatic Tires, J. W. Smallman, 


unea 
8597. Stoprerine Borries, E. Haslam, Derby. 

8598. SareTy APPLIANCE for KITCHEN Borrers, R. H. 
J. Jameson, Newcastle-on-Tyne. 

8599. WALKING-sTICKS, A. E. Lamb, South; 

8600. Lactnc PLatz and WasuHer, E. and H, E. E. 


Hall, Leicester. 
8601. Prex Connector, A. Saintey and J. Hardwick, 
London. 


8602. VenrILaTors, J. Mulligan, Sheffield. 
8603. Terminats for ExvectricaL ‘Conpuctors, H. 
Reason and G. W. Goldring, Brighton. . 


8604. SmoxkE-consuminae AppLiance, W. Glasham, 
G 


iw. 
8605. Cycuists’ Trouser Cups, W. Pearce, Bir- 
mingham. 
8606. MacHings for WasHine Catico, &c., J. Walker, 
anchester. 
ra Packina-Boxes, &c., T. Lees and W. Douglas, 
iw. 


8608. Hanp Knire CLeaner, C. Cliffe, Bradford 
8609. AUToMATIC SHUTTLE GuarD, J. Redman, J. T. 
Clithero, T. Banks, and J. Winfield, Rishton, near 
lackburn. 
8610. Cycte SappLE Framina, &c., J. B. Brooks, Bir- 
mingham 


8611. AMBULANCE CanRiaGes, G, A. Kirmse, London. 

8612. Door Sprines and Cuecks, P. E, Ayton, Bir- 
mingham. 

8613. Manuracturine Cuain Links, &c., C. Grtiber, 


Glasgow. 
8614. Maxine Pit Wacons, &c., W. H. Barker, Stoke- 
on-Trent. 
8615. Reoisterinc the Weicut of Gases, M. Arndt, 
London. 
8616, APPpARATUs for STRETCHING Fasnics, J. E. Cryer, 
Manchester. 
ber Operatinc MecHanism of Hoists, J. Kennedy, 
G Ww. 
8618. StRaPs and Beits for Harness, J. F. Allison, 
Bristol 
8619. CycLE SappLE Sprinos, A. H. H. Orpen-Palmer, 
Cheltenham. 
8620. Frre-proor Fioors and Roors, F. B. Bond, 
Bristol. 
8621. Brake for Sreamsuips, 8. Whittaker and G. H. 
Richmond, Manchester. 
8622, Packine for Enoine Guanps, 8, Whittaker and 
G. H. Richmond, Manchester. 
8623. ScHoot Desks, T. Porteus, Gateshead. 
8624. BrusHes, A, Allday, Birmingham. 
8625. Prorectinc Snips from Toreeposs, J. Beevor, 
ingham. : 
8626. Tea Ketries, W. H. Wood, jun., and W. T. 
Scrivens, .Birmingham. é 
8627. BorLer Fitters, W. H. Wood, jun., and W. T. 
Scrivens, Birmingham. 
8628. Cameras, G. Chappell, London. 
8629. TeacHING SHORTHAND, H. W. Yorke, London. 
8630. RippLe and Tipy for Firepiaces, L. Harris, 
London. 
8631. CiGaretTtes, L. Harris, London. 
8632. Sprine or Pocket Knives, &c., E. Warner, Shef- 
field. 
8633. Siztve Yarns, J. H. and J. Walton, and J. H. 
Walmsley, London. 
8634. Hor Water CincuLatine System, M. Brooksand 
H. Hargreaves, Manchester. : 
8635. Drawine BoarD, H. Waddington and R. Diggle, 
Manchester. 
8636. CHRIsTmMAS and BirTHpay Carps, H. C. Hall, 
London. 
8637. Seconpary Batreries, E. Clark, London. 
8638. ADJUSTABLE Frames and Mounts, H. Sanford- 
Burton, London. 
8639. OursipE Sun Buinps and Firtixos, A. Darling, 
London, 
8640. Evaporatina or Dryixc, W. A. E. Crombie, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette, 


532,071. Pipe Boren, J. Kaine, Brooklyn, N. ¥.—Filed 
October 9th, 1894. 
Claim.—A water-tube steam boiler, comprising a 
steam drum and water columns all upon the exterior 
of the boiler casiog, water legs arranged at or near 
the sides of, and within the boiler casing, but beneath 
the grate, their ends Lp oa | outside and communi- 
cating with the lower ends of the water columns, a 
transverse water leg at the rear forming a continua- 
tion of the legs at the side, a series of side pipes above 
and communicating with each side leg, two parallel, 








but alternating series of pipes entering the transverse 
leg, two aeenetio series of manifolds connected at 
their rear ends to the tops of the alternating series of 
pipes, their front ends entering the steam drum, and 

ps of pipes of reduced diameter, each group lying 
f'n vertionl lane, their forward ends entering the 
lower side one of the manifolds, and their other 
ends entering a pipe in one of the two alternating 
series of pipes, substantially as described. 


532,051. Browrse Enorme on Compressor, W. &. 
‘ood, Philadelphia, Pa.—Filed May 15th, 1898. 
Claim.—(1) In a Di engine or compressor the 
combination with the tub and a delivery valve seated 
theron, of a cylinder G, a piston F moving in said 
cylinder and operatively connected with the delivery 
valve, a conduit J leading to cylinder G from a point 
in the tub near the end thereof but inside of the 
extreme travel of the compressing piston, said conduit 
entering cylinder G at a point where the air entering 
through it will act to move the piston in the direction 











to open the delivery valve, a valve K situated in the 
sduit J and arranged to open freely to admit air to 





cylinder G but to close and contract the conduit when 
air is esca) through it from the said cylinder, and 
means intermltteptty end acting internat tently 
upon the delivery valve when the air in thi 
cylinder G is diminished to close valve. (2) Ina 
compressor the com tion the 











tub ed th ; of a cylinderG, 
t 


the tubnearthe end! 











States. 
8506. Latuine, W. C, Schaper, London. 


co a : 
piston ¥' moving in said oytinder and opersts con- 
nected with the pane Ria tem wold 4 


inside of the extreme travel of the compressing piston 
afr entering through it cilhestta ese pent where the 

en ac move i 
direction to ae the delivery val a pannen ia the 
in the condui' 


when air is 

a port L entering t 
that where conduit J enters, a valve cham! ¥ 
nected with said port, a conduit M leading to said 
valve chamber from a source of fluid under ressure 
an exhaust passage N also connected with said 
chamber. a valve P arranged to connect the port L alter. 
nately with conduit M and the exhaust and means for 
actuating said valve. 


532,098, Gas, Orn, on Vapour ENGINE, J. Robison, 
Greenbush, N.Y¥.—Filed May 24th, 1894. ? 
Claim.—In an oil or vapour engine, an ignition and 
vaporising device having an intake valve arranged to 
receive its supply of oil below the valve b gravity 
and by gravity to pass the oil through the valve when 
the valve is opened, and having means whereby the 








valve is opened and closed automatically at predeter- 
mined times, the ignition and vaporising tube having 
body located inside thereof and ports 
leading therefrom into the cylinder and a source of 
heat to heat the ignition device and a non-conducting 
jacket therefor, substantially as described. 


532,100. Varorisina anp IonitIon Device, J. Kobi- 
son, Greenbush, N.Y.—Filed April 4th, 1894. 
Claim.—(1) In combination with an oil or vapour 
engine, a chambered inlet valve as —3— having a 
plunger as—5-the plunger and 
stem being movably set in a chamber as—15—a port 
as—5—in the valve stem and an oil supply pi 
arranged to supply the chamber with oil substantially 
as deacribed. (2) In a gas, oil, or vapour engine, a com- 
binedjvaporiser and ignition device located in the engine 
cylinder and a second or supplemental ignition device 
located outside the cylinder, the combined vaporiser 
and ignition device entering the supplemental ignition 
device and arranged to receive a portion of its heat 
through the same and having a source of heat outside 
the engine cylinder arranged to heat the supple- 
mentary ignition device, the combined vaporiser and 
ignition device having its overflow point arranged to 











vent the escape of all liquid oil therefrom and 

ving an intake valve arranged to supply oil to the 
combined vaporiser and ignition device, said combined 
device being arranged to receive the heat from the 
explosions in the cylinder directly on its inner and 
outer surfaces, and to be heated thereby to a degree 
sufficient to ignite the vapour and air in the cylinder 
on } ans com) ‘ or stroke of ir’ piston, vagnmrmege 4 
as described. (3) In a gas, oil, or vai engine, 
ignition and vaporising device Seokel te the engine 
cylinder and a supplemental ignition device located 
outside the cylinder and a source of heat arranged to 
heat the —— ignition device, the internal 
ignition an wees device being arranged to 
receive a part ‘of its heat through the ——— 
or outer ignition device and arranged to be mainly 
heated by the explosion in the e cayuntes, andap 


oil supply valve arranged to supply oil to 
vay 4 and ignition device, substantially 8 
described. 


532,129, CompuTinc ATTACHMENT FOR ScaLe Beams, 
ex’ Wise, Las Vegas, N. Mex.—Filed March 5th, 
Claim —The combination, with a Fg cd 
standards ai ereto, a computing 
journalled between the standards, the surface a which 
cylinder is arranged in columns bearing computed 


Q 














{ } 








rates, and a rate indicator extending across the com: 


linder dent thereof, and provided 
xy Be sae 


d therewith, each column on the rate 
par Baa ng es Bary patient or, numerals indicating 
co rates, of a weight Weld to slide upon the scale 

ascrew shaft said ht, and @ 
1 gate ys: the com 





connection 
one cylinder, as and for the purpose set forth. 





to those on the cylinder; . 
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THE TIN-PLATE INDUSTRY IN THE UNITED 
STATES.* 








| 
Iv regard to the questions of price and consumption of | 
tin-plate, it is thought that the present price will decline | 


[From OUR SpgcIAL CoMMISSIONER ] 


considerably, perhaps as much as 25 per cent., but that | 
this will result in an increased congumption, new uses | 
being found for the cheapened material, as, for instance, 
in packing many articles of food now packed in wood or 
glass. A reduction in price, however, would almost 
certainly be accompanied by a corresponding reduction in 
wages to reduce the cost of manufacture. 

As to the financial results, it is certain that the most 
successful manufacturers will be those who can get the 
cost of production down to the minimum without im- 

airing the quality of the product. The manager of one 
of the large works states that with careful and economical 
management and a full os of the plant, there should 
be a fair legitimate profit even at present prices, but that | 
the erroneous idea that the business is a veritable gold | 
mine will be dispelled before many of the new works | 
have been running for a year. He considers that a care- 
fully conducted plant ought to net about 20c.—10d.— | 
per box, but that a much higher figure cannot be reason- 
ably or safely estimated. | 

Another matter which I have made the subject of | 
inquiry is the employment of Welsh workmen, and the 
results show a. very decided diversity of opinion. One 
company which is making F 
extensive enlargements of 
its works writes as 
follows :— 

tegarding the nationality 
of employ és, donbtless many 
of them will be Welsh. This 
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not to give any encouragement—in any direction whatever—to 
Welsh tin-plate workers coming to this country. I beg to essure 
you that—as I have already stated—the diversity of opimion existirg 
among our ra is chiefly due to the insolent and arbitrary con- 
duct of such Welsh workers as we have already in the country. 


The reduction in price and the increased foreign com- 


| petition resulting from the reduction of the duty on tin- 


plate from 2°2 cents—1‘1ld—to 1°2 cents—0°6d.—per 
pound, or 20 dols.—£4—per ton, under the new tariff, 
which went into effect on October 1st, 1594, led the 
manufacturers to consider reductions in expenses. In 
September, 1894, the firms in the Tin-plate Manufac- 
turers’ Association proposed to the labour organisations 
in which the iron and steel workers or black-mill men 
were enrolled, a reduction of 30 per cent. in wages of 
rollers, 25 per cent. for heaters, and about 20 per cent. 
for the other branches of labour. The men in the organi- 
sation refused to accept the reductions, and serious labour 
troubles began. Several mills were shut down, while 
others— mainly thoee in the natural gas belt of Indiana— 
continued with non-union labour, working more or less 
under difficulties from the hostility of the union men. 
After several conferences between the representatives of 
the manufacturers and the representatives of the labour 
organisation, a compromise scale was agreed upon in 
January, and is to continue in force until June 30th, 1895, 
when the question will again be taken up. Under this 
compromise scale the men agreed to reductions of 15 per 
cent. in wages for the rollers, and 12} per cent. in wages 
for the doublers, heaters, and shearers, these reductions 
being for the No. 29 and No. 30 gauges upon which the 
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question, however, is never 
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taken into account, and we 
would as soon have a good 
American as the most expert 
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Welshman, for we find the 
American workmen fully as 
capable in anything they un- 
dertake to do. 

Another firm, which 
does not roll its own 
black plates, says :— 

We are entirely indepen- 
dent of Welsh workers, and 
have none in our factory. 

Two other firms say 
that that they do not 
find it necessary to em- 
ploy Welsh workers in 
any of their departments, 
and still another firm, 
commenting on __ this 
matter, say that labour- 
saving machinery does 
away with much skilled 
labour, and of course 
Welshmen are not needed 
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as unskilled labourers. 
One of the large com- 
panies writes as follows :— 

We find our most successful 
workmen to be young Ameri- 
cars who have bad some ex- 
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perience in rolling mill work, 





and that these, when properly BAILWAY TRACK FOR 


directed, very quickly equal, »f 
they do not excel, the Weish 
workers we have employed. 

On the other hand, another large company writes as 
follows, but evidently makes its statements too broad in 
regard to other manufacturers, as will be seen by com- 
paring the following remarks with those preceding :— 


Ia answer to your inquiry as toa whether we find it necessary to 

employ Welsh workers in all of the departments «f our plant, we 
wul say that we do, and so will any American msanovfacturer. If 
you will stop a t and ider the matter, you will readily 
understand that the tin-plate industry is a new one in this country, 
and that the American workmen have to learn it in all its branches. 
For this reason it is necessary to have Welsh workmen here to 
teach the Americans how to make tin-plate, When the silk 
indastry was introduced into America from France, French work- 
men were brought to this country to instruct American workmen 
and teach them the business. And still further back Frenchmen 
went to China and learned the business there. So you will see 
that any new industry started in any country will have to te 
learned at first from experiecced workmen in that business, 
_ The above does not sound very convincing, and the 
industry certainly seems to be old enough to no longer 
be dependent upon foreign workers, and this view appears 
to be borne out by the other statements quoted. In 
regard to these diverse views I give the following com- 
munication sent tome by a Welsbman in this country 
who is thoroughly famisiar with the development and 
condition of the American industry :— 

As to the advisability or necessity of employing Welsh workers, 

8m not surprised to learn that in this connection you find a 
diversity of opinion among the manufacturers. This difference of 
opinion is due more to the conduct of thoee Welsh workers who 
have already come to this country and are employed at the tin- 
plate works than to any other reason. There is no question as to | 
their ability, and, of course, for the time being, their superiority 
as skilled workmen in this branch. A large number of American | 
workmen employed in the tin works have already become skilled 
workmen, who are in every respect equal to, and in some cases 
superior to, the Welsh workers, Every little labour difficulty we 
have had in the tin-plate works in this country thus far has been 
brought about by the foreigners ; and I regret to say—particularly 
for the reason that Iam a Welshman by birth myself—that the 
conduct of these men has been most arbitrary, and their arrogance 
beyond endurance, There is, however, a wide field for employment 
to a large nomber of industrious, intelligent Welsh workers in this 
country; but I do not believe it is advisable to offer much 
encouregement to the Welsh workman leaving Wales for this 
country, The higher wages paid, and the better environments of 
skilled workmen in this country, ought to be sufficient inducement | 
to any foreigner to come to this country, and it has been our policy 
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wages are based, while for gauges No. 27 and No. 28 the 
reductions were 12} and 10 per cent. A number of firms 
accepted the compromise and signed the scale. Under 
the old and new scales, the wages per ton of 2240 Ib. are 
as shown by Table No. 6, gauges No. 29 and No. 30 being 
taken as the basis, and the wages getting lower with the 
smaller numbers and bigher with the larger numbers of 
gauge, the limits in each case teing shown by the table. 
The ‘‘ extras” quoted are unchanged, remaining as under 
the old scale. 


Table No. 6.— Wages in American Tin plate Mills. 
Gauges. Gauges. 


Men. No, 22 and 30. No. 8 to 11. No. d8. 
New Scale: dols. ss. d. dul, 8. 0d. dols, 8. Jd. 
Rollers... 4°50 = 18 9 . 4H 4... CB =U 2 
Doublers 2°36 = 910 ... 0°93=310 ... 3°26=13 7 
Heaters 2°17= 9 0 ... 0°85=3 6 ... 313=13 0 
Shearers 1°54= 6 5 ... 099=4 1... 221= 9 3 
Old Seale : 
Rollers... 5°30 = 22 1 ... 2°04=4 4 ... 7°60 = 30 10 
Doublers 2°70 = 11 3 ... 0°983=310 ... 3°72=15 6 
Heaters 2.48=10 4 ... 0°85=3 6 .. 3°58=1411 
Shearers 1°76= 7 8 O90 =4 1... FH=10 CG 


Nore.—(1) The above prices are for steel plate, and for iron 
plate the wages are 13 per cent. less, except for the shearers. 

(2) The above prices for shearers are for shearing on jaw or crcco- 
dile shears and job work on equaripg shears. Shearers on modern 
squaring shears receive 1 dol,—4s, 2d—per turn, but for geuge 
No, 25 and lighter gauges 874c.—3s. 7d.—per turn is paid. This 
clause applies only to shearing tin-plate. 

ExtTRAs.—(3) Twenty per cent. added for changed steel and 20 
per cent, on net price of iron. 

(4) Seventeen per cent. added for pickle finished iron and steel, 
except shearer, 

(5) For all sheets sheared into circles in tin and black plate 


| mills where the loes exceeds 10 per cent., 20 per cent. extra is paid. 


(6) All sheets cut down to emaller sizes in tin and black plate 
mills are paid for at scale prices, 

In regard to this question of wages the president of one 
of the largest tin-plate manufacturing companies in the 
United States said that the passage of the new tariff Bill 
of 1894 compelled his company to make a reduction in 
the wages of the rollers, doublers, and heaters. Under 
the tariff of 1891 the company paid these men wages 
150 per cent. higher than wages for the same work in 
Wales, and even under the new tariff it paid wages 
100 per cent. higher than in Wales. 

The reductions above noted apply only to the men in 








the black plate mills. The wages in the tinning depart- 
ments differ at the various works. In the tinning and 
finishing departments cn Morewood sets at some works 
the tinman and washman are paid 12 cents—6d.—per 
box, and at others 11 cents—53d.—per box. The riser is 
paid 4 cents—2d.—per box, and the assorter 3} to 4 cents 
—ljd. to 2d.—per box. On patent machines the work is 
usually done by the day, and dippers get from 2 to 24 
dollars—8s. 4d. to 10s. 5d.—per day; risers 1} dollars— 
as 3d.—per day; and assorters about 3 cents— 14d.—per 
Ox. 

Practically all the black plate is of Bessemer steel ; 
but the use of open-hearth steel has been advocated for 
certain purposes, especially for plate for deep stamping. 
The main difficulty in operating an open-hearth steel 
plant in connection with a tin-plate plant is, that the 
steel plant can hardly be economical with a capacity of less 
than 150 to 200 tons per day, as it is necessary to keep the 
blooming mill constantly employed. As the largest tin- 
plate works would not require more than 125 tons of steel 
per day, the cpen-hearth plant is out of the question 
unless its proauct is sold in the steel market, or 
unless several tin-plate works combine to operate the 
steel plant. At present this class of steel is consumed 
mainly by its makers, and very little is sold in the open 
market, and the price is too high to make it available for 
tin-plate works. As an alternative it is suggested that an 
open-hearth plant could be operated with a fair degree of 
economy by casting only small ingots, of a size suitable 
for the bar mill with which all large plants are equipped ; 
and while the economy would be less than with the 
large plant, it is said that the cost of the steel would be 
decidedly less than if purchased in the open market. A 
good grade of steel for plates from which stamped articles 
are to be manufactured, has a composition as follows :— 
Carbon, 0°08 to 0°01 per cent.; sulphur, below 0-05; 
phosphorus, below 0°02; manganese, 0°25 to 0°35; 
silicon, a trace only. It is said by a steel maker, 
however, that much tin-plate, stamped ware, &c., is wade 
from steel containing 0°08 to 0-12 per cent. of phosphorus. 

Among the best equipped tin-plate plants in this country 
is that of the Irondale Woks, occupying a site of eight 
acres adjoining the P. C. UC. and St. L. Railway, from 
which side tracks are laid to the mill. A sketch plan of 
the plant is shown in Fig. 2. There are six hot mills 
and six cold mills, together with the necessary doubling 
and squaring shears, heating furnaces, annealing 
furnaces, picklers, and a tin-house with eight tinning 
sets. Only three of these sets are running at present, 
for the reason that the company secured a very large 
order for black-plates when it first went into operation, 
and therefore needed only to make its tinning capacity 
equal to the surplus of black-plate that it turned out. 
The general arrangement of the plant is in the form of a 
U, and the raw material comes in on one side, moves 
gradually round from stage to stage of its manufacture, 
and is shipped as completed product on the other side. 
The main building of the rolling mill is a steel structure 
200ft. long and 150ft. wide. Four of the hot mills run 
across this building, and are driven by one of Totten and 
Hogg’s “ Aitna” engines, of 600-horse power, with 
cylinders 26in. by 48in., the engine being in the middle, 
with two mills on either side. Steam is supplied by a 
battery of five tubular boilers, each 54ft. diameter, and 
16{t. to 18ft. long. The other two hot mills and the six 
cold mills are placed in line lengthwise of the building, 
all being driven by a 600-horse power engine with 
Corliss valves, supplied by another battery of five 
boilers, similar to the above. These hot mills are said 
to be among the heaviest ever used in tin-plate work, 
the rolls being 24in. diameter, with 19in. necks, and the 
housings weighing 22,000lb. each. There are three 
squaring shears to take care of the output of all six 
mills, ‘the Gray pickling machine is cf the most im- 
proved pattern, improved upon the Welsh machine, and 
has a capacity of 10U0 boxes per day. The two annealing 
furnaces have capacities ot 30 tons and 20 tons respec- 
tively. The tinning sets have Thomas and White pots. 
The cold rolls are to be put in a separate building and 
driven by a separate engine, their places being taken by 
two more hot mills. The object of this is to remove the 
cold rolls away from the particles of dust, dirt, cinder, 
scale, and sand that are always flying about more or less 
in a rolling mill, and which have a tendency to destroy 
the finish of the plate. The plan also enables the cold 
rolls to ke run independently, which is at times a con- 
siderable advantage. 

The general manager, Mr. Jackson, says that the 
capacity of the six-muill plant is about 10,000 tons per 
annum. G mill practice would require that there 
should be a loss of not over 20 per cent. from the steel 
bar to the finished black plate ready for the tinning 
pot, including both picklings. About 12 to 15 per cent. 
of the loss is at the squaring and doubling shears, and if 
the steel is properly rolled the loss of weight through 
both picklings and the annealing should not exceed 3 per 
cent. In using acid of 60deg. B., the two picklings 
should be done with not more than 5 lb. of acid to 100 lb. 
of steel. The output of two mills for one week was 
155,455 lb. of black iron and 24,6171b. of white iron, 
making a total of 180,072]b., for which 8716 lb. 
of acid were used, or 4$]b. of acid per 100 1b. 
of steel. These results have only been attained 
by a great deal of attention, and probably there 
are more mills using 81lb. to 121lb. than using 
less than 8 lb. of acid. There should be no apparent 
loss in the steel in passing through the furnaces if the 
bars are propczly boshed. The principal feature is to 
obtain a good quality of black plate, as with this good 
tinned plate can be made with a minimum of wasters, 
the tinning process not being intricate. The tinning 
sets produce fifty boxes per turn of ten hours, on a basis 
of 112 sheets of 14in. by 20in. plates to the box. In making 
the I.C. cokes standard quality, the aim is to produce 
a marketable plate, fully up to the standard, at not more 
than 2 lb. and 4 oz. or 5o0z. of metal. Pyrometers are 
used at the tin pots to enable a uniform temperature of the . 
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grease and metal to be maintained. Experience has shown 
that there is no money to be saved by buying an inferior 
grade of palm oil. The branning and polishing will be 
done by machines when the tin-house is finished, but at 
the present time this work is done by hand, as in view 
of the experimental work, and the constant improvement 
of such machines, it is considered desirable to delay 
purchasing until such times as machines are absolutely 
needed. The endeavour is made not to exceed 5 per cent. 
of wasters in the tin-house, and whenever this is ex- 
ceeded, an investigation is at once instituted as to the 
cause. 

The Newcastle works include a mill building 250ft. by 
110ft., with steel columns 24ft. high, corrugated iron 
sides, and a floor of brick and cast iron plates; the 
pickling, annealing, and tinning plant is in a brick build- 
ing 362ft. by 60it., and there is a machine shop 70ft. by 
60it. The rolling mill has six mills, with hot and cold 
rolls 22in., 23in., and 24in. in diameter, driven by an 
engine with a cylinder 30in. by 60in., and having a 40-ton 
fly-wheel. This present plant has a capacity of 35 to 
40 tons of black plate per day; but it has been decided 
to extend the works, and put in ten or twelve more mills, 
so that the enlarged plant will have a capacity of 100 to 
125 tons of black plates per day, making this one of the 
largest, if not the largest, single plant in existence. The 
additions are to be put in this season, and the contracts 
have been placed. The two new buildings will be 360ft. 
by 110ft., and 360ft. by 105ft., with steel columns and 
roof trusses and corrugated iron sides, and the machinery 
will be arranged with a view to the greatest facilities in 
operation and in handling the material. The hot 
rolls will be run by two Bass-Corliss engines of 
1100-horse power each, and the cold rolls by one Bass- 
Corliss engine of 700-horse power. A specially notable 
feature is that the usual gearing will be dispensed with, 
and the mills operated by rope drives, there being twenty- 
eight ropes 2in. diameter, running on wheels 25ft. and 
14}ft. diameter. An electric light plant will be put in 
supplying 100 arc lights of 2000-candle power for the 
mill and incandescent lights for the offices. Electric 
cranes will be used in the hot mills and cold mills and in 
the annealing department. The new machinery will 
include the latest improvements and labour-saving appli- 
ances. 

The Meurer Works have increased their capacity from 
800,000 1b. to 1,600,000 lb. per month. The additional 
building is 95ft. by 50it., with steel columns and roof 
trusses, brick walls, and corrugated iron roof with sky- 
lights. The floor is of concrete. The new equipment 
includes six Phillips’ tinning pots, furnaces, &c. 

The Crescent Works, recently completed, are laid out 
for twelve mills, but work commenced in May with 
four hot mills having a capacity of about 7000 tons per 
annum. The tinning plant will be put in operation 
during the summer. The mill building will be 105ft. by 
175ft., the tin house 105ft. by 168ft., and the annealing 
house—containing also the pickling machines—48ft. by 
48ft. The rolls will be driven by two engines with 
cylinders 34in. by72in. There will be two electric travel- 
ling cranes of 10 tons capacity, and an electric light plant 
supplying fifteen arc and sixty incandescent lamps. 

The Laughlin Works, now under construction, will 
rank among the largest. The hot mill building will be 
70it. by 140ft., with sides 20ft. high, and having a shed 
roof 20ft. by 140ft. covering the heating furnaces, and a 
shed roof 25ft. by 140ft. covering the annealing furnaces. 
The cold mill building will be 62ft. by 140ft., with sides 
24ft. high, and having a shed roof 25ft. by 80ft. over the 
annealing furnaces. Both these buildings will have travel- 
ling cranes. There will also be a boiler house, 40ft. by 
88ft.; tinning house, 60ft. by 75ft.; and packing house, 
60ft. by 50it. The hot mill will have ten sets of 24in. 
rolls—commencing with six sets—and the cold-roll mill 
seven sets of 20in. rolls—commencing with four sets. 
The machinery will include an tna engine of 1000- 
horse power for the hot mill, a 700-horse power tna 
engine for the cold mill, an engine of 100-horse power 
for the doubling and trimming shears, and another of 
75-horse power for the tinning house. There will be 
eight tinning machines—six Thomas and White, one 
Morewood, and one Phillips—a single and a double dust- 
ing machine, and one Gray pickling ine ; also sixty 
annealing boxes, feed-water heaters, pumps, ten boilers of 
100-horse power, and the usual equipment of shafting, 
pulleys, &c. 

A number of new works have been put in operation 
during the past few months, including the following :— 

Great Western.—Four heating furnaces, two hot-roll 
trains, one cold-roll train, with an annual capacity of 
4500 tons of black plates. Three tin-plate sets and three 
terne plate sets in operation, with weekly capacity for 
1500 boxes of 14in. by 20in. tin-plates, and 750 boxes of 
20in. by 28in. terne plates. 

Reading.—One tin-plate set and one terne plate set, 
each with a capacity of 250 boxes of 14in. by 20ir. plates 
per week. 

tna.—Eight hot-mills in four trains, and three cold- 
mills in three trains, with an annual capacity of 12,000 
tons of black plate. Six tin-plate sets and two terne 
plate sets, with capacities of 4000 boxes of 14in. by 20in., 
and 750 boxes of 20in. by 28in. per week respectively. 

Morton.—Six heating furnaces, two annealing furnaces, 
one hot-mill train with three stands of 24in. by 82in. 
rolls, one cold-mill train with three stands of 20in. by 
82in. rolls; annual capacity 5250 tons of black plates. 
One tin-plating set and one terne plating set, with weekly 
capacity for 500 boxes of 14in. by 20in. tin-plates, and 
500 boxes of 14in. by 20in. terne plates. 

Pitisburg.—Four heating furnaces, two hot mills, and 
three cold mills; annual capacity, 3750 tons of black 
plate. Five sets turning out 1500 boxes of 14in. by 20in. 
tin-plates, and three sets turning out 900 boxes of 14in. by 
20:n. terne plates per week. 

Monongahela.—Nine heating furnaces, nine hot mills, 


Atlanta.—Four heating furnaces, two hot mills, and 
three cold mills; four tin-plate sets, and three terne 
plate sets, each of 3000 boxes of 14in. by 20in. plates 
weekly capacity. 

Beaver.—Eight heating furnaces, four hot mills, and 
four cold mills, with an annual capacity of 6000 gross 
tons of black plate ; six tin-plate sets with weekly capa- 
city of 850 boxes, 14in. by 20in. ; and two terne plate sets 
with capacity of 150 boxes 28in. by 20in. 

The above are but a few examples of the numerous 
works recently added to the list of works in operation, 
and besides these there are a number of works in various 
stages of construction, while new companies are being 
organised and new projects reported continually. In 
addition to the many new works being established, many 
of the existing works are making extensive additions to 
their plant, and among the encouraging features of the 
outlook for the future of this industry are the large 
business in tin-plate machinery, the improvementsin such 
machinery, and the introduction of labour-saving appa- 
ratus. This latter enables an economy to be effected by 
reducing the number of, and the pay-roll for, the work- 
men required for a given output, and while this is 
perhaps not very encouraging from the workmen’s point 
of view, it is a necessary result of the exigencies of close 
competition and labour troubles. Thus, one firm which 
has been in operation since June, 1893, has never done 
any hand dipping, but with four machines has a capacity 
of 800 boxes of plates 14in. by 20in. per week of sixty 
hours. The only skilled workmen employed at this plant 
is the foreman, and he is able to instruct all new hands 
to work the machines in a short time. The introduction 
of labour-saving devices and machinery is a marked 
feature in the development of many branches of industry 
in the United States. Such devices are of less import- 
ance in England, where wages are so low, but one manu- 
facturer points out that even there they are a matter for 
consideration, as if 25 or 50 cents—Is. or 2s.—per ton can 
be saved in the re-handling of material in a year it would 
amount toa considerable item. 

(To be continued ) 








THE IRON AND STEEL INSTITUTE. 


On the second day of the meeting on Friday, May 10th, 
the proceedings commenced with the reading of an im- 
portant paper by Mr. Stead, of which we present a brief 
abstract as follows :— 

On Tue Errect oF ARSENIC ON STEEL. 


The investigations of Messrs. F.W. Harbord and A. E. 
Tucker* on the effect of arsenic on steel are conclusive 
that a large amount is objectionable, but do not prove 
that small quantities are harmful. As, however, the 
impression obtains that arsenic, even in very small 
quantities, is injurious, engineers prefer to have structural 
steel as free from it as possible. In order, therefore, to 
determine on a sufficiently large scale what effect, if any, 
small quantities of arsenic really have upon steel, and 
whether or not it is at all comparable with manganese, 
the author obtained the co-operation of Mr. David Evans, 
of Middlesbrough, with the result that several charges of 
steel were made at the Eston Steel Works, containing 
between 0°1 and 0°25 per cent. of arsenic, and the 
material has been most carefully tested, both chemically 
and mechanically. 

In practically carrying out the experiment in each trial, 
& separate special ladle was prepared, and after the whole 
charge of steel in the main ladle was ready for teeming, 
a sufficient quantity to fill one ingot mould was run off 
into the smaller ladle, and at the same time the necessary 
amount of metallic arsenic in coarse powder was made to 
mix with it by simply throwing it into the liquid stream 
of steel as it passed into the ladle. Combination was 
instantly effected, and very little arsenic was volatilised. 
The force of the falling stream of steel produced efficient 
mixing, but on pouring it into the large ingot mould the 
agitation and churning effect made the mixture more 
perfect. The arsenical ingots produced weighed about 
2k tons, and were of the same weight as the other ingots 
to which no arsenic had been added. These were rolled 
into rails of different sections. 

Three acid Bessemer ingots were made, containing re- 
spectively about 0°10, 0°15, and 0°25 per cent. of arsenic; 
two acid open-hearth ingots, with about 0°14 per cent. of 
arsenic, and one basic Bessemer ingot with about 0°10 
per cent. of arsenic. In addition to these, several small 
ingots containing from 0°25 to 1°5 per cent. of arsenic 
were made by adding metallic arsenic to small ladles 
charged with fluid basic steel. 

The average results obtained from the first three series 
—acid Bessemer ingots rolled into rails of different 
sections—are summarised as follow :— 

Saries I, Il. IIT. 
Normal, Arsenl. Normal. Arsenl. Normal Arsenl. 
Carbon per cent. 0°395 0°395 ... 0°220 0°185 ... 0°315 0°320 
0°016 0°127 ... 0°018 0°168 ... 0°073 0°242 


Arsenic per cent. 

Tenacity — tons 

pereq.in. . 41°1 41°2... 88°4 30°2... 34°38 384°4 
Elongation per 

cent. on 2in.... 23°6 23°7... 82°7  83°7... 26°7 27°1 
Contraction of 

areapercent... 32°4 30°4... 47°6 52°9... 46°0 451 


Judging from these figures, it does not appear that arsenic 
added to steel within these limits has any material effect 
upon its mechanical properties. 

The fourth and fifth series of experiments were con- 
ducted upon open-hearth ingots with 0°150 per cent. 
carbon and 0°031 of arsenic in the normal, and 0°187 per 
cent. in the arsenical ingots. These were rolled into 
plates lin., fin., 4in., and jin. thick, and when subjected 
to the usual tests gave the averages as in Table B. 

The results indicate that the addition of 0:10 per 
cent. arsenic has practically no effect whatever. Judging 
from the tests made “‘ with the grain,” the arsenical steel 





ave six cold milis; annual capacity, 20,000 tons of black 
plate { 


appears to be slightly better than the normal material. 
* Journal of the Iron and Steel Institute, 1888, No. 1., p. 183. 
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On the other hand, the tests made across the grain are in 
favour of the non-arsenical steel ; but the difference, as ig 
shown by the elongation and the contraction at the 
breaking-point, is not great. 


TABLE B, 
With the Grain. Across i 
Arsenical. Normal, _Arsenical. “S. 
Breaking strain in 
tons per sq. in. 26°14 ... 26°75 ... 26°70 ... 27°05 
Elongation in 8in, 29°60 ... 29°20 .... 25°00 ... 28°81 
E’ongation in 10in. 26°55 ... 26°75 ... 23°10 ... 26°70 
Contraction in area 
at the poiat of 
rupture . 54°70 ... 49°30 ... 39°50 ... 42°90 


In a separate series of experiments made at Consett by 
Mr. Ainsworth three ingots were taken from the same 
cast of Siemens-Martin acid steel, one—A—-being without 
addition of arsenic, to the second—B—a quantity of this 
element was added whilst the ingot was being teemed 
sufficient to give about one-tenth per cent. in the steel, 
and to the third—C—double this quantity. Each of 
these ingots was cogged down to the same thickness and 
cut into three slabs. One slab from each ingot was then 
rolled under similar conditions into plates 4in. thick, 
another from each of the three ingots into plates jin. 
thick, and the remaining ones into plates of jin. Test- 
pieces were then cut from each plate, both in the direction 
of rolling and across it from both ends of each plate, and 
also similarly from the middle of the plate. In each 
case, therefore, the figures given in the table are 
the mean of three tests cut in the same direction 
from each plate. The quantities of carbon and arsenic 
were also estimated in samples from each end and from 
the middle of each plate, and the quantities entered are 
similarly the mean of the results so obtained ; the esti- 
mation of the other elements was made upon a mixture 
of the drillings from the three samples from each plate. 
On concentrating these results to a narrow focus by 
averaging, we see at a glance the effect of the arsenic 








additions. These are tabulated in the following table. 
Tenacity. 
° . Cc. 
Plates. Arsenic, Arsenic, Arsenic, 
nil 0°104 per cent. 0°20 per cent, 
Coe eee 
ee . 27°87 
Ce ee . 20°26 . 29°46 
Average 2... BS 28°34 
Elongation. 
hin » SE 22°75 « ae 
dn . 26°62 28°66 a ae 
tin . 23°00 21°33 . 25°25 
Averay 2 26°65 ... ... 24°25 . 25°58 
Contraction of Area. 
hin. win des pads ae 48°08 44°16 
gn, a ae eee 48°66 46°95 
ee 42°83 45°16 
Avorag 2 48°84 eo... .. 22 
Bend Tests.—Proportion of Pieces Cracked out of Nine Tested, 
A. B. C, 
Co'd bends — 
ee 4 fog None cracked Nonecrackzd None cracked 
Across direc- One slightly Oe slightly 
tion rolled None cracked crack cracked 
Tempered bends 
a = None cracked be —_ ’ None cracked 
Across direc- | Two slightly f oo sink 
5 ghtly All cracked 
tion rolled cracked \ pa J 





These results clearly indicate that as the arsenic 
increases the tenacity is slightly increased, the elonga- 
tion is practically not affected, and the contraction in 
area is slightly reduced. The results on testing the 
0°10 per cent. arsenical steel practically confirm those 
obtained at Eston. Mr. Ainsworth has, however, carried 
his investigations further than the author had the opportu- 
nity of doing with this class of steel by introducing in addi- 
tion to 0°10 percent. arsenic into one of his ingots, he added 
0:20 per cent. to another. The results obtained on test- 
ing this steel show that, although in all other respects 
that amount of arsenic produces little variations, the 
bending properties of the tempered steel across the 
direction of rolling are inferior to the steel containing 
none, 

The sixth series of experiments were conducted on 
basic steel containing 0°10 per cent. carbon with about 
0°15 per cent. arsenic added, and rolled into sleeper 
plates. No change of any consequence either in the 
mechanical or working properties was effected by the 
addition. 

The seventh series of experiments were made with a 
crucible cast steel—0°83 carbon—with about 0°20 per 
cent. of arsenic added, where complete composition is 
given in the following analyses :— 

Crucible steel, Melted and rolled by Messrs. J, H. Andrew and Co., 
Geps.—Cheatonk Seaiyeis. 
ical, 


Normal. 
Description. Per cent, Fer: ont 
CONE 2 csice. te ~ ee! oan . = 
Manganese sou: de “4 
Silicon... 0°139 0°139 
Sulphur ... 0016... 0-016 
Phosphorus OI cs 0°015 
Arsenic ine)” cae Ra Pad 0°013 
The test pieces taken from Lammered bars gave :— 
Amepige), N one 
Breaking weight in tons per square inch ... 45° « 42°10 
Blongatzon in Sin. ... 2. oc. ue ove ose 16S... 14° 
Contraction of area at the point of rupture 47°6 ... 54°00 


Both chemical and mechanical tests prove this material 
to be of very excellent quality, and clearly indicate that 
in presence of nearly 1 per cent. of carbon, the presence 
of 0°20 per cent. of arsenic slightly increases the tenacity 
and reduces the contraction at the point of rupture. 


Although the effect of arsenic in this experiment is 
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PASSENGER LOCOMOTIVE, DANISH STATE RAILWAYS—DETAILS 














apparently unmistakeable, the variations are not more 
than would be produced by very slight differences in the 
carbon or manganese. i 

cent. carbon would, there is good reason to believe, make 
as much disturbance as 0:20 per cent. arsenic. 

These seven series of trials practically contain the most 
important part of the results of the investigation. It was 
thought desirable, however, to make a series of trials on 
a much smaller scale, to determine, if possible, at what 
point arsenic confers injurious properties on steel. To 
effect this object, different proportions of arsenic were 
added to several portions of a charge of liquid basic steel, 
and the small ingots produced were hammered down and 
were tested in various ways. For comparison, a small 
ingot was cast of the liquid steel without arsenic, and all 
the samples were hammered and were treated alike, and 
were tested side by side. 

The following table gives at a glance the effect pro- 
duced by increasing proportions of arsenic in steel with 


0°100—0°115 per cent. carbon. 
Taking Con- 
Contrac- traction of 
Description. Tenacity. Elongation. tion of normal 
area. simpleat 100. 
Tons. Percent. Percent. Per cent 
0°21 per cent. arsenic + 2 - 14 -18 - 3°9 
0°93 ” ” + 29 -10 - 89 — 16°0 
1°05 ” ” + 31 +3°0 -10°6 —- 22°0 
1°38 os + 52 +05 -21°'7 - 38°0 
1°51 PP 99 + 50 - 2:0 -16°2 —- 35°0 
4°10 ” +10°0 -35°0 oa -100°0 


The effect of the arsenic by this table is very clearly 
indicated. Every increase in arsenic consistently in- 
creases the tenacity, slightly reduces the elongation, 
with one or two exceptions, and steadily reduces the con- 
traction at the gn of rupture. The comparisons, 
however, cannot pressed too closely in this series of 
experiments, considering the smallness of the ingots ex- 
perimented upon. The fractures of the steels containing 
above 1 per cent. arsenic did not present the appearance 
of tough material. The remarkable feature in this series 
is that, contrary to the observations and trials of other 
investigators, the arsenical steel bends better after the 
treatment of heating and chilling than it did before. 

Conclusions.—In looking over the various results, we 
notice that it does not appear that between 0-10 per cent. 
and 0°15 per cent. arsenic in steel for structural purposes 
has any material effect on its mechanical properties. The 
tenacity is but slightly increased, the elongation is 
apparently not affected, and the reduction in area of the 
fractured test-pieces is practically equal to that of the 
same steel, without the addition of arsenic. With 0°20 


per cent. arsenic the difference, although slight, is notice- | 


able in the acid open-hearth steel prepared by Mr. 
Ainsworth, but even in this case the only serious 
difference evidently caused by the arsenic is the inferiority 
in the bending properties of pieces cut from the plates 
across the direction of rolling, after they had been tem- 
wee With larger amounts of arsenic the effect is 
ecisive. When 1 per cent. is present the tenacity is in- 
creased, and the elongation slightly reduced, and the con- 
traction materially reduced. The bending properties of 
the steel are, however, fairly good. When the arsenic 
amounts to about 14 per cent. the tenacity is still further 
increased, and the elongation and contraction of area still 
further reduced, and the bending properties are poor. 
With 4 per cent. arsenic the tenacity is increased 
and the elongation and contraction become nil. 


even 4 per cent. of arsenic. Judging from the experi- 


menti i \ i 

wie ou heating the 4 per cont. alloy, it appeased to | abstract by the author, but not discussed, as the hour for | 
taining 1 per cent. of carbon. When heated below the | t@king the formal business before the adjournment had 
| arrived. The remaining papers were, 


sa till the meeting to be held at Birmingham in | 


stand about as much heat without burning as a steel con- 


burnin int, such material can be readily hammered 
and rolled, and appears to be as soft when in that state 
as steel containing about 0°5 per cent. carbon. We may 
conclude, therefore, that arsenic has not the slightest 
tendency to produce red-shortness. Arsenical steel does 
not appear to be more liable to corrosion than the same 


material without arsenical addition ; in fact, oxidation is | 


uantities of arsenic. demstbed dan of anveunl 


| Neilson and Co., to the designs of Mr. Otto Busse, chief 
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An increase of less than 0°10 per 











reduced by even small quantities of arsenic, 0°25 per 
cent. diminishing the conductivity by about 15 per cent. 
This property is conferred also by almost every element 
usually associated with steel. It is proposed, therefore, 
that the matter should receive continued investigation, 
and that the results should be laid before this Institution 
at a future meeting. In an appendix the author describes 
the analytical method used, which he has elaborated from 
that of Emil Fischer, and is very rapid and accurate. 

The very complete nature of this investigation, and the 
enormous mass of experimental results brought forward 
by Mr. Stead in support of his conclusions, caused the 
paper to be very favourably received by the meeting, as 
it well deserved to be, but the mere fact of its com- 
arenas gave but few openings for criticism or lively 

iscussion. 

The chief point of interest brought out by the discussion 
was that loss and inconvenience arise at times from the 
fact that arsenic and phosphorus are not always pro- 
eg | separated in analyses of iron and steel. Examples 
of this were given both by steel makers and hematite 
smelters. The average amount of arsenic in Cumberland 
hematite pig was stated by Mr. Tosh to be from 0°01 to 
0:015 percent. In view of these analytical difficulties, 
Mr. Windsor Richards stated that the Council had 
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We give here full dimensioned detail drawings of the 
cross head connecting and coupling rods. These last are 
somewhat peculiar in construction, the leading ends being 
much larger than the trailing ends. This is n 
because the driving wheel crank-pins are greater in diameter 
than those in the trailing wheels, as they have to carry the 
return cranks of the valve gear. The leading end is forked, 
or it could not be put in place. 

The crosshead is of much more elaborate construction 
than is usual in this country. The gudgeon is fixed in the 
jaws of the connecting rod, and the brasses are adjustable by 
means of & wedge. The crosshead is fitted with false liners, 
adjustable for wear. 








THE ROYAL INSTITUTION. 
THE MAGNETISATION OF IRON BY ELECTRIC 
CURRENTS. 


Dr. JoHnN Hopxinson delivered a lecture at the Royal 
Institution on the 26th April on ‘‘ The Effects of Electric 
Currents in Iron on its Magnetisation,”’ in which he 
employed a large electro-magnet with three coils of small 
dimensions buried in different parts of its substance. These 
were connected with three reflecting galvanometers, and on 
reversing the current round the magnet it was seen that a 
considerable time elapses before either galvanometer shows 
avy substantial current, 
and that the current in the 
central coil occurs much 
later than in those at a less 
;. depth in the mass of iron. 
He thought that the experi- 
ments had a practical value 
in throwing light upon the 
economical conditions of 
the construction of trans- 
formers. 





THE LIQUEFACTION OF 
GASES, 


Professor Dewar in his 
second lecture upon the 
above subject said that in 
his previous address he 
had dealt with the main 
features of the history of 





his subject down to the 
year 1835, and told how 
carbonic acid had the 
peculiar property of possess- 
ing a boiling point lower 

















DETAILS OF CROSS HEAD 
decided to report in the “Journal” the analytical , 


standard methods approved by the British Association | 
International Committee in order that it might be more | 
widely known. Sir Henry Bessemer recalled an early | 
experience at Sheffield when a noticeable quantity of | 
arsenic was found in Swedish pig iron, but it in no way 
affected the quality of the steel made from it. Mr. Paul 
was inclined to class arsenic with manganese and silicon in 


es. 
Only one other paper was taken, that by Mr. Herbert | 
Scott on the “‘ Iron Ores cf Elba,” which was read in brief | 


erefore, post- 





Mr. ham, 
| its action on steel by altering its capacity for dissolving | 2 aa 


Hot working is not affected in the slightest degree by | 89% 


than its melting point; in 
fact, it is a boiling solid. 
In illustration of , he 
pressed some solid carbonic 
acid into a kind of snow- 
ball, tied a _ of string 
round it, and suspended it 
in water in a glass trough 
with el sides, so that 
he could project an image of the block = the screen. 
It was then seen to be giving off carbonic acid gas 
freely. In moulding it with the fingers, he said, it 
feels no colder than snow, because in reality it never 
comes into contact with the skin. There is a layer 
between in the spheroidal condition. This is why, to bring 
it into immediate contact with bodies, it is usual to wet it 
with ether. Thilorier’s apparatus was lent to Faraday by 
and by old books on the premises he found that 
Faraday first used it in the Royal Institution on May 18th, 
1838, three years after Thilorier’s discoveries. After that 
only in 1845 did Faraday return definitely to this class of 

















| researches, and by means of solid carbonic acid turned his 


attention to the production of lower temperatures. Others 
were also at work. Leslie and Wollaston produced low tem- 
peratures by the —— of a vacuum to — evapo- 
ration, and for the purpose of distilling; Faraday forced 





should be most carefully avoided. This property | 3 
of arsenlo was noticed by Messrs. Harbord and Tucker. | Sytous Geert. and 


Electric conductivity, as might be expected, is materially | 


ugust next. 








PASSENGER LOCOMOTIVE, DANISH STATE 
RAILWAYS. 

In our impression for April 12th, we illustrated and 

fine engines constructed by Messrs. 


mechanical engineer to the Danish State Railways. We now 
3 of the tender. This hs ful), 
27 tons 6 cwt., and empty, 18 tons 10 ewt. It ies 2200 


gallons, 


| carbonic acid to boil in a vacuum, and thus reached a tem- 
| perature of —110 deg. C., at which temperature he then 
| compressed his gases. He succeeded in liquefying marsh gas, 
| and most of the compound gases, and came to the conclu- 
| sion that liquid nitrous oxide would give a lower degree of 
cold, but failed in his experiments thereon, not, however, 
because his principles werewrong. This was in 1845. 

The next step was the liquefying of nitrous oxide b 
Natterer, of Vienna, who found that nitrous oxide work 
best when mixed with bisulphide of carbon, just as Thilorier 
discovered that solid ceshaule acid worked best when mixed 
with ether, so as to be brought into contact with bodies. 
Nitrous oxide has the advantage, for the purpose of obtaining 
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lower temperatures, of being a liquid, but is easily trans- 
formed into a solid; nitrous oxide ice is ten degrees lower 
than carbonic acidice. At this point investigation into the 
production of lower temperatures came to an end for a time, 
and other branches of the subject were taken up. Nitrous 
oxide boils steadily at about —90 deg. C.; its boiling point 
and its melting point are exceedingly near together; it sup- 
ports the combustion of glowing charcoal for a time, and then 
the cold puts it out; it instantly solidifies a drop of mercury, 
which sinks to the bottom of the test tube, and sticks there 
as if soldered thereto. Then followed the examination of 
constants, chiefly by Regnault, who dealt chiefly with the 
permanent gases to get at fundamental laws. In 1862 and 
1863 came the exceedingly fine andexact work of Andrews, of 
Belfast, on the liquefaction of gases in capillary tubes. 
Andrews’ compressing apparatus was then improved into 
Cailletet’s pump. Some good work was also done by Dutch 
philosophers. 

While this was going on, Pictet and Cailletet were working 
independently at first, and the former working at pressures 
of 300 and 400 atmospheres at a temperature of — 110 deg. C. 
obtained a mist of liquid oxygen. Cailletet did a very 
ingenious thing by deliberate intention; he introduced a 
quick means of expanding compressed gases, to produce 
increased cold, by the introduction of a valve into his appara- 
tus, which valve could be suddenly opened ; in this way he 
obtained mists in closed tubes of all gases, including hydro- 
gen. Both investigators came to the same conclusion, 
namely, that the permanent gases were capable of liquefac- 
tion. The matter rested there for some time, and Cailletet 
added largely to our resources in the way of improved 
compressing and indicating apparatus, also in improving the 
manometer by absolute corrections, With an improved 
compressing pump he liquefied ethylene, which formed a 
clear transparent liquid of a temperature of —100 deg. C., 
which is easy to remember, as it is the same temperature 
below zero that boiling water is above zero. Ethylene was 
used by Cailletet in his experiments on the liquefaction of 
oxygen. Professor Dewar showed how liquid ethylene would 
roll about in the spheroidal state on the surface of cold water, 
and would burn whenignited bya flame. When the ethylene 
was used not boiling in air, but under special evaporation, a 
bitter controversy arose ; it was said that others were taking 
the investigation out of Cailletet’s hands, and that if he had 
been let alone he would have done the same thing. 

Professor Dewar, in his third lecture on this subject, 
delivered on Thursday, last week, said that at this stage a 
distinguished student, Wrobiewski, took up the subject. He 
was borne at Grodno, in Poland, in 1845, and took part in 
what was known as“ the rising of Poland,” the result of 
which was that in 1863 he was sent out of the country, and 
lost to sight for four years, in Siberia, were he eked out a 
miserable existence. Then, because of the strong influence 
of his friends, he was allowed to return to Russia, and to live 
in an obscure town ; at last he was set free, and at once left 
for Garmany He consulted Kirchoff and Clausius at the. 
Universities of Heidelberg and Bonn about a new cosmical 
theory he had thought out in exile, and received scanty en- 
couragement; then he saw Helmholiz at Berlin, who recom- 
mended him to begin physical work bearing upon his theory, 
after which he worked for two years under Helmholtz. His 
Ge on gaseous problems attracted the attention of Clerk 

axwell. Subsequently he went to the Ecole Normale at 
Paris, and worked with Cailletet in his experiments with 
gases ; there he saw the liquefaction of ethylene, also what 
might be called the production of a kind of ‘ champagne 
froth’’ of liquid oxygen. Wroblewski returned to Cracow, 
and took with him the compressing pump and other appa- 
ratus ; he soon got ahead of Cailletet, and subsequently he 
was associated with Charles Olszewski. Wroblewski and 
Cailletet had a quarrel; the latter accused the former of 

icking his brains, and Wroblewski replied that science 
ows no monopoly of ideas; the Paris Academy 
crowned Cailletet as the liquefier of oxygen, while the 
Germans voted honours to Wroblewski. In the work 
then and since being done, there was nothing new in 
— only improvements in technical details. Professor 
ewar here pointed out what he called “ three little improve- 
ments” which he had made in Cailletet’s apparatus, the 
principal of which was the use of the system of vacuum jacket- 
ing to prevent the access of heat. He also reduced radiation 
by coating the vessel containing the cold liquid with silver or 
with frozen mercury, so that the liquid would last hourslonger 
than it did before. He poured some liquid oxygen into an un- 
protected test tube, which began steadily to give off outside 
what looked like smoke, It wasthe outside air condensed by the 
cold. Witha proper vessel nothing of this sort occurs, and 
the outside keeps bright for a long time. He then froze 
alcohol with liquid oxygen, as on a former occasion, and 
turned out a small lump of it as hardasastone. Heshowed 
how india-rubber tubing went hard at the temperature of 
liquid oxygen, and could be broken like a piece of stick, and 
reduced to powder. A child’s little india-rubber balloon 
shrank to a third of its former size in liquid oxygen, showing 
therefore that the air inside it possessed three times its 
former density. Solid carbonic acid, which is a boiling solid 
in air of the normal temperature, neither boiled in liquid 
oxygen nor gave off bubbles therein, but made the liquid 
milky in appearance, which milkiness was removed by 
filtration through filtering paper. 

Professor Dewar then performed an experiment which, he 
said, had never been publicly exhibited before, namely, show- 
ing the effect of low temperature upon gaseous bromine. 
He took a large bulb filled with brown gaseous bromine. 
The bulb had a cup-shaped indentation on its upper part, 
into which the lecturer poured a little liquid oxygen. Inside 
the bulb the vapour began to condense on this cup, until it 
was all deposited as a bright red solid, not in the least brown 
in colour. By freezing a thin spiral wire of tin, it became 
hard enough to lift a weight without being pulled straight, 
and the mercury in a Torricellian vacuum, exerting a 
pressure of but a millionth of an atmosphere, was condensed 
and rendered visible by cold applied outside the bulb. A 
phosphorescent vacuum tube ceased to phosphoresce or to 
pass electricity under the influence of intense cold, showing 
that ‘‘something’’ had been frozen therein. He repeated 
some of his former experiments on the magnetic properties 
of oxygen, and said that Janssen discovered the remarkable 
absorption bands of that gas. He showed how intense cold 
would alter the colours of certain substances, changing, for 
instance, the redness of iodide of mercury to light yellow. 

Although all chemical action seems to cease at these low 
temperatures, it can be made to go on sometimes by energy 
supplied from outside, so that a kind of “‘ fight ” takes place. 
Tn illustration of this he said that he would burn a diamond 
in liquid oxygen, an experiment never shown before. He 


cold put them out, and they sank to the bottom. Then he 
made a diamond extra hot by means of a blowpipe flame; it 
caught fire and burnt steadily on the surface of the liquid 
oxygen, which became opaque because of the carbonic acid 
given off. He also burnt some graphite on liquid oxygen, and 
said that the combustion of this form of carbon is sometimes 
more difficult to staré than that of the diamond. Other 
forms of carbon are burnt more easily. The combustion of 
carbon with liquid oxygen unexpectedly results in the pro- 
duction of ozone, for the liquid afterwards smells strongly of 
that substance. 

Professor Dewar, in this lecture, drew attention to two 
lists relating to the recent history of the researches on the 
liquefaction of gases. 








CYANIDE PRACTICE. 


A PAPER with the above title was read before the Institution of 
Mining and Metallurgy on Wednesday, the 15th inst. The author, 
Mr. Alfred James, is one of those who bave helped to make the 
Me Arthur-Forrest process a practical success, When it was in its 
infancy he put up works in South Africa for the Cassel’s Gold 
Extracting Company, and, more recently, he has done the same in 
New Zealand. 

The paper is divided into three sections: investigation of 
samples, plant, and extraction. After preliminary examination, of 
the sample be of ore, to see if it appears friable, clayey, oxidised 
or pyritous, or if there should be indications of the presence of 
copper or other metals, the sample is usually ground to 
pass a 30 mesh sieve. Tests of extraction are made at 
this fineness, and compared with results obtained by still 
finer reduction. It must be borne in mind that a labora- 
tory grinding to 30 mesh usually leaves the product more 
coarse and granular, than that produced by a stamp mill with 
screens of the same sizs. Not infrequently, it is found that contact 
with solution for a longer time, gives equal extractions to that 
obtained by finer grinding and shorter contact ; in the case of 
friable oxidised ores, not of high grade, good extractions have 
been obtained without any grinding whatever, the material being 
put through a stone breaker, set fine, and sifted. Tailings ‘and 
concentrates are almost invariably tested as received, it being 
recognised that regrinding is more expensive than longer treat- 
ment, or even stronger solutions, With refractory ores containing 
considerable amounts of sulpbides of silver, copper, lead, iron, or 
zinc, good extractions have been obtained from roasted ores, 
which were not economically treatable in the raw state. This 
matter has not yet received the attention it merits, cupriferous 
and other ores being at present dealt with when possible by avail- 
ing oneself of the selective action of dilute solutions; but thera 
are still classes of ore untouched, and on some of these roasting at 
a low heat is attended with considerable increase of yield. 

Before proceeding with the erection of a plant, it is usual to 
confirm the preliminary small tests by experiments on larger 
quantities, with charges of one-half to three tons. One factor, 
however, requires to be borne in mind ; it is, that the consumption 
of cyanide is invariably greater in test experiments than in practice, 
This is usually accounted for by the plant becominy satarated in 
regular working, whilst the test apparatus is used intermittently, 
and to the fact of there being a greater loss in small operations ; 
but the author considers that no small proportion of the lessened 
consumption is due to the regeneration of cyanide in the exceed- 
ingly complex solutions resulting in daily practice from the con- 
tinuous circulation of the liquor in the works. In New Z:aland 
recently it was found that it was safe to calculate on a consump- 
tion in actual work of only one-third of the amount indicated by 
laboratory tests. In Africa, when applying cyanide lixiviation 
to the treatment of tailings, laboratory tests showed an average 
consumption of cyanide of from 34 1b. to 44lb. of cyanide per ton, 
and this, divided by three, gives 141b. per ton, which is also a 
safe margin above the actual consumption in practice at the mines 
from which these tailings were obtained. On the other hand, it is 
not at all unusual for extractions to be obtained regularly in actual 
practice of a higher percentage than those indicated in the labo- 
ratory. Asa pall rule, one is quite safe in estimating on the 
extractions yielded in experimental tests. It is very hard to 
define the limitation to ores which may be profitably treated by 
cyanide. Actual tests on each ore are necessary, but those with 
heavy coarse gold are best treated by separating this by mechanical 
means, prior or subject to lixiviation. Ores with a friable gangue 
not unusually yield better extractions than those in which gold or 
pyrites are in very hard quartz, whilst very decomposed concen- 
trates, and ores with incrustations of soluble metallic salts, do not 
lend themselves readily to commercially successfal treatment. 

Plant.—This usually consists of percclators, reservoirs, and 
extractors, to which, if necessary, agitators may be added ; but 
the last-named are seldom required. In considering the general 
design, it will be necessary to provide sufficient percolators, 
and agitators also, if they are to be used, to carry out o tions 
in accordance with the method laid down as the result of the 
preliminary investigations. Thus, if it is found necessary to perco- 
late and wash for two and a-half days, and half a day is occupied 
in filling and emptying the percolators, it is obvious that one vat can 
have a fresh charge once in every three days, and there must there- 
fore be three sets of vats, each capable of taking the whole of the 
daily output. Thus a 100-ton a-day plant will require three perco- 
lators, each capable of holding 100 tons, or six capable of holding 50 
tons, and to this is added an additional vat for contingencies, such as 
renewing filter bottoms, without interfering with regular operations. 
There is some difference of opinion as to the advisability of 
having very deep vats. In Africa, of late, vats have been made 
as deep as l4ft. A few feet additional length of staves adds 
comparatively little to the cost of a vat, but may readily double 
the capacity ; on.the other hand, the best extractions appear to 
be obtained in shallower vats. The author then gives detailed 
description of different types- of agitators ; but says that, as they 
have the disadvantage of requiring power, they are never used 
when it can be avoided. 

The percolators are the main feature of the plant, and are 
usually arranged in one or two rows, in such a manner as to afford 
the greatest convenience for filling and discharging, and for 
controlling the flow of the sojutiops. They are made of brick, 
cement, concrete, timber or irony and either round, oval, or 
rectangular, In permanent works of considerable magnitude, 
brick and cement pits are regarded with favour, whilst in smaller 
works, and those for’ temporary. purposes, round or rectangular 
wooden vats are in use. Inthe States, steel vats protected with 
asphalte varnish are successfully employed. They are light and 
strong, but are not so éasily repaired in the event of leakage 
as the wooden ones. Masonry pits have the great advantage’ of 
being less liable to decomposé cyanide solutions than iron or 
wooden vats; but the detection of leakage is exceedingly diffi- 





Zsaland Crown, Try Fluke, Great Mercury, Tearoha, and Welcome) 
were constructed of this shaps. In circular vats, the staves ara 
4hin. to 5in. wide, by 3in. thick, for vats up to 25ft. diameter : 
and bin, to Gin, wide, by 3in, to din. thick, for vats above this sizs, 
Exch stave is shaped to the radius of the size of the tank—not 
quite truly, but slightly feather-edged inside, to allow for the 
swelling of the skin of the timber in contact with liquids, which 
thus makes the joint perfectly tight. The sides are vertical, there 
isno batter. The bottom is made of 12in, by 3in. planks, with 
gin. bolts running through them. 

For the filter, calico or cotton twill, canvas, jute or cocoanut 
matting is used. Cocoanut matting or jute are usually employed 
for percolation unassisted by vacuum suction, otherwise cotton 
twill or canvas is preferred. The actual filter is protected by a 
layer of cocoanut matting over it, and then by slats of wood 
arranged to prevent the shovels from cutting the cloth whilst the 
vat is being emptied. There should be sufficient reservoir capacit y 
to contain at one time all the solutions, strong and weak, in cir- 
culation. The dimensions thus depend on length of treatment and 
proportion of solution and washings to ore treated, but as a 
general rule reservoir accommodation is provided equal to one. 
third of the cubical contents of the tanks. The reservoirs aro 
constructed in precisely the same manner as percolators, except 
that they have no doors and no filter bottoms, When reservoirs 
are placed at a less elevation than the percolators, so that solutions 
may flow into them direct from the extractors, they are termed 
‘‘sumps,” and it is usual in this case to have, at an elevation 
above the percolators, an additional smaller reservoir of such 
capacity as to contain the amount of solution required for any one 
charge. ‘Thus if a plant treats 100 tons a-day, and uses an amount 
of strong solution equal to one-third of the weight of the ore, the 
smaller reservoir would have a capacity of about 35 tons of solu- 
tion ; or, if the plant treated 200 tons a-day, charging two 100-ton 
vats daily, one in the morning and one in the evening, the resor- 
voir would still be of 35 tons capacity. Another plan is to have 
the two reservoirs at a higher leve] than the percolators ; the 
solutions flow from the latter into a small sump, whence they 
are continuously pumped up into the reservoirs. This necessi- 
tates constant pumping ; it also requires the whole of the solution 
in the upper strong reservoir to be kept up to normal strength ; 
and this is inconvenient when one requires to treat exceptional 
charges with different strengths of solution, It has, however, 
the advantage of lessening the elevation required for the perco- 
lators, or of the alternative excavation for the sumps. 

The extractors are long boxes or troughs containing the 
poe zinc, and so arranged that the cyanide gold solution is 
‘orced by battle boards to pass through a iderable t of 
zine before it leaves the extractor. The box is built with a fall of 
1 in 20 in the direction of its length. It has ten compartments, 
but usually only six are filled with zinc, The first serves as a 
settler to allow the deposition of any matter coming away from 
the percolators with the solutions. The next six compartments 
are filled, and the three remaining act as settlers for any fine gold 
precipitate carried over from the last zinc compartment. Each 
compartment is fitted with a tray, usually of iron wire gauze, of 
about din. mesh, on which the zinc rests, and through which the 
gold precipitate passes into the space provided for it telow, Un- 
protected iron should be most carefally avoided in extractors, 
especially when it can come into contact with the zinc, as the two 
metals form a strong galvanic couple, the effect of which is to 
send the zinc into solution, and to gold-plate the iron, Porcelain 
trays have been tried instead of wire gauze, but they are too 
fragile and clumsy ; but the wire should be coated with a protective 
varnish, applied hot. An extractor for a 2000-ton plant would be 
about 12ft, long, 18in. wide, and 30in, high outside measurements. 
There are usually two extractors in each plant, one for strong, and 
one for weak solutions; but the best plan is to have three, the 
additional one being for very dilute mel 3 s or surplus solutions. 
A wooden pyramidal tank has to be provided of the same cubic 
capacity as each excavator. Itis in these tanks that the slimes 
are collected during the cleaning up. 


(To be continued.) 











CATALOGUES. 


John H, Hackworth and Co., London, EC. Abridged export 
catalogue of Machinery and Hardwares— illustrated. 

The Chatteris Engineering Works Company, Chatteris. IIlus- 
trative and descriptive price list of Steel Tipping Trucks for 
Diamond and Gold Mines, &-. 

McAuley Feed-water Purifier Company, Pittsburgh. Penn., 
U.S,A.—lIllustrated and descriptive pamphlet of the McAuley 
Patent Leed-water Heater and Purifier. 

The Safety Tread Syndicate, Limited, London, E.C., and 
Glasgow. Illustrated price list of Mason’s Patent ‘‘ Unwearable” 
Non-slipping Stair Treads, Hydrant and Manhole Covers, Coal 
Plates, &c, 

Edward Howell and Co., Poole, 
of Steam Engines and Boilers and genera 
and implements, Also illustrated catalo 
comprising also Cranes, Crabs, Jacke, 
&c., Stable Fitting and Sanitary Ironwork. 
Joseph Booth and Bros., Rodley, Leeds, Illustrated and de- 
scriptive catalogue of Cranes and Lifting Machinery, &c.—This 
list contains illustrations of a large variety of cranes, such as loco- 
motive, overhead travelling, and derrick, and cranes adapted to 
the wharf, forge, foundry, and quarry; also winches and hoists, 
boilers and engines suited for cranes, and special plant for steel 
works. The book is, as we have it, poorly bound, and Messrs, 
Booth and Bros, should do themselves and their work more justice 
in this respect, 

Doulton and Co., London and Paisley. Illustrated and descrip- 
tive catalogue of Water Closets with their Cisterns and Fittings 
and Tilework, Plunge and Shower Baths, Lavatories and Fittings, 
Urinals and Urinal Fittings, Slate and Pottery Sinks, Wash-tubs, 
&c.—A very valuable catalogue, copiously illustrated, the coloured 
plates being especially attractive, Some important additions 
appear to be embodied in the present edition, notably the 
‘ Metallo-keramic ” joint and “ Simplicitas” closet, the former of 
which is claimed to solve the difficulty of ensuring a perfect junc- 
tion between the pottery trap of the closet and the lead soil pipe. 
By a patented process there is a thorough incorporation of thie 
two materials, rendering ingress of sewer gas to the house impos- 
sible. The book isstrongly bound, and in view of the great activity 
under the sanitary laws at home and on the continent, will be 
found of much interest. sy 


aE y'Y illustrated catalogue 
Agricultural Machinery 
e of General Castings, 
w Benches, Bandeaws, 
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TRADE AND BUSINESS ANNOUNCEMENTS.—The Patent Nut and 
Bolt Company have removed from 7, Laurence Pountney Hill to 
18, Cannon- street, E.C. 





cult, The pits at the Langlaate Estate are round, 40ft. di 
by 14ft. deep ; those at the Crown Reef are rectangular, 40ft. by 
34ft. by 10ft. deep. Whatever the shape of the vats, it is usual 
in designing to allow about 30 cubic feet of space per ton of ore 
contents, with an additional depth of 9in; to 12in. to allow space 
for the filter bottom, and for solutions to be run on to the 
top of the ore: thus a 30-ton vat might be 19ft. 7in. diameter by 
3ft. deep, which gives 900 cubic feet, plus an additional Qin. 
for filter bottom and solution space, making the total height 
3ft. 9in. The space per ton, however, must first be accurately 
ascertained, as certain clayey ores and tailings require a greater 
allowance than this. Concentrates occupy less space. Rect- 
angular tanks are of any size from I1ft. by 9ft. by 3ft. 9in., to 
24ft. by 16ft. by 5ft. “All the first: working. plants in Africa and 
New Zealand — demonstration plants excepted — including the 


ALUMINIUM TorPEDO Boats FOR FRANCE.—The French Govern- 
ment seem to be well satisfied with the aluminium second-class 
torpedo boat built last year by Messrs. Yarrow and Co,, as we 
understand they have ordered five more. 


Lonpon Water Suprty.—At the meeting of the Hybrid Com-, 
mittee of the House of Commons on Wednesday it was announced 
by Mr. Plunket, who —_ that the Committee would follow 
the first paragraph o! LR p X 
proceed on the assumption that “‘in the opinion of Parliament it 


Authority for the Metropolis. ithout dissenting- from this 
proposition, it is certainly absolutely impossiblé to’ assent to any 
proposition-associating such a water trust or authority with a body 








dropped one or two red-hot diamonds into liquid oxygen; the 





Robinson, Sheba, Mascotte, Caledonian, Nigel, Crown Reef; New 





carrying on the work of a London .County Council. 


Sir Matthew White Ridley’s Report, and. 
is desirable to establish a single ame representative Water . 
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THE JAMES FORREST LECTURE. 


THE DEVELOPMENT OF THE EXPERIMENTAL STUDY 
OF HEAT ENGINES.* 
By Prorsssor W. C, Unwin, 
(Concluded from page 397.) 
THE discovery of initial condensation, and the proof of the 
werful action of a smali amount of heat transmitted from the 
jacket, both pointed to the conductivity of the cylinder wall as the 
cause of the large waste of steam which the constructors of the 
rational theory had neglected. The cylinder is cooled during 
expansion, and still more during exhaust, by an action analogous 
to internal radiation to the condenser. Before any work can be 
done in the next stroke, the wall has to be re-heated by condens- 
ing fresh steam. The extreme facility with which steam yields or 
extracts heat by condensing and evaporating accounted for the 
rapidity of the action. The magnitude of the condensation 
increases with the range of temperature to which the cylinder wall 
is subjacted. It is larger in condensing than in non-condensing 
engines, and larger with high ratios of expansion. 


Hirn’s Experiments, 1873-5.— Thermal Units per Stroke. 
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Hirn’s Experiments, 1873-5. 





Superheate1. 





Saturated. 

Rates of expansion 4 7 2 4 7 
Per cent of water in steam admitted .. 1 os — oe ao 
Per cent. of water at end of admission 31 87 = _ 25 
Per cent. condensed during admission) 30 86 = 6-5 | £5 
Per cent of wateratrelease .. .. ..| 25 35 18 12/ 21 
Per cent. re evaporated during expan- 

PR cs os se se: ae ee ce (es 1 6°5 4 
Per cent. d d during expansi — _ 13 55 





Some time ago I ventured to say that there was no trustworthy 
engine test which showed that the consumption of steam with a 
jacket is greater than without the jacket. I believe that is still 
true, but undoubtedly the economy due to the jacket varies in 
different cases from 30 per cent. to very nearly zero. Roughly, 
the jacket is more useful with small engines than with 
large, with slow engines than with fast engines, but all this 
amounts to little more than saying that the jacket is most useful 
in those cases where the initial condensation is largest. Just 
in proportion as the engine, whatever its type, is of the 
highest class and most scientific design, the jacket is less useful. 
No one probably designed better simple engines than Corliss, 
and Oorliss did not use jackets. In an experiment by Delafond 
on a large Corliss engine at Creusot, the jacket effected an economy 
of only 2 per cent. The same rule holds with compound engines, 
Hirn found an economy of 25 per cent. due to the jackets, in a 
Woolf engine tested in 1855, but since then the compound engine 
has been improved, and the advantage of the jacket is less, 
Professor Witz made very accarate experiments with a large 
compound engine of about 600 indicated horse-power, provided 
with jackets both to cylinders and receiver. The trials were 
strictly comparable, the pressures, temperature ranges, and total 
power developed being nearly the same. The total condensation 
in the jackets was 12 per cent. of the steam used, so that the 
jackets were not inactive. Yet the absolute saving of steam due 
to the jackets was only 4 per cent., or allowing for heat saved b 
returning the jacket drainage to the boilers, 6°6 per cent. It is 
perhaps probable that as the temperature range in the cylinder 
is diminished by compounding, the temperature gradient from the 
jacket to the interior of the cylinder is diminished and the rate 
of transmission of heat decreased. It appears then that as engines 
are better designed, the jacket is of less use, and it is not by 
means of the jacket that the waste due to cylinder condensation 
can be got rid of, or the highest economy of which the steam 
engine is capable reached. The jacket reduces, but it does not 
prevent initial condensation. Hirn looked for some more powerfal 
way of heating the cylinder wall without causing condensation ; he 
found itin superheating. He constructed in 1855a superheating 
apparatas in the flaes of the boiler at Logelbach, which still 
exists, The experiments with superheated steam were carried out 
between 1855 and 1856, and showed clearly the effectiveness of 
the method in reducing condensation. Saperheating came largely 
into use in the years 1860-70 in this country in marine engineer- 
ing practica, having been introduced here by John Penn, In 
every case in which it was used an economy of coal was realised, 
Generally, the economy amounted to from 15 par cent, to 20 per 
cent. It was ascertained that this was due strictly to economy 
of steam, and not to the utilisation in the boiler of heat pre- 
viously wasted. But the use of superheated steam in this 
country was gradually abandoned, partly, no doubt, from sone 
practical difficulties, but chiefly, I believe, because practical engi- 
neers had no clear idea why superheating should produce so large 
an economy, and they were not indi d to abandon a complica- 
tion the action of which they could not satisfactorily explain 
to themselves, 

In Alsace superheating has never been entirely abandoned, and 
during the last ten years hundreds of boilers have been supplied 
with superheaters, So far as I can ascertain, no difficulty arises 
in using steam superheated to 500deg. Fah., and in good and 
large engines the steam consumption is reduced when the super- 
heating amounts to 100 deg. by 15 percent. on the average, I have 
no doubt myself that superheating will be largely used again. 
The practical difficulties exist, but they are not insuperable, No 

ssible improvement of the steam engine of which we have any 

nowledge at this moment offers anything like so great a chance 
of important economy as the re-introduction of superheatiog, 
and especially of superheating to at least 100deg. or more 
above the saturation temperature of the steam. I obtained in 
Alsace on a very good 500-horse power compound mill engine, with 
jackets and every appliance for economical working, an economy of 
15 per cent. Mr. Mair Rumley has fitted a superheater to a 
Babcock boiler supplying a triple engine, and has obtained an 
economy of 10 percent. In both cases the economy is economy of 
steam, and therefore is not due to any increase of boiler surface, 
or increase of efficiency in generating the steam. Lately Professor 
Schriter, of Munich bas been experimenting with a small special 
compound condensing engine of only 60 indicated horse-power, 
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running at the moderate piston speed of 380ft. per minute, and 
with the not excessive boiler pressure of 165 1b. per square inch. 
The high-pressure cylinder is not jacketed. The low-pressure is 
jacketed with receiver steam. In this case, in a tube superheater 
of a rather special construction in the uptake of the boiler, the 
steam is superheated to 670deg. Fah., or nearly 300deg. above 
the saturation temperature corresponding to the pressure, In two 
trials of six and eight hours’ duration—periods quite long enough 
for accurate determination of results with so accomplished an 
observer as Professor Schriiter—the consumption of steam was only 
10°21b. per indicated horse-power hour, and the consumption of 
German coal of moderate quality only 1}1b. per indicated horse- 
power hour. The steam consumption is the lowest on record for 
any engine of any type or size, and is very remarkable for so small 
an engine, It is often argued that as very little heat is required to 
superheat steam, it cannot produce much effect. The answer is, 
that a small amount of heat rightly applied in preventing initial 
condensation, produces a disproportionately large effect. That is 
consistent with the strictest principles of thermodynamics, In the 
Schmidt engine only 8 per cent. of the heat was used ia superheat- 
ing the steam, and to this 8 per cent, the remarkable economy is 
due. Ina steam jacket acting well about 12 per cent. of the steam 
used is condensed, and to this 12 per cent, the advantage of the 
jacket—which often reduces the amount of steam used in the 
cylinder by 20 to 30 = cent.—is due. But the heat from a jacket 
is much less efficiently applied than the heat taken direct to the 
interior of the cylinder by superheated steam, and used primarily 
in maintaining the temperature of the admission surface. Farther, 
the quantity of superheat brought into the cylinder in a given 
time increases with the speed of the engine, while jacket heat 
diminishes in effect as the speed is greater. The action of the 
superheated steam is shown clearly enough on the indicator 
diagrams. In my own trials in Alsace, the wetness of the steam at 
cut-off in the h'gh-preesure cylinder with jacket—but without 
superheating—was 35 per cent.; with steam superheated 100 deg. 
it was only 15 per cent. In the trial with the Schmidt engine there 
was no moisture at cut-off in the high-pressure cylinder, and the 
steam remained dry till nearly the end of the stroke, 

Conflict of the rational me | experimental theories: Zeuner, Hirn, 
and Hallauver.—On the appearance of Isherwood’s ‘ rches ” 
in 1863, the discrepancy between the rational theory and the 
results of experiment was recognised hy Rankine and others. But 
the conditions of cylinder condensation are so complex, that for a 
long time the more theoretical writers practically ignored both 
Hirn’s and Isherwood’s results. Zeuner perhaps had pushed the 
rational theory to the furthest limit of detail, and with the greatest 
insfght into practical conditions. But it was not till 1881 that he 
began to explicitly admit the largeness and importance of the 
condensing action in the cylinder. Zeuner then was disposed to 
attribute initial condensation to the presence of a permanent and 
not inconsiderable mass of water in the clearance space of the 
engine. No doubt it is — analytically to deal with the 
thermal changes of the steam plus a given mass of water than with 
the thermal changes of steam, water, anda varying area of solid 
cylinder wall. In opening a discussion with Hirn in 1881, Zeuner 
wrote that if the presence of water in the clearance o—— was 
conceded, the Alsatian calculations would be greatly shaken, and 
‘the enormous influence which they attributed to the cylinder 
wall would in future be attributed in part, perhups chiefly, to the 
water in the clearance space.” He thought it conceivable that in 
certain cases the whole of the initial condensation was due to water 
in the clearance s; There thus arose a rather angry contro- 
versy, which has been summed up in the question, ‘‘Is it water or 
iron?” Ido not know that this controversy has been as yet com- 
pond decided, or that, perhaps, an absolute decision is possible. 

cannot help thinking that Hirn, with the clearness of view due 
to his experimental work, had, on the whole, the best of the con- 
troversy, and I do not know that anything better or more instruc- 
tive can be said than the words in which he finally summed up his 
position. ‘‘ We recognise,” he said, ‘‘that the interpretation of 
the Alsatians differs from that of M. Zeuner, not at all in that it 
denies the possible presence of water in the cylinder—we are not 
so hydrophobic—but in that it admits that that water varying in 
—y is presented only temporarily, is carried away and renewed 
stroke by stroke, and acts chiefly as the medium between the 
steam and the cylinder wall. In the Alsatian explanation the 
action of the water raises the thermal action of the sides. In 
Professor Zeuner's view the water is permanently present and acts 
independently of the cylinder sides.” We may note that Mr. 
Donkin has been able to show by direct thermometric observations 
a considerable fluctuation of temperature in the innermost layer 
of the cylinder wall, and that more lately Professor Carpenter, of 
Sibley College, has obtained photographic records of the fluctua- 
tion of temperature by using a thermopile and a recordiog gal- 
vanometer. 

Recent experiments.— Willans.—It has been quite impossible in 
this lecture to do more than select one or two of the most import- 
ant of the experimental investigations during the last fifty years. 
But I should not like to omit all reference to the two series of 
experiments of the late Mr. P. W. Willans. Mr. Willans’ work is 
no doubt well known to all steam engineers and needs no detailed 
description. However purely practical the object Mr. Willans 
had in view, his experiments were made in the true spirit of 
scientific research. - No trouble was too much to secure accuracy 
to the last decimal, no possible cause of error was so trivial that 
its investigation was reckoned unnecessary. <A few experimenters, 
Isherwood, Gately, and Kletsch, and others, had made experiments 
on a methodical system, varying a single factor at atime, Willans 
carried out the method of experiments in series on a scale which 
till he proved that it could be done, no one would have sup; sed 

ible. There is a series of non-condensing and a series of con- 
ensing trials ; in each there are trials of simple, compound, and 
triple engines; and for each of these again trials with initial 
pressure varied, with expansion varied, and with speed varied. The 
results tabulated in the clearest way form a quarry of scientific 
data, but at present in the main an unworked quarry. Perhaps 
that statement will seem surprising, and of course I am expressing 
= my own view, for which I claim no infallibility. What Mr. 
Willans might have done had he been spared it is impossible to 
say. He had the most active mind and widest experience devoted 
perhaps at any time to the study of steam problems. Bat so far 
as his papers go, they are confined to the description of his experi- 
ments. On the causes and laws of cylinder condensation there is 
little in his papers, except some acute observations on special 
anomalies observed. Wi himself said that “he was unwilling 
to suggest any theory to t for the i results shown in 
these tables.” Bat without a theory they remain as individual results 
for a particular engine, of a particular size and type, in particular 
conditions, Without a theory no one can use these results, say to 
to predetermine the steam consumption of any other engine of a 
different size or in other conditions, What they do make clear is, 
that the variation of steam consumption in different cases is 
exceedingly complex, so complex as sometimes to seem capricious. 
Let me protest as strongly as possible again, ay hag: reservation 
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comet has been observed for a sufficient period and s i 
gg a fixed, a probable orbit can be calculated. The straighs 
ine law leaves the steam consumption of a new e ne ag 
unknown as the elliptic law the orbit of a new comet, "Gitta 
law is basing used, I am afraid, by many engineers with 
little discretion, I find engineers who assure me that the 
plot tests of automatic expansion engines in straight lines 
and that they find notbing wrong. But if Mr. Willans was 
right, that the relation of steam consumption and H.P, for a 
throttled engine was linear, then it is demonstrable that the 
relation for an engine with varying expansion or varying speed 
must be of a more complex kind. I am driven to conclude that as 
to steam consumption with varying load, engineers are content 
with rough approximations. Willans himself says nothing what- 
ever as to any poe rational basis for the Willans’ law. He put 
it forward purely as the result of plotting his experiments, Later 
Captain Sankey showed that the total steam consumption of an 
engine working adiabatically with fixed ratio of expansion would 
also follow nearly, but not exactly, a straight line law if all clear- 
ance losses, tion and exhaust waste and back pressure loss 
were neglected. The adiabatic law is inconvenient in forming an 
equation for the relation of steam consumption and horse-power 
and the actua] expansion curve of an engine is much more nearly 
an isothermal than an adiabatic, because the steam receives heat 
from the cylinder wall. If we assume isothermal expansion—and 
really so far as the area of the diagram is concerned, it matters 
little what law of expansion is assumed—it is easy to find a formula 
for the total steam consumption of an engine working without 
clearance loss or exhaust waste. I have found such a formula and 
plotted the results both for a condensing and a non-condensing 
engine in the diagram. It will be seen that the lines plotted are 
not exactly, but very nearly, straight lines. That carries us a 
certain way, but it is an enormous jump to assume without exami- 
nation that the steam wastes in the engine, amounting to from 
20 per cent. to 50 per cent. of the steam , and arising from 
causes of the most complex kind, depending on the volume of 
the clearance, the action of the cylinder wall, the loss of the toe 
of the diagram, the waste expansion between the cylinders, and 
other causes of loss, that this also can be expressed as a simple 
linear fanction of the horse-power. 

Now in the first edition of his Treatise on the steam 
engine which ap d in 1878, Prof Cotterill had seriously 
attacked the problem of cylinder condensation from the theoretical 
side, After Hirn he was one of the first to recognise that the 
action of the cylinder wall was a superficial action, and, further, 
what had not before been recognised, that it depends in some way 
on the admission surface reckoned per pound of steam used. He, 
therefore, studied the action of a plate of metal in the cylinder, 
so thin that it would follow exactly the temperature changes of 
the steam. On comparing the results of this assumption with the 
data obtained in engine tests, it appears that the temperature 
cycle in the cylinder wall cannot be, except in limiting cases, iden- 
tical with the temperature cycle of the steam, and this introduces 
a complication. Nevertheless, Professor Cotterill found it ible 
to give a partly rational, partly empirical formula for cylinder con- 
— The ratio of the water present to steam present at 
cut-off is 





Y,=C log e”, 
adVN 

where C is a constant for any given engine, and has only a 
limited range of values for engines of widely different sizes and 
proportions. But, according to this formula for unjacketed simple 
engines, the initial condensation has a fixed ratio to the steam 
present at cut-off. In the diagram lines for steam present at cut- 
off are given, calculated in the manner already described. Above 
these has been set up the condensation by Cotterill’s law, and the 
total steam consumption at various loads is then given by a line 
very nearly straight, and closely agreeing with a Willans’ line. 

Bat now if Cotterill’s formula is trustworthy for determining the 
condensation in a throttled engine working at various pressures, 
there is no reason why, with the same restrictions as before, it 
should not apply to an automatic expansion engine. Another 
diagram shows first the curves of steam consumption, calculated 
by the formula mentioned before, which gives the steam present 
at cut-off, and above them curves of total steam consumption 
obtained by adding values of condensation calculated from 
Professor Cotterill’s formula. The curves on the two diagrams 
agree well with Willans’ results, and they differ from Willans 
lines in being obtained entirely by calculation without experiment- 
ing on the engine. It would not be right to make too much of the 
coincidence, but I thought it would interesting to show that 
theory and experiment converge. A deal has yet to be done, 
but the discussion in Professor Cotterill’s treatise has done more 
than anything elese to throw light on the conditions which promote 
or hinder cylinder condensation, and on the means useful in 
securing economy of wor! > 

I should have liked, had time permitted, to mention another 
direction of experimental research which promises to be useful. 
The purely dynamical actions in the engine—like the thermal 
actions—have proved too complex for any purely rational treat- 
ment, Here, also, it is necessary to check the results of theory 
step by step by reference to experiment. The total friction of 
engines has been determined by various methods, and proves tote 
more a independen’ of the load than the earlier writers 
assumed, Hirn converted the beam of his engine into a flexion 
dynamometer, which drew a diagram of the effective work of the 
engine, and some method of this kind might be revived with much 
advantage. Professor Carpenter and Mr. Preston have attempted 
experiments on the friction of different parts of the engine, with the 
striking result that the crank-shaft bearings absorb nearly balf the 
frictional work of the engine, and the piston ubout one-fourth. Mr. 
Ransome has studied experimentally the action of governors ; and 
lastly, Professor Dwelshauvers Dery has attempted a general 
experimental study of all the dynamical actions which affect the 
motion of the engine. Since 1845 purely scientific men, scientific 
experimenters, and practical engineers hove all been engaged in 
the study of the steam engine. I do not believe that any one of 
the three can claim all the credit for the improvement of the 
steam engine, to the exclusion of either of the others, What has 
been achieved is shown in the following table :— 


Lowest Steam Consumption. 





that I am stating my personal view, ag to 
suppose that the - work of Willans can be summed up in a 
so-called Willans’ law, or that that law, handy as it may be for 
ractical steam engineers, is more than a quite subordinate part of 
illans’ work, "The Willans law is nothing more than the 
empirical descriptive statement that the relation of total steam 
consumption and indicated or effective horse-power can be very 
approximately expressed by a linear equation, for the case of an 
unjacketed engine working with a fixed cut-off. Further, nothing 
is done in Willans’ papers to fix what is the linear equation for any 
given engine. So far as those pees go, and until some kind of 
theory taking account of initial condensation is discovered, we can 
only find the relation of steam consamption and gy aed for 
any given engine by making two accurate trials of the engine 
itself, Willans’ law leaves us in regard to any given engine in the 








sume position as an astronomer with a new comet. When the 


Boiler Piston Steam per 
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Simple— 
Se es -ce oa SOR ca oe RB ck wos RB ce ow OE 
ME cc. te. 6a. BON ee 6c WI ck ce ck ce ee 
Oompound— 
Dujardin a re Sere eee 
oe 2 ee Sa 
eee lk. ck, TD cs cs WB i. ce CR... ce TO 
RE ew 6c ce OED ce ce, TRB ce: ow TEE ve ce ED 
ay om 
RN ve) gu. 60 JEM es, a0 MR ce ce RS sca BES 
ee ae eee | Seema 
Compound superheating— 
Schmidt... .. ~. 76 180 3380. 10°17 


Representing perhaps rather the scientific than the practica 
interest, I do not think that the mathematical and physical 
researches of which I have tried to give an account have had no 
influence on the practical business of the engineer. Of a few only 
of the more salient points in the history of the steam engine has it 
been possible in this lecture to give even a brief and imperfect 
account. The omissions I know are almost innumerable, I can 
only hope that no fault or omission of mine obscures the lesson 
that science and practice go hand in hand, 








Tux construction of waterworks at Buluwayo has been 





commenced, 
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RAILWAY MATTERS. 


Ir is expected that the Burmese railway will be opened 
to Katha on June Ist. 

THERE is to be an overhead electric railway in Berlin 
running from Warschauerstrasse to Nollerdorfplatz and Potz- 
damerplatz, Messrs, Siemens and Haleke are the ergineers. 


Owrna to miscellaneous causes there is a record of 620 
persons killed on the railways of the United Kingdom in 1894, and 
1062 injared, 101 of the killed and 821 cf the injured being pae- 
sergers. The sum total of personal accidents is 1185 persons killed 
and 9165 injared. 

Anovut six miles of wire cable wound round a drum 
sft, in diameter was carted through the streets of New York on 
Saturday last. The wire weighed 63 tons, and the truck that 
carried it 14 tons more, It required 42 horses to draw the load, 
said to be the heaviest ever carried through the city’s streets, 


We read that the Pennsylvania Railroad Company is 
meditating the substitution of electric motors for steam locomo- 
tives on a short branch in New Jersey, seven miles in length, 
between Barlington and Mount Holly, An overhead trolley wire 
will be used, bat will be so placed as not to interfere with the use 
of steam locomotives for freight trains, 


A test has been made at Schenectady, N.Y., of the 
newly devised sliding shuttle which will be used in connection with 
the electrical locomotives for the Baltimore Balt Line tunnel. The 
Railroad Gazette says that this shuttle, which replaces the trolley of 
ordinary electric lines, has been run through its trough at the rate 
of twenty-five miles an hour without heating. 


Ture North Staffordshire Tramways system has been 
inspected by Major Marindin, in order to obtain information on 
which to found a report to the Board of Trade concerning the 
application by the North Staffordshire Tramways ( »mpany for a 
renewal of their licence to use steam as the means of traction. 
Stoke, Burslem, Hanley, Fenton, Longton, and other towns were 
visited. 

Tue Westinghouse brake emerged successfully, says 
the Railway News, from a somewhat severe and unusual test on 
the 7th inst. A Caledonian express train en route Wemyss Bay to 
Glasgow was running at its best speed, when the enginoman 
suddenly observed a pack of hounds in the act of crossing the line 
in the closest proximity to his engine. By an alert and judicious 
application of the brake the train was brought to a standstill within 
a yard of the Lounds, 


Tue New York, New Haven, and Hartford Railroad 
Company is about to operate one of its branch lines, the Nantasket 
Beach Railway, with electric motors. This line isseven miles long. 
The new cars will be interchangeable with the other equipment of 
the road, and will consist of eix cars, each supplied with two 100- 
horse power motors, giving them power to baul one trailer each. 
All motors are to be farnished by the General Hlectric Company. 
The line will be ready for electric traction by Jane lst, 


AnorTaER fast railway run reported from the United States 
is that of a special train on the Delaware, Lackawanna, and Western 
Railroad, which ran from Hoboken to Boffalo, N. Y., on April 27th, 
making the trip of 404 miles to East Buffalo in eight hours, or at 
the rate of 504 miles per hour, including stops. On one of the 
fastest parts of the trip fifty-seven miles were run in fifty-three 
minutes—61°3 mile per hour—and another was between Bath and 
East Boffalo, 103 miles run in 103 minutes, The total distance of 
197 miles from Bingbampton to East Buffalo was made in 185 
minutes, exclading stops, or at an average speed of 60°64 miles 
per hour, 


An accident occurred on the 13th inst., near Southam, 
about five miles from L2amington on the London and North- 
Western Railway, resulting in the death of one man and injuries 
to 18 other persons. Two ballast trains, one of which was carrying 
a number of workmen, ran into one another, a portion of the 
workmen’s train being telescoped. Most of the men who were 
unloading the sleepers and rails leaped from the trucks on seeing 
the train coming, but one man, who was on a truck in the rear, 
was crushed to death by sleepers which fell upon him. The line 
is incomplete at the point where the accident occurred, and 
signalling was being done by means of flags. 


AccipeNtTs and suicides on the railways of the United 
Sr gre for the year 1894 account, in one way or another, for 
1115 deaths and 4120 cases of injury. The deaths are those of 
117 passengers, 479 servants, and 519 other persons. The deaths 
among the passengers are mainly due to falling between the trainand 
the platform, while other fatalities occur when getting in and out of 
trains, the two kinds causing as many as 45 deaths, Sixteen people 
were killed by a out of the carriages while the train was in 
motion. Among the employés the greatest number of deaths 
occurred from ‘“‘ walking, crossing, or standing on the line on duty.” 
These number as many as 159, Shunting operations caused 113 
deaths, Platelaying and kindred operations caused 67 deaths, 


THE parliamentary return of accidents and casualties, 
as reported to the Board of Trade by the several railway companies 
of the United Kingdom during the past year, has been issued. 
Accidents to trains, rolling stock, and permanent way caused the 
death of 22 persons and injury to 409, as compared with 27 killed 
and 557 injured in 1893, The passengers killed were 16, compared 
with 17 in the year preceding, and 21 in 1892 Six servants of 
companies were killed by accidents to trains, and 62 were injured. 
Twenty-two collisions are reported as having occurred hetween pas- 
senger trains, by which one passenger was killed and 83 were 
injured. Between passenger trains and goods or mineral trains 
there were as many as 26 collisions, by which 15 passengers and one 
servant were killed, and 170 passengers and 23 servants injured. 


THE Board of Trade report on the recent collapse of 
Gaildford Tannel has been issued. It states that an examination 
shows that the side walls of the tunnel at the place of collapse 
are not disturbed or distorted ; but the arch down to a point 
12ft. 6in. above rail level on the west side, and to a point 1lft, 
above rail level on the east side has fallen, The bricks of which 
the arch was constructed are of good quality, and the mortar is 
fairly good, but the fractare across the arch at both ends shows 
that in building it there was little or no bond made at the janction 
of the lengths, two of which probably have fallen. In the crown 
of the arch there was built in a piece of timber, evidently one 
of the crown bars used in the construction, and along the line of 
fracture in the west haunch there is a similar piece of timber built 
in. Both these pieces of timber are quite rotten, and where 
they are built in the thickness of the brickwork is reduced 
apparently to five rings, both at the crown and at the 
haunch, To a certain but not to a dangerous extent, 
this would reduce the strength of the arch, but a worse 
effect of these rotting pieces of wood would be the channels 
this provided for the percolation of water. There can be little 
doubt that the fall of the tunnel was due to a cavity having been 
formed by the action of water, probably at one of the haunches, 
so that eventually, as this cavity increased in siz3, the arch became 
so unevenly weighted that it collapsed. At many places in the 
tunnel the arch is more or less flattened, but a comparison of 
the sections just taken with those taken in the year 1861 shows 
that, except at a few places, which as a precaution have now been 
shored up, there has been very little alteration in the form of 
the arch in the last thirty years. We understand that it has 
been decided to fill in the ground over the fallen portion of the 
tunnel, and to construct the relieving arch throughout the length 
of the tunnel as recommended by the inspector, 





NOTES AND MEMORANDA. 


A TIN mine has been discovered in Arizona on the 
Colorado river, 125 miles from Yuma, The ore is pronounced a 
grayish black colour, resembling galena, a sample of which was 
tested by a Phcenix assayer, who claimed it to contain about 10 to 
40 per cent. tin. The ore lies in a bed apparently of several 
hundred acres, is mixed with red and yellow cxides, and is covered 
with layers of quartz and talc. 


THE “ Dilatation of Water" formed the subject of a 
recent paper in the Comptes Rendus by M. Stéphane de Lannoy, 
who discusses the dilatometer method of taking the expansion of 
water, and tabulates his results with three instruments. He also 
gives a table comparing the mean results with Rosetti’s values, and 
with the corresponding quantities calculated from these values for 
the same temperatures by the air thermometer, 


An improved paving, according to the Scientific 
American, consists of concrete made of small lumps of emery stone, 
set in Portland cement. The emery may be in pieces varying from 
half an inch in diameter down to a powder, and is mixed with 
Portland cement in the proportion of three parts of emery to two 
of cement. The composition prepared in this way is used to face 
ordinary concrete slabs, constituting a wearirg surface for paving 
flags, steps, &c. 

AN experiment, with a view to ascertain the relative 
resistance, under pressure, of the hardest steel and the hardest 
stone was recently made at Vienna. Small cubes, measuring 0° 39in., 
of corundum and of the finest steel were subjected to the test. 
The corundum broke under the weight of 118 cwt., but the steel 
resisted up to 844. cwt. The steel split up with a noise like the 
report of a gun, breaking into a powder, and sending sparks in 
every direction which bored their way into the machine like shot. 


A new process for annealing and hardening steel wire, 
introduced by Mr. C. W. Bildt, of Worcester, Mass., U.S.A., 
consists in first passing the strands continuously through a 
bath of molten Jead at an annealing temperature, and afterwards 
through a second bath of molten lead at a somewhat lower 
temporature than the first, in which they become hardened. A 
body cf coke dust, charcoal, or other non-conductor of heat 
protects the strands from the atmosphere ir passing from 
one bath to the other. 


To prevent the somewhat rapid destruction of the 
lower part of incandescent-burner mantles, a recently patented 
invention proposes to use a cylinder of metal closed at the bottom 
and surrounding the burner, situated midway between the cides 
cf the burner and the chimney, and reaching up some little 
distance above the level of the lower edge of the mantle. The 
air drawn in, by the heated mantle and by the flame, 
between the chimney and the cylinder, and therefore does not 
impioge against the bottom of the mantle. 


Tue changeable character of the American climate was 
plainly shown on the 12th inst., according to the Philadelphia 
correspondent of the Times. Throughout the previous week 
intense heat, for May, prevailed. The mercury rose at times 
above 90 deg., and there were frequent cases of sunstroke. There 
were also thunder showers and cyclones. Oa Sunday night a gale 
came from the north-west, and the mercury, which on Saturday 
afternoon stood at 88 deg., fell on Sanday afternoon to 44 deg., 
with frosts throughout the northern States, and snow and hail 
storms, 


Durine the tirst two months of the present year 
Belgium exported 1530 tons of briquettes to Great Britain, inst 
4540 tons in the corresponding period of last year, with 23,998 tons 
and 31,486 tons respectively to France, notwithstanding the 
import duty, and 1658 tons and 2970 tons —— to Germany. 
Belgium’s exports of patent fuel to Greece, Holland, and Russia 
have slightly increased ; but they have fallen off in the case of 
most other countries to which she sends briquettes, viz., Egypt, 
Spain, Grand-ducal Loxembnrg, Italy, Sweden and Norway, 

urkey, and the United States of America, a small portion having 
also been sent to the Congo Free State. 


THE origin of petroleum is still a mystery, says Mr. 
G, T, Baker in the Cosmopolitan. It seems really incredible that 
animal-or vegetable oil should so accumulate as to furnish the 
output of Baka. A hundred thousand right whales would be 
required to supply as much oil as Baku exports yearly. It is also 
very significant that the deposits follow a line of profound terres- 
trial disturbance, that of the Caucasus. It was to account for 
these oil fields that Mendeleeff put forward his hypothesis, He 
supposes, on grounds which are by no means absurd, that there 
are vast masses of metallic iron within the earth, resembling 
meteoric iron and containing carbon. The action of acids on such 
iron produces hydrocarbons which are sometimes identical 
with those of Baku oil. If one accepts the supposition of the 
existence of iron in great quantities within the earth, this theory 
leads to fewer difficulties than that of organic origin ; and since 
such iron has been brought to the surface of the earth at a number 
of points by eruption, the plausibility of the hypothesis is 
great. 


Tue report of the English Coaldust Commission has 
given rise to the followiag observations by M. Victor Watteyne, 
Ingenieur Principal au Corps des Mines, answering to an English 
Inspector of Mines, stationed at Mons, Belgium :—‘‘ The objection 
is often made that explosions never take place in mines absolutely 
free from firedamp, while, as advanced by opponents of the dust 
theory, some of these mines are very dusty. To this it i3 rejoined 
that the nature of the coaldust is doubtless not the same, and that 
mine dust is not inflammable. Certain reserves are also made by 
the advocates of the dust theory as to the existence of large 
quantities of dust in mines free from gas. In many coalfields, as 
in the Borinage or Couchan de Mons basin of Belgium, the dusty 
nature of the mine is on a par with its gassy nature. Perhaps also 
it would be indispensable that a certain proportion of firedamp 
exist in the atmosphere, for serious danger of an extensive explosion 
to be incurred ; but, if this be the case, would not the result be 

ractically the same! Slight contents of firedampare not revealed 
io the ordinary safety lamp, and no notice is taken of them. 
These slight proportions entail no danger in themselves; and in 
many cases the danger would only be due to the dust, a circum- 
stance which would appear to more than snffica for ensuring 
precautions being taken against coaldust.” 


Hirerro there has been no sytematic classification of 
glass, says the Journal of the Society of Chemical Industry, 
according to hardness, This want has been supplied by Mr, W 
Niehls, with the co-operation of the German Physikalisch-Tech- 
nische Reichsanstalt, who give the following well-defined scale of 
hardness for glass, divided into 8 deg., viz. :—(1) The softest glass 
in commerce, French crystal. (2) Soft Thuringian glass, used for 
artificial flowers, toys, &c., Eoglish crystal. (3) Hard Thuringian 
glass, used for thermometers, finer apparatus, Xc. (4) Jean 
normal thermometer glass.—XVI”’ of Schott and Co, (5) French 
hard crystal, used in Paris for normal thermometers—by Tonnelot. 
(6) Jena boro-silicate thermometer glass—59”’ of Schott and Co. 
(7) Jena thermometer glass free from alkalis—122”’ of Schott and 
Co, Both 6 and 7 are used for high temperature thermometers 
and many other purposes. (&) Cavalier’s Bohemian crystal glass, 
used for combustion tubes. Normal scales, arran as above, 
have been prepared, and can be obtained through the dealers in 
chemical apparatus. They contain, on cardboard, illustrations of 
the results of fasing—as described above—each number in the 
series with the next following number. Compartments also are 
well stocked with small rods of each degree on the scale—each rod 
stamped with its number—to be used for testing. 








MISCELLANEA. 


THE improvements which have been made in the 
last two or three years in the design of electric light fittings 
is well shown in a “ decorative electric lighting” supplement 
published on the 3rd inst. by the Electrical Review. 


At a meeting of the Durham City Council held on the 
8th inst. to select schemes for sewering the city, and for sewage 
purification outfall works, the first premium was awarded to 
Messrs, Lomax and Lomax, of Daai te, Manchester, and the 
second premium to Mr. D. Balfour, M.1L.C.E. 


A rLoaTInG dry dock has been launched at Benicia, 
Cal., capable of holding a vessel of 3000 tons. The dock is 300ft. 
long and 95fi. wide, and will cost £24,000 when fully equipped 
for service. San Francisco now has five dry docks, several of them 
large enough to handle the largest ocean steamer. 


A NEw nautical yearly volume is to be published under 
the title ‘‘ Per Mare, Jane’s Naval Aanual.” ‘The work of Mr. 
Fred T. Jane will form aconsiderable part of it, and he has secured 
the services of others to give the work variety. Tae Tower Pab- 
lishing Company will publish the first edition in July. 

Proressor Crookes considers that had the electric 
light been universal at the present day, the candle, if suddenly 
introduced, would be thought a wonderful invention. The argu- 
ments advanced would be that it enables any person readily to 
obtain light in its simplest and most portable form, and without 
the use of cumbrous machinery, or the necessity of attaching the 
lamp to any fixed point by means of wires before it could be 
lighted. 

Arter a fortnight’s stoppage, work has been resumed 
at Barrow Steel works in the Siemens and B-zssemer departments, 
but owing to some mill bogie men and shearers not turning up the 
plate mills have beea idle. The furnaces were kept alight all day 
to enable the night men to start, but as they failed to turn up the 
farnaces were drawn. It is said that the men object to the 
reduced wages fixed by Mr. Jeremiah Head’saward. ‘Ihe masters 
threaten to close the works altogether. 


WE read in the Building and Engineering Journal 
cf Australia about a dynamo, whose ‘‘ magnetic current has only 
two joints, which is an original design.” ‘‘ Another feature which 
is not found in other dynamos,” our contemporary continues, “ is 
provided by the brush holders, which can be adjusted while the 
machine is running.” This machinze, it is stated, has ‘‘a workman- 
like appearance.” This appears to be a very interesting machine, 
and the writer of the article describing it affords much assistance 
by thus pointing out the novel parts. 


Tue Echo des Mines of Paris reproduces the statement 
of a London daily paper that an English syndicate is about to form 
a company for working a rich deposit of coal in the hills of the 
Esterel, to the west of Cannes, not far from the ‘‘ Auberge des 
Adrets,” celebrated by Alexandre Damas the elder in his novel of 
that name. According to the reports of Government experts, the 
deposit contains several million tons of good anthracite with only 
4 per cent. of ash. The Xcho adds that if the deposit is really 
a valuable one the French are much to blame for having 
neglected it. 


Tue United States Government has completed on 
Sandy Hook, for the defence of the entrance to New York Harbour, 
a sunken mortar battery 500ft. equare, enclosed by a counterscarp 
wall 20ft. high, having a ditch on the inside. Mortar pits are 
placed at each of the four corners of the earth embankment on the 
inside, each pit being furnished with four mortars, The pits are 
connected by subterranean galleries. These sixteen mortars, which 
are worked and fired by electrical devices, each throw a projectile 
weighing 1000 lb., with a charge of 801b. of powder, a distance of 
over six miles, ; 


Tue Armstrong mountings for the new 12in. wire guns 
are now declared to have complied with all the conditions, and 
they will be fitted in the barbettes of the Majestic class. This 
mounting is by many tons lighter than that previously carried in 
battleships, and the main object of the trial was to ascertain how 
far it could stand the strain of the new 47-ton guns, Ata previous 
trial it was reported that the spring action at the breech was so 
weak that at each recoil the breech had to be opened by hand, 
The trial was not regarded as satisfactory, and the spring has 
since been strengthened. 


Tue water supply of Ware, Herts, has been for some 
time declining in quantity, and in consequence the Urban Council 
of Ware have retained the services of Mr. E. Bailey Denton, 
M. Inst. C.E.—Messrs. Bailey Denton, Son, and North—West- 
minster, with regard to it. He has recommended the sinking of a 
deep well and bore hole on the low ground of the Lea Valley into 
the permanent water-bearing stratum of the chalk, and the raising 
of the water into an existing reservoir on the high ground adjoin- 
ing the town by means of a gas engine, in order to supplement 
the present faulty supply, which is taken from the upper chalk, 
and the decreasing quantity of which has greatly inconvenienced 
the malting industry of the town, A Local Government Board 
inquiry wiil shortly be held, and afterwards the work will be 
advertised for tender. 


Various iron and steel mills in Western Pennsylvania, 
says the Philadelphia correspondent of the Times, ‘‘ have advanced 
their rates of wages from 10 to 25 per cent. This affects 10,000 
men at McKeesport and elsewhere in the Pittsburg district. 
The ironworkers’ strike in the Shenango and Mahoning valleys, 
Ohio, has been settled, the employers conceding an advance, 
Four thousand men have resumed work. The Riverside iron- 
works at Boenwood, West Virginia, have advanced the wages of 
800 tube workers 10 per cent. Numerous colliers are re 
to be resuming work in the Pittsburg district, which indicates 
that the Ohio and Virginia strikes will probably soon come to an 
end, The wages at various iron mills at Wheeling, West Virginia, 
employing 6000 men, have been advanced 10 per cent.” The 
Illinois steel works strike in South Chicago has gradually come 
to an end, and work is now entirely resumed. The iron and 
steel industries throughout the country have a favourable outlook, 
with increasing business, 

Axsout a month ago H.M. second class cruiser Melam- 
pus, coastguardship at Kingstown, was ordered to leave Devonport, 
where she was undergoing her annual refit, for Havre, to take 
part in the naval demonstration of the 17th ult. Just as she was 
ready to leave it was discovered that one of her farnaces was 
cracked, and this, with other defects, were reported to the 
Admiralty, who directed her to be taken in hand for repair, and 
the Australia, cruiser, was sent to Havre. The Naval and Military 
Record says, ‘‘ A subsequent examination showed that as soon as 
the water-pressure test was applied the front plate seams of the 
boilers of the Melampus were in a very leaky condition. The 
internal arrangements of the boilers have been removed, and the 
leaky seams caulked, but on Thursday, when the water-pressure 
test was again applied, it was found that the boilers leaked almost 
as badly as before, A careful examination hss now disclosed the 
fact that the rivet holes are defective. Such a discovery the 
engineering officials were not pre for, and on removing some 
of the rivets the holes into which they had been worked were 
found to be of considerably larger diameter than the rivets them- 
selves. The Admiralty were on Friday informed of the faulty 
rivetting, and an official has been sent from Whitehall to Devonport 
to confer with the local officials on the matter. It is stated that 
some hundreds of rivets will have to be removed in order to render 
the boilers efficient, and the vessel is likely to be in dockyard 
hands for another six weeks, instead of being ready to leave her 
station, as was intended, by the 10th ult,” 
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MEETINGS NEXT WEEK. 
Tue InstiTuTION oF CiviL ENGINEERS.—Tuesday, May 21st, at 8 p.m., 
in the temporary offices, No. 9, Great George-street. Last ballot for 
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P. 
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J. M. (Glasgow).—The water-tube boiler properly made is not any more a 
failure than is the lococomotive or the Scotch or the Lancashire. There are 
millions of horse-power generated in water-tube boilers with perfect success. 
The two-groove method of fixing tubes shown in your sketch is very old and 
well known. It is of no special value. 

A. E. J. (Lianelly).—See the text-booxs of ‘‘ Farm Engineering,” Weale's 
Serves, published by Crosby Lockwood and Co., and it might be of use to you 
to consult ** Elements of Agriculture,” by Prof. W. Fream, LL.D., published 
by Murray. “‘ Portable Bngine Construction,” by W. D. Wandsbrough, 
publ shed by Crosby Lockwood and Co. We do not know of any books on 
ayricultural engineering generally, save Scott Burn's “ Agricultural Engi- 
neering.” The books in Weale’s Series edited by John Scott Burns will 
perhaps be most useful to There are several old books on different 
branches of tilling, and descriptive of some of the instruments brought 
forward years ago, which are instructive, but probably not what you 
require. 





SLIDE RULE MAKERS. 
(To the Editor of The Engineer.) 

Sir,—I require the names of makers of slide rules. My inquiry, which you 
recently published, has been mistaken as referring to slide rules instead 
of the makers of them. G. G. 8. 

Sunderland, May 7th. 





ENAMELLING IRON. 
(To the Editor of The Engineer.) 

Sirn,—I should be very much obliged if any of your readers would 
inform me where I could get particulars, in text-book or otherwise, of 
the methods employed in enamelling on iron, such as is seen so largely 
in advertisements. Irish READER. 

Dublin, May 11th. 


MACHINERY FOR MAKING SEAMLESS DRAWN TUBES. 
(To the Edi'or of The Bngineer.) 

Sir,—I shall be obliged to any reader who will be good enough to let 
me have any information regarding machinery in connection with seam- 
less drawn tubes. G. T 

Coatbridge, May 13th. 


RED LEAD OR WHITE LEAD PAINTS. 
(Jo the Bditor of The Engineer.) 

Sirn,—Can any of your chemical readers inform me what is the real 
chemical or scientific reason why ironwork painted with red lead instead 
of white lead is not so liable to oxidise? I believe the fact is admitted. 
I have been repainting some old railings, and the lower portion where let 
into the stonework is almost rusted through. Is it possible that the lead 
by which they are fixed to the stone sets up any chemical or galvanic 
action? Particularly I wish to know why red lead is better than white 
for the pu of painting exposed ironwork. FOREMAN PAINTER. 

London, May 14th. 


(It is often stated that the use of lead in fixing the ends of railing bars 
of wronght iron, more particularly in stone, is objectionable, especially 
in some town atmospheres, as being the cause of more rapid oxidation 
with the aid of the moisture, which always remains much longer at the 
ends thus fixed than at other _—. Perhaps some of our readers can 
help our correspondent on the red lead and white lead question.—Ep. E.] 
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THE STABILITY OF FRENCH ARMOURED SHIPS. 


In Toe Enaringer of January 25th last we dealt at 
some length with the difficulties that have arisen in the 
case of certain French armoured ships, owing to the dis- 
covery that they are deficient in stability. We showed 
in a woodcut the condition of the Hoche heeling over at 
an angle of 15 deg., as she would when turning at speed. 
We mentioned that the M ta and Brennus, as well as 
the Hoche, have manifes so dangerous an absence of 
stability that great structural alterations are decided on 
for all of them. Since the appearance of the article in 
question, matters have taken a more serious aspect—so 
serious, indeed, that it is wonderful that in this country 
public attention has not been drawn more definitely to 
the matter. We can hardly do better than put before 
our readers a summary of a speech made on March 11th 
in the Chamber of Deputies by M. Lockeroy. Seldom 
indeed has such an attack been made on the fleet of a 
great Naval Power—an attack formidable alike on account 
of the serious character of the charges, of the number of 
branches dealt with, and of the weight which must attach 
to the words of an adversary who, while he delivers very 
heavy blows, evidently measures them carefully, and 
such a p of the subject that it is very difficult to 
challenge the statements he makes. The full text of the 
speech may be seen in the Journal Officiel. We only 
propose to deal with prominent features in it. 

. Lockeroy first took up the question of cost. Foran 
example he instances the Buchet 8430 tons, launched in 
1893, which he compares with the British Brilliant, 3600 
tons. The hulls cost respectively 4,170,000f. and 
2,411,750f. The total cost given in Brassey’s Annual 
is £226,360 for the Suchet and £204,228 for the 
Brilliant. Again, the Brennus, 11,000 tons, is said to 
have cost 21,221,000f. for hull and machinery, as 
compared with 12,077,450f. for the British Centurion 
of 10,500 tons. Lord Brassey gives relatively £991,767 
and £608,098. The English estimated prices include 
more and are less widely divergent than those quoted 
by M. Lockeroy, but the difference is still very 
large and in the same direction. We need not follow 
M. Lockeroy into the question of money thrown away 
in trying to bring the French Heroine up to modern 
requirements, but will pass on to more vital matters. 
Coal capacity and consequent range of action are next 
taken up. The Magenta, it is urged, carries only 610 tons, 
enabling her to run 900 miles at 15 knots, her maximum 
speed; whereas British and Italian ships are provided with 
coal enough to run 1800 miles. Again, the French cruisers 
d’Entrecasteaux and Jeanne d’Arc carry only 1000 tons of 
coal, while the British Blake carries 1500. Amere sentinel 
fleet, or ‘‘flotte au piquet,” M. Lockeroy termed the 
French ships. He next passed to a still more serious 
matter, the question of stability. It appears that the 
trials made with certain French ships gave such 
alarming results that operations must be now under- 
taken which are not only costly, but which involve 
the sacrifice of some of the most cherished features 
of ships in order to obtain a reasonable margin 
of safety. Insome cases the powerful batteries mounted, 
so it was said, with such high command as to enable 
them to fight in seas when British battleships could not 
do so, must come down; so also must the great hollow 
steel military masts with their ammunition hoists and 
multiplied tops and quick-fire guns, if the ships are to 
have a reasonable margin of safety. In fact, that the 
fatal capsize of the Captain has not been reproduced 
again and again in the French fleet ap to be probably 
due to the circumstance that the ships have not been 
severely tested. The superstructures of the Brennus, 


has | call before the discharge of the heavy guns. 


the military masts of the Chasseloup-Laubat, Latouche, 
Treville, La Friant, and others. For the superstructure 
itself M. Lockeroy can have few regrets, for it is an old 
cause of offence to him, constituting, as he holds, an enor- 
mous target for the enemy’s fire, under which it breaks into 
fragments, forming langridge, and multiplying the hail of 
projectiles, and lastly jeopardising the stability of the 
ship. It is, however, humiliating to find that a new 
vessel just completed at great cost must come to pieces 
at further cost, and with some of her guns lose a serious 
part of her fighting power. 30,000f. apiece the military 
masts are said to have cost, and now they have to be cast 
“into the dockyards like old logs.” The French engineers, 
said M. Lockeroy, are among the best in Europe. ‘‘ Suppose 
they were incapable, what could you say worse of them ?” 
asked M. Jourde. This led to M. Lockeroy explaining 
how he considered the evil came about. Instead of 
leaving a vessel's design and completion to the same 
authorities, and making them responsible as in other 
countries, in France many other officials have power to 
add to and doctor the original design, which becomes a 
complicated monstrosity for which no one can be held 
responsible. Thus it has happened that the day when 
the Brennus should take her position as a fighting unit, 
she has to go into dock to be demolished. 

Another evil is the submerging of the armour by the 
weight of additions made to the ship, leaving her so 
exposed, and her armour in so useless a position, that it 
has been gravely proposed to replace many plates by 
wood painted black. M. Lockeroy then read a recent 
letter from the Minister of Marine to the Vice-Admiral 
Superintendent at Cherbourg on the subject of modifying 
oe transforming the Furieux, the Surcouf, and the 
Requin, all more or less in the same evil case as the 
ships above noticed. After comparing the French and 
British systems of design and turning out ships, very 
much to the disadvantage of the former, M. Lockeroy 
proceeded to review the actual condition of the fleets on 
which France at the present time depends. He takes as 
an example the Northern Squadron. This is supposed to 
contain six armour-clads: namely, the S n, the 
Victorieuse, the Hoche, the Requin, the Jemmapes, 
and the Bouvines. Of these, the two first are manifestly 
unable to take their place in the first line, being altogether 
obsolete and weak. The Hoche has been for six months 
in dock, and will be so for six months to come. The 
Requin requires the same alteration, being similarly top- 
heavy. The Jemmapes carries 310 tons of coal only, and 
has an insufficient armament and a torpedo tube in a 
dangerous position. M. Lockeroy does not object to the 
Bouvines apparently, except as to supply of fuel. She 
is of the same type as the Jemmapes, but differs to some 
extent in her armament. He next passes to the cruisers 
—namely, the Latouche-Treville, Dupuy-de-Lome, and 
Friant, which have serious faults, and absolute failures in 
their machinery, boilers, furnaces, &c. The Chasseloup- 
Laubat has to have her military masts removed. The 
engines of the Coetlogon are in a notoriously dangerous 
state, and there remains only the Surcouf which is pro- 
nounced to be a good boat. ‘“‘ Voila,” said M. Lockeroy, 
“the forces with which we have to meet England and 
Germany, perhaps separately, perhaps united.” 

The Mediterranean Squadron is next considered, in 
which figure the Brennus and Magenta already referred 
to. The main new feature to notice is the complaint that 
the fire of the heavy guns would prove so destructive to 
the men working the medium and light pieces on the 
superstructure that they have to be ordered off by bugle 
We need not 
however, follow M. Lockeroy to the end of his speech. 
Sufficient to say that no Englishman has yet succeeded 
in suggesting anything like such an indictment as this 
against our fleet, although some have based their con- 
clusions upon mistakes or curious systems of reckoning, 
invented apparently with a view to the startling results they 
have led to, and on imagination. Vivid imagination and 
ingenuity have done much to cause alarm, yet never aught 
like this ; and we cannot wonder when we read that “‘ the 
orator, on resuming his seat, received felicitations.” We 
must not, however, let anything distort the picture put 
before us. M. Lockeroy’s indictment bristled, apparently, 
with ugly, incontrovertible statements of facts, some of 
great and some of less importance. Let us sum them up. 
First, and above all, as to stability. It is gene 

assumed that all naval constructors have attended to this 
primary condition. Indeed, we may have what sus- 
picions we like, no one is in a condition to investigate 
the question of a ship’s stability thoroughly except her 
makers and possessors. Consequently ships that have 
mounted guns tier upon tier, and have cleimed the 
obvious advantages accruing to the possession of such 
formidable batteries, have successfully imposed upon the 
public and deserve their ignominious downfall to be 
recorded. Unlike M. Lockeroy, we cannot blame the con- 
structors unless we know that they consented to the 
dangerous inflation of their designs, against which it is in 
fact probable that they protested. Well-intentioned per- 
sons who have not mastered the necessary science, and 
have not worked out the necessary laborious calculations 
to guarantee safety, should not be allowed to interfere with 
the elements of a ship’s stability. For stability the final 
unqualified guarantee should be obtained from the highest 
responsible authority before the ship is constructed. So 
obvious is this, that it seems hardly necessary to urge it, 
yet we do not feel sure that France is alone in possessing 
dangerous ships. Next, what would have resulted 
had these evils not come to light? What would 
happen if France were plunged into war before all 
the necessary alterations were made in her ships ? 
Well, we suppose without question the gallant French 
sailors would go to sea and take their risks. Under 


certain circumstances terrible consequences might follow, 


but the main effect of all the above would probably be 


greatly to curtail the action of the fleet. We have dwelt so 
far on the effect of deficient stability. 
coal would naturally still more inexorably limit 
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batteries might be very formidable and the ships not in 
danger of capsizing, but apparently the gun positions are 
faulty, and the pieces interfere with one another. To 
have to stop quick-fire guns to let a heavy piece be dis- 
charged is indeed unfortunate. The overmasting needs 
no comment, and we must touch on disappointments in 
machinery with the kindness of fellow sufferers. We hope 
that our critics will at all events do our constructors the 
justice to own that the courage of their own convictions 
or calculations has kept them from falling into tempta- 
tion to which we think it quite possible other Powers 
besides France may have yielded in greater or less degree. 
In the matter of accumulation of batteries, the United 
States has gone to considerable lengths, though we have not 
heard of bugles being brought into requisition to call men 
under cover. The main conclusion after all that appears 
to suggest itself is to be business like in constructing ships, 
that is to say, when the combatants have decided on 
what part a ship is to fulfil and what element she is 
to possess, we should leave the working out in the 
hands of the most capable constructor we can find, be it 
Sir W. White or any oneelse. Give him a free hand and 
make him responsible. If such a result as those 
described by M. Lockeroy followed, he would almost 
deserve to be hanged. We have, however, in this matter 
apparently managed very well. They do not always “ do 
these things better in France.” 


PARLIAMENTARY PROCEDURE ON RAILWAY BILLS. 


In our issue of May 3rd we called attention to the 
Parliamentary procedure in connection with the two 
schemes for light railways to Lynton. The discussion 
which took place on that day in the House of Lords, on the 
third reading of the successful Bill, justified our allusion 
to the most inconvenient and serious precedent in railway 
Parliamentary procedure which the Committee had esta- 
blished, by authorising the promoters of the narrow-gauge 
railway to increase their capital, and to pay an increased 
deposit to comply with Standing Orders, this - being 
necessary because of the insufficiency of the estimates. 
This case furnishes an example of the arguments that 
may be urged respecting gauge for light railways; but 
we do not propose to deal with that subject now. A few 
particulars of the engineering features of the respective 
schemes will, however, be interesting in connection with 
the precedent so far established. 

The two lines are respectively known as the Lynton and 
Barnstaple and the Lynton Railways. The Lynton Rail- 
way commences at Filleigh, runs along the tops of the 
hills forming the watershed between the valleys of the 
Bray and the Yeo, and commencing on the high ground of 
Exmoor, near Parracombe. At Filleigh there would be 
a double junction; one in the direction of Barnstaple, by 
which local trains could run direct between Barnstaple 
and Lynton, and the other towards Taunton for the 
Midlands and London traffic. The line would be an 
ordinary gauge line in communication with the Great 
Western, the Devon and Somerset Railway, and other 
lines. The little 2ft. gauge line runs from Lynton to 
Barnstaple at a low level, following the course of the 
valleys; it connects Lynton and Barnstaple, and does 
not connect with any main lines at these two places, 
except by break of gauge. Its terminus at Barnstaple 
will be alongside the South- Western Railway station. 

The speed on the 2ft. gauge would be fourteen miles per 
hour, and on the standard gauge twenty-two miles; so 
that the saving in time between Barnstaple and Lynton 
would be twenty two minutes, while the difference in 
time for passengers from the Midlands or London—on 
the journey «zd Filleigh to Lynton—as compared with 
Barnstaple to Lynton, would be no less than eighty-eight 
minutes in favour of the standard gauge line. 

The object of a railway to Lynton was to open up a 
small and select watering-place, consequently a line of a 
cheap character in the first place was required, but such 
a line should necessarily be capable of improvement so 
as to satisfy increased requirements in the future. A 
narrow gauge—2ft. line—would certainly be cheapest, 
and perhaps sufficient to commence with, but it would be 
of little use if Lynton should develope into a large water- 
ing place like Ilfracombe. An ordinary gauge line could 
be economically made in the first place, and, as in the 
case of the Ilfracombe line, could be improved and 
doubled as the traffic required it. It will be of interest, 
therefore, to place before our readers some facts brought 
out in Committee by the engineering evidence as to the 
difference in first cost of a narrow gauge railway and a 
standard gauge light railway. With this object, we may 
quote from the Parliamentary estimates of the two 
schemes. 

The first, and a very heavyitem, is for cuttings, some of 
which in rock, were put down at £27,680 for the 
Lynton line, and £12,700 for the Lynton and Barnstaple 
or 2ft. gauge line, but for the latter a general price of 1s. 
per yard was assumed, while the price assumed for the 
standard gauge line varied from 1s. to 2s. per cubic yard. 
For thirteen public road bridges the broad gauge estimate 
was £9332, while that for nineteen for the narrow gauge 
was only £2350 ; while accommodation bridges and works 
in the two cases were respectively £5076 and £1600. The 
broad gauge line is on the top of the ridges, but the 
estimate for culverts and drains was £774; while that 
for the 2ft. gauge, which is everywhere in the lower parts 
of the valley or in gorges, was only £400. Gatekeepers’ 
houses for the 2ft. railway on three level crossings and 
passenger stations were put down at £50 each, making 
for two terminal stations and four intermediate stations 
only £650, as compared with two terminals and three inter- 
mediate on the standard gauge line at a cost of £6250, or 
nearly ten times as much. 

The estimates were of course prepared quite indepen- 
dently, both engineers naturally endeavouring to keep 
down expenses, and the contention of the promoters of 
the standard gauge railway was that the estimate for 
the 2ft. gauge line was wholly inadequate. The prices, it 
was contended, were very much too low. The promoters 





of the narrow gauge defended their own estimate, and 
could not, therefore, dispute the prices of the standard 
gauge estimate, which were so much higher for similar 
things. The lines go through similar soil, and for the 
last few miles are almost identical both in position and 
level, therefore it might be expected that the prices for 
the earthwork would be somewhat similar—if anything in 
favour of the standard gauge—owing to the cuttings being 
wider, and consequently easier to work. The discrepancy 
in these prices was, it appears, due to the fact that one 
engineer ascertained by means of trial holes and other 
means that there was hard rock to be dealt with in the 
last few miles, and the other assumed in his estimate that 
there was none on the whole length of the line. 

As regards bridges and accommodation works, those of 
the narrow gauge would necessarily be cheaper, when of 
a normal character; but the cost of a road bridge over a 
heavy cutting or through a deep bank is but slightly 
different. Thus, in one actual case in both schemes, a 
public road had to be taken through a 50ft. bank. With 
slopes of 1} to 1, the width of the bank at its base would 
be, for a narrow gauge line, 160ft., and for a standard 
gauge line 165ft., and it was confidently stated that this 
bridge and one other would require the whole amount— 
£2350—put down for the nineteen bridges of the narrow 
gauge, leaving seventeen others unprovided for in the 
estimate. Similarly with the culverts, the narrow gauge 
line at its commencement runs along a valley intersected 
by numerous cross valleys. One of these is traversed by 
a 70it. bank, and a culvert through this, it was claimed, 
would cost the whole of the £400 provided for this class 
of work on the line. The standard gauge line avoids the 
valleys and runs on the watershed, so there is no oppor- 
tunity of comparison as to the cost of culverts. 

The item of £50 for metalling roads was obviously 
inadequate, seeing that so many roads had to be dealt 
with; also the cost of gatekeeper’s houses, £50 each, 
which would not be any cheaper because the railway was 
of a narrow gauge. As regards the permanent way, both 
parties contended that the opposition rails were of too light 
a section for the gradients, being 45 lb. and 60 lb. to the 
yard respectively ; but the greatest difference under this 
head was the price for fencing, which the narrow gauge 
professed to put up at 1s. per yard. The item for stations 
was evidently that which had most effect on the 
Committee, as it was afterwards alluded to in the House 
of Lords. The promoters contemplated the erection of 
stations to cost £50 each, and produced a drawing of 
one which contained no provision either for heating, 
drainage, water supply, platforms, sidings, signals, 
goods sheds, or housing of either stationmaster or 
signalman. 

The figures finally arrived at by the opposing engineers, 
Sir Douglas Fox and Mr. Crawford Barlow, and sup- 
ported by Mr. J. C. Inglis, the Great-Western engineer, 
as the cost of the narrow gauge line when worked out at 
the prices allowed for the standard gauge railway, were 
respectively £82,000 and £74,000, as against Sir James 
Szlumper’s estimate of £47,000 for the narrow line, which 
was not supported or confirmed by a single technical 
witness. The Committee in giving their decision stated 
that they considered the capital and borrowing powers of 
the narrow gauge railway too small by £15,000. It must 
be borne in mind that there was originally a margin of 
£30,000 between the cost of works and the nominal 
capital and borrowing powers; it would seem, therefore, 
that allowing, say, £20,000 for expenses and equipment, 
the actual cost of the railway was understated to the 
extent of £25,000, or 50 per cent. 

Another point deserving of notice was the fact that the 
Board of Trade, in the first place, reported strongly 
against the three level crossings on the narrow gauge 
line, and then withdrew their opposition to two of them, and 
the Committee still made no objection to that remaining. 
After a consideration of the main facts relating to these two 
proposals, it will not be wondered at that the decision 
of the Committee in passing the preamble, subject to the 
above modification as to increase of capital, has caused 
much comment in engineering and parliamentary circles. 
In favour of the 2ft. gauge line it may be noted that in 
earthworks, weight of rails, ballast, sleepers, and cost of 
land, there should be large economies in cost per mile ; 
but this, it will be observed, is largely counterbalanced 
by the greater length traversed in following the contours 
of the hills, and this involves the increased cost of haul- 
ing every train, or of every ton hauled to Lynton. 
There is a slight saving only in bridges, accommodation 
works, and culverts. There is practically no saving in 
stations, gatekeepers’ houses, fencing, metalling of roads 
and level crossings, and in severance damage to property. 
As a set-off to these advantages there are the grave 
objections of a break of gauge involving transhipment of 
passengers and goods, reduced speed, and the longer 
distance to travel. 

In the House of Lords it was admitted that there was 
no precedent for this assistance given by the Committee 
in favour of one Bill which could not pass Standing 
Orders as against one that could. As Lord Wemyss said, 
if the Bill passes in its present form it will take away the 
security which proprietors and others interested ought to 
have against the promotion of bogus schemes. The Earl 
of Morley, in defending the action of the Committee, said 
that the capital ofthe standard gauge line was more than 
double that of the 2ft. gauge, but it will have been seen 
that this advantage had been destroyed by the Committee 
itself by increasing the capital of the narrow gauge line. 
It might be observed in this connection that the two 
things offered, as well as the estimates, differed asmuch asa 
two-ton wagon and its cost differed from a handcart and its 
cost. It is impossible to read the debate in the House of 
Lords without being impressed by the very unsatisfactory 
defence of the action of the Committee. If the Bill is 
not thrown out in the House of Commons, a severe 
blow will have been dealt at the already diminishing 
enterprise in engineering works for which the preparation 
of plans and presentation of Bills in Parliament is 
necessary. No one will be able to estimate on any 








grounds the probable fate of a Bill before Standi 
Orders Committees. anding 


NAVY BOILERS, 


Tose who blame the Admiralty for adopting the 
water-tube boiler appear to be unwilling to propose 
an alternative course. Even if the Belleville boiler 
deserved all the very hard things that have been said 
of it, no one seems to be prepared to suggest the use of 
anything better save Mr. a. and even concerning 
his boiler no one in the House of Commons had a syllable 
to say. Nothing is easier than destructive criticism 
but nothing is more useless unless an alternative for the 
thing or policy criticised is available. A glance at the 
history of the British naval boiler ought, we think, to 
convince eg dispassionate person that there was no 
course open but to give the water-tube system a trial, 
During the early days, when low-pressure steam was 
raised in ‘“‘ box” boilers, there seems to have been small 
ground for complaint. We have heard it said that this 
was largely due to the circumstance that the naval 
engineer of Crimean days was mostly of the “ shovel ” 
class, and did not know enough abont steam and the steam 
engine to spoil his boilers. But with the advent of the 
surface condenser and higher pressures trouble began. 
There was trouble long before forced draught was heard 
of. There was trouble while the pressures had not 
exceeded 70 1b. or 801b. It is perfectly well understood 
that the naval boiler suffered from corrosion in a way 
unknown in the mercantile marine, and committees 
were appointed to investigate and report, and tre. 
mendous Blue-books were published, and still corrosion 
went on. Then in the gunboats and small craft of 
that kind, “low” boilers were used, which in a 
— resembled locomotive boilers, and these corroded 
and primed and leaked and did all that boilers ought 
not. The history of the Navy boiler is a history of 
continual failure and disappointment; and it is by no 
means to be taken for granted as some people do, that 
forced draught is responsible for all the ills to which the 
Navy boiler is subject. This is far from being the case— 
in fact, it is difficult to resist the conviction that there is 
something about the conditions under which the Navy 
boiler is used to which must be attributed the incessant 
failures and disappointments experienced in our steam 
Navy. It is much easier, however, to say this than to 
particularise the prime causes which operate for evil. 
We fancy, however, that if chief engineers were en- 
couraged to speak, they could supply information which 
would prove valuable, if not a little startling. But, be 
this as it may, we have the solid fact before us that the 
Admiralty have never yet achieved more than a qualified 
success with any modern type of boiler they have used ; and 
recent events go to show undoubtedly that boilers which 
answer perfectly in the hands of the makers, and satisfy 
the Admiralty authorities in every way, break down as 
soon as they get into regular service. Unfortunately, 
only half the truth ever comes out of the boiler and 
engine room of a ship of war. Concealment seems to be 
regarded as essential; and we could cite cases in which 
when a more or less serious breakdown in machinery has 
occurred, the makers could not themselves obtain one 
scrap of information which would guide them in their 
future operations. This is simply the result of red tape 
on the one hand, and of the very peculiar conditions which 
obtain as to responsibility on the other hand. 

But although we do not know in detail why, when, how, 
and where marine boilers fail in the Navy, we do know 
that failures do take place with disastrous frequency. 
The critics say that so far as the Scotch boiler is con- 
cerned—and with that alone we need deal now, as that 
is the type found in our large men-of-war—the trouble is 
caused by neglect of proportion. The heating surface is 
too small for the work to be done, and the boiler is not 
big enough for the heating surface. Two-square feet of 
surface are intended to give a horse-power when three 
ought to be allowed. Four furnaces are squeezed into a 
shell which is only of sufficient diameter to take three 
properly. The tubes are too small in diameter and set 
too close together. They are too short and the grates 
are too long. There is not enough water space in the 
boiler, and the steam space is quite inadequate. The 
whole difficulty would be overcome at once by putting in 
bigger and better proportioned boilers and more of them. 
The Admiralty admit this, but they have a complete 
answer. Non possumus. They are not able. There is 
not room enough. We wish Sir William White would 
give the world figures showing the actual space in cubic 
feet allowed for engines and boilers in an Atlantic liner, 
a Cape mail steamer, and a man-of-war, all three indi- 
cating, say, 7500-horse power. These figures should not 
include bunkers; only the space occupied by the engine 
and boiler-rooms. We fancy they would surprise not a 
few engineers. Space, then, being unavailable sufficient 
to place the naval boiler on the same footing as that in 
the mercantile marine, it remains to be considered what 
can be done—or, indeed, if anything can be done with the 
Scotch boiler to enable it to satisfy the demands made 
upon it? Roughly speaking, we may say that whatever 
steam generating power can be got into a space of 2250 
cubic feet in a mail steamer, one-third more must be got 
into it in a man-of-war. Out of this there is no manner 
of escape. Engineers, and boiler makers, and designers 
must accept the fact as they find it. It is useless to 
argue and say that more space should be given for 
boilers. It cannot be given without sacrificing some- 
thing of the utmost value. It might, for example, be 
cut out of the bunkers, but who will advocate that 
policy ? 

There are before the country at this moment three 
principal schemes for getting one-third more power out 
of a given space in a man-of-war than is normally ob- 
tained in a commercial steamship. One is to substitute 
for the Scotch boiler a water-tube boiler ; the second is 
Mr. Marten’s plan, and consists in substituting induced 
forced draught for the closed stokehold; and the third is 
Mr. Howden’s plan. Mr. Howden claims in general 
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t he can save the requisite 30 per cent. of space, 
py — already said on more than one occasion that 
we regret that the Admiralty have not given him the 
chance for which he has asked. In some respects Mr. 
Howden has no one to blame but himself. He is a pro- 
fuse writer, but he has a most unhappy facility for 
going round his subject without touching it, and of talk- 
ing about it without supplying just that information most 
desired. Thus, for example, we are, we confess, totally 
in the dark as to how the great augmentation in eflicienc 
which he claims to obtain is obtained. He uses forced, 
or more properly speaking, assisted draught, and he heats 
the air. But in ships of war the boilers can be run with 
safety with assisted draught, just as well as if they were 
fitted on Mr. Howden’s system, only they will not make 
steam enough. The gain, then, must be sought in heating 
the air; but calculation shows that the rise in tem- 
peratare of the air effected in Mr. Howden’s pipes 
will not nearly suffice for 30 per cent. or 33 per cent. 
augmentation of evaporation. It is true that Mr. 
Howden is very vague concerning the precise saving 
effected. But, on the other hand, he maintains that he 
can meet the Admiralty requirements, and he ought by 
this time to know precisely what these are. The 
minimum demand of the naval engineers is, as we have 
said, that he shall get out of a given space one-third 
more power than is obtained in the mercantile marine. 
We understand Mr. Howden to say he can do this. We 
understand that he has actually doneit in many steamers ; 
but, as we have said, we have no figures supplied by him 
to account for the result. We believe that it is mainly 
for this reason that the Admiralty have not up to the pre- 
sent entertained his proposals. A complete experiment 
of the kind with the Scotch boiler, if it succeeded, would 
be hailed with joy by every engineer in her Majesty's 
service. If it failed, it would prove conclusively that the 
Scotch boiler cannot possibly be made to satisfy the re- 
quirements of naval warfare. 
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SPAIN AND HOME-BUILT GUNBOATS, 


Tue determination of the Spanish Government after all 
to have the six gunboats they require to assist in putting 
down the Cuban revolt, built in their own country, is calcu- 
lated to raise mild revolt throughout the ranksof shipbuilders, 
not only in Britain but elsewhere as well. Altogether, eleven 
different offers were sent in, nine of which were from firms 
outside the land of Spain. The nine offers by foreign firms 
including five British firms, have been declined, the stipula- 
tions as to rapidity of production under which the tenders 
were solicited have been waived, and the contracts fixed with 
Spanish firms at figures considerably above those submitted 
by most of the other firms. The decision to decline foreign 
offers, notwithstanding their advantageous terms—the British 
especially-——was come to, it is said, because of the popular 
insistance on keeping “Spanish work for Spanish hands.” 
Shipbuilders here, however, and elsewhere, may be 
disposed to think that this view of affairs might have 
presented itself with sufficient force a little sooner. The 
undertakings of the various firms as to delivery of work and 
prices are interesting. Six boats were required of from 18 to 
21 knots speed. Messrs. Thornycroft and Co. offered to 
deliver the whole of the six gunboats in Cuba in two months 
and a-half for the sum of £7700 each. The Thames Iron 
Company offered to deliver the first two in four months and 
the remainder at the rate of one every two weeks for the 
sum of £30,529. Messrs. J. and G. Thomson, Clydebank, 
guaranteed to deliver the first boat in Cuba in fifteen weeks, 
and the others in a correspondingly short time thereafter. 
For the six boats they quoted £29,400. The Fairfield 
Shipbuilding Company, Govan, stipulated for a somewhat 
higher price, but guaranteed to deliver the first in three 
months, and the others at the rate of one per week there- 
after. Messrs, Stephenson and Co., Newcastle-on-Tyne, 
quoted £4952 each, but promised the delivery of the first in 
two months and all the others within three months. As 
regards foreign firms, the German Shipbuilding Company at 
Kiel offered to build the first boat in two months, and the 
remainder at the rate of one per every eight days, and deliver 
them at Cuba for the sum of £3300 each. The firm of Mark 
Milleun quoted £4500 each, and £500 more for delivery in 
Cuba in three months. The firm of Weiss offered to construct 
the first gunboat in three months and the others in five for 
the sum of £5050, including delivery. It is said that Messrs. 
Herreshoff, of Rhode Island, U.S., also sent in a bid, but price 
and delivery in this case have not been made public. All 
this hard wooing of the Spanish naval authorities has, how- 
ever failed. The contract has been divided between two 
Spanish firms at Cadiz and Ferrol, notwithstanding, as has 
been said, that their prices are considerably above those sub- 
mitted by the foreign firms. The Cadiz Company offered to 
build the vessels for 125,000 pesetas, equal to about £5000, 
each, and promised delivery of the first in three months, and 
the others four months later. It is probable, too, that they 
Will be allowed to import their material free of duty. Failing 
such an exemption their price was to be increased 5000 
pesetas. The La Grana Company, at Ferrol, the other 
favoured firm, offered to build the six boats for 102,000 
pesetas, delivery in Cuba being extra, the first boat to be 
delivered in six months and the remainder within four 
months thereafter. Perhaps even with the concessions thus 
afiorded these Spanish companies the task—as to price and 
time of delivery—may be even more difficult of accomplish- 
ment than bargained for; but then, of course, when actually 
achieved, the Cubans may have ceased from troubling. 


COAL CONTRACTS FOR GAS MANUFACTURE. 


TuE contracts for the coal supply of the great London gas 
companies are amongst the most decisive as to the condition 
of the coal trade. These contracts are now being arranged 
for the period that commences with the month of July, and 
it is already evident that there will be a considerable reduc- 
tion in the rate that has been paid under the contracts that 
will then expire. It is believed that the range of the prices 
to be paid for Durham coal will be equal to from 63. 14d. to 
63. 43d, per ton, free on board, and this is a price that will be 
probably 6d. to 10}d. per ton below the contracts that are 
approaching expiration. Such a fall in price is now general 
for coals for the gas manufacture, so that there will be a 
considerable saving to the producers of gas generally from 
the change in the condition of the coal trade, Last year 
higher prices were asked, and as there had been prolonged 
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strikes that had made coals scarce, the sellers were able to 
exact better prices. But the production of coal rose so 
largely that for the past year the total output of the kingdom 
was the greatest on record, and thus there is with the recur- 
rence of the coal contracting period, the ability to buy at 
lower prices—at prices that are more like the average of recent 
years. It is interesting in this connection to notice the 
enlargement of the output, which in round numbers was, in 
1875, about 131,842,000 tons for the United Kingdom; it 
rose to 159,347,000 tons by 1885, or an advance of, roundly, 
over 27,000,000 tons in that time; and now for the past 
year there is the record output of 188,277,000 tons, or even 
& larger increase in the nine years than there was in the 
previous decade. This is the more surprising when it is 
remembered that the strike in Scotland seriously affected 
the output of that country for several months in the past 
year. But the result of the increase was not only to fill up 
any void of previous capacity, it has also had the effect 
of causing coal to be so plentiful that all the contracts for 
the great consuming industries are being let at prices that 
are lower than for the past year, and thus the gas companies 
will reap the benefit from the lower prices. Spread over a 
consumption that in one or two cases rises to over 
1,000,000 tons yearly, the effect of the fall of from 6d. to 
1s. per ton in the price is at once evident, and must have its 
effect in the future cheapening of gas. 








LITERATURE. 


The Naval Annual for 1895. By Lorp Brassey, Griffin and 
Co., Portsmouth. 1895. 
{First Notice } 

TEN years have elapsed since the first appearance of 
the “ Naval Annual.” Although, however, it has some- 
what diminished in size, owing to the removal of descrip- 
tive matter which was repeated year after year in earlier 
numbers, the volume for the present year is of exceptional 
interest in many ways. First and foremost, the publishers 
have embraced the opportunity of inaugurating the com- 
pletion of its decade of existence with a fresh set of 
plates of vastly superior character, the older ones being 
re-drawn, and the newer, containing, amongst others, 
admirable drawings of the Majestic class, of the Japanese 
battleships now in course of construction, and of the 
armoured Spanish cruiser, Emperador Carlos V., being 
finished with the utmost care as to clearness and correct- 
ness of detail. Necessarily, the recent naval actions 
between the Chinese and the Japanese fleets have occupied 
the minds of many of the contributors to the ‘“‘ Annual,” 
so that a considerable number of the chapters in Part I. 
are tinged with reflections which have been suggested by 
the result of those actions; but we do not propose at 
present to advert to the various opinions expressed, ex- 
cepting those of the spirited writer of the “‘ Battle of 
Hai-Yun-Tau,” as he calls the action at Yalu; to the 
** Lessons from the War in the East,” an anonymous 
treatise, but one of the best written that we have yet 
seen upon this subject; and to the valuable remarks 
made by the contributor of the chapter upon “‘ Ordnance.” 

The ‘‘ Progress of the British Navy in 1894-95” indi- 
cates that the year is not remarkable for large additions 
to the fighting strength of the Navy. No armoured ships 
have been completed, but five second-class cruisers of the 
Astrea class and five torpedo-gunboats have been added 
to the naval force. Several of that valuable class of 
vessel the torpedo-boat destroyer have been finished, 
and have attained very high speeds upon their trials. 
The rapidity of the construction of the Majestic and 
Magnificent, which were floated cut of dock within a 
year from the laying of their keel-plates, and the com- 
mencement of what is now generally known as the 
Spencer programme, are noteworthy incidents. We have 
already given, in the columns of THE Eneinger, full 
descriptions of the various features observable in these 
great battleships, which are representative of seven others 
now in process of construction; but it may be remarked 
generally that their defensive characteristics are superior 
to those of any other war vessels afloat in extent of 
surface protected, as the thin armour of such vessels as 
the Dupuy de Léme is only designed for bursting common 
shell, and not for keeping out armour-piercing projectiles. 
The increase in freeboard, also, gives superior stability ; 
and the closing-in of the upper deck battery of 12-pounder 
quick-firing guns by plated walls and a shelter deck will 
at any rate protect the gunners from machine-gun and 
small-arms fire. From the raking fire of larger guns the 
whole battery will be shielded by the armoured casemates 
at the four corners. 

Some interesting particulars are given as to the 
Renown, which was successfully launched on Wednesday 
week. As is well known, she is intended for distant 
service upon the high seas, being designed with shallow 
draught, only drawing 26ft. 9in. of water when fully 
laden, so as to enable her when lightened to pass through 
the Suez Canal. She is the largest coppered vessel 
afloat. She is protected on the same principles as the 
Majestic class by a belt of armour 16ft.in depth on the side, 
and by an armoured deck curved down to the lower edge 
ofthe belt. The thickness of the belt, which is in two 
halves, is, lower one 8in., and the upper one 6in. The 
thickness of the bulkheads is 10in. and 6in., and of the 
barbettes 10in. The armoured deck is 3in. thick. The 
heavy guns and mountings can be trained either by 
steam power or manual power, and the elevation of the 
guns and working of the ammunition hoists will be, we 
understand, accomplished by electric motors, or by hand, 
as desired, similarly to the arrangement pursued upon the 
Barfleur. Satisfactory progress appears to have been 
made in the renovating of the older classes of battle- 
ships, the Sultan, more especially, having been re- 
engined, re-masted, and given a capital secondary 
armament of quick-firing guns. Itis difficult, however, to 
understand upon what principle the old muzzle-loading 
main armament has been retained. The Japanese 
Matsuchima could steam round and round the Sultan 
at a range of 4000 yards, and perforate the central 
battery with her long turret gun, as often as she pleased ; 








whilst the most skilful gunner in the British fleet would 
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be unable to make any effective practice with his 10in. 
muzzle-loaders at such a distance. 

The chapter on the ‘‘ Progress of Foreign Navies ”’ falls 
rather flat in interest, with the exception of that portion 
which appertains to Japan. France seems to be mainly 
occupied in trying to make completed battleships sit 
upright on the water, instead of exhibiting a tendency to 
capsize. The employment of the triple screw propeller 
has now been extended to Russia and Germany for their 
latest cruiser designs, although France does not appear 
to favour the principle, except for battleships, after her 
experience with the Dupuy de Lome. Appended is alist 
of the principal cruisers which have been, or are about 
to be, fitted with triple screws in the various navies of the 
world :— 


Particu'ars. France. Germany. Russia. United States 
, f Dapuy Kaiserine . Minnea- 
Name “- (de Lome. Augasta Rossia, polis, 
Whetherarmoured Ce —-.; Ya. ae 
late. ac es Ee OO. 2. 
| Oe 51... 494 685 . 584 
Draught, ft... ... 234... 2 25 22 
Displacement, ton: 6,297 ... 6,052 12,130 7,475 
Protectivedeck .. ... 2im, ... 3in. 3in, ’ 4in. 
Horse-power ... 14,000 ... 12,000 15,000 20,366 
Speed, knots Fo . 20 20 23 
Coal supply, tons .. 900... large 2,500 2,400 


Armament Gans:—Duapuy de Lime, two 74in. B.L., two 6}in. 
Q.F., and twenty small ; Kaiserine Augusta, twelve 6ia. Q.F., and 
eight small ; Rossia, four 8in. B.L, sixteen 6in. Q.F., six 4°7in, 
Q.F., and eighteen small ; Minneapolis, one 8in. B.L., two Gin. 
Q.F., eight 4in, Q.F., and seventeen small, 


The British cruisers Powerful and Terrible will have an 
armament of two 9°2in. breech-loading, twelve 6in. 
quick-firing, sixteen 12-pounders, and twenty-one smaller 
guns. Their maximum speed will probably be about 
23 knots. In armament, then, they are equal to any of 
the above ships, and the speed will approximate very 
closely to that of the United States commerce destroyers. 
Hence it is not easy to understand why triple screw pro- 
pellers should have been required for the ships indicated. 
If speeds should greatly increase, however, triple screws 
may become a necessity, even for our own fast cruisers. 
The two Japanese battleships building in England are in 
dimensions somewhat similar to the Renown; but the 
disposition of the armour and its thickness are very much 
the same as in the Royal Sovereign class, whilst the 
12in. guns of the main armament are protected with 
turrets like those of the Majestic, which revolve upon the 
summits of the barbettes. The secondary armament 
resembles that of the Royal Sovereign. The anticipated 
speed is that of the Centurion—18 knots. It would 
appear, therefore, that the Japanese have combined in 
one vessel all the valuable qualities of four of our latest 
battlesbips. It is observable that their draught is only 
26ft. 6in., so they are probably intended to be taken 
through the Suez Canal when completed. 

Lord Brassey’s own chapters upon ‘“ Shipbuilding 
Policy’? and ‘* Manning "are excellent. He considers 
that the most recent battleships which have been added 
to our Navy, and those now in course of construction, are 
precisely what we require for the line-of-battle, but he 
pleads for a medium-sized armoured vessel, which could 
be run through the Suez Canal without lightening, and 
for this reason hopes that the next programme will 
contain a proportion of such ships. He calls attention 
to the serious position in which we should be placed if 
required suddenly to man all the reserve vessels of our 
fleets, and estimates that a total of 100,000 men would 
be necessary if such were the case. He strongly advo- 
cates that strenuous efforts should be made to develope 
the numbers of the Naval Reserve, and makes suggestions 
for building it up. In officers he thinks the paucity of 
numbers is still more apparent, and he recommends a 
system of training young gentlemen on board of mercan- 
tile liners, who should afterwards be drafted into the 
Royal Navy. His remarks upon the impossibility of ‘re- 
garding the mercantile marine of to-day as a feeder for 
the supply of seamen to the Navy, since out of a total of 
235,C00 hands employed not more than 55,000are British, 
cannot be too strongly emphasised. 
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{TRIPLE-EXPANSION CORLISS BEAM ENGINES. 


5 engra on pp. 424 and 428 illustrate a patent triple- 
<a beam engine, constructed for the Bridge-street Mill 
Company, Moorlands Mill, Bolton. These engines have 
recently been made the subject of an unusually interesting 
test, carried out by Mr. Michael Longridge, of Manchester, 
particulars of which we append. The engine is of unusual 
type. Itisu triple-expansion beam engine. The cylinders 
and crank shaft are all carried by one strong casting 
forming the sole plate, thereby requiring very light 
foundation of masonry. In fact, this engine was run in 
the erecting shop at 110 revolutions without any founda- 
tion beyond its own bed-plate for a considerable time, 
without any vibration to speak of; and an engine of the 
same type, but indicating 580-horse power recently erected 
in Dundee, was run for some time at 125 revolutions per 
minute, without perceptible vibration. 

The cylinders being on the floor level, the valves are 
very easily got at, compared with the inverted marine type 
of engine, and the same may be said of the three-throw 
crank shaft and connecting-rod ends, which can be adjusted 
without any trouble. Each engine is as nearly balanced asis 
possible, the high-pressure piston being made solid, and the 
lower-pressure as light as is consistent with due strength, and 
all three pistons are turned and polished on the upper and 
under sides, and the tops and bottoms of the cylinders are 
treated in the same way, so that the clearance is reduced to 
jin. at the ends of the cylinders. The engine is lubricated on 
all the journals by Felt’s patent lubricators, and there has 
never been a hot bearing since the engine started. The crank 
shaft and connecting-rod ends run in Magnolia metal bear- 
ings, and have given great satisfaction. 

This type of engine has beenspecially designed for high-speed 
running, the beams being of steel plates, and all the working 

rts kept as light as possible, while the centre of gravity 
Doing much lower than in the ordinary type of inverted 
cylinder engine, and the whole almost perfectly balanced, 
there is an absence of the vibration usually found in the 
ordinary inverted cylinder engine. This engine has the 
further advantage over the inverted cylinder type, that in con- 
sequence of the cylinders being placed on the bed-plate, it 
can be much more easily kept clean, there being no inverted 
glands from which water can drip, while the lubrication is 
much simpler and more effective, the piston-rods passing 
through the top cylinder covers instead of the bottom, 
admitting of cleanly and perfect lubrication. The engine 
is, it is claimed, much more economical in foundations 
than the ordinary inverted cylinder or horizontal engine, 
as it is entirely self-contained, the pumps and con- 
denser being attached to the under side of the bed-plate, and 
requiring no separate or expensive under building. The 
engine-house can also be very much lower in the roof than 
that for an engine of the vertical type of the same stroke and 
with a shorter connecting-rod, the connecting-rod in this case 
being three times the stroke. 

The report of Mr. Longridge runs as follows:—‘ The 
engines are three beam engin 
by a three-throw crank shaft like that of a marine engine, to 
one end of which is coupled the fly-wheel shaft for carrying 
the rope drum by which the power is transmitted to the 
various shafts in the mill. They were designed and con- 
structed by Messrs. W. B. Thompson and Co., of Dundee, and 
are described by them as Thompson’s patent beam triple 
expansion engines. The high-pressure cylinder is placed 
furthest from, and the intenenietiene ressure cylinder next 
the rope drum, the low-pressure onde between the two. 
The order of the cranks is high, low, intermediate. All the 
cylinders are steam jacketed and have Corliss valves. 
The valves are placed in the cylinder bottoms and covers, 
to reduce the clearance spaces and surfaces to a mini- 
mum. The cylinder ends are, therefore, partly jacketed 
with the entering steam, and as ards ® very small 
portion of the surface, by the exhaust. The liners are 
ribbed externally to increase the heat-absorbing surfaces; 
the jacketed surfaces mentioned in lines 20, 22, and 
24 of the table, include the surfaces exposed by these ribs to 
the steam. There are receivers between the cylinders, which 
are heated by internal copper pipes. The steam passes 
through the several jackets in series, carrying the water of 
condensation with it, the low-pressure jacket being drained 
automatically by a steam trap. There are also drain and air 
taps to the several jackets, which can be opened if necessary. 

“The air pump, which is of the vertical, double-acting dis- 
placer type, 12in. diameter by 26in. stroke, is worked directly 
from the beam of the high-pressure engine. The steam was 
supplied from a Lancashire boiler 8ft. diameter by 30ft. long. 
Three trials were made, the two first with steam in the 
jackets, the last without. The jackets were tested and were 
absolutely tight. The steam valves, especially those of the 
high-pressure cylinder, were not tight, and consequently it 
was not possible to test the pistons without taking off the 
cylinder covers, which could not be done. The pistons 
therefore were not tested. Doubtless they were tight or 
nearly so, as the engines had only worked for a few weeks 
previous to the trials. The pistons were of the Ramsbottom 
class, each having three cast iron rings, The results of the 
trials are given in the annexed Table of Results and in the 
diagrams. 

“With regard to the figures in the table, the following 
explanations may be read :—Line 2: On the 10th and 16th 
the trials were begun about 8.45 a.m. (ie., about quarter 
of an hour after the engines started), and were continued 
till about 5.15 p.m., with the exception of the usual stoppage 
of about one hour in the middle of the day. On Friday, 
the ith, the trial was begun at 850 a.m., but the obser- 
vations taken before 10 a.m. had to be rejected, owing to 
the cocks on the feed-measuring tanks giving trouble, and 
causing some uncertainty as to the measurement of the 
feed. On this day, therefore, the trial really began at 
9.59 am. Lines 4-8: These are the nominal dimensions 
of the cylinders, and are said by the makers to be the 
actual dimensions, Lines 9-14 and 17-25: These volumes 
and surfaces have been calculated from drawings supplied 
by the makers, Lines 15, 16, 26,264: These figures were 
given by the makers. Line 27: The steam gauge was 
tested after the trial and found to be correct. Lines 30 
and 31: These pressures were read from gauges attached 
to the jackets, but as that on the high-pressure cylinder indi- 
cated about 21b., and that on the intermediate pressure about 
41b. above the boiler pressure, the readings have been dis- 
— and the boiler pressure substituted. The pressure in 
pe low-pressure cylinder was reduced by throttling the supply 

about 80lb. per squareinch. Line38: Thespeed was mes 
Y & counter half-hourly. Line 89: The feed-water 





es set side by side and coupled | 47 


4ft. high over all, which were calibrated by Messrs. W. B. 
Thompson and Co., and afterwards by the writer’s assistant, 
Mr. J. Taylor. 























Table of Results, 
Thur’-| Fri- | Wed’- 
ee eo er -.| day, | day, | day, 
10 Jan/11 Jan/16Jan 
2 Duration, hours .. .. «2 «2 of oe Ris |. — 
‘ack’s|Jack’s} No 
8 Conditions.. .. 2 2. 2. os ++ eo oo onlin uselin useljsck’s 
4 Diameter of high-pressure piston, inches .. ..| 13 13 13 
5 Diameter of intermediate-pressure piston, in. ../ 20 20 20 
i ter of low-p piston,in. .. .. ..| 33 33 33 
7 Diameter of piston-rods, in.. co ee oe « | 85 | 8°S | 8°5 
8 Stroke of pinens, Re res i ak 30 
9 Displ t of high-press iston per stroke | 
eM ee te es 0 eee 
10 Clearance volume, mean of both ends, cu.ft . .. | 0°147| 0 147) 0°147 
11 Displacement of intermediate-pressure piston | 
stroke, ou. ft. .. «cs .2 06 oc ce «co oo| O46 O'O4R 6448 
12 Clearance volume mean of both ends, cu. ft. 0°277| 0°277| 0°277 
13 Displacement of low-pressure piston per stroke, | } 
AS ee Far a 
14 Clearance volume mean of both ends, cu ft. . | 0°595) 0°5¥5) 0°595 
15 Capacity of receiver between high-pressure and 
intermediate-preesure cylinders, cu. ft... .. j11°9 11 9 11-9 
16 Capacity of 1eceiver between intermediate-pres- | 
2 


sure and low-pressure cylinders cu. ft. .. 6°5 |26°5 (65 
17 Clearance surface in high-pressure cylinder, mean | | 

of both ends, aq. ft... .. .. «. «2 «2 « | 5°25 | 5°25 | 5°25 
18 Clearance surface in intermediate pressure cyl.-| 

inder, mean of both ends, eq. ft.. .. .. ..| 8°50 | 8°50 | 8°50 
19 Clearance surface in low-pressure cylinder, mean | 

of both ends, sq.ft .. .. . 2. ee oe «- (17°05 |17°05 |17°05 
20 Jacketed surface in barrel of high - pressure | 

Dew sae ce. 100. hte ee 6 a an en, eT 
21 Surface in ends of high-pressure cylinder, jacketed | 

by steam used in cylinder, mean of both ends, | 


163 |16-3 | — 





| 
0°53 | 0 58 


OES acne naar ae ht. aah aad reeset OOO 
22 Jacketed surface in barrel of intermediate-pres- | | | 

sure cylinder, sq. ft. a ten ae .. |23°6 |23°6 | — 
23 Eurface in ends of intermediate-pressure cylinder, } | 

jacketed by steam used in cylinder, mein of | | | 

both ends, sq. ft... oe ve ee oe oe| 1°08] 1°0 | 1°0 
24 Jacketed surface in barrel of low-pressure cylin- | | 

der, sq. ft. .. as) aa ae de bal ak. ec ee ee bas 
25 Surface in ends of pa er egy cylinder, jacketed | | 

by steam used in cylinder, mean of both ends, | | } 

8. ft. 2. 2. 22 oe ce ce ce oe oe oe | 3°3 | 3°38 | 3°3 
26 Jacketed surface of first receiver, sq. ft. eo oe f1T6 [176 | — 
26 Jacketed surface in second receiver, sq. ft... ../23°0 (23°0 | — 
27 Boiler pressure, lb. per sq. in. by gauge... 151 | 153 | 153 
28 Atmospheric pressure .. .. .. oo cc oo o- |14°S [14°65 [14°0 


: 25°7 |25°4 |24°6 


29 Vacuum gauge, ins. of mer... ee } 
Ih 4.) 151 |.153 | 
DD. . | 


30 Steam pressure in jackets of H.-P. cylinder, 1 


= 
aga Ps a Poe as Od 151 | 158 | — 
ae pe fe L-P. , Ib..| 79 [925 | — 
33 Steam pressure in first receiver, Ib... .. .. ../40°3 (42°7 (39°7 
34 Steam pressure in second receiver, Ib. .. .. ..| 4°7 | 4°8 | 3°0 
35 Temperature of boiler steam .. .. .. « «.| 366 | 367 | 367 
36 Temperature of injection .. .. .. .. o «| 68 | 71 72 
37 Temperature of ejection .. .. ». os o «(95°38 |99°4 [98°4 
38 Revolutions per minute .. .. «. «+ «+ «~ /89°49 88°88 (90°78 


39 Feed-water perhour .. .. .. .. .. «- .«.| 4369 | 4514 | 4459 
40 Condensed steam discharged from jacket drains| 514 | 530| — 
41 Steam supplied tocylinders .. .. .. «. ..| 3855 | 3984 

42 Indicated horse-power .. .. .. .. -- «- .«. |887°0 \340°7 317°9 
48 Steam through cylinders per 1.H.P. per hour’ .. 11°44 |11°69 |14°02 
44 Steam through jackets per I.H.P. per hour.. ..| 1°52/1°55| — 





45 Feed EAL2. POP ROME ws ss ce ce ce oc LEO SR COS 
46 Duration of admission, H.P. cylinder, fraction of | 0°28 | — | 0°34 

pe compression ,, ‘ie » [stroke | 0°06 | — | 0°06 
48 pe admission, I. P. pa o» se | O45] — | 0°45 
49 Sa compression ,, * 99 » | 0°06| — | 0°06 
50 ae admission, L. P. a - » | 0°44) — | 0°44 
51 a compression ,, “ pe » | OS | — | 0°08 
52 Total ratioof expansion .. .. .. oo 0 |20°5 | — j17°4 
58 M.E.P. referred to L.P. cylinder .. .. .. .. (24°85 [24°77 |22°65 
54 Heat used by engines per I H.P. per minute, | | 


reckoned from feed temperature, th. units .. |244°0 248°5 263-7 
55 Assuming jacket water to have been turned into | 
hot well at temperature of steam in L.P. | 
jacket, and the remainder of feed taken from | | 
air pump discharge, then heat used per I.H.P. | | } 

per minute would have been, th. units .. .. [24 8 245°2 | — 
56 Range of temperature in H.P. cylinder... .. ..| | 75 
57 * | 8 A 99 oo co oof Bi — | & 
Wie san en ca ee 


” 


7 
58 





‘The tanks were fitted with glass water gauges and brass 
scales, and each held about 600lb. of water at about 
40 deg. between two marks on the scales, about 363in. apart. 
From the measuring tanks the water was pumped into the 
boiler by the engine pump, all communication with the feed 
pipe, except the boiler, being cut off by blank flanges. 
From the boiler the steam went to the engine, passing 
through a separator in the engine house, All communica- 
tion with the boiler, other than the main steam pipe 
leading to the engine, were cut by blank flanges, except 
one pipe which was shut off by a valve, close to which there 
was an open drain cock. Line 40: The discharge from the 
jacket drain was measured in a narrow-necked can, which 
eld exactly 60 lb. at 40 deg. Line 42: The indicated horse- 
power was calculated from diagrams taken half hourly on the 
10th, and every fifteen minutes on the 1lth and 16th. Two 
McInnes’ indicators were used on the low-pressure cylinder, 
and Crosby indicators for the other cylinders. The springs 
of these were afterwards tested,* and the diagrams corrected 
accordingly. For the 10th and 16th mean and combined mean 
diagrams have been constructed. Lines 46,51: These figures 
were obtained by measurement from the mean diagrams. 
Lines 43-45: From these figures it bi rw that nearly 12 
cent. of the steam used passed through the jackets, and that 
with the jackets working the consumption was — 7 per 
cent. less than when they were not working, the a 6 con- 
sumption on the 10th and 11th being 13-1 Ib. per indicated 
horse-power per hour, asagainst 14-02 lb. on the 16th, when, 
however, the load was somewhat tert and the vacuum 
less perfect than on the previous days. There is also a 
difference between the rates of consumption on the 10th and 
11th of 0:28 lb. per indicated horse-power per hour, or rather 
over 2 percent. The difference probably arises from errors 
of observation, most likely in estimating the quantities of 
water in the boiler at the Nestenias and end of each trial. 
No error of importance would be made in the measuring 
tanks, since the glass gauges upon them could be read to 
hin. easily, orto 1 + 294, i.¢., abouta third of 1 cent. 
‘‘ The water gauges on the boiler could not so easily 
read, owing to the rise and fall of the water in them. Pro- 
bably fin. was about the smallest variation which could be 
noted with any confidence. This difference in level would 
correspond to an error of about 240 lb., or nearly 1 per cent. 
of the total weight of feed-water used on the 11th, and there 
is the bility that this error may be repeated twice, once 
at the and once at the end of the trial. But over 
and above the culty of the water gauge exactly, 
there is the fact that the height of the water in the gauge is 
not an exact measure of the weight of water in the boiler, 
for it is a matter of experience that with a certain quantity 


* The springs were cold when tested, but in the case of the high- 
pressure and low-pressure ms, an allowance of 14 per cent. was 
made for the weakening of the springs from increase of perature. 





of water in a boiler, the level in the gauge glass will be 
higher if the fire be fierce than if it be slow. Hence it would 
not be safe to assert that either of the results given in line 45 
are absolutely correct, or that the difference between the con- 
sumption on the 10th and 11th should destroy the reader’s 
confidence in the substantial accuracy of the trials. The 
consumption was not as low as some of the figures which 
have been published from time to time, but it must be 
remembered, first, that the engines are small, the high- 
pressure cylinders being only 13in. diameter ; secondly, that 
they were under a certain disadvantage owing to the 
necessity for “— in the middle of the day, for not only 
was heat being lost radiation during this hour, but for 
about fifteen minutes previous to the stoppage the pressure 
was being reduced in order to prevent the safety valves blow- 
ing off during the dinner hour. These are small matters, 
but when steam consumption gets down to the neighbour- 
hood of 13 Ib. per indicated horse-power per hour they have 
an appreciable effect.” 

‘* Messrs. W. B. Thompson and Co , Limited, 

* Lilybank ine Works, Dundee. 

‘*Gentlemen,—I tested ——— at Bridge-street Mill on the 
10th and 11th January, in ance with the agreement of 16th 
March, 1894, The trial on the 11th was made to check that on 
the 10th ; the results, as will be seen, Cider only by 14 per cent. 
from the mean of the two. The difference is owing partly, 
perhaps, to the slightly worse vacuum on the 11th, and partly to 
error of observation, specially as regards the weight of water in the 
boiler at the beginning and end of each trial. The mean rate of 
consumption is 13°08]b. per indicated horse-power per hour, but 
as the boiler pressure had to be kept down during the tests, and 
had to be run down before 12.30 o'clock to prevent the safety 
valves blowing off during the dinner hour, I consider that Messrs. 
W. B. Thompson and Co. should be allowed to add four indicated 
horse-power to the power actually indicated, an allowance which 
is equivalent to a reduction of the rates of consumption to 12°81 lb. 
on the 10th, and 13°10]b. on the 11th. The mean of these 
values, 12°95 1b., ehould, eager be — as nr a for 
the purpose of assessing the premium due under the guarantee 
pene of the agr t. I therefore decide that Messrs, W. B. 
Thompson and Co, are entitled to receive the sum of £ —— under 
that clause. ** (Signed) MICHAEL LONGRIDGE.” 
January 25th, 1895,” 





Last Table. 


. Thursday, Friday, 

1. Date of trial - 10th Jan. llth Jan 
Ee ee are 6°03 
8. Revolutions per minute.. .. .. .. 89°49 .. .. 88°88 
4. Average boiler pressure, Ib persq.in. 151 ja. Ce 

5. Vacuum os oo SRO 6ST. cs OO 
6. Temperature of injection deg. Fah. 68 a0 “on 

7. pe ejection.. deg. Fah. 95°3 .. .. 99°4 
8. Feed water per hour ° - Ib. 4369 <« oo 

9. Indicated horse-power .. .. .. .- 337°0 - eo 340°7 
10. Feed perI.H.P. perhour .. « 12°98 .. 13°24 


Mr. Longridge has supplied certain data not usually given, 
and of considerable interest. We have on several occasions 
called attention to the constantly neglected fact that the 
total work actually done by the steam in any engine cylinder 
is much greater than the indicator can account for. Mr. 
Longridge has given the total steam work in terms of horse- 
power for this engine. Thus,on Wednesday, January 16th, 
the total positive horse-power exerted in the high-pressure 
cylinder was 226°7, the negative horse-power was 129-2, 
leaving net indicated horse-power 97°5. On the same day 
the total horse-power in the intermediate pressure cylinder 
was 205°2, and the negative power was 95°4, leaving 109-8 as 
the effective indicated horse-power. In the low-pressure 
cylinder the total horse-power was 156°6 and the negative 
horse-power was 46°4, leaving 110-2 as the effective horse- 

wer, The question now arises, what was the actual work 

one in foot-pounds by each pound of steam that entered 
the engine? In the compound and triple engine there is, of 
course, & continual handing on, so to speak, of power from 
one cylinder to the other; but it is indisputable that the 
liquefaction due to the performance of work in the first 
cylinder must in this case be that r to 226-7 indicated 
horse-power. In the second cylinder it is not quite clear what 
would occur. But in the third cylinder it is indisputable that 
the liquefaction would take account of the total horse- 
power. It would be very interesting if Mr. Longridge 
would calculate for each cylinder what the liquefaction 
must be for the work really done by the steam. It will 
suffice for the present if we say that the total indicated 
horse-power, including that expended in overcoming the 
resistance due to back pressure in the low-pressure cylinder, 
was, on the 10th January, 380 indicated horse-power, and the 
consumption of feed-water was consequently 11°26 1b. It is, 
we think, only fair to the steam that in all calculations of 
this kind it should be credited with all the work it has really 
done, which is, of course, much greater than that shown by 
the indicator. 
We may in conclusion call attention to the extremely high 
speed for a Corliss gear at which these engines are run. 
About ninety revolutions per minute is usually considered 
nearly, if not quite, the maximum admissible. Again, it is 
unfortunate that the conditions varied on the days when the 
jackets were and were not in use. The rate of expansion 
with the jacket was 20-5, and without it was 17°4. The 
horse-power was less without the jackets than with them. 
On the action of the jackets in this case, Mr. Longridge 
might, we think, have enlarged with advantage, and we are 
not told whether steam was admitted to the receiver heating 
pipes when the jackets were not in use. 








BritisH ASSOCIATION.—The summer meeting of the British 
Association will be held this year at Ipswich. Professor L. F. 
Vernon Harcourt, M.A., M. Inst, C.E., is the president of the 
Mechanical Science Section. 


Roya Scottish Society oF Arts.—The twelfth meeting for 
the session was held in their hall, George-street, Edinburgh, on the 
13th inst., with the president, D-. Wm. Taylor, in the chair. Mr. 
J. Ciceri Smith @ paper on his ‘‘ Direct Reading Micromet r 
Wire Gauge,” which showed the reading of the distances between 
the measuring surfaces in decimals of an inch, at three small open- 
ings where the figures indicating the tenths, hundredths, and 
thousandths of an inch appeared. This was effected by having the 
drum of the measuring screw, which is cut with fifty threads to the 
inch, divided into twenty divisions marked from 0 to 9 repeated 
twice, so that when the measuring screw is made to approach the 
stop end by one-thousandth part of an inch, it moves round one- 
twentieth of arevolution, and thus showsatan aperture a 
ing case the next figure to the one last shown. By means of a train 
of wheels the hundredths of an inch appear at a second aperture, 
and the tenths at a third. The next paper was on ‘‘ The Retro- 
gradation of the Shadow on the Sundial,” by Mr. W. B. Blaikie, 
who demonstrated by means of a beautiful piece of apparatus the 
well-known physical fact that between the tropics the shadow 
cast bya vertical style is seen, after advancing for a certain dis- 








Was taken from the overflow pipe from the hot well, and 
Was measured in two iron tanks, each 2ft, diameter and 


¢ The reduction of the load occurred during the and was 
due to the unavoidable stoppage of some machinery in the 


to return = itself, and to continue in that course until 
it again turns back to its former direction shortly before setting. 
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BRILL’S TRAM CAR BOGIE TRUCK 


BRILL’S BOGIE TRUCK FOR TRAMCARS. 


Tur increased size, weight and speed of street cars conse- 
quent upon the adoption of cable and electric traction have 
made it necessary to improve the rnnning gear, £0 as to give 
steadiness of motion combined with ample adhesive power. 
The lurching motion of long cars, carried on four wheels with 
a short rigid wheel base, is often very severe when the cars 
are running at high speed, and this motion is not only very 
unpleasant to the passengers, but also very injurious to the 
track, owing to the pounding of the wheels upon the rails. 
In fact, it is said that on the electric lines built in Phila- 
delphia last year the result of this pounding is already to be 
seen at the rail joints of routes on which four-wheel cars are 
run at speed. The most obvious remedy for this was to place 
the cars on two four-wheel swivelling trucks, as in ordinary 
railway cars, but this plan was found to have two serious 
objections; the first being that the car body had to be 
raised to an inconvenient height to allow the wheels in 
swivelling to clear the sills, and the second being the 
loss of adhesion power, which, with one motor on each 
truck, amounted to 50 per cent. of the weight of the car. 
Various compromise plans have been designed, including 
different systems of flexible wheel base with two axles, and 
the Robinson radial system, with three axles and pony, or 
two-wheel trucks ; while with four-wheel rigid wheel base cars 
the truck frames have been extended so as to carry bearing 
springs near the ends of the body. One of the most satisfac- 


tory solutions of the problem, however, appears to have been | 


attained in the four-wheel ‘“‘ maximum-traction’”’ truck, 
designed for eight-wheel cars, which is illustrated above. 


Each truck has one large pair of wheels in front, carrying the | 
motor and a small pair of rear wheels, and the bearings are | 


so arranged that 87 per cent. of the weight of the car comes 
on the two driving axles, hence the name chosen, while the 
truck centre is close to the driving axle, so thatthe radial motion 
of the truck is not interfered with by the car sills or frame. 
The 13 per cent. of the load on the trail wheels is just suffi- 
cient on the latter to keep them on the track should slight 
obstructions be encountered. The trail wheels being small 
and the pivotal centre of the truck being within the periphery 
of the driving wheels, in passing around curves the driving 
wheels radiate within the car bottom, while the trail wheels 
radiate entirely beneath the car body, with the bottom frame 
not exceeding 6ft. 2in. for a standard gauge track. The 
height from under side of sill to line of railis as low as 27}in., 
being 4in. lower than on regular four-wheeled cars. Another 
advantage consists in the facility for repairing a damaged 
motor. One end of the car body can be jacked up and the 
single motor and truck run out for repairs, by merely discon- 
necting the motor leads. If the damage is of a permanent 
nature, the truck and motor can be replaced by another 
in & very short space of time. Engineering News says, “‘ tests 


carried out at New Orleans, La., showed that these double- | 


truck cars required no greater expenditure of electric power 
than the four-wheel cars, while their braking power was con- 
siderably higher.” 








LAUNCH OF A NEW FIRST-CLASS BATTLESHIP. 


In the autumn of 1892 the officials at Pembroke Dock- 
yard received instructions from the Admiralty to make the 
necessary preparations for the construction of a new first- 
class battleship of the Repulse type, but of smaller dimen- 
sions and displacement. This vessel, which was to be named 
the Renown, was on Wednesday week successfully launched 
from the slip on which the Repulse was built, Mrs. 
Balfour, the wife of the new Captain Superintendent of the 
dockyard, performing the naming ceremony. 

The Renown, which is a lighter ship than the Repulse by 
nearly 2000 tons, has been specially designed by Sir W. H. 
White, the Director of Naval Construction, for passing through 
the Suez Canal and keeping the sea for lengthened periods on 
foreign stations, is of the following principal dimensions :— 
Length, 380ft.; breadth, 72ft. 4in.; and displacement (loaded), 
12,350 tons, the mean draught at which is 26ft. 9in. She is 
built entirely of steel, with the exception of her stem, stern- 
post, and propeller shaft brackets, which are of phosphor 

ronze, the stem being so shaped under water as to constitute 
& powerful ram. 

The type of build of the Renown is that known as the 
‘* central citadel,” the sides of the citadel being constructed 
of Harveyised armour-plate in two strakes, the upper one 
being 6in. and the lower Sin. in thickness, and its ends of 
10in. and Gin. respectively. The engine and boiler spaces— 
which are all within the citadel—are safeguarded by a steel 
protective deck, which is level to within a few feet of the 
extreme width of the vessel, the remainder being inclined to 
meet the ship’s side some distance below water. The thick- 
ness of this deck, which is of steel plating, varies from lin. 
on the level to 14in. on the slopes. An under-water steel 
deck of two thicknesses of lin. pes which runs from the 
citadel ends, fore and aft, to the stem and sternpost, gives 
similar protection to the magazine and torpedo-rooms, &c. 


There is a redoubt built at either end of the citadel for the | 
| on account of these guarantees, pending a final settlement. A 


B, T. King took Supplementing the paper a visit will be 
by | made on Saturday,” 18th’ May, to the Imperial Institute, to 


carriage and protection of the 29-ton guns with which they 


are armed, constructed of 10in. steel armour-plate. These | 
guns have an all-round fire;-and are revolved, loaded, and | 


worked by specially-designed machinery, the whole of which 
has been supplied by Sir J. Whitworth and Co. 

In addition to the four 29-ton 10in. breech-loading guns in. 
the redoubts, the Renown is armed with ten 6in. 100-pounder 
quick-firing guns located in the casemates on the main and 
upper decks; and her auxiliary armament is made up of 
eight 12-pounder 12 cwt., two 12-pounder 8 cwt., and twelve 
3-pounder quick-firing guns, and seven ‘45in. Maxim guns, 
which are distributed on the several decks and armoured 
tops. The ship is also fitted with four submerged torpedo 
tubes and one above water, provision being made for carrying 
twenty-two torpedoes. Two conning towers, one forward 
and one aft, from either of which the ship will be fought. are 
provided, the forward one being armoured with 12in. plate, 
and the after one with 3in. plate. 

Messrs. Maudslay, Sons, and Field, of Lambeth, are the 
contractors for the propelling machinery of the Renown, 
which consists of two sets of inverted three-cylinder triple- 
expansion engines supplied with steam by eight cylindrical 
single-ended multitubular boilers worked at a pressure of 
150 1b. per square inch, and capable of generating sufficient 
steam for the engines to develope 10,000 indicated horse- 
power under natural draught, and 12,000 under forced 
draught ; the estimated speed of the vessel with the former 
power being 17, and with the latter 18 knots an hour. 

The Renown is a teak sheathed ship covered with copper, 
will have &® complement of 674 men and officers, and is 
intended to be fitted as a flag ship. Her building has been 
supervised by Mr. J. Owen, the Assistant Constructor of 
Pembroke Dockyard. 








CONDITION AND PROSPECTS OF THE ARGEN.- 
TINE REPUBLIC. 

ACCORDING to @ recent elaborate and exhaustive report by 
the British Vice-Consul at Buenos Ayres on the general and 
financial condition of the Argentine Republic, though there 
are symptoms of improvement in some directions, the year 
1894 showed an unsatisfactory state of affairs, with but little 
prospect of substantial recovery or of national prosperity. 
There appears to be small hope in the near future of much 
improvement in either commerce or finance, and it will 
require many years of financial ability and good administra- 
tion to enable the Republic to completely recover from the 
overwhelming difficulties into which reckless financial mis- 
management and speculation have inevitably plunged a natu- 
rally rich country. 

The present Government exhibits an honest desire to main- 
tain the country’s integrity and restore its credit, but in 
Europe, many persons, in the light of recent events, naturally 
look with distrust at South American, and especially Argen- 
tine, investments. Unless this feeling is removed, it will 
prove a serious and lasting drawback to the prosperity and 
progress of the Republic. The true aim of the Government 
should be to maintain abroad with absolute faith all its 
foreign engagements, and not to sacrifice the national in- 
terests to those of particular classes and private interests, as 
has happened and is still happening in the different forms of 
concessions, decrees, duties, monopolies, taxes, &c., many of 
which are directed to the particular benefit and enrichment 
of particular classes, companies, or persons. 

The administration of justice, especially in commercial 
lawsuits, is unsatisfactory, for, owing to want of sufficient 
judges, the number of cases unsettled is overwhelming. 

There is great difficulty in obtaining information about 
this country, as official statistics are unreliable, but an 
attempt is being made by the Government to improve them. 

A large and increasing transfer of Argentine property to 
foreigners is taking place all over the country. During the 
crisis much passed into the hands of the English, French, 
Germans, Italians, and others under the forms of mortgages, 
sales, securities, &c., and such immense loans were contracted 
that European capitalists, especially English, have far 
greater interests in the Argentine Republic than in many 
European countries. 

A great question now pending with the Government is the 
payment of the guarantees to various railways, the average 
period of which is from twenty to fifty years, and the 
interest from 5 to 7 per cent. The capital is £17,206,216, and 
the gross annual amount due from the Government £960,000 
reduced to £750,000 if the sums returnable under the Law 
of Guarantees are deducted. At the end of 1893 there was 
£1,746,441 due to the companies, against which a sum of 
£1,000,000 is due from them under the terms of the guaran- 
tees. It was contended by the Government that the interest 
on these guarantees should be reduced in the same propor- 
tion as has been done in the case of the foreign loans, but 
the special committee on the question are said not to recog- 
nise the validity of the claim of the shareholders of the 
guaranteed railways to be placed on the same footing as 
foreign bondholders, and contend that while the latter had 
no interference in the disposal of their capital, the railway 
shareholders have controlled their own capital, and the pro- 
perties purchased with it, and that their profits depend 
largely on good or bad management. Meanwhile the Govern- 
ment have arranged to pay £400,000 a year, or 24 per cent., 


proposal by the Finance Minister of settling the guarantees 
& yearly perpetual payment of that sum was withdrawn by 








himafter having been accepted by the railway companies, The 
Government and companies have returned to their former 
antagonistic position, and negotiations that may be entered 
into will have to be begun afresh. 
The material condition of the working classes is not satis. 
factory. The cost of living in towns is very dear as to im. 
orted articles and rents, and cheap as tomeat and necessary 
an in the country living is exceptionally cheap and bad. 
Wages are low, and there is but little demand for labour. 
British immigration has always been small, and amounted 
to only 273 persons in 1893. The decrease is fortunate, as 
English labourhasnot a good name, Italians or other foreigners 
being infinitely preferred. The low rate of wages, ls. 4 
day, except for certain classes of skilled labour, is not what 
the British labourer would call a “ living wage.” 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS, 

THE following is the programme of the eighteenth general meeting, 
to be held in London on May 30th and 3lst and June Ist. The rooms 
of the Society of Arts will be open during the days of the meeting 
from 10 a.m. to 5 p.m. for registration of addresses, issue of pro- 
grammes, tickets, &c. Members’ letters may be addressed care of 
the Society of Arts, 20, John-street, Adelphi, London, W C, 

Thursday, May 30th, 12 noon.—Goneral meeting in the rooms of 
the Society of Arts, 20, John-street, Adelphi, London, W.C. The 
following papers will be read, or taken as read :—‘‘ Presidential 
Address,” by Mr. W. N. Atkinson ; ‘* Notes on Bauxite in County 
Antrim, Xc., and its Uses,” by Mr. George G. Blackwell ; 
“ Sampling,” by Mr. T. Clarkson; ‘‘ Blasting Explosives,” by 
Professor Vivian B. Lewes ; ‘‘ The (iold-milling Process at Pesta- 
rena,” by Mr, A. G. Charleton, The following paper will be open 
for discussion : ‘‘ The Shaw Gas-tester for detecting the Presence 
and Percentages of Fire-damp and Choke-damp in Coal Mines, Xc.,” 
by Mr, Joseph R. Wilson—‘ Transactions,” vol. viii., page 161, 
7.0 p.m. : Dinner in the Duke’s Salon at the Holborn Restaurant, 
tickets 5s, each, exclusive of wine. 

Friday, May 31st, 10 a.m.—General meeting in the rooms of 
the Society of Arts, 20, John-street, Adelphi, London, W.C. The 
following papers will be read, or taken as read :—‘‘ Remarks on 
the Banket Formation of Johannesburg, Transvaal,” by Mr. A. R. 
Sawyer ; ‘‘The Composition of the Extinctive Atmospheres Pro- 
duced by Various Flames and by Respiration,” by Professor Frank 
Clowes ; ‘‘ The Composition of the Limiting Explosive Mixtures of 
Various Gases with Air,” by Professor Frank Clowes; “ The 
Mineral Oils of Lower Elsase,” by Dr. L. van Werveke ; ‘‘ Copper 
Mining in India,” by Mr. Robert Oates ; ‘‘The Recent Magnetic 
Survey of the United Kingdom,” by Professor A. W. Riicker. 
‘‘The MacArthur-Forrest Process,” by Mr. John McConnell, 
The following papers will be open for discussion :—‘‘ Investigations 
of the Composition, Occurrence, and Properties of Black-damp,” 
by Messrs. W. N. Atkinson and J. S. Haldane, ‘‘ Transactions,” 
vol, viii., page 549. ‘‘ Lithographic Stone and its Uses,” by Mr. 
Edmund Spargo. ‘' Transactions,” vol. viii., page 568, 4.30 p.m. 
—General meeting will be closed. 

Saturday, June 1st, 9.20 a.m.—Members leave the South-Eastern 
Railway Company's Station at Charing Cross for Maze Hill station. 
The party will walk—or drive—along the Approach-road to the 
Black wall Tannel Works, where they will be received by Mr. R. 
R, Binnie, Chief Engineer to the London County Council, and 
Messrs. D, Hay and Fitzmaurice, resident engineers. It is desirable 
that stout persons should not enter the air-locks in order to inspect 
the tunnelling shield, 








THE YORKSHIRE COLLEGE TEsTING MACHINE.—At the monthly 
meeting of the Leeds Association of Engineers, held at the York- 
shire College on April 25th—Mr. Sam Thornton presiding—Pro- 
feesor Goodman conducted a series of experiments with the 100- 
ton testing machine, made by Messrs, Joshua Buckton and Co,, of 
Leeds. ‘The machine will take any lergth in tension or compres- 
sion from lin, to 10ft. between the clips. The stresses are mea- 
sured by a eingle lever, with a travelling poise-weight of one ton, 
which measures up to 60 tons, one ton of suspended weights add- 
ing another 50 tons. The roise-weight is run to-and-fro by belt 
power, which would move it at a constant speed, but there is a 
hand-wheel connected with the power-gearing, and the belt is not 
too powerful to prevent the gear being arrested by the friction of 
the hand placed upon a hand-wheel. Its speed can thus be regu- 
lated at pleasure. The stressing of the specimen is done by an 
inverted hydraulic ram, fed by a screw displacer, which would stress 
it at an invariable speed if it were not for a device of Profeesor 
Goodman’s, by which he can allow water to pass a valve in minute 
quantities, and so graduate the speed to his requirements. The 
machine is fitted with a hydraulic pressure-gauge, indicating 
roughly the pressure on the specimen, which assists the experi- 
menter in regulating the travel of the poise-weight to keep 
the lever in equilibrium. A bydraulic lifting-table, on which he 
stands, enables the experimenter to ipulate the longest speci- 
mens, The machine extends through the floor of the laboratory 
into the basement, where its massive stone foundations may be 
seen standing clear above the basement floor. The experiments 
included the testing of a rolled bar of aluminium jin. in diameter, 
a bar of mild steel lin. in diameter, a steel wire rope 2jin. in 
circumference, and an oak rod 2in. in sectional area in tension, and 
a pit prop 6in. in diameter and 5ft. long in compression, While 
testing the wire rope, Professor Goodman incidentally mentioned 
that such ropes were not a modern invention, and that he had just 
recently seen a bronz9 wire rope, found in the ruins of Pompeii, 
20ft. or 30ft. long, and about fin. in diameter. 


THE INSTITUTION OF JUNIOR ENGINEERS.—At a meeting of this 
Institution held at the Westminster Palace Hotel, London, on 
3rd May, the chairman, Mr. H. J. Young presiding, a paper on 
‘“‘The Warming of Buildings by Hot Water” was read by 
Mr. Ernest King, Wh. Ex., and Mr. Kenneth Gray, Members. 
The subject was treated in two divisions, the first dealing with 
the low-pressure system, and the other with that of the highb- 
pressure, The authors having stated the theory of circulation 
and mode of determining the motive force in a hot-water appa- 
ratus, proceeded to deduce therefrom the best arrangement of the 
mains and pipes, The extent and size of piping to maintain 
suitable uniform temperatures in various buildi were then 
considered, and different forms of boilers reviewed, their particular 
advantages being fully discussed. It was shown to be often 4 
matter of economy to employ a boiler somewhat larger than 
actually necessary. The several parts cf the apparatus were 
described in detail, attention being called to the important 
improvement in hot-water engineering by the introduction of the 
ornamental radiator used for ventilating as well as for heating 
purposes, In referring to valves, those with full waterway were 
specially advocated. Passing on to the high-pressure system, its 
leading characteristics were brought forward, special mention 
being made of the pipe joints, boiler, coil and pipes, and the 
various ways of circulation, The relative merits of the low and 
high-pressure systems were investigated, from which it appeared 
that the former was more advantageous, being initially cheaper; 
safer, more economical to work, and capable of readier and more 
effectual control, The paper was illustrated by a very large num- 
ber of diagrams, specimens, &c., and an in resting discussion 
followed, in which Mesers, E. Berry, H. Parsons, Z. King, 
F.R.LB.A., P. Griffiths, Loftus Perkins, W. B. Clarke, 
W. G. Walker, W. Shephard, A. 8, Arundall, H. E, Duncan, and 





inspect its heating system and other engineering features. 
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LETTERS TO THE EDITOR. 


1 ot hold ourselves responsible for the opinions of our 
We do n pats conn 





A SIMPLE PITCHOMETER,. 


S1n,—The following description of a simple pitchometer may 
interest those of your readers who frequently have to measure or 
check the pitch of small propellers, It does not pretend to be 
anything but an improvement of the arrangement described by 
Mr. Barnaby in his book on ‘‘Marine Propellers, but will, I 
think, be found a rcal improvement both as regards ease, accuracy, 

idity. i 
ay Fo to Mr. Barnaby’s description a piece of stiff paper is 
wrapped roand a wooden cyclinder — of about two-thirds the 
diameter of the screw ay eo so that its a? axis 
coincides with the centre line of the propeller shaft. The paper 
is cut away until it fits the pro) ller face, then unfolded and the 
pitch calculated from the developed triangle. : 3 
Instead of this, I divide the surface of the cylinder by equi- 
distant lines parallel with the axis, in, say, eight parts. If the 
propeller is now fixed against the cylinder in any convenient 
manner, axes coinciding as described above, and a piece of stiff 
paper, or @ thin elastic metallic plate with a straight edge, is 
wrapped round the cylinder and pushed forward so as to fit against 
the propeller face, the prolongation of the straight edge in winding 
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round the cylinder traces the helix, and 4, }, 4, or the whole pitch 
can be directly measured by following the helix for 34, }, 4, or a 
whole revolution. 

It naturally pays to fix on the top point of one of the parallel 


conceive one—there is a constant evolution of heat and light ; and 
yet more is given off than is received by each—self-luminous— 
cosmical body, for otherwise night would as light and as warm 
as day. What becomes of the enormous force thus apparently 
non-recurrent in the same form? Does it move or contribute to 
move suns and planets? Can it be conceived as a force similar to 
that which Newton speculated upon as universally repulsive !” 

False generalisation bas again and again proved to be the 
besetting error of philosophy. Our first inductions are always 
imperfect and inconclusive, and the whole history of science 
proves that whenever the educated or scientific men of any age 
have denied the facts of other investigators on @ priori grounds of 
absurdity or impossibility, the philosophy of negation has always 
led the scientific world astray. 

Halifax, May 7th. H. A, Cookson, MRCS, &. 





THE PROMENADE PIER AND HALL, BLANKENBERGHE, 
BELGIUM. 


S1r,—I have just read in your issue of March 15th a very good 
description of my work, the writer of which description has 
obtained from the contractors very good copies of my designs, 
but has forgotten to mention my name. All designs and par- 
ticulars have been made by myself for the engineering part, and 
by Mr, E. Hellemans, architect, as to the outlines and the decora- 
tion of the great pavilion and kiosks, and not, as you say, at the 
engineer’s office of the contractors, who have only made some 
working copies of my designs. The whole work has been carried 
on under my control by the named agent of the contractors, 
I trust that you will publish this rectification in your next 
issue. 

I take this occasion to add that my work has withstood this 
last winter—on the 22nd D. ber, 1894—against the most 
farious storm that ever took place in this century on the coast of 
Belgium. Only some woodwork and flooring of the cellars under 
the great pavilion at head of pier were injured. The damage has 
amounted to less than £60. Many other storms and heavy gales 
have occurred this last winter with no damage to my pier. The 
great platform, with pavilion and general work, have proved to be 
as firm as rock. But a most interesting case took place at the end 
of last winter, towards middle February, 1895. Through hard frost 
of — 20deg. to — 22 deg. C. (—4 deg. to — 7 deg. Fah.) an immense 
quintity of ice was drifted from the mouth of the Scheld on the 
coast of Blankerberghe. No inhabitant remembers such an 
occurrence in the past, the sea was up to a great distance covered 
with ice blocks, some of which were of more than two tons 
approximate weight. Ice blocks carried by high tide into the 
bracings remained there frozen together when the sea retired. 
Every tide carrying more and more ice, the under parts of the 
bracings nearly disappeared in a lump of ice. Through the action 
of the waves on these blocks of ice the under ties were specially 
injured, twisted, bent, and some broken in the welded part of the 
eyes, orat the tension screws, This special and extraordinary 
d ts to approximately £150, and is actually in course 








lines as a datum point, and once for all to trace helices of d 

itches all starting from this datum point and winding a convenient 
eer round the cylinder, with the pitch of each marked along- 
side. If, now, the propeller—or the cylinder—is turned round 
until! the straight edge fits the propeller face and enters the 
cylinder surface through the datam point, tke coincidence of the 
helix formed by the straight edge with one of those already traced 
on the cylinder will then at a glance give the pitch sought for. If 
the piteh is not uniform, but varying, the end of the straight edge 
may be cut out as indicated on the annexed sketch, the points 
brought into contact with the propeller face at consecutive points, 
and the varying pitches read off directly as before, 

The sketches will explain themselves, All required is a 
straight edged sheet as described, one or more wooden cylinders, 
and a suitable arrangement for quickly adjusting the propeller 
under examination. A conical peg fitted into the cylinders, and 
provided with numerous concentric circles, assists materially in 
quick adjustment. JOHN C, BULL, 

London, April 22nd. 





THE THEORY OF CONSERVATION OF ENERGY. 


Sir,—I have for some years held views similar to those expressed 
by yoursslf upon the above theory on the 3rd inst., and have 
frequently asked, but always in vain, for a clear unequivocal 
definition of the term energy and its synonym force, If it is 
detioed as motion, then by the conservation of energy, or force, 
the natural philosopher means the conservation of motion, which 
is the very thing that he is striving to prove to be impossible. 
And if it is defined as a non-material substance, or entity, then 
the old theory of heat is virtually admitted to be correct 
after all, which again is the very opposite of what is now 
taught by the same school of philosophy. The only way to 
escape from the dilemma is to leave the term —e indefinite. 
But this is a loophole for every species of @ priori fallacy. It is 
clear that the heavenly bodies cannot both dissipate and conserve 
a physical entity any more than they can lose and preserve their 
motion at the same time, unless they are physically and mechani- 
cally different from any ordinary mechanism. It is quite con- 
ceivable, and implies no contradiction, to suppose that such a thing 
as a completely reversible machine might be constructed, and that 
the celestial bodies are mechanisms of this character. The only 
way in which to conclusively prove that this is not the case would 
be to prove that the day or the year is gradually becoming shorter. 
This, however, cannot be done, It is of no use begging the 
question and then trying to show that the sun, the earth, and the 
rest of the heavenly bodies must be losing motion, because they 
apparently lose a ae entity, and there is no known means 
whereby it is restored. What we want is an unambiguous defini- 
tion of heat. To call it a mode of motion, and to call it the cause of 
motion also, as the natural philosopher does, is merely verbal 
jugglery whereby cause and effect are confounded, 

It is my opinion that the theory of conservation of energy, or 
the mechanical theory of heat, as it is sometimes styled, may bea 
very useful working hypothesis, but as a dogma it is a bar- to 
further progress, virtually closing the door to any attempt to 
explain many things which are still mysterious to us. Are we one 
whit the wiser for calling heat a mode of motion, or electricity a 
mode of motion? Is it any explanation of the cause of the motions 
of the heavenly bodies to call that cause gravity, and tell us that 
gravity is a mystery? So long as mystery continues to haunt us, 
we have not really entered upon the domain of science, for where 
true science begins there mystery ends, 

In conclusion, I would point out that the greatest geologist of 
modern times—Sir C. Lyell—was a stout opponent of the 
philosophy of Lord Kelvin and his school, for he argues at great 
ength and with rare skill against the dogma of the so-called 
conservation of energy. The following quotation—one amongst 
many similar will be sufficient to prove the correctness 
of my ‘asssertion:—‘' A geologist in search of some renovating 
power, by which the amount of heat may be made to continue 
unimpaired for millions of years, past and future, in the solid 
parts of the earth’s crust, although perpetually shifting its chief 
points of development, has been compared to one who dreams he 
can discover a source of perpetual motion, and invent a clock with 
4 self-winding apparatus. But why should we despair of detecting 
proofs of such a regenerating and self-sustaining power? We are 
not yet so far advanced in our knowledge of the system of the 
= as to be entitled to say that a great dynamical force like 
eat is on the wane.”—“ Principles of Geology,” vol. ii., page 214. 
‘ Mr, Grove, in his British Association address at Nottingham, in 
865, said—what ee to have been quite forgotten by the 
mathematical world since—that ‘‘All reflecting minds are now 
pi gues that force cannot be annihilated. If light is lost as 
ight, what becomes of the: transmitted force! So with heat. 
or sin, the earth, and the. planets are constantly radiating heat. 


of repair. I beg to forward you by book post a photograph of the 
pier at Blankenberghe, with the great pavilion and kiosks packed 
in cords for the winter, and taken during frozen sea. 
E. Wynowsk!, Consulting Engineer. 
Brussels, 46, Rue du Pont-Neuf, 
May Ist, 





BOTTLES FOR COMPRESSED GASES, 


S1r,—With reference to Mr. F. R. M. Bonell’s letter, it seems to 
me obvious that when cylinders or bottles are made of steel with 
large modulus of elasticity, and after careful annealing are sub- 
jected to a test such as he mentions, with an apparatus such as 
described and illustrated by Mr. Brier of the Scotch and Irish 
Oxygen Company, in Lngineeriny of April 26th, there can be little 
fear that a bottle can be passed without proving its brittleness. 
The nature of the above tests is such as to prove whether the steel 
is brittle or not, and if too hard it will not again contract. 

Apart from those points, however, I think Mr. H.J. Phillips has 
also omitted to mention that an up-to-date bottle should certainly 
be manufactured of weldless tubes, as this obviates the necessity of 
any weld whatever throughout the cylinder, the ends of the 
bottles being drawn together to a nozzle at one end and to a pin- 
hole point at the other. All other methods are entirely wrong for 
heavy pressures, and no doubt lead to these dangerous explosions. 

Daring the past year I, as a manufacturer of bottles, have 
experimented with a number of Mannesman steel cylinders of 
various carbons and thicknesses, The safe bottle is undoubtedly a 
soft elastic cylinder drawn down at each end by a suitable system 
of hammering under swages, and after careful annealing tested 
below its elastic limit with a test pressure of about double the 
maximum working pressure. A very large proportion of the bottles 
at present in use are either welded tubes or hard weldless tubes, 
with little elasticity, which are passed off as safe because they will 
stand a higher test pressure without elongation, and can conse- 
quently be made thinner and lighter. CHARLES HERBERT, 
Landore, R.8.0., South Wales, May Ist. 





TRIP GEAR STEAM ENGINES, 


Sir,—During the last few years the old order has changed in 
steam engine design, and whereas I can very easily recall the time 
when trip gear engines were only built in this country by a couple 
of firms, they are now being built by a considerable number 
of engineers. I should very much like to ask the cause of this 
change ; is it merely fashion, or is there something really to bo 
gained by the aid of trip gear instead of the older expansion 
gears, such for example, as that of Messrs. Galloway, of 
Manchester; Messrs. Davey, Paxman and Co., of Colchester ; the 
Reading Ironworks Company ; Ruston and Proctor, of Lincoln, 
and many other firms ? 

Taking, as I do, a real practical interest in such questions, 
I have been at much trouble to arrive at the truth, and I venture 
to ask you for space to give the results of my inquiries to your 
readers. 

In the first place, as regards fashion, the engineers of the 
United States have never taken kindly to the link motion or to 
Mayer's gear. From a very early period they followed Corliss 
and Wheelock, and worked on their lines, while English 
engineers stuck to the slide valve and various modifications of it. 
Trip-gear engines constitute 90 per cent. of all the stationary 
engines built in the United States. Now the Yankee salesman 
knows what he is about, and he has fairly beaten the English 
traveller or agent in the gold fields of Africa for one place ; in 
India for another; in Australia for a third, and the result 
is, that if the, Eoglish makers want to sell an engine it 
must be modelled on American patterns. It must be to all 
intents and purposes an American engine, There are trip 
gear engines of various — The Corliss engine has rota- 
tory cylindrical valves ; but the Salzsr, and many other Continental 

engines, have double-beat drop valves, Engines of this type are, 

in my opinion and that of many others, better than the Corliss 
type ; but they are, I understand, unsaleable in Africa and India, 

Australia, Japan, and South America, simply because the Yankee 

traveller has been too much for the French, Belgian, Swiss, and 

German travellers. So far, then, I think it is clear that the fashion- 

able demand for Corliss engines has nothing to do with the merits 

or demerits of the type. Americans have persuaded our markets 

that the engine with cylindrical distribution valves, semi-rotatory, 

and fitted with trip gear, are the best; Senor Gonzales Pintos 

buys a Corliss engine, and Senor M. de Alvarez must have another 

of the same kind. The United Express Gold Company purchases 

a Corliss engine ; the proprietors of the Wilderness Gaiden Calf 

Mines will not be satisfied with anything else, and so the game 

goes On and the ball rolls, : 





into.space, If the universe. have no limit—and it is difficult to 


Next let us consider what ia gained’ by the use of the trip gear, 


either Corliss, or Wheelock, or Sulzer, or Bollinckx, or Robey, or 
any other. We have, firstly, the claim that such engines are more 
economical than any others; and secendly, that they are more 
easily and comfortably governed. The latter point has recently 
been so fully discussed by the Institution of Mechanicai Engineers, 
that I do not think I need take up space by handling it. The 
first claim, however, demands an amount of consideration and 
attention which it has never yet received at the hands of any 
writer, either of books, or of papers to be read before professional 
bodies, Confining myself, then, to the question of economy, I 
find that it is claimed for the trip gear engine that the clearance 
is the smallest possible. That is one claim. The other is that a 
better diagram is obtained than with any slide valve engine. What 
is really gained may, I think, bo shown by the accompanying 








diagram. All the trip gear can confer is shown by the heavy 
black bit in the diagram. 

To get this, however, about fifteen separate joints and pins and 
two air dashpots are needed. The number of joints and pins and 
separate parts varies, but I cannot call to mind any Corliss gear 
engine with less than fifteen for each cylinder, and there was an en- 
gine in the last Paris Exhibition in which I counted twenty-seven 
joints for one cylinder. Now, I shall be very much obliged to any 
reader who will tell me, a practical man, what is the special virtue 
of the black space in the diagram, and how many pounds of feed- 
water per indicated horse-power per hour it saves, or is reported to 
save. So far as I can see, any engine with the Mayer type of cut-off 
can give a diagram as good in all respects as the Corliss diagram, with 
the exception of the black bit. And if we take such gear as Coll- 
man’s, which is not a trip gear at all, though it has double beat 
valves, we shall find the area of the black bit much reduced. But it 
will be said the economy of the Corliss gear is due to the redac- 
tion of clearance far below what is possible with a slide valve 
engine. This latter statement is not true. More years ago than I 
care to count, Seward patented and made marine engines in which 
the clearance, co far as the valves were concerned, was as small as 
can be got with any Corliss engine. If I am not mistaken, Messrs. 
Galloways had an engine dri an electric light installation in 
South Kensington, at, I think, the Indian and Colonial Exhibition, 
in which the clearance was extremely small, although the engine 
had slide valves, The portable engine with which the ing 
Ironworks Company divided the prizs with Messrs. Clayton and 
Shuttleworth in 1871, had minimum clearance. The clearance in the 
Porter-Allen slide valve engine is about 3 per cent. only. The whole 
secret lies in making the admission ports quite short and straight into 
the cylinder, and dividing the slide valve into two portions, one at 
each end of the cylinder. Of course, the clearance of the piston 
at each end of the cylinder has nothing to do with the action of 
the valves. 

To sum up then, it seems to me that the present demand for 
Corliss engines is principally due to the action of American 
travellers, who are better business men than our travellers, In 
the next place, it is due to the neglect of English engineers to 
make the most of the slide valve type. Lastly, it remains to be 
proved that any trip gear can do more than shape a corner in a 
diagram as I have marked it in black. It may be said that the 
trip gear engine is more economical than any slide valve engine, 
however perfect. One object I have had in writing this letter is 
to ask some one or other of your numerous ers to tell me 
the reason why. I havehunted up all manner of authorities, and 
I cannot find anything bearing on the point which is not mani- 
festly one sided and unscientific. It is too often assumed that a 
foreign engine must be better than the English engine. I want 
to know why ; the questior really wants threshing out. 

If I were to give my real name, I should for very sufficient 
reasons, be deloged with private letters, and probably I should 
have not a few calls from gentlemen representing engine making 
firms all over the world. I must beg, therefore, that you will let 
me sign myself COLONIAL ENGINEER. 

The Langham, May 13th. 


COMPOUND CONCRETE AND STEEL BRIDGES, 


Sir,—In your issue of the 10th inst. there appear excellent 
detailed drawings of an interesting combination bridge of concrete 
and iron now being erected at Maryborough, Queensland, in which 
the concrete is supported by a skeleton framework composed of 
rails of the Vignoles section, weighing 41} 1b. per yard, and formed 
in the manner shown in above sketch, representing one complete 
frame. These frames are spaced at intervals of 2ft. apart, and 
there are two cross ties in each span and one over each pier. In 
the description accompanying the drawings no mention is made as 
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to how the strains due to a passing load are taken up by the steel 
framework and the concrete respectively. I am interesting myself 
in the solution of this question, and as a subscriber of zaany years’ 
standing to your journal, I would esteem it a particular favour if 
you would in your next issue give the calculations of the maximum 
live or moving load that a bridge composed of eleven steel frames 
of the form shown above would carry, assuming that they had to 
carry the entire load independently of the concrete and of the 
continuity of the structure over several spans, 

It is assumed that the members are securely joined together into 
one complete frame, as shown in the details on page 399, 

May 13th. M, W. D. 
(We publish ‘“M. W. D.’s” inquiry, and perhaps some of our 
readers may afford him the information he requires.—Ep. E.] 





WATER-TUBE BOILERS FOR THE COLONIES. 


Sir,—Roferring to your leading article this week, we can point 
to many instances here and in the Colonies where ‘‘ Root’s” 
boilers have worked satisfactorily for the last twenty-five years, 
with very slight repairs—and not always with good water—being 
still fit for many years’ work. The great point is to keep the 
boiler clean, and when due care and attention are bestowed thereon, 
the life of a good water-tube boiler is a long one. 

11, Qaeen Victoria-street, ConraD Knap AND Co, 

London, E.C., May 11th. 





BOILERS IN THE NAVY. 


Sir,—Several gentlemen and firms who have observed our Mr. 
Hill’s letter on the fixing of stay tubes in your issue of 10th inst., 
have written us asa firm, and in many instances to Mr. Hill per- 
sonally—many of them knowing him through the mention of the 
Forth Bridge—asking if these nipples are a patent, and, if so, are 
we in a position to supply them? We have replied to all inquiries 
that it is no patent whatever, as far as we know, and we hope. 
those who may adopt it will find it as serviceable and economical 
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as we have done, and if it is found to be a new idea, its adoption 
by the trade will be reward enough for our Mr. Hill. 
TuHos. HILL AnD Co., 
Consulting yo meee and Mechanical Auctioneers. 
12 to 30, Spontmouth, lowgate, Giasgow, May 13th. 


LOCOMOTIVE CRANES, 


Sir,—I beg leave to state that I am the author of the combined 
crane and locomotive made by Messrs. Hawthorne, Leslie, and Co., 
and published in your paper of the 10th inst. This machine has now 
been on the market since 1879, and although a very useful and 
handy machine, this is the first time, I believe, that it has been 
published, Thinking it might interest your readers to know some- 
thing about the — and lowering mechanism, I enclose you 
drawings of the same should you think fit to make use of them 
for publication. C. Brown, 

Basel, May 14th. 








INTERNATIONAL SANITARY EXHIBITION. 


AN International Sanitary Exhibition will be opened in Paris, 
Champ de Mars—Palais des Arts Litéraux—on June Ist and close 
on September 15th, 1895. This Exhibition is under the high 
patronage of the Ministers of Commerce of the Interieur and of 
the Pablic Works and of various learned societies and industrial 
notabilities, The organisation of the Exhibition will be carried 
out by a superior committee com of representatives of the 
State, the town of Paris, the departments and provincial towns as 
well as various societies and corporations interested in sanitary 
matters; and an executive committee chosen from the superior 
committee. The management of the Exhibition will be carried 
out by M. Maurice Delafon, who will provide the necessary staff. 
The Exhibition will be divided into ten classes, viz.:— 

1: Hygiene of Dwelling-houses.—Construction. Prepara- 
tion of ground. Underground arrangements. Distribution of 
rooms and offices. Lighting. Heating. Ventilation. Water 
supply. Filtration and sterilisation. Uses of water. Baths and 
lavatories, Se treatment. Sinks. Kitchen. Water-closets. 
Miscellaneous sanitary goods for the household. Special sanitary 
arrangements for hospitals, barracks, prisons, theatres, public 
halls, workhouses, night refuges, &c. 

Class 2: Municipal Hygiene.—Water supply. Purification. 
Filtration. Roads. Street cleaning. Sewage andrefuse. Treat- 
ment and use of same. Street lighting. Gas. Electricity. Dis- 
— dead. Cemeteries. Mortuaries, Cremation. Assistance 
in case of accidents, &c. 

Class 3: Prevention of Infections.—Diseases. Isolation and 
means of carriage of the sick. Vaccination. Disinfection. Ambu- 
lances and ial hospitals, Ambulance offices. Administrative 
service for prevention of infections. Sanitary legislation. 

Class 4: Demography and Sanitary Statistics.—Birthe. Daaths. 
Marriages, Causes of death. Epidemics. Comparative demo- 


graphy. 

Class 5: Sanitary Science.—Laboratories for food testing 
Chemical and physiological bacteriology. Teaching of hygiene. 

Class 6: Hygiene applied to Infancy. Nourishment, Clothing 
= ne of infants. Créches, Orphan Asylums. Infant 
schoo 

Class 7: Industrial and Professional Sanitation.—Construction 
and healthy maintenance of workshops, Artisans’ dwellings. 
Professional accidents. Prevention of accidents. Physical and 
moral condition of workmen, Special bygiene for various trades. 
Military and naval hygiene. 

Class 8: Alimentary Hygiene —Solid and liquid foods. Preser- 
vation and preparation of food. Mineral waters, &c. 

Class 9: Hygienic Clothing. — Laundries, 

Class 10: ysical Exercises.—Gymnasium. Fencing—General 
sports, massage, training, &c. &c. 

The applications for admission are to be addressed to M. Maurice 
Pérés, special commissioner of the English section, 103, Boulevard 
Haussmann, Paris. Engineers, architects, manufacturers, &c., 
who are interested in sanitation are specially invited to take part 
in this Exhibition. The management of the Exhibition will sub- 
mit to the admission committee all applications received, and 
reserve the right, on the advice of this committee, to refuse any 
exhibits which appear to be harmful or unsuitable. Applicants must 
specify exactly thenature of thearticles they wish to exhibit, and the 
dimensions of the space they require. In making application for 
admission, everyone engages himeelf to conform to the regulations of 
the Exhibition and to submit to any decision the directors may make. 
The director will inform applicant of his admission by the 
committee, The scale of charges will be as follows:—(1) 4s. per 
square foot in the main gallery. (2) 33. 3d. per square foot on 
first floor. (3) 1s. 2d. per square foot on the walls. (4) Exhibits 
of less than 10 eqnare feet pay as 10 equare feet. (5) For corners 
aod ial places the extra frontage will be charged for. Exhibi- 
tion c’ are payable by cheque half within fifteen days of grant 
and of admission other half on 10th June, 1895. When the total 
ce do not exceed £4 payment is to be made in one amount and 
within fifteen days of receipt of grant. Any exhibitor who 
does not pay the second instalment loses -his right to the 
first deposit, which will be forfeited to the management. The 
fact of non-payment entails the loss of right to exhibit, and the 
management will be free to dis; of the space, Any exhibitor 
who does not occupy his stall before June Ist will also lose his 
right to exhibit, One free ticket of admission will be granted to 
each exhibitor. Exhibitors can leave their goods in the care of 
representatives, who must be approved of by the directors, and to 
whom a free pass will be delivered, but which will not be trans- 
ferable under penalty of forfeiture. Representatives can only have 
one ticket of admission, however many firms they may represent. 
It is prohibited to exhibit any explosive article, or anything which 
may be considered by the directors dangerous or inconvenient 
to the public or other exhibitors, and any person so doing 
will be expelled, and the directors will dispose of the space 
forfeited. Exhibitors must conform to the decisions of the 
managers as to the allotment of space and any other measure 
that may be taken to ensure good order in the Exhibition. 
It is also prohibited to make any experiment which —_ give any 
offence or cause any inconvenience to the public or other exhibi- 
tors. Show cases, stalls, signs, &c,, must be erected by the 
exhibitors at their own cost, and must be in accordance with the 
general decoration and approved by the directors, The height of 
stalls is limited to 10ft., but in special cases a supplementary 
height may be authorised on application to the directors. The name 
and address only of exhibitors are allowed on thesigns. Exhibitors 
who require ial foundations, drai , &e., must notify 
extent and full particulars of same in the application. These 
arrangements must be carried out under the superintendence 
of the managers, who will submit a rough specification, including 
the restoration to the origina! state at the close of the Exhibition. 

Gas and water are supplied to the exhibitors at the ordinary 
rates of the gas and water companies. Exhibitors on arrival and 
de have to carry, unpack, and repack at their own expense. 
In order to facilitate the carriage to the stalls a ial service will 
be provided, which, however, is at the option of exhibitors. Requests 
have been made to the French and English railway companies to 
make reductions in their rates to exhibitors, Also a request has 
been made to poe spree A admit exhibits free of on The 
directors will do their utmost to avoid any damage to exhibits and 
will have them efficiently watched, but they will not be in any way 
responsible for damages, accidents, fire, theft, or whatever may 
happen, or whatever may be the cause or the importance of the 
ey A general catalogue will be drawn up in accordance 
with > pedhainn made in the application, and the names of 
the firm, and a list of exhibits will be published tis. Reproduc- 
tion of the exhibits ie prohibited, except with the consent of the 








exhibitor, and in this case the latter must give notice to the 
directors, who, however, decline all ity in the matter. 
The eee can authorise views to be taken of various parts of 
the Exhibition. The show-cases and stalls must be properly filled, 
and remain on view during the hours of admittance of public under 
a penalty of 10f. for the first offence, and increasing 10f. for each 
repetition. The Exhibition will be closed from the 28th to 3lst 
May inclusive, and from 5th to 8th June inclusive, on account of 
the palace a used for the examinations of the Ecole Polytech- 
ue, which will take place on the first floor of the palace, 
ter the close of the Exhibition, and during the following ten 
days, exhibitors must clear away their stalls. After this delay the 
manager may have the goods warehoused at the cost and risk of 
the exhibitors, One month afterwards goods not claimed will be 
ublicly sold, and the proceeds given tosome charitable institution. 
e prolongation of the exhibition or delay in — not 
ive any right to damages, either on the part of exhibitors or of 

e management. The entrance fees will be as follows:— 
0°50f. on Sundays and holidays, and lf. on other daye. These 
prices can be altered 7 Nery wal season tickets will be iseued at 
prices which will be published later. 

In conformity to the law recently passed, the whole of the house 
drainage of Paris will have to be re-arranged in the course of the 
next three | mg on a plan similar to that song adopted in 
England. this will necessitate a revolution in the sanitary 
arrangements of Paris, there will be a great demand for approved 
forms of sanitary cannes, and in order that these may be 
brought under the notice of the engineers and architects in Paris, 
it has been decided to hold a special sanitary exhibition in that 
city during the present summer. The special circumstances which 
have led to the holding of the Exhibition make it a good oppor- 
tunity for those manufacturers in England who wish to place their 
goods on the French market, 





AUSTRALIAN ENGINEERING NOTES. 


(From our own Correspondent.) 

THE engineering trades in these colonies, particularly in New 
South Weles, are at a very low ebb, trade being more flat than 
has been known for years. To stimulate the iron trade, the 
last Government entered into an agreement with one of the iron- 
founders in Sydney, who contracted to supply all the pipes required 
for the water service throughout the country for a period of 
years, all the pipes to be made inthe Colony. The present 
Government is now considering whether it can consider the 
contract ina ‘‘ free trade” light as being equitable. 

The firm of Messrs. Hudson Brothers, one of the la 
engineering and agricultural works in the Colony, have notified to 
their men their intention of reducing wages by 20 per cent. All 
the men have consequently gone out on strike, and the works are 
at present at a standstill. 

Since the aye discoveries in West Australia, that colony aagenes 
to be the only one that is progressing, and it is doin sap —_ 
and bounds. The immense tract of country that the gold d 
coveries cover has necessitated new railways being built, the 
successful borings for coal also are requiring further extensions of 
railways. The population has increased during the last eighteen 
months by 30 per cent. 

The official reports of West Australia are very late in appear- 
ing, but as this colony is now the centre of attraction for the 
future development of business, the following particulars will 
be of intereet. They have not yet appeared, although 
they relate to the year ending 30th June, 1894. 

Up to December, 1892, the date on which the former report dealt 
with, the length of railways open was 203 miles ; this was increased 
to 255 miles to June, 1893. From that date to June, 1894, the 
remaining section of the South-Western Railway from Pinjarrah 
to Picton Junction, 58 miles, also the Mininup section of the 
Boyanup-Mininup Railway, 11 miles in length, were opened for 
traffic. In addition there were 254 miles of line in course of con- 
struction. 

Northam-Yilgarn ~~ 
Geraldton-Mullewa Railway .. .. .. «2 «2 «2 «+ « 57 
Boyanup-Busselton Railway .. .. «2 es os es ef « 2 


Total 254 
As the cost of transit by the present method of camels, Xc., for 
even the necessaries of life, is so exorbitant, the extension of rail- 
ways in such districts will prove of invaluable benefit, by which 
mines can be developed which would otherwise be too costly to 
work, 
The following are the principal particulars of the West Australia 
Government railways :— 
Year ending 
June, 1894, 
324 


ee $21 
-. £1,107,173* 
. £3417 


Year ending 
Dec., 1892. 

Miles open at close of year, 3ft. 6in. 

MOND 2. ns ce oe ce, a8 

Average miles open for the year .. 

Capital cost on milesopen .. .. 

Cost per mileopen .. .. 

Receipts :— 
Passengers, &. .. 


8, &c, .. 
Other receipts 
Totalreceipts . 
Working expenses 
Netrevemue.. .. «2 2 of of oe 
Percentage of working expenses to 
aera 
Percentage of net revenue to capital 


£52,817 


Passengers carried 
tonnage .. 
Train miles run . 
Earnings :— 
Per train mile 
Permileopen . .. 
Working expenses :— 
Pertrainmile .. .. 
Per mile open .. .. 
motives, number .. 
Coaching stock, number .. se 
Goods stock, number ae ion ares net 
Population (excluding Aborigines) at 
close of year.. .. .. .. «. 58,674 
* Evidently some charges in suspense to come against capital cost. 


The following is a summary of amount spent on works by the 
Public Works Department for the year :— 


Railways .. .. 
Harbour works 
I cc. 0) 0s. Vic, Ue ee oe yee. oe 
Stock routes, wells and water conservation .. 
Surveys of lands } under the control of 
Immigration .. other departments 
Grants in aid to roads anc bridges .. .. 
Public buildings and minor works .. .. 
Miscellaneous, including boring for coal.. 


Total from loan votes .. ve ee 
Consolidated Revenue— 
Works and buildings .. .. 42,24317 1 
Roads and bridges .. .. 25,918 19 7 


£ 8. d. 

- 507,17019 9 
€9,413 J1 2 

2 


«- £683,562 11 9 


68,162 16 8 
£751,725 8 5 








Tue London County Council received a deputation on 
Wednesday on the subject of proceeding with the construction of 
the proposed new street from Holborn to the Strand. The 
mouibets of the deputation included Sir Charles Hall, Q.C., M.P., 
the Hon, W. F. D, Smith, M.P., and Mr. R. W. Dibdin, 





THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRIOTS. 

From owr own Correspondent.) 

THE improvement in iron and steel business referred to last week 

appears to have a genuine toneabout it. The accelerated demand 

for various descriptions cf iron and steel during the past two or 
three weeks has led to a number of favourable negotiations 
lace, with the issue that values have advanced for those 


mostly in request. Large sales of clings, have been 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


mate 
made just prior to and since the quarterly mee but most of 
the buying has now been done, and furnace owners, having secured 
some orders, have closed their books any new business 
except at an advance upon late values, ey this week demand 
1s, 6d. to 2s. ton more, quotations for local crude metal now 
being—Hot-air all-mine, 52s. 6d. to 58s., and on to 57s. 6d; part. 
mines, 38s, to 39s, 6d.; and cinder, 37s. Lilleshall (Shropshire) all. 
mine hot-air is 53s, 6d. to 55s., and cold-air 90s. to 95s. North. 
ampton fo! sce quoted in the Birmingham district 37s, 6d, 
to 38s., Derbyshires 38s. 6d. to 39s., and Lincolns 40s, to 41s, 
With regard to manufactured iron, the most notable advance in 
prices is that of black sheets, which are up 5s. per ton on the week, 
and galvanised sheets 5s. to 6s. 3d. per ton. ese advances are 
gra ying, and the hope is earnestly expressed that they may lead 
further improvemen quantities of steel, in the form of 
blooms, billets, tin bars, slabs, &c., are selling actively, and the 
local mills are very well off for orders. The price of Bessemer 
tin bars, blooms and billets, is this week £4 to £4 2s, 6d. per ton, 
less 24 per cent., and Siemens’ sorts £4 5s, to £4 7s. 6d. These 
Pe we are — ny om have — oad prevailed, 
ough the open mar ices do not show any ve change, 
The fine weather is ontiag outdoor constructional engineerin 
work, Railway rolling stock and =i spring and axle onl 
ironwork manufacturers report an improving demand. There has 
lately been a more pronounced tone about the New South Wales 
trade as the result of the recent tariff revision. The weldless steel 
tube manufacturers are very busy on account both of home and 
foreign requirements. Among the heavy ironfounders a consider. 
able weight of casting is being 
A more hopeful attitude wi ts than 
has been considered warrantable of late was adop' some of 
the business men of the Midlands at Wednesday's poate | meeting 
of the Wolverhampton Chamber of Commerce, The chairman 
—Mr. T. B. Hope—rightly observed that the state of the trade is 
like the state of the weather, inasmuch as everybody is affected by 
it, and as the weather prophets, with the information they have at 
command, are able to give better forecasts than the public 
are able to obtain for themselves, so itis very reasonable to believe 
that the President of the Board of Trade, and other authorities 
who have statistics and a large amount of information, are better 
able to discern the signs of the commercial horizon than other 
ple, and he feels that business men are entitled to derive all 
he comfort and hope which the recent more cheerful utterances 
of these authorities is calculated to inspi Commenting on the 
Eastern outlook, he observed that if it were true that Oriental 
labour for ordinary manufacturing i was as good as British 
a, os oh any amount of Oriental bee = be got at 
. per day of ten hours, it appeared a formidable prospect if 
this terrible competition of the Asiatics, already in force in 
textiles, were to be applied to metals and metalliferous 
industries. Still, England’s share in —- trade ought to 
be stimulated if ina laid to heart the lesson she had 
received, and re-organised her administration and opened up her 
py | by railway communication, Mr. W. Hall Jones thought 
we got to the bottom of prices, and he might fairly hope 
that we were the corner, and that good times were return- 
ing. Mr. J. L. Tildesley pointed out that though the iron trade 
was quiet, yet Wolverham was asserting itself in other direc- 
tions. He looked upon the cycle industry as a most lucrative 
and profitable tradein the future, Then there was electrical engi- 
moon, in which respect the town was settling down as one of 
the most a eer centres of manufacture. annual report, 
which said that in some departments of the finished iron trade 
there were encouraging signs of improvement, and that steel for 
constructional purposes had been in fair demand all through last 
year, was mooel 2 


regard to trade ry 








NOTES FROM LANCASHIRE. 
{From our own Co ) 

Manchester.—The position throughout the engineering and iron 
trades of this Fr 8 ape te generally satisfactory. Although 
reviving activity amongst engineers is only slow in developing, 
there a steadily progressive improvement in most depart- 
ments, which is evidenced, both in the reports I receive from 
employers, and in returns of the trades union organisa- 
tions. In the iron trade, so far as raw material is concerned, 
a substantial improvement seems to be established, and 
makers are in a much stronger tion than for a considerable 
time Finished iron, it is true, still lags behind, but more 
confidence as to the fature prevails in most quarters, with the ex- 
—- that — long some material upward move in prices 


become possible, 

A very fair weight of business continues to be reported on the 
Manchester Iron Exchange, and although there is necessarily 
some slackening off as compared with the heavy bu of the last 
week or two, a strong tone is maintained as regards all descriptions 
of pig iron, Here and there merchants who were able to get in 
before the recent full advance are offering in the market at a 
little under present maximum rates, but this in no oe the 
position of makers, who are generally so fully sold that they are 
quite indifferent about booking any additional orders at present, 
and in some instances have further advanced their quotations. 
For Lancashire pig iron makers are now asking 41s, 6d, for forge 
to 42s, 6d. and 43s, for foundry, leas 24, delivered Manchester, and 
business has been done at something like these figures. Only one 
or two of the district makers are just now really offering in the 
market, and their minimum quotations are about 37s. 6d. for 
forge to 39s, 6d. for found Lineclentive, with foundry Derby- 
shire about 43s, 6d. to . net casb, delivered Manchester. 
Ontside brands offering in this market, which showed a consider- 
able advance at the close of last week, have scarcely maintained 
the top prices which were then being asked, and which were 
generally attributed to tive operations in warrants. 
foundry brands of Middlesbrough could, however, scarcely be 
bought under 44s, 4d. to 44s, 10d. net cash delivered Manchester, 
whilst in Scotch iron sellers are asking fully 47s, to 47s, 6d. for 
Eglinton, up to 49s. 6d. for Gartsherrie, net prompt cash, delivered 
at the Lancashire ports, : 

There is still no material improvement to report in the finished 
iron trade, beyond the fact that makers who, in some cases, have 
been securing a fair weight of home orders for bars are decidedly 
firmer as regards this of material, and, although they are 
not yet actually quoting more than £5 to £5 2s, 6d., delivered 
Manchester district, they do not care about selling at these figures 
ex in small quantities for immediate specification, and buyers 
to orders over the next two or three months have had to pay 
a t sipance upon present rates. Both sheets and hoops con- 
tinue re! quiet, the hoop mills being scarcely kept going 
more than f-time, and for these prices remain at about 
£6 12s. 6d. £6 lbs, to £6 17s, 6d. for sheets; £5 15s. for 
random, to £6 for special cut lengths of hoops, delivered in the 
Manchester megpees Panay shipping orders 2s, 6d. less, 

Rather more is reported in the steel trade, and in con- 
structive material a amount of business is being done at prices 
averaging about Is. to 1s, 6d. per ton above the very low quo 
tions recently current, but for the higher class material makers 
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et any advance whatever. For good foundry 
ate not a Gato 53a. 6d., less 24, delivered Manchester, are 
now the average quoted prices ; ordinary steel billets, £4 53., net 
cash, and steel boiler plates, about £6 2s, 6d. per ton, 

In the metal market there has been an increased weight of busi- 
ness coming forward in anticipation of some farther advance upon 
list rates for manufactured goods, but so far these remain without 
. from last week’s quotations, 
change fro! 7 . 

The reports I receive from representatives of most branches of 
the engineering industries continue much the same as I have given 
recently, the tendency generally being towards gradually increased 
activity, with a more confident feeling all through as regards the 
forthe returns as to employment issued this month by the principal 
engineering trades unions are again of a satisfactory character, in 
that they show a continuation of the steady decrease in the 
number of out-of-work members on the books, which has been 
going on since December last. Although this scarcely represents 
any marked revival of activity generally, it is an indication of 
steady gradual improvement, which is encouraging as to the pros- 
pects for the immediate future. The Amalgamated Society of 
Engineers show a further slight reduction in the unemployed list 
during the past month and there are now only about 6} per 
cent. uf the total membership in receipt of donation benefit. 
In the immediate district of Manchester, the condition of 
employment still improves only slowly, but there are de- 
cidedly more inquiries for workmen, and there is a sub- 
stantial reduction in the number of unemployed members, as 
compared with a few months back, when there were fully 10 per 
cent. of the membership out of employment, whereas now the 
number of members on donation benefit is under 8 per cent, of 
the local membership. With regard to the Steam Eogine Makers’ 
Society, the returns also show a farther decrease in tne number of 
out-ot-work members, only about 34 percent. of the total membership 
being now on donation benefit, which represents a reduction equal 
to that reported by the Amalgamated Eagineers. As to the con- 
dition of trade, the reports received from the various districts con- 
nected with the societies indicate a steady improvement. Marine 
centres are ina more favourable position than they were, whilst 
heavy engineering concerns also report an improvement, and loco- 
motive works are securing more work than they have done for 
some time past. 

One very satisfactory feature in the returns issued by the 
societies for the past month, is the large decrease in the sick list, 
which last month represented about twice the normal average of 
members on sick benefit, owing to the prevalent epidemic of 
influenza. The reports of the Amalgamated Society of Engineers 
now show a decrease equal to over 1 r cent, on last month’s 
total, which brings the number on this benefit to not much more 
than the average, whilst the Steam Engine Makers’ Society also 
has a iderably | - number on sick —_ 

As a speciality in small power gas engines, I may mention that 
Messrs. L, Galilean and Sons, Cornbrook, Manchester, have 
designed a series of this class of motor, ranging from engines 
with 2sin. cylinders upwards, Although small, these engines 
are made practically as complete as ges engines of the larger 
siz3s, and have all the valves, air, gas, and exhaust properly 
geared, and timed with the crank shaft. One feature of the 
engines is that the motion of the valves is taken from excentrics 
and rods, much the same as in a steam engine, this being io 
lien of the usual lay-shaft and cams. Each engine has a very 
sensitive cut-out governor, and precisely the same design 1s 
carried out in all the sizes down to the smallest detail. An excep- 
tionally large brake power is obtained for the siz3 of the engines, 
that of the 3hin. cylinder engines being 1-horse power, but I 
may add, that every engine of this size is tested up to 14-horse 
power brake, and the engines are tested by indicator, brake, and 
also by electrical load, a complete record of the results of these 
tests being kept. These engines are very handy in combination 
with the Gardiner dynamcs mounted on one bed plate, and 
although it is only within a comparatively recent period that 
Messrs, Gardiner have put these small engines on the market, I 
understand they are already meeting with an exceptionally good 
demand, as they are specially suited for a variety of purposes 
where only light driving is required. 

At a meeting of the Manchester Geological Society held in 
Wigan last Friday, the important question of damping dust in coal 
mines was again brought forward, and a series of experiments 
made by Mr, William Saint, her Majesty’s Inspector of Mines, 
with an apparatus specially designed for a South Wales colliery. 
This consisted of a movable nipple perforated with five holes, and 
supplied with a regulator and plug tap. In the hub of the fitting 
a cup is provided which is causea to revolve by the water passing 
through it, thus breaking up the water and delivering it in the 
form of a very fine spray. ‘To prevent choking up by particles of 
dirt, a filter is supplied to the apparatus, formed simply by a sponge 
which effectually separates any mechanical impurities. Mr. Saint 
recommended that spraying of mines with an apparatus such as 
this should be intermittent, and the operation automatically per- 
formed. Mr, Hall, Inspector of Mines, expressed the opinion that 
such a method as had been shown by Mr. Saint wouid be very 
usefal in mines, but recommended that it should be operated by 
manual labour, as when sprayers were running in different parts 
of the pit continually the men became drenched in passing through 
the mist, and got into the habit of turning off the taps to avoid 1t, 

The position throughout the coal trade—judging from the reports 
I receive from nearly all quarters—becomes gradually more and 
more unsatisfactory. The better qualities of round coal are, of 
course, only in the most limited request for domestic aig and 
very few of the house-coal pits are working more than three to 
three and a-half days per week, with list rates nominally un- 
changed, 103, to 10s, 6d. for best Wigan Arley, 8s. 6d. to 9s. for 
Pemberton four-feet and seconds Arley, and 7s. 6d. to 83. for 
common house coal, but prices in the open market are very 
irregular where orders of any weight are to be got. The lower quali- 
ties of round coal still meet with only an indifferent demand 
for ironmaking, steam, and general manufacturing purposes, with 
supplies excessive and prices extremely low, ranging from 63. up 
to 7s, per ton at the pit mouth. The gas coal contracts are being 
competed for at excessively low-cut prices, one or two recently 
placed being quite 1s, 6d. under last season’s rates, not leaving 7s. 
per ton for eortery screened Arley at the pit mouth. Locomotive 
fuel contracts, as I reported last week, are being secured at 6d. 
under last season’s prices, averaging 63. 3d, at the pit. Engine 
fuel, owing to the restricted production of slack, moves off fairly 
well, but many of the collieries still hold large stocks, and prices 
are not more than maintained at from 33, to 4s, for common to 
4s, 6d, and 5s, for better qualities of engine fuel at the pit mouth. 

The shipping trade continues very depressed, with ordinary 
descriptions of steam coal delivered at the Garston Docks or the 
— Level, Liverpool, not averaging more than 7s, 6d. to 83. 

on, 

Barrow.—There is still a very brisk tone in the hematite pigiron 
trade ; but the business doing—which is large--is more of a specu- 
ie than a consumptive character, Makers of pig iron have 
nar d been selling liberally, and have cleared away some stocks, 

rices have been up to 443, 7d., net cash buyers ; but are now at 
44s, 5d, sellers and 443, 4d. buyers, net cash. Makers quote 45:., 
het f.0.b., for mixed Bessemer numbers. 

PP ae pry nd 5000 tons 5 tte week, being an inorease 
: eginning of the year of 32,272 tons, and leaving stocks 
in hand at 202, 750 tons, i 3 
Ton ore is in quiet request, but raisers are quoting fuller prices 
. 4 12s, 3d. for ordinary and best sorts. loony ore is at 18s, 
‘os Steel makers are short of orders—especially for rails, and there 
: not much business doing in plates, men employed in the 
nyo ey 3 department—or most of them—refused to return to work 
i e Barrow works on Monday on the reduced terms fixed in Mr, 
eremiah Head’s award, but better counsels prevailed on the follow- 











ing day, and work was resumed. The shearmen and bogie men 
employed at the plate mills, however, refused to return to work, 
and the mills and Siemens furnaces have accordingly stopped. 
This is the only ae of the local steel trade which is to any 
extent sold forward. It is feared the action of the men will lead 
the company to closing the works altogether. 

Shipbuilders and engineers are busy, but have no new work in 
ae and very few inquiries are to hand for new tonnage. 

he coal and coke trades are short of orders, and deliveries are 
small, while prices are steady. 

There is some talk in Furness about the early development of the 
salt industry on Walney Island. 

Shipping is very quiet. The exports of pig iron during the 
week have been 7415 tons, and of steel 7288 tons, compared witb 
7490 tons and 12,329 tons tively in the corresponding week 
of last year, a decrease of 75 tons of pig iron and 5041 tons of 
steel. The shipments this year up to date amount to 96,417 tons 
of pig iron and 120,167 tons cf steel, compared with 147,008 tons 
and 138,292 tons ry ctively in the corresponding period of last 
year, a decrease of 50,591 tons of pig iron and 18,128 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade has not improved during the 
week, except that the re-opening of the Northern Baltic ports is 
having the usual stimulating effect on steam coal. Freights rule 
very low, coal being chartered from the Tyne to Cronstadt at from 
4s, to 4s, 2d. per ton. It is reported that in some cases prices of 
steam coal, in the best qualities, have become a little firmer, and 
several coalowners are holding out for an advance in the hope that 
the full pressure of the Baltic business will operate to increase the 
demand, There seems to be not much prospect of such an 
improvement just yet, as Barnsley hards are quoted at 6s. 6d, to 7s, 
per ton, while the latest contracts have been placed as low, in 
some instances, as 63, per ton at the pits. The house coal trade 
continues dull, the brilliant weather being entirely against con- 
sumption. Best Silkstones are from 9a. to 10s, per ton at the pits ; 
ordinary grades from 8s, per ton; second qualities and thin seam 
coal from 7s. per ton, Although competition with seaborne coal 
continues very keen, and low figures have to be quoted to obtain a 
share of the business, a fair quantity is still being sent to London. 
Gas coal is very quiet at 63. to 7s, per ton ; the principal London 
gas coal contracts have been taken at from 6s. 2d. to 6s. 6d. per 
ton free on board in the Tyne. 

Railway companies who have placed orders at district collieries 
are having an average weight delivered under contract. Coal 
bought in the open market is somewhat weaker than at contract 
prices. Manufacturing fuel is in much larger supply than the 
demand can overtake ; prices, therefore, remain low. Riddled slack 
from 4s. to 5s, per ton, pit slack from 23. per ton, smudge from ls. 
per ton; where large quantities are taken, even lower prices 
than these have been accepted. The coke trade is exceedingly 
depressed, a iderable ber of ovens having been damped 
down. South Yorkshire coke is quoted at from 8s. 6d. to 103. 
North of England coke is placed free on board at 12s. 6d. to 13s. 6d. 
per ton, the quality for smelting purpoees being represented as very 





The slight advance noted in hematites last week has been main- 
tained, the figures being still 503. to 52s., according to brand, 
with Bessemer billets at £5 7s. 6d., and manufacturing irons 
£5 10s. per ton. It does not appear, however, that this advance 
in iron represents any particular upward movement in business, 
it being attributed more to decreased production than to increased 
demand, many furnaces in different parts of the country having 
ceased to add to the output. Much disappointment is ex- 
pressed at the falling off in the demand for railway material, 
which was expected would have kept up well last month. On the 
contrary, there is a striking absence of anything like orders 
adequate to keep the plant employed. Comment continues to 
be made upon the placing of the tires in Germany for the 
seventy-six new locomotives given out by the Manchester, 
Sheffield, and Lincolnshire Railway Company. Quaotations from 
Sheffield makers are understood to have beeu exceptionally 
moderate, and under these circumstances the success of Messrs. 
Krupp in taking the tire work from the very heart of the Sheffield 
district is far from being —— It is a mistake, however, 
to blame the Manchester, Sheffield, and Lincolnshire Company, 
as has been done, for this work going abroad, as the 
order for the seventy-six locomotives was given to Messrs. 
Beyer, Peacock, and Company, of Gorton, who were not 
restricted to English manufacturers, and no doubt placed the work 
according to their own discretion. Although the tires have gone 
to Germany, otber material remains in England. In Sheffield will 
be made the wheel castings or ‘‘centres,” by* Messrs, Samuel 
Osborn and Co., Clyde Steel Works ; the steel bars and piston- 
rods, by Messrs. Thomas Firth and Sons, Norfolk Works; the 
bearing springs, by Mesers. Thos. Turton and Sons, Sheaf Works ; 
the horn blocks, by Messrs. Edgar Allen and Co., Imperial Steel 
Works ; while the boiler-plates have gone to the Stockton Malle- 
able Iron Company ; and the crank axles straight axles have 
been placed with the Bolton Steel and Iron Company. 

Inquiries at the East End Works on Monday give some hope of 
the beginning of more business from foreign parts. A consider- 
able order for steel rails has been received from Buenos Ayres. 
It is understood that a large Egyptian order for steel rails, the 
weight of which is 25,000 tons, has been taken by Messrs. Krupp 
in competition with English houses. There is a story here that 
this work was undertaken by the German firm at the request of 
the German Emperor, with what reason it is not very easy to 
understand. Fall work is still being done on armour-plates for her 
Majesty's Goveroment, and there is some expectation of orders 
following from abroad. The Norwegians have decided to build a 
ship something between our first-class cruisers and second-class 
battleships for the protection of their great mercantile marine. 
This work, it is said, has gone to France. The Swedish Govern- 
ment are making additions to their fleet, which, it is anticipated, 
may find work in Sheffield. 

No improvement is reported at the heavy steel works ; in fact, 
trade is stated to be steadily going back in most of the important 
steel departments. A similar condition pervades the lighter 
industries, there being very little work in hand at the rolling 
mills, the surest of all means of determining the state of trade. 
The orders for rolling cutlery and tool steel are stated to be 
lighter than at any period during the last twelve months. Although 
fie makers are fairly busy, generally the condition is one of almost 
unbroken depression. The vest business at present being done is 
with Ireland and S:otland, travellers finding both orders and money 
more plentifal than has been the case for a considerable time. 

Tae visit of the Duke and Dachess of York to Sheffield to open 
a new wing to the public hospital, which lasted from the 10th to 
the 14th inst., has caused a good deal of stir locally, Their Royal 
Highneases visited the works of Messrs. Walker and Hall, where 
they witnessed the various proces:es associated with the beautiful 
silver craft and electro-plating ; Messrs. Joseph Rodgers and Sons, 
the well-known cutlery manufacturers, and Messrs, Charles 
Cammell and Co., Cyclops Works, were also inspected. At the 
latter establishment they were received by Sir Henry Watson, 
the Chairman, Mr, Alexander Wilson, Daputy - chairman and 
managing director, and Mrs, Alexander Wilson. After luncheon 
the royal party made a round of the works and witnessed the 
process of crucible steel making, casting ingots, the rolling of 
telegraph wire, pen steel, and spring steel, file cutting, tilting, and 
forging steel bars, &c, At the Ordnance Steel Works, Grimes- 
thorpe, whither the visitors proceeded by saloon carriages, the royal 
party witnessed the process of casting a 70-ton steel ingot, to be 
made into two plates for H.M.S. Victorious, now building at 
Chatham, the rolling of railway tires, and the working of the 6000- 
ton hydraulic press for forging armour-plates, guns, &c, The 














party afterwards returned to the Cyclops Works, where a heavy 
armour-plate was rolled for the Victorious. Mr. Alexander 
Wilson and Mrs. Wilson accompanied the Duke and Duchess 
round the various departments. In the evening the royal visitors 
were the guests of the Master Catler and the Cutlers’ Company at 
a brilliant ball given in the Catlers’ Hall, and returned to on 
by the 1.40 p.m. train on the 14th inst. Beautiful weather pre- 
vailed throughout, and the immense crowds were most orderly, the 
whole visit having been as satisfactory as could be wished. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

As the warrant market has this week been irregular, the rush to 
buy has not been so great as it has hitherto been this month ; and 
the excitement has subsided, neither consumers nor speculators 
having been so anxious to do business ; and the latter, indeed; have 
been rather more inclined to sell, and realise the protits that have 
been obtainable. The condition of trade is not in any sense worse 
than it was last week, and the belief that a revival has set in is as 
strong asever. It must be expected, however, that in an upward 
movement the warrant prices will be subject to rapid fluctuations, 
especially when so — people outside the trade are s ing ; 
they buy freely, and this sets the prices up—and then they 
sell out to secure profits, and the market becomes easier 
because of the increased number of sellers. One effect of the up- 
ward movement is, that in spite of the heavy shipments, the stock 
in the public warrant stores is rapidly increasing, this Leing due 
to people buying iron for prompt delivery, as this is cheaper than 
if bought for forward delivery, and putting it into the stores until 
such times as they deem the advance in price substantial enough. 
Besides this, warrants have been so much dearer than makers’ iron, 
and there was so much demand for warrants that it has paid some 
people to put makers’ iron into the stores, and sell it as warrants, 
fhe stock of Cleveland pig iron in Connal’s stores has thus been 
raised to 112,080 tons, this being an increase of 4977 tons dari 
the month, whereas the total increase last month was only 1 
tons, Not for several years have the makers of pig iron 1n this 
district booked orders so freely and for such good quantities as 
they have since the opening of May, because the decided 
change for the better has brought in so many who have thought 
the time has come when they must cover their requirements, as 
the improvement is not confined to iron and steel only, but is even 
more pronounced in some of the markets for other metals. It is 
seen iu the share markets as well for railway as for iron and coal 
companies’ shares. It is the more remarkab‘e in respect to railway 
shares because most of the companies report large Gecreases in 
traffic receipts as compared with the corresponding half of last year, 
It is evident that people who have money are beginning to find a 
better use for it than putting it into Consols, for we see that while 
railway and other shares are increasing in value, the quotations for 
Consols are becoming easier, The continued large shipments have 
a good influence on our market, and there can be no doubt that 
the consumption of pig iron exceeds the production, The shipment 
of pig iron from the ‘lees this month to Wednesday night reachid 
50,476 tons, as compared with 53,130 tons,in April, foo 40,044 tons 
in May, 1894, to 15th. 

Some of the makers of Cleveland pig iron have this week been 
quoting, and have even realised, 36s. per ton for early f.o.b, deh- 
veries of No, 3 Cleveland G.M.B. pig iron ; but other producers 
asked 353. 9d., and from second hands smal! lots conld be got at 
35s. 6d. At present there is not much desire to sell for forward 
delivery, and generally a premium of 3d. per ton is asked over the 
o- rate. Cleveland warrants were sold at as high a figure as 
36s. 24d. cash on Monday, but on Tuesday buyers were not. pre- 
pared to give more than 353, 8d. ; at the close on Wednesday, 
however, the price was 35s, 64d. cash. No, 1 Cleveland pig iron, 
which is in good request on export account, has been advanced to 
37s. 6d., while No, 4 foundry is at 34s. 6d., and grey forge at 34s., 
though some brands are at least 3d. dearer than this. For white 
iron the demand is smal], and makers have sold at as low as 33s, 

East Coast hematite pig iron is only in moderate request, but 
the recent advances in prices have been maintained, as the cost 
of production is increasing, owing to the rising rates of freight, 
the Bilbao-Tees rate havirg gone up to 53., or 14d. advance this 
week, Such increases in freight rates are usual at this period of 
the year, when the Baltic trade is fully open, and steamers meet 
with more profitable employment than the conveyance of ore, 
There are fewer boats offering in consequence, and a still farther 
rise may be looked for, Mixed numbers of East Coast hematite 
pig can seldom be got at 42s. 6d. per ton now, the general quota- 
tion being 423, 9d., and some of the leading firms ask 43s, 

There are signs of improvement in the finished iron and steel 
industries, and prices are firmer, especially for steel plates, but for 
iron plates there has not been the same increase in demand, 
because when they can get steel plates for the same price as iron 
plates, consumers naturally prefer to take the former; and 
previous to a week or two ago, they could buy steel plates at 
2s. 6d. per ton lees than was being quoted for iron plates. Orders 
for steamers have been received more fully by North of England 
shipbuilders this month, and on this account a greater desire is 
shown to purchase steel plates, which may be had at £4 l5a,, 
while steel ship angles are at £4 12s, 6d., and iron ship angles 
£4 10s., all less 24 per cent. and f.o.t. The improvement is very 
slight in the bar trade, and competition is reported to be uncom- 
monly keen, so that prices cannot well be increased, and common 
bars can be readily bought at £4 15s., less 24 per cent., f.0.t. 

Ironfounders are generally finding business more satisfactory. 
They have had to put up their prices, because of the advance 
which has been made in pig iron, and this seems to have brought 
into the market many of those who have been holding back. Some 
very fair orders have recently been given out, one for between 7000 
and 8000 tons of pipes for the Newcastle and Gateshead Water Co. 
Messrs, John Abbot and Ce., Park Works, Gateshead, will supply 
two-thirds, and Messrs, Cochrane, Grove, and Co., Ormesby 
Foundry, Middlesbrough, the remainder of the pipes, 

Engineers are in some cases doing a better trade than for a long 
time past, and generally they regard the prospects with more hopeful- 
ness, since there is more doing in the shipbuilding industry. Sir 
W. G. Armstrong, Mitchell, and Co. have just launched from 
Elswick, the cruiser Buenos Aires for the Argentine Government. 
The vessel is 396ft. long between perpendiculars, 47ft. 2in. broad, 
17ft. 7in. deep, and has a displacement of 4500 tons. She is con- 
structed of steel, the under-water portions being sheathed with 
wood and coppered. Throughout her whole length she is protected 
by a curved steel armour deck, varying in thickness from l}in. in 
the horizontal parts to 3in. on the sloping sides, and 5in. in the 
way of the engines. The vessel is fitted with twin-screw machi- 
nery of 17,000-horse power, and it is expected that her speed will 
be 24 knots; she will thus be the fastest cruiser in existence, 
This is the third vessel that Sir W. G. Armstrong, Mitchell, and 
Co, have built for the Argentine Government, all of the same 
type, the other two vessels being the 25th of May and the 9th July. 

ne Buenos Aires belongs to a class of protected cruisers which 
has been originated and perfected by the firm. 

The Corporation of Canterbury have presented an illuminated 
address to Mr, Frank Baker, C.E, F.G.S., in recognition of the 
services he rendered to that city as surveyor and engineer for 
the past eight years, during which time he carried out very im- 
portant works, notably the new storm sewers for the prevention 
of floods and a new sewage outfall works. Mr. Baker is the 
newly-appointed surveyor of Middlesbrough, and it is probable 
that he will have to do for the west side of Middlesbrough what 
he has so satisfactorily done for Canterbury, as that part suffers 
at times from floods. 

Messrs. Brunner, Mond, and Co. are contemplating the establish- 
ment on Tees-side of large chemical works, to enable them to 
transform brine into chemicals direct. Two sites—one on each side 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
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ouths M. 284°87, against M. 252°63; and for women labo 
26461, against M, 265°27 in 1893, _— 
In Austria-Hup iron business is improving much more 
slowly than was at first expected, and in some parts rather a despon- 
dent feeling ;revails, For most articles of manafactured iron the 
demand experienced is really insufficient, and it is not considered 
very likely that business in the different sorts of structural iron 
will improve acer J the summer time to such an extent as to 
make up for what has been lest during the first months of the 
year. With regard to pig iron only a partially good employment 
is reported to be going on at the works, and better prices have 
not been obtainable as yet. Considerable depression exists in the 
hardware trade, and regular ‘famine prices” are frequently 
offered and accepted. 

Belgian iron business, though still retaining much of its former 
quietness, still begins to show symptoms of a revival, and more 
firmness has been noticed in some branches. For the present, 
small orders only are given out, and prices remain upremunerative 
on the whole. Plates, No. 2, for export only realiss 125f. pt , and 
for houre demand makers find it extremely difficult to get 120f, 
p.t. Thin sheets are fetchirg 150f. p.t, at the best. 

The keen competition of both English and German bouees cor- 
tiaues to be felt in almcst all branches. Export trade continues 
very limited, buat, after the peace between China and Japan, a 
batter demand is expected to te coming forward, especially from 
the first-named conntry. In 1894, Balgian export to Chiua was, 
in malleable iron, 22,731 t. against 18,209 t. in 1893 ; “_— 2615. 
— 1585 t.; nails, 578 t. against 441 t.; wire, 405 +t. against 
50 t.; girders, 63 t. against 836t.; bardware, 347 t. against 34 t.; 
pig iron, 944 t. against 306 t.; scrap iron, 566 t. against 80 t.; no 
raw steel was exported in 1894, but in 1893 910 t, were sent to 
‘hina ; 421 t. machines were exported in 1894 against 149 t. in 
the previous year; 111 t. rolling material against 91 t. in 1893 ; 
besides, arms were exported to the value cf 384,140. against 
191,696 t. in the year before. Balgian exports to Japan were, in 
1891: malleable iron, 5558 t, agairst 1999 t. in 1&93; castings, 
918 t. against 13 t.; machines, 249 t. against 3 t, in 1893, Quite a 
firm tone still characterises the Belgian coal trade ; in spite of the 
warm weather and of the consequently decreasing inquiry, quota- 
tions for all sorts of coal have continued the same as before. 
Rather an uneasy feeling prevails enn. 9 the producers of ccke, 
on account of the Bill that is to be brought in concerning import 
tariffs, Present quotatiors for commen sorts of coke is 13°25f. p.t., 
best sorts fetching 14°50f. to 14°75f. p.t. 

The appearance of the French iron market appears to be just 
a little more bright than it was during former weeks, the rolling 
mille—but more especially tbe plate mille—having received a fair 
number of orders recently, which, though but small, will secure 
regular employment for a time. The French coal trade is quiet, 
the d d for house coal being very poor indeed ; prices, how- 
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WALES AND ADJOINING COUNTIES. 
(From our own Corr 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 
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ever, are firm, output having been considerably reduced of late. 
Production of on in France was for 1894, 27,459,137 t ; 1893, 
25,650,981 t.; 1892, 21,178,701 t.; 1891, 21,024,893 t.; and for 
1890, 26,083,118 t. 

The accounts that come in from the Rhenish-Westphalian iron- 
producing districts are not so good as might be expected, an 
irregular employment going on 1n most departments of the iron 
industry. In spring there is always a better demand experienced 
for some articles of manufactured iron, ard so there is no saying 
whether the slight improvement row noticeable in some branches 
is but a passing one, or whether it will lead to a more healtby and 
active employ ment by-and-bye. 

The business in iron ore is dull, and the fact that in June output 
of iron ore is to be reduced 20 per cent. sufficiently illustrates the 
present condition of the ore trade. Quotations are :—M. 7 to7": 
p.t. for spathose iron ore; M. 10 to 10°20 p.t. for roasted do.; 
Naseau red iron ore fetches M. 9 p.t., while for Luxemburg 
Lorraine minette, 40 p.c. contents, M. 2°70 to 3°20 p.t. is quoted. 
In pig iron only very little is doing, and prices chow not much 
firmness on the whole, Spiegeleisen, 10 to 12 p.c. grade, still 
stands on M. 51 p.t.; Rhenish-Westpbalian forge pig, No. 1, 
M. 45; No.3, M. 42; hematite, M. 63; foundry pig, No. 1, 
M. 63; No. 3, M. 54; basic, M. 44; Bessemer, M. 48; iron for 
making steel, M. 43 to 45; Luxembarg forge Ris: M. 42 p.t. at 
works. The malleable iron industry has been rather well employed 
upon the week, bars meeting with good request, which in a few 
instances even led to a stiffening in prices. 

In the hoop trade American competition has been very keenly 
felt last week, and the works find that export orders of some 
weight are scarcely obtainable. Girders are in good call. Heavy 
plates remain rather languid, and the tyr! for sheets has, if 
possible, even decreased since last week. All sorts of wire and 
also rivets remain dull, At the foundries and machine factories a 
moderate, and in some instancts insufficient, employment is going 
on, but the locomotive shops are rather well engaged, com- 
paratively speaking. 

Latest list quotations, per ton at werks, are as ucder: 
Good merchant bars, M. 1(0; angles, M. 110; girders, M. 83 
to 87 ; hoops, M. 102 to 107 ; billets in basic and Bessemer, M. 73 
to 75; heavy plates for boiler-making purposes, M. 130 to 140; 
tank ditto, M. 125 to 130; steel plates, M. 115; tank ditto, 
M. 110; sheets, M. 135 to 140 ; Siegen thin sheets, M. 120 to 125; 
iron wire rods, common quality, M. 110 to 115; drawn wire in 
iron or stee), M. 95 to 100: wire nails, M. 113 to 115 ; rivet iron, 
M. 130; rivets, 145; complete sets cf wheels and axles, 
M. 270 to 280; axles, M. 200; steel tires, M. 195 to 200; steel 
rails, M. 108 to 110; steel s'eapers, M. 106; fish-plates, M. 112 
to 120; light section rails, M. 95 to 100. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


As at neighbouring ports, it is felt that the temporary depres- 
sion in the coal trade has reached its lowest level, ard that there 
are already signs of improvement. Prices, if anything, are firmer 
than last quoted. Stems are filling. There is no change to report 
in the pitwocd trade. The price of iron ore remains atout the 
same, Daring the week the 8.8. Rosario discharged a cargo at the 
Pontypool Wharf, and tbe Farnley Hall and ss. Hari at the 
Blaina Wharf. The activity in the ship repairing and engineering 
trades continues ; judging from the nature of the fresh orders 
booked there is every pros of the trade beirg brisk for some 
time to come. At the Lydney and Crump Meadows new wharf, 
on Thureday last, the s.s. Nugget was loaded within five hours. 

‘A movement is on foot to afford proper facilities for the im- 
portation of foreign animals into the port. 

Prices rulir gon Change to-day wereasfollows:—Coal: Best steam, 
93. to 9s. 6d.; seconds 8s .6d; house coal, best, 10s. 6d.; dock 
screenings, 53. 34.; colliery, small, 5s ; smiths’ coal, 63. 6d.; patent 
fuel, 103, 6d. a: Scotch warrants, 443. ; hematite warrants, 
44s, 6d., f.o.b, Cumberland ; Middlesbrough No. 3, 25s. 10d. 
prompt ; Middlesbrough hematite 423, 7d. Iron ore: Rubio, 
11s. Ba. to lls. 6d.; Tafna, 103. 9d. to 11s, Steel rails, heavy 
sections, £3 15s.; light sections, £453, Tin-plate bars, £3 16s.; 
i tin-plate bars, best, £3 183, all delivered in the 
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district, cash, lees 2 per cent. ‘Tin-plates: Bessemer steel coke, 
93, 3d.; Siemens coke finish, 9s. 6d.; ternes, per double box, 280. 
by 20c., 19a, to 20s. Pitwood, 14s. 6d. to 14s, 9d. London Ex- 
change telegram: Copper, £44 Qs, 6d.; Straits tin, £67 2s. 6d. 
Freights firmer. 








An experiment recently made at Willett’s Point proved 
the ability of the Sims-Edison torpedo to bear the weight of 4 
man and carry him at the rate of about eighteen miles an hour, 
having the torpedo under his control. We do not quite see of 
what practical use this will be ; a torpedo is not supposed to bea 
life preserver—rather the opposite, 
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AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, May we ; 
“ERE are evidences of trade expansion and o 
THEE oréhe volume of business in manufac- 
tured products in all eestions of the United 
States. Prices have advanced du thirty days, 
and in nearly all directions these advances have 
baen maintained. There is a little weakness in 
steel, because prices were pushed a little too 
high in anticipation of a heavier demand, The 
demand has been moderate. Pigiron production 
has been steady, but withia ten days upwards of 
100,000 tons, largely southern iron, have been 
either sold, or reports of recent sales have been 
received. Steel billets are still held at the 
advance, but buyers suy they are in a position to 
force concessions before they buy again. B osse- 





iy is dull after a few weeks of activity. 
Good” crop reports are strengthening certain 
pranches of tbe iron trade, especially in the 
Western States, and Chicago iron merchants are 


ing the resulting advantages. 
The improvement in progress is healthy but 
moderate, and of a character that forbids full 
employment of mill capacity. The takings of 
American cotton mills for this season are 2,594,049 
bales, against 2,004,056 bales for same time last 


season. 


LAUNCHES AND TRIAL TRIPS. 


The s.8. Turret Hill was launched from the yard 
of Messrs. William Doxford and Sone, of Sunder- 
jand, on the 11th inst., having been built to the 
order of the Broomhill Coal Company, Newcastle, 


The s.s. Torret Crown turret-deck steamer was 
taken on her official trial on the 11th inst., when 
a mean spsed of 11? knots was registered, her 
total deadweight capacity being 3200 tons on 
i8ft, Shin. draught. She has been built by 
Messrs. William Doxford and Sons, of Sunder- 
land, to the order of the Turret Steamsbipping 
Company, Newcastle, and has received the highest 
class in both the British Corporation and Bureau 
Veritas Registries. 

On the 10th inst. Messrs. Lobnitz and Co., Ron- 
frew, launched the first of three steamers they are 
buildiag for the United a Company, of 
Copenhagen. The vessel will take a cargo of 
3500 tons, and is also arranged for a few passen- 
gers. The engines are triple-expansion, and are 
made by the builders. Oa leaving the ways the 
steamer was named Nicolai II. by Miss Casper- 
sen, daughter of Mr. L. C. Caspersen, superin- 
tending engineer of the United Steamship Com- 
pany. 

Oa Thursday, 9th inst., there was launched 
from the yard of Messrs, C. 8, Swan and Hunter, 
Wallsend-on-Tyne, a steel screw steamer built on 
fine lines to carry about 7000 tons deadweight 
on an average speed of 11 knots at sea, to the 
following dimensions:— Length B.P. 400ft., 
breadth 47ft., depth moulded 31ft. 6in., and to 
he fitted with engines 27in., 44in., and 7lin. by 
5lin, stroke, with two boilers 14ft. 6in. by 17ft., 
and one auxiliary boiler 10ft. 6in. by 10ft., 170 1b. 
working pressure, by the Wallsend Slipway and 
Engineering Company, Limited. The vessel was 
named Josephine by Mrs. Campbell, wife of the 
Consul at Newcastle for the United States. 

Messrs. Armstrong, Mitchell, and Co. recently 
launched at Newcastle the cruiser Buenos Aires, 
built for the Argentine Government. The vessel’s 
dimensionsare :—Langth 396ft. , breadth 47ft. 2in., 
draught 17ft. 7in., displacement 4500 tons. She 
is constracted of steel. She is protected through- 
out her whole length by a curved steel armour 
deck, is fitted with twin -screw 








e vessel is 
machinery of 17,000-horse power, and it is 
expected that this will give her a speed of 24 knots. 
The armament will consist of two 8in., ten 4*7in., 
sixteen 3-pounder Hotchkiss and six 1-pounder 
Hotchkiss guns, and five torpedo tubes, 


Oa the 7th inst. there was launched from the 
Walker shipyard of Sir W. G. Armstrong, Mit- 
chell, and Co., a powerful ice breaker, which is in- 
tended to be employed in conjunction with a rail- 
way ferry steamer, also building in the same yard, 
in carrying railway trucks across the river Volga. 
The vessel is 150ft. long and 3¢ft. beam, and will 
be fitted with twin-screw engines of 1400-horse 
power. In consequence of the canal locks through 
which the vessel must pass between St. Peters- 
burg and the Volga being only 28ft. wide, the 
vessel being 36ft, beam, she has been constructed 
on Swan’s oe divisible principle, whereby the 
vessel can be readily divided into two parts longi- 
tadinally, and subsequently rejoined afloat. The 
frames are very closely spaced, and in the bow 
they are doubled, and a great deal of the shell 
plating is as much as an inch thick. The versel 
pret be fitted with electric light, including a pro- 
joctor, 


Messrs, Earle’s Shipbuilding and Engineering 
Company launched from its yard at Hall, on the 
9th inst, a splendid composite armed yacht 
named the Ivy, which they are constructing for 
the service of H.B M. Niger Coast Protectorate. 
She is classed 100 Al Lloyd’s, and has teak 
planking on steel frames, her dimensions bsing 
204ft. between perpendicu'ars by 34ft. beam by 
16ft. 6in. depth, and she is divided by water- 
tight bulkheads into nine separate compartments. 
A teak deckhouse, 130ft. long and 20ft. wide, 
containing the principal state-rooms, is built oa 
the upper deck, and its top is extended to the 
sides of the vessel to form a spacious shade deck. 
The main saloon is on the lower deck, where also 
are situated the bath-rooms, crew’s quarters for- 
ward, and a large cold store-chamber and refrige- 
peers apparatus aft, There will be a complete 
Installation of electric light, and a search- ight 
Projector, Her machinery is on the triple-com- 
pound three-crank — driving bronz3 twin 
ret and steam is supplied from two steel 
boilers to work at 150 Ib. pressure. The launch- 
ing ceremony took place before a large and repre- 
Gene a \ mg I eo the Agent- 

, , Sir A. Jephson, R.N., and Lady Jephson, 
= Frederick Seager Hunt, cake of Earle’s 
i ompany, and Lady Seager Hunt, Captain Eard- 
oy, Wilmot, R.N,, Mr. W. James, N.C.P., Mr. 
ani we i E. hc goon aod Rouen. J.and J. A. 

; » Daval arc of 
deciguers o€ thy 8, London, the 





THE PATENT JOURNAL. 
Condensed from The IUustrated Ofteial Journal of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name address of the communicating party are 
printed in italics. 


let May, 1895. 
14 og Treap and Laypincs, J. Blackwood, 


ndon. 

8642. Dayino Fiax, W. P. Thompson.—(K. C. L. B. de 
Swarte and J. M. E. Doumer, France ) 

8613. Paper Fasteners, J. Knight, Manchester 

8644. CLeaninc Grain and other Szeps, J. Hi 
bottom, Liverpool. 

8645. SuLPuonic Acips, C. D. Abel.—( The Actien Gesell- 
schast fir Anilin Fabrikation, Germany ) 

8616. =a Lives of Type, &, CU. F. Hilder, 

ndon, 
8647. Empromwery Macuines, H. Hill, London. 
8618. BREECH-LOADING SMALL-aRMS, F, Beesley, 


London. 

8649. ItLusony Devices, G. A. and W. H. Gritton, 
London. 

8650. Sick Targap, C. K. Mills.—( Messrs. Fresca freres 
& Cie., France ) 

8651, Forex Economisers for Boicers, Sir E. Green, 
London. 

8652. Manuracture of Boots and Saozs, T. Cowburn, 
London. 

8653. Guns, H. A. A. Thorn, London. 

8654. Recririzr for ELecTRIC Currents, F. E. Beeton, 
London. 

8655. Steam Generator, J. Shepherd and Davy Bros, 
London. 

8656. PaotoorapHic NesativeE Marker, H. Weld- 
Blundell, London. 

8657. | aaa Tree3, H. Keane and M. Guider, 

mdon. 

8658. Inkinc Device, E. T. Cleathero and E. W. H. 
Walker, London. 

8659. Pins for Use in Axticie3 of Dre3s, A. E. Waller, 


mdon. 

8660. Traps for Rats and other Animats, F, A. Currie, 
London, 

8661. BENzo-sULPHOMONIDE3, G. W. Johnson.—(F. von 
H. Nachfolg:r, Germany.) 

8662. Griypinac Macnines, H. Friederichs and 8. 
Seeligmann, London. 

8663, Measurine Compass, E. Lepszy, London. 

8664. Arc Lamps, R. E. B. Crompton and E. A. Pochin, 
London, 

8665. Votine and Recorpine Apparatus, D. Salomon, 
London. 

8666. Fastesinos for Door Knon3, &c., J. J. Bailey, 
London. 

8667. Puncnrs, H. 8. Schaadt, London. 

8668, Cartripces, C. A. McEvoy, London. 

8669. Cyanipe3, H. W. Crowther, E. C. Rossiter, and 
G. 8. Albright, London. 


2nd May, 1890. 
8670. Starr Carper Fixtures, F, Bolian.—(M. Pfeifer, 
Germany.) 
8671. ConTRoLLine Cranes, J. G. and E. G. Fiegehen, 
Bedford. 


‘or 

8672. Botries, F. Heafield, London. 

8673. AvuTomaTic Apparatus for StarTinc ALARM 
Be.xs, L. Levi, Hull. 

8674. Bicycte HanpLe-Bark Protector, H. Watte, 
Market Harborough. 

8675. Rippig, A. Muir, Cpe. 

8676. Meta.iic Buckets, J. R. Carruthers, Glasgow. 

8677. Sxirt Suspeypers, J. W. Moore and F. W. 
Rawstron, Bradford. 

8678. Preparine the Fitasse of Cura Grass, &c., D. 
E. Radclyffe and T. Burrows, London. 

8679. Door Fastener, R. Elson, Manchester. 

8680. GeneraTiNG Heat, G. H., J., and A. Hirst and 
A. Beaumont, Halifax. 

8681. WEATHER-TILING, W. Buck, London. 

8682. Jomnts of Steam Pipes and Connections, G. 
Fowler, Maidstone. 

8683. Macuine for Breakine Susstances, H. D. Fitz- 
patrick.—(M. Simonet, France. 

a: ae t» Tarust of Enores, J. Pursell, 


ith. 

8685. ATTACHMENTS to Sewinc Macuixes, J. Brown, 
Manchester. 

8686. Meratitic Coynecrioys of Brttines, J. E. 
Meredith, Birmingham. 

8687. Rims for Cycixs, &c., T. Birch and G. Gibson, 
Leeds. 

8688. Swive. Draw Bar and Courtine Hook, R. J. 
Stanley, Cardiff. 

8689. SMOKE-COOLING ATTACHMENT for P1Pr3, J. Pearse, 
Exeter. 

8690. Brakes for Cycies, J. Colley, Staffordshire. 

8691. Pyeomatic Cusnion for Hats, R. J. Brandon, 
Belfast. 

8692. Secr-tockise Apparatus for Strawixc WIRE, 
L. Murphy, Dublin. 

8693 GuLLy CLEAnseR, C. Bickerdike, Normanton. 

8694. ResuLtatine Dravout in Fursaces, G. Rhodes, 
Manchester. 

8695. Saam Keysoarp for Typewriters, J. 8. Rhodes, 
Birmingham. 

8696. ELecrric Distripution, A. Wright and R. C. 
Quin, Brighton. 

8697. FisHine Tackte, C. B, Walker, Lancashire. 

8698. Eparne of Hat Banps, E. J. a Manchester. 

8699. PerroraTeD Stickine PLasteEr, H. von Gimborn, 
M. von Gimborn, and A. von Gimborn, Berlin. 

8700. Cummery Tops, J. P. Bruhn, Cologne. 

8701. Guipes, F. Pickert, Cologne. 

8702. Sritcatnc Documents, C. Schrotz and C. Scholz, 


logne. 
“—<. Papp e3 for Biracuine Evarnyes, C. F, Schmits, 
ologne. 
8704, Inrtatinc Pseomatic Tires, H. W. B. Pring, 
n. 
A. F. Mabon, 


8705. Licutina Bicycre Lamps, 


G Ww. 
8706. Wueecs, P. Fyfe, Glasgow. 


8707. Firrines for Doors and the like, H. Darwin, 
isgow. 

8708. Suprportinc O1 Lamps, W. J. Chesterton, Bir- 
mingham, 


oe Zara of Water Pires, W. R. W. Roberts, 

Jublin. 

8710. Apvertisinc, G. F. Kruger-Schladitz and B. 
Jaffa, London. 

S711. Hotpinc Raitway Tickers, H. A. Hurndall, 


London. 
ae on, Caddy and Co , Ld., and L. Edwards, 
n. 


ndon. 

8713. Cooxine Apparatus, A. E. B. Hier-Evans and T. 
Hewett, London. 

8714. TREaTMENT of Firsrovus Prants, R. J. Rastrick, 
Thornton Heath. 

8715. Constructing LoGarttumicac Scaes3, C. Hésli, 


mdon. 
8716. MeraL Cieaninc Brusne3, G. H. Rendel, 
ndon. 
8717. Oars, H, Ferns, Liverpool. 
8718. Fert Hats, R. Stalker, G. Baty and J. Joules, 
Manchester. 
8719. Oit Lamps, A. Eckford, Leith. 
8720. Licuts used for Marte Purposr:, J. 8S, Comrie, 
London. 
8721. = Motion, G. Haldkje: and N. D. Jensen, 
ndon. 
8722. CoupLincs and Cups for Hore Pire3, J. Kippax, 
London. 
8723. ApportTioniInc Grain in Quvuantitie3, W. R. 
Clarke, London. 
8724. Raitway Sicnauuine, W. §. and C. R. Boult, 
London. 





8725. Vevocipepge and other Frames, J. Aylward, 


Coventry. 

8726. CuRRENT ConveRTING AppaRaTvs, 8. P. Thomp- 
son, London. 

8727. Switcue3, Siemens Bros. and Co., Ld., and 
E. F. H. H. Lauckert, London. 

8728. Piates for Votraic Batrertr3, J. G. A. Rhodin, 


on. 
8729. Seconpary Vottaic Batrertes, L. Epstein, 
mdon. 
8730. Castine of Srereoryrrs, W. F. J. Cattell, 
Lond 


on. 

8731. Arc Lamps, J. Brockie, London. 

8782. CanpDLesticks, H. Peacock, B. H. Rodda, and J. 
Kemp, London. 

8733. Casz, F. George, London. 

8734. Seats, P. Garnier, London. 

8735. Moron VALve Gzakr, F. Clench and T. &. King, 


London. 
8736. Naitinc of Boots and Sxogs, J. C. Ash, 
Lond: 


on. 
8737. Brcycie Securine Device, J. Gazard, London. 
8738. Makina Bescu-woop Prates, F. J. ‘I. Voy, 


London. 

8739. Brituiant Steer Poxisu, R. W. Bell, Newcastle- 
on-Tyne. 

8740. SEconpaky Batrentes, M. Bailey and J. Warner, 
London. 

8741. Device for Stretcaina Trousers, D. McGill, 
London. 

8742. AtKaLinge Earrtus, P. Jensen.—(Z£. de Hain, 
Germany.) 

8743. Steam Enorve Inpicators, A. F. Hall, London. 

8744. Wasuinc Macuines, J. Jones, London. 

8745. Vatve, H. Heine, London. 

8746. Gas, A. R. Newman and J. M. Somerville, 
London. 

8747. Lusricators for Exerxe Cytixpers, H. Ingrey 

i. Deans, don. 


and G. q 

8748. Fornace3 for Consumine Rerver, J. B. Alliott 
and J. M. C. Paton, London. 

8749. OverneaD Sewina Macuines, W. Webster, 


on. 

8750. Tones or Hotpgrs for Cicars3, H. H. Bowlan, 
ndon. 

8751. VextiLatine and Heatine Grate, J. G. Sheldon, 
London. 


n 
8752. Apparatus for Apvertisinc, J. T. Gent, 
London. 

8758. ADVERTISING W. Neil, 


upon GLASS8-WARF, 
London. 


8rd May, 1895. 


8754. Fotpinc Boxgs, A. R. Buckton, Askern. 

8755. Wire Stretcner, A A. Wade, Leeds. 

8756. Brusawoop Fescine Toot, A. A. Wade, Leeds. 

8757. Pesci, SHARPENER and Protector, R. Gough, 
London. 

8758. Watcu Cap Sprine, J. Hawley and J. Bradley, 
Birmingham. 

8759. Rotator for TELE-specrroscore, T. Thorp, 
Whitefield. 

8760. Fruscine and Eporne Fasrics, T. E. Perkins, 
Manchester. 

8761. Propriiine Sutra, 8. Douglas, Manchester. 

8762. Puncninc Macuines, H. . Benson and The 
“Single Stroke” Punching and Eyeletting Machine 
Company, Nottingham. 

8763. WaTER-cLosETs, J. Edmundson, Accrington. 

8764. DistripoTion of Etectricity, A. Wright, 
Brighton. 

8765. —— of Fisntse Reevs, H. Halladay, Bir- 


m. 
8766. Canmmends: Macuiyes, J. Laidlaw, Glasgow. 
8767. Lace Macuine, T. H. Gillespie, Long Eaton, 


Derbyshire. 

“= Dreivine Gear of Cycier, J. M. Cuthbert, 

iw. 

8769. Mitk Scatper, J. 8S. Argall; Plymouth. 

8770. Sarety Device for Lamps, G. Laws, Newcastle- 
on-Tyne. 

8771. Exoivs Governors, W. Thomson and N. Collins, 
Newcastle-on-Tyne. 

8772. Furnaces, E. A. Martin, Bristol. 

8778. Catico Printers’ Buankerts, J. Walker, Man- 


c 2 

8774. Curren Cuauck for Woop, &c., F. E. Hoffman, 
mndon. 

= Coryixre Book, T. Mcllraith and A. McK'm, 
We 

8776. Pweumatic Eyg-ciass and Sprcrac se, 8. Druiff, 


ion. 

on Manvuracture cf Screw Bite, G. Renshaw, 

e' \ 

8778. SpRayinc Apparatus for Coat Mines, W. Saint, 
anchester. 

a hm ae for PreseRvixc Mitk, M. Pedersen, 


ristol. 
8780. UmBrRELLa Staxp, C. B, Wheater and W. Cowden, 
Newcastle-on-Tyne. 
8781. Encrne Pistons, M. S. Darnell and C. Carter, 
heftield. 
8782. Gear Cases for Cycies, W. Biddles, Leicester. 
8783. Winpow CLEANING Apparatus, J. Johnstune and 
T. M. Houghton, Glasgow. 
8784. Screws, D. P. McNiven and T. Kilbride, London. 
8785. BicycLe Lamps, H. Garland and J. 8. Wild, 
West Kirby, Cheshire. 
8786. Foor Cyctes, R. Anderson and G. Anderson, 


lasgow. 
8787. Spike AtracHMeNTs for Boots, J. M. Bell 


sgow. 

8788. Skip for Venicies, T. Crooke, London. 

8789. PERFoRATING MetTa.Lic Bopiss, W. B. Challen 
aud Taylor and Challen, London. 

8790. Mera.tic Frasks, W. B. Challen and Taylor and 

len, London. 

8791. O11 Stoves, F. &. a. London. 

8792. One WHEEL Sutky, W. W. Martin, London. 

8793. WHEEL Spokes, G. Elliott and 8. A. Pattinson, 
London. 

8794. DriLLinc Macaines, J. Glover, London. 
8795. Decornatinc EartHenwakRF, J. Faulkner and R. 
Hesketh, Manchester. 
8796. Maxine Nots, F. Berry, C. Berry, T. Henwood, 
and 8. H. Newcombe, London. 

8797. — Cases, J. H. H. Hogge and W. J. Boniface, 

ndon. 

8798. Removinc GreasF, R. Gartenmeister, O. 
Stommel and F. Vorberg, Barmen, Germany. 

8799. Sarety Vatves fur Borers, G. Poccardiand Co. 
London. 

8800. Canopies for Mart Carts, J. Line and F. Douglas, 
London, 

es > Te.terHones, G. L. Anders and E. Priddle, 


ndon. 
8802. Proce3s for MouLpinc Brake Suogs, A. Brake, 
mdon. 

88¢3. Brake Snogs, A. Brake, London. 

8804. Carper Looms, W. Talbot and J. P. Murray, 
London. 

8805. Currin CHENILLE CLoTH, W. Talbot and J. P. 
Murray, London. 

8806. Hauzace Cup, J. D. Kendall, London. 

8807. AnmMAL Trap, E. T. Hughes.—(J. Sherrett, 
United States.) 

8808, Sarery Fisn-Hooks, D, M. Kittle, London. 

8809. FastENine Neckt1gs and the like, T. B. Ellison, 
London. 

8810. Inpicatine E-rctrricat Resstances, Siemens 

ros. and Co.—( Messrs. Sizmens and Halske, Ger- 

many.) 

8811. Varyinc Spegp Motions, W. March, London. 

8812. Water-cLosets, P. Bright, London. 

8813. Inpicatinc Sprep of WueE.s, W. P. Thompson. 
—(Turney, Clark, and Co., United States.) 

8814. Makino TormeENTIL Soap, W. P. Thompson.—(J. 
B. Okie, Germany.) 

8815. TRANSMITTING Power to Macuines, A. Kolbe, 


verpoo 
8816. Batts for Gor, A. de Pont and 8. de Pont, Man- 
chester. 


8817. FLUID-PRE3SURE Heat Enorngs, A. Kolbe, Liver- 


poo! 
8818. SweeTmeats, H. A. , Liverpool. 

8819. SiGNaLLinc Apparatus for RaiLways, J. Forster, 
Liverpoo 

8820, CoLLaPsIBLE Packiso Case3, W. and H. Lee, 
London. 

8821. Dancixc Dott, W. Rudolph, London. 

8822. Device for Porntine, &., Watts, E. T. Owen, 


London. 
8823. VenTILATING RaiLway Tonwets, E. T. Owen, 


on. 
8824. Game, B. P. Howell, London. 

8825. Hoor Paps for Horses, T. Cloke, London. 

8826. Lupricatine Cycies, 8. Chandler, jun., and J. 
Chandler, London. 

887. PorTABLE Harmoniums, J. Wallis and Son.—(M. 
Kasriel, France.) 

8828. SautrLe Hotper, H. H. Lake.—(L. Maimeri, 
Italy. 

8829. Wactains Compound, T. Pragnel], London. 
8830. KIxc the Wneeis of Carts, M. Beazeiey, 
London. 

8831. Trousers Srretcuine Apparatur, H. F. Smytb, 


mdon. 

8832. Cycies, G. McAnney, London. 

8833. Drivinc Mecaanism for Cycues, J. B. A. Juhel, 
London. 

8834. Evecrric Traction, O. Lindner and C. van 
Sweevelt, London. 

8835. Cycves, R. E. Phillips.(The Overinan Wheel 
Company, United States.) 

£836. Fostzk MoTuers for Cuickens, H. van Ryne, 
London. = 

8837. TeLescores, H. H. Lake.—(The Société R. and C. 
Avizard, France.) 

8838. Disc Box Lins, W. D. Bohm and J. Sander, 
London. 


4th May, 1895. 
8839, Macazines and Pazriopicats, E. C. Massey, 


on. 

8840. Leeornec, T. W. Bill, London. 

8841. Horstrinc GzaB, W. M. Huskiseon, London. 

8842. ManoractuRe of Hose Pires, W. Bowden, 
Manchester. 

8848. ManuractuRE of Rius for Waerzs, R. F. Hall, 
Birmingham. 

8844. Kwire CLeantnc Macuines, A. Nitsche and J. 
Lochen, Manchester. 

8845. ComBinep WALKING Srick and Seat, M. Sewina, 
Manchester. 

£846. Sream Generators, W. R. Austin, Stockton-on- 


‘ees. 
8847. Formation of Sotuste Cottorps, E. J. Mills, 
gow. 

8848. REVERBERATORY Furnaces, J. Spencer, Glasgow. 

8849. TRaxsMiTTING Powze, J. Pollock and J.G. Tinley, 
Belfast. 

8850. Pocker Tosacco Pipe CLeaneR, F. G. Despard, 
Dublin. 

8851. Fastenrxos for Winpow-sasH Frames, W. Nicol, 
Glasgow. 

8852. Fxep-waTER Puriryine Arraratvs, L. Pickard, 
Scarborough. 

8853. ArR-TIGHT BoTTLe Car, T. and J. Brooke and A. 
G. Levick, Sheffield. 

8854. Pipz Wrencues, J. G. Simart, Newcastle-on- 


‘yne, 

$855. Inriators for Pweumatic Tings, H. Lucas, 
London. 

8856. Gotr Ciuss, H. Heaton, jun., London. 

8857. Sanitaky Apparatus, A. A. Powell, Stoney- 
croft, Liverpoo! 

£858. TEXTILE Fasaics, S. Simon and R. Dux, Man- 


chester. 

8859. MetrHop of Centrernc ArcuEs, A. Anscombe, 
ndon. 

= Pipes and Cicgaretrge Houpers, A. Westwater, 


we 

8861. FasTENER forWinpow Buuxp Corpr, J. F. Dingle, 
Falmouth. 

8862. Porncetais Tap Fitter, J. Marshall, Bo'ness, 
NB. 


8863. Uritisisc Waste Heat, J. Dawson and G. W. 
Oldham, Huddersfield. 

8864, Apparatus for SHaPinc Hat Baras, I. Faulkner, 
Manchester. 

8865. Cyciz Sappues, E. G. Cone, London. 

8866. MeTHop of Pompinc Water, &., C. Anderson, 


8. 

8867. MANUFACTURE of AnmouR P.ates, H. Grosvenor, 
Glasgow. 

8868. CaLico Printine Macuines, J. Reid, Glasgow. 

8869. Roppgr Posts of Steamsuips, J. G. Kincaid 


Glasgow. 
8870. Saips’ Lantern, J. Smale and D. J. Jenkins 
Dartm: 


ou 

8871. Manuracture of WaTerPRoor Boxes, W. Teggin. 
Manchester. 

8872. Presses for Curtinc Carpsoarp, W. Teggin 
Manchester. 

8878. Game, J. J. W. Beal, A. E. Saunders, and W. H. 
Callingham, don. 

8874. Guns Waps, D. Hickie and G. F. Beutner, 
London. 

$875 CatTaputt Device, P. Wessel, London. 

8876. Ececrric Bitrerigs, C. P. Shrewsbury, F. L. 
Marshall, J. Cooper, and J. L. Dobell, London. 

8877. Disinrection of Sewace, P. O'Dowd, London. 

8878. Sipe Furnace Bars, W. H. Swainston, Loudon. 

£879. Fatters for Drawine 811k, H. Armitage and 
G. Hill, London. 

8880. APPARATUS for PropELLine furs, J. M. Briggs, 
London. 

8881. Serrina up SHear Buypwes, H. B. Schulze, Bir- 


sg m. 

8882. Regis, J. Finlayson, jun., and R. Farrington, 
London. 

8883. — for Hor Pans, &., H. Hayes, jun., 

ndon. 
8884. Kiuvetoorapss, &c , H. J. Heinze, London. 
8885. APPARATUS for Stokinc Furnace Figs, F. V. 
ce, London. 

£886. Sarety Apparatus, F. 0. Prince, London. 

8887. Tuan-pown Back Support for Ripgrs of VELOCI- 
pepgEs, C. Haupt and L. H. Langenhan, London. 

8888. VELocIPEDE Pzspats, 8. Scognamillo and C. 
Dominici, London. 

8889, Saraty Pin, E. Lewis, London. 

8890. CuTrine Device for Sewinc Macuines, U. 
Giitling, Liverpool 

8891. Baskets, V. Me ofer, Manchester. 

8892. Sraxp to Hop Tosacco Pirgs, J. F. Hoyne and 
J. Henderson, London. 

8893. SupmaRine Sicnatiwe, M. T. Neale and C. E. 
Monkhouse. London. 

8894. Mocip Frame, A. Gries, London. 

8895. MaTERIALs for Usras ArtTir.ciat Icg, R. Haddan. 
—(A. H. Gouts, France.) 

8896. CoLtars, &c , G. Jacquemet, London. 

8897. Sewixc Macutines, F. O. Jerram, Liverpool. 

8893. _— for Sauce Botries, F. Evans, Liver- 
peol. 

8899. InstrUMENT for MgasuRING LeENorTsS, F. Prico, 
London. 

8900. Hotprr for Cicarutres, G. W. Dexter, London. 

8901. Comprvep Writine Pen and Bio1rine ROLLER, 
E. J. Orchard, London. 

8902. Fire-crates, J. D. Hannah. London. 

8908. DoUBLE- BARREL SMauL-aRM3, E. P. Aubanel, 
London. 

8¢04. Primary Batrery Puates, C. L. R. E. Menges, 
London. 

8905. SzconpaRyY GaLvanic Batrerizs, C. L. R. E. 
Men; London. 

8906. VeLocipepss, H. W. Dover, London. 

£907. Fastening Hanpies to Brooms, G. Pearson, 
London. 

8908. Pamyrmva and Maxinc Pats of Butter, W 
Hucks and W. Hucks, jun., London. 

8909. Srzam Borer Furnaces, J. D, Ellis and J. 





Nodder, London. 
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8910. Steam Borer Furnaces, J. D. Ellis and J. 
Nodder, London. 

8911 MecHanicat Toy, E. Arnold, Bournemouth. 

8912. Manuracrure of Tin Boxes, &c, R. Ansell, 


on. 

8913. Ratrway Brake Apparatus, J. D. Carmicha:l. 
—(C. P. H. Ripley and J. Perret, France.) 

8914. ogame of Cutorwe of Leap, A. R. Davis, 

ndon. 

8915. Manuracturge of VarnisH, H. Flemming, 
London. 

8916. Frames for VeLocipgepgs, C. Lock, London. 

8917. SrreTcHING Fasrics, £. E, Risler and E. Roesler, 
London. 

8918. Disencacine Mecuanis, G. Paley, London. 

8919. Waees, J. Honigsvald, London. 

8920. ManuracturE of Pitz Fasrics, J. Reixach, 
London. 


6th May, 1895. 


8921. BicycLe Sapp.t, R. Bury and 8. Price, Man- 
chester. 
8922. Privtinc Warps, A. and 8S. Irwin and A. D. 
Mc. n, Manchester. 
8923. Pagzumatic Tires for VeLociprpes, W. Needham, 
Bradfo! 
See Rotary Power, J. R. Alderdice, 
elfast. 
= PortaaLe Baskers for Ecos, F. M. L. 8. Thorne, 


G iw. 

$926. SHips’ Davits, W. R. Patterson. —-(C. EF. W. 
Fleming, New Zealand ) 

8927. Pepas, G. E. Morgan, London. 

8928. Arrixusc Stamps t» Latrers, G. J. Harcourt, 
Heidelberg, Germany. 

8929. Steam Enoines, M. Paul, Glasgow. 

8930. Distance Fuss, F. W. Hawkins and P. W. 
Masson, Belvedere. 

8931. CHatn WHELs and Cranks, R. F. Hall, Bir- 
mingham. 

$982. PNeumatic Truss, J. Barron and J. Pullock, 
Belfast. 

8933. ConrrROLLING and Repvucinc Vatves, R. 8. 
Baxter, Forfar. 

8934. Nain Drawers, H. Searle, W. Bannister, H. 
Leech, and F. llingworth, Bradford. 

8935. Borrtes and Liquip ContatneRs, E, Warwick, 
Birmingham 

8936. Hook, W. A. Pughe, Derbyshire. 

89.7. QuICK-FiRING MacHuing Guass, E. F. Rawlins, 


ndon. 
8938. TricycLes, E. Phillips, Birmingham. 
~— Mitt Banp Fasteners, J. Sharples, Birming- 


am. 

8940. Potieys, F. Lamplough, London. 

8941. Gates, T. Brazil, London. 

8942. Cycies, C. Binks, York. 

8943. Motors, T. McCarter and T. Cooper, London. 

8944. Stoves, F. 8. Rippingille, London. 

8945. Cycizs, G. W. Waistall, London. 

8946. WasHING and PEE.ine Potatogs, W. Thompson, 
London. 

8947. Locks, W. Rishworth, London. 

8948. Tires, A. A. Crozier, London. 

8949. Waisks, R. Buchwald, London. 

8950. Syow Mettine Furnaces, F. X von Garnier, 
London. 

8951. ConsrRkucTING ScREW PRopg.iers, P. J. McCabe, 
Sunderland. 

8952. Brarps and Laces for Garments, W. Weddigen, 
Barmen, Germany. 

8953. PiaimNG and Brarpinc Macuinery, W. Luft, 
Barmen, Germany. 

8954. Lapigs’ Garments for Cyciinc Usss, F. E. Kay, 
Glasgow. 

8955. BicycLes, J. McL. Murphy and W. J. Dixon, 


mdon. 
8956. Foupinc Srr'ps of MarTeriat, G. Crawford, 
London. 
8957. Preventins the Toert of Cycits, A. W. Lucas, 
ndon. 
8958. Fite, F. W. Marriott, London. 
8959. PortaBLe Piate and Generat Rack, C. W. 
Spong, London. 
8960. — LeatsBer, O. Thiele and J. Stocker, 
ndon 
8961. Horse Cottar, A. J. Boult.—(A. Charlet, 
Belgium.) 
8962. ManuracTuRE of Sramiess Hosigry, H. Hill, 
London. 
8903, ae Wet Doors of Lrrs, J. H. Wright, 
mdon. 
896%. Crcte Sappies, F. W. H. Hutchinson and H. 
G. Dawson, London. 
8965. TELL-TALE APPpaRaTus for BILLIARD TaBLzs, H. 
W. Douglas, London. 
8966. MeasuRtnc Cuarents of Extcrricity, H. A. 
Rowland, London. 
8967. InsuLATING MaTeRiaL, A. Geutzsch and J. N. 
Scanavi, London. 
8968. LeeoiINnes, T. W. Hill, London. 
8969. Strips of Mera CLamps3, E. Heynen, Liverpool. 
8970. Wrzncues, J. G. Lowe, London. 
8v7l. Cak Covuptine and Uncoupiine APPARATUS, A. 
Greenway, London. 
8972. Exectric Raitways, W. Lawrence, New York. 
8973. Trin Pararrin Lamps, J. Stracey, London 
8974. Goops Wacon Bopigs, F. Setcinger, London. 
3975. Routine Device, G. Harvey and J. A. McDonald, 


London. 
8976. Pens for MarKIne and Sxaprna, M. B. Moore, 
London. 
8977. Pumps, A. Meuser, London. 
8978. Boxes, G. F. Redfern (A. Griinwald, Germany.) 
8¥79. Batis for Crcies, I. H. Parsons, London. 
8980. Evastic Skirt Exevators, J. Mallett, London. 
8981. Repgatine Cxiocks, G. F. Redfern.—(La Société 
Le Coultre and Cie., Switzerland.) 
8982. Hot-arr Motor, G. F. Redfern.—(The Trentham 
Engineering Company, Australia ) 
8983. Douste Pius Fapric’, G. F. Redfern.—(C. 
Mengen, Germany.) 
8984. — Apparatus, &c., M. Favre-Heinrich, 
mdon. 
8985. Ow Stoves, E. Grube, London. 
8986. TRIPLE Leverk Mitre Cramp, W. J. Vickery, 
mnaon. 
8987. a, Cooper, Box, and Co., and G. Wildman, 
ndaon, 


8988. Propucinc CuemicaL Compounns, P. A. Newton. 
—( The Farbenfabriken vormals Friedrich Bayer and Co , 
Germany.) 

8989. Makino CHEMICAL Compounns, P. A. Newton.— 
(The Farbenjabriken vormals Friedrich Bayer and Co., 
Germany. 

8990. TreaTInc Animats’ Carcases, H. C. F. Otte, 


mdon. 

8991. Apparatus for Prope.iine VEHICLEs, C. Guattari, 
London. 

8992. OperaTinc the Vatves of Steam Ewaines, C. 
Davy, London. 

8993. AppaRaTus for NicHT SIGNALLING at Sea, G. 
Gorham, London. 

8994. Arc Lamps, W. Jandus, London. 

8995. InksTanDs, D. Loebl, London. 

8996. RecuLatinc Device for Looms, A. Hégy, 
London. 

8997. SuieLp for Prorectinc Corset Busxs, C. H. 
Beasley, London. 

8998. Keys for Carriace Locks, W. W. Wright, 


London. 
8999. SteppeD Grate for Frrepuaces, J. L. Waldapfel, 
London. 


7th May, 1895. 
= mae for Winvow Bunps, J. Adair, Water- 
ora. 
9001. DeracHaBLe Gear Cases for Cycies, R. F. 
Hall and J. T. Musgrove, Birmingham. 


9002. Automatic Bett Puncu, R. W. McLachlan, 
London. , 





9003. PortaBLte Cooxinc Apparatus, G. Fowler, 


Maidstone. 
9004. Privtoxa Process, J. H. Noad, London. 
9005. Maitland, 


An AkrtiriciaL Minnow, E. F. 
Bushey. 

9006. Connectine Knoss to Drawers, F, Hoskins and 
T. Smith, Birmingham. 

9007. Rims for Preumatic Tires, J. W. Smallman, 


Nuneaton. 
9008. The Piane Iron Protector, 8. Johnson, North 
Shields. 


9009. Hooxs and Evss, H. Marles, Brighton. 
9010. Evecrric Rartways, G. E. Baird, Manchester, 
9011. MerHop of Propucine CrucisBies, E, J. T. Digby, 


am. 

9012. Consrruction of Letrers for Sicns, H. D. 
Whiteley, Manchester. 

9013. Toots for Makinc Frames, J, B. Howard.—(J. 
Schuler, Germany.) 

9014. Macuine for Hanp Power, H. Webb, J. 8. 
Hollings, and D. Drysdale, Birmingham. 

9015. Corrmn Piate Furniture, C. Darrah, sen., and 
W. S. Teer, Manchester. 

9016. Houss Brooms, W. A. Greenslade, Bristol. 

9017. Lapigs’ Dress Baskets, E. J. Hart, Man- 
chester. 

9018. Wreck Rarsinc Appuiances, J. Bell, W. C. 
Melville, and J. W. Foster, Liverpool. 

9019. Wincues, J. Bell, W. C. Melville, and J. W. 
Foster, Live 1. 

9020. Maxine Woopen Tootu Picks, J. C. F. Scamman, 


Ww. 
= Locsina Rartway CarriacGe Doors, J. C, 
uc 3 Ww. 
9022. Preumatic Tires for CycLe3, J. W. Fletcher, 


Derby. 

9023. Means for Locxine Cycies, J. Stafford and J. 
Andrew, Manchester. 

9024. Fiturse the Jornts of Serts, J. Wetherill, 


ley. 

9025. Power Driven Hammers, E. Skinner and H. 
Johnson, Sheffield. 

9026. Steam BoiLers with SuperHeater, W. Schmidt, 
London. 

9027. Wire BrusHes, J. Evans, Manchester. 

9028. Wires for Tires, T. North, Droylsden. 

9029. — EXPANDING STOPPER, é. Stuart, Newcastle- 
on-Tyne. 

9030. Music Lear Turners, T. Manion, London. 

9031. Caurns, M. Hanson, London. 

9032. ConvERTING Pepa into Rotary Motion, 0O. 
Baker, London. 

9033. Pins, H. A. W. Lines, London. 

9034. Fipre CLeaninc Macuings, J. C. Todd, London. 

= mgd CarRierR for Crcies, W. J. Dickisson, 


te! " 

9036. CaapLe WasHinc Macuine, H. Vincent, London. 

9037. Kyrrtinc Looms, J. Bradley, London. 

9038. INTERNAL CoMBUSTION Enoines, A. G. Melhuish, 
London. 

9089. CHarcine Liquips with Gas, A. J. Boult.—(4. 
M. Hofmann, United States.) 

9040. Fixinc Winpow Bu1nps to Roiusrs, J. Wilkin- 
son, London. 

9841. Lamp Wick Tarmmers, W. Chandler, London. 

9042. Roap Wacons and Simian Veuicves, A. W. J. 
Best, London. 

9043. Rotary Pup Srrarers, R. Dietrich, London. 

9044. Can Coupiers, A. J. Boult.—(J. E. Forsyth, United 
States.) 

9045. Mecuanism for CLEANING Woot, J. D. Morel, 
London. 

9046. Sprines for Venicizs, F. R. Abel, London. 

9047. Caurns. 8. S. Baxter, London. 

9048. KINDERGARIEN SHORTHAND Boarp, J. J. Maver, 
Londod. 

9049. TazRMoscores, R. Miiller, London. 

9050. Leap Compounps, E. Bailey, T. Cupper, A. L. 
Stobbs, W. A. Wilson, and J. W. Polard, London. 

9051. Process for CrystaLiisinc Giass, H. Boris, 


9052. Treatinc BivE-stone, &c., Ores, J. C. Butter- 
field, London. 

9053. Bopice Strips, A. R. and E. 8. Bishop.—{J/. 
Wahlen, Germany.) 

9054. Manuracture of Bezswax Canpugs, J. Cock- 
shutt, London. 

9055. Pyxumatic Tings, W. T. Robbins, London. 

9056. Sarety AppPLIaNcE for ELectricaL CrIRcvuITs, 
Siemens Bros. and Co.—( Messrs. Siemens and Halske, 


ermany. 

9057. Steam DiaPpHRaGM Pumps, O. Imray.—({Frit: 
Syberg, Sweden). 

9058. Stoppers for Botties, J. 8. Hobday, London. 

9059. ILLUSTRATED PatntinoG, C. Randle, London. 

9060. AxLz-Boxes, M. F. Deininger, London. 

9061. Potato Piantinc Macuines, W. J. Malden, 
London. 

9062. NaviGABLE VessE.s, P. O. G. Kretschmer and 
A. R. Liddell, London. 

9063. Lapies’ GARMENTs, H. Salsbury, London. 

9064. LETTER - BLANK and Enve.ope, H. Walker, 
Liverpool. 

9065. Drum for Prerarine Matt, W. P. Thompson.— 
(Heinrich Meyer, Germany.) 

9066. Locks, D. E. Hipwell London. 

9067. Sarery Vatves, R. W. Barker.—(F. Schreict, 
Onited States ) 

9068. Meta, Extraction from Ores, E. B. Parnell, 
London. 

9069. Construction of Saips and other Vesszts, 
8. Stuart, London. 

9070. INCANDESCENCE GaS-BURNERS, &c., J. Moeller, 


on. 
9071. SEPARATION of MeTaLiic Mouecutes, E. Fischer, 
E. Klein, and F. Mahistedt, London. 
9072. Apparatus for Sme.tina Ores, E. E. Lungwitz, 
London. 
9073. AtLoys, W. A. Thoms and J. Stephenson, 
London. 
9074. Skirt Support, H. Salsbury, London. 
9075. Cuttinc the Nap of Fustians, &c, F. Alsina, 
London. 
9076. Puttey Carrier for Rattway SIGNALLING, A. G. 
Evans, London. 
9077. Construction of Brick ARcuHEs, E. Barrachin, 
jun., London. 
9078. Art of PLate Parintina, A. H. Smith, London. 
£079. Scorninc Boarps, W. W. de la Rue, London. 
9080. Bet Fasreners, G. C. Ricketts and A. R 
London. 
9081. Iron and Stee. without Sutpuur, H. C. Dyer, 
London. 
9082. Minera Gas, J. C. Hanauer, London. 
9083. SusPENDING or StretTcHING Device, A. Taesch- 
ner, jun , London. 
9084. BRUSH-MAKING Macuines, H. H. Lake.—(The 
National Brush Company, United States.) 
9085. BrusH-makinc Macuines, H. H. Lake.—(The 
National Brush Company, United States 
9086. Raitways, H. H. Lake.—(/nternational Railway 
Construction Company, United States.) 
9087, Umpre.ia SHeatus, E. H. Hirsh, London. 
9088. Re-Toucninc ProroGRaPHic NeoaTives, C. B. 
Mortland, London. 
9089. MANUFACTURE of Jams, F. A. Barritt, London. 
9090. Locks, E G. Rassnier, London. 
. Biast Furnace, C. Goedecke, London. 
9092. Liquip Merers, J. Smith, London. 
. COLLAR Stuns, C. C. Roberts, London. 
. MULTI-coLouR Parintine, T. J. Turley, London. 
. CUTTING-ouT APPLIANCE. R. Buchwald, London. 
9096. AromizeR for Fiuips, W. Hugershoff and F. L. 
Ellis, London. 
9097. BREECH-LOADING OrpwanceE, L. L. Driggs, 
London. 
9098. CasH Recisters, R. Haddan.—(The National 
Cash Register Company, United States.) 
9099. Sctssors SHARPENERS, R. Haddan.—(J. G. Hermes, 
United States.) 
9100. Opera Giasses, J. Murphy, O F. Engwall, and 
C. Tiden, London. 
9101, Stampine MILs, G. M. Gross, London. 








9102. Umpreias, H. Norman, London. 
9103. Manuracture of Acips, G, W. Johnson.—(Kalle 
and Co., Germany ) 


Sth May, 1895. 


9104. Burrons, R. Wilkie, London. 
9105. MoNORAIL-BALANCED AMBULANCE Cak, A. G. Kay, 


don. 
9106. Rotters for Drop Scengs, H. T. Downs, V. J. 
Camus, and A. O. Allen, Kingston-upon-Hull. 
9107. Lawns Tennis Racquets, &c., H. Thompson and 
Lizzie Dawes, Birmingham. 
— Cups for Cycuina, &c, E. Brown, 


ing’ e 

9109. TREaD for Sreps of Fiicuts of Stairs, H. L. 
Doulton, London. 

9110. Steam Borers, G. 8. Fleming, Glasgow. 

9111. TeLePHoNic Recervers, 0. D. Janszen.—{Arsine 
Gerbert, France.) 

9112. MuLtipLe TeLePHonic Communications, C. D. 
Janszen.—(Arsine Gerbert, France.) 

9113. Wing Nertixe, C. Greenwood, Manchester. 

9114. PHotograpuic Printing Screens, &c., J. Robin- 
son, London, 

9115. FLexisLz ARMOURED Hoss, F. Reddaway, Man- 


chester. 
9116. FrexisLe Hose for TrRaNsMITTING Sream, &c., 
. Reddaway, Manchester. 
9117. Casinets for Fancy Articies, L. W. Stone and 


. Crowe, 3 
9118. INHALERS for ConsumpTive Patients, J. Kay, 


iW. 

9119. Perrume Hotpers as Dress ORNAMENTS, &c., 
M. Lotheim, Birmingham. 

9120. Enve.opes, E. Ball, Walsall. 

9121. Framines of Cycie Sappies, J. B. Brooks, 
Birmingham. 

9122. Curtine and Mincine Knives, &c, T. Jones, 
Dudley. 

9123. Auromatic CLosira Vatves, W. H. Wilson, 


on. 

9124. Bicycie or TaicycLe Brakes, P. G. Winstanley, 
Nuneaton. 

9125. Compensatine Sionat Wires, F. B. Hart, Man- 
chester. 

9126. Oversuoes, J. F. O’Brien, London. 

9127. Sueep Diprinc Apparatus, W. T. Hughes, 
Aberystwyth. 

9128. Bortexs, G G. Rhodes, Bradford. 

9129. SEsuRING Sisn Pocket Pisces, R. Leggott, 


ord. 

9180. Vatves, C. K. Welch, London. 

9181. Sewinc Macaines, A. Anderson.—(The Singer 
Manufacturing Company, United States.) 

9182, Connectors, C. M. Dorman and R. A. Smith, 
Manchester. 

9133. Drivinc Grar for VeLocierpgs, W. Cunliffe, 

anchester. 

918%. EnveLorpge for Postat Purposss, A. McG. Wil- 
liamson, Manchester. 

9135. Winpow Fastener, J. W. Phillips, Cambridge. 

9186. MacuiNery for Makino Boots, &c., T. Brining, 


9137. CHRONOGRAPH Mecuanism, J. McNeil and T. 
Montgomery, Greenock. 
.““ TRAVELLER for Ssips’ Spankers, J. Fairlie, 


iw. 
9139. Goty Srroxe Trainer, A. F. Macfie and R. 
derson, Glasgow. 
9140. Screw VaLve Frost Cock, J. Milne, Edinburgh. 
9141. AccessiBLE Waste fur Basins, &c., J. Milne, 


Edinburgh. 
= Yarn SmasH Prevestative, J. Morgan, Porta- 


own. 
9143. Lirrina Macuinery, H. C. Walker and H. W. 
Umney, London. 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


532,265. Portaste Hypravutic Poncn, £. B. 
Cornell, Philadelphia, Pa.—Filed December 2nd, 
1893. 

Claim.—{1) A hydraulic punch, comprising a body 
having recess in its lower edge to straddle a rail, a 
die in one wall of said recees, a horizontal chamber in 
the opposite wall, a piston mounted in said chamber 
and having a punch socket or holder opposite said di 
a vertical chamb icating at its lower en 
through a check valve with said horizontal chamber, 
and having a reservoir oe with its upper 
end, a valved plunger in the said vertical chamber to 
permit liquid to flow past its valve into suid chamber, 
a plunger rod extending upwardly through a gland in 
the top of said vertical chamber and a spring pressed 
operating mechanism connected with its upper end, 
and comprising a lever having an adjustable fulcrum 
atits inner end, and a notched or recessed lower edge 
in rear of its fulcrum and engaging bye se end of 
the plunger rod, substantially as set f - (2) The 
combination with the body of the implement having 
a chamber for the punch piston and a larger chamber 
therebeyond, a chamber for the Ey 4 mechanism ; 
the latter chamber being enlarged at its open upper 
end into the reservoir 22, of the cap 23 closing the top 
of the reservoir and having a central cylindrical exten- 
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sion forming the plunger chamber 26 earns 
between its ends, with lateral openings leading into 
the reservoir, and having an —— and a valve 
chamber, a valve 36 in said chamber, and closing 
upwardly over said opening, a screw-threaded casing 
screwing into said valve chamber, holding the valve 
36 in place and provided with apertures 35 communi- 
cating with the rear end of the chamber of the punch 
ston, the valved plunger working in the said cylin- 
rical extension and having a stem or rod extending 
up through a gland in the cap 23, and a means for 
operating the plunger rod, substantially as set forth. 
(5) A hydraulic punch, comprising the o 
body, a screw extending transversely throug! 
of the body, and a transverse chamber in the o; 
leg, a piston working in said chamber and ha ng a 
vobeons outer end having a ch socket or holder, 
and an external spring provided with a tension regu- 
lating seat or head, having an opening through which 
said reduced end freely slides, a vertical chamber 
having valved communication at its lower end with 
suid transverse chamber, the valved plunger and its 
operating mechanism, substantially as set forth. 


532,232. Steam on Gas Tursing WHEEL, Carl G. P. 
de Laval, Stockholm, Sweden.—Filed August 13th, 


1§92. 

Claim.—(1) The combination, with the body of a 
steam or turbine wheel having a circumferential 
recess and concentric ribs in the faces of said recess, 
of a series of se te buckets —— closely 
together and provided with notched shan’ 
by the concentric ribs on said recess, and provided at 
their outer ends with projections or abutments, which 





————, 


are placed in contact with each other, subs’ 
eet forth. (2) The combination, with the bert 
steam or eS turbine wheel, formed of two discs fe 
plates having a circumferential recess and concentric 
ribs in the faces of said recess, of a series of se arate 
buckets arranged closely together and provid. with 
notched shanks or stems en; by the concentric 
bs in said recess, and provided at their outer ends 
proj r abut ts, which are placed in 
contact with each other, and means for securing said 
discs together, substantially as set forth. (8) The 
combination, with the body of a steam or gas turbine 


[532232] 





wheel, formed of two discs or plates, being thicker at 
the centre and having a circumferential recess and 


of se’ te buckets arranged closely together and pro. 
vided with notched shanks ong ed by the concentric 
ribs in said recess, and provi at their outer ends 
with projecti or abutments, which are placed in 
contact with each other, a fixed nut at one end of a 
shaft ing through the centre of the wheel, and a 
detachable nut screwed on to the other end of said 
shaft, substantially as set forth. 


632,297. Insector, B. M. Throop, Geneva, Ohio,— 
Filed May 2\st, 1&94. 

Claim.—{1) An injector, comprising an injector 
casing having a steam inlet, a water inlet and outlet, 
and an interior compartment a set of lift nozzles 
connecting the steam and water inlets with the said 
compartment, a set of forcing nozzles connecting the 
said compartment with the outlet, and a double valve 
arranged in the said casing and adapted to connect 
the steam inlet with the steam nozzle of the set of 
forcing nozzles and the said compartment with the 
outlet, substantially as shown and described. (2) An 





injector, comprising a casing having a central com- 
perm en into which water is discharged from the 
ting nozzles, a set of forcing nozzles extending into 
said compartment and discharging into the outlet of 
the casing, and a valve for connecting the said com- 
partment with, and disconnecting it from, the outlet 
of the casing, substantially as shown and described. 
(3) An injector, comprising a set of lifting nozzles, a 
set of forcing nozzles, a valve intermediate the said 
sets of nozzles, and a steam pressure nozzle for the 
said set of lif nozzles, and having its steam inlet 
controlled from the said valve, substantially as shown 
and decribed. 
, COMBINED VAPORISER AND IGNITER FOR OIL- 
omnes. < . Lorenz, Carlsruhe, Germany.—Filed 
September 28th, 1894. 

Clarm.—In an oil-motor having an automatic igniter 
arranged in a special, non-cooled explosion chamber, 
and adapted to accumulate the heat generated by the 
explosion, the combination with said igniter of a 
Solow vaporiser arranged between the walls of said 


explosion ¢hamber and the igniter, and inclosing the 
latter at its rear and sides, but leaving it uncovered 
in the direction to the piston, said vaporiser being 
adaj to prevent the igniter from coming in contact 
with the dispersed, non-vaporised oil, and from being 
sooted by the residues of the same, substantially as 
described. 
535,895. Suarer on Metau Praner, M. Flather, 
Nashua, N.H.—Filed May 16th, 1894. Es 
Claim.—(1) A ram adjusting device for shaping 
machines, consisting of ahand wheel operating on the 
es of ram, and secured to the upper end of a sleeve, 
id sleeve operating in a longitudinal slot in the 
upper side of a ram, and being vided with gear 
teeth on its lower end, which mesh into a rack secu’ 
to the inside of the ram, substantially as and for the 
purpose set forth. (2) in a ram adjusting device for 











shaping machines, the combination with the ram, of 
@ pitman bluck capable of being adjusted in grooves 
in the under side of said ram, a bolt fitting loosely in 
a sleeve which passes through a slot in the top of said 
ram, one end of said bolt being secured to the said 
tman block, and the other end threaded to run in 4 
ed hole in @ lever, said sleeve having a hand 
wheel keyed to its upper end, and gear teeth ou its 
lower end, said gear teeth meshing intoa rack secu 
to the inside of the ram, all as and for the purpose set 
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NPLATE INDUSTRY IN THE UNITED 
THE TI STATES. 


[From OUR SPECIAL COMMISSIONER. ] 
(Continued from page 416.) 


Tue development of the tin-plate industry has naturally | ¢h 


resulted in good business for the manufacturers of the 
machinery required, and one of the largest of these firms 
has been running its plant day and night since February, 
1394. The g business and steady demand have led 
many machinery firms to take u 8 special branch, 
which they have found a profitable venture. This 
activity has in its turn led to great improvements in the 
machinery, both in regard to new types of machines 
and to matters of detail. As a result, some of the older 
machines are already being replaced with others which 
give a greater economy in operation, being designed with 
a view to the necessities of economy in manufacture to 
meet the existing conditions of competition. One 
company has replaced its old-fashioned tin and terne 
plate machines with the Newbold-Phillips adjustable 
machines, by means of which a much finer finish is said 
to be given to the plates, while the output is doubled. 
The old style pickling vats were also replaced by a New- 
bold pickling machine, with crates run overhead to each 
set. Another company has put in the latest improve- 
ments in pickling, branning, or cleaning and polishing 
machines, and as much labour-saving machinery as pos- 
sible in the way of cranes, overhead tracks, &c., to 
handle the annealing boxes and to carry the black plate 
from one department to another. 

On the other hand, it is matter for very interesting 
consideration that while more and more machinery is in 
general being introduced to supplant manual labour, one 
of the large manufacturing firms advertises as its speciality 
that no rolls are used in the process of coating its roofing 
tin, the work being done entirely by hand, “ exactly the 
same as fifty years ago,’’ and that the great durability of 
this tin-plate is proved by the use of “nearly one 
hundred million square feet without a complaint.” It 
claims that rolls simply squeeze off the metal coating and 
the palm-oil, both of which constitute the life and value 
of a roofing plate. In answer to an inquiry on this 
point the firm replies as follows :— 

Our “ old-style” brand terne is made in open pots, and by the 
pure palm-oil process only, and without the aid of machinery of 
any kind, It is made entirely by hand in the most thorough 
manner and in the most expensive and costly way that we know 
of, everything being done to make it the finest plate that can be 
made at any cost. Our other guaranteed brands are also made in 
the very best manner, and as the bulk of our make is in these five 
grades of roofirg tin, we have no interest in any process that 
would tend to cheapen their cost. In Morewood’s sets, and in such 
patent stacks as we use, we of course employ machinery, and 
although we do not care to undertake in our works plates of cheap 
character, we are glad to embrace any new methods that would 
improve the make without deteriorating the quality. It is reason- 
able to suppose, arguing upon the lines of this country’s wonderful 
development in the iron and steel industry, that we shall improve 
the manufacture of tin-plate over the primitive methods that still 
seem to exist in Wales, where the lack of any competition with the 
outside world up to within a short time has not necessitated on 
their part much thought of improved methods. We now have 
twenty-two tinning stacks in use, 

American manufacturers are naturally inclined to be 
reticent as to their specialities in machinery and methods, 
especially in matters of detail, owing to the close com- 
petition which is imminent, as already shown. In fact, 
one of the large manufacturers writes that the tin-plate 
industry is of so recent development that he does not 
feel justified in giving details for comparing methods here 
with those used abroad, especially as the former are 
changing very rapidly. Another says that he considers 
great harm has already been done to the industry by too 
much controversy in publication, and also thinks that the 
little detail improvements that are made after great study, 
and at considerable cost, should be the private property of 
those who make them, and should be stehdehal 

In all the new works, and in the improvement of older 
works, special attention is paid to the transportation of 
raw material from process to process, and the handling 
of the finished product. For this purpose elevators, 
conveyors, overhead tramways, narrow-gauge railways, 
transfers, electric and other travelling cranes, &c., are 
extensively applied. At the Norton Works, a small storage- 
battery electric locomotive is used for working about the 
tin-plate works and the can factory, replacing manual 
labour for moving the cars. It is 5ft. long, 2ft. 6in. wide, 
and 8ft. Sin. high, carried on four 20in. wheels, and 
weighing about 5000Ib. The battery consists of twenty- 
four chloride cells, which stand the rough service, with 
its bumping and jarring, without sustaining any injury. 
The battery is charged from a generator supplying power 
to motors which run some of the mill machinery, and a 
wire is laid from the generator to certain points along the 
track, so that the battery can be charged whenever the 
engine is standing. The motor developes 4-horse power 
at 50 volts, but can develope 6-horse power at 80 volts, 
and the engine can haul five cars weighing about 8000 lb. 

There are indications of a gradual increase in the use 
of electric power for driving the machinery of tin-plate 
works, with the exception of the roll trains, as the large 
central steam plant is more economical in operation than 
& scattered number of smaller engines. At the same 
time, the saving of power otherwise lost in gearing and 
belting is considerable, the machines can be better regu- 
lated, the power can be better distributed, and it can be 
better known what power is required for each machine. 
The electric power is thought to be specially adapted for 
driving the shears, cleaners and polishers, conveyors, 
cranes, and machine tools. 

There seems to be little definite knowledge as to the 
Power required in the black plate mills, there being a 
great diversity in type and power of engines used in 
mills of practically the same capacity, and a great differ- 
ence in power consumed, owing to losses in gearing and 

ansmission. At the Morton Works a Hamilton-Corliss 
engine, with cylinder 82in. by 60in., drives three hot 
mills, 24in. by 82in., all in one train; and a similar 
engine, with cylinder 24in. by 48in., drives a cold roll 





processes of manufacture somewhat in detail. 
eB re the steel billet is heated to a welding heat, | 
an 





train with three mills, 20in. by 32in. Steam is supplied 
by four return-tubular boilers, 16ft. long and 5ft. 6in. 
diameter, with fifty-eight return tubes 4in. diameter. 
During two weeks’ operation, with the atmospheric tem- 
perature ranging from — 12 deg. Fah. to+ 10 deg. Fah., 
e@ maximum power developed was 486-horse power, and 
212 tons of plates were turned out. The following are a 
few random instances of mill power equipment :—(a) Six 
hot mills driven by an automatic cut-off engine with a 





FRONT VIEW 


it is rolled into a bar several feet long, about Tin. wide, 
and from 3in. to in. thick, according to the size of the 
plates required at a given weight per foot. This bar is 
then cut into lengths of 21jin., making a 20in. plate with 
an allowance of 1}in. for trimming. ForI C plate each 
piece of bar will weigh about 191b. The piece of bar is 
then ready for the hot mills, in which—after having been 
heated—it is rolled out to a length of about 56in. Two 
pieces are then matched together, doubled while hot, 
trimmed in the -doubling 
shears, and put back in 
the heating furnace. 
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When at the proper 
heat the pack is again 
rolled to a length of 
about 56in., and again 
doubled making eight 
sheets or layers in the 
pack, and the pack is 
again heated, and rolled 











to 58in., the finished pack 
then measuring about 








20in. by 58in. The rough 








edges are then trimmed 





FIl 3 HEATING FURNACE | 


FOR TIN-PLATE MiLL 
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off in the shears, and the 
pack is cut into two pieces 
20in. by 28in., or four 
pieces 14in. by 20in., the 
former being the most 
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PLAN 


cylinder 42in. by 60in.; (b) six hot mills driven by a 
balanced slide valve engine with acylinder 36in. by 60in.; 
(c) six cold mills driven by a tandem compound engine 
with cylinders 28in. by 60in , and 50in. by €0in.; (d) four 
cold mills driven by an engine with a cylinder 28in. by 
48in., which is intended to drive also three additional 
mills ;7(e) four hot mills driven by a balanced slide-valve 








usual. The eight layers 
in each pack are then 
separated by men, and if 
the packs open well there 
are 32 sheets, 14in. by 
20in., obtained from the 
two pieces of bar. These 
32 sheets weigh about 
81 |lb., the 88 lb. of the 
two pieces of bar having 
been reduced 7 lb. by 
trimming. It is caleu- 
lated that 112 sheets 
weigh 108 Ib., and for 
other sizes and thicknesses the bars must be rolled to 
proper thickness and sheared to proper length. 

What is known as the Welsh sheet and pair heating 
furnace for tin-plate mills, as built by the Vulcan Works, 
is shown in Fig. 3. The working hearths have been in- 
creased with furnaces of this design, the grate surface 
being proportionately increased; and as there are no 











HOT MILL FOR BLACK PLATE 


engine with cylinder 26in. by 48in., which has run suc- | 
cessfully on a steam pressure as low as 40 Ib. per square | 
inch ; (f) three hot mills driven by a Hamilton-Corliss | 
engine with cylinder 32in. by 60in. This engine is con- | 
nected direct, and in regular running has never indicated 

more than 162-horse power per mill; (7) two hot mills | 
driven by a Corliss engine with cylinder 34in. by 72'n.— | 


plates to stay the side walls, these walls are built heavy 
and strong, to prevent giving way by expansion. The 
stack or chimney with down-draught air chamber can be 
changed to an overhead stack, using a sliding damper; of 
a separate stack for each furnace can be used. Coke 
instead of coal is being used in some heating furnaces. 
The common practice is to have a single stand of hot 


| rolls to a mill, consisting of a pair of chilled rolls 24in. 
| diameter and 82in. long, with 19in. necks, and having 
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FICS 
HOT MILL HOUSINGS 


cylinder 28in. | 


I now propose to consider the machinery and the | 
In the | 


en passed through the rolls of a bar mill by which 


heavy housings weighing about 22,000lb. each. By this 
arrangement the output is increased, the breakages are 
less than where two stands of rolls—roughing and finish- 
ing—are used, and the quality of the plate is said to be 


| somewhat better. A general view of a modern hot mill 


plant is shown in Fig. 4, and the heavy construction of 
the housings is shown in Fig. 5. In order to keep the 
rolls smooth in surface, they are sometimes polished 
between each heat by means of an oak block faced with © 


emery, which is held to the rolls while they are hot, as 
| soon as the heat is finished. 


The shears are usually driven by small engines mounted 


| on the machines, so that the shears are operated entirely 
| independent of the rolls and rolling mill engines, but the 


machines are sometimes driven by these engines. In 


| Some cases belting is used. The Wais and Roos com- 
| bined shearing and doubling machine—shown in Fig. 6— 


has a shear blade moving vertically, and thus cutting 
neater and closer than an “alligator” shear, for as the 
blade of the latter works in the same way as that of a 
pair of scissors, the sheets cannot be held tightly together, 
and will slip as the blade cuts. The combined machine 
effects a considerable saving in the time of the operator, 
who has otherwise to keep moving from the doubling 
machine to the shears. The shear and doubler may be 


| operated together or separately, and the former may be 


used for cutting packs or trimming tin-plate, the knives 
cutting 36in. in width. The doubler is driven by a crank 
from the same shaft that operates the shears, and the 
toggle joints give a powerful but quiet running motion. 
The doubler can work very heavy metal, and has an 
opening 28in. wide, while the head lifts about Sin., being 
adjusted by couplings having right and left-hand threads, 
so that it is kept exactly parallel, and the operator can 
double the sheets closely or loosely as desired. This 


at 35 revolutions per minute, 901b. steam pressure, and | machine is shown fitted with an engine having a cylinder 
} cut-off, this would develope 575-horse power ; (2) two | 7in. by 10in., but it can also be fitted to be run by a belt. 
hot mills driven by a Corliss engine wi 
by 48in., and two hot mills driven by an automatic cut-off | complete. The Leechburg doubler—shown in Fig. 7—is 
slide valve engine with cylinders 36in. by 42in. 


It is compact, self-contained, and weighs about 5400 Ib. 


of the alligator pattern, and has its engine mounted on 
the bedplate. The doubling table is rigidly bolted to the 
main bed of the shear, and the top of the table on which 
the plates are bolted is also finished, so that one stroke of 
the doubling arm will double the sheet, instead of two or 
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three strokes being required, as in some of the older 
styles of machines. 

The squaring shears—known also as trimming and 
finishing shears—are usually of the vertical blade or gate 
pattern —shown in Fig. 8—which is the Leechburg 
machine. 
the jaws in continual operation while‘the mill was running, 
the machine—as well as the old doubling machine—being 
driven by connections from the mill engine. It thus 
required a skilled shearman, and even then many plates 
were wasted through not being sheared accurately. The 
machine illustrated operates only when the foot lever is 
depressed, so that the 
place the sheets ; and it is claimed that an inexperienced 
man can—after a little practice—cut plate as well as and 


more rapidly than a skilled man at one of the old | 


machines. In the Lewis shear—which is somewhat 
similar to the one shown, but has the shaft driven direct 
from a heavy belted fly-wheel—the two rods connect- 
ing the shaft-throws with the blade have the feet 
machined to a true circle, and bear upon brass pressure 
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THE WAIS AND ROOS SHEARING AND DOUBLING MACHINE 


blocks fitted to the blade. 
which connect the lugs in the top of the knife 
block with the feet of the rods work in slotted 
holes in the lugs, and vertical set screws bear upon them, 
so that any lost motion can be readily taken up, and 
wear at these points need not, therefore, affect the work- 
ing of the machine. The upper knife block is counter- 
weighted, so that it must always stop at the top of its 
stroke. It sometimes happens, through careless manage- 
ment, that the knives strike one upon the other, with the 
result that the frames or housings break at the neck, 
rendering the machine useless. In the Lewis machine 
this is provided against by making the caps of the 
housings separate, and fastening them by large bolts, 
each of which has a groove cut just below the head, so 


The horizontal pins 


The old alligator type of squaring shears had | 


shearman has time to properly | 






| 5 lb. per 100 1b. of plate—this being for the present black 
| pickling, and the subsequent white pickling—although in 
mary casesitis said to amount to8 lb. or 121b. ofacid. This 

process is usually done by patented machines, the plates 

being placed in a crate, which is revolved or moved 

vertically by steam or hydraulic power in a tank, so as 

' to thoroughly swill the surfaces of the plates. The crate 
is then transferred to a tank of clean water, and moved 

in the same way, so that the water rushing over the 

plates will thoroughly wash them of the acid. The 

Mesta or Leechburg pickling machine, shown in Fig. 9, 

is of the rotary type, operated by steam, complete on 

its own foundations, and within a circle of 19ft. diameter. 

| The arms from which the crates are suspended are 6ft. long. 
An automatic valve controls the flow of steam to the 

cylinder, and the machine is said to be very economical 

in the use of steam. The capacity is about 45 tons of 

black plate in ten hours. The machine was patented and 

first introduced in 1892, and the makers report that 

sixteen are now in use. 

Various attempts have been made to effect the pickling 


by electricity, but the almost insuperable difficulties have 
been the variation of resistance in the solution to the 
current, and the irregular action of the current on the 
surfaces to be pickled. The International Metal Pickling 
Company is said to have successfully applied a system 
invented by Mr. Alex. S. Ramage. The articles to be 
pickled—i.e., the plates in tin-plate work—are made 
the anode or positive pole during the electrolysis of a 
solution of a salt of iron. The plates are connected to 
the positive pole of a small dynamo, and a circular sheet 
of iron in the solution is connected with the negative 
pole. The current passing through the solution liberates 
the acid of the salt on the anode—or plates to be pickled 
—and the iron of the negative plate. The acid on the 
anode combines with the surface scale of iron, forming 
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that in case of the vertical bursting strain due to the | 
knives striking each other, the bolts will snap and release | 
the caps, involving only the destruction of the bolts. | 
The knives are ground with four cutting edges, and the 
machine is designed for hard work, fast running, and 
accurate cutting. The band fly-wheel is 48in. diameter, | 
6in. wide, and weighs 900 lb., having a steel clutch | 
riveted to it. The machine weighs about 5250lb. The | 
Vulcan squaring shear is also driven by a belt fly-wheel, | 
and has an automatic clutch which stops the knife at the | 
top of its stroke. | 

The black sheets rolled and cut as above described are | 
now subjected to the black pickling to remove the scale | 
formed during heating and rolling. This process con- 
sists in immersing the plates in heated dilute sulphuric 
acid, and then washing off all trace of the acid by 
immersion in clean water. It is estimated that by 
careful work the consumption of acid should not exceed 
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the original salt again, which is dissolved in the solution, 
while the iron removed from the anode is deposited on the 
negative plate. A current of 44 to 5 volts between the 
anode and cathode is required for black pickling, and 
1} to 2 volts for white pickling. The former requires the 
greater current, as the scale is a poor conductor and offers 
greater resistance, the current passing through with less 


voltage as the scale dissolves. Among the advantages ail 


claimed are the saving in acid, the freedom from the un- 
healthy steam and acid fumes, and the prevention of 
pollution of streams by waste liquor. The process has 
been tried with rods for wire-drawing and with plates for 
tinning, 1000 Ib. of plates being pickled at one time. 
The company informs me that the process has been 
thoroughly tested in the tin-plate works, and is now being 
installed in a plate mill now handling 30 tons of plates 
per day—15 tons for black pickling and 15 tons for white 


of the acid used by the old process, at a small cost for 

wer, and to save all the iron dissolved from the plates, 
The time occupied is about the same as in the acid pro- 
cess. For rod work, an 8-horse power dynamo supplied 
current for pickling one ton of rods per hour consecutively, 
On the other hand, a writer in Tim and Terne sayg 
that as one of the most important points in pickling jig 
the rapidity with which the plates can be handled, it does 
not appear probable that a process unaccompanied b 
violent agitation would be applicable for either black 
— or white pickling of black sheets for tin-plate 
work. 

The pickled plates are now ready for the first anneal- 
ing, for which they are packed in cast iron or wrought 
iron boxes with deep covers of the same material. The 
bottom of the box has a wide, shallow pan, and the space 
between this flange and the bottom edge of the cover is 
filled with sand to exclude the air. The boxes are then 
run into the annealing furnace and kept there for ten or 
twelve hours at a dull red heat. When the boxes are 
removed they are allowed to cool thoroughly before the 
plates are unpacked. Some of the Blairsville cast iron 
boxes have a life of nine months’ continuous service, 
The Vulcan annealing furnace, shown in Fig. 10, has » 
capacity of 2000 boxes of plates, 20in. by 28in., per week. 
The boxes are run in and out on wrought iron trucks 
with roller bearings. The furnace may be used with coal, 
natural gas, or artificial gas fuel, and may be built with 
an overhead stack or chimney instead of the arrangement 
shown. A furnace of this capacity could be built by two 
bricklayers and two helpers in about twelve days, and 
would require about 15,000 fire-bricks, 1500 circular fire- 
bricks, 5000 common red bricks, and two tons of fire 
clay, 20,000 lb. of castings, and 1800 Ib. of wrought iron 
tie-rods. 

(To be continued.) 








WAGES IN LUXEMBURG. 


ACCORDING to @ recent report of the United States Vice- 
Commercial Agent at Luxemburg, the standard of wages is 
almost the same in Luxemburg asin Germany. The number 
of persons employed in the iron mines of the Grand Duchy 
has gradually increased from 1824 in 1869 to 4054 in 1893, 
The average daily wages of these workmen are for galler. 
workmen : — Drivers, 33. 4d.; miners, 1874, 4s. 7d.; 1894y 
4s, 2d.; rail layers, 1871, 23. 6d.; 1894, 33. 44d.; smiths, 1871, 
33. 14d.; 1894, 3s. 74d.; sorters, 1871, 23. 6d.; 1894, 3s. 24d.; 
surface miners*, 1871, 23. 8d.; 1894, 2s. 84d.; wheelwrights, 
1871, 3s. 14d.; 1894, 33. 74d.; labourers removing earth, rub- 
bish, &c., 1874, 2s. 3d.; 1894, 2s. 10d. 

Wages paid in blast furnaces, rolling mills, and steel works, 
are :— 


Blast furnaces: 
Overseers, permonth .. .. .. .2 of « &# 3 4—£5 4 2 
Crane hands, perday .. .. .. «2 ++ o« 28. 3$d. 
Founders, chief, perday .. .. .. «+ «+ 48, 2d.—5s, 10d. 

o Ae eee ee 

a gecomd, por day .. .. .. «oc o- %. Sd. 

. thjrd, perday .. .. .. .. «- 28. 104d. 
Machinists, perday.. .. .. ss ss ss se 28. 3hd.—8s, 14d. 
PEOUOMG, BOF ERG cc cc ce ce ce ce oe ME 
Polishers, perday .. oe -- 2. 19d. 
Uabourers, per day .. .. 2. «2 «2 os « 28, 1d, 

All others, perday .. .. .. os «+ «+ oe 28 2d.—2s, 11d. 
Rolling mills : 

Foremen, per month - £108 4 
Overseers, permonth . ee £5 0 0 
Lubricators, perday . +. 1s, 8d. 
Machinists, perday.. .. - 1s, 54d.—4s, 2d. 
Rollers, master, per day «- 78, 10d. 

pe first, perday . «- 6s. Id. 

‘“ second, per day nate - 4, $d. 

* assistants, perday . .. -. Sa. Sd. 
ReROUE ce cn ce wt te - 1s, 104d.—2s, J§d. 
Allothers .. Is. 5$d.—de. &d. 


Steel works: 


Foremen, permonth .. . . £1210 O€l4 11 8 


Foremen, assistant, per day.. - 4s, lid 
Basin hands, first, per day .. 4s. 3d. 
ae » second, per day 3s, 54d. 
ee » third, per day.. 8s. 14d. 
a » fourth, per day o wo Be 
TG, BOP GAT os 5. cs. cc. ce se te ce Meme 1G 
Converter hands, first, perday .. .. .. .. 48, 54d. 
” »” second, per day .. .. .. 38. 44d. 
on » perday.. .. .. .. 3s. Odd. 
Converter machinists, first, per day .. 4s. 34d 
* ra second, perday .. .. 3s. 5d. 
pe ” third (boys) perday .. 1s. 10jd. 
Cupola hands, perday .. .. .. .. «- «+ 28. 6d. 
Ingot cleaners, perday.. .. .. .. «. +. 2. 2d. 
eS eS eee ere ke 
Lubricators, perday .. .. «os «+ «+ eo 28. 6d, 
Machinists, perday . .. .. .. os «+ «+ 28 84d.—3s. 4d’ 
Masons, perday .. .. «- «2 «+ oF «- 38, 90.—3s 113d. 


Overseers, perday .. 
Smiths, per day.. KA Cb. Bh 00 ee Oe 
Wileere, OOP GAS... cc ve ce ce os te ee ee 
Weighers, per month do. de) Ge tee 

All others, per day .. és 66. as 00 be eee. 4. 
Speaking generally, the necessaries of life cost as much in 
Central Europe as they do in the United States. In the 
town of Luxemburg the cost of beef is 94d. per lb.; butter, 
1s. 04d. per 1b.; coal, £1 93. 2d. per ton; eggs, 104d. per dozen; 
flour, rye, 14d. per lb.; flour, wheat, 24d. per lb.; mutton, 8d. 
to 10d. per lb.; pork, fresh, 10d. per 1b.; pork, smoked, 114d. 
per lb.; sugar, 4d. per lb.; veal, 8d. to 10d, per lb. 








Tue Batic CaNaAL —The Supplementary Estimates for the 
construction of this canal include an item of one million seven 
hundred and three th d three hundred and fifty marks for the 
administration of the Baltic Canal by an Imperial Canal Office, 
under the Imperial Home Office, The Berlin correspondent of the 
Standard says that the office will consist of a Board of three 
managers—one of whom will act as President—with three building. 
inspectors and two harbour masters at their disposal. The canal 
will be guarded by Prussian Customs House officials, Eight canal 
masters, two master dredgers, two steersmen, two engineers, and 
two assistants for the two steam dredgers, and ten skippers and 
ten engineers for the official steamers, will be appointed. 
telegraph inspector and eleven other officials will take charge of the 
telegraphic service and the lighting of the canal ; thirty-one officials 
i the locks, thirteen the bridges, and sixteen the water 
supply. ides these, there will be two master pilots, forty first- 
class and twenty cecond-class pilots, twenty-three skippers, fourteen 
steersmen, twenty-three engineers, fourteen assistants, four tele- 
graph clerks, twelve lock-keepers, forty-three stokers, forty-two 
sailors, and forty-six ferrymen, The daties of the canal office are 
to keep the canal and the works connected with it in repair, to 
regulate the traffic, and to conduct alllegal business connected 
with the waterway. 


* In Luxemburg iron ore is frequently found ata depth of from 45ft. to: 
80ft. below the surface. In such cases the soil covering the lode is re~ 











pickling. The company guarantees to save 75 per cent. 





moved, and the men thus employed are called surface miners. 
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THE ROYAL UNITED SERVICES INSTITUTION. 
TORPEDO BOAT DESTROYERS, 

Arta meeting of the Royal United Services Institution held 
on Friday, the 17th inst., a lecture was delivered by Mr. John 
I. Thornycroft, F.R.S., on “‘ Torpedo Boat Destroyers.” Mr. 
Thornycroft began by saying that a description of this new 
class of vessel should give rise to a valuable discussion at that 
Institution. It is by building practically a larger torpedo 
boat that we have been able to fulfil the requirements of a 
destroyer. As long ago as 1885 it was decided to build a class 
of boat for this purpose, but only of the size and speed of 
torpedo boats carrying two 3-pounder quick-firing shell guns, 
and three double-barrelled Nordenfeldt guns, as an alterna- 
tive to torpedo tubes, and they were never commissioned as 
torpedo boat catchers. In 1886, catchers of a new type, 
represented by the Rattlesnake, were built. These were 550 
tons displacement, and attained a speed of 19 knots. They 
were armed with one 4in. gun, and six 3-pounder quick-firing 
guns, besides torpedo tubes. It was found necessary to 
increase the size of the next torpedo boat catchers, as they 
were then called, to about 800 tons, and between 1888 and 
1890 a considerable number of these vessels was built, and 
known as the Sharpshooter class. The engines were intended 
to develope the 4500 indicated horse-power, which would give 
them a speed of 21 knots; but difficulties were experienced 
with the locomotive boilers, and it was found that only about 
3500 indicated horse-power could be obtained. In 1892 the 
Speedy, with ten others, were built, slightly larger than the 
Sharpshooter’s; and the Speedy, which Messrs. Thornycroft 
built, was fitted with water-tube boilers, and was able to 
develope about 1000 indicated horse-power more than the 
others with locomotive boilers. 

It is evident that although there may be conditions of 
weather which will give the torpedo gunboats the advantage, 
in spite of the six or seven knots more speed of the torpedo 
boats in smooth water, yet they cannot be considered efficient 
destroyers unless they have considerably the advantage in 
speed in all weathers. Hence the introduction of the new 
torpedo boat destroyers, which have, firstly, the all-important 
element of speed, and are of sufficient size to maintain a high 
speed in moderate weather. They greatly resemble enlarged 
torpedo boats. Although these destroyers are considerably 
larger than the torpedo-boats, their dimensions have been 
kept as small as was possible to fulfil the conditions, 
which consist in being able to maintain a speed of 27 knots 
for three hours, and carry all stores and ammunition for their 
gun and torpedo armament, which consists of one 12-pounder 
quick-firing gun, five 6-pounder quick-firing guns, and two 
tubes for 18in. torpedoes. 

The dimensions of the Daring, which was one of the first 
orders for destroyers, are :—Length, 185ft.; beam, 19ft.; with 
an extreme draught of 7ft. Inthe second order the length 
was increased to 200ft., the additional length being required for 
extra crew accommodation. In the 30-knot destroyers which 
Messrs. Thornycroft have just undertaken, they have found it 
necessary still further to increase the dimensions. The very 
large power required for the torpedo boat destroyers—of which 
the Daring may be taken as an example—to attain their 
speed, indicates the enormous difficulties which bar the way 
to attaining equal speed in larger vessels, for although there 
is economy of power to be obtained generally by increased 
size of vessel, this rule is subject to complete reversal under 
certain conditions, which can be explained by Froude’s rule of 
corresponding speeds, which show that although we can 
attain a speed of 30 knots economically in a vessel of about 
the size of the present destroyers, if we increase the displace- 
ment three or four times the performance is far less satis- 
factory ; and if we go on increasing, we shall not arrive at 4 
size favourable to this speed until we get to the largest 
dimensions. 

The lecturer next directed attention to curves of perfor- 
mance obtained from the Daring’s progressive trials. The 
variations in the coefficients of performance are very interest- 
ing. At about 12 knots it reaches its highest value, being as 
much as 250; at 18 knots it falls to 200, which is still a very 
good performance; and at 24 knots a temporary minimum 
seems to be attained. After this speed up to the highest— 
29 knots—the coefficient goes on improving; and it was 
evident from the formation of the wave surface as seen from 
the vessel, that as the speed increased after a certain rate the 
disturbance became distinctly less. The curve of slip is also 
instructive, as indicating the large amount of work wasted in 
wave-making at about 24 knots. With some of the screws 
tried a very curious effect was made evident. When they 
were taxed beyond a certain limit a sudden increase in slip 
was developed, and it was found that this was due to the 
insufficient blade surface, which caused the loss of pressure 
at the back of the blade to be so great that the available 
head of water could no longer cause it to keep pace with 
the retiring screw blade, thus leaving a hollow space which 
materially interfered with the action of the propeller, and at 
the same time set up vibration, which did not exist when 
the screw was working properly. The lecturer then described 
the new form of stern used with excellent results in the 
Daring. One great advantage of this flat form of stern is its 
capacity for never leaving the water and allowing the screws 
to race. 

The destroyers are necessarily quick rollers from their 
small size, and have a metacentric height, with all weights 
on board and 30 tons of coal in the bunkers, of 2°48ft. The 
righting moment, as shown from the stability curve, is a 
maximum at 46 deg. and vanishes at 95 deg. 

The lecturer then considered the offensive powers of these 
little ships. As for their defensive efficiency, that is practically 
nothing. To make them bullet-proof would add 13 tons to 
their weight. The lecturer then described the engines and 
boilers, which we have already fully illustrated. 

Speaking of the firing, he said the stokers have to exert 
themselves much more than when firing the ordinary slow- 
working boiler, for when the boat is running at full speed, if 
the crew are divided in two watches, it would mean that each 
man must stoke about 600 indicated horse-power of boiler, 
which is many times the ordinary rate of working, and 
necessarily requires verygood men. Again, as it is important 
to run the engines very fast, it may be interesting to con- 
sider how the artificers in charge of them are taxed by this 
necessity, and compare the running of torpedo boat engines 
with the engines that were used in the first steam vessels, 
which made few revolutions in a minute, examples of which 
are still to be found in tug boats, for which they are suitable. 
We findin the tug boat engine only one steam cylinder; the 
driver stands with levers and valves within his reach, so fitted 
as to enable him to control the motion of the piston by their 
means, and to arrest its slow motion at any part of its stroke. 
By this means, although the engine has only a single crank, 





the motion of the paddle-wheels can be governed with great 
nicety and stopped within half a revolution or less at any 
oint desired. Any want of adjustment in the engine can be 
Jetected by sound, by feeling, or by sight, and this is the 
order in which the senses are of importance for the engine 
driver. In the slow movement of the single engine all the 
sounds can be identified, the motion is not so rapid as to 
prevent any part from being felt with but little danger to the 
skilful hand, and it can be seen at what part of the revolu- 
tion any particular new noise takes place; in this way its 
cause may often be detected and a suitable remedy devised. 

If we turn from this comfortable working heavy engine to 
the high-speed torpedo boat engine working at its highest 
power, we then note that the sound in the engine-room is 
confused by the addition of a number of auxiliary engines, 
each adding their own particular series of sounds to the noise 
of at least three cylinders of the main engine, and all these 
engines making a confusion which is further complicated by 
the fact that the auxiliary engines in their rate of working 
keep no constant ratio to each other or the main engines ; 
they may be considered as part of an orchestra having a 
separate conductor for each instrument. Now take the next 
important sense for the engine-driver, feeling. The engines 
are revolving, say, 400 revolutions in a minute, and the im- 
portant moving parts must be touched by the fingers, and any 
change of temperature detected promptly. If this is not done 
heating may ensue, which may oblige the engines to be 
stopped. In this rapid working the eye is even put toa great 
disadvantage. The motion is so rapid that no particular 
position of any working part can be assigned to it, while spray 
of water and oil is thrown in the eyes and the vision tem- 
porarily impaired. However, this description only applies to 
running at the highest speed, for when the speed is reduced 
to that used for ordinary cruising, the stresses on the parts 
are so small that the complicated machine has few parts 
which require special attention, and all comes under easy 
control. In the stokehold, also, there is a great contrast 
between full-speed and cruising. The latter only involves 
the use of, perhaps, half the boilers, working so easily that 
the fires are dull and continue to do their work without any 
attention. At full power the firing scarcely ever ceases, and 
the forced draught gives such a high temperature in 
the furnaces as to render the light blinding and painful 
to the eyes, making the use of coloured glass necessary to 
protect the eyes when examining the furnace to see in what 
part the fuel is most required. The space for stoking is 
limited, and the coal bunkers being small, cannot afford con- 
venient room for the coal being rapidly trimmed from them. 
The very large amount of air passing through the stokehold 
causes coal dust to be carried about so as to be most un- 
pleasant. In all this dust and hurry the water level and 
steam pressure must be attentively watched, and we owe 
much to our stokers for performing these duties, which are of 
the first importance for the speed and safety of the boat. 
The lecturer concluded with a few words about the colour of 
boats, submarine boats, and the necessity for making large 
men-of-war fast. 

Admiral Cleveland opened the discussion. He said he had 
recently spent a day in the North Sea on board a destroyer, 
and had been much edified by the experience. He considered 
that this type of vessel was quite in its infancy, and until 
they were more developed and more was known about them 
it was impossible to criticise them. Concerning the question 
of disguising the boats as much as possible by, among other 
things, painting them certain colours, he could not see the 
use of any disguise while the funnels continuously emitted 
flames. He would like to know if there was any remedy for 
this evil. With regard to the “Tower” steady gun plat- 
form—which Mr. Thornycroft had mentioned—he doubted 
whether it would be successful owing to the quick motion of 
these boats. Of course it was premature to express an 
opinion, and he consoled himself with the thought that we 
should soon see how they behaved from the results of the 
prospective trials. He entirely agreed with Mr. Thornycroft 
in his remarks about the most unsuitable fittings for these 
special vessels. He pointed out that these vessels were 
specially built to destroy torpedo boats, and therefore, in his 
opinion, it was a mistake to fit them with torpedo tubes, 
which he characterised as heavy and useless for the particular 
class of service for which these vessels are intended, He 
thought that the water-level question was a very serious one, 
entailing as it did such constant watchfulness. 

Captain Moore was the next speaker. He was curious to 
know why liquid fuel was not used, seeing how uncomfort- 
able were the stokeholds of the vessels in a seaway, and the 
difficulty of stoking, kc. The Great Eastern Railway had 
made it @ success ; why should it not be equally advantageous 
in a torpedo boat destroyer? He would also like to know 
something about the price of aluminium. It was said that 
vessels were not built of this material in our Navy because 
its cost was prohibitive. Perhaps Mr. Thornycroft could give 
some information on this head. 

Admiral Houston-Stewart recalled an opinion expressed by 
the late Mr. Froude concerning the rolling of vessels. That 
gentleman used to say, and prove, that you might reduce 
rolling almost to nothing if you used large enough bilge keels. 
He—Admiral Stewart—asked therefore if it would be pos- 
sible to increase the bilge keels of torpedo boats so as to 
reduce their violent motion ? 

Captain Eardley- Wilmot commenced in a humorous vein 
by comparing himself to a Chinese admiral who, on being 
asked to report on a new flagship after inspecting it, declined, 
saying that he was “no writee man, he talkee man.” He— 
Captain Eardley-Wilmot—would style himself ‘no talkee 
man, he writee man.” However, he hada good deal to say. 
QOoncerning Mr. Thornycroft’s résumé of the development of 
torpedo boat destroyers, he pointed out that in 1885, when it 
was decided to build boats for this pom torpedo equip- 
ment for them was not ordered by the Admiralty. In 1886 
so-called ‘‘ catchers” of the Rattlesnake type were built 
which were never meant to fulfil the function of “destroyers.” 
Naval officers wanted to have a sea-going torpedo vessel 
which could accompany a fleet to sea, this being a thing 
which existing torpedo boats were incapable of doing. 
Besides, the French had already built boats of the 
Bombe class for this purpose. This led to the building of 
vessels of the Scout type, but again this type did not repre- 
sent the views of —— officers. It was then that the 
Rattlesnake came, and unfortunately, at the same time, the 
desire to make the vessel do half a dozen different things; 
and consequently the Rattlesnake was equipped with guns, 
and she had always been called a torpedo gunboat. He 
further stated that naval officers did not consider torpedo 
—— suitable for keeping the sea for the purpose of 
watching for hostile torpedo boats. The general opinion felt 
by officers was that when you departed from a certain sized 
vessel, such as the destroyer, there was nothing between that 


———e 


and a third-claas cruiser for keeping the sea in all weathers 
and therefore attachable to a squadron. He agreed with the 
objection expressed to torpedo tubes. If, in addition to guns. 
you put this weight on board, you reduced the efficiency of 
the boat asa destroyer. Still, it was advisable that you should 
be able to put on board a torpedo equipment when you wanted 
to—i.e., when the boat was not going on destroying service, 

Mr. Arnold Forster was desirous of knowing what was the 
falling off in speed of a first-class torpedo when in a heavy 
sea. He had been told that it was so great that they were 
at the mercy of any cruiser that came up. With regard to 
gun practice at sea, he asked, What could 12-pounder guns 
do at sea in ordinary channel weather? He urged the 
necessity for specially trained crews, and pointed out that it 
was absolutely necessary that the men should be acquainted 
with the peculiar boilers fitted in this class of vessel, and he 
recommended, therefore, that these vessels should be kept 
constantly in commission, in order that both officers and 
men should become accustomed to handling them. 

Mr. Wingfield referred to the difficulty which had been 
experienced with bow torpedo tubes on this class of vessel, 
shown by the fact that the speed of the vessel was so great 
that it overran the torpedo on being discharged, and ran con. 
siderable risk of being hoist with its own petard. For this 
reason all the later destroyers carried no bow torpedo tube. 

Mr. Thornycroft, in replying, said that the difficulty men- 
tioned by Admiral Cleveland with regard to the flames from 
the funnels was in a great measure due to the stoking being 
done in such a way as to make the gases burn at the topof the 
funnel, and when the boilers were fully taxed they would not 
absorb all the heat, which therefore escaped at the funnel. 
Experiments were, however, being made in order to suppress 
this evil by the adding of more air, and thus mixing the gases 
more effectively. A point not to be lost sight of was that 
when they <aenal trials for the benefit of visitors, &c., 
they were always trying to get at the last half-knot, and the 
boat was running under somewhat unusual conditions. He 
agreed with Captain Eardley-Wilmot’s remarks about the 
two armaments hampering one another, and thought that 
the boat should go out either in one capacity or the other, 
not as both torpedo boat and destroyer at the same time. 
One armament should, therefore, always be left on shore, 
He did not think that the water level difficulty was serious, 
as by the use of an apparatus which he showed at the meeting 
the water level was automatically maintained, and the men 
had merely to watch this and see that it was doing its work. 
With regard to Captain Moore’s question, the cost of alumi- 
nium was 2s.a pound. The price was not prohibitive for small 
boats, as the French had already had one boat built of this 
material, and had ordered several more. Concerning 
Admiral Houston-Stewart’s remarks on bilge keels, Mr. 
Thornycroft stated that these keels had been fitted to tor- 
pedo vesselsin the Danish Navy, and had given satisfaction. 
Concerning the ‘‘ Tower” steady gun platform, hedid not quite 
agree with the objection which had been raised by Admiral 
Cleveland, as he had once had the opportunity of seeing and 
testing this platform for himself in a simple but efficacious 
manner. He had sat on the platform while the boat was 
rolling with a period of 34 seconds for the complete double roll, 
which he thought was a pretty quick period. The apparatus 
had nevertheless kept him quite steady, and from what 
he had seen he considered that the device had great 
capabilities. Concerning Mr. Arnold Forster’s views, he did 
not think that the handling of these vessels was such a very 
difficult matter. When the Ardent was sent to Portsmouth, 
a speed of 13 knots down Channel being maintained in a 
strong wind, the steam pressure was kept perfectly steady, 
and, in fact, this was hercoal consumption trial. The stoking, 
therefore, could not have presented much difficulties, seeing 
how easily it was performed by men who had no previous 
acquaintance with the boat. He, Mr. Thornycroft, therefore 
considered that these boats were quite as able to keep the sea 
as the larger ships. Concerning the “ peculiarity” of the 
boiler, which had been alluded to, Mr. Thornycroft stated 
that the water-tube boiler was much more easily stoked by 
untrained men than was the ordinary type. The main cause of 
such accidents as had occurred in manceuvring was the 
great power of the engines. They rendered the boats difficult 
to handle in confined waters ; so much velocity was attained 
almost immediately on the engines being started, and if the 
order was misunderstood, as was often the case, the results 
were bound to be disastrous. A very light mass was in com- 
bination with a very large force, and here was the difficulty. 
With other ships there was more time to think, as they were 
comparatively sluggish. 

Lord George Hamilton was the last speaker. He said he 
did not like all these names of the different types of her 
Majesty’s vessels. He thought destroyers should be called 
torpedo boats. They certainly were a marked improvement 
on the old torpedo craft. Referring to Mr. Thornycroft’s 
statement that as you increased the displacement the results 
gave less satisfaction, he pointed out that the first torpedo 
gunboat was originally a great success. This was the Rattle- 
snake, which attained a speed of 19 knots in a seaway. 
Everybody was pleased with this, so they went on building 
these vessels ; but they never got any better results, although 
they went on putting more and more power into them. The 
Rattlesnake was not to be beaten. In view of this fact, the 
success with this destroyer class was very striking. 

Concerning Mr. Thornycroft’s hope that increased freeboard 
might not be objectionable, he felt that he could safely say 
that naval officers would not object in the least to the 
increase of freeboard of any vessel in which they had to live. 
With regard to the armament question, he did not quite 
agree with the suggestion that the torpedo equipment should 
not be carried, because of the “moral funk” which the 
presence of hostile torpedo craft would always occasion in a 
fleet. If these vessels carried no torpedoes, no vessel, except 
torpedo boats, would care twopence for them. He thought 
that that fact ought not to lost sight of. The colour 
question was no doubt an important one, but Mr. Thorny- 
croft should proceed warily, as here he touched naval officers 
on their most vital point. The smartest lieutenants in the 
Navy were usually appointed to the command of torpedo 
boats. If these officers were told that their vessels were to be 
painted all over chequer fashion, as Mr. Thornycroft had 
suggested, they would resent it very much. He thought 
that there would be strenuous opposition to such a measure 
as this. The meeting then terminated. 








A sum of £11,000 was placed at the disposal of the 
Board of Trade for the P ose of effecting electrical com- 
munication with light vessels, — the present financial year, 
and the Board are at present considering on which of the works 
recommended that amount—wbi- was not sufficient for all— 





should be expended, 
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RAILWAY MATTERS. 


sRE is now through railway communication between 
Ps Quetta vid Bolan over the new bridges in the Upper Bolan 


Pass. 

Tux Leigh and South Central Lancashire Railway Bill 
to make an independent line in the South Lancashire coalfield has 
been thrown out on Standing Orders, 


Tue extension of the electric tramway from the Kiel 
station to the Holtenau mouth of the Baltic Ship Canal is to be 
opened soon after the canal is opened. 


Tur Exhibition of Railway Appliances, &c., in connec- 
tion with the United Kingdom Section of the Imperial Institute, 
will be opened on Saturday, June Ist, at noon, by the Lord 
Chancellor. 

Ir is under contemplation to include in next year’s 
Indian Budget the following extensions of the Madras Railway 
system:—Podanur to Dindigul, Salem to Dindigul, Arcot to 
Wallajabad and Ranipet, Salem to Porto Novo, Erode to Satty- 
amangalam. 


A CORRESPONDENT states that as a practical result of 
the trials lately made with the Heilmann locomotive on the French 
railways, the Camapaguie de l'Ouest has ordered from the Heilmann 
Syndicate two 110-ton electric locomotives capable of hauling 200 
tons at a speed of 100 kilometres=62 miles an hour, to be delivered 
at the end of June, for the Paris and Dieppe service, 


On Saturday last Mr. A. D. Provand, M.P. for Glasgow, 
appeared before the Dominion Cabinet at Ottawa and applied for 
two years’ extension of time for the completion of the Chignecto 
Ship Railway in order to earn the Dominion Subsidy. The original 
capital of about £3,000,000 was all subscribed in England. The 
application was opposed strongly, and it is doubtful whether the 
request will be granted. 


THERE has been a newspaper rumour in St. Peters- 
burg, according to the Times correspondent of that city, that the 
Siberian Railway Committee, under the presidency of the Czar, 
will ider the question of a more southern route for the line, 
presumably through Manchurian territory. One newspaper 
writer advocates the construction of the line across Manchuria 
by arrangement with China, who would continue in possession 
of her present territory in that region. 


Tue Metropolitan District Railway Company has a 
Bill in Parliament relating to revision of fares. Probably no rail- 
way company in the world has greater reason for revision of its 
fares and regulations regarding tickets, but no Bill is necessary to 
enable the company to revise in the right direction. Very high 
fares for short distances in the first and second classes, and absurd 
and illiberal regulations as to return tickets drive a very large pro- 
portion of the possible number of day passengers into the slower 
ompibuses. The Committee have postponed the Bill for the Board 
of Trade to report, This is well. Before augmented fares are 
allowed, many things on the District, and even worse on the Metro- 
politan Railway, should be changed. 


From a Board of Trade report on an accident which 
occurred on the 26th of March between Ballyhale and Maullinavat, 
on the Waterford and Central Ireland Railway, when the right-hand 
connecting-rod of the engine broke, and p‘erced the fire-box shell 
and fire-box, causing such a rash of steam through the fire-box on 
to the foot-plate, killing the driver and causing the death of the 
fireman. The report says the rod broke in consequence of the 
“heating of the big end, which was no doubt due to the want of oil, 
which was accounted for by the fact that it was found, when the oil- 
cap on the brass was opened, that the trimming was nearly half an 
inch inside the pipe, instead of projecting a quarter of an inch, so as 
to suck up the oil.” The safety valves were wedged, but that in 
this case led to no results. 


Tue Great Colombian Railway, for which a concession 
has been granted to Mr. S. B. McConnico, of New York, is to 
extend from the town of Girardot, on the Magdalena River, to the 
city of Bogota, the capital of Colombia, a distance of 93 miles. 
The concession includes the 25 miles of railway built and 
operated by the Government from Girardot, and grants a subsidy 
of 16,000 dols, per mile for all new road built, with a land grant of 
125,000 acres, and the right to mortgage the entire road to the 
extent of 32,000 dols. per mile. Hngineering News says the work 
will be mostly side cutting, with no tunnels or expensive bridges, 
and the grades can be kept down to 34 per cent., although the 
yy in elevation between the river and the plains of Bogota 
is 7500ft. 


Tue Baldwin Locomotive Works have completed a 
67-ton electric locomotive from designs by Messrs. Sprague, 
Duncan, and Hutchinson. It is intended for special experimental 
work in handling heavy freights, and for shunting. The Llectri- 
cal Engineer says :—‘‘ The motors, four in number, and alternating 
in position, are of the ‘Continental’ ironclad type, the field 
magnets consisting of two steel castings, having two field coils 
placed at the ends of the motors, thus forming two consequent 
and two salient poles, The magnets are compound wound, and 
the armatures are of the slotted type. The motors are wound for 
800 volts at 225 revolutions, which equal about 35 miles an hour 
when in multiple, About 250 amp?éres of current will be used, 
and at 93 per cent. efficiency each motor will give about 250-horse 
power,” 


Tue Parliamentary Committee before which the Man- 
chester, Sheffield, and Lincolnshire Bill has been examined, stated, 
on the 20th inst., that they clearly understood from counsel that 
it was the honest intention of both the Manchester, Sheffield, and 
Lincolnshire Company and the Metropolitan Company to go before 
the Standing Ontlers Committee in a joint application for addi- 
tional provisions for the transfer of all the powers sought by the 
Bill for the construction and maintenance of the railway between 
Wembley Park and Finchley-road Stations to the Metropolitan 
Company, the Sheffield Company to have the exclusive use of the 
new lines of railway. Should the railway be made by the Sheffield 
Company, the Metropolitan Company to have powers to purchase 
and take over the railway within six months after completion. 
Other terms have been agreed between the two companies which 
will form the subject of an agreement. 


Tue East to West Coast Railway is making satisfactory 
progress, Messrs, Baldry and Yarbrough, the contractors for the 

arsop to Tuxford section, have almost completed their under- 
taking between Worksop and Clipstone, in the neighbourhood of 
the Dukeries, Near to Clipstone village, where one of our kings 
held his Parliament, the flood dyke, over 20ft. wide, has been 
diverted forabout forty-five yards, and then carried under therailway. 
An entirely new road has had to be excavated at adistance of 150 
yards, withasteep gradient, in order togetunder the line, At Edwin- 
stowe, the favourite haunt of artists, a large tract of land has been 
es as a site for a station. The land crosses the Edwinstowe 
and Rofford-road on an iron girder bridge, and there is then a long 
Jength of embankment, with one side the picturesque village of 

Winstowe, and on the other the Rufford Woods, The line is 
carried through a long cutting, emerging from which the village of 
Ollerton comes into view. There about five acres have been taken 
for station accommodation. The railway skirts the south-east of 
Ollerton and enters a cutting in the Newark and Ollerton-road 
close to the vicarage, Throughout the section a considerable por- 
tion of the permanent way has been laid, and part is now being 
finally metalled. Messrs, Price and Wills, the contractors for a 
pe of the line east of Tuxford, are also making good 








NOTES AND MEMORANDA. 


In London last week 2496 births and 1889 deaths were 
registered. Allowing for increase of population, the births were 
111, and the deaths 239, below the average numbers in the corre- 
sponding weeks of the last ten years, 


TE conclusion arrived at by the committee appointed 
by the Socié{é Industrielle du Nord de la France to conduct a 
series of experiments with a view to set at rest the question as to 
the comparative absorption of power by driving belts and rope 
goer: after numerous experiments, was that driving ropes and 

Its, when well put up, absorb very nearly the same power. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17°6 per 1000 of their aggregate population, which is estimated at 
10,591,530 persons in the middle of this year. Croydon and 
Norwich were best with 12°3 and 12°2 respectively. Preston as 
usual was bad, the worst, in fact, with a rate of 28°7 per 1000. 


A RECENT redetermination of the atomic weight of 
strontium, by T. W. Richards, confirms the value 87-70 found 
by Pelouse in 1845, Pelouse employed the method founded on a 
comparison of anhydrous strontium chloride and silver. The 
present author finds (1) the ratio between very carefully purified 
anhydrous strontium bromide and silver in three sets of analyses 
carried out by different methods, and (2) the ratio 2AgBr: SrBr, 
in two other series of experiments. Taking oxygen=16°000, the 
values obtained for the atomic weight of strontium are respect- 
ively (1) 87°644; 87°663 ; 87°668, and (2) 87°660 ; 87°659. The 
mean value from these results may be taken as 87°66. 


In giving evidence before the Select Committee of the 
House of Commons on the Telephone Service on Tuesday, Mr. 
Forbes, president of the National Telephone Company, said, '‘ The 
number of subscribers in December, 1894, was 73,383, as compared 
with 27,706 in 1892, The number of towns and places supplied 
was 537, exchanges —_ 593, number of subscribers’ lines 75,116, 
and number of telephones in use 86,032, The present ratio of 
effective calls per annuw was 139,639,000, and as each conversation 
involved two persons, the caller and the called, the number of 
messages was 279,278,000.” The average annual payment per line 
was £9 2s, 2d, He also stated that at the end of this year London 
would be entirely served on the metallic return system. 


Tue percentage of nitrogen in fuels ranges from 
1 to 2 per cent., calculated on the combustible material. The 
percentage is, as a rule, smaller the older the fuel formation. 
The ammonia produced during dry distillation ranged from 0°17 
grm. to 0°58 grm. per 100 grms. of fuel, the quantity again being 
generally smaller the older the fuel formation. The ammonia 
produced generally represented from 13 to 24 per cent. of the 
nitrogen in the fuel, but with peat—z.e., fuel of recent formation— 
the percentage of ammonia rose to 35°7 per cent. of the nitrogen. 
When coke is treated at 800 deg.—900 deg. with steam, as much 
as 85 per cent. of the nitrogen can be obtained as ammonia. This 
fact—it has been — out by Mr, L, T. Thorne—should be 
practically applicable in gasworks, or certainly in connection with 
coke ovens, a current of steam being passed into the retorts before 
the removal of the coke, 


H. Morssan has attempted to produce argon compounds 
by acting on argon, under various conditions, with some of the 
rarer elements which unite more or less readily with nitrogen 
(Comptes Rendus, May 6). 100 c.c of the new gas were placed at his 
disposal by Prof. Ramsay. In a part of this, titanium, boram, and 
lithium, were strongly heated without apparent change. Similarly, 
uranium (containing 34 per cent. of carbon) did not absorb an 
appreciable amount of the gas when heated with it for twenty 
minutes, A quantity of the gas was conducted into a platinum 
tube of special construction, and there exposed to the action of 
pure fluorine, both at the ordinary temperature and in presence of 
induction sparks; in neither case could any reaction be observed 
whatever the proportion of argon present. The difficulty of 
manipulating fluorine has not allowed of the effect of long-continued 
sparking being observed, The results were entirely negative ; 
under the conditions of these experiments, no compounds of argon 
have been produced, 


At a recent meeting of the Berlin Physical Society, Dr. 
Pringsheim gave an account of his experiments on the electric 
conductivity of heated gases. In a Chamotte tube closed by 
brass caps the various gases, such as air, hydrogen, and carbon 
dioxide, were heated to a temperature of 700 deg. to 900 deg. C. 
The electrodes consisted of circular discs of platinum capable of 
being placed at varying distances from each other. A current of 
1°6 to 10 volts was passed through the gases, and all the results 
obtained by Becquerel in 1853 were confirmed. As the electrodes 
were separated from each other the defisction of the galvanometer 
became less, and with constant distance between the electrodes the 
current became less the longer it flowed. This fact led to the 
suspicion, verified by experiment, that polarisation was here play- 
ing a part. On breaking the primary current, the polarisation of 
the electrodes was quite perceptible for a full half-hour. The 
speaker concluded from the above that conduction in heated gases 
is an electrolytic phenomenon, and intends to carry on his 
researches, using more carefully purified gases, and a trustworthy 
pyrometer, 


A CONTRIVANCE designed by the Dutch physicist, 
Dr. H. T. Oosting, for producing Lissajous’ curves resulting from 
the combination of two vibrations at right angles to each other, 
is described in Nature as follows:—‘‘The simplest form of 
vibrating mirrors consists of two small mirrors attached to wires 
stretched in a vertical and horizontal position respectively. The 
— of vibration are adjusted by screws carrying nuts mounted 

hind the mirror at right angles to the wire. The vibration 
is made slower by screwing the nuts outwards ; or if a pendulum 
is to be used, it is attached to the bottom of a U-shaped wire 
bent out and down at the upper ends so as to oscillate about the 
ends of the wire. A horizontal circle is attached to the U at 
the centre of suspension, carrying a precisely similar suspension 
for a second and smaller pendulum, except that a horizontal 
mirror takes the place of the horizontal circle. The pericds are 
adjusted by weights movable along the rods, and the resulting 
curves may be thrown upon the ceiling, or back upon a screen 
just in front of the lantern with a hole for letting the light 
through, In this case the beam must be twice reflected from a 
mirror at 45 deg. to the horizon.” 


AN article giving preliminary figures with regard to the 
trade disputes of 1894 is given in this month’s Labour Gazette. No 
fewer than 956 disputes were reported as beginning in 1894, but 
in regard to thirty of them no particulars were obtained; The 
remaining 926 affected about 306,000 persons, being grouped as 
follows :—Building trades, 178 disputes and 14,000 persons ; cloth- 
ing trades, 68 and 6400; engineering, metal, and shipbuilding, 
182 and 25,500 ; mining and quarrying, 183 and 204,000; textile 
trades, 186 and 38,700; seafaring and dock labour, 38 and 4100; 
miscellaneous, 91 and 13,300. Of this total of 926 disputes a 
settlement was reported in 811, affecting 294,000 persons; the 
115 disputes, affecting 12,000 persons, of which no settlement was 
reported, having terminated without being formally settled or 
being still in progress. As regards actual results about 51,000 
workpeople, engaged in 280 disputes, were apy} successful ; 
152,000, engaged in 219 disputes, were successful ; 42,000, engaged 
in 151 disputes, were unsuccessful ; while in the case of 161 dis- 
putes, involving 49,000 persons, the result was indefinite or not 
reported. Stated in percentages 17°4 were successful, 14°3 were 
partially successful, 15°83 were unsuccessful, and 16°5 were indefi- 
nite or the resalt was not known, 








MISCELLANEA. 


Tue Mexican Government recently signed an agree- 
ment for the construction of harbour works at Vera Cruz, ata 
cost of £1,600,000, the contractor accepting payment in In- 
ternal Bonds at 25. The Government proposes immediately to 
negotiate an external loan of £3,000,000, partly, the Times says, 
with the object of building a harbour at the Pacific terminus of 
the Tehuantepec Railway. 


THE Royal Agricultural Society's Show at Darlington. 
this year will have a total of 12,597ft. of shedding, as against 
13,402ft. at Cambridge last year. The ordinary shedding will be 
7528ft., as against 8435ft. e machinery in motion will occupy 
2718ft., as agaiost 2539ft., or a gain of over 6 per cent. The total 
number of exhibits will be 5855, and the number of stands 393. The 
show is thus well supported by the machinery and implement makers. 


SEVERAL slips have occurred in the banks of the Baltic 
Canal, just as they did on the Manchester Canal, but it is said 
ample precautions have been taken against any further slips. 
Experts are of opinion that the canal may, on the whole, be re- 
garded as a complete success, though the curves at certain 
points west cf the Levensau Bridge might have been avoided had 
the canal been begun later, in the light of subsequent experience, 


Art a conference of Scotch miners’ representatives in 
Glasgow, it has been resolved to refrain from taking any action with 
regard to the late reduction of colliers’ wages. The excuse given for 
adopting this resolution was the desirability of having the question 
deferred until after the international trades meeting at Paris ; but 
the fact seems to be that the leaders were convinced they had no 
chance of being able to persuade the miners to strike at the present 
time. 

For working the gates of some new locks which are 
being built at Ymuiden, on the canal which connects Amsterdam 
with the North Sea, electrical machinery is to be employed. 
In 1893 prizes of 1200 and 700 guilders were paid for competition 
designs, and the designers of the two selected electrical plans 
have been asked to enter upon experimental investigations as to 
the power uired to move and close the gates. One of these 
plans was by Messrs. Figee Bros., crane builders, Haarlem, with 
P. H. Ter Meulen and Co., agents for MM. Shuckert and Co., 
Nurnberg. The joint designs were actually made by F. C. 
Dafour and J. F, Hulsnit, of the above firme. 


Tue sixteen 12in. rifled mortars and a 10in., and a 
12in. gun, on disappearing carriages, which have been erected at 
Sandy Hook, have undergone successful trials, The mortars were 
in a sunken battery, arranged in groups of fours. The projectiles 
were made cf steel, were 34ft. long, and weighed 800 lb. each ; the 
service charge was 80lb. of powder. At the -yard range over 
the sand beach, the sixteen projectiles were found considerably 
within a circle of about 1300ft. diameter ; and at the 3000-yard 
range the accuracy was greater still. The mortar battery, in its 
sunken pit, and the two heavy guns, in pits of concrete 50ft. thick, 
backed hy as much earth, form part of the new defences of New 
York Sadieun 


New contracts for steamers and sailing vessels have been 
placed with Clyde builders in the course of the past week to the 
amount of over 12,000 tons, the engines of the steamers aggregating 
about 8000-horse power. Port Glasgow firms have since the begin- 
ning of this month received orders to the extent of over 13,000 tons 
register, There can be no doubt that the improvement in grain 
freights, and the better demand for steam tonnage in various 
directions, is exerting a considerable influence in favour of an 
increase of tonnage. The shipowners continue to grumble at the 
extent and keenness of the competition, but there can be no doubt 
that the shipping trade is improving at present, whatever may be 
the duration of the improvement. 


Tae Steam Engines—Persons in Charge—Bill will 
apparently go no farther. On Wednesday, in accordance with an 
understanding which it will be remembered was arrived at when 
the Bill was read a second time, Mr. John Wilson—Darham— 
proposed the exclusion of locomotive engines, the engines of steam- 
boats, and agricultural engines from the scope of the Bill. Ona 
division, on the 22nd inst., of the Select Committee to whom the 
Bill was referred, seven voted for the provision and seven against, 
and the Chairman gave bis casting vote initsfavour. Mr. Brunner 
then moved that the Committee should not proceed any further 
with the Bill, and this motion was carried by nine to four. The 
Bill will consequently go back to the House, 


In answer to a question in the House on electric light 
regulations on Tuesday, Mr. Bryce said private electric lighting 
companies having statatory powers are under obligations similar 
to those imposed on local authorities, and are also prohibited from 
using overhead wires without the consent of the Board of Trade 
and the local authority. Private electric lighting companies not 
having statutory powers are subject to regulations for the protec- 
tion of the public safety prescribed under the provisions of the 
Electric Lighting Acts, 1882 and 1888, although the use of over- 
head conductors is not prohibited by those Acts. Moreover, urban 
authorities under the Public Health Act of 1890 are empowered to 
make regulations for the prevention of danger or obstruction to 
the public from wires stretched over, along, or across any street. 


In the House of Commons on Tuesday Mr. Hazell 
asked whether the Board of Trade had declined to grant orders in 
the metropolis unless the power of purchase by the local authority 
was reserved at the end of forty-two years from August 22nd, 1889, 
under the terms of subsection 2 of the Act of 1888, and whether, 
as the period of aap ete years was now reduced by nearly seven 
years and was daily diminishing, the President would consider the 
desirability of giving companies more favourable terms. The 
President of the Board of Trade said it was so, but that section 2 
of the Electric Lighting Act, 1888, provides that the local authority 
may purchase the undertaking after the expiration of. a period of 
forty-two years or such shorter period as is specified in the pro- 
visional order. The Board of Trade have held that it is in the 
interest of London that the power of purchase by the local autho- 
rity or authorities shall as far as possible operate at the same date 
over the whole of the metropolis, To this policy the Board of 
Trade adhere. The time does not seem to have arrived when it 
becomes necessary to consider whether any relaxation in the 
terms on which such undertakings may bs purchased may require 
to be made in order to render it worth the while of companies to 
enter upon new enterprises. 


On Wednesday the Manchester City Council approved 
the recommendations of a committee to assist the Ship Canal 
Company in meeting its interest charges. The method of assist- 
ance will be by advances from a profit balance accruing to the 

orporation o hester, being the difference between the rate 
of interest at which it raised a loan of five millions for the Canal 
Company and the rate charged to the latter by the Manchester 
Corporation. Mr. Southern, in moving the resolutions, explain 
that the sales of plant and Bridgwater profits would be uate 
to meet this t. The capacity and utility of the had 
been demonstrated. Every large ocean-going steamer which passed 
safely up and down the canal emphasised the fact that it can 
accommodate the traffic of any commerce in the world. Until they 
had secured the cotton trade, the grain trade, and the cattle trade 
it was too early to judge of the probable future of the enterprise. 
These they had not hitherto had becanse the company were un- 
prepared to accommodate them. By accepting the proposal before 
it the council would be better able to judge in 1896 whether any 
other course was expedient. To accept the proposal was not 
weakly to put off an evil day, but wisely to afford a further and 
reasonable period of probation. 
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HER MAJESTY’S FIRST-CLASS CRUISER 


CONSTRUCTED BY MESSRS, G. AND J, THOMSON, CLYDE BANK 














H.M.S. TERRIBLE. 


THE cruisers Powerful and Terrible possess special interest 





just now because of the controversy regarding their boilers now been tested by several seasons’ use in Devonshire and 


which has so long raged in and out of the House of Com- 
mons. The vessels are alike, and it will be seen from the 
accompanying sketch that they will much resemble very 
large torpedo destroyers rather than regular men-of-war. 
They will, however, constitute most valuable additions to 
our Navy, and are in many respects an entirely new type, 


designed by Sir William White. Orders were placed for the | 


construction of these vessels in January, 1894. 

The principal dimensions are as follows :—Length, 500ft.; 
breadth, 70ft.; mean draught with keel, 27ft.; displacement, 
about 14,000 tons. The continuous sea speed, for smooth 


water steaming, and with a clean bottom, is to be 20 knots. | 


On an eight-hours natural draught contractors’ trial the 

speed will be about 22 knots. The steel hull will be wood 

sheathed and coppered, so that the vessels may keep the sea 

for long periods without serious loss of speed. A coal bunker 

capacity for about 3000 tons is provided; and at the above- 

stated ae and displacement about half that weight will 
carried. 

The armament will include two 9°2in. guns mounted as 
bow and stern chase; twelve 6in. quick-firers, four of which 
will be capable of firing right ahead and four others right 
astern ; eighteen 12-pounder quick-firers ; twelve 3-pounders, 
besides smaller machine guns. 

Armour protection will be provided for all the 9-2in. and 
6in. guns; and the 12-pounder guns on the upper deck will 
be furnished with strong shields revolving with the guns. 
The torpedo armament includes four submerged torpedo dis- 
charges placed in two separate rooms. The engines, boilers, 
magazines, and other vital portions of the sip will be placed 
below a strong curved steel deck having a thickness of 4in. 
for a large proportion of the length, with a slight reduction 
of thickness towards the extremities. This deck will be asso- 
ciated with minutely subdivided coal bunkers extending up 
to the height of the main deck, these features of protection 
being identical with those which have been adopted for other 
first-class cruisers of the Royal Navy. Most careful study 
has been bestowed upon all matters relating to the protection 
of the armament and the guns’ crews, and the transport of 
the ammunition from the magazines to the fighting positions 
of the guns. An armoured conning tower, placed at the 
after end of the forecastle, will give protection in action to 
the commanding officer. A great height of freeboard has 
been provided, in association with a long poop and forecastle, 
upon which the bow and stern chase guns will be carried. | 
This will secure, not merely the power of fighting the guns 
in heavy weather, but also that of maintaining the speed 
at sea. 

In order to secure the sea speed above mentioned, it has 
been necessary to provide for engines and boilers capable of 
developing a very large horse-power. After full consideration 
it has been decided to adhere to twin screws, and not to | 
adopt triple screws, experience in the Blake and the Blen- 
heim, as well as in the large twin screw steamers of the 
mercantile marine, having established the complete efficiency 
of such propellers within the limits of power and draught 
contemplated. 

The Terrible is being constructed by Messrs. G. and J. 
Thomson, Clyde Bank, and will be launched on Monday next, 
the 27th inst. The Powerful is being constructed by the 
Naval Armaments and Construction Company, Barrow-in- 
Furness, and the hull is rapidly approaching completion. 











THE ACLAND HILLSIDE GUTTER PLOUGH. 


THE system of irrigation of water meadows introduced | 
about forty years ago for hillside as well as other meadows in | 
Devonshire, has become so general in that county, that a | 
description of an improved form of the plough introduced by ' 





Bickford for the purpose will be of interest, not only to 


Devonshire meadow landowners and dairy farmers, but to | 


those of other parts of the country. The new plough has 


Somerset, and the advantages which seem obvious from the 
reasons for its design have been realised in practice. 


Eddy, of Kennford Ironworks, Exeter, by whom one will be 


| exhibited at the Taunton Show of the Bath and West of 


England Agricultural Society next week. 

It will be seen from the engraving that it is a form of 
triple coulter turnwrest draining plough, the two front coulters 
being adjustable as to distance apart, and acting as skives to 
make two clean cuts for the sides of a gutter or drain. The 
rear coulter with a renewable cutting edge acts as an ordinary 


coulter, but has its point to the rear of the point of the share, | 


and extending to the furrow or gutter bottom. The two first 


wheels are carried in the ordinary way on separate standards | 


adjustable as to height. They are of equal size, as they 
neither of them run in the furrow, but they must be on stan- 
dards relatively adjustable to raise or lower the plough body. 
The adjustment of the plough body to the surface of the hill 


Wy: 


\ 
a - : > 








tile is rendered eary by means of a disc and pin, which can 


either be fixed at a certain angle, or can be left movable, at the | 


pleasure of the ploughman. The head is carried by a strong 
swivel which allows the standards to incline rearwards so as to 
let the plough into the ground, the depth being determined— 
apart from the adjustment by the standards—by this inclina- 
tion of the standards as controlled by the quadrant lever 
shown near the handles, and in the position it takes when the 
plough is lifted out of ground. The hake, and therefore the 
line of draught, is unaffected by the movement of the swivel 


The purpose of the new plough thus described is to cut the 
small irrigation gutters rapidly, regularly, and with minimum 
draught. From what has been said, it will be seen that a 
horizontal gutter with vertical sides will be cut even when 
the plough traverses a steep slope. The turnwrest is mounted 
at the share, and so carried by the horizontal quadrant at 
the rear, that the strip of turf cut out of the new gutter 
can be guided either to the right or left, so as to.lie grass Lg 
wards in the old gutter. The gutter can be cut any width, 
from 5in. to Sin. or 10in., and any depth from 3in. to Tin. or 
8in. By the method for which this plough is adapted, fresh 





Tt has | 
been designed by Mr. Acland, and is made by Mr. J. | 


THE ACLAND HILLSIDE MEADOW GUTTER PLOUGH 
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gutters can be cut with clean edges each year alongside the 
old ones, and the old gutters can be filled up at the same time. 
This operation costs about one-third of the time and labour 
that is entailed by the old plan, by which the gutters have to 
be cleaned out by hand every year, and heaps carted away or 
spread, the gutters increasing in width every year. The hay- 
maker, mowing machine, and wagon can be driven over the 
small gutters without jolt, and a much smaller quantity of 
water is required. Numerous other advantages of the system 
are explained in a pamphlet containing reprints of articles 
from the Bath and West of England Agricultural Society’s 
| Journal and other matter, published by Mr. Stanford, of 
Charing Cross. 








ENGINEERING Society, Kinc's CoLteck, W.C.—A general 
meeting of the Society was held on May 13th. Mr. Keigwin, who 

| read his presidential address, took for his subject ‘‘The Illumina- 
| tion of Lighthouses,” He began by tracing the history of the 
| lighthouse from the time when beacons in elevated positions were 
used, down to the complicated structures of the present day. 
The optical systems for the production of the light were treated of 
very fully, and classified under the three heads of catoptric, 






acting by metallic reflection ; dioptric, whore the optical agent is 
glass; and catadioptric, which is a combination of the other two. 
The various reflectors and prisms were then described, as also the 
lamps in general use, many specimens being shown, including a 
brilliant light of 4750 candle-power, which were kindly lent by the 
Trinity House, The various forms and working arrangements of 
oil, gas, and electric lamps were referred to, and the special 
advantages of each pointed out, 

WATER-TUBE BOILERS IN THE UNITED States.—The Almy 
Water-tube Boiler Company, Providence, RI., is building the 
following marine boilers :—Two with a combined capacity of 1000- 
horse power for a steam yacht for R, H. White, of Boston ; two 
boilers with a combined capacity of 600-horse power for a pas- 
senger boat running between Portland and Booth Bay, Me.; two 
for the Crescent Shipyard of Elizabethport, N.J., 700-horse power ; 
one for steam yacht Adelita, of Boston, 350-horse power; one of 
450-horse power for a yacht building for George Drexel, of Phila- 
delphia ; one for L. H. Tillinghast’s steam yacht Aida, of Provi- 
dence, 200-horse power ; one for C. A, Henry, for his steam yacht, 
80-horse power ; one ready for delivery for George Vanderbilt's 
steam yacht Lucille, 140-horse power; also one for the Crane 
Manufacturing Company, of Lakeport, N.H. They also delivered 
in March boilers for three small passenger steamers now building 
for the Pennsylvania Railroad. 
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STANDARD COMBINATION INJECTOR 


MESSRS. HOLDEN AND BROOKE, SALFORD, ENGINEERS 





LOCOMOTIVE 


OF late years combination injectors, a type of injectors in 
which all the requisite fittings, such as steam valve, clack- 
box, &c., are self-contained, have been more and more 
generally adopted by locomotive engineers, on account of 
their manifest saving in pipes, fittings, and repairs, over 
ordinary injectors, and the particular type of combination 
injector invented by Mr. R. G. Brooke, of the firm of Messrs. 
Holden and Brooke, of Salford, Manchester, appears 
to have come in for a considerable share of patronage. 
Since the introduction of these injectors, various im- 
provements have from time to time been effected in 
their construction, as suggested by the results of actual 
running, and their design has consequently been brought 
into a highly perfected condition as regards detail. 
Amongst modifications which have recently been introduced, 
and of which we give an illustration, is the application of an 
extra self-contained steam valve, which enables the regulating 
handle, the spindle, the injector steam valve, and the steam 
cone to be withdrawn under steam pressure, in addition to 
the ordinary parts, such as the combining nozzle and deli- 
very cones, the back-pressure valve,’ and the back-pressure 
valve seating. In the illustration the left-hand injector is 
shown as under steam, and with the above-named parts 
withdrawn. The parts, it will be noticed, are very readily 
withdrawn by ordinary keys, this being a marked feature of 
this particular injector. The injectors may be made with the 
attachment flange at any angle, and may be fixed to any part 
of the boiler, i.c., at any point on the fire-box or on the boiler 
barrel. The pattern illustrated was supplied for some 
engines recently constructed for the Eastern Bengal Railway, 
but has since then been adopted as a standard pattern on 
engines of several other lines. We understand that Messrs. 
Holden and Brooke have recently received numerous large 
orders for their combination injectors, and that they have 
consequently put their works on overtime. 


INJECTORS. 











A RAPID METHOD OF APPROXIMATION TO 
EARTHWORK QUANTITIES. 


By A. H. SHrevp, Assoc, M, Inst. C.E. 


THE following method of approximation will be found 
useful for preliminary estimates, and especially for the minor 
problems of location, such as the balancing of adjacent 
cuttings and embankments, and the determination of the 
economic grade line when cuttings alternate with viaducts 
or embankments containing large bridges. When the profile 
of a cutting or embankment has a sensibly straight ground 
line, the mean content per chain is readily determined from 
the mean depth by tables or diagrams based on the well- 
known expression—repeated here for comparison with those 
that follow :— 

Vetl@hirty ...-- 


wherein V is the content, 7 the length, and the mean 

height of the section, b the formation width, and + the ratio 

py to perpendicular of the slopes, This is tabulated in 
orm 


v=" CRM. 2. . . & 


giving for heights in feet the content per chain of length to 
be multiplied by the length of the section; and gives & con- 
teat deficient by a difference 
A= wy (hy, — hy es. « . 2 

h, and h, being the end heights, which is generally negligible 
for the purposes under consideration. siti 
aut looking at an average section of railway it will be seen 
pata = _ —- oy embankments have profiles 

D ating @ general forms shown in the diagram 
Fig. 1 in the next po ae = 


or consisting of the halves of these figures combined with a 
central portion or portions capable of being estimated at one 
operation by the ordinary tables or diagrams based on 
the expression before referred to. Assuming in order to 
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| Moormann for use upon the channel of the lower 


out from it. The line marked IV. on the diagram gives the 
content for mean heights corresponding to the expression (2). 


F 19 3. 
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Earthwork Quantities for the Section shown above. 

















Mean Conten Total Content. 
Length. Height, &c. (from — mass 
diagram) Cutting. Baik 

ckaios feet yds. pr.cbn| cub yds. cub. yds. 

10 - 61f1 237 2350 
5+ 6 + 101. 210 2100 

14 - SIL. 240 8260 

15 - 8/5 410 6150 

10 - 51IL 180 1€00 

13 + 1511 565 7345 

9 + 14/12 1160 10,710 

8 +12 IL 406 8248 
4+ 6 -1 IL 362 3620 


If the slide rule is used for the multiplication, as will 
generally be the case in work of this character, it will gene- 
rally be found superfluous to use the third column. 








DREDGING WITH COMPRESSED AIR. 


TuE illustrations here given, and taken from Le Genie’ Civil, 
shows a compressed air dredging apparatus lately devised by Mr. 
eser river. Mr. 





| W. H. Wheeler, says our contemporary, first experimented in this 


lirection in 1893, in removing’mud from the port of Tilbury. He 
ased his original deductions upon the fact that in dredging there 
ire two distinct operations, the loosening of the material from its 
bed and itsremoval. In fine materials, like mud or sedimentary 
matter, which can be carried infsuspension by the current, this 


| current is often depended upon to transport it after it is artificially 


| stirred up. : 
| depending upon that of prevailin 


But the velocity of transportation is often feeble, 
currents ; and the distance of 


| transportation depends upon the height to which it is possible to 
| lift the solid” particles in the stirring process. 


With this in view Mr. Wheeler made a series of experiments at 
Tilbury, founded upon the theory that the resistance to gravity, 
for any particle transported in a current of water, was propor- 


| tional to the velocity of this current ; and that in a vacuum, with 








| 


arrive at a workable approximation that the curves of I. and | 


III. are parabolas having their vertices at a a in the figures, 
and integrating the expression (1) in each case, the following 
expressions for the content of cuttings and embankments 
having profiles of each class are obtained :— 


LV=tU(hbah, + trhkt). 2 « . (S 
Il. V=U(Q bh, + §rh2). . « ~ (5) 
III, V=1(g bk, + rh?) . . - (6 


h, in each case being the maximum height or depth of the 
section. 

These expressions are equally applicable to the halves of 
the figures illustrated, e.g. (Fig. 2), or toa whole formed of 
two unequal portions of the same kind and unequal lengths, 
such as Fig. 3 :— 


Fig 3. 











and the results may of course be tabulated or diagrammed in 
the form :— 


m 22 
V= 5 (oh, +37rh?2). oP act oe ee 


so as to give contents in cubic yards per chain. 


| 


A convenient | 


an initial horizontal velocity given to a particle, the distance to 
which the particle would be carried was proportional to the square 
root of the height at starting, as the path would be parabolic. _ 

It was then evident that in attempting to remove mud by stir- 
ring, when there was little natural current, it was essential to lift 
the mud particles artificially as high as possible. At Tilbury a 
water jet was used for this purpose ; but on the Weser compresesd 
air was applied to this end as here shown. oe 

The apparatus itself was extremely simple, consisting of a plough 
and an air conduit. This plough, for mud of very little consis- 
tency, was built of light iron, and was provided with a cylindrical 


| float which prevented it from sinking into the mud beyond a certain 


depth. It was equipped with a series of ploughshares and drawn 








by a cable worked either from the bank or drawn from a boat. 
While it is moving air is forced into a pipe fixed upon the rear of 
the carriage and provided with several vertical nczzles. As this 
air escapes from the nozzles it agitates the water up to the surface, 
even in depths of from 23ft. to 26ft., and gives an impulse to the 
water particles that is felt for ‘‘ several kilometres ” of distance in 
a very feeble current, 

When the bottom is of stiffer mud the number of shares on the 
plough is reduced and the float is replaced by a load of castings or 
a block of stone. This apparatus is claimed to possess important 
advantages over the floating dredge, especially when employed 
at sea, because it can be advantageously used in stormy weather 
and rough water, when the ordinary dredge would be entirely 
unavailable, 

As to the choice to be made between water jets and compressed 
air, the inventor prefers the latter. Not only are the air com- 
pressors and conduits required less cumbersome than if water were 
used for the same work, but the air leaving the nozzles, besides 


| acting upon the loosened mud on the bottom, has a tendency to 


lift the muddy particles towards the surface, and thus increase the 
distance of transport. The effect of the water jet is almost wholly 


Fig #. 
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form of diagram—worked out for a formation width of 16ft. 
and slopes of 14 to 1—is given as an example (Fig. 4) with 
| the quantities for a short length of section (Fig. 5) taken 








expended upon the bottom material, and comparatively little 
power is left to aid in transport. 


In the Tilbury experiments, made with the water jet, it is said 
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that the jet ae replaced, in work done, three strong 
dredges, and realised an economy in expense of 75 per cent. No 
analogous comparison has yet been made with the Weser com- 
pressed air machine, showing its advantages as compared with the 
water jet.— Engineering News, 








THE RAILWAY CONGRESS. 


Tue fifth session of the International Railway Congress 
will be held this year in London. The meetings will take 
place in the Imperial Institute buildings, which will thus 
for once be used to some purpose. The Railway Congress 
was established a little more than four years ago. Its 
object is the acquisition and diffusion of information on 
all matters connected, even somewhat remotely, with 
railways. The number of members is not stated—and, 
indeed, it may be taken for granted that all railway men 
are, in an ex officio sense, members. Those who attend 
the meetings of the Congress are known as “ delegates,” 
and the magnitude and importance of the forthcoming 
meeting may be realised when we say that 800 delegates 
are expected to attend. Of these, 600 will come from 
the United States, South America, Canada, Australia, New 
Zealand, France, Germany, Belgium, Russia, and Italy, to 
say nothing of less considerable countries. The remaining 
200 represent the railways of the United Kingdom. The 
business of the Congress is transacted on somewhat ex- 
ceptional lines. Papers or reports, or answers to ques- 
tions, are printed and circulated among the members 
during the year, the Congress having an official organ of 
its own, the Congress Bulletin, in which various languages 
are used as occasion demands. The separate “ reports” 
are reprinted from the Bulletin and circulated. One 
lying before us may be taken as a specimen. It refers to 
a question—No. XV.—concerning the twenty-four hours’ 
day, which question is thus summarised :—“ Introduction 
in time tables of continuous reckoning from one to twenty- 
four hours, and of the division of the hour into 100 parts ; 
present state of the question; practical adoption in 
different countries ; advantages to the public and to the 
railway service; would the alteration of existing clocks be 
necessary, and if so, how could it be best accomplished ? ” 
The report is by MM. Scolari and Rocca. They discuss the 
whole question elaborately, and arrive at a conclusion in 
favour of the 24 hours’ system, which is not remarkable 
seeing that they are Italians, and that the system has 
been in force in Italy for centuries. None of the papers 
or reports will be read at the forthcoming meeting, not 
even the summaries prepared in most cases by the 
authors. On the first day only official business will be 
transacted. The meeting will be broken up into sections, 
each with its chairman or president, and on subsequent 
daysthe reports and papers will be discussed by the various 
sections; but the conclusions and recommendations at 
which they arrive, and which they frame, must be sub- 
mitted to the whole body of delegates before they can be 
regarded as satisfactory or sanctioned by the Congress. 
Thus it will be seen that in certain respects the arrange- 
ments are very similar to those of the British Association 
meetings. It is impossible at present to say which 
reports will be brought forward for discussion, but the 
number is considerable, and the proceedings are certain 
to be of interest. Each day a little journal will be 
published and circulated among the delegates, supplying 
them with information which could in no other way, or 
with so little loss of time, be imparted. 

The whole time of the delegates will not be spent in 
discussing papers and reports. Visits will be paid to 
places of interest, and excursions will be made to various 
parts of the kingdom. The accompanying programme, 
which has been brought down to date, will convey to our 
readers the most recent information. The offices of the 
Congress are at 29, Abingdon-street, Westminster. Mr. 
Acworth is the secretary. We believe that no qualifica- 
tions will be required by those wishing to attend the 
meeting, save the fact that they are in some way con- 
nected with railways and their working, and so have a 
real interest in the proceedings. 

The Congress will be opened ceremoniously by 
the Prince of Wales, on Wednesday, June 26th, at 
3 p.m., and at 10.30 p.m. there will be a reception by 
Mr. Bryce, the President of the Board of Trade. The 
remainder of the week will be devoted to excursions into 
Lancashire and elsewhere. On Monday, July Ist, the 
serious business of the meeting will begin. On Tuesday 
evening there will be a grand banquet given at the 
Imperial Institute by the Railway Companies Association. 
On Wednesday morning there will be sectional as well as 
general meetings, and in the afternoon excursions to 
points of railway interest in or near London. Thursday 
and Friday will be devoted to business, and on Saturday 
there will be a pleasure excursion to Brighton, so that 
foreign delegates may escape from London on Sunday. 
On Monday, the 8th of July, more business, and in the 
evening a banquet at the Crystal Palace. On Tuesday 
the Congress will be wound up, the closing ceremony 
will take place, and large numbers of the delegates will 
start for Scotland to see the Forth Bridge, to Ireland, and 
other parts of the United Kingdom. It will be readily 
understood that the delegates will not be idle, to say 
nothing of the secretary and other officers, whose duties 
will be singularly arduous. 

The great railway companies have prepared a special 
programme of excursions for June 27th, 28th, and 29th, 
which we append. 

The Great Western Company will open for the inspection of 
visitors its Locomotive and Carriage and Wagon Works at Swindon, 
and also the Severn Tannel and the works in connection therewith. 
The London and North-Western Company will open for the inspec- 
tion of the members of the Congress its Locomotive Works at 
Crewe, its Carriage Works at Wolverton, its Wagon Works at 
Earlestown, and its gravitation sidings and yards at Edge Hill. 
The Midland Company will afford similar opportunities to visitors 
to inspect its Locomotive, Carriage, and Wagon Works, and its 
large shunting sidings and other works at Derby and Beeston. 
The Lancashire and Yorkshire Company will open its Engine and 
Carriage Works at Horwich and Miles Platting, near Manchester. 
In addition to the above the delegates and visitors may travel by 


places of interest they may select, Railway companies carrying 
to places south of London will give facilities and special excursion 
trains, if required, for delegates ne - to make week-end excur- 
sions or to visit places of interest in the Southern Counties, par- 
ticulars of which will be obtainable at the Imperial Institute after 
the opening of the Congress. The Northern companies will also 
offer facilities for excursions to various parts of Great Britain and 
Ireland, ing o day, July 10th, the day after the 
termination of the Congress, 

The train arrangements to afford the members opportunities of 
seeing the foregoing are as follows :— 

London and North-Western Railway. 

Thursday, June 27th, 1895:—Leave Easton at 8.30 a.m.; 
arrive Crewe at 11.45a.m. Inspect Locomotive Works ; luncheon 
at 1 p.m. Leave Crewe for Liverpool at 5 p.m.; leave Crewe for 
Manchester at 5.10 p.m. Tae visitors have the option of staying 
at either place on the night of the 27th. Those staying at Liver- 
pool can on 

Friday, Jana 28th:—Leave Liverpool—London and North- 
Western Railway—8.45 a.m.; arrive Ejge Hill, 8.50a.m. Ins 
system of shunting by gravitation from the series of gridiron 
sidings. Loave Edge Hill, 10.20 a.m.; arrive Earlestown, 
10.50 a.m. Inspect Wagon Works ; luncheon provided at 1 p.m. 
Leave Earlestown, 2 p.m.; arrive London, 6.15 p.m. Those 
travelling to Manchester and staying there can on Friday, June 
28th, make an excursion along the Ship Canal, and afterwards visit 
the Lancashire and Yorkshire Company’s Locomotive Works at 
Horwich, as detailed under the Midland Company’s arrangements. 
If the visitors prefer to stay at Liverpool they can return on 
Saturday, the 29th, from Liverpool—Central Station—by Midland 
> train. In addition to the above, visitors who stay in 
London on the 27th can inspect Crewe Works on the 28th, leaving 
London at 8.30 a.m. and returning the same night. 

Saturday, June 29th :—The London and North-Western Com- 
pany will convey visitors to their Carriage Works at Wolverton and 
back as under :—Lsave London—Euston—9 a.m ; arrive Wolverton, 
10.10 a.m. Inspect Works; luncheon at 1.15 p.m. Laave Wol- 
verton, 3 p.m.; arrive Easton, 4.15 p.m. 

Midland Company. 

Thursday, June 27th:—Leave St. Pancras, 9.15 a.m.; arrive 
Beeston, 12 noon; inspect works; arrive Derby, 1 p.m.; 
luncheon will be provided on arrival at Derby. Inspect Locomo- 
tive, Carriage, Wagon, and Signal Works, and the large Coal 
Sidings in the neighbourhood can then be inspected. Lsave Derby 
for Manchester or Liverpool, at 4, 4.47, 7, or 8.3 p.m., as the 
visitors may select. Visitors staying at Liverpool on the 27th can 
inspect the Mersey Tannel, Docks, Overhead Railway, and other 
works, and on Friday, the 28th, go to Horwich by the Lancashire 
and Yorkshire Company’s train leaving Liverpool at . 
> Saturday, June 29th :—Return to London by Midland train at 

p.m. 

Great Western Railway. 

Thursday, June 27th:—Lsave Paddington, 9.30 a.m.; arrive 
Swindon, 11 a.m. Inspect Locomotive Works; luncheon at 1.30 
p.m. ; inspect carriage and wagon works. Leave Swindon, 4.45 
p.m. ; arrive Paddington, 6.15 p.m. 

Friday, June 28th: Leave Paddington for Severa Tunnel, 
9.30a.m. Visit the Severn Tunnel ; inspect the works there, and 
take luncheon at Sadbrook. The party will then proceed by 
special train to Cardiff ; sleep at Cardiff. 

Saturday, June 29th :—Visit Bate Docks and Barry Docks; 
luncheon at 1.30 p.m. Leave Cardiff, 3.15 p.m.; arrive Padding- 
ton, 7.15 p.m. 

Lancashire and Yorkshire Company. 

Friday, Jane 28th :—Tae visitors arriving at Manchester by 
the London and North-Western line from Crewe, and those arriving 
by Midland from Derby on the angen. | of the 27th, can in the 
morning visit the Ship Canal as far as Barton Viaduct, and leave 
Victoria Station, Manchester, at 12.15 p.m.; leave Liverpool about 
12 noon for the Lancashire and Yorkshire Company’s Locomotive 
Works at Horwich ; inspect works, and return by Lancashire and 
Yorkshire special train to Liverpool ; luncheon will be provided at 
the works ; sleep at Liverpool. 

Saturday, Jone 29th :—The party brought to Liverpool by the 
London and North-Western Company from Crewe, and those 
brought by the Lancashire and Yorkshira from Horwich may 
inspect the works of the Mersey Tunnel, the Overhead Railway, 
and the Docks and Goods Stations at Liverpool. Lave Liverpool 
—Central—by Midland train at 3 p.m.; arrive London, at 8 p.m. 
Saturday night. Taose visitors desiring to stay at any place of 
interest may alight and return by any train to London on Saturday 
or Sanday. 

Great Northern Compuny. 

Thursday, June 27th :—To admit of a visit being made to the 

annual Show of the Royal Agricultural Society of England, this 
year at Darlington, the Great Northern and North-Eastern Com- 
panies offer the following service, should at least fifty visitors desire 
to avail themselves of it:—Special express from London—Leave 
King’s Cross, 8.30 a.m. ; arrive York, 12.15 noon. Luncheon will 
be provided at York station. Leave York, 12.45 p.m.; arrive 
Darlington, 1.45 p.m, Conveyances will be ready to take visitors 
to Show ground. Lave Darlington, 5.30 p.m.; arrive York, 6.30 
p.m. Dinner will be provided at York station. Loave York, 
7 p.m.; arrive King’s Cross, 10.45 p.m. 
When at Darlington an opportunity will be given for the visitors 
to see the first locomotive engine ever used on any railway for 
drawing passenger carriages. The secretary of the Royal Agri- 
cultural Society has said the Council will be much pleased to 
issue to members of the Congress orders for admission to the 
Show. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspundents. ) 





EARLY LIGHT RAILWAYS, 


Sir,—The present is not the first time that the public has taken 
an interest in the subject of light railways. In the form of tram- 
ways running alongside the turnpike roads, or pursuing their 
course partly in this way and partly tahepenhonlay of them, a 
great many lines were made in different parts of the kingdom 
from sixty to one hundred years ago. Some of these still exist 
almost unaltered, others have long disappeared, and still more 
have been converted into locomotive lines. Most of these early 
light railways were formed for the conveyance of coal into districts 
where steep roads and lack of canals made fuel very expensive, 
and for the carriage of agricultural or other local produce in the 
opposite direction, Considerable benefit usually resulted from 
them, although they were not — profitable to their constrac- 
tors. This was chiefly owing to the few sources of traffic then 
available, but in familiarising both engineers and the public with 
the extraordinary ease of rail traction, these early railways or 
tramroads played a part of considerable importance in their time, 
One of the oldest light railways is that connecting Belvoir Castle 
with the Nottingham and Grantham Canal. It was made in 
1793 by William Jessop, of Loughborough, and is still used for 
bringing coal and other materials up the hill to the Castle. Its 
gauge is 4ft. 44in. Some of the original rails made by Jessop are 
in the Patent-office Museum at South Kensington. They are of 
cast iron, in 3ft. lengths, and weigh about 301b. per yard. 

In 1809 a line was made from the Severn at Bullo Pill, near 
Newnham, Gloucestershire, to Cinderford Bridge, in the Forest of 
Dean. Ithad branches to many collieries, and was much extended 


— 


at Lydbrook, and had about a mile of canal at the § 

There were nine branches to coal and iron mine: aud, like tie 
other line, it brought down much timber for shipbuilding’purpose 

The Forest of Dean was then, with the New Forest, the principal 
source whence timber was obtained for the Royal Navy, Both 
were—and indeed still are—Crown property, and the lines just 
named paid rents of £100 and £300 per annum respectively for 
their privileges, and also a guinea per week towards the cost of his 
Majesty’s inspectors. Besides these lines, another system called 
the Monmouth Railway—made in 1810—connected that town with 
the Forest, and its endless stores of iron, coal, and timber. Horse. 
power was principally used ; but there were one or two stationary 
engines here or there, which pulled the trucks up unusually steep 
bits of line. 

Not far from the Forest of Dean, in the adjacent counties of 
Hereford, Radnor, Brecon, and Monmouth, several lines for agri- 
cultural and mineral traffic were constructed between 1811 and 
1818. Of these the longest was the Hay Railway, which ran from 
the Brecon and Abergavenny Canal—near the town of Brecon—to 
the village of Parten Cross, in the parish of Eardisley in Hereford. 
shire. Daring a circuitous course of twenty-four miles it was at 
one place 670ft. above sea level. The capital of the company was 
only £50,000, with powers to raise £15,000 more if required. At 
Parton Cross another line connected it with the town of Kington 
and some extensive lime works at Burlinjob, in Radnorshire. The 
fourteen miles of this second line cost but the modest sum of 
£23,000. Both lines were worked by horses, and proved of the 
greatest utility in conveying coal, iron, lime, and agricultural pro- 
duce. Three other tram roads, the Lianfihangel, Grosmont, and 
Mambhilad lines—having a total length of 184 miles, made for 
£39,000—connected the Brecon and pe pred Canal with 
various points in the counties of Hereford and Monmouth, 

That these were in every way “‘ light railways” is amply proved 
by their small cost ; no others could possibly be made for the 
money. Speed was no consideration at all ; ease of traction, as 
compared with rough country roads, being the chief point of 
importance, Rough stone blocks supported the rails and left a 
clear age for the horses’ feet between them. Farmers could 
send their horses to draw the trucks, and convey in this manner on 
the railway far more than the same amount of power could draw 
on the common roads, 

Under Acts of Parliament granted in 1809 and 1815, a tram road 
or light railway was made from Gloucester to Cheltenham. Its 
length from the docks at Gloucester was nearly nine miles, it ran 
mostly alongside the turnpike road, and was compelled to carry 
gratuitously the materials required for mending the latter. The 
conveyance of coal was its main object, but it was partly con- 
structed to relieve the wear of the road. It was a single line, but 
there were loops or passing places every quarter of a mile. Mr, 
John Hodgkinson, who planned the Hay Railway and several other 
lines in that part of the country, estimated the cost at £19,005 14s, 
and that a branch of 2} miles to the Lackhampton quarries would 
cost £6256 more, but the capital the company was authorised to 
raise amounted to £50,000. A good many years after the 
Gloucester and Cheltenham line opened, it was altered to bear 
small locomotives, and ultimately became part of the Birmingham 
and Gloucester—now Midland—Railway. An important agricul- 
tural line throngh one of the most fertile districts of England was 
the Stratford and Moreton Railway, connecting the canal at Strat- 
ford-on-Avon with the market town of Moreton-in-the-Marsh, in 
Gloucestershire. There was a branch to Shipston-on-Stour, and 
the length of the whole system was nearly 19 miles. The original 
prospectus is dated from Halford Bridge, September 23rd, 1820, 
and is signed by Lord Redesdale, the chairman of the company. 
It sets forth that improved means of conveying coal, lime, &c., 
into the district are much needed, as well as facilities for sending 
down stone and farming produce. As Moreton is about 360ft. 
above Stratford, an excessive number of locks would have 
been required for a canal, and a railway was therefore preferred. 
It was estimated by Mr. Thomas Baylis to cost about £40,000, 
including an allowance of £6500 for the land and contingencies, 
The Act was obtained in 1821, and the line soon made, but the 
capital raised amounted to £47,000. For coal from Stratford-on- 
Avon, costing there 183. per ton, the charge was 2}d. per ton per 
mile for the use of the railway, and the same for haulage, bringing 
the rate up to 5d. per ton 7 mile, which made 6s. 94d. per ton 
up to Moreton-in-the-Marsh. The charge for lime was the same, 
and also for corn, &c., in the opposite direction. In 1875 I 
examined several miles of this old tramway between Ettington and 
Stratford, it was thenina miserable condition, the castiron fish-bellied 
rails nearly all loose in the chairs, and many of the stone blocks 
quite out of level. I was told that at one time a nger vehicle 
used to run upon it. For much of its length the fine simply runs 
alongside the tarnpike road, but its gradients are sometimes easier, 
and two or three times it crosses the road on the level. The whole 
has long been the property of the Great Western Railway, which 
has lately converted the portion from Moreton to Shipston into 
what is practically an ordinary p ger and goods line, worked 
by locomotives. Horse- 





wer was used on it before that, but if 
the line had been properly kept up it would safely have borne light 
engines at slow speeds. 

A line was made under an Act of 1819 from Plymouth Sound at 
Sutton Pool, a short distance south of Plymouth, to Bachelor's 
Hall in the parish of Lidford, near to the prison erected for the 
custody of prisoners of war on Dartmoor. It had a branch to the 
lime works at Cat Down, and altogether ite length through a very 
circuitous course was about twenty miles, The capital raised by 
subscription for this work was only about £35,000, so that it must 
have been one of the cheapest lines ever constructed. A great 
number of light railways of more or less substantial) construction 
existed in the coal and iron districts of the North of England, the 
Midlands, and South Wales long ago. Itis well known that the 
locomotive was first used, experimentally, upon the Pen-y-daran 
tram line near Merthyr x vil in 1804, and was subsequently 
developed into practical utility upon similar lines at Leeds and in 
the neighbourhood of Newcastle and Darbam. The Welsh took 
very readily to light tram lines, worked usually by horses. In 
1791 there was scarcely a single railway in South Wales, and in 
1811 the completed lines connected with canals, collieries, &c., in 
Monmonthshire, Glamorganshire, and Carmarthenshire, amounted 
to nearly 150 miles in length, exclusive of underground lines, of 
which one company at Merthyr possessed about thirty miles, 

The economy of power on these roughly-laid lines, compared 
with traction upon steep and rutty roads, was ind astonishing. 
To us it seems only natural and obvious that it should be so great 

but an age which had not entirely given up the pack-horse regarded 
the discovery with surprise and admiration. A tramway was 
opened in 1801 from Lord Penrhyn’s slate quarries at Bethesda to 
Port Penrhyn, near Bangor. Instead of flange rails or plate rails 
like those of the Surrey Iron Railway* and a great many other 
lines, edge rails were used, as had been done by Jessop at Belvoir 
and Loughborough a few years before, Projections forming part 
of the casting went into the stone block sleepers, thus dispensing 
with chairs. The section of the rail, which was cast 4}ft. long and 
weighed 24 1b. per yard, was oval, with a view to preventing dust 
or stones lodging on the surface. Very small low trucks, only 
holding one ton of slate, were used. The railway was 6} miles in 
length, divided into five s' , and fell gradually in the direction 
of the loads. It was found that two horses—one stage—could 
draw 24 tons six times a day, which is 144 tons drawn 6} miles a 
day. This quantity of work was previously performed by 144 
carts and 400 horses, so that 10 horses were able by means of this 
line to do the work of 400, This old line is still in use, although 
horse-power is no longer employed upon it. The wheels of the 
little trucks, by the way, were made with a flange on each side of 
the wheel, an unnecessary device which naturally resulted in their 
becoming deeply grooved and fitting the rails much too closely. 

A very interesting experiment as to the capabilities of light 








under an Act of 1826. A contemporary line was the Severn and 





trains of any of the companies to and from any other points or 


Wye Railway. It connected the Severn at Lydney with the Wye 





* See Toe Enainerr for February 8th, 1895, 
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was tried upon Chat Moss so long ago as 1831. A tem- 

orary fine was laid xn the newly opened Liverpool and Man- 
chester Railway, near Moss Farm, to the river Irwell, two miles 
off, The rails were 12ft. in length, fixed upon longitudinal 
sleepers of triangular section, having the base downwards, bia 
could be so laid and shifted as to serve one acre of ground wit! 
marl or manure for the small sum of half-a-crown. Very little 
manual labour was required to propel the wagons, and by these 
means a portion of the Moss was brought into a ~_ state of 
cultivation in eighteen months, This happy idea was due to Mr. 
Edward Evans, of Liverpool, a considerable shareholder in the 
Liverpool and Manctiester Railway Company. 

Soon after this the success of steam railways attracted the 
attention of capitalists all over the country. Canals and tramroads 
were no more thought of; their many and obvious merits were 
overlooked, till at last it has been discovered that by their aid the 
once-despised foreigner is able to undersell the British farmer in 
the smallest and cheapest articles of food. Personally, I consider 
the unrestricted use of traction engines will be of more service to 
agriculture than light railways, but a survey of what was done in 
the past may possibly do something to stimulate the much-needed 
improvement and cheapening of interna] communication in many 
parts of this country. W. B, Patey. 

6, Rawlings-street, Chelsea, S.W. 
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THE BENHAM TOP. 


Sir,—In my last letter I refrained from referring to ‘‘ M. A.’s” 
explanation and theory of light, as Mr. Bonham had offered to 
discuss the matter with him ; and now that ‘‘ M. A.” considers his 
original theory untenable, it has become unnecessary for me to do 
so. But I should like to take this opportunity to thank him for 
his reply to my question. I have read with interest ‘‘M. A.’s” 
last letter and Mt . Benham’s reply ; but I cannot think that the 
arguments brought forward by the latter are conclusive as to the 
phenomena being entirely subjective. Part of the phenomena is, 
of course, subjective ; I refer to the lines appearing to extend all 
round the top, due to ‘“‘persistence of retinal impressions,” 
although, in fact, they only extend through one-eighth of a circle. 
Mr. Benham says, ‘‘ What we have to deal with in the problem 
of the top is why does the retina vibrate as if it were responding 
to certain colour waves of ether when those colour waves are not 
there?” But is not this a little like begging the question? As 
both the white and black surfaces of the top are reflecting waves 
of every degree of refrangibility, and as these rays have to pass 
through certain refractive surfaces to reach the retina, it seems to 
me that we have the very conditions necessary to produce coloured 
bands. Under ordinary circumstances, however, owing to the 
interval between the focal point of the red and violet being very 
small for near objects, their effect is not noticed ; but the colours 
must exist, and this can be demonstrated by well-known methods, 
Hence it ap to me that either Mr. MacFarlane Gray’s 
explanation, or the one I gave in my letter—page 267—is sufficient 
to account for the phenomena ; though, of the two, I naturally 
prefer my own. If I understand Mr. Gray’s theory aright, it is 
missing the '‘ accommodation,” so to speak, that is the cause of 
the phenomena; and if so there will be no necessity for the action 
to take place with lightning-like rapidity, as ‘‘M. A.” seems to 
think. In fact, if the ‘‘accommodation ” was instantaneous, the 
lines would be always in focus and the coloured bands would not 
be observable, 

Mr. Benham gives three reasons in support of his views, the first 
being that the colours can be seen by a practically monochromatic 
light. This, of course, would settle the question if the light was 
indeed perfectly monochromatic ; but the use of the word practi- 
cally seems to imply that this is not quite so, If the light is not 
absolutely monochromatic by which the top is viewed, it would 
result in a greater or less modification of the colours. This I find 
to be the case when the light on the top is made to pass throngh 
tale plates of different colours, or when the top is seen by the 
light of a spirit lamp with a little salt mixed with the spirit. The 
rings do not appear all of one colour, but the colours are greatly 
modified. 

Mr. Benham’s second reason is, ‘‘ The red and blue do not show 
difference of actinic power, when tested photographically.” If 
either Mr. Gray’s theory or mine is correct, this result would 
happen ; that is, all the lines would appear alike in the photograph, 
b all the col are present in each line, although not all are 
observed—some impressions overpowering others. While writin 
this letter a top is lying on the table in front of me. When 
remove my spectacles each line on the top looks blue, red, and 
yellow. This is not, of course, the order of the colours in the 
spectram ; but it is the order in which they are seen if a black 
line on a white ground is viewed through a prism ; or, what does as 
well, through a ees glass, when the black line is near the 
edge. In fact, a few experiments with a Benham top and a 
magnifying glass would, I think, convince most people—who come 
to the subject without previous bias—that the phenomena are due 
mainly to aberration of refrangibility and sphericity, combined of 
course with persistence of retinal impressions. If a top half black 
and half white—like the Benham top—had in place of each black 
line @ compound line of blue, red, and yellow, would the colours 
appear the same when spinning? I think one would hardly expect 
them todo so, However, to clear up this point, I painted a top 
in this way with one band only. The colours were not the 
same as in the spectrum, and they differed in proportionate 
breadth and intensity; but they were near enough to make 
the test I required. @ result was as follows :—I found that when 
the top was spun so that the black half of the top followed 
immediately after the coloured line, the blue and sel could be 
seen ; but, when I spun the top in the —_ direction, only 
the yellow was visible. This, though not the same, is as near as 
could be expected under the circumstances to the phenomena ex- 
hibited by a Benham top, and seems to support my view of the 
question, 

That different people see the colours very differently — Mr. 
Benham’s third reason—is only what one might reasonably expect, 
unless, indeed, everyone had eyes exactly alike in every respect. 
And that ‘some few do not see them at all” who are not colour- 
blind, may probably be due to their not trying long enough, 
People whose tight is both normal and strong take some time 
before their eyes are sufficiently fatigued for the pupil to be 
opened wide enough for spherical aberration to take place, without 
which, under ordinary circumstances, I do not think the colours 
can be seen ; for it must be remembered that when looking at near 
objects the By is always contracted. From the very nature 
of things, all optical must be mixed up more or less with 
physiological phenomena, and I imagine it is the province of the 
theorist to try and disentangle the one from the other. This I 
have attempted to do in this and my previous letter, with what 
amount of success time, perhaps, will show. But that the 
phenomena are not entirely subjective and are not due to ‘‘the 
differential action of real and persistent images of black and 
white,” is, I think, proved by the ergy fact. If the black 
lines on the top are made very broad by filling in, for example, 
the spaces between the lines, soas to make only four thick black 
lines on the top instead of twelve narrow ones, then the so-called 
artificial spectrum does not appear when the top is spun. Thus it 
ppears that the spectrum is dependent for its appearance on the 
thickness of the lines, a fact easily to be accounted for on the 
theory I am advocating, but utterly subversive, it appears to me, 
of Mr, Benham’s, 

When an object is seen through a small pin-hole made, for 
example, in a piece of paper or cardboard, no accommodation of 
the eye of any kind is required for seeing either near or distant 
objects, Under these conditions it is obvious that no contraction 
of the pupil is required, and as only the very centre of the eye is 
used, there can be no necessity for change of curvature of the 
crystalline lens. That this is as stated is proved by the fact that 
both near and far objects are equally well seen at the same time 





when viewed in this manner. I may mention here that if anyone 
unable to read without spectacles should at any time be without 
them by some unlucky accident, this method would enable him to 
read the very smallest type easily, provided the light is sufficiently 
good. This fact may be well known, but is new to me, and only 
occurred to me a short time ago when thinking over the mechanism 
of accommodation. I mention it here, as the knowledge may be 
useful perhaps at some time or other to some of your readers, All 
circles of diffusion are cut off by this method, which circles are 
the = cause of the difficulty in reading when the sight is not 
normal, 

When a Benham top is viewed through a pin-hole I find that all 
the lines appear alike as regards colour, but the lines immediately 
followed by the black half of the top look thicker than the others. 
This latter is also the case when the top is seen in the ordinary 
way, and noticed by everyone when their attention is drawn to it. 
This peculiar phenomenon may perhaps be explained by what 
Helmholtz calls ‘‘ irradiation.” The linesin question do not appear 
thicker than they really are, but the others look thinner. The 
bright spaces between the lines encroach on the obscure surfaces 
except where the dark half of the top immediately follows the lines, 
in which case irradiation has not time to take place, 

When the colours on the top are seen in this way through a pin- 
hole, it cannot, of course, be due to spherical aberration ; but 
must, I think, be due tothe following cause :—As previously men- 
tioned, the lines reflected on the retina must have coloured edges, 
even when in focus, although the colours are not noticed under 
ordi circumstances. It is not even possible to see them by an 
effort of the will. Now if this want of power is due to the fact 
that the colours are faint, coming as they do from light reflected 
from a dark object, while the surrounding light is bright ; then if 
it is possible to subdue sufficiently the bright light without at the 
same time subduing the coloured, the colours would be observable. 
This, I think, is exactly the action of the black half of the top ; 
it reduces the brightness of the light surrounding the lines by 
nearly one-half, while, «f course, the reflected light from the lines 
and the black surface of the top are of the same intensity, and 
consequently no reduction in their brightness is brought about 
when the top is spun. It might be asked how the explanation just 
given can be reconciled with my former one of spherical aberra- 
tion. To this 1 can only reply that I now think that the pheno- 
mena are attributable to both causes; to spherical aberration 
mainly, the cause just brought to notice being a supplementary 
one, The whole question is difficult and obscure, and discussion 
may show that I am totally wrong in both explanations ; but it is 
more philosophical, I think, to attempt to explain phenomena by 
known physical laws than to be too ready to call them subjective. 

8, Norfolk-square, W. C. E. Basevi. 

May 15th. 








STEAM PIPES. 


Sir,—S nee the publication of the paper on ‘‘ Steam Pipes,” 
read by me at the last meetings of the Institution of Naval 
Architects, Messrs. Elmore’s Patent Copper Dapositing Company 
have communicated with me, expressing surprise and doubt as to 
the accuracy of the figures given in the paper as repreeenting the 
elastic limit of their material, and they have had some tests made 
by Professor W. C. Unwin in my presence, which show that the 
material as supplied by them possesses a high ratio of elastic limit 
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AUTOGRAPHIC STRESS DIAGRAMS—COPPER TESTS 


to ultimate strength. I will, therefore, be obliged if you will 
publish the results of these tests enclosed herewith. 

The samples submitted were what Messrs. Elmore call their 
‘*soft deposited copper,” which they claim will stand al] the 
ordiaary working of the coppersmith without annealing. 

The tests made by Professor Unwin included autographic 
disgrams showing the extension and stress simultaneously, Those 
of the annealed copper were of precisely similar form to those of 
ordioary good commercial copper. 

J. T. MILTON, 


Lloyd’s Register of British and Foreign Shipping, 
2, White Lion-court, Cornhill, £.C. 
May 17th. 
[copy. } 
City and Guilds of London Institute, 
ENGINEERING LaBoRaTORY, CENTRAL INSTITUTION, 
Exhibition-road, London, 8.W. 
Date, 10th May, 1895. REPORT ON SPECIMENS OF 
Copper RECEIVED From Mr W. ELMORE 
ON THE 7TH May, 1895, 
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FREE TRADE AND NO TRADE, 


Sir,—May I be excused if I once more ask a few questions which 
may elicit information cf considerable value from many of your 
correspondents who have on previous occasions criticised my utter- 
ances? Wheat has risen in price by ls. a quarter, and I gather 
from Dornbusch, recent transactions in Chicago, and the reports 
received from Russia, India, &c., that the wont supply of wheat 
will this year be so much less than the existing demand, that the 
reserves or stocks of wheat possessed by a few countries will be 
heavily drawn upon. The certain result will be a marked rise in 
the price of wheat. Various good authorities whom 1 have con- 
sulted estimate the rise at from 3s, to5s.a quarter One gentleman 
—a miller in a very large way of business—thinks it not improbable 
that if we have a bad harvest the rise will amount to as much as 
7s. 6d. How far this is or is not likely I cannot, of course, say, 
seeing that I do not trade in corn ; but, at any rate, it seems to be 
certain that wheat will be much dearer thanitis at present. Now, 
I want some of your readers who have studied the subject to tell 
me what the result will be in a general way on the trade and com- 
mercial prospects of this country, Willitdo harm? Will it do 





good ? ill it have any effect at all? 








Let us assume that it will do good. That is my view of the 
matter, because I am one of those who hold that there cannot be 
maximum prosperity in a country while any one of its great 
industries suffers for the benefit of other great industries. Now 
agriculture is still a very great inc ustry in this country, and beyond 
question it has been made to suner to benefit the manufacturer, 
and especially the cotton manufacturer. It is beyond all question 
in the present day that the Free Trade men of, the Manchester 
school thonght of Manchester first and the rest of the country 
afterwards. The farmer is really just as much a manufacturer as 
the cotton spinner or the weaver. The egricultural interest has 
gone to the wall for the sake of the other mannfacturing interests, 
and the result has been anything but satisfactory. As a Man- 
chester man said to me the other day, speaking about trade pro- 
spects, ‘‘ Sir, the bottom has fallen cut of Manchester. The Ship 
Canal is a last desperate attempt to save her trade by converting 
her into a seaport.” My own notion is that if Manchester has 
nothing to depend upon but the canal, the city has not very good 
prospects, especially with a rate of nearly 7s. in the pound. 

But leaving Manchester, let me come to my questions. Assuming, 
for the sake of argument, that the country will be better instead 
of worse of the rise in wheat, I want to know why it would not be. 
the better of a rise in wheat brought about by levyirg a duty of, 
say, 5s. a quarter. There wasat one time a nominal duty of Is. a 
quarter taken off by Mr. Gladstone. That, I am told, brought in 
just one million per annum, a sum which, I fancy, Sir William 
Harcourt would much like now. If 1s, brought in a million, I 
should poees be right if I say 5s. would bring in £4,000,000— 
not £5,000,000, of course, because importation would be lessened a 
little. Now this £4,000,000 would certainly not be dead Ics. If 
it was not paid entirely by the foreigner, it would not be entirely 
paid by the manufacturer, and in any case it would go to the 
reduction of other taxation. Thus, for example, a corresponding 
amount might be taken off tea and tobacco, which we cannot 
grow. Bat thisis digression, I want mainly to know why the 
country may be the better of a rise in the price of wheat brought 
about by scarcity, and would not be the better of arise brought about 
by putting a duty on wheat imported. Perhaps, however, it 
will be argued that the country will be much worse of the rise in 
the price of wheat. I would ask again, how much the worse, and 
why?! 

Theoretical answers will not answer my purpose, I can get 
these out of text books. I want solid facts. I want to see how 
much a rise of, say, 5s. in the price of wheat per quarter would 
injure the cotton spinning interest ; how much it would benefit 
the agricultural iaterest ; and whether, on the whole, the country 
at large would be better or worse cff. Of course, if it is said 
that these questions do not admit of any direct answer based on 
facts, it is open to me to hold any view I please, and to assume 
that a great deal has been said both for and against free trade in 
corn that has no foundation whatever in ascertained facts. 

London, May 21st. A TRADER. 





BOILERS IN THE NAVY. 


Sir,—In your last week’s article, under the heading of ‘‘ Navy 
Boilers,” we are sorry to notice you make no reference to the Ellis 
and Eaves’ suction draught, which enables the results you mention 
as desirable to be readily obtained with the cylindrical boiler. 
Taking 20 lb. per square foot of grate as a fair average of the 
combustion at sea at the present time with natural draught, and 
26 lb. for forced draught, there are vessels with our suction 
draught working already at an average combustion of 30 lb. per 
square foot of grate. Experience shows no reason why 35 1b. and 
40 lb. should not be burnt at sea with this draught in the near 
future, as has already been done for four years on land. We are 
— in all cases to an average length of grate, say, 5ft. Yin. 
to 6ft. 

High rates of combustion and evaporation without danger to 
the boilers are not, however, the only great improvement which 
bas taken place of late years in connection with the cylindrical 
boiler. The point to be emphasised is that, strange as it may 
appear without full knowledge of the reasons, the efficiency of a 
boiler having only a ratio of heating surface to grate surface of 28 . 
to 1 when burning at 301b., is not less than 75 per cent., and a 
pound cf fuel actually evaporates 10 per cent. more water than 
when burnt in two boilers of the same siz> with plain tubes at the 
rate of 151b, with natural draught. 

The result of the data, which is accumulating rapidly, will show 
that for warships the water-tube boiler need not be the only alter- 
native to the cylindrical boiler under the old unfavourable condi- 
tions, that this boiler under the new conditions will occupy the 
least floor space, whilst also the weight of boiler, water, and fuel, 
together will compare favourably, and that the coal consumption 
per indicated horse-power likewise will continue to show a very 
decided advantage. It appears safe also to predict that the 
cylindrical boiler, under these conditions, will be at least as free 
from troubles as the water-tube boiler, and last at least as long, 
whilst there are other advantages, such as comfortable stokeholds, 
absence of smoke and flame and of heated funnels, Xe. 

Atlas Works, Sheffield, JOHN BROWN AND Co., LIMITED, 

May 22nd. 


[We referred to induced draught, as one of the three expedients 
proposed for obtaining more steam in a given space, and we identi- 
fied induced draught with Mr. Martin, because he has advocated 
it for so many years that the idea might almost be said to have 
originated with him.—ED, E. 





TRIP GEAR STEAM ENGINES, 


S1r,—Carefal reflection will, I think, convince your correspondent, 
‘* Colonial Engineer,” that he hasnot considered ail thecircumstances 
which have brought about the present “fashion,” as he calls it, of 
trip valve gear for steam engines. If the moderate steam pressures 
which ruled twenty-five years ago had continued until now, slide 
valves would still ee held their own, as no one will attempt to 
deny their great simplicity, and when well designed and combined 
with automatic cut-off, they are, as steam distributors, nearly if not 
quite as economical as any other kind of valves. Practice, as well 
as theory, have taught steam users that high pressures are 
necessary for the many expansions which are needed to secure the 
greatesteconomy in theuse of steam, and while twenty-five years ago 
pressures of 60 lb. and under were the rule, now it is 100 lb. and 
over, pressures of 200 1b. being by no means rare. 

With these high pressures, the friction, and consequent wear and 
tear of valve faces and valve gear, is very considerable when slide 
valves are used, much less with rotating valves like the Corliss, and 
is reduced to a very small amount with double-beat drop valves as 
used in the Salzer, Robey, and other engines cf similar type. 
“Colonial Engineer,” therefore, is right in preferring drop valves 
to Corliss, It must be remembered that while the number of parts 
which is required to operate trip valve gear may be greater, yet 
the work upon them is infinitely less, as the amount of lift to give 
a fall opening is very small, and the valves work almost in 
equilibrium. 

Where a slide valve would need to travel some 4in, with a heavy 
load upon it, the drop valve is lifted a distance of not more than 
}in., and in spite of the extra parts, the power required to work it 
is very omab less, Another advantage this kind of valve gear 
— is, that it puts a very much less strain upon the governor 

or its adjustment and control, and thus more delicate governing, 
and practically uniform speeds can be maintained with great 
variations of load. It is, therefore, not mere “fashion” that has 
caused trip gears to become so general, but that natnral adaptation 
of means to an end which might well be expected from the 
present generation of engineers. ROBEY AND Co, 





Lincoln, May 22nd. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPE! 
” ” LONDON.” - 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, bearing a penny 

postage stamp, in order that answers received by us may be forwarded to 

their destination. No notice can be taken of communications which do not 

comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 

Sore request correspondents to keep copies. — 

*.* All letters intended for insertion in Ewnaiwerr, or containing 

¥ be panied by the address of the wri 


questions, accom: by name and writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


ApprEss WaNTED.—IJf any of our readers can give us the present address of 
Mr. R F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

ENnquirnER.—You will find the little book in Blackie's Elementary Text-book 
Series. ‘On Elementary Mechanics” (no author's name given), an excel- 
lent one for the purpose. 





SUBSCRIPTIONS. 


Tux ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) ..  .. 
Yearly (including two double numbers) .. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue Enorveer is registered for transmission abroad. 

A complete set of Tae Exoinerr can be had on application. 

In conseg of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Ki » Foreign Subscriptions 
will, until further notice, be received at the rates given below. i 
Subscribers paying in advance at these rates will receive Tok ENGINEER 
weekly and post 8ubscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tax Paper Covers— 





) ee ae ae ee oe £0 18s. Od. 

, .. Se ee £1 16s. Od. 
Tuick Parer Oorizs— 

Half-yearly © cc co co oo co a &1 Os, Sd. 

i ee A 
Reapina Oases.— The Publisher has in stock reading cases which will hold 

thirteen copies of Toe Enaiwesr. Price 2s. 6d. each. 
ADVERTISEMENTS. 


*," The charge for advertisements of four lines and under is three shillings, for 
every two lines wds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten a inch. All 


single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate advertisements will be inserted with all 
teed in any such case. 


practical regularity. but regularity cannot be guaran 
All except weekly advertisements are taken subject to this condition . 


Prices for Displayed Advertisements in “ ordinary” and “' special positions 
will be sent on application. ws -_ 


Advertisements cannot be inserted unless delivered before 8ix 
o'clock on Thursday evening; and in consequence of the 
necessity for Ning to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each wee 

Letters relating to Advertisements and the Publishing Department of the 

iper are to be addressed to the Publisher, Mr. Sydney White; all other 
ters to be addressed to the Bditor of Tur ENGINEER. 








MEETINGS NEXT WEEK. 


THE INstTiTUTION oF C1viL ENGINEERS.—Tuesday, May 28th, at 8 p.m., 
in the Theatre of the Royal United Service Institution, Whitehall, 
Annual oy Meeting of Corporate Members only, to receive the 
report of the Council and to elect the Council and Auditors for the 
ensuing year. 
poral InsTITUTION OF GREAT BriTaIN.—Friday, May 81st, at 8 p.m. 
eee : “The Radiant Heat from the Moon ve oa ae Progress of an 
bs ss by the Earl of Rosse, K.P., DC.L., LL.D., F.R.S., M.R.I. 
puseday, May 28th, at 3 p.m. Lecture: ‘On Thirty Years’ Progress in 
Tceical Science,” by Professor E. Riy Lankester, M.A., LL.D., F.R.S. 

Er 4 May 30th, at 8p.m. Tyndall Lecture: “ On the Instruments 
DC Methods of Spectroscopic Astronomy,” by William Huggins, Esq., 
yang LL.D., F.R.S,, M.R.I. Saturday, June Ist, at 3 p.m. Lecture: 
me Elizabethan Literature—1. The Pastoral,” by Professor Edward 
Doe D.C.L., LL.D., Professor of English Literature, Trinity College, 

Soctety oF ARTS —Monday, May 27th, at : 
x 8. 5 y , at 8 p.m. Cantor Lecture: 
at a Danewe Art Industries,” by Ernest Hart, D.C.L. Tuesday, May 28th, 
by Teele os Paper : ‘‘ The Decoration of St. Paul’s,” 
P faul's will Ag mond, A.R.A. The Very Rev. tLe Dean of St. 
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STANDARDS OF LIGHT. 


WHILE it is true that for more than thirty years the 
sperm candle, made according to certain conditions pre- 
scribed by Act of Parliament, has been the legal standard 


also lamentably true that during the latter half of that 
period the sperm candle has been a discredited standard, 
and so distinctly so that a committee appointed by the 
Board of Trade in 1879 presented a report condemnatory 
of such means for measuring the intensity of light. A 
graduated wand of variable length, sometimes longer, 
sometimes shorter, would assuredly be rejected as a con- 
trivance for measuring yards of calico. Yet this inde- 
terminate quality was the defect of the sperm candle as a 


standard was found of late years to fall short, so as to 
— the apparent magnitude of the article measured, 
thereby acting to the prejudice of the purchaser. Despite 


to time, the sperm candle retained its position, mainly 
for the reason that a trustworthy and practical standard 


The Board of Trade Committee of 1879 reported 
favourably concerning a pentane air-gas flame devised 
by Mr. A. Vernon Harcourt, by which the light of one 
sperm candle of the regulation pattern was given without 
variation. Perhaps it may be asked how the light of one 
candle could be determined amid so much uncertainty. 
But Mr. Harcourt’s invention had the merit of giving an 
unvarying amount of light, so that, taking this as one 
candle, there was something to start with, and unques- 
tionably a substantial advance was thus made. In fact, 


mean result afforded by the flame of the statutory candle. 
But to estimate the illuminating power of sixteen candles 
by the light of one was open to the objection that a 
slight error of observation might thus be multiplied, and 
a higher gauge was obviously desirable. To put an 
ounce on to a steelyard in order to get the weight of a 
 se-rg is palpably an indirect and roundabout method, 
iable to some degree of error, however slight, and which 
it would be as well to avoid. Moreover, there were 
niceties to be observed in the use of Mr. Har. 
court’s apparatus which made it more fit for a labor- 
atory than for a gas - testing station. Now at last, 
as the sequel of much labour, and as the fruit of 
prolonged scientific research, a mode of measuring light 
has been devised which has every appearance of giving 
exactitude in conjunction with practical conditions. In 
December, 1891, the Board of Trade constituted a Com- 
mittee of an eminently representative character to inquire 
into and report upon the subject of the standards to be 
used for testing the illuminating power of coal gas. This 
committee included the three Gas Referees, of which 
Mr. A. Vernon Harcourt himself was one, the other two 
being Professor Rucker and Dr. Pole. The Board of 
Trade was represented by Dr. Odling and Mr. W. J. 
Russell; the London County Council by their chemist, 
Mr, W. J. Dibdin, and Dr. Frankland; the Corporation of 
the City by Mr. G. Rose-Innes; the Gas Light and Coke 
Company as Mr. G. C. Trewby ; the South Metropolitan 
Gas Company by Mr. George Livesey; and the Com- 
mercial Gas Company by Mr. H. E. Jones. The Com- 
mittee have now reported, and have unanimously 
agreed to recommend that the pentane-air flame 
furnished by an argand burner, according to the 
plan devised by Mr. W. J. Dibdin, be accepted as 
giving the light of ten standard candles, and that 
this flame be authorised and prescribed for official 
use in testing the illuminating power of the gas supplied 
by the London gas companies. It is a little grievous to 
know that this standard was proposed by Mr. Dibdin as 
far back as 1886. Why London has been compelled to 
wait so long for so necessary a reform is one of those 
things only to be unders in official circles. How- 
ever, the desired consummation has come at last, except 
that an Act of Parliament is required to give force to the 
recommendation as embodied in the Committee’s report. 
This, it is to be hoped, will follow, and the County 
Council are asking that the Board of Trade will promote 
a short Bill during the present session of Parliament 
giving effect to the recommendation of the Standards of 
Light Committee. Thus we seem to be on the threshold 
of a long-desired improvement. It is difficult to say how 
much longer London might have waited before this point 
was reached had not the South Metropolitan Gas Com- 


to bear the cost of the inquiry. In like manner the 
Public Control Committee of the London County Council 
report that the long-continued labour and successful 
research of their chemist, Mr. Dibdin, in connection with 
this question, demand their thanks, as also his services on 
the Standards of Light Committee, these being “ quite 
outside the ordinary scope of his duties.” Dr. Frankland 
likewise has to be thanked, and it would seem as if 
private and personal zeal has been necessary in order, as 
the Committee of the County Council say, to put “an 
end to a condition of things which has for so many years 
stood condemned.” At the same time the report of the 
experts very properly admits the possibility of further 
improvement belie effected in providing a standard of 
light, though they hold to the principle that such standard 
should approximate to the power of sixteen candles, a 
plan which they have amend in preferring a standard of 
ten candles instead of one. If any different standard 
should be proposed at any time, and a trustworthy unit 
should be desired, Mr. Harcourt’s apparatus will at once 
reproduce the one-candle light, “without variation of 
illuminative value.” Following the fixing of a standard 
of light, there comes the question as to the manner of its 





are matters which thus call for consideration. But with 
an improved standard of light the main point is secured, 
and that which remains ought to be comparatively easy 
of accomplishment, certainly taking up much less time 
pn has been required for the work now brought toa 
close. 


THE REGULATION OF MINES. 


Tue report of Mr. Henry Hall, the Inspector of Mines 
for the Liverpool district, treating of the past year, 
possesses features of peculiar interest as affecting the 
present Coal Mines Regulation Bill. Mr. Hall combats 
the idea that mining legislation of recent years has added 
materially to the cost of coals. Apart from the indirect 
effect of the compulsory shortening of boys’ working 
hours upon the time worked by adults, Mr. Hall con- 
siders that the requirements of the law for constructive 
work or increased supervision “‘ have not added a penny 
per ton to the cost of getting coal.” The value of legisla- 
tion as affecting the lifetime of those who are engaged in 
raising coal, fire-clay, ironstone, and shale, may be 
estimated by a diagram showing the quantity of mineral 
raised per life lost in West Lancashire and North Wales 
since the passing of the Coal Mines Regulation Act of 
1872. A disastrous explosion in 1878 brings the ratio 
down to 40,000 tons per life. Two other explosions also 
mar the page, but each one is less fatal than its prede- 
On the whole there is a marked tendency 


cessor. 
upwards in the ratio since 1873, the best result 
being reached last year, the yield of mineral 


rising to its highest point, and the loss of life 
falling to its lowest, 220,000 tons being raised per life 
lost, including fatalities of all kinds. A table shows 
seventy fatal accidents of various kinds in the Liverpool 
district in 1894, and seventy-two lives lost. In 1873 the 
corresponding numbers were respectively 101 and 125. 
But the figures representing the fatalities become the 
more remarkable when taken in connection with the fact 
that the persons employed in and about the mines 
of the district were nearly 58,000 last year, com- 
pared with not many more than 42,000 in 1873. 
This shows itself in a death-rate of nearly three 
per 1000 employed in 1873, falling to 1°248 in the 
past year. That the lives lost in the mines of the “ 
Liverpool district were fewer, and the tons of mineral 
wrought were greater, in 1894, than in any previous year 
since 1872, is a broad result demanding a corresponding 
cause, and it is only reasonable to conclude that legisla- 
tion has been successful in seeking to protect the life of 
the miner. 

The law having thus intervened with good effect, taking 
the extensive district of West Lancashire and North 
Wales as affording a fair example of the general opera- 
tion, the question arises whether Parliament can interfere 
further with advantage. Is there more to be gained in 
the same direction? What may be called the life insur- 
ance premium on coal, according to the statement we have 
already quoted, is less than a penny perton. Even thisis 
@ serious amount in bad years, when the profit is three- 
pence or less, perhaps down to positive loss. But all 

ears are not bad, and the average profit may very well 

ar the comparatively insignificant burden. Moreover, 
it is an unseemly thing to balance men’s lives against a 
bare money consideration. One weak point in the regu- 
lation of mines at the present time has reference to the 
accidents classed under the head of “ falls of roof and 
side.” In West Lancashire and North Wales these were 
accountable for 60 per cent. of the accidents. Mr. Hall 
says there can be no doubt that such occurrences can be 
rendered less frequent by the adoption of stricter and 
more definite rules. As the law now stands, the respon- 
sibility for the security of the roof in the working 
places‘ is cast entirely upon the workman himself, 
whether he is capable or inexperienced, careful or 
careless. We are told that as things are at pre- 
sent, if an official visits an unknown place and finds 
certain precautions as to the roof are not being 
taken, the interference of the official “either takes the 
form of an acrimonious argument with the workman as 
to whether certain supports are needed or not, or he con- 
tents himself with amiably suggesting to the workman 
that he must take care of himself, and leaves him to do 
it as best he can.” There has been an expectation that 
the new Mines Bill would strengthen the existing law in 
some respects, and that precautions would be enforced 
against the danger of the roof and sides of the workings. 
We cannot say that we find anything bearing on this 
point in the Bill now before Parliament. The measure 
brought in by Mr. Asquith is primarily aimed at the pre- 
vention of explosions. The Bill provides that when it” 
appears to an inspector that any mine or part of a mine 
is dangerous, as being fiery, or dry and dusty, or both, 
he shall serve a notification to that effect on the owner, 
agent, or manager of the mine, and in a month after 
the service of the notification—or, if the notification 
is confirmed on appeal, then in one month after 
such confirmation—the mine, or the specified part of 
of it, will be subject to the provisions of the Act with 
respect to dangerous mines. A board of three persons, 
appointed by the Home Secretary, is to decide as to the 
merits of an appeal, either confirming or annulling the 
notification. A mine being finally declared to be 
dangerous, the Home Secretary may then make special 
rules with regard to it, namely, as to the lights to be 
used in the mine, as to the explosives and the mode of 
using them, as to the watering of the mine, and 
generally as to the precautions to be adopted for the pre- 
vention of accidents from fire-damp and coal dust. In 
any dangerous mine no shot is to be fired, unless all the 
workmen employed therein are for the time being out of the 
mine, except those firing the shot, and others necessarily 
present, not exceeding ten persons, or such larger 
number as the Home Secretary may permit. 
Concerning the lights tobe used in a mine, Mr. Hall 
says it is still toa great extent optional whether candles or 
safety lamps should be used, although all the best mining 
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years sgo, whereupon he considers “legislation should 
quickly follow.” It will be seen that the Regulation 
Bill of this session only gives the Home Secretary 
power to make rules with regard to lighting in the case of 
& mine previously declared to be dangerous. The same 
limitation applies to the use of explosives, the watering 
of the mine, and other matters. Mr. Hall has frequently 
reported to the Home Secretary as to the danger of 
blasting with gunpowder, and has suggested the total 
prohibition of that explosive in the working of mines. 
He considers the time has now arrived when this course 
might be adopted without any risk of injury to the coal 
industry, as several explosives now in the market have 
proved themselves equal, or even superior, to gunpowder 
for mining purposes ; whilst by their use the dangers 
incident to blasting would almost disappear. In the 
years from 1873 to 1893, both inclusive, it is shown that 
there were close upon 4600 deaths from explosions of 
fire-damp and the accidental ignition of gunpowder in 
mines. Fully one-third the deaths were due to explo- 
sions caused by blasting with gunpowder, and another 
third was due to explosions caused by the use of candles 
or mixed lights. It is remarked that of all causes to 
which the explosions are attributed, that of flame passing 
the gauze of a safety lamp has the least positive evidence 
to support it. That in twenty-one years there should be 
a sacrifice of 1560 lives from the use of candles or mixed 
lights is described as ‘“‘a result simply appalling when 
we remember that a remedy has been all the time within 
easy reach.” It is further mentioned as extraordinary 
that otherwise conscientious managers will allow candles 
or mixed lights to continue to be used in mines liable to 
fire-damp, “‘ thus, as it were, courting disaster.” 

Objection is taken to the suggestion of the recent Coal- 
dust Commission, that the owner of a mine of a dry and 
dusty nature “‘ may be relieved of the obligation to discon- 
tinue the use of gunpowder,” if he has made provision for 
watering the dust. Admitting that “efficient ” provision 
may be made for watering, Mr. Hall submits that through 
neglect, or the failure of the system itself, the dust may 
become quite dry, in the same manner as there are occa- 
sional failures in ventilation in spite of the safeguards 
imposed by the law. The danger arising from the failures 
of ventilation is to be met by the compulsory use of 
safety lamps, and so in the same way it is contended that 
the possible failures of the watering system should be 
provided against by the compulsory exclusion of all 
flaming explosives. With respect to timbering, which is 
responsible for over 50 per cent. of mine accidents, 
better provision is said to be an urgent matter. It 
is singular that this class of fatality does not appear to 
have been mitigated by inspection in the same degree as 
most other sources of disaster. Here again we meet with 
an argument for compulsory regulation, a conviction 
being expressed that what is called ‘“‘ systematic timber- 
ing’’ would effect a great saving of life. The rule 
unanimously recommended by the inspectors for adoption 
throughout the kingdom, and to be enforced by legisla- 
tion, is that “every certificated manager of a mine shall 
specify the maximum distance that props or supports 
may be fixed in every coal seam under his charge.” It 
would thus appear that there is yet a wider field for im- 
provement in the regulation of mines with a view to the 
saving of life. The Bill now before Parliament is largely 
dependent for its action on the circumstance that a mine 
is declared to be ‘‘ dangerous.” But this is not entirely 
the case, one of the most important instances of this 
kind being that an explosive shall not be used “ in any 
mine,” unless it is of a kind for the time being certified 
by the Home Secretary as fit to be used in the mine, or 
in any designated class of mines, including the one in 
question. Other matters are comprehended in the Bill, 
but we have directed attention more especially to those 
which relate to the personal safety of the miner, and it 
is to be hoped that in this respect the industry is on the 
eve of a great advance. The Bill to which we have 
thus referred has been the subject of much discussion 
between coalowners and miners, and is likely to undergo 
amendment in some of its provisions, but we may trust 
that any alteration will be of such a nature as will add to 
its efficiency. 


STEAM ENGINE PROBLEMS. 


Tue James Forrest Lecture delivered by Professor 
Unwin before the Institution of Civil Engineers, and 
reported in full in our columns, is a masterly exposition 
of the existing state of knowledge of the steam engine. 
We say of the steam engine, because, although Professor 
Unwin has dealt with heat motors in general, the 
problems presented by the steam engine most nearly 
concern engineers and power users. Professor Unwin 
sketched in firm lines the history of the development of 
the steam engine, its theory and its practice. He is 
himself an engineer first, a physicist afterwards; and he 
has dealt with his subject from first to last in a manner 
which is altogether satisfactory up to a certain point. 
That it is not satisfactory beyond that point is not 
Professor Unwin’s fault. It may be taken, we think, for 
granted that what he does not know about the theory of 
the steam engine is not known to anyone; and the fact 
that he has left much unsaid that it is highly desirable 
should be said, much unexplained that we all wish to see 
explained, must be taken as evidence that the steam 
engine presents at this moment problems for solution 
which it would almost seem are insoluble. Certain things 
are indeed of daily occurrence which appear to be inexplic- 
able. We may regard Professor Unwin’s lecture as a 
sieve through which all that is known to engineers has 
passed, while the puzzles remain behind. To these 
puzzles, or rather to one or two of them, it may be 
profitable to direct attention. 

Professor Unwin has drawn a distinction between 
‘‘ good” and “bad” engines—that is to say, good and 
bad expressed in terms of consumption of steam per 
horse-power. But he does not say, save in very general 
terms, what it is that constitutes the difference. This, 


terms it may be said that the engine with a very rapid 
cut-off and very small clearance will be economical. 
Why? If we attempt to answer the question, we are 
met by contradictions which are perplexing and incon- 
sistencies which are irritating. Thus, for example, we 
are told that the efficiency of a steam engine mainly 
depends on the difference between the initial and terminal 
temperatures within it; but in practice we may have 
the same range with a slow and with a quick cut-off, the 
same weight of steam being used in each case per stroke. 
Yet with the quick cut-off the engine will be more 
economical than with the slow. Why? It is very easy 
to say in reply that the expansion is more complete 
in one case than the other. But there is nothing satis- 
factory in this answer. The difference between the 
diagram from a Corliss engine and a good slide valve 
engine is, as pointed out by a correspondent last week, 
very small. It is difficult to find in this little difference 
a rational explanation of the saving effected in the weight 
of steam required to produce a horse-power. It is 
argued that the steam which finds its way in during the 
latter portion of the time spent by a slide valve in closing 
the port is not in a condition to do work on the 
piston. But this cannot be true, because the steam 
does not lose energy by being wiredrawn, for reasons set 
forthin every treatise onthermodynamics. Weare familiar 
with perhaps every explanation that has been advanced 
to account for the virtue that resides in a quick cut-off, 
and we confess that not one of them is wholly satisfac- 
tory and contenting ; and our difficulty in accepting them 
is accentuated by the knowledge that many competent 
and successful engineers refuse to admit that there is any 
special value in a lightning-like cut-off; while it is a 
patent fact that certain very economical engines have 
not got trip gear of any kind. Thus, for instance, 
Mr. Leavitt’s pumping engines have slide valves 
worked by came. But taking it for granted that all 
that is claimed for the high-speed cut-off is true, the 
fact remains that there is no satisfactory cause stated to 
explain the result obtained. The difficulty lies, not in 
accounting for a saving, but in accounting for the amount 
of that saving, which appears to be out of all proportion 
to the change wrought in the indicator diagram. 

When we turn to the question of clearance, moreover, 
we are faced by remarkable contradictions. In the first 
place, as the steam in flowing into the clearance space is 
suffered to do no work, it loses neither heat nor energy, 
consequently no loss is brought about. In the second 
place, although it is true that the virtual expansion is 
reduced, that alone accounts for very little. The ratio 
of expansion may be what we please, while the clear- 
ance varies within wide limits. Mr. W. Arnold, in a 
paper read before the Birmingham Association of 
Mechanical Engineers on ‘‘ Modern Economy in Steam 
Engines,” says, ‘‘ Theoretically, the cylinder should be 
absolutely without clearance, for any space between 
the cover and piston at the end of the stroke must 
necessarily be filled with live steam, which does 
not perform any, or only a small amount of useful 
work.” But this statement is only true of an 
engine which does not use steam expansively. In 
practice, with an expansion engine working without 
clearance, and taking in from the boiler one pound of 
steam per stroke, we get a certain result. If the engine 
has a clearance of, say, 15 per cent., then it will take 
in 1°15 lb. of steam per stroke. But the whole of the 
steam will expand and do work, and a very simple 
calculation will show that the loss incurred cannot be 
anything like 15 per cent. in theory, because the mean 
pressure in the cylinder will be raised, and by altering 
the point of cut-off, the same power will be got as before, 
with less than 1°15]b. of steam per stroke. But in 
practice it is very probable that an engine with a 
clearance of 15 per cent. would, other things being 
equal, be more than 15 per cent. worse than an engine 
with a clearance of 2°5 or 3 per cent. We really do 
not know why, nor does Professor Unwin throw any 
light on the subject. But this is by no means the last of 
the puzzles. Although clearance is so fatal in a single- 
cylinder engine, or in the high-pressure cylinder of a 
compound engine, it is not a source of waste worth 
mentioning in the intermediate and low-pressure cylinders, 
which work with an enormous clearance and a falling 
pressure from the beginning to the end of each stroke. 
We certainly hear of the loss brought about by ‘ drop;” 
but no one seems to attach any importance to the cir- 
cumstance that the receiver acts as an extension of the 
cylinder during the whole time the steam valve is open, 
and that a square-headed diagram from the second and 
third cylinders is an impossibility. 

Professor Unwin has left the great jacket question as 
he has found it ; and, pursuing the line of argument with 
which we began, we may say that this is tantamount to 
a statement that the phenomena of the jacket present a 
still unsolved problem. ‘ Roughly,” he says, ‘‘ the jacket 
is more useful with small engines than with large, with 
slow engines than with fast engines ; but all this amounts 
to little more than saying that the jacket is most useful 
where initial condensation is largest. Just in proportion 
as the engine, whatever its type, is of the highest class and 
most scientific design, so the jacket is less useful.’’ This 
is a very pregnant passage. Let us consider what it conveys. 
In the first place, we may take it for granted that the only 
use the jacket can have is to prevent cylinder condensa- 
tion. It is true that it can perhaps cause re-evaporation 
during expansion, but this is a secondary matter. We 
may confine our attention to the prevention of initial 
condensation. Next we may assume that an engine of 
the highest type and most scientific design will have 
minimum clearance and a sharp cut off. But what 
possible influence can these things have on initial con- 
densation? In one engine the clearance between the 
cylinder cover and piston is ‘25 of an inch, in another it 
is ‘75 of aninch. The additional metallic surface ex- 
posed is as nothing in an engine even of great 
power. So that cannot have anything to do with the 





however, is just what engineers want to know. In general 





question. The only way in which a jacket can be of use 


is by keeping the cylinder hot. Why should it be legs 
needed for this purpose when the clearance is small and 
the cut-off sharp, and the range of temperature 
in the cylinder considerable, than it is when thege 
conditions, all favourable to cylinder condensation, are 
not present? Again, it will be seen that the state. 
ment that the jacket is most useful when initial conden. 
sation is largest, taken with the rest of the passage, 
may be taken to imply that in an engine designed on the 
most scientific principles the initial condensation will be 
least. But why? The only radical difference between g 
good and a bad engine, as far as the use of steam ig con. 
cerned, is that the former will work with small clearance, 
and a high grade of expansion, and a quick action of 
the cut-off valves; We are at a loss to frame an 
hypothesis to explain the fact that the initial conden. 
sation in such engines is so small that a jacket can do 
no good. Professor Unwin has, unfortunately, as we 
think, said nothing about the relations which appear to 
obtain between the shape of an indicator card and a 
jacket. We have already called attention to the circum. 
stance that out of dozens of cards which we have 
examined, we have only met with one in which there was 
considerable compression and the jacket was of little or 
no use. We do not wish to dogmatise; but so far, almost 
all the evidence available goes to show that, when there 
is a square admission corner to the diagram, the jacket 
does little or no good; while, on the contrary, it effects a 
considerable saving when there is much compression. It 
is quite clear, indeed, that notwithstanding the labours of 
Hirn, Zeuner, Donkin, and many others, next to nothing 
is really known concerning what takes place inside an 
engine cylinder. Nothing can be better than the way in 
which Professor Unwin has handled the rational and 
experimental theories, in our last impression. We are dis. 
posed, however, to think that he has overrated the value 
of Professor Cotterell’s statement of his views. The fact 
that meets us at every turn is, that no two engines—how. 
ever apparently alike—behave in the same way ; and this 
being the case, it seems to be impossible to lay down any 
law—graphically or otherwise— which can have a general, 
or nearly general. application. 

In one sense the most instructive thing about the 
lecture is the prominence which it gives to the fact that 
aman of such considerable attainments, such practical 
and theoretical information, should have been unable to 
throw much light into dark places, or do anything to 
formulate a true theory of the practical steam engine. 
No satisfactory theory now exists, and many of the 
results obtained in practice are, as we have endeavoured 
to show, inexplicable. Even the excellent results 
obtained by superheating, on which Professor Unwin has 
rightly insisted, are not as easily explained as appears at 
first sight. The relations between cast iron and steam 
are probably more complex than has hitherto been con- 
ceived possible. 
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THE TYNE RIVER WORKS. 


THE great works at the mouth of the river Tyne are now 
so far advanced that the date of their ceremonial “opening” 
is being considered. The piers, designed to protect vessels 
from the easterly gales and to prevent. the re-formation of 
the bar after its removal, were commenced as far back as 
1856. They are formed on a base of rubble stone, deposited 
by barges, and a superstructure of concrete and built stone- 
work, the lower and larger portions of which, commencing at 
30ft. below low water, are fixed by divers. The length of the 
high-water line of the superstructure of the North Pier is 
now 3059ft., and the submerged base extends about 130ft. 
beyond this. The South Pier is about 5317ft. to the pierhead, 
and the submerged base is about 80ft.in advance. The width 
of entrance between the pier heads is about 1300ft., and the 
depth of water about 50ft. at high water spring tides. Two 
lighthouses are on the piers, 57ft. to 60ft. above high water, 
and these are now advancing so near to completion that it is 
expected that in two months they will be in use. These 
great piers were the first and most important work under- 
taken by the Tyne Commissioners, and were designed by the 
late Mr. Walker, the Admiralty engineer, and have been 
carried out by the engineer of the Tyne Commission, Mr. P. 
J. Messent. A little later the works of river improvement 
were recommended by the late Mr. John F. Ure—the removal 
of the bar, the widening of the obstructive “ narrows,’ the 
deepening of the river, the removal of the old stone bridge, 
and the construction of a swing bridge, the dredging away 
of the King’s Meadows Island—these are part of the works 
that have changed the river Tyne from a comparatively 
shallow stream, from which the vessels that cleared in 1854 
were of only 149 tons average tonnage, to one which has been 
used increasingly by vessels of larger size—vessels of a size 
that were unknown in the river twenty or thirty years ago. 
The effect on the industries of the river is shown by the 
influence on one of its industries, in the statement we have 
given of the story of shipbuilding on: the Tyne, published » 
few weeks agoin THE Encineer. The influence on other 
trades has been marked also, for whilst the shipment of coals 
and coke has grown until for the past year it was fully 
12,155,000 tons, that shipment is far in advance of that of & 
few years ago, and it is attained in spite of the diversion of 
part of the coal export to Blyth in recent years. The com- 
pletion of the Tyne piers is, therefore, the conclusion of & 
work that has been very fully recompensed to the North, and 
its termination is worth recording. 


FOUR MONTHS OF BRITISH TRADING. 


Tue Board of Trade returns for April enable us to obtain 
a view of the business done during one-third of the year. 
The result is not so promising as was anticipated when the 
year commenced. We have bought @ great deal less from 
abroad, and we have also sent a reduced value of goods to 
foreign countries. The imports, however, have fallen off to 
a much greater extent than the exports, the value for the 
month, £34,341,358, being a decrease of £674,423, while that 
for the four months, £135,140,418, was a decrease of 
£7,564,218. The exports, on the other hand, reached a value 
last month of £17,252,311, and for the four months of 
£69,972,672, exhibiting a decrease on the month of £305,565, 
and on the four months of £1,517,436. The heaviest decreases 
in imports are shown in raw materials for textile and other 
manufactures, in metals, and in articles of food and drink, 





which come in duty free. It is rather curious to note, with 
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ard to the latter item, that while there is an increase on 
the month of £365,713, there is a decrease on the four months 
of no less than £1,319,215, In exports the chief falling off 
n the month is in raw materials and metals, which indi- 
porns that other countries are also suffering from depression. 
For the four months this feature is deepened, the decrease in 
raw materials alone accounting for £1,544,000 out of the 
total decline. On the other hand, there is a noteworthy 
improvement in machinery and mill work to the value of 
£301,056, and in manufactured or partly manufactured 
articles to the value of £652,199. The broad lesson to be 
Jearnt from the official return is that as yet there is no 
appearance of the revival in business which has been confi- 
dently looked for since the year commenced, Although there 
is some hope in the fact that iron is a little firmer, the 
gloomy outlook in the coal trade prevents any sanguine idea 
psing entertained of @ change for the better in the immediate 


future. 











LITERATURE 
Face-hardened Armour, By LievTENANT ACKERMAN, U.S.N. 
1895, 


LIEUTENANT ACKERMAN has contributed a paper to the 
United States Naval Institute on armour which repre- 
sents much close study, which was apparently very well 
received, and which we trust will prove valuable. At 
the same time we are unable to accept his conclusions, 
which, in our judgment, lead to the substitution of rather 
a complicated and confused theory, and one which does 
not accord with results recorded, instead of the present 
one which is clear and on the whole fairly established. 
The main subject of the paper is the action of hard 
armour on shot striking it. Hitherto it has been sup- 
posed that a hard and well-supported surface resisted 
the shot before its point got deep enough in to receive 
support, and thas it frequently caused fracture or distor- 
tion of the shot. In this way the chilled iron shot 
formerly employed with such success against wrought 
iron broke almost like snowballs against the first steel- 
faced armour, and had to give place to steel projectiles. 
There is more than one reason why shot are specially 
easily defeated by resistance encountered on first impact. 
Not only is the shot unsupported laterally, so that 
soft steel shot have set outwards bulging about the 
shoulder, but also the normal lines of resistance 
form a sharper wedge in the ratio in which they 
come from the region nearer to the point, so that 
a plate which offers resistance sufficient to split a shot 
when only lin. of it had entered the plate, would work 
with a much sharper wedge than one which acted 
after the shot had penetrated 3in. We may refer our 
readers to figures accompanying a paper published in 
‘ae ENGINEER on this subject as long ago as 1872. The 
matter has been much more completely dealt with in a 
paper by Captain Tresidder in the R.E. Institution ‘‘ Pro- 
ceedings’ of October, 1894. Lieutenant Ackerman says 
that this is a mistake, and that “ Modern projectiles are 
seldom crushed from the point. Actual disintegration 
only occurs when the resistance that the plate is able to 
bring on the area of the shell is sufficiently great to 
suddenly check the shell and cause it to break up over its 
weakest lines through its own inertia.” The last words 
may no doubt describe pressure such as takes place when 
the front portion of a shot is unbroken for a considerable 
length, so that no wedge is formed. 

Lieutenant Ackerman adds that the usual action of the 
hard face, however, is ‘“ that through its inability to bend 
or flow, it prevents the displacement of the more plastic 
metal beneath it towards the front, and thus brings the 
resistance of the whole thickness of the plate to bear 
before the projectile can advance.” ‘That is to say, the 
shot is not able to squeeze the metal up in a lip round it as 
it enters. It is true that this lip is not formed in hard- 
faced armour. Lieutenant Ackerman has done good service 
in calling attention to this, which has not been sufficiently 
noticed, perhaps; but we lay very limited stress on it, 
because compound or steel-faced iron plate formed no 
swell or bulge round the point of impact, and yet this 
armour was easily perforated until it had its face treated 
on Tresidder’s process, when the projectiles were defeated 


and broken up. Those who have followed the course of | y 


experiments in this country can hardly fail to agree with 
Captain Tresidder’s description of the phenomena ex- 
hibited in perforation. Lieutenant Ackerman remarks 
that Captain Tresidder refers to ‘‘data which he has seen 
fit to withhold,” which, he says, are widely different from 
the experience obtained in the States. It would be wrong 
to contradict this without knowing what experience is 
referred to, but we submit that Lieutenant Ackerman 
gives us no results in support of what he says. So far as 
we know, the results of trials in all countries bear out 
Captain Tresidder’s explanation ; and Lieutenant Acker- 
man’s difficulty about what he calls the ‘“‘ mashing of frag- 
ments in the indent’ would, we think, be removed if he 
had had more experience with the earlier and inferior 
projectiles employed, when he would have seen what he 
regards as inexplicable realised ad nauseam. Generally 
speaking, Lieutenant Ackerman speaks of what is said in 
England rather contemptuously and hardly fairly. For 
example, he says that we bave called the formula for per- 
foration “ a disgrace to science.” We think this is a misap- 
prehension of the expression, used here and repeated in 
the States, that the present state of the matter is a dis- 
grace to science—that is, the application of formule 
established for low velocities to the case hf high veloci- 
ties, for which there is evidence that they are inapplicable 
to such an extent that the grossest discrepancies exist 
between the results given by the different formule. 

To come next to our author’s theory on the behaviour 
of treated armour, he says that the fragments of the hard 
face get in the way, and that the use of a wrought iron cap 
on the shot is to act as a lubricant. Here we are com- 
pletely at issue, for we believe that the real value of the 
cap is to prevent the fracture of the shot’s point, and 
this has been endorsed, so far as we know, by facts ; 
the matter, however, is easily brought to the proof. If 


depends on whether the plate has a hard face which will 
not a or flow, while we believe that a shot which is 
able to hold together on impact will not benefit by a cap. 
If the metal of the cap could be substituted for so much 
rigid metal round it in the plate, we should see a great 
benefit; but seeing that however it may accommodate 
itself to the hard fragments the shot has to cleave its path 
open to the full size of its calibre, it may be doubted if 
the cap has helped it much. The first cap fired ona 
Palliser shot is said to have opened out into a ring with- 
out entering the plate at all, benefitting the shot only by 
supporting that part which was as yet outside the 
plate. The truth of this, however, we cannot answer 
for; we did not see the experiment, and verbal 
accounts of such matters are apt to be untrust- 
worthy. What we do not and cannot doubt is that 
for many years projectiles perforated armour with a face 
sufficiently hard not to bulge round the point of impact, 
and that on the face being hardened by treatment, 
the shot both failed to penetrate and also broke up, 
fracture being started, so far as could be traced, close to 
the very point. When a disappointing result occurred 
it was generally concluded, and, we believe, supported by 
evidence, that the shot’s point had remained intact. 
Experiments have also been made with iron caps, when 
no appreciable effect was produced by them because the 
shot fired without caps were not being fractured. 
Lieutenant Ackerman may fairly refuse to accept these 
as evidence, unless we can tell him that the armour which 
certainly was not hard enough to break the shot was never- 
theless hard enough to refuse to bulge or flow, and on this 
we cannot now speak. If Lieutenant Ackerman is correct, 
however, results ought to be forthcoming in support of 
his theory. For example, we witnessed certain Holtzer 
projectiles fired at untreated nickel steel at Indianhead 
in 1893, These yielded and set up in a bulge round the 
projectile, at about halfway down, where the walls were 
apparently weakest. These projectiles might probably 
be made to set up and behave in the same way 
against treated armour, and if they could be made thus to 
behave, they ought, according to Lieutenant Ackerman, 
to benefit by having iron caps put onthem. We shall be 
greatly surprised if shot so behaving can benefit by the 
addition of a wrought iron cap. By all means let such a 
result be produced, as it will go far to establish our 
author’s theory. 

We must now pass to Lieutenant Ackerman's pro- 
posal to employ armour-plates with “‘gashes” and 
ridges made in them, so as to facilitate cementation, and 
‘‘ permit deeper chilling in hardening.” We may admire 
the inventor’s defence of his proposal, which is too 
elaborate to give here, but we know the result we expect 
to follow. Projectiles may be broken up by such plates 
under favourable conditions, but the plates will fly 
into fragments; nay, we are te to say into 
‘* smithereens,” as more expressive. Whatever result may 
be produced on the first shot, then we should anticipate 
that the structure will be stripped bare of its armour 
very rapidly; in fact, in spite of having learned much 
from the United States, we do not anticipate any future 
for ‘‘ gashed ” plates. 
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The Law and Copyright in Designs, together with the practice relat- 
ing to Peondinate the Courts and in the Patent-vffice, and a full 
Appendix of Statutes, Rules, and Forms, the International Conven- 
tion, dc, dc. By Lewis Edmunds, D.Sc , LL.B., assisted by T. M. 
Stevens, M.A., B.C.L., Marcus W. Slade, B.A. London : Sweet 
und Maxwell, Limited. 1895, 


Extracts from the Private Letters of the late Sir William Fother- 
gill Cooke, 1836-39, relating to the Invention and Development of the 
Electric Telegraph, also a Memoir by Latimer Clark, F.R.S, Edited 
by F. H. Webb, secretary Inst, EE, London, E. and F. N. Spon. 
1895.—T his is a very interesting collection of letters, most of them 
written by an inventor during the busy, the hopeful, and the dis- 
appointing time of the development of an important discovery. 
It seems almost incredible in these days of familiarity with the 
behaviour of small electric currents, that the days when many of 
the present commonplaces of even electric toys were matters of 
experiment were but fifty years ago. This k opens with a 
letter of April, 1836, and for many pages breathes again the words 
of expectancy as well as feara, as stage by stage the methods 
and apparatus fulfil, or only partly fulfil, their objects. The latter 
half of the book is a memoir of Cooke by Mr. Latimer Clark, re- 
printed from the Journal of the Society of Telegraph Engineers, 


Year-Book of the Scientific and Learned Societies of Great Britain 
and Ireland : Comprising Lists of the Papers read during 1894 before 
Societies engaged in Fourteen Departments of Research, with the Names 
of their Authors. Compiled from Official Sources. Twelfth Annual 
Issue. Price 73, 6d. London: Caarles Griffin and Co., Limited, 
1895.—Every year of publication of this book has added to the 
proofs of its usefulness. The increasing number of technical and 
scientific societies, and the growing practical and commercial 
importance of their proceedings, renders easy reference to them of 
ever-growing value to many, to whom interest in the older order of 
scientific proceedings was very unusual. For the information of 





Lieutenant Ackerman is correct, the value of a cap simply 





those who are not yet acquainted with this “ Year-Book” we may 








mention that it gives, as weli as the information mentioned in the 
title, the address of the abode of the societies, of their place of 
meeting and times of meeting, and the names of the offices. The 
‘* Year-Books” of the past years—now numbering twelve—form a 
very handy consecutive index of the work done by the societies, 








SALE OF THE SOHO FOUNDRY. 


TuE whole of the fixed plant and machinery of the Soho 
Foundry, Birmingham, was sold on Tuesday last. Let it be 
understood that these are not the original Soho Ironworks, of 
which one sees pictures in historical works on James Watt 
and the steam engine, &c. The celebrated old ‘‘ Soho,” 
which throve long before James Watt and his steam engines 
appeared, was pulled down in 1850, and was after all nothing 
more than the cradle of the steam engine. When the tide 
had turned in Watt’s favour, after his long struggles with 
mine owners, bad workmen, and piraticism, the growth of 
the steam engine industry was so rapid that Messrs. Boulton 
and Watt were compelled to provide more extensive accom- 
modation for this Gargantuan offspring, especially as the old 
factory had been designed for another class of work, which 
practically absorbed its facilities. 

The existing foundry at Smethwick was built in 1775, and 
is about a mile from the site of old “Soho.” It covers an 
area of over 19 acres. The auctioneers, Messrs. Fuller, 
Horsey, Sons, and Cassell, had asked for an offer for 
the works as a going concern, by which was meant as a 
complete works, but the lot did not include either the right 
to trade in the name of James Watt and Cv. or any goodwill 
whatever. 

We are informed that the entire works, including all fixed 
plant, has been bought by Messrs. W. and T. Avery, Ltd., of 
Digbeth, Birmingham, who intend thus to consolidate their 
works in consequence of the increase of their weighing appa- 
ratus business. The chief object of interest in connection 
with this sale, namely, the Boulton and Watt Museum, has 
| been sold separately to Mr. George Tangye. We hope to be 
| able to give particulars of someof the objects of interest in 
| this collection in a subsequent impression. We have had the 
| opportunity of giving it a hurried glance, but as it is still 
entirely unarranged, having only been brought over from the 
Soho Foundry to Messrs. Tangye’s museum at their Cornwall 
Works within the last few days, it is impossible at present 
to deal with the collection systematically. 

Amongst the lots disposed of was a complete pneumatic 
coining plant, and it is stated that the first issues of bronze 
coins, consisting of 1800 tons for the British Government, 
were produced by these presses and machinery. 
machinery, however, is now obsolete. 

Since the death of Mr. James Watt, jun., in 1848, the 
works have been carried on under the name of James Watt 
and Co., chiefly by Mr. H. W. Blake, who had become a 
partner seven years previously. The class of work has been 
principally pumping machinery. There are to be seen lying 
about in the erecting shop and foundry large castings, more 
or less finished, of pumping engines for the Walsall Corpo- 
ration, also for Bilston Corporation. The work already 
bestowed on these parts is perfectly good, but it must have 
been slowly and dearly turned out by such obsolete machinery. 
One feels, in fact, like being in a museum when one sees 
vertical drilling machines built in the wall, so contrived as 
to be carried by arches, the width of the brick lining of which 
regulates the size which the machines will admit. The boring 
mills also are part of the buildings. The wall planers or 
creepers are absolutely what their name implies, being literally 
built into the wall, with which they are incorporated in 
such & way as to render their’ separate existence impossible. 

It isa curious rambling old place, badly arranged from a 
modern point of view, and the tools are all old, both in 
existence and design. How these works contrived to exist as 
a factory, and compete with other modern establishments up 
to as recently as last Saturday, is something of a puzzle to us. 
There must have been some uncommonly good workmen 
employed, for the antiquated nature of their tools must have 
stood seriously in the way of even insuring for the place a 
bare modus vivendi. But even the good workman has now-a- 
days to acknowledge that his tools must be good, and disaster 
befalls those who ignore the fact. Here, for instance, there 
is scarcely a gap lathe in the whole establishment—as a 
matter of fact, four among sixty-taree lathes, and the —_ 
themselves are scattered about in s waythat must have made 
working them very far from economical in days gone by. 

Driving one of the machinery bays up till recently, there 
has been the old 14-horse engine, which was brought over 
from the original works, and is said to have been designed by 
Mr. Southern, who died on the day it was first started under 
steam. 

The boilers, none of which can ever have carried more than 
10 lb. of steam, are to be found in nine different places, and are 
only fit forscrap. They are, with one exception, of the Cornish 
type, but their proportions are amusing, running up as they 
do to 8ft. in diameter by only 20ft. long. It is hardly 
necessary for us to criticise these. We do not mean to 
say that the works as they stand are useless; on the 
contrary, we do not doubt that they may be made intoa 
great success by their present owners if equipped with new 
plant. The situation, moreover, is excellent. There is 4 
siding to the London and North-Western Railway and a 
dock on the Birmingham and Wolverhampton Canal, 
affording ample facilities for the egress and ingress of 
material, 








TRADE AND BUSINESS ANNOUNCEMENTS.—Mr, George H. Strong, 
M.I.N.A., consulting engineer and marine surveyor, of 52a, Savile- 
street, Hull, has been appointed surveyor—non-exclusive—for the 
Hall district, to the British Corporation for the Survey and Registry 
of Shipping. The ‘ Unbreakable” Palley and Mill-gearing Com- 
pany, of West Gorton, Manchester, have appointed Mr. Robert 
Stotesbury, of 22, Victoria-street, Bristol, the sole agent for that 
district. 

LIVERPOOL ENGINEERING SocieTy.—Visits during the forthcom- 
ing summer will be arranged to the following works:—On Satar- 
day, 8th Jane, 1895: To the Liverpool Corporation Reservoirs and 
Filter Beds at Rivington, Mr. Jos, Parry, M. Inst, C.E., Water 
Eogineer. On Friday and Saturday, 2lst and 22ad of June: The 
Main Sewerage Works, Pamping Station and Refuse Destructor of 
the Borough of Cambridge, Mr. J. T. Wood, M. Inst. C.E., chief 
engineer. On Saturday, 6th July: The Snowdon Mountain Rack 
Railway in North Wales, Sir Douglas Fox, M. Inst. C.E., chief 
engineer ; Messrs. Holme and King, contractors, On Saturday, 
3rd August: The site of the Elan Water Supply of the — 
ham Corporation at Rhayader, in Radnorshire, Mr. Jas. Mansergh, 
M. Inst. C.E., chief engineer. On Friday, 6th September: The 
Sunlight Soap Works at Bebington, Messrs. Lever Bros., proprie- 





tors. On Saturday, 21st September : The Wirral Railway Works, 
Sir Douglas Fox, M, Inst., C_E., chief engineer. 
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TODD’S QUADRUPLE-EXPANSION TERMINAL EXHAUST STEAM ENGINE 


MR, LEONARD J. TODD, LONDON, ENGINEER 
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DESCRIPTION AND TRIALS OF TODD'S 
TERMINAL EXHAUST STEAM ENGINE. 

THE following description of his terminal exhaust engine, 
and of a number of trials made with it, has been sent us by 
Mr. Leonard J. Todd, by whom the engine has been designed. 
The main feature of this engine lies in the constructicn of 
the low-pressure cylinder, which is shown enlarged in Fig. 3 
of the accompanying engravings. In this there are the usual 
steam admission port and valves at each end, but the ex- 
panded waste steam is released entirely through the central 
annular ports, which are uncovered by the elongated piston 
near the end of each single stroke, and hence the distinctive 
name of “ terminal exhaust” cylinder. 


heat of expansion, and again to the cold vacuum eduction and 
the rising heat of the following compression, than is possible 
in an ordinary cylinder ; and the present wasteful interaction 
of the steam and the containing metal becomes in this 
manner reduced. 

A very slight examination of a terminal exhaust cylinder 
leads to the conclusion that the principle is only applicable to 
condensing cylinders, as in others the excessive compression 
would lead to an impracticable size of clearance. With a 
good vacuum, however, the compression at once falls to 
mensgeable proportions, and becomes, in fact, just about 
suitable for smooth running, as will be seen from the diagrams 
we have alluded to. A much more serious difficulty from 








ENGCER 


Particular interest attaches to the instructive series of indi- 
cator diagrams, which show the effect of changes of conditions 
of speed, cut-off, and with and without the second exhaust 
open. These will be given in our next issue. 

This principle, besides some of & minor character, has, says 
Mr. Todd, three leading economical advantages. These are :— 
Firstly, the relatively cold waste steam is not at release 


forced past the much hotter inlet end of the stroke. Secondly, | 


the terminal exhaust is only open half of the usual time; and 
therefore the time during which heat can waste from the 
cylinder is proportionately reduced. And thirdly, the greatest 
heat of the steam admission, and the highest rise of the pro- 
longed compression—which the system necessitates—are both | 
confined to the initial end of the stroke; while again, the 
lowest temperature of the steam expansion, and the early 
stages of the returning compression, both occur at the | 
terminal end of the piston’s movement. Therefore, the main | 
body of the metal at the initial end of each stroke remains | 
permanently hotter than that at the terminal end, and an 
———— constant thermal gradient exists in the mass 
of the metal between one end of the stroke and the other. | 


Of course the internal skin to some thickness rises and falls 
with the varying steam pressures, but as it is in contact 
behind with th 

suits itself to the hot steam admission and the descending 















the fourth terminal exhaust cylinder will be shown in Fig. 3, 
as arranged for the single, compound, and triple experiments. 
The cylinders are 34in., 5in. 7in., and 104in. in diameter, by 
10}in. stroke. The ratio of area is 1: 2: 4: 9, and was 
made so great for a small engine to meet the anticipated 
reduction of internal condensation. The last cylinder was 
made of equal diameter and stroke, as a compromise between 
the long stroke of a fixed engine and the short stroke of a 
marine pattern. All the slide valves were free from leakage, 
but none of the pistons were tight. It has a surface con- 
denser, and the various weights of feed-water given are those 
lifted out of the condenser by the air pump, and are ordinary 
commercial results, not subjected to the usual deductions 

















excessive compression, however, would lie in the im- 
possibility or danger of starting such an engine without a 


| vacuum, or of working satisfactorily if the vacuum should fall 
| off. But both these obvious troubles are absolutely removed 


by simply fitting each initial end of the cylinder with an 
“exhaust cock” or valve, communicating with a passage 
controlled by the ordinary exhaust valve, and which can be 
opened by hand when starting and closed when a good 
vacuum is obtained. These cocks are shown in section in 
Fig. 3 to be given hereafter, and are moved together by a lever 
shown ir Fig. 2. The result of this is that the cylinder 
starts or works without a vacuum, precisely like an ordinary 
engine. With the engine going at full speed, these exhaust 
cocks can be opened or shut in any manner with perfect 


| impunity ; and should the vacuum recede, they can be set 


slightly open, so as to give any degree of moderate compres- 
sion desired. Various examples of diagrams with these 
cocks open and shut will be given. 

The engine shown in the annexed engravings, has been 
made to test the actual working of the terminal exhaust 
principle, when applied to the low-pressure cylinder of a com- 
ag engine, and also to ascertain its effect upon the cylin- 

ers in the series which precede, itself. It is a quadruple, 


is constant thermal gradient, it more readily | double tandem ; the first three cylinders being of the ordinary 


construction with common slides and without jackets; and 


for prey or for condensed drain water. Ordinary satu- 
rated steam was supplied from a small locomotive boiler. 
Altogether about 300 separate trials were made of thirty 
minutes’ duration each, from which the general laws of 
terminal exhaust single and compound working have been 
determined. And all the com ms throughout between 
the exhaust cocks open and shut were made under identical 
conditions, with the same indicators and springs, and in 
immediate connection with each other, so that the question 
of the accuracy of instruments does not affect the differences 
between the two ways of working that have been recorded. 
Compression curve.—It is usually supposed that with 4 
low-pressure cylinder this is determined merely by the 
degree of vacuum and the capacity of the clearance, but 
many other considerations have been found to influence it 
in connection with terminal exhaust working. One of the 
principal of these is the temperature that has been given to 
the enclosing metal by the previous steam stroke. With 6 
high initial pressure, and consequent high temperature of the 
metal, the compression curve rises ; while with a lower pres- 
sure of steam and lesser heat of the confining envelope it 
falls away and becomes proportionately reduced. And so 
within very considerable limits the compression line auto- 
matically varies, and becomes proportional in height to the 
steam curve that bas preceded it, Another potent factor 
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AT THE LENS COLLIERY 








affecting it is the — at which the engine is run, it being 
low ata slow speed and rising as the revolutions increase. 
It is also considerably influenced by the wetness of the waste 


steam, so that the more water in this the higher the com- | 


pression line. As the back pressure is compressed into a 
cylinder of varying temperature, it does not follow any regu- 


lar curve, and the line drawn by it can be altered almost | 


infinitely by changing the method of working the engine. 
(To be continued.) 








RATEAU FAN AT THE LENS COLLIERY. 


Ix two communications made to the Paris Academy of 
Science in 1891, M. Rateau, Ingenieur au Corps des Mines, 
and Professor at the Saint Etienne School of Mines, made 
known the elements of a new theory as to what he terms 
“ turbo machines,” which include fans and centrifugal pumps ; 
and this new theory was elaborated the following year in an 
exhaustive communication to the Société de 1’Industrie 
Minerale, which has been freely laid under contribution in 
the following notice. 

The constructive details were worked out in the shops of 
MM. Vincent Biétrix et Cie. Saint Etienne, who turned out 
most of the fifty odd ventilators that are now working in 
various countries. . 1 shows the fan lately erected at the 
Lens Colliery, in the North of France, driven directly by a 
horizontal engine, while others of almost identical construc- 
tion have been put up at mines in Westphalia. 

In accordance with the dictates of theory, the outer 
extremities of the vanes, the form of which is shown by 
Fig. 2, are inclined forwards at an angle of 45 deg., so as 
to increase the manometric power. This forward inclination 
of the vanes, however, requires a good diffuser, because the 
speed at which the current issues from the revolving wheel is 
very high, and there is a great deal of vis viva to be transformed 
into pressure, With a diffuser giving but little loss of head, 
itis advisable, as regards the mechanical yield, or useful 
effect, to incline the vanes forward, because, as the loss of 
head in the revolving wheel remains the same, or nearly so, 
& much higher manometric power is obtained, and therefore 
& far greater total amount of work. In the diagram, 
Fig. 6 and 7 on next 
where the air enters, A B shows a part of the entrance edge 
of & vane, supposed to be in a plane perpendicular to the axis 
xy. The air caught by the vane at the point M has, at that 
point, an absolute speed M N el to the axis, when the 
fan works upon an “opening” suitable to it. In the 
triangle M N P, the absolute speed is represented by M N, 
and the speed of the vane at the _ M by NP, taken in 
the contrary direction. M P will then represent the relative 
speed at entrance ; and, if it be desired that the air impinge 
upon the vanes without shock, the first element at the point 
M must be oy to the straight line MP. Consequently 
the vane must be of conoidal shape all along the edge of 
entrance, 

The surface of the Rateau vane is of conoidal nature, but 
generated by an aro of a circle instead of by a straight line. 
0 the Fig. 4, OK represents the axis of the 
Pred n wheel P Q RS, the straight sections of its circum- 
erential cylinder, P R being the extreme planes of the exit 
— Q the middle plane of this orifice, and S the plane of 

centralinlet. If ce bean arc of a circle drawn on a plane 
perpendicular to the axis,and A B.a curve drawn on the 
be umferential cynlider of the revolving wheel, the surface of 

© vane is generated by the are c e, which is moved in such 


6, as to the form given to the vanes | 


a manner that its plane always remains perpendicular to the 
axis, while the point c describes the curve A B, and the 
point x, connected unchangeably with the arc by the piece of 
straight line e x, remains on the centre line. Five positions | 
of the arc c e are shown on the di The generating arc 
of circle c e cuts the circumference of the revolving wheel at | 
the angle dictated by theory, being completely determined 
when this angle and its radius are given. The directing 
curve A B, developed on a plane tangent to the cylinder, is an 


| arc of circle, the centre of which lies in the middle plane Q 


| of the exit from the revolving portion, and is completely | 


| determined when its radius is given. 








limited by curves which result from its intersection with sur- 


account of being curved in all directions. 
yenee progressively by the vanes, the trajectories which they 


any rate i 
for avoiding disturbances. The vanes are made of semi-hard 


At the extreme point B | 


its tangent makes with the generating line B B! an angle near | 
upon 55 deg.; and, in normal working, the absolute speed of | 
air entering the revolving portion without shock is equal to | 
seven-tenths of the peripherical speed. 
The vane is cut out from the surface just described, and 





THE RATEAU FAN-—INLET SIDE 


faces of rotation generated by the profile a b c d—in the above 
diagram—revolving round the centre line, the profile being 
formed by an arc of circle a b, an element of generating line 
bc, an arc of ellipsecd, and an arc of circle a d. The 
element of generating line b c corresponds with the exit edge 
of the vane, the arc of circle a b with the entrance edge, and the 
arcs a b and cd with the two lateral edges, one of which is 
fixed to the movable disc of the revolving portion, while the 
other moves at a slight distance from the fixed disc. The vane 
thus obtained has the following properties:—Being inserted 
in the disc of the revolving portion almost perpendicularly 
throughout, and by its most extended edge, it is very rigid on 
Between their 
entrance and their exit the various particles of air are im- 


escribe, having radii of curvature almost constant, and at 
ually variable, all these being excellent conditions 











steel plate, bevelled off at the entrance edge, and, on account 
of being curved in all directions, they must be pressed between 
dies of cast iron, the patterns being made ogre * in 
accordance with the method just described. It has been 
found by experience that the best number for the vanes is 
between 20 and 24. 

Referring to Figs. 6 and 7, which show vertical 
sections, at right angles to one another, of a belt- 
driven fan, the revolving portion consists of a bottom 
or disc A, cast in a single piece, to which the vanes 
are rivetted. This disc is generated by the rotation of an arc 
of circle a b round the axis of the fan; in the central inlet it 
is conical, while at the circumference it is at right angles to 
the axis. The vanes are attached to the disc by angle irons 
properly curved ; and the rivet-holes are countersunk so that 
the rivet heads are flush with the surface, to prevent any 
cause of “fanning.” The edge c d of the vanes 
moves in front of the fixed disc B B with the least 
clearance possible, the profile « d being so calculated 
that the relative speed of the air between the vanes 
be almost constant, or at any rate increase but slightly from 
entrance to exit. The revolving wheel is keyed on to the 
conical end of the shaft, the conical cap encasing the 
joint and directing the air into the revolving portion, the air 
being also guided by the splayed-out mouth Q Q. 

The diffuser, which is a very important part of the fan, 
consists of three distinct portions—as shown in ele- 
vation by Fig. 3, while a plan is shown by Fig. 4, 
and a vertical cross section by Fig. — A flat 
diffuser C D E F, formed by two discs, slightly coni- 
cal, bounded on one side by the peripherical circumference 
of the wheel, and on the other by an archimedean spiral. The 


| height of this disc diffuser increases, therefore, progressively 


from the starting point or beak C to the base of the 
conical outlet; (2) a diffuser, collector or voluteG HIJK 
of circular or square section, increasing in sectional 
area as the spiral increases; and (3) a pyramidal outlet 
passage or chimney, which forms a continuation of the 
collector, and completes the amortissement or deadening of 


| the speed of the issuing air. 


The main characteristic of this diffuser is the com- 
bination of the flat spiral portion with the portion of 
increased size. Its object is to permit the almost com- 
plete transformation of the vis viva of the air into pressure 
before entering the outlet passage; and this while avoid- 


| ing the shock between the current leaving the revolving 


portion and that already reduced in speed. This condition 
is very important, because it is well known that, when . 
currents of different speeds meet and intermingle, there is 
a loss of mechanical energy proportionate to the equare 
of the difference between the two speeds. As the height 
of the spiral portion increases proportionately to the arc 
of the spiral from the beak of the diffuser, the same is the 
case with the outlet which it affords the current, while 
the sectional area of the coliector increases according to 
& parabolic law, so that, at the terminal portion, the 
sectional area is almost three times that corresponding 
exactly with the absolute speed of the air’s exit from the 
revolving portion. Although the flat diffuser appears very 
narrow, it really presents to the air a total sectional area 
exactly equal to that of the central inlet—and this on account 
of its great length, following the peripherical circumference 
of the wheel or revolving portion. 

Almost all the mechanical parts of the fan are of cast 
iron; but the lower portion of the diffuser and of the 
collector are of masonry. The diffuser consists of two cast- 
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iron discs; and the upper portion of the collector is composed ; pulley is keyed on to the other, the two balancing one 


of two castings connected at their foot by flanges, but 
elsewhere of steel plate, each casting being in three parts. 


another. 
In the latest arrangement the plummer block has an oil 


The fixed disc, BB, is of cast iron ; and the splayed-out inletis | reservoir inside, and affords continuous lubrication by means 
connected to it by bolts with an angle-iron ring. The shaft | of a movable ring surrounding the shaft, as in the case of 
TT revolves in long brasses contained in the plummer | dynamos, the position of the wheel being exactly regulated 
blocks, bolted to the cast iron frame, U U, in such a manner | by screws and wedges, so that high speeds may be attained. 
that they may be slightly shifted, so as to bring the centre | The well p, shown in Fig. 6, is for receiving the water of 
line of the fan to coincide with the centre line of the fixed | condensation, and any rain that may fall down the chimney ; 
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THE RATEAU FAN BELT DRIVEN AND FAN BLADE DIAGRAMS 


disc B B, an arrangement which is very useful in the event 
of settlement to the masonry. 

Although the revolving portion overhangs its plummer 
block, there is no absolute overhang, because the plummer 
blocks enter a recess in the revolving wheel—as shown 
in Fig. 7—so that the centre of gravity of the 
wheel falls on the edge of the corresponding bearing. 
In this way the shaft is subjected to scarcely any 
deflection, and is well seated in its bearings. The lubrication 
oil, escaping at the end of the brasses, falls into the receivers 
K K, and flows thence, by the orifices 11, into the central 
portion of the flame, whence it may be collected for use over 
again. The bottom or disc of the revolving portion is entirely 
shut off from the atmosphere by the plate g / 7 j—in Fig. 7, 
and shown also in Fig. 1—which has only one hole for allow- 
ing the shaft to pass the recess i j, leaving the plummer 
block cutside. 

The perspective view, Fig. 2, shows the front side of a 2m. 
fan, with the central inlet removed so as to show the form of 
the vanes Inthis size, driven by belt and pulley, while the 
revolving wheel is fixed to one end of.the shaft, the driving 


and the door V V—Fig. 7—in the side of the volute at the 

bottom gives access to the interior. Rateau fans have been 

erected at several mines in France, Belgium, Germany, and 
| Austria; and, while MM. Vincent Bietrix et Cie., of Saint 
| Etienne, make them for France, Messrs. Bryan Donkin and 
| Co. have undertaken the construction for England. The 
fans have been subjected to several tests, especially by a 
commission of the Society for Advancing the National 
Industry of Belgium; and the results have fully borne out the 
previsions of the inventor. 








Tue s.s. Umkuzi left the Thames on the 21st inst., 
having on board a stern-wheel steamer, 86ft. in length by 20ft. 
beam, built by Messrs, Yarrow and Co., of Poplar, for the Oceana 
Company, Limited, for service on the Zambesi, having a draught of 
18in. The engines are direct acting horizontal ; the boiler of the 
locomotive type; displacement, about 40 tons ; w gn 10 miles 
an hour. This boat is similar to the Mosquito and Herald, con- 
structed by the same firm for the British Government, being built 
in floatable sections, which can be bolted together while afloat. 











| 
CYANIDE PRACTICE. 
(Concluded from page 418.) 

£xtraction.—In the earlier history of the process, it was neces. 
sary to take material for treatment in the condition in which jt 
was delivered at the works, but now mines are being equipped 
with a view to an ultimate treatment by lixiviation with cyanide 
For hard ores, containing free gold, where water is available. 
wet stamping with amalgamation, and cyanide treatment 
of tailings, is the usual practice ; if sufficient water is not avail. 
able, dry-crashing by stamps, not by rolls, is adopted, and the 
pulverised material c anided direct, The portion which con. 
tains the coarse gold is retained by the screens, and may be 
amalgamated in the pan; or the heavier gold may be separated 
by an automatic gravity separator. On the other hand, in the 
case of another typical ore, soft, liable to make much slime 
such as those occurring in parts of Western Australia, this ora 
would probably be best treated dry. Even if an abundance of 
water be available, it should still be crushed dry, to avoid the 
formation of slimes; but the residues may be run over amalga. 
mated plates or mercury riffles after leaving the vats, if it js 
found that any very coarse gold is present. Dry crushing, as 
applied to gold ores for cyanide lixiviation, has only recently come 
into prominence, but the results gained have attracted consider. 
able attention, Extractions are usually very high, whilst working 
costs are low. With a very hard ore, one which ball mills utterly 
failed to grind pepe 93 to 96 per cent. of the gold contents 
of the ore are being actually obtained as a result of “dry” treat- 
ment, as against an extraction of under 90 por cent., for the 
combined results of pan amalgamation, and subsequent cyanide 
treatment of the tailings; whilst the cyanide consumption was 
the same for both methods. On hard ores stamps are necessary ; 
for softer ones, rolls and ball mills deliver more granular products, 
with less slime. Asa general principle, all ores should be crushed 
dry where possible, excepting containing coarse free gold, or 
those of such low grade that the additional percentage of 
extraction gained does not afford cient compensation for the 
increased —— power required, en mills for dry stamping 
are so improved as to give results more nearly equal in amount to 
those produced by wet stamping, this last objection, which affects 
the Rand gold fields, will also disappear. 

The author next describes the sampling, in which care is taken 
to prevent an undue proportion of the upper layers being included 
in the sample. The lowest, Gin. to Sin., in the percolator is usually 
sampled separately. When dry crushed ore is treated, it is gene- 
pag J taken by a belt conveyor from the battery to the ore hopper 
in the leaching house, from which it is run into trucks, conveying 
it to a traveller working over the vats. Tailings are usually 
dumped into the percolators from side-tipping tracks, running on 
two or more lines of rails overhead. It is important to arrange 
that no part of the tramway comes into contact with the vats, as 
the vibration would impair the joints of the latter, and thus cause 
leakage. When the material to be treated contains soluble acid 
salts, an alkaline wash is used as a preliminary. For this, either 
caustic soda or lime is used, according to the nature of the ore 
and it is generally followed by a water wash to carry off the 
residue of the alkali and alkaline products, before the cyanide 
solution is pumped on, In some works they commence with weak 
solution from the sump, but generally oF start at once with the 
strong solution. This may contain from 0°3 to 0°7 per cent. of 
K Cy, and is usually about 33 per cent. of the amount of ore in the 
charge. Itis run from the reservoir on to the top of the charge, 
It was formerly the practice to allow the solution to stand for 
twelve hours, but now it is allowed to run off at once, the cocks or 
clamps on the exit pipe being so set that there may be an even flow 
during the twenty-four hours or so of contact, In some cases it is 
found advantageous to allow solutions to percolate more rapidly, 
and to pump them back on to the top of the charge. When the 
ore contains much silver, or if concentrates are being treated, it is 
sometimes advan us to increase the amount of solution ; but 
generally it is found that increased proportions of solution show an 
increased consumption of cyanide. 

The ‘‘ weak” solution is run on as soon as the top of the charge 
appears to be dry. Sometimes the ore is allowed to drain quite 
dry to permit access of air, but this is usually avoided. The 
‘* weak” solution is usually from 0°05 to 0°15 per cent., and in 
quantity it is from one-half to double the amount of strong 
solution used. The amount required is determined by preliminary 
investigations ; formerly it was regarded rather as a washing to 
free the charge of as much strong solution as possible before the 
final water washing, but it is now considered to play an important 

rt in the solution of the gold. This final water washing should 
be about one-third of the weight of the charge to do its work 
effectively, though in practice it is frequently only a tenth or a 
twentieth. Itis added to the top of the charge, and allowed to 
percolate as rapidly as possible, and where it can be done the 
vacuum apparatus is used, It is preferable to have an extra 
extractor through which the water washings may be run. The 
residues are eitber sluiced out by means of a hose and nozzle with 
water under a head of about 60ft., or they are discharged by hand 
into trucks,and dumped atany convenient site. 

The zinc used in the extractor box has been turned down from 
discs or sheets on a lathe into the form of fine zinc shavings. A 
test of its condition is to apply a light to a mass of the shavings. 
If these ignite freely they have been turned sufficiently fine. The 
zinc should not contain more than 14 per cent. of lead, which con- 
taminates the gold slimes. The consumption is about } lb. per 
ton of ore treated ; in some instances it is claimed to be only 2 cz, 
Except in special cases the solutions flowing from the extractors 
in good working order should not assay more than 4 dwt. gold per 
ton. Under favourable conditions, with machine-prepared zinc, 
all solutions from strong to extremely dilute —under 0°05 percent.— 
have been continuously reduced to under 2 gr. od ton in ordinary 

lar monthly runs, solutions being tested daily. 

he author then describes the usual method of ‘‘cleaning up,’ 
or removing the gold from the zinc in the extractors. He adds 
that one of the largest cyanide bullion producers in the world 
cleans all its zinc in a cylindrical sieve revolving under water, the 
slimes being —. collected from the tub in which the 
sieve works, This method was suggested by Professor Huntington 
some years ago. It is clean, avoids the risk of cut hands, and 
works well in practice. The fineness of the sieve through which 
the slimes pass makes a great difference in the purity of the 
bullion obtained. When 30 mesh is used a considerable amount 
of zinc passes through, and the resulting bullion is very base. 
With a 40-mesh sieve and well-turned zinc, bullion has been 
obtained about 960 fine—gold and silver—without any acid treat- 
ment, roasting, or special fluxes. 

Filling and emptying tanksis usually done by contract. A good 
man can shovel into trucks about twenty tons of tailings per day 
of eight hours, though fifteen tons is about:the daily average. 
One man with 60ft. head of water and lin. nozzle.will discharge 
from a vat twenty tons or more dry weight of tailings per hour. 

There is usually an abnormal consumption of cyanide at the 
start of operations with a new plant. This is due to the action of 
the cyanide solutions on the fresh surfaces of the timber and metal, 
and also to the comparatively simple nature of the solutions at the 
outset, The presence of a considerable amount of caustic potash 
or soda is essential to the a reactions which take place 
under regular working conditions, and a noticeable feature of the 
process is a lessened consumption of cyanide after the first month’s 
run, When works have been started with 98 per cent. cyanide, it 
has been found advantageous to add alkali at once to the solutions. 
This not only “‘ protects” the cyanide, and thus lessens the con- 
sumption, but seems to actually improve the extractions. 

There were no illustrations, but the author made sketches on 
the blackboard of some of the apparatus described. All who took 
part in the discussion united in testifying to the immense amount 
of information contained in the paper, of which the above is only 
a comparatively short summary, In fact, as one speaker said, any 
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intelligence, after studying this paper and that of 
hed ‘Butters inte acount, which was read before the Institution 
of Civil Eagineers last February, could treat any ordinary suitable 
classes of ore by the cyanide process, and work it successfully from 


the first. 








HARBOURS AND WATERWAYS. 


Poole harbour.—An association of merchants and ship 
ewners who are promoting a Bill for transferring the manage- 
ment of Poole harbéur from the Corporation to a representa- 
tive Trust, elected from the merchants and traders, succeeded 
in proving the preamble of their Bill before the Committee of 
the House of Lords, to whom it was referred. The case for 
the promoters was based on evidence to the effect that 
the management by the Corporation was not satisfactory, 
that the use and development of the port was hindered by 
the want of proper facilities, and that although additional 
tonnage dues had been imposed, there had not been an 
corresponding improvement in the accommodation provided. 
The greatest difficulty to the navigation is the bar, and the 
shoalsinside the harbour. A few years since, the Corporation 
employed Mr. Kinniple to advise them as to the best means 
to be taken to improve the port, and he reported that the con- 
struction of a training bank for the purpose of scouring the 
bar away would be the most effectual means of obtaining 
deeper water. A Provisional Order was applied for and the 
usual inquiry held. There being some doubt as to the effect 
of the training bank, the Board of Trade declined to give 
their sanction to this until the effect of some experimental 
groynes had first been tried. These have been commenced, 
and it was stated in evidence that so far the result had been 
successful. The Committee sanctioned the transference of 
the management to the proposed Trust, on condition that 
it was so arranged that the Corporation should have a 
preponderating voice in the management. The trustees at 
a meeting subsequently held, determined to continue the 
opposition in the House of Commons, unless an arrange- 
ment with the promoters in the meantime be accepted, 
which provides for the new Trust consisting of all the 
harbour trustees, with eight merchants added. 

Bristol.—With reference to the various schemes which have 
for some time past been in agitation for the dockising of the 
Avon or otherwise improving the navigation, the Corporation 
have now decided to take the opinion of ‘‘an eminent civil 
engineer” as to whether the schemes of the dock engineer 
are the best that can be adopted, or in what respect 
they can be improved, and whether the estimates of cost 
are reasonable ; also to advise whether it would be best to 
provide accommodation for the largest transatlantic steamers 
afloat by building a dock at Avonmouth, or by dockising the 
river, or by the construction of a low-water pier at Portis- 
head. Mr. Wolfe Barry has been appointed to make the 
report. 

Cork harbour.—The Harbour Board have determined to 
spend £34,000 in the purchase of new dredging machinery 
for the purpose of deepening the channel from the deep water 
at Horsehead to Cork, a distance of five miles, and also the 
approaches to the quays, so as to give 16ft. at low water and 
25ft. at high water neaps, or 2ft. more than at the present 
time, the present machinery being nearly fifty years old and 
quite inadequate to the work. During the last half century 
the depth of the channel has been improved from 4ft. to 14ft. 
at low water, and the channel widened from 180ft. to 300ft. 
The quantity of material moved in these improvements has 
been about 3} million tons, and about a similar quantity will 
require to be removed in the proposed further deepening and 
widening. 

Grand Junction Canal.—A Bill is now being promoted in 
Parliament authorising the amalgamation of the Warwick 
and Napton, the Birmingham and Warwick, and the Warwick 
and Birmingham Canals. When this arrangement is com- 
pleted the Grand Junction Company will have the complete 
control over the waterway from the Thames to Birmingham, 
except over a short length of the Oxford Canal between 
Braunston and Napton. The totallength of the route is 1833 
miles. Betweenthe Thames and Braunston the canal admits 
of boats 72ft. long, 14ft, wide, and 4ft. draught, carrying 50 tons. 
Beyond this and up to Birmingham the locks will only 
admit of narrow boats of 7ft. beam, carrying about 25 tons. 
The Warwick and Napton Canal extends from the branch of 
the Oxford Canal at Napton to Warwick. It is 14} miles 
long, and has, according to the last Board of Trade return, a 
traffic of 236,353 tons. The surplus revenue was returned at 
£1970, equal 1°78 per cent. on £110,202, the total amount 
which had been expended on the canal, The paid-up capital 
is, however, only £98,000, the remainder having been paid 
out of revenue. The Warwick and Birmingham Canal con- 
tinues by a junction with the last canal to the Birmingham 
and Warwick, which completes the line to Birmingham. It 
is 223 miles long, and the traffic was returned as 353,118 tons, 
and surplus revenue £5892, equal to 2°78 per cent. on the cost 
of the canal, £253,656; the Pé< capital being only 
£208,656. The Birmingham and Warwick is a short length 
of 2 miles, which is managed by trustees for the benefit of 
the two last canals, and constructed with funds found by 
those companies. The cost was £112,000; it has noindepen- 
dent capital. The traffic was returned as 194,680 tons, and 
the surplus revenue £1784. Last year the Grand Junction 
effected an amation with the Grand Union and the 
Leicester Union Canals, over which boats have to pass after 
leaving the main line at Braunston for the Trent. The first 
is 24 miles long, and only allows of the passage of narrow 
boats of 7ft. beam; the locks of the latter are the same size 
&s on the main line. With these amalgamations the total 
length of waterway belonging to the Grand Junction will be 
178} miles, and the joint paid-up capital will stand at 
£2,069,656. The total amount pe sm on the system, how- 
ever, amounts to nearly three millions, The traffic on the 
old main line is given as 1,172,463 tons. Steam haulage has 
peaday been used on this system, the boats being hauled by 

8, 
ene and Severn Canal.—Another Bill which is now 
’ fore Parliament for canal amalgamation is that by which 
t is proposed to form a public Trust for taking over the 
Thames and Severn Canals, which extend from the Thames 
: Lechlade to the Stroudwater Navigation, and thence to 

@ Severn below Gloucester. This Trust is to consist of 
Geresentatives of the navigations amalgamated, of the 
6 oucester and Sharpness Dock Company, Birmingham 
bi Navigation, Wilts and Berks Canal, the Thames 
Comsetvancy, and the Gloucester, Wilts, and Berks County 
eunaie, and other local bodies. The motive for the forma- 

on of this Trust was an attempt on the part of one of the 
canal companies to close that portion of the canal which 





Y | ducted by horses and donkeys. 


vancy are under an obligation to spend £2000 a year on the 
Upper Thames for ten years, and the estimate for making the 
canal navigable is £10,300. There appears to have been some 
difficulty raised by the Local Government Board as to the 
funds which are to be guaranteed by the County Councils 
and other local bodies, and petitions have also been lodged 
against the Bill by other canal companies and riparian 
owners, There can beno doubt that the improvement of this 
waterway will be of great benefit to all the country through 
which it passes, by affording an efficient means of com- 
munication between the ports of London and those on the 
Severn with the country through which the canal passes, 
and affording the agriculturists an economic means of trans- 
port. The total distance by this route from London to the 
Severn is 1844 miles, of which 1464 miles is along the 
Thames, thirty along the Thames and Severn, and eight 
along the Stroudwater Navigation. When the navigation is 
in order, barges 68ft. long, 144ft. beam, with draught of 34ft. 
to 4ft, can navigate the whole distance. Traction is con- 
The capital of the Thames 
and Severn is £243,330, the net revenue by the 1888 return 
leaving a loss on the working of £165. The capital of the 
Stroud Water is £40,930, the working leaving a net revenue of 
£878, equal to about 2 per cent. The traffic on the Thames 
and Severn was given as 34,542 tons, and on the Stroud 
water 67,940 tons. 

The Severn.—The difficulty which has arisen in navigating 
the Severn to Worcester with the larger class of boats, for 
the use of which the river has been deepened, owing to the 
obstruction caused by Westgate Bridge at Gloucester, is about 
to be overcome, This bridge gives a headway of only 18ft., 
which is not sufficient for ordinary coasting steamers draw- 
ing 10ft., and an attempt was made a short time since by one 
of these going up with a load of deals was not successful, this 
boat being unable to get under the bridge even with her 
chimney lowered. Arrangements have now been made for 
the establishment of a line of steamers between Cardiff and 
Birmingham, and sufficient capital subscribed to begin the 
enterprise. These steamers are to be constructed from 
designs by Mr. J. McGregor, and to be of steel, 133ft. long, 
21ft. beam, with a load draught of 9ft. and speed of eight 
miles an hour. Their cargo carrying capacity at this 
draught is to be 400 tons. It is estimated that there will be 
only forty-seven days in the year when these steamers will 
not be able to pass under Westgate Bridge light. The lighters 
are to be 120ft. by 20ft, beam, with carrying capacity of 445 
tons. In the navigation between Worcester and Birmingham, 
steamers and lighters of less size are to be provided. The 
time that will be occupied in the journey from Cardiff or 
other ports in the Bristol Channel to the entrance of the 
Gloucester and Berkeley Canal is one tide, and through to 
Worcester, seventy-six miles, 11 hours; with one barge in 
tow, 13 hours; two barges, 15 hours; three barges, 18 hours; 
from Worcester to Birmingham, thirty miles, with fifty- 
eight locks to pass, 15 hours will be required, or from Cardiff 
to Birmingham 26 hours. 

Marseilles and Rhone Canal.—Since the opening of the St. 
Gothard Tunnel traffic has been considerably diverted from 
the port of Marseilles to Genoa, the trade of that port having 
increased between 1880-90 from 1} to 24 million tons, an in- 
crease of about 116 per cent., while the increase at Marseilles 
has only been 22 percent. When the tunnel through the 
Simplon is opened the trade of Genoa with Central Europe 
will no doubt be further increased. To meet this diversion 
of traffic from Marseilles the French Government propose to 
construct @ canal from Marseilles to the Rhone. This scheme 
has been under consideration for many years, surveys of the 
line having been made as far back as 1877. In 1882, 
after an investigation by a Commission, an unfavourable 
verdict was given on the ground that the navigation of the 
Rhone was so difficult and dangerous that the canal would 
not be of any material advantage. Since that time the 
Rhone has been greatly improved, and the minimum depth 
increased to 5}ft., and for three-fourths of the year 64ft., a 
sum of £1,800,000 having been devoted to these improvements. 
The original canal scheme has now been brought forward before 
the French Chamber in arevisedform. The costis estimated 
at 3} millions of pounds, of which the Chamber of Commerce 
undertakes to supply half, the remainder to be provided by 
State credits. It is anticipated that the work will take ten 
years to complete. The length will be 34 miles. Leaving 
Marseilles at the northern docks, it will follow the coast line 
past Cape Janet, and pass under the mountainous ridge of Le 
Bove by a tunnel 44 miles long, after which, passing along 
the south of Lake de Berre to Martigues, and following the 
present canal to Pont 4 Clapets, and thence in a direct line 
to the Rhone at Bras Mort. The depth is to be 10ft. over 
the first section, and 7ft. from Port de Bouc to the Rhone ; 
the width, 150ft. to 200ft., being narrowed through the tunnel 
to 56ft., with 54ft. headway. Steam barges of 100 tons will 
be able to reach Lyons from Marseilles, and ascend the 
Saone as far as Chalons, and from these by the central and 
Upper Saone Canal by ordinary lighters of 300 tons to Nancy, 
Paris, Havre, and Lille. Lyons will be brought within 250 
miles of Marseilles by water, the distance by rail being about 
25 miles less. This scheme appears on the face of it to be 
much more feasible and more likely to be of benefit to the 
commerce of the south of France than the more ambitious 
one which has been so much agitated of making a ship canal 
to connect the Bay of Biscay with the Mediterranean. 








BOARD OF TRADE INSPECTORS AND RAILWAY 
ACCIDENTS. 


We have on previous occasions pointed out the necessity 
for appointing as railway inspectors men schooled in railway 
work. The attainments of a Royal Engineer, admittedly 
great, are in a totally different sphere. An interesting illus- 
tration of the soundness of our argument is supplied by a 
report which has just been issued by the Board of Trade 
on a somewhat unusual accident which occurred on the 
Waterford and Central Railway of Ireland on March 25th. 

The train, which had started from Kilkenny at right time, 
left Ballyhale at 9.10 a.m., ten minutes late, and was then 
made up of engine and tender, and seventeen vehicles, 
including a rear brake van. So far as is known, everything 
went well until the train reached a point about a mile south 
of Ballyhale, and was running up the incline at a speed 
estimated at about twenty miles an hour, when the right- 
hand connecting-rod broke, and the portion remaining 
attached to the big end struck and ran up the damper, and 
then struck the belly rep and pierced through the right- 
hand bottom corner of the fire-box shell into the fire-box, 
making a hole about 5jin. by 3$in., through which the steam 
and water in the boiler rushed with 4 violence into the 





runs from the Thames to Chalford. -The Thames Conser- 





fire-box, breaking down the brick arch, and blowing bricks, 





hot coals, steam, and-water out of the fire-box door and on to 
the foot-plate. The driver, who was apparently stooping 
down at the time, was terribly injured in the face, was 
thrown over the back of the tender about 17 yards south of 
the place where the explosion took place, and was run over by 
the train, dying almost immediately, and the fireman, who 
stated that he had been thrown twice on to the tender, was 
found on the side of the line about 35 yards further south, 
very badly ecalded and injured, but he was able, with assist- 
ance, to walk to a cottage about 300 yards from the spot. 

Major Marindin says: “ The big end of the rod which 
was broken had, judging from the marks on the brass 
and bearing, been heating badly, so that probably the 
broken piece did not hang down, but was “seized” 
on the bearing, and thrust forward as a rigid bar 
through the fire-box. The heating of the big end was, 
doubtless, due to the want of oil, which was accounted for by 
the fact that it was found when the oil cup on the brass was 
opened up in my presence that the trimming was nearly din. 
—— the pipe, instead of projecting tin., so as to suck up 
the oil.” 

Now, as a matter of fact, the trimming of the lubricator 
was just what it ought to have been, as will be seen from the 
accompanying little sketches. Big ends are lubricated on the 


“splash ” system. 
wRONC RIGHT That is to say, the 
on et. cup violent motion of 


the parts throws the 
oil over the end of 
the internal oil pipe, 
and the wick or plug 
is employed not as a 
syphon but as a stop 
to prevent the oil 
running away too 
rapidly. A syphon- 
ing wick is pro- 
perly employed at the small end of the connecting-rod. 

Here, then, we have a case where the engine driver is 
blamed for a fault which he did not commit, while the true 
cause of the heating of the bearing is left unexplained. 
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ROLLING MILL ENGINES IN THE UNITED 
STATES. 


THE illustravion on page 446 is taken from a photo- 
graph of one of the two powerful reversing rolling mill 
engines which have recently been constructed by Messrs. 
Galloways Limited to the order of the Jobnson Company, of 
Lorain, on Lake Erie, U.S.A., and which were delivered to 
that company during February. The order for the first pair 
of engines was received on July 21st last year, and that for 
the second pair on the 6th October; both sets of engines 
were delivered tu the shippers by the 9th February, so that 
it will be seen they were made and delivered in twenty-nine 
weeks, being two weeks within the contract time, which may 
be considered very quick delivery for engines of this size and 
weight. It seems surprising, and should be recorded to the 
credit of English engineers, that the United States should 
come to England for engineering work of such a heavy class, 
and it is satisfactory to know that the special reason the 
Johnson Company gave for placing this order with Galloways 
was that in 1887 Galloways sent out a similar pair of engines 
to the same company, and the result of the seven years’ 
operation was so satisfactory that the Johnson Company 
stipulated that the present engines should be of precisely 
similar design in every detail and finished to the same 
standard. They are now fixei, and were to be put under 
steam and in work by the ist April, which has no doubt 
been effected. These engines have been specially designed 
for a daily working pressure of 150 lb. per square inch, and 
the intention is that this pressure should be constantly car- 
ried, which is extremely unusual, if not unique, for cylinders 
of the size carried by these engines. The varivus working 
parts have therefore been made of extreme strength, as will 
be seen from the dimensions given in the table below :— 


55in. by 60in. 48in. by 50in. 
Blooming mill roll train 
engines. engines. 
Working pressure in lb. 
requareinch .. .. .. 150 os cs ce 30 
Diameter of cylinders .. . 55in. co es co | 
Stroke of piston .. .. .. .. 60in. 50in. 
Thickness of cylinders 
when bored .. .. .. .. 8S}in. oo ce ce =6(2Gin. 
Diameter of piston-rods .. .. gin. oe ‘ss 6 Sin. 
Diameter of piston valves .. 22in. sc oe oo S25 
Length of slide blocks.. .. .. 30in. oo e « Sm 
Width of slide blocks .. .. .. 15in. <r ae 
Diameter of crosshead pin.. .. 0in. <n, on ee 9in. 
Length of crosshead pin .. .. 18in. << «os «« See 
Diameter of crank necks .. .. 22}in. «sc «eos See 
Length of crank necks .. .. 24in. Se 
Diameter of crank pins . 22}in. sae” ont 
Length ofcrank pins .. .. .. 18in. & ttpan Ve 
Diameter of connecting-rod bolts _éin. ee 
Diameter of valve. spindles .. 3}in. a 3in. 
Weight of crank shaft ia <a) Se xs -- 18tons 
Weight of engine .. .. - 310tons .. . 210 tons 


The whole of the parts subjected to the 150 1b. steam 
pressure were tested to 300 lb. hydraulic pressure. 

Although these engines have been constructed to drive 
mills for rolling street railway rails, they possess special 
interest just now, when taken in conjunction with 
the position of the tin- plate trade in Wales and in 
the United States. It is a suggestive fact that Americans 
have had to come to this country for these engines, the 
massive character of which will come as a surprise, we 
fancy, on United States engineers. We may add that Messrs. 
Galloways have just received a communication from the 
Johnson Company as follows: ‘“‘ We would have been pleased 
+o have you present when we started up. We all feel very 
much gratified at the excellent start we have made.” 








A succEssFUuL test of 12in. armour plate, at Bethlehem, 
Pa., on March 29th, insures the acceptance of 650 tons of armour 
plate for the battleships Oregon and Iowa. The plate tested was 
2lft. by 7ft. 3}in., and 12in. thick, tapering to 7in. It weighed 
71,500 Ib., and had the usual oak backing. Two Holtzer 2501b. 
8in. shells were used. The first was a “cracking” shot, with 
833 1b. of powder, and it struck the plate 35in. from the bottom, 
and 15in. to the left of the centre. The muzzle velocity was 
1678ft. per second ; the shell was shattered, with a penetration of 
3in., and the point remained imbedded in the plate. No crack 
appeared. .The “penetration” shot, with 111 1b. of powder, left 
the gun with a velocity of 2004ft. per second. It penetrated the 
plate probably 7in., and was again shattered, and one narrow 
crack appeared. The back of the plate was not bulged, nor were 
any bolts started. The Ordnance Board, says Hngineering News 





pronounced the test the most successful yet made, 
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THE DEFENDER’S CANVAS AND SPARS. 


In 1893, when it was discovered that the Vigilant, Colonia, and 
Jubilee each carried 11,300 odd square feet of canvas, it was 
thought that unless some new eqpuntes device for supportin 
the mast was discovered, the sail-carrying power of single-stic 
yachts had been reached. If the reports concerning the spars of 
the Defender are true, however, it would seem as thovgh the 
Vigilant’s sail plan would not only be equalled, but increased by 
fully 10 per cent. According to reports from the other side, the 
new Fife cutter, Ailsa, carries something like 11,500 square 
feet of canvas, and the new Valkyrie will have something like 
12,000 square feet of duck. Judging by the progress made by 
Herreshoff, Watson, and Fife, in the last few years, the sail- 
carrying limit is still far off. 

The Vigilant in 1893 measured 68ft. from deck to hounds. 
Her main boom measured 100ft., and gaff 54°76ft. Her bowsprit 
extended 33ft. outboard, and her spinnaker pole was 75ft. long. 
At the present time the Defender is having two sets of spars made. 
The Defender’s New England spars measure :—Mast, 102ft. ; 
boom, 102ft.; gaff, 64ft.; bowsprit, 44ft.; topmast, 6lft. 2in. ; 
spionaker pole, 72ft. The New York spars, it is said, are :—Mast, 
104ft.; boom, 104ft.; gaff, 58ft.; bowsprit outboard, 30ft. or 32ft. ; 
topmast, 60ft. ; spinnaker pole, 72ft. ile these dimensions are 
lege correct as the — now stand, something will be cut off 
in the fitting. The Vigilant has a hoist to her main sail of 60ft., 
while the Defender’s hoist will be something like 66ft. The 
Vigilant’s topmast measures 56ft. 8in., while the Defender’s will be 
come 3ft. higher, 

Not only will the upper pi of the plating of the Defender 
be of alaminium, but the deck beams will also be of that material, 
and then the saving in weight over the use of steel will be more 
than double the amount saved by the plating. The saving in 
weizht by the use of aluminum in the upper of the hull of 
the boatis roughly estimated at seven tons, of which over two tons is 
in the plating. Such a saving is, in the opinion of expert yachts- 
men, sufficient to make the boat a winner by many minutes over a 
boat of equally good design of ordinary construction. It means 
that the chances of a successful defence of the cup are increased 
by perhaps a quarter of an hour, and that the Defender will, with 
this light construction, show phenomenal speed. 

The attempts to roll the beams have been successfal. Special 
machinery had to be made and some difficulties overcome in 
handling the metal, but everything is now all right. The beams 
will be not only light in weight, but small, by the use of a bulb on 
the edge of the web. By themselves the aluminium deck beams 
would not be strong enough to stand the strain put upon them, 
bit they will be strengthened by upright stanchions of steel in the 
centre, and by light steel struts or braces diagonally to the bilge, 
which latter form of strengthening and bracing was used in the 
Vigilant to make sure of her rigidity for her ocean voyage. This 
entire form of construction is exceedingly light and strong, and 
when a diagonal deck strapping of steel is added, no fear need be 
felt that the aluminium beams will not be strong enough for the 
work put upon them. A steel deck stringer on either side, and a 
steel plate for the partners where the mast goes through the deck, 
are also included in the construction. The deck will be of light, 
narrow, white pine planking in long lengths and about 2in. thick. 

Since the arrival of the aluminium plates there has been much 
speculation as to just how much of the surface of the yacht would 
be covered by them, and whether they would closely define the 
water line as to avoid ee The work of plating the boat is 
now so far advanced some definite information in the matter 
can now be had. It seems certain that the topmost or sheer 
strake will be aluminium, while for one and perhaps two strakes 
below this the aluminium plates will appear only at the ends, with 
the manganese bronze between. The sheer strake will itself be 
broken by a steel plate in the chain plates on either side, and its 
greatest depth amidships will be only 30in., so that it will not 
come within a couple of feet of reaching the water line. The 
aluminium plates on the other strakes will come nearer the water 
line for and aft, and parts of their surfaces may indeed come 
below it, 

The overhangs, forward and aft, will be practically plated with 
aluminium, but below the sheer strake, with those exceptions, 
manganese bronze will be used. The aluminium plates amidships 
are ;in. in thickness, the same as that of the manganese bronze 
plates, but forward and aft they will be somewhat thinner, 
possibly gauging down to ;‘;in. at the extreme ends. The steel 
plate at the chain plates is for extra stre where the pull of the 
shrouds and the topmast rigging is most directly felt. 

The Defender is the first yacht in this country to be plated even 
in part with aluminium, and the plates themselves are undoubtedly 
the largest ever produced. There is reason to believe that they 
are not pure aluminium, but have about 10 per cent. of copper in 
them. This, while not affecting the colour and lustre of the 
aluminum, adds to its strength and ductility, and gives it greater 
power to resist the action of either fresh or salt water. Those 
who have used aluminium in other forms, such as for block and 
metal work aloft in boats and yachts, have found that metal 
unreliable in strength and liable to corrode. The aluminium 

lates are about 12ft. long, and vary in width from 22in. to 30in. 

hey are ;',in. thick, as are the manganese bronze plates of the 
bottom, and have an extremely smooth finish and brilliant polish. 
By the use of the aluminium plates above the water line there is a 
material saving in weight, just where a saving is needed. At the 
same time the strength of the boat is not sacrificed, for great 
strength is not required on the top sides, as the strain of the lead 
kee] is felt more directly further down.—The New York Sun. 








A CENTURY-OLD BOULTON AND WATT BEAM 
ENGIN 


2 . 


In the works of Douglas Bleachfield, about three miles from 
Dundee, there is at work at the present day an interesting and 
well preserved example of the famous Boulton and Watt beam 
condensing engine with the sun-and-planet wheel motion, Watt's 
celebrated device for accomplishing the conversion of reciprocating 
into rotary motion after being forestalled in the matter of patent- 
ing the crank. The Bleachfield bas recently changed hands, and 
it has been proposed to acquire from the new proprietors this 
specimen of old-time engineering for erection in Dundee Museum, 
or somewhere in the neighbourhood, for the satisfaction and 
instruction of the public at large. This proposition, doubtless, 
the new proprietors of the works may the more readily accede to 
when they consider how ill this antique engine assorts with 
economic conditions of work in these days of high pressures and 
multiple expansion in steam engines. As one of the few survivors 
of the sun-and-planet system of transmitting motion, this engine 
is an object of considerable interest to the engineer and antiquary. 
The engine was worked for a long time at Newcastle, was bought 
second-hand, and brought to Scotland in the year 1797, and is rated 
at 20-horse power. Describing it about fourteen years ago, a cor- 
respondent of the Dundee Advertiser wrote :— 

‘*The steam cylinder is 20in. diameter by 48in. stroke, is effec- 
tively lagged, and has an outer cast iron casing to prevent the 
radiation of heat. The piston has the old hemp packing, just like 
the ram of a schoolboy’s ‘boontry gun,’ and as it has to be 
renewed every six months, there is a hand crab, part and parcel of 
the engine specially fitted up for withdrawing the piston. The 

lel motion is exactly the same as is in use at the present day. 
beam is a piece of good old oak, and has all the fastenings 
made to it with wrought iron clamps and bolts. The centre 

a or pivot, works in Fo wwcagae blocks carried on the longi- 

inal oak beams of the building, and supported by a cross oak 
beam 20in, - 12in., held in position by cast iron columns 6in. 
diameter. e connecting-rod is of cast iron, and made fast to the 





planet wheel gearing round the ‘sun,’ and held in ition by a 
wrought iron link, a very ingenious invention of Watt to evade 
the rotary crank which was then the patent of Mr. Pickard. It is 
hardly necessary to observe that as the engine 11 revolutions 

r minute and the crank shaft 22, it does double duty by making 
he crank shaft revolve twice as quick as the engine—the wheels 
being the same diameters—thereby dispensing with a counter- 
shaft and all its appurtenances, The governor is of the Watt 
pendulous form, working through a series of levers on to the 
throttle valve, and revolving at a speed of 17 revolutions per minute, 
The fiy-wheel is in halves, and very unique in appearance ; the arms 
are thinned away as they approach the periphery, so that the best 
effect may be gained from the revolving rim. The outside is 
notched with teeth the same as the ratchet wheel, and has a panel 
bearing on it, which is firmly fixed to the wall. This provision is 
made to prevent any injury to the machinery from the freak of 
the engine going backwards—not at all an unusual thing with 
those which were made last century. The air pump is 13in. 
diameter by 26in, stroke, and is worked from the beam overhead. 
The injection condenser has two sources of water—one constant 
from the mill stream, the other an auxiliary from the cold water 
well in which the air pump and condenser are placed. The relief 
valve on the steam pipe is a substitute for cylinder drain cocks, which 
are not on this engine, and on starting work the lever is raised, and 
the condensed steam blown off before opening the stop-valve. 
The valve motion—one of the most interesting parts of the 
engine—is worked by tappets from the air pump rod. The steam 
pipe is similarly placed to the exhaust pipe on the other side of the 
valve chests, and bolted to these pipes are two side brackets which 
carry the rocking shafts, on to which are keyed all the levers, 
The S-shaped tappet levers have handles fixed to them at right 
angles, so that the attendant can move the valves when the engine 
is in any position. These tappet levers give motion to the rocking 
shafts which move the valve levers, coupled together with an 

justab] ting-rod. The steam and exhaust are mushroom 
both moved in the same manner. There 
is a counterweight lever in connection with each tappet lever for 
taking it back into position when tt relieved for a catch 
lever, which is operated upon by two pawls keyed on the rocking 
shafts. This motion is quite as sudden as the Corliss valves of 
the present day. A very primitive appliance is used for regulating 
the lift and fall of the counterweights. On to each rocking shaft 
and in conjunction with each counterweight is keyed an oblong- 
eyed lever, through which a leather belt jin. by jin. passes ; the 
bight going round the opposite rocking shaft, acts as a stop, and is 
adjustable by means of a harness buckle, so that when the travel 
of the valves is to be altered it is done by the belt.” 





j r 
or conical valves, and are 








HULL AND DISTRICT INSTITUTION OF ENGI. 
NEERS AND NAVAL ARCHITECTS. 


On Monday evening, the 13th inst., a paper, entitled ‘‘Some 
Remarks on Water-tube Boilers,” was read before the members of 
this Institution by Mr. A. E. Seaton, M.I.C.E., &c. In the absence 
of the President through indisposition, Mr. J. Spear, past- 
president, took the chair. 

So much—said the lecturer—has been said and written lately on 
the subject of water-tube boilers by people who either deliberately 
shut their eyes to the facts, or else have had no opportunities of 
becoming acquainted with the boilers in question, that the issue in 
the argument of water-tube boilers v. tank boilers is very confused, 
so that those who have but a limited knowledge of the case can 
form but a very erroneous opinion. He pu ing clear, as 
far as possible, the demerits as well as the merits of what is known 
as the water-tube system, and to set forth some of the facts brought 
to light by the latest experience, so that the members of the Insti- 
tution might have a better idea as to why the Admiralty, and 
some other individuals equally enterprising, are employing that 
which by some is so much abused. As the interest in the water- 
tube boiler is, moreover, likely to become general, the knowledge of 
the first principles governing the design and construction of it are 
important toeveryone. In former years their use has been restricted, 
on account of the difficulty of obtaining suitable feed-water ; but 
the perfecting of the evaporator has emboldened engineers to again 
adopt this type of boiler, From an historical point of view con- 
siderable interest attaches, inasmuch as it is now ninety years since 
the first water-tube boiler was made in America for marine 
purposes, 

The design of boiler to be successful was next considered. 
Di of the elements of the Belleville, Babcock and Wilcox, 
Du Temple, D’Allest, Thornycroft, Yarrow and Normand boilers 
were exhibited, as well as an illustration of the Goldsworthy- 
Gurney boiler, invented in 1827, of which the most successful 
modern forms of water-tube boilers are more or less the outcome. 
The lecturer described the principle on which water-tube boilers 
should be constructed, and he argued that there is strong presump- 
tive evidence that a water-tube boiler must be — safer, and 
more efficient than an ordinary cylindrical one. other point in 
their favour is the rapidity with which steam can be got up, which 
is obviously a very considerable advantage, No particular inven- 
tion was selected for notice, the lecturer mentioning only that 
one was an old and tried invention, and had been largely used 
in other countries ; that another is manufactured by the hundred, 
and that others have enabled comparatively small steamships to 
travel at rates of speed that at one time were deemed beyond the 
wildest stretch of the imagination. The fact that accidents had 
happened with these boilers was freely admitted, but, on the 
other hand, it was pointed out that accidents with tank boilers of 
all classes have been, and still are, of almostdaily occurrence. The 
claims of the water-tube boiler for consideration are—(1) that it 
is a safe one to employ for steam of very high pressures, and so 
makes it specially suitable for quadruple compound engines ; and 
(2) that it is very much lighter than any other form for the steam 
produced, and hence admits of higher speeds in all classes of ships 
than are attainable with the tank form of boiler. Figures taken 
from actual practice were adduced in —— of the claims made, 
, in the comparison of weights of various types of water- 

boilers per indicated horse-power as against cylindrical 
boilers, 

At the close of the paper a discussion ensued, in which Messrs, 
J. Spear, W. B, Dixon, W. H. Willatt, R. Carson, and W. H. 
Brodrick took part. Mr. Seaton having replied to the points 
raised, a hearty vote of thanks was accorded him, on the motion 
of Mr. J. Spear seconded by Mr. G. H. Strong, for the trouble 
he had taken in preparing so interesting a paper. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Traction engines.—The manufacture of traction engines is a very 
large and important industry, but the engines are usually built by 
builders of threshing machines and other farm machinery, and 
are used for driving such machines and hauling them from place 
to place, Of the many thousands in use probably 90 to 95 per 
cent. are confined to this class of service. The others are used 
for hauling logs in the woods, and for general hauling, such as ore 
from the mines to the mill or,railway, grain to market, &c, The 
engines are much lighter than those of the English type. In a 
few cases vertical boilers are used, and some engines have only 
three wheels—two of these as driving wheels—but as a rule the 
engines have horizontal boilers and four wheels, The boilers are 
of two distinct types—the locomotive boiler and the return tube 
boiler. The latter has a furnace fiue leading to a combustion 
chamber, from which tubes lead back to the smoke-box over the 
fire-box, Wood, coal, and straw may be used as fuel. The 
cylinders are usually horizontal, mounted on the smoke-box, fire- 
box, or boiler barrel, and end cranks are much more common than 





crank axles, Some compound engines are being intrcdu 
reason being that the asual single small cylinder does ey pa 
sufficient expansion for an economical use of the steam. In the 
West such engines are largely used for ploughing, &c., hauling a 
number of ploughs in a gang, so as to plough several furrows at 
once, 

Conduit electric railways.—Two of the latest electric railways 
with conductors carried in underground conduits closely resemble 
cable railways in the construction of the conduits, having heay 
cast-iron — supporting the girder rails and the slot rails, sal 
a conduit built of concrete. On one of these lines, in New York 
city, the conductors are two channel bars, 2}in. by 4tin., set 
back to back, din, apart, one being the main conductor, and the 
other forming the return circuit after the current has passed 
through the motor on the car. The bars are 30ft. long, supported 
at their ends by caps on soapstone blocks fitted into sockets in the 
manhole vaults. Oo the other line the conductors are two tee. 
irons, 4in. by 4in., Gin, apart. They are supported by lugs on the 
lower ends of bolts leaded into glass insulators, which are screwed 
into cast iron sockets in roof of the manhole vault, movable plates 
on the street surface enabling these supports to be removed and 
renewed. These supports are at intervals of 134ft. The current 
on the New York line is 250 to 300 volte, and on the Washington 
line 500 volte. In the Wightman system, about to be tried 
sapeenmevety, Save is no slot, but a middle rail lies under it and 
lin. below its , a steel ribbon forming the conductor, A heay 
amy carried by the car energises the rail so as to attract the 
ribbon to rise up and make contact with it, thus delivering its 
current to the rail, which is taken cff by brushes in the usual way, 
The middle rail is in sections 3ft. long, insulated from one another, 
-— — a length of 6ft.—which is covered by the car—is 
charged. 

Railway operating statistics—Lehigh Valley Ratlroad.—The report 
for 1894 states that the trade conditions of the country have not 
so improved as to produce net earnings sufficient to warrant the 
resumption of dividends, The total tonnage was 4 per cent. less, 
but the tonnage carried one mile was 5 per cent, greater, yet the 
earnings were less, partly on account of the greatly reduced rate 
on anthracite coal. Extensive improvements and terminal yards 
have been established at Jersey City, and land acquired for stil] 
further enlarging the facilities. The main line from New York to 
Buffalo is now al] double track, 448 miles, and many of the trestles 
have been replaced by embankments. After some years’ experi- 
ment, rails 45ft. long, with the ends cut at an angle of 45 deg. to 
form mitre jointr, have been adopted. The new coal cars are of 
60,000 lb, capacity, carried on two four-wheel steel-framed trucks 
or bogies, and these cars are fitted with air brakes and automatic 
couplers. 

Yee ee ee 
Length of all lines, branches, and sidings 
ne, ES ar aera 
Cars in passenger service 
Cars in freight service ee 
Coal and freight, toms .. .. .. .. o 
Coal and freight carried one mile, tons .. 
Rate per ton on coal, cents .. .. .. 
Rate per ton per mile on coal, cents .. 
Rate per ton on freight, cents .. .. .. 
Rate per ton per mile on freight, cents .. 
Rate per ton on freight and coal, cents .. .. .. 
Rate per ton per on freight and coal, cents .. 
Passengers carried .. 2. 8. 0s 0s 0c ce os 
Passengers carried one mile... .. .. .. « 
Average mileage per passenger, cents .. .. 
Average ipts per p ger,centa .. .. .. 
Average rate per passenger per mile, cents .. .. 
Operating expenses :— 
Maintenance of way and structures, dollars .. 
Goukeriag wan porta’ ae. 
mauc B) on, GoMars .. 
General po ben, dollars ee eo ee 
Waxes, BO, 2. cc os 00. ce oe i 
Total operating expenses, dollars es oe 18,820,829 

Tramway mail service. —Mail cars are run on many city, 
suburban, and country street railways or tramways, po Mle 
merely carrying the mail bags, but sometimes fitted up as sorting 
cars, Such service is now to be introduced on the Broadway 
Cable Railway and Third Avenue Cable Railway, in New York, 
both of which pass the main post-office, Formerly all mails were 
carried from and to the sub-stations by wagons, but at present 
bags are sent up-town every half-hour on the elevated railways. 
The bags are carried on the front platform of the first car, and 
thrown cff at certain etations, where they are taken charge of by 
a carrier or driver from the sub post-office. The mail cars on the 
cable railways will be sorting cars, with two to six clerks on each, 
and bags will be taken and delivered at specified points on the 
routes. As both lines extend far up-town on to the residence 
districts, the service will be a great improvemement, and materially 
expedite the delivery of letters. Spur tracks will be laid to the 
rear of the central post-office, and suitable arrangements made to 
ensure keeping the cars on schedule time without interfering with 
the regular cars. The mail cars will be large and roomy, and the 
interior will be fitted up in accordance with the requirements of 
the | authorities. It is not known yet how the financial yet 
of the contract will be arranged, but most electric roads which 
merely carry the mail bags are paid so much per mile for £100, in 
the same way as the steam railways. 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE coal shipments for the week ending to-day amount to about 
the same quantity as was r ded for the previous week, viz., 
65,000 tons. Prospects are good and prices firm. The big 
steamers Glen Loig, Glen Morven, and Urmston Grange are 
cape in the port during the week. An improvement has 
taken place in the price of iron ore, and trade is brisk, as may be 
instanced from the fact that six steamers are now discharging 
cargoes, viz., the Rosebud and Minnie Irvine at the Pontypool 
Wharf, the Dowlais and Aunis at the Victoria Wharf, and the 
Reggio and Corrwg at the Blaina Wharf. Several cargoes are 
also due shortly. Pitwood is firm at last quotations, There is 4 
decided improvement in the homeward freight market, A cargo 
of wheat from the River Plate, and cargoes of oats from Libau 
and Konisberg, on account of Messrs. Parnall and Evans, are to 
arrive here in two or three weeks time, Maize from Argentine 
is described as being of very — quality this year, and in all 

robability some cargoes will = direct to the port. 

e ship-repairing and engineering trades are still brisk. The 
s.8. Dartmoor has been undergoing repairs by the Union Dry 
Dock Company, the North Gwalia, Catherine Sutton, Auckland 
Castle, Goldsbrough, and Isle of em, Mordey, Carney and 
Co., and the Isle of Anglesey, by C. H. ey. 

Prices ruling on’ Change to-day were as follows :—Coal: Beststeam, 
9s. to 9s, 6d.; seconds, 8s, to 8s. 6d.; house coal, best, 10s. 6d.; 
dock screenings, 5s, to 5s. 6d.; colliery, small, 4s, 3d. to 4s. 6d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s, 6d. Pig iron: Scotch 
warrants, 43s, 24d.; hematite warrants, 43s, 6d., f.o.b, Cumber- 
land ; Middlesbrough No, 3, 85s, 2d. prompt; Middlesbrovgh 
hematite, 42s, 2d. Iron ore: Rubio, 11s, 3d. to 11s, 6d.; Tafna, 
10s, 9d. to 11s, Steel rails, heavy sections, £3 15s, ; light sections, 
£4 5s, Tin-plate bars, £3 15s.; Siemens tin-plate bars, best, 
£3 18s., all delivered in the district, cash, less 24 per cent. Tin- 
plates : Beseemer steel coke, 9s. 3d.; Siemens coke finish, 9s. 6d.; 
ternes, per double box, 28c. by 20c., 19s, to 20s, Pitwood, 14s, 9d. 
to 15s, Freights firmer. 











Tx order for the second reading of the Factory and 
Workshop Act, 1891, Amendment—No, 2—Bill was read and 
diehange on Wednesday. 
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THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

; e further evidences this week of business revival in the 
Poeoget pe trades of South Staffordshire. At to-day’s—Thurs- 
day—weekly meeting of ironmasters in Birmingham, demand was 
devidedly more active, and it was recorded that in many depart- 
ments overtime is being made, whilst ia others, where previously 
short weeks were worked, fall time is now the rule. The colonial 
markets are expressing their requirements more freely, and some 

ood work has lately been booked on account of South America 

8 Australia, which, together with an accelerated demand for 

home consumption, is believed to be the cause of this more ratis- 

tate of things. 

tenpe strength bows in prices last week has further developed. 

With regard to pig iron, brands from outside districts cannot now 

be bought at less than 394, to 403, for Derbyshires, 383. to 39s. 

Northamptons, and 40s. to 41s, Lincolns, ‘he higher rates of 

Szotch and North of Eagland pig iron re-act on Derbyshire and 

Northampton prices, which, intheirturn, have favourably influenced 

the quotations of local iron, The price of Staffordshire all-mine 

hot blast is 523, to 533. 6d. and 553.; part-mines, 38s, 64. to 39s, 6d. ; 

and cinder, 363, to 37s, 64. 

Staffordshire merchant and bars have been in larger 
demand, and the minimum prices now given by sellers for these 
descriptions is £5 103, to £5 123, 6d., and £5 2s, 6d. to £5 53, re- 
spectively. Galvanised corrugated sheets have now risen 10s, per 
ton above the rates of a month ago, the quotation this week being, 
for doubles, £9 153, to £9 17s. 64. f.0.b. Liverpool, Black sheets, 
to», are dearer, and makers woald not entertain business at less 
than £6 7s. 6d. to £6 103, as the minimum prices for doubles, and 
£6 17s. 6d, to £7 trebles, Hoops and thin strips are worth 53. bry 
ton more than a month ago. Angles are quoted £5 123, 641,; 
stamping sheets, £7 10s.; nail rods, £6 103.; and gas tube strip, 

Oo OSs 
. The steelworks are generally doing well, and some of them are 
augmenting their production, especially for the heavy descriptions 
of steel required for builders’ and engineers’ purposes, Prices, 
however, though firmer, are not much higher, owing partly to 
competition from outside centres and partly to local realisations of 
steel ingots, which have lately been sold under the auctioneer’s 
hammer much below cost price, 

One of the most gratifying features of the week in Birmingham 
engineering circles is the circumstance that the historic Soho 
Works of James Watt and Co., which were offered for sale here 
oa Tuesday by Messrs. Fuller, Horsey, Sons, and Cassell, have been, 
I understand, purchased by Messrs, W. and T, Avery as a going 
concern. The works, which have been so intimately associated with 
the name of James Watt, and which have been established about 
120 years, have, of late, owing to financial difficulties fallen upon evil 
days. It would have been a thousand pities if so famous an establish- 
menthad been compelled tocloseits doors, Fortunately, however, for 
the present, this has been averted. Although the auction failed to 
produce an adequate bid—the highest being £19,000—and the sales 
under the hammer were confined to a few miscellaneous lots of 
comparatively small value, the business and works were at the 
close of the sale—it is understood—disposed of. 

Ono Wednesday the arbitrators under the South Staffordshire 
Mines Drainage Acts met at Dadley for the purpose of making a 
draught award for a drainage rate for the Tipton district for the 
ensuing year. Several appeals were heard, and a draft award was 
agreed to of 6d. per ton on coal and ironstone, and 3d, per ton on 
limestone and fire-clay. 

An interesting and instructive visit was paid by the Birmingham 
Association of Mechanical Engineers on Saturday to the Midland 
Railway Goods Dapartment, Holliday-street, Birmingham, Special 
attention was directed to the very effective method of unloading, 
loading, and dispatching the enormous amount of goods which are 
entrusted to the company’s charge. Three sets of lines run 
between the platforms, the wagons on the two outside sets of lines 
beiog emptied and filled at the same time, The wagons as they 
are ready for dispatch are placed upon a cradle, worked by 
hydraulic power, and carried bodily to the middle line, When 
there, their place is taken by empty wagons, moved to the middle 
line, and so on, until there are enough wagons ready, when the 
whole are dispatched upon their journey. 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—In many quarters it was feared that the recent 
steady improvement in the iron trade might lead to speculative 
operations which would endanger the position. These fears, to 
some extent, have been realised, as during the past fortnight a 
good deal of speculation has been going on which, for a time, forced 
up prices in warrants to a point that was not justified by the actual 
condition of trade. This advance has naturally been followed by 
a retrograde movement, brought about by speculators endeavour- 
ing to realise their profits, and this, for the moment, has tended to 
check further legitimate buying. ‘The position of makers of pig 
iron has, however, not so far been materially affected, and although 
there are second-hand parcels offering in the market at under their 
quoted rates, they are generally so fully sold that they are in- 
different about occasional orders being taken by outside operators, 
The general feeling throughout the market remains one of confi- 
dence that trade, taking it all through, is steadily improving, 
and that the outlook for the fature is much more satisfactory than 
it has been for a considerable time past. 

The Manchester iron market on Tuesday was fairly well 
attended, but not more than a limited weight of business was 
reported generally. In pig iron buying has slacked off con- 
siderably, and the recent speculative advance in outside brands 
offering here has not been maintained. Makers, however, who are 
mostly fully sold over the next three or four months, are generally 
firm at their quoted rates; although here and there they might 
possibly accept a little less on small parcels for immediate delivery, 
whilst iron in second hands is in some cases being offered at a 
trifle under current rates. Lancashire makers, wko have sold 
fairly well recently, are firm in quoting 40s. for forge to 42s, 6d. 
for foundry, less 24 delivered at Manchester. Makers of district 
brands are exceeedingly firm, Lincolnshire not being quoted 
under about 37s, and 37s. 6d. for forge, to 393, and 893. 6d. for 
foundry, with Derbyshire foundry 433, 6d. to 44s, net cash, 
delivered Manchester, and some of the makers have withdrawn 
quotations altogether for the present. Merchants, however, in 
some instances have been offering to sell at under these figures, 
and there is not much business now being put through. For out- 
side brands prices have fluctuated quite 6d. to 1s, per ton during the 
past fortnight, and now average about 433, 10d. to 44s. 4d. for good 
foundry Middlesbrough, net cash, delivered Manchester, and 46s. 
to 463, 64, for Eglinton, 47s. 6d. for Glengarnock, 483. 6d. to 495, 
Gartsherrie, net prompt cash, delivered at the Lancashire ports. 

Finished iron makers generally report orders recently coming 
forward rather more freely, and in most cases they are in a better 
position as regards work than they have been for some time past. 
Except, however, that they are showing more firmness at their 
quoted rates, and are altogether disinclined to sell forward at 
current prices, there is no very material improvement as yet to 
record, Dalivered in the Manchester district bars remain at about 
£5 to £5 2s, 6d.; sheets, £6 123, 6d. and £6 153, to £6 17s, 6d.; 
hoops, £5 15s, for random to £6 for special cut lengths, with 
shipping orders 23, 6d. less. 

Nut and bolt makers report an increased weight of business 
giving out recently, but no appreciably better prices obtainable, 
although the downward cutting tendency has been checked. 

A moderate weight of business comes forward in the steel trade, 
With prices steady. Good foundry hematites average 52s, 6d. to 











533, 6d., leas 24 per cent.; good qualities of steel billets, £4 5s. 
—- 3 and boiler plates, £6 to £6 2s, 6d. delivered Manchester 
i 

In the metal market the downward tendency in raw material has 
checked buying in manufactured goods, and list rates remain 
une e 
Generally throughout the engineering industries steady improve- 
ment continues to be reported. Builders of heavy stationary 
engines have secureda considerable weight of work recently, and in 
most cases are now fairly busy, some of them having orders to keep 
them going well over the remainder of the year. Machinists also, 
with one or two exceptions, are well supplied with orders, and 
machine tool makers as a rule report new work coming forward 
more freely of late. Boiler makers are still only moderately 
engaged, but in this branch an increasing weight of orders has 
been coming forward, and locomotive buiiders are decidedly in a 
better position than they have been, 

Iam informed that Mr. James E. Darbyshire, of 110, Cannon- 
street, London, has been appointed by Messrs, Holden and 
Brooke as their London representative for locomotive work, and 
has also become one of the directors of the above-named company. 

The West Gas Improvement Company, Manchester, which has 
recently introduced a of improvements in air-compressors 
and other special appliances, has just completed an addition to 
its works by the erection of a new platers’ shop, 192ft. long by 
56ft. wide, for the manufacture of hydraulic mains, air receivers, 
and coal conveyora for gas works. Th‘s shop is fitted with a 10-ton 
travelling crane, by Higginbottom and Mannock, and with 
hydraulic appliances by Craven Brothers, Manchester. Amongst 
special orders there are in hand a pair of air compressors 
of the two-stage type, with intermediate cooler, for the South 
African goldfields, One of these compressors is to supply 
compressed air at 100 1b. pressure for driving ten rock driils, 
and the other is for driving twenty rock drills at the same 
pressure, The steam engines will be compound, with valve 
gear of the Sulzer type, and the whole of the suction and delivery 
valves of the air compressor will be controlled by cams, accordi 
to the West and Jenkin’s patent, which has already been fully 
described in THE ENGINEER. On account of the high price of fuel 
in the Johannesbarg district, to which the compressors are to be 
sent, they are being constructed of the most economical type, with 
surface condensers, and the steam cylinders will be jacketed all 
over, besides being carefully lagged, so that as little radiation as 
possible takes place. The firm has — that the com- 
pressors when completed will deliver 93 per cent. of the volume 
swept through by the piston, which represents a high efficiency, 
and by means of the intermediate cooler used by the West Com- 
pany, a great portion of the heat developed in the low-pressure air 
cylinder is abstracted, thus economising the power required for 
compressing the air. 

A special type of hauling capstan, possessing several noteworthy 
features, is being introduced by the West Gas improvement 
Company. This capstan, instead of being driven by hydraulic 
power, as is usually the case, is to be driven by compressed air. 
the general design and construction of the capstan are not much 
different from the ordinary type, except the motor, which is some- 
what similar to a small double-cylinder engine, fitted with Joy’s 
patent valve gear, and completely boxed in, so that no dust can get 
to the working parts ; whilst the bottom of the chamber forms an 
oil bath, in which the working parts of the engine run. 

Arrangements have been made with the railway companies for 
an interview with representatives of the various coal-traders’ asso- 
ciations throughout the country with regard to the increased 
siding rents on coal wagons, and of the rates and charges which, 
as I reported recently, were strongly protested against at a meeting 
held in Manchester. This interview is to take place in Manchester 
within the next few days, and it is hoped that it will result in some 
modification of the present restrictions as to the time the coal 
wagons are allowed to remain on the sidings, which have worked 
very unsatisfactorily, so far as coal dealers and merchants are 
concerned, 

An extremely slow demand continues to be reported for all 
descriptions of round coal, and many of the pits have had to go on 
two and a-half to three days per week to restrict their output to 
present requirements, whilst four days represents the full average 
in most cases, Quoted prices, as a rule, remain nominally un- 
changed, but they are weak and irregular, and colliery owners 
give way here and there to effect sales, At the pit mouth best 
Wigan Arley coals do not average more than 10s, to 103. 64.; 
Pemberton 4ft. and seconds Arley, 83, 6d. to 93.; and common 
nouse coals, 7s. 6d. to 83.; with steam and forge coals not averaging 
more than 63, 6d. at the pit mouth. Tae depressed condition of 
the round coal trade necessarily restricts the output of slack, and 
the present limited supplies of engine fuel meet with a ready 
sale, with rather a hardening tendency in prices, common sorts 
readily fetching 3s, 6d,jto 4s,, and better qualities 4s, 6d. to 5s. at 
the pit mouth, 4 

Contracts are gradually being settled for gas coal and locomotive 
fuel, and the basis of prices is much what I have previously 
reported. In locomotive fuel the railway companies generally are 
contracting on the basis of 6d. under last year’s rates, representing 
6s. 3d. per ton at the pit mouth, whilst in gas coals the giving way 
1s now about ls, to ls. 6d. per ton, Wigan four-feet not averaging 
more than 6s, 6d., and Arley gas coals 7s. per ton at the pit 
mouth, 

The shipping trade remains extremely dull, with ordinary steam 
coal not averaging more than 7s. 6d. to 7s. 9d. per ton, delivered 
at the Garston Docks or the High Level, Liverpool. 

Barrow.—There is a quiet business in hematites this week, and 
the additional impetus given by large orders by speculators has 
been somewhat checked. Makers quote at 44s. 6d. for mixed 
Bessemer Nos., net f.o.b., while warrant iron is at 43s, 74d. 
net cash sellers, and 433, 64d. buyers. There are still only 28 
farnaces in blast, compared with 36 at this time last year. Orders 
for Bessemer on local account are not quite so strong as they have 
been, and next to nothing is being aone in forge and foundry 
iron, Stocks have increased during the week 3820 tons, and now 
represent 206,570 tons, being an increase since the beginning of the 
year of 36,092 tons, 

Iron ore is in very small sale, and prices are easy at old rates, 
viz , 93. for ordinary, and 12s, 3d. for best sorts, while lumpy ore 
is at 13s, per ton net at mines, The local consumption is small, 
and the tonnage sent away by rail and sea is smaller than usual. 

In the steel trade there is still very marked depression. Rails 
are especially weak, and orders are scarce as well from British as 
from foreign railway companies, There is a steady tone in plates 
and shipbuilding sections generally, but orders are not as plenti- 
ful as they are likely to be, There is a very quiet demand for 
hoops and tin bars, but a brisk trade in heavy castings, orders for 
which are fairly well held. There is a poor trade doing in blooms, 
billets, wire rods, and merchant steel generally, 

Orders in the shipbuilding and engineering trades are very few, 
and builders have booked no new contracts this year. They 
remain busy chiefly on Admiralty work. 

The dullers employed by the Naval Construction and Arma- 
ments Company are out on strike for more wages, and a large 
number of non-union men have been employed. About seventy 
engineers employed on H.M.S. Powerful have struck work against 
boilermakers on a question of whose trade certain work is in 
connection with Belleville boiler construction. The bogie men and 
shearers employed by the Barrow Steel Company are still on strike 
against the award of Mr. Jeremiah Head, but it is expected they 
will resume work on the new scale of wages next Monday. 

oa and coke are quiet, and though in full supply are at late 

ices, 

. The shipping trade is still quiet. Exports of pn doen from West 
Coast ports last week were only 3125 tons, and of steel 4389 tons, 
compared with 5450 tons of the former and 6569 tons of the latter 
in the corresponding week of last year, a decrease of 2325 tons of 
pig iron and 2180 tons of steel. The exports since the beginning 











of the year have reached 99,542 tons of pig iron and 124,556 tons 
of steel, compared with 152,458 tons of pig iron and 144,861 tons 
of steel in the correspondin Fyrom of last year, a decrease of 
52,916 tons of pig iron and 20,305 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

AN increased demand for hard coal for export purposes has not 
been sufficient to afford extra working time in the pits, where no 
more than about three days per week are being given. Another 
difficulty is the over-abundance of men as well as material. There 
are far more miners than are required, and this causes wages to be 
low, while a considerable number are out of work from the 
setting-down of collieries through isolated disputes, So far, the 
steam coal trade with the Baltic ports is disappointing, but the 
season having been late an improvement may now be looked for 
any week. Cronstadt, one of the most important ports with which 
the South Yorkshire coalowners do business, has at length opened, 
and the others are certain to be available within a very short time. 
Freights continue excessively low, causing the orders which are 
in the market to be competed for with a keenness rare even in the 
coal trade. A significant proof of this is the fact that North- 
umbrian steam coal is placed free on board at 8s. 94. to 9s. per ton, 
a price at which South Yorkshire coalowners find it hard to do 
business. A good tonnage is being sent by the Hall and Barnsley 
line, which 1s more and more fulfilling the purpose for 
which it was built, viz , that of a coal railway. The Derbyshire 
coalowners are going 1n actively for the business with Grimsby, 
which is now fairly good. Steam coal is at 6s. 9d. to 7s, 3d.; 
secondary quality, 63. to 63, 3d. per ton, in quantities at the pits. 
Gas coal is quite as quiet as steam, supplies being exceptionally 
abundant. Gas companies ia colliery districts are able to procure 
what they require at very low prices, This is leading some of the 
companies to reduce the price of gas, and there is little doubt that 
at the present quotations for gas coal companies which maintain 
their rates must be doing extremely well. Perhaps there never 
was a time when prices for gas coal were so irregular. 

The railway companies are not drawing largely from the leading 
thick seam pits on contract accounts for 1ocomotive fuel. Traffics 
on the different lines are small, and a less weight of fuel is being 
used. Fur manufacturing fuel the demand continues as unsatis- 
factory as ever, Prices ot all kinds of engine fuel are remarkably 
weak. Good slack is at from 43, to 4s, 9d.; ordinary pit slack, 2s. 
to 2s. 6d.; whilst smudge can be had at from Is, to 1s, 6d. per ton 
in quantities at the pits. Ia house coal, the weight sent to 
London is rather under the average, but the cold snap we have 
bad during the last eight days bas caused a slight fillip, following 
hard upon -like her, ‘Ine increased household con- 
sumption has been perceptible in diminishing, to some extent, 
stock at the pits. Silkstone is quoted at 8s, 6. to 8s, 9d. for best 
qualities ; secondary sorts, 83. per ton. ‘Tne best descriptions of 
Barasley softe make from 7s. 64, to 83, 3d.; Flockton, from 7s, 3d. 
to 7s, 9d.; secondary qualities and thin seam coal, 7s. per ton at 
the pits. consumers complain that although coal in the 
open market is so cheap, the people who live in the heart of the 
colliery districts still have to pay from 14s. to 163, per ton for coal 
delivered. This is an old grievance. The reply of the coalowners 
asually is that the London people take a quality of house coal 
which those who live in the coal district would not accept. This 
seems rather opposite to the usual idea that London takes the best 
of everything, voth in fuel and food ; and it is scarcely accepted as 
a satisfactory explanation by the purchaser. 

In iron there is a rather better teeling prevailing. The advanced 
values noted last week are firmly maintained. Hematites, West 
Coast, continue at 523 , and East Coast at 50:., both delivered in 
Sneffield, Bessemer billets are at £5 7s, 6d. perton. Lincolnshire 
pig iron has improved in sympathy with the advance in hematite, 
tne present price being from 353. to 363. per ton. Considerable 
peor — made for railway —_ but they are not followed 
by orders of any consequence. The Darnall Carriage and Wagon 
Building Works—Mesers, Craven Brothers—are fairly busy on 
carriages for home railways, and the foreign work they have in 
hand, which is considerable, includes saloon and other coaches for 
the State railways of Siam. Comment continues to be made upon 
the placing in Germany of the tires for the seventy-six locomotives 
which Messrs, Beyer, Peacock, and Co., of Gorton, are building for 
the Manchester, Sheffield, and Lincolnshire Company. The order, 
as is known, has gone to Messrs. Krupp, of Essen. tt is contended 
nere by several manufacturers that as the contractor cannot sub- 
let part of his contract without the sanction of the company, the 
railway people are responsible for the loss of this business, On 
the other hand, if the contractors comply with the specifications 
contained in the tenders, the railway officials have no right to 
say they shall not buy the material wherever they can get it. 
In many specifications Sheffield tires are specified ; in fact, the 
tires ot a particular firm are often made peremptory, but 
there was no such condition in the tenders for these loco- 
motives, which, by the way, are being built upon the exten- 
sion to London. As mentioned last week,a large portion of 
the other work is being made in the Sheffield and Rotherham dis- 
tricts, which include Stocksbridge and Penistone. It is stated 
locally that the Midland Railway Company, when ordering tires 
and springs, now require the firms with whom the order is placed 
to give a guarantee as to their durability. 

In the lighter industries a slight improvement is reported in 
cutlery, but inquiry shows that this is not at all general, and many 
of the workmen are only partially employed. Files and edge tools, 
on the other hand, are in good request, and there is rather more 
doing in the silver and electro-plated trades. The engineering 
establishments are not at all in full work, although some fair 
orders have been received of late for special machinery. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

AFTER the clearing out last week of a good many of those who 
had been having a little gamble in pig iron warrants, the market 
has been stronger this week, but altogether lacks the excitement 
that has lately characterised it. However, there is a satisfactory 
recovery this week, and the business now doing is more of a legi- 
timate character. The rapid fall of last week was entirely due to 
the action of weak speculators, as the quick advance was before 
it, and there is reason to believe that the bulk of the outsiders 
who took part in the ‘‘gamble” have profited little by their 
action, a result which will not be regretted by those engaged in 
the trade, because the advent of these outside speculators 
quite disorganises business. It seems, however, impossi- 
ble to keep the market clear of the pure speculator 
in a period of rising prices, and such checks as have been 
encountered during the last week must be looked for from time to 
time, Last week ordinary Cleveland warrants} fell from 36s, 24d. 
cash to 34s, 11d., the decrease being le, 34d. The whole advance 
from the minimum of the year was 23, 24d. When the price 
34s. 11d. was touched, the weaker speculators had got ‘‘ unloaded,” 
and the desire to sell abated, so that prices Sagesver again, and 
on Tuesday had got up to b5s, 6d., but on Wednesday 353, 3d. 
was the figure. The advance in warrants during the first half of 
the month had a curious effect—it led to a large increase in the 
stock of Cleveland pig iron in the public stores, The reason for 
this was that warrants could be sold more readily and for higher 
prices than makers’ iron. Therefore some of the iron masters 
who could put their iron into the public stores at very small 

lod, some there, and then sold it as warran 


cost, ts, 
getting for it 6d. per ton more than they could have secured if 
they had sold it direct to the consumer, As warrants have fallen 
in value, however, and the difference between their price and that 
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of maker's iron is not much, the stock in the stores no longer 
increases. Mesars, Connal and Co.’s stock of Cleveland pig iron on 
Wednesday night was 114,055 tons, the net increase for the month 
being 6972 tons. The exports of pig iron this month have not 
se, Te the unprecedented figures of last month, but, neverthe- 
less, they are above a May ave' ; up to Wednesday night they 
reached 69,315 tons, as com with 80,167 tons last month, and 
55,232 tons in May, 1894, to 22nd. The decrease this month is 
not so much due to any smaller demand from abroad as the bad 
weather at sea, which delayed the arrival of a good many 
steamers, 

Makers have this week been quoting 35s, 6d. per ton for prompt 
f.o.b, deliveries of No, 3 Cleveland G.M.B. pig iron, which is 3d. 
below the price of last week, but they have not sold a great deal, 
as merchants have been offering this quality at 353, 3d., and some 
have sold at 35s, 1}4., and even at 35s., but they could not offer 
large quantities, and would only sell for immediate delivery. For 
delivery forward a premium is required, and would be paid, which 
indicates that the expectation is that the revival will continue. 
For delivery over June and July 35s, 9d. has been paid. No.1 
Cleveland pig iron for early f.o.b. delivery has been sold at 27s.; 
No. 4 foundry, at 34s. 6d.; and grey forge at 343, The hematite 
pig iron market may be described as slack, with prices rather weak, 
as too much of this description of iron appears to be made, notwith- 
standing the reduction in the number of furnaces producing it. 
Mixed numbers can be bought at 423, 3d. per ton for early f.0.b. 
delivery—a price which is low compared with what are being paid 
for Scotch and Camberland hematite warrants, and also taking it 
into account that foreign ore is magne. | in value because rates 
of freight are rising. Shipowners are able to get 6d. more for 
carrying the ore than they could in March, the rate Bilbao- 
Middlesbrough being 5s, 34. per ton; and it is probable that 
farther advances will be made, as freights generally are improving, 
and there is more employment for vessels in other trades, 
especially the Baltic and Black Sea. Ore merchants have put up 
the price of Rubio ore to 123, 3d., and in some cases 123, 6d. per 
ton, delivered Tees wharves. 

The improvement continues very slight in the finished iron trade, 
the bar iron branch being much depressed yet, though in some 
other districts the demand is reported more active. The trade 
doing has been so small of late that no advance in prices has been 
obtainable, and thus bars are at the minimum price of the year, 
as are also iron angles and plates. It might have been expected 
that the improvement which has undoubtedly taken place in ship- 
building would have led to an increased demand for iron plates 
and angles, but it is only the steel trade that has benefited, and 
the prices of steel, which were lower than those of iron, have 
risen above them. Iron ship plates can be bought at £4 153., 
less 24 per cent., f.o.t., but it is only in very few cases that 
that will be accepted for steel ship plates, the price being 
now £4 17s, 6d. In the same way, while iron ship angles are at 
£4 103., less 25 per cent. f.o.t., steel ship angles are realising 
£4 12s. 64., less 24 percent. An increase of activity at most of 
the steel works is reported, and prospects are encouraging. The 
railmakers have a fair share of orders, and mills are well occupied, 
but prices are no better, £3 12s, 64. per ton at works for heavy 
steel rail3 being asked. 

The Alliance Cast Steel Company is erecting a foundry near 
the old railway station at Southbank, and is utilising part of the 
old goods station. Connected with the concern is Mr. John 
Sutherst, who has been engaged in a similar undertaking at Guis- 
brough. Cast steel wheels, &c., will be manufactured. At Birtley 
it is proposed to erect a tin-plate factory. This will be the first 
of its kind in the North of England, and the establishment of such 
industries here is much to be desired, so that more of the raw 
material made in this district may be utilised in the neighbourhood 
where it is produced. 

The shipbuilding industry is becoming more active, and orders 
for new vessels have been more numerous during the last few 
days. The improvement which has been noticeable on the Clyde 
for some little time, thus ap; to be extending to this district, 
which lays itself out more for constructing cargo than passenger 
steamers. The better freights, the fuller employment for steamers, 
and the ordinary aie steel have all contributed to bring for- 
ward owners who have been hesitating about ordering, and some 
advance in quotations for new vessels may be looked for. Tyne, 
Wear, and Hartlepool builders generally speak more hopefully of 
their business, nde. Doxford and Sons, of Sunderland, have 
secured an order for what is believed will be thelargest cargo steamer 
afloat—one of 11,250 tons d.w. for a Liverpool firm. They are the 
introducers of the turret type of steamer, and have so many of 
these on order that Messrs. Swan and Hunter, of Tyneside, are to 
build one, Ironfounders are doing better as a rule, and some of 
the engineering shops are more fally employed—in fact, one of the 
Wear firms has found it necessary to commence with night shifts. 
The unions have decidedly fewer men receiving ‘‘ out-of-work ” 
money, and men who have been long unemployed have this month 
been able to resume, It is in general as well as marine engineer- 
ing that work is better, and on the Wear there are not half as 
many unemployed men as there were in March. Chair founders 
are only badly employed, and there is as yet no improvement in 
the locomotive engineering industry, and scarcely any in the 
bridge-building trade. 

The steam coal trade is becoming active, as it usually is at this 
time of the year, when the ports in Northern Europe are all open. 
It is in the summer half-year that the Northumberland coalowners 
reap their harvest, for so much of their trade is on export account, 
and in the winter time business is quiet. Shipments are now very 
fair, and the tendency of prices is upwards. The gas and house 
coal trades are the reverse of brisk ; in fact, there has not been so 
much depression in the Darham coal trade for years, and very few 
of the collieries are raising their full quantity. The number of 
unemployed miners has increased considerably. The Tynemouth 
Gas Company is asking for tenders for 25,000 tons of gas coal. 
The price of best Durham gas coal has fallen to 6s, 3d. per ton, 
f.o.b. Blast furnace coke maintains its value, asthe demand does 
not fall off, and there is no excess of make, The Cleveland iron- 
stone miners are fairly well employed. The ironmasters complain 
of the condition in which the stone is sent from the mines. Since 
the introduction of machine drilling the stone is delivered at the 
furnaces in lumps too large to be readily dealt with in the kilns, 
and it is considered that it should be broken up into smaller pieces 
before leaving the mines, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE reaction that occurred in the pig iron market towards the 
end of last week has been followed by considerable fluctuations in 
prices. Scotch warrants have changed hands freely from 433. to 
43s, 54d., and back to 43s. 3d. cash. Cleveland iron has sold about 
35s., and Cumberland hematite at 433. 4d. to 43s. 6d. cash. 
Holders have evidently been disappointed that the upward move- 
ment did not continue with the vigour of a week or two ago, and 
a iderable t of iron has been realised. At the same 
time there is a good deal of animation in the market. 

There are now forty-six furnaces producing ordinary, twenty- 
seven hematite, and four batic iron ; total seventy-seven, compared 
with seventy-six last week, and seventy-three at this time last 
year. The stocks of pig iron in the Glasgow warrant stores again 
show a small decrease, They amount in the aggregate to 282,000 
tons, which is 30,000 tons less than a year ago, and much smaller 
than has been usual. At the same time, the impression in iron 
circles is that makers are not adding to their private stocks. The 
statistical position of Pig iron is therefore quite favourable, and 
any special demand could scarcely fail to make itself at once felt 
throughout the trade. 

be values of makers’ pig iron are in a number of instances 








6d. to a 1s, lower than last week :—G.M.B. f.o.b. at Glasgow, No. 1, 
is quoted 45s. per ton; No, 3, 42s, 6d.; Carnbroe, No, 1, 45s.; 
No. 8, 433.; Clyde, No. 1, 48s. ; No. 3, 45s,; Gartsherrie, Calder, 
and Summerlee, Nos. 1, 51s.; Nos. 8, 47s.; Coltness, No. 1, 523, 
No. 8, 493.; Glengarnock at Ardrossan, No, 1, 493,; No. 3, 45s, 6d. ; 
Eglinton, No, 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 
46s, 6d.; No. 8, 44s. 6d.; Shotts at Leith, No, 1, 52s.; No, 3, 
493.; Carron at Grangemouth, No. 1, 54s, 6d.; No. 3, 49s. 6d. 

The demand for pig iron for home consumption is increasing ; 
but the foreign shipments, although better, are not up to the 
mark, The clearances from the various ports in the past week 
amount in the aggregate to 8677 tons, compared with 7317 in the 
preceding week, and 5309 in the corresponding week of last year. 

The steel trade is fairly active, and makers speak a little more 
hopefully as tc the future, although there is so far little improve- 
ment in prices. For malleable iron there is a quiet demand. 

Boilermakers are well employed, a number of good contracts 
having recently been placed. 

An order for eight large locomotive engines for the Cape has 
been received by Messrs. Sharp, Stewart, and Co., of the Atlas 
Works, Glasgow, 

The prospects of the pipe-founding trade are rather better, a 
number of contracts being at present in course of arrangement. 

Toe shipping department of the coal trade is improving, in con- 
sequence of the demand now being experienced to Baltic ports. 
The clearances in the past week aggregated 169,320 tons, compared 
with 161,111 in the preceding week and 152,887 in the correspond- 
ing week of last year. The shipments from Glasgow showed an 
increase of 8000 tons. This improvement has only affected the ell 
coal market favourably. Main coal is cheaper than ever, and steam 
and splint are easy in consequence of large supplies. Many orders 
are in the market for gas coal, but it is thought that these will be 
arranged on easy terms to the buyers. The prices of coals, f.0.b, 
at Glasgow, are:—Main coal, 5s. 104.; splint, 6s. 3d. to 6s. 6d.; 
ell, 6s, 94, to 7s. 3d.; and steam, 7s. 61, to 7s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A HEALTHY character continues in respect of the steam coal 
trade, asis evidenced in part by the despatch last week from 
Cardiff alone of over 330,000 tons. This indicated marked activity 
at collieries, on railways, and at docks, and was discussed on 
‘Change as satisfactory, especially as in the order of things the 
— season will shortly put in an appearance. At Newport, the 

espatch last week was 47,677 tons foreign, and 18,769 tons coast- 
wise. Swansea coal shipments were 37,469 tons, and 5200 tons 
patent fuel, principally to Italy, France, and Austria. The ship- 
ments of coal from Swansea to San Francisco continue to progress. 
Last week they amounted to 6800 tons. The favourable change 
which has taken place in the coal trade has had a soothing in- 
fluence on the labour market, and with the exception of some 
slight hitches in the Swansea district, the men are working very 
regularly, having evidently, also, the Whitsuntide holidays in 
view. 

The only contentions of any account going on are the Newport 
wharf men—Liverpool wharf—which still continue, and the im- 
portant contention existing between the Taff Vale men and the 
directors, At the last meeting, held on Sunday last, it was stated 
that the men would stand by those who were under notice, and if 
any of these were dismissed, and foreign labour employed, they 
would cease working at once. The situation is rendered critical 
by the sympathy shown with the Taff Vale men by the Rhymney 
Railway, and Barry Railway men. Alarmists are anticipating 
trouble. It is stated that the delay with the directors in meeting 
the representatives of the men is due to the absence of the 
chairman, who was away from home indisposed. 

On ’Change, Cardiff, mid-week, steam coal prices were firmly 
maintained. Present prices are:—For best steam, 10s. 31. to 
10s. 6d.; seconds, 93. 3d. to 9s. 6d.; dry coal, 83. 9d. to 93.; best 
small, 5s.; seconds, 4s. 9d, and inferior, 43. 31. to 4s. 64. It was 
remarked that owing to the large output of large coal, small had 
much increased, and this has caused a weakness in price, House 
coal, since the cold wave of last week, has been in better demand, 
and for prompt and early shipment inquiries were satisfactory. As 
regards forward business, this was not active, and forward prices 
were not firm. Present prices ruling at Cardiff are :—Best house, 
93. 6d. to 10s. 3d.; No. 3 Rhondda, 93. 64. to 9s. 9d.: brush, 
7s. 9d. to 83.; small, 6s. 6d. to 6s, 9d.; No, 2 Rhondda, 7s. 9d. to 
8s.; through, 6s. to 6s. 3d.; small, 4s, 3d. to 4s. 6d. Patent fuel at 
Cardiff is quoted at 103. to 103. 9d.; Swansea, 103. 3d. to 10s. 6d.; 
demand at both places moderately active. Pitwood at Cardiff is 
in good request, and prices are slightly better, 14s. 6d. to 143, 9d. 
Tapson and C»., Cardiff and Newport, have been busy of late in 
this branch. There is a manifest improvement showing in coke. 
Prices at present are :—Furnace, 123. to 133.; foundry, 133. 6d. to 
16s. Special foundry 223. to 23s., f.o.b. at Cardiff. Swansea 
ea range from 123, to 123, 6d.; coke to 163, and 17s, for 
oundry. 

The iron and steel trades continue to exhibit a little more hope- 
fulness, though they are yet a long way behind a desirable point. 
The most that can be stated is that men are working more regu- 
larly. Good distinctive orders, home or foreign, for rails are 
amongst the unknowable, and the chief business is small goods, 
tin-plate bars, and odd parcels of rails. Rails are now quoted, 
Cardiff and Swansea, at £3 12s. 6d. to £3 15s., about the lowest I 
remember for heavy sections, Light are £4 5s, to £5, 

Quotations on ’Change at Swansea this week for iron and steel 
were as follows:—Glasgow warrants, 43:, 44d.; Middlesbrough 
No. 3, 35s. 5d. prompt ; hematite, 42s. 7d.; Welsh bars, £4 15s, to 
£4 17s, 6d.; sheet iron and steel, £5 15s, to £6 53. Bessemer steel : 
tin-plate bars, £3 14s, to £3 15s.—£3 15s, to £3 17s. 6d. at Cardiff ; 
Siemens best, £3 183. to £4.—Cardiff and Swansea. Block tin is 
at £65 15s. to £65 17s. 6d.—a falling off of 503. Swansea quota- 
tions for tin-plates are :—Bessemer steel coke, 93, 44d. to 9s. 5d.; 
Siemens, 93. 6d. to 93, 94.; ternes, 17s. 6d. to 21s. 6d.; best char- 
coal, 10s. 6d. to 12s. 6d. The improvement in the tin-plate is 
marked as regards shipments, but prices remain bad. Some hopeful 
signs have been shown in makers refusing low figures ; and there 
is reasonable expectation, now that stocks are so low, that 
more remunerative prices will prevail. Last week the shipment of 
tin-plates was a remarkable one, amounting to 128,911 boxes, the 
make only touching 63,221 boxes, leaving stocks as low as 170,981 
boxes, as compared with 236,671 boxes this time last year. A 
week or two of such shipments as those of last week would bring 
about, it is thought, a turn in the tide. The inquiry for tin-plates 
is decidedly better. This week six steamers are loading for America 
and five for the Continent. 

I am glad to report the re-start at Landore, At Briton Ferry 
there has been some degree of activity, three mills at the Villiers, 
three at Raglan, three at Gwalia, and two at Earlwood were busy, 
but not the finishing departments of the Viliers and Raglan. 
Prospects of a restart at the Vernon Works are doubtful, unless a 
favourable decision is arrived at this week at a meeting of share- 
holders. The notice of a reduction of 10 per cent, to the smelters 
at Briton Ferry Steel Works has been withdrawn, 

The restart of the Landore Tin-plate Works was effected by a 
reduction of 12 per cent., and a concession of 10 sheets, the two 
being equal to a 22 per cent, reduction. 

The leading daily paper of Wales, the Western Mail, comments 
at length upon your Special Commissioner’s article last week re 
the tin plate trade of America, and points to the obvious moral 
that Welshmen should cultivate more peaceable relations with 
employers at home, especially at a time so critical in their industry. 
The steamer Sulby belonging to Morell, Cardiff, and laden with 
coal and fuel from Swansea, for Marseilles, was sunk after collision 
last week with the Dutch mail steamer Conrad, off Carthagena ; 
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two lives lost. A good many minor casualities are reported as 
occuring in the late gale. 

Iron ore is improving in demand, and heavy shipments are 
coming in from Blaenavonand Dowlais. The new Factory Billof Mr, 
Asquith is receiving a large measure of opposition. In addition to 
recent protests from the Swansea district, the Dowlais workmen 
have taken up a firm stand, and at a meeting in the Cardiff Hal} 
on Saturday last vigorous s hes were made against the pro. 
vision referring to the boys, and the Sunday clause, It was shown 
that the former measure would affect over 600 boys, and that the 
latter would entail a weekly loss of £500, and a deputation was 
arranged to place the views of the Dowlais men before the Home 
Secretary. 

The Pontypool Electric Bill and the Glamorgan Railway Bill 
have been read a third time. 

A Bristol contemporary states ‘‘on authority” that the 
Admiralty contemplates placing a cruiser in the Bristol Channel, 
for the protection of the local ports and coaling stations, 

Wales has come of late more prominently under Government 
notice. Last week Earl Spencer, First Lord of the Admiralty, 
Admiral Fisher, the Controller of the Navy, and Mr. Robertson, 
secretary, visited and inspected the works at Pembroke Dock, 

The electric lighting of Cardiff gets on apace, There are now 
60 consumers, using between 4000 and 5000 lamps, and fresh appli 
cations are coming in constantly. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE best that can be said of the continental iron b is that 
it bas remained pretty much in the eame condition as before, 
Oaly here and there a more favourable tone has been reported, 
the general employment at the works being still rather limited and 
irregular. Quotations, as a rule, remain low, but there have been 
symptoms of a stiffening tendency in a few instances, especially for 
articles of finished iron, 

From Silesia fairly d reports have been received upon the 
week, the raw as well as the manufactured iron departments 
showing a steady if not very lively tone, Although consumption 
has improved of late, stocks in pig iron are still much larger than 
they ought to be, and in malleable iron also production considerably 
exceeds consumption, in spite of the comparatively good demand 
that is being experienced. 

Austro-Hungarian iron trade presents no novel feature. ‘There 
is but a quiet sort of business doing all round, while prices, though 
generally inclined to be firm, have in a number cf cases been 
slightly pressed down by competition, especially from German 
houses. e railway and engineering department is well employed, 
some rather important orders having recently been given out, one 
for thirty-four locomotives, and another for fifteen tenders for the 
Austrian State railways. At the tube works there is likewise a fair 
activity going on; orders to the value of 287,000f. having been 
placed with several of the larger tube foundries. Official quotations 
are the same as previously reported. 

In France ali branches of the iron trade have remained in 
tolerably good employ sent during the week now past, and there 
is a pretty firm tone roticeable in prices. In Paris merchant bars 
note 145f. p.t. ; girders, 155f. p.t. Pig iron is, on the whole, quict, 
and prices are fluctuating. 

The accounts that have been received from the Belgian iron 
market are generally unfavourable, only some branches having 
been sufficiently employed upon the week, while the majority of 
the works complain of a want of orders, Quotations for all sorts 
of iron remain extremely unsatisfactory, and show, if ible, 
even less firmness than during previous weeks. Plates No. 2 for 
export can but with difficulty realise 125f. p.t., while thin sheets 
are being offered at 150f. p.t., and even less has been yaid in eome 
instances, 

Belgian business in coal and coke during the first quarter of 


1895 was :— 
Import. 





Coke. 
First quarter, 
5. 1894. 
Tons. 
68,302 
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69,584 


Coal. 
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189 
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Total.. 384,261 92,545 


Coke, 
First quarter. 
1895, 1894. 
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42,081 .. 88,841 .. 34,760 
15,158 .. _ oe - 


5,100 oo _ 
France 798 841 «+ 109,025 
50,795 


To 
Germany 
England .. 
Chili.. ° _ 
.. 94754 
-. 56620 


21,412 *.. 


Luxemburg s -- 57,172 
pan swe 8s we de 7 
Holland .. .. .. 9, «» 47,516 
Other countries .. 49,024 .. 21,865 9,602 
Total.. 1,196,127 988,103 221,229 218,113 


Only a moderate activity is noticeable in the various departments 
of the Rhenish-Westphalian iron industry. There are but very 
few orders booked in pig iron, and the blast furnace works all com- 
plain of accumulating stocks, The condition of prices is the same 
as before, only in a very few instances rather better prices have 
been obtainable lately. The Foundry Pig Convention has been 
prolonged till the end of the present year. On the malleable iron 
market the tendency is lively, on the whole, There is a good 
number of orders coming in for bars, girders, and structural iron 
in general, and a brisk employment is consequently going on at 
most of the works. It is true that prices are now much too low to 
allow a profit ; but, if the present healthy demand continues, more 
favourable prices are likely to be obtained before long. Until now 
the general condition of the iron trade has been so unsettled and 
depressed, that all attempts to raise prices proved a decided failure. 
The plate and sheet trade show no improvement worth speaking 
of ; if some mills appear a trifle better employed, others are even 
worse off for new orders than before, and quotations continue very 
low as a rule, although in a few instances rather more firmness 
been noticeable just recently. Wire and wire nails are very weakly 
called for ; the same holds for rivets, makers finding it extremely 
difficult to sell their limited output. Nothing new or interesting 
can be stated with regard to the employment of foundries and 
machine factories, except that at a few specially-favoured establish- 
ments a slightly better oy oe has been coming in lately. The 


condition of prices remains dull. 

During the month of April in present year 2,630,100 t. coal were 
sent by rail from the Ruhr district, against 2,588,010 t. during the 
same period last year; from the Saar district, 407,180t. were 
sent, against 418,210 t.; from Silesia, 922,050 t., against 823,680 t. ; 
and from the three districts together, 3,959,330 t., against 
3,829,900 t. the year before. During the first four montbs of 
present year 10,974,220 t. coal were sent by rail from the Robr 
district, against 11,007,610 t. for the same period the year before ; 
from the Saar district, 1,690,070 t. were sent, against 1,682,240 t.; 
from Silesia, 4,039,160 t., against 3,607,410 t.; and from the three 
districts together, 16,703,650 t., against 16,297,260 t, for the same 
period the year before. 

Import and export of Westphalian coke and ccal to Hamburg 
was in April of present a 97,365 t., 61,522 t. being for the town 
itself ; to Harburg, 5515 t. were sent, of which 2615 +t. were for 
home consumption. For transmarine export, 2692 t. of coal were 
sent from Westphalia to Hamburg. 
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AMERICAN NOTES. 


(From our own Correspondent. ) 

NEw Tune, Hey i. 
3,stER financial conditions are strengthenin 
oduateial activity in all sections. Iron and aa 
users continue to make large purchases for 
summer delivery. Pig iron product on is declini 
slightly, but an early expansion is probable, Stee 
billet orders have fallen off because of the un- 
successful effort thus far to establish higher 

rices, Coal, coke, and wages are slightly higher 
in some lines and in certain localities, An organ- 
ised effort is now being made to make an advance 
on finished iron and steel, but the chances are 
against it. Competition is keeping prices at a 
low point. Railroad companies are beginning to 
order cars and locomotives, and in the Western 
agricultural States shop work is increasing fast 
enough to be reflec’ in heavier mill orders. 
Altogether, the situation has improved, and 
orders for all manner of furnace and mill pro- 
ducts are coming in, but the amount in each case 
is small, Rail mills have made and delivered 
about as many rails as up to this date last year. 
Strikes are threatened in Western coalfield, 
Higher wages for puddling are demanded in half 
a dezan Pittsburgh mills, The Stock Exchanges 
al] show an improving demand for stocks, Rail- 
road earnings are still improving. 








LAUNCHES AND TRIAL TRIPS. 


On Monday last the new screw steamer Tiger, 
recently completed by Messrs. Ropner and Son at 
their shipbuilding yard, Stockton-on-Tees, for 
Norwegian owners, had her trial trip from the 
Tees to the Tyne. The steamer is 324ft. long, 
built on the spar-decked rule, having poop, bridge, 
and top gallant forecastle, and takes Lloyd’s 
highest class. She is designed to carry 5000 tons 
on 21ft., and has very ye ears for light 
cargoes. The saloon and cabins for captain and 
officers—which are in the poop aft—are tastefully 
and comfortably fitted, while the engineers are 
accommodated in the bridge amidships, and the 
crew and firemen in the forecastle. She has a 
cellular bottom for water ballast, Emerson Wal- 
ker’s direct steam windlass, Donkin and Co.'s 
steam steering gear amidships, with Hastie’s 
screw gear aft, four large steam winches, multi- 
tubular donkey boiler, Byers’ stockless anchors, 
and all the necessaries for a first-class cargo 
steamer, Her engines, which are by Messrs. 
Blair and Co,, work up to 1100 effective horse- 
power, with two large steel boilers cf 160 1b. 
pressure; they worked smoothly throughout, 
giving a speed of 11 knote, The owners were 
represented by Mr. C, A. Bushell, of Newcastle- 
on-Tyne. 

The steel screw steamer Wicklow, built by 
Messrs. Blackwood and Gordon, engineers and 
shipbuilders, Port Glasgow, as an addition to the 
fleet of the City of Dublin Steam Packet Com- 
pany, went down the Firth on the 16th on her 
official trial rup, in excellent weather. A large 
number of ladies and gentlemen joined the 
steamer at Gourock. The principal dimensions 
of the Wicklow are:—Length, 260ft.; breadth 
34ft.; depth, 16ft. 9in.; while she registers 1250 
tons gross. The engines, which have been con- 
structed by the builders, are triple-expansion, of 
2750 indicated horse-power. She is modelled on 
similar lines to the Louth, which was built by 
Messrs, Blackwood and Gordon last year for the 
same company, and which has since proved to be 
one of the most capable steamers both as to speed 
and sea-going qualities engaged in the cross- 
Channel ponragee and cargo traffic. In the 
Wicklow there is accommodation for seventy-one 
saloon passengers, Amidships is a spacious 
cabin for the accommodation of cattle dealers, 
who have at their disposal a comfortable cabin 
fitted with roomy bunks and other conveniences, 
In this cabin there are thirty-two berths. The 
accommodation for steerage passengers is in the 
forward part of the vessel, and 460 passengers of 
this class can be conveyed. The deck is spacious, 
while below there is excellent shelter against 
heavy weather. In her cruise, which consisted 
of seven hours’ consecutive steaming, the Wick- 
low crossed over to Cove Point, eailed past the 
mouths of Loch Long and the Holy Loch, and 
proceeded along the western shore of the Firth. 
On her first run on the measured mile off Skel- 
morlie, she made a speed of 15} knots. 

The Campbeltown Shipbuilding Company 
launched from its yard at Campbeltown— 
Clyde—on Wednesday, a handsomely-modelled 
steel screw steamer of the part-awning deck type. 
The vessel registers about 1300 tons gross, and 
has been specially built to carry a large dead- 
weight on a small draught. All the most 
improved appliances for navigating the ship and 
for the pate loading and discharging of cargo 
are to be supplied, including steam steering gear, 
patent stockless anchors, and Clarke, Chapman 
and Co.’s steam winches, The vessel is fitted 
with cellular double bottom for water ballast, 
and has a raised quarter-deck extending to the 
cngine- sont, the ‘tween deck s in the fore 
hold being utilised for cargo. The accommoda- 
tion for captain, officers, and engineers is situated 
under the awning deck before engine-room, and is 
surmounted by a deck-house containing the cabin 
entrance and a spacious chart-room, Awnings 
are being supplied throughout the ship. The 
Whole arrangements are of the most complete 
— special attention having been paid 
to lighting and ventilation. The crew and fire- 
men are, as usual, to be berthed forward under 
the awning deck, and a whaleback and a large 
deck-house have been fitted aft for store-rooms, 
protection of steering gear, and additional 
accommodation for officers and passengers. The 
engines, which are being supplied by Messrs. 
Kincaid and Co., Clyde Feumiey, Greenock, are 
of the triple-expansion type, and have 17in. 
high-pressure cylinder by 39in, stroke, steam 
being supplied at a working pressure of 160 Ib. 
There is also a large donkey boiler, capable of 
supplying ample steam to the steam winches. A 
wees of 11 knots on a small consumption has 

een guaranteed by the builders, The vessel, 
which has been built to class 100 Al at Lloyd’s, 
a has also been accepted by the Norwegian 
Veritas for classification to their highest class, is 
intended by the owners, Messrs. Larssen and 
Kield, of Frammen, for the China coasting trade. 














THE ENGINEER. 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 


Application for Letters Patent. 


*,* When patents have been “‘communicated” the 
name address of the communicating party are 
printed in italics, 


8th May, 1895. 


9144, aeenee Apparatus, G. Binswanger and F. W. 
, London. 

9145. MiLk Vessezs, I. A. Hattersley, London. 

9146. Lamps, H. and R. Niewerth, London. 

9147. Fotpinc Paper into Rouzs, W. W. Ccl'ey and 
Colley’s Patents, Ld., London. 

9148. AppLyino Gas Enoine Power, F. O'C. Prince, 
London. 

9149. Rerractive Siergoscopic A:Tacumest, 8. G. 
Brown, London. 

9150. Stanps fur Music, 8. F. Lewis, London. 

915\. Rorary Enornes, M. E. P. Chabochf, London. 

9152. Lamps, C. H. McEuen.—(W. Thornley, 
Australia.) 

9153. Rerminc of VeceTaBLe Ors, G. Mitchell, 


London. 
9154. ee Cock for Liquips, G. Mitchell, 

mdon. 
9155. Borrtine Apparatus for Liquips, G, Mitchell, 


ndon. 

9156. SypHon Fire Buckets, A. C. Soutter and T. R. 
vage, London. 

9157, Automatic Beer Macuine Spout, B. R. Banks, 


ndon. 

9158. Exxecrric Licut Bats, G. F. Redfern.—(IV. 
Gebhardt, Germany.) 

9159. BLock SIGNALLING on Rattways, W. R. Sykes, 
jun., and J. P. O’Donnel, Westminster. 

9160. Preservinc Foop MarTeriat, A. Sowerbutts, 


ndon. 

9161. Receptrac.e for Hotpine Ink, H. Sanford-Burton, 
London. 

9162. Steam Boivers, E. Bennis, Liverpool. 

9163. Manuractoure of ScytHes, J. Hayes.—(C. Bitben- 
roth, totam gf J 

= — ECHANISM for CycLes, E. Bennis, 

ve’ 

9165. Woop Screws, J. Bellingham and F. J. Whittall, 
London. 

9166. Macuivery for Wasuinc Sicx, W. Watson, 


on. 
9167. TeLecrapHic Workine, J. A. L. Dearlove, 
London. 
9168. Heatinc Fornaces, 8. Pitt.—(la Compagnie 
Internationale des procédés, Adolphe Seigle, France ) 
9169. Saips’ Water-cLosets, E. J. Preston, London. 
9170. Frook for Baxina Ovens, J. Kalix, sen., 
London. 
9171. Warp Macuines, T. Wallis and A. T. Morley, 


ndon. 
9172. Securine CLoset Seats to Basixs, B. Robinson, 


mdon. 

9173, Steam Enotnes, A. L. Forster, London. 

9174. Brive Bits, M. B. Christianson, London. 

9175. Visite Drop Freep Lusricators, W. Holliday, 
London. 

9176. AnmatuReEs for Dynamo, W. B. Sayers, H A. 
Mavor, W. A. Coulson, and 8. Mavor, London. 

9177. Motive Power Apparatus, F. N. Blanc, 
London. 

9178. CaLupsers, G. Watson, London. 

-_ — for Preumatic Trees, C. F. H. Weber, 
vondon. 


9th May, 1895. 
9180. Raisinc and Lowerine Arc Lamps, G. W. Lunn, 
Oldham. 


9181. Means of ApvertisiNa, F. Hall, London. 

9182. Fisutnc Regx, C. E. Cummins, London. 

9183. SypHoxs for Usr with Carsoys, T. W. F. Cherry, 
North Shields. 

9184. Execrric Motor, J., E., and J. Waddington, 


Bury. 
9185. Manuracture of Water-cuace Taps, J. 8. 
rlase, Wrexham. 
os ~~ aaa Boxes of Looms, J. T. Barnes, 


fax. 
9187. Pickers of Looms, E. Duerden and 8. Brogden, 
Halifax. 
9188. Process of Heat Receneration, J. Fraser, 
London. 


9229, Germ Meat Fiovur, W. E. Rosewarne and W. H. 
Ince, London. 
9280. Grarine for VELociPeDEs, &c., W. M. Woodland, 


Dorking. 

9231. Bursers, W. P. Thompson.—{(4@. A. and 0 Huff, 
Germany ) 

9232. em &c., G. Hayes and W. J. Harley, 


on. 
9238. Gamer, V. C. Deprez, Liverpool. 
a a Botries or Vesests, J. W. Meares, 
mdon. 
9235. TreaTING Ramirez Fisre Piants, A. Auzet, Liver- 


pool. 
oh gy Camenas, J. Stuart and S. Muggeridge, 


9287. TELEPHONIC ELEcTRIC Conpuctors, H. Edmunds, 
London. 

9238. GriypinG Macuinery, P. J. Neate, London. 

9289. WaTERPROor CoLLars, J. Mitchell and J. Samuel, 
London. 

9240. Pepats of Cycits, W. Floyd, London. 

9241. Manouracturinc Drain Pipes, Ames, Crosta, 
and Co., Limited, and R. Ames, London. 

9242. Boor Lacss, R. A. Marriott, London. 

9248. InsTanrangous FiasH Licut, C. A. McEvoy, 


mdon. 

9244, A New Game, 8. 8. Robertson, London. 

9245. PuoroocRaPHic Lens SHutrer, A. L. Lambert, 
London. 

9246. Drivine Cutters for SHzarixc Horses, W. 
Clark, London. 

9247. ImprecnatTinc Woop with Liquips, L. M. G. J. 
Laustalot, London. 

9248. KnEreLine Stoois, L. J. Hoffmeyer, London. 

9249. Dust Carts, H. Scheller, London. : 

9250. IMPRINTING MEASUREMENTS, E. Hamaan and P. 

indel, Lond 


Hi jon. 
9251. Dressinc Bricks, H. Holwill and J. Martin, 
ndon. 
9252. Wispow Frames and Sasues, 8. Smith, 
mndon. 
9258. GELATINE BromipE Dry Puartes, C. F. E. Fenske, 


mdon. 
10th May, 1895. 
9254. Sarety Locxina Cover, F. G. 8. Ham, West- 
st 


minster. 
6255. ComBINATION TREE Pruner, A. Warr, Stam- 


9256. Woven Wire Matrresses, G. Lane, T. M. Hewit- 
son, and H. J. Lane, Birmingham. 

9257. CeLis for Use in ELectrrotysis, J. Hargreaves, 
Farnworth-in- Widnes, 

9258. THERMOMETERS, J. M. C. Grierson, London. 

9259. Steam Traps, 8. oy Peyre, France.) 

920. Tea Ports, J. Mann, lington. 

9261. REVERSIBLE RoLLER Bo.iarp, C. D. Holmes, 


Hi 

9262. IncanDEscENT ELxctric Lamps, A. B. Mees and 
J. D. Pitt, Staffordshire. 

9263. ManuracturinG Conrsctionery, J. T. and T. 
Dutton, Manchester. 

9264. ScarF Banp, G. Nicholls and F. C. Tirebuck, 


Birmingham. 

9265. Cask Tap Hoe Cover, H. N. Baxter, Northal- 
lerton. 

9266. Arsustina Socket, H. G. Cameron, London. 

9267. State Pencit SHARPENERS, J. Mason, Dundee. 

9268. — for SHapino the Eyes, W. King, jun., 

don. 

9269. Vacuum Governor, M. Jcnes, Cardiff. 

9270. Cuaixs for Wispow Curtains, J. Walker, Bir- 
10 ie 

9271. & Fastenixas, O. Williams, Liverpool. 

9272. NumBerinc of Crocuser Hooxs, Z. Shrimpton, 
Redditch. 

9273. TUBULAR ELECTRO-MAGNETS, J. Taylor, Warring- 


ton. 

9274. Turninc Over Leaves of Books, F. Miiller, 
Manchester. 

9275. Tea-pots, M. Bain, Glasgow. 

9276. Rim Tire for Cycte Wueets, A. W. Loveland, 
Norwich. 

9277. MorivE-PowER ARRANGEMENT, A. Jenkowszky, 
Berlin. 

9278. Wixp Tursine, J. F. Janssen, Berlin. 

9279. Exasurne Liquip in Vessets to be Sxen, G. H. 
Little, London. 

9280. Trawt Net for Fisainc Purposes, E. Johnson, 
London. 

9281. Mitiine Appiiances, R, Cunliffe and J. Towers, 
Manchester. 

9282. Topacco Pouca, A. Sharpe, Manchester. 

9283. ArTiriciaL Stone, W. H. Metcalfe and F. B. 





9189. TrReaTMENT of Grain, C. and E. Singleton, 
Liverpool. 

9190. Corkixe Guass Borrzzs, F. W. Standley and J. 
B. Coppin, Manchester. 

9191. ManuractureE of Caustic Sopa, J. A. Mason, 
Chester. 

9192. Baut Bearrnos, F. Waters, Birm 

9193. Batt Heaps for Cycizs, R. F. 
Waters, Birmingham. 

9194. CHeckine Workmen's Tims, C. J. Garnett, 
Keighley. 

9195. Lusricatinc WuHeet P ates, W. Chadwick, 
Oldham. 

9196. SpeaRine Meta Piates, J. Buckton and Co., 
Limited, and J. H. Wicksteed, Leeds. 

9197. Huss for Cycies, F. W. and T. E. Benson, Bir- 
mingham. 

9198. CLasps and Fasteners for Betts, H. Halladay, 
Birmingham. 

9199. Steam GENERATORS, G. F. Priestley, Halifax. 

9200. CULTIVATING ee Glasgow. 

9201. Moutps and Cores, W. mnan and J. Dick, 
un, ow. 

or Lamp Hotpers, J. M. Huisman and H. C. Gover, 

asgow. 


ham. 
all and F, 


9203. ms for Weaving Wire Ccorn, W. Begg, 
Glasgow. 
9204. Pneumatic Tires for Bicycies, D. Laffan, 


Dublin. 

9205. PropeLtine Boats, J. M. Gorham and A. V. 
Gifkins, London. 

9206. GLow Lamps, H. W. Handcock and A. H. Dykes, 
London. 

9207. Sprinc Cutiery, 8. 8. Scaife and G. Baxter, 
Sheffield. 

ag > Tor-cLips for Cyciino, J. A. Burrows, Birming- 

am. 


ni . 

9209. Se_r-TiLTInG Sxeps for Cranz?, H. W. Cheffins, 
London. n 

9210. Siac Cements, S. Jérgensen, Copenhagen. 

9211. Dampine Roapways, J. Cunliffe, London. 

9212. Banp-saw Macutnes, J. Anthon, London. 

9213. ADvERTIsING, W. O. Aves, London. 

9214. Drivinc Gear for Cycies, &c., G. White, 
London. 

9215. Carvine Forks, A. H. Bogle, London. 

9216. Boots, J. G. Lorrain.—(The Goodyear Shoe Ma- 
chinery Company, United States.) 

9217. Etectric Cut-outs or Sarety Fusss, J. Verity, 
Birmingham, 

9218. Taps for Casks or Receptacies, A. Watkins, 
London. 

9219. Pepats for VeLocipeprs, F. Priestley and A. 
Jones, London. 

9220. Rive for Supporting Curtains, E. B. Gaze, 
London. 

9221. Rotter Beartnos, W. H. Woodcock, London. 

9222. Castor for FuRNiTURE, &., OC. F. ¢. Diedrichs, 


London. 

— Partour Game, H. A. Felt and R. McLaughlin, 
Jana 

9224. GuN-cLEANING Mop or Spronce, W. W. Smith, 
London. 

9225. Spoons, A. S. Bowden and M. Page, London. 

9226. View Finpers for Psotoorapny, G. Dickin- 
son, London. 

9227. View Finpers for Paotograruy. G. F. Fraas, 


r , on. 
9284, WaATER-TUBE Steam Borters, W. Tijou, London. 
9285. Lamps, J. Smith, Birmingham. 

9286. Automatic ELectric SwitcHes, J. Hopkinson, 


mdon. 
> — Carryinc Apparatus, F. J. H. Hazard, 


9288. Wixpows, 8. 8S. Morgan, London. 

9289. Equitisrium Vatve, J. D. Kendall, London. 

9290. Boarp and Trestie for Parernancers, 8. A. 
Sheard, London. 

9291. Toy, J. Scott, London. 

9292. Surts, E. A. Sherley-Price, London. 

9293. Heatine Apparatus, J. Chapman, London. 

9294. Lap Rouier, H. B. Goss, M. J. Dehn, and R. 
W. Alton, London. 

9295. Rerricgrators, W. P. Thompson.—(T7he G. F. 
Quinn Refrigerator Company, United States.) 

9296. — of WEARING APPAREL, L, M. A. Mason, 

on. 

9297. Music Stayps, F. Drummond, Liverpool. 

9298. Heatine Water, T. G. Voase, Manchester. 

9299. Kngapina Dove, O. Imray.—{J/. F. Schroeter, 
Denmark.) 

= — Game “Pray Up,” C. A. H. Bullock, 


on. 

9301. Supptyinag Gas to Burners, J. F. Duke, 
London. 

9302. Smoxe Consumption, G. C. Marks.—(M. Ringel- 
mann, France ) 

— — for Copyinc Purposes, W. Mottershall, 


on. 
9304. PREPARATION of LEaTHER, &c, F. L. Bartelt, 
London. 
9305. Lamps for Heatixa Purposes, P. C. Tennant 


and A. H. Crockford, London. 
9306. Carrier for Garpen Lapses, F. R. and C.J. 


jpman, London. 
9307. Divisiste Brocxs cf Icr, H. V. Weyde, 
London. 


9308. Bep Support, A. J. Robinson, London. 

9309. Furnace:, T. and G. Wilton, London. 

9310. CANDLEsTIcKs, N. Dawson, Lundon. 

9311. Devices for Gas Furnaces, J. R. Wright and W. 
Veitch, London. 

9312. — Conpuctors or Cases, H. Edmunds, 


London. 
9318. Drivinc Gear for Cycres, A. J. Boult.—(A. 
Jouveneau., Belgium ) 


9314. AcruaTinc Countinc Diats, H. Lepaute, 
London. 

9315. Om Lamp ExtineuisHer, G. J. Williams, 
Belfast. 


9816, Fixtnc Lace Cxraspsa, F. 8S. Stahlschmidt.—(The 
Wilson Lace Clasp Co., United States.) 

9317. Lotion for VETERINARY PvuRposE?, E. Ralls, 
London. 

9318. WasHInG Macaines, J. Savery, London. 

9310. New STEERING Apparatus, A. A. Gould, 
London. 

9320. THRasHING Macuines, 8. Schimkat, London. 

9321. VeLocirepEs, &c., J. Simon and V. Dussault, 
London. 

9322, AXLE-Boxgs, The Steel Forging and Ball-bearing 
Co, and P. Holyoake, London. 

9322, Heatinc, &c., by Erecrricity, L. B. Miller, 
London. 

9324. Borer Furnaces, D. B, Hutton, London. 

9825. Precious or Fats Stones, H. J. Haddan.—(4. 





London, 
9228. Fatse Bottom for Ranoss, R. H.- Howes, 
London. 


Fortou, Belgium.) 
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9326. Newsparer Stanp, H. A. Orr, London. 

9327, STair-Rop Fasteners, M. Parrington, London. 

9328. Supptyinc Grunpstoses with Wazer, C. W. 
Crassweller and W. J. Clancy, London. 

9329. Purse Hoiper, F. A. Brownlow, London. 


llth May, 1£95. 


9380, Frusainc Cisterws, R B. Evered and N, Cole- 
man, London. 

9381. Steam StRaweR or Fitter, E. J. Moore, 
Purley. 

9332. Fixation of Nitroces, T. Twypam, Egham. 

9333. Box and Packer Macuinery, J. E. Thornton, 
Altrincham. 

9334. Ispocr Game, C. W. Faulkner and 8. H. Levi, 
London. 

9335. Grass Borties, J. Hateley, jun., C. Hateley, 
and C. F. Floyd. Birmingham. 

= —— &c., Pavements, L. Chapron, Man- 
¢ 


ester. 

9387. Currino Larrice-work, H. Heenan and D, R. 
Todd, Manchester. 

9338. Sprayine Liquips on Sunraces, J. H. Meikle, 
G 


Ww. 
=. EIGHING Macuiner, M. Blake and J. Barclay, 
ow 


9340. RING Hanpies on their Spinpies, A. G. 
Brookes.—(N. 7. Mills, United States.) 
9341. Manwuracture of Wire Fasrics, C. H. Hard, 
Birmingham. 
9342. DRILLING om J. Buckton and Co. and J. 
ic’ 


? 


H. 8. 
9343. New Merson to Jotty Borries, A. Wooliscroft, 
H 


ey. 

9344. MecHANICAL Pitcuer, G. W. Denny, Norwich. 

9345. CINDER-SIFTER and AsH-Box, J. A. Cavanagh 
Manchester. 

9346. CoaL-savinc Appiiancr, W. Harvey, Man- 


chester. 

9347. Fiurp Motors and Pumrs, J. Bow.—(J. Farqu- 
harson, South America.) 

9848. TuBes for ConpsnsERs, H. Simpson and J. Taylor, 
Liverpool. 

9349. StreTcHinG CuioTH, J. and O. Oldham, Man- 


chester. 
=. LusricaTinG SPInDLEs, W. and J. Bodden, Man- 
c. 


9351. Sarety-Hooxs for Hoists, W. Ormerod, Man- 
chester. 

9352. Recutator for Power Looms, E. Harwood.—(H. 
Harwood, India.) 

9358. Hzatp for Weavino, E. and H. Cruickshank, 


9354. ELECTRIC CookING Apparatus, G. A. Nussbaum, 
London. 


9355. Propuctnc Cotp, W. T. Ramsden, London. 

9356. ATTacHING Tips to Biuiarp Cuts, J. Hambleton, 
London. 

€357. Securinc Mup-cuarps to VeLocipepis J. 
Fletcher, London. 

9358. Locks for Securinc Cycizs, E. Vaughton, jun., 
Birmingham. 

9359. ComBINATION Kwire and Fork, T. P. Lockwcod 
and J. Coombs, Eheffield. 

~~ a E. Thorpe and W. Brandon, 


mdon. 
9361. Pianorortrs, A. J. Boult.—(Zrard and Co., 
France.) 
9362. Atarm Crocks, D. Salomon and F. Heilbronn, 
mdopn. 
9363. Proputsion of Vessexs, J. H. Loader, London. 
9364. Removinae Cars, A. J. Boult. —(A. Degive, 
Belgium.) 
9865. Maps, M. Simon, London. 
= Darvinc Gear for Cycies, &c., W. Baldwin, 
ive’ 
F. W. Follows, Man- 


9367. Mincrsc MACHINES, 


chester. 
9368. Sappies for Bicycues, O. C. Spielhagen, Liver- 


oat, Wueexs of Bicycues and VEHICLES, R. Temmel, 

ive 1. 

9870. CLEaRING Snow from THorovcHrares, H. K. 
London. 

9371. Srockines and Socks, G. and W. H. Bott, 


London. 
=. Execrric Oven, V. G. Middleton and D. Neale, 


mdon. 

9373. ALKALINE CaRsonaTEs, &c, W. von Baranoff, 
London. 

9374. Prrzs for Smoxinc, H. H. Myer.—(R. Wetzel, 
United States.) 

9375. ELecrric Propusion of Cars, A. H. Brintnell, 


London. 
9376. Removinc Books from Sueves, E. J. Orchard, 
mdon. 
9877. PuorocrarHic Cameras, &c., E. C. Hawkins, 
ndon. 
9378. CLorHes WasHinc Macuines, A. L. Burke, 
Ontario. 


9379. FisH-PLATES for Rais, H. Footner, London. 

9380. ELECTRICAL-FIRING Pistots, E. W. Lloyd and R. 
T. Brankston, London. 

9381. — for VEHICLE WHeEExs, W. Hargreaves, 


London. 

9382. Ramrway Spike3, E. Edwards.(H. Rumpf, 
Germany.) 

9383. Ratstne the Tone of StrincepD InsTRUMENTS, E. 
Edwards.—(F. Perlich, sen., H. Weber, and F. Perlich, 
jun., Germany.) 

9384. Bormse Sart from Boer Tuses, J. Marck- 
mann, London, 

9385. Crates for Cycizs, W. L. Wise.—(C. L. Mercier, 
France.) 

9886. CARDING Macuines, J. T. Horsfall and W. W. 
Edmundson, London. 

9887 GrounD Tizs for Lawn Tennis, P. G. Price, 
London, 

9388. ReauLatinc Arc Lamps, R. E. B. Crompton, 


London. 
9389. Drivine MecnanisM of Bicyc.es, F. J. Osmond, 
on. 
9390. AgRonautic Apparatus, C. H. O. Roeper, 
mdon. 
9391. Lamps for Cookine, &c., Purposes, T. Pfister, 


on. 

9392. Stop Vatvss, J. A. and J. Hopkinson, London. 

9293. — Crosinc of Botriss, &c., O. Bing, 
London. 


13th May, 1895. 


9394. Puzzig, A. B. Bartholomew, London. 

9395. Hypravtic Presses for Fasrics, C. H. Wild, 
Bradford. 

9896. Lirtinc or Drawine Pir Wacons, W. Sylvester, 
Longport, Staffs. 

9397. Stor for WorkinG Sienats, &c., W. Thompson, 
Liverpool. 

9398. Pipes for Smokinc Tosacco and the like, C. West, 


9399. Gas and Om Lamp Cumyers, E. J. Shaw, 
Walsall. 


9400. Securinc Tuses in Tupeé Pirates, W. Munro, 
New le-on-Tyne. 

9401. Non-smEaRinc Srenciz Inx, L. H. Richards, 

ereford. 

9402. Buttet, H. Jones, Wrexham. 

9408. Borter, F. E. Rainey, Glasgow. - 

9404. Piston Vatve, J. A. Smith, J. Hart, and A 
Ww on, London. 

9405. Encrnes, G. In , London. 

9406. Swrtcnes, G. Hill, Manchester. 

- Packines of Parts of Enornts G. Rodger, 


Liverpool. 

9408. “Texs” for Gor, 8. N. Corlett and J. E. Hul- 
bert, Birmingham. 

9409. ScrusBinG and CiEantne Froors, A. Glasson, 
London. 


9410. Loapine CaRTRIDGE Case3, F; J. Pern and L. B. 
Taylor, Handsworth. 

9411. Breap, E. Adair, Bristol. 

9412. Rivsinc Apparatus, P, Ley, Berlin. 

9413. Covertnas for Freer, T. Gare, Manchester. 
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94°4. Fiyixc Tarogt for Ssootine, B. F. Saylor, 
Live: > 

9415. Burron-HOLE Sewixa Macutes, J. Gutmann, 
London. 

9415. Winpows, T. Godfrey, London. 

= 2 ena the Bottoms of Toouuee, A. Yates, 

“= Lon 

“—. Furnaces, Caddy and Co., Ld., and L. Edwards, 


mdon. 

9419. Fire Ranoces for Economisine Fvust, J. Ingham, 
London. 

9420. ConstrucTING KErTLEs 
Hughes, London. 

9421. CiutcH, A. East, London. 

9422. DIFFERENTIAL Measurine Gear, J. H. T. Tuds- 
bery, London. 

9423. PresERvViING FresHvyess of Ecos, M. J. Costello, 
Dublin. 

9424. Bitt1aRD Dinine TaBues, G. Home, London. 

9425. Enarnes, A. H. R. Pulman and F. O’C. Prince, 
London. 

9426. Ercninc on MerTaLiic Surraces, F. Gomm, 


and Saucepans, F. 


London. 
9427. FinisHinc MeraL-ENDED Lacgs, C. Paas, Barmen, 


Germany. 

9428. LeaTHeR ARTICLES, B. J. B. Mills.—(C. Bonnar- 
del, France.) 

9429, Apparatus for ExLecrroLytTicaL Purposss, H. 
Guthrie, London. 

9430. FeERRvuLe for Connectinc VaLve3, H. B. Hollis, 
London. 

9431. Poty-azo CoLourtnc Matrers, C. D. Abel.— 
(The Actien Gesellschart fiir Anilin Fabrikation, 
Germany. 

9482. Masons, M. Bals, C. No#l, and G Gerrersdorfer, 
London. 

9433. SIGNALLING on Locomotives, R. Burn and L. G. 

ondon. 

9434. Piucornc Horts, W. McFarlane.—{(G. Smith, 
South Africa.) 

9435. TrrE for Ve ocipepgs, E. J. B. and J. Thomas, 


London. 

9436. Foneme Beer out of Recerraczes, F. Jeppel, 
London. 

9437. PHotoGRaPHic Copyina Apparatus, H. Sack, 
London. 

9438. Priytinec Sitver Nitrate Papsr, F. Hrdliczka- 
Csiszar, London. 

9439. Cir for Suspenpinc Hammocks, C. McWhirter, 
London. 

9440. ImparTiNG InstRucTION in Mu.uivery, L. 
Wagenseil, London. 

9441. SeparaTiNnc BuNDLEs, L. Feldmann and A. 
Janssen, London 

9442. InsuLatinG Evecrric Conpvuctors, G. G. M. 
Hardingham.—(The jirm of Felten and Guilleaume, 
Germany.) 

9443, Water-c.osets, P. Bright, London. 

9444. Borters, H. M. Leblond and J. M. J. A. Caville, 
London. 

9445. Merers, A. Peloux, London. 

9446, ARTICLES for AB30RBING DiscHarcess, R, Ecroyd, 


verpoo 
9447. Packine Hats, J. B. Harrison, Manchester. 
9448. Ta1LL CoupPiines, G. A. Fowler, Liverpool. 
9449. Fire-Bars for Stream Borer Furnaces, J. E. 

H mdoa. 

9450. AMBULANCE Srretcuers, J. D. Menzies, London. 
9451. Lire Betts, A. Racic, London. 
9452. Cyctine Dress for Lapies, M. A. G. Jenkins, 


mdon. 
9453. Key Guive for Locks, J. L. Hancock, London. 
9454. CoLourtine Matters, G. W. Johnson.—(Kalle 
and Co., Germany.) 
9455. FLAWLESS Hotiow Tar Castines, H. Messing 
and A. Hoexter, London. 
9456. PIANOFORTES, W. B. Sisling, London. 
9457. Corkscrews, J. B. P. Karalake, London. 
9458. Rotary SNow Provens, F. D. Linton, London, 
9459. = AVIGABLE VES3ELS, A. T. Waterfield and J. Ball, 
ndon. 
9460. WaTeR-HEATING Apparatus, J. Winterfiood, 


ndon. 
9461, Curtarn Pores, J. J. Bennet, London. 


14th May, 1895. 


= agg CLOSET Basin, &c., H. Wigglesworth, 

ndon 

9463. Unrrinc Surraces of Textite Fasrics, F. J. 
White, London. 

9464. Straw and Hay Evevators, T. W. Cook, Yaxley, 
near Peterborough. 

0465. Inrmenocuioe Rattway Pornts, G. J. Barry, 
London. 

9466. Prevenrina Racine of STeamsHIP PROPELLER 
Suarrs, W. H. Lindsay, Bristol. 

9467. CiutcH for Wiseeee Enarnzs, W. H. Lindsay, 
Bristol. 

9468. BaIcK-MAKING Macuinery, J. Jones, Lough- 
borough. 

9469. Drivine Cuatns for VetociPepgs, J. W. Baird, 
East Lo 


9470. Heaters, H. A. Daval, Manchester. 

9471. DEVELOPING CoLoURING-MATTERS, W. Inman, 
Huddersfield. 

9472. CLEANING Windows, T. Venables, ee. 

9473. nen, &c., J. Dewar and D. Cameron, 


Glasgow 
9474. The CeLestraL Smoke, G. Head and J. H. Scott, 
Cardiff. 


9475. Kyirrinc Macuings, J. Potterton, J. and A. D. 
Partridge, and J. Allen, Leicester. 

9476. Fittinc Baas with Sgep, A. G. Brookes._(B. F. 
Brown, United States.) 

9477. Beartnes of Cycies, W. I. Rogers and G. F. 
Newman, Birmingham 

9478. HeatiNa, &e., by Evecrricity, G. 8. Ram, 
Coventry. 

= a Dravours in Carriages, C. Pollard, 


9480. -daaaaaeaas of Livoteum, &., J. Ingleby, 


9481. Seumwe Macuinery, J. and R. 8. Dawson, 
Bradford. 

9482. SiLk SHog-Laces, H. and G. Davenport and W. 
H. Rider, Lee 

9483, Gavarne the Bors of Gux Baraes_s, E. Belcher, 
Birmingham. 

9484, SELF-secURING Button for Boots and Sxoes, D. 
Schumacher, Manchester. 

9485. Furniture Castors, J. Entwisle.—(C. A. 
Tucker and G. A. Drysdale, United States.) 

9486. Boor Protectors, T. Millard and C. Peach, 


Der' “th 
9487. MetHop of Makinc JEweELLeRs’ Trays, H. 
9488. Depressor, ©. W. Howatson, 
e 3 
9489. Form of Packace, W. Ledlie and G. P. Godfray, 
ape Town. 
9490. Macazine Frire-arms, A. W. Schwarzlose, Man- 


“eee” 


ester. 
=, aoe Grip for SasH Frames, J. O. Meyers, 


9492. a Houpers for Cycizs, R. F. Hall, Bir- 

mi m2 

9493. Removat of Dust, E. and 8. Tweedale, and J. 
Smalley, Castleton. 

9494. Screw HanpLeE Hanp Brusg, A. 8. Parsons, 
Newbury. 

9495. Lupricators, C. Klemm, ee. 


9502. Hicu-pressure Borers, E. W. Beech, London. 

9508. Rerinine Woot Fart, E. Maertens, London. 

9504. SHapgs for IncanpEsceNT ELectric Lamps, A. 
A. Barratt and The Artistic Letter Company, 
Limited, London. 

9505. Propucina Rotary from REcIPROCATING MoTION, 
wnt E. Hollyer and G. D. N. Ford, Brentford. 
i —— Tissve3 for Lamps, 8. H. Crocker, 

9507. Arr TrrE VaLve; for CycLe Tires, 8. Greenfield, 
London. 

9508. AppLicaTion of Form; for Cottars, &c., H M. 
Small, London. 

9509. Warp Beams, D. Pickles, London. 

9510. Fiusninc Apparatus for CisterNs, J. B, Led- 

London. 

9511. Securine Cycies, G. H. W. Dav's, Birmingham. 

9512. Protective Cover for Books, F. W. Golby.—(Z. 
Cailloux, nce, 

9513. Evectric Lames, W. H. Shep , London, 

9514 Pyweumatic Tires, T. — ndon. 

9515 GeNERaTING Evecrricity, R. D. Cassells and G. 
Dowie, London. 

9516. Disinrectinc Macuines, L. Héndlé and A. F. 
Peacock, London. 

9517. TusoLtous Sream Borers, A. Blechynden, 
London. 

9518. ATracHinc Wire Mattresses to Bepsteaps, L. 
H. Brierley, London. 

9519. SotpeRtnc Iron, E M. Edwards, London. 

9520. FLower-pots, E. O2tzmann, London. 

9521. PaorocrapHic TELEGRAPH RecorpDeR, J. Imray. 

La Société Industrielle des Telephones and C, Ader, 


France. 

9522. Heatinc and Veytivatine Rartway Tratys, J. 
Dery, London. 

9523. Pygumatic Toots, J. Wolstencrofc, London. 

9524. Water Heaters, A. J. Boult —(Bruno Nordberg 
Company, United States ) 

9525. Hain Curuinc Pins or Devices, F. Adler, 
London. 

9526. Repropuctnc Sounp Waves, A. C. Ferguson, 
London. 

= = A. J. Boult.—(d. 

ustria 

9528. Lenszs, W. P. Thompson.—(H. H. Turner and 
J. C. Reich, United States.) 

9529. OBTAINING Comsvstioy, W. P. Thompson —(F. L. 
Bartlett, United States.) 

9530. Rerriceratine, W. P. Thompson.—{J. Sedlacek, 


von Reininghaus, 


my.) 
95381. MAtranions, T. Hilton, Manchester. 
9532. LuBRricaTor:, J. W. Holden, Manchester. 
9533. Cuucks, R. M. Russell, Liverpool. 
9534. Hanpte Bars, T. Brookes and C Bullen, Man- 


chester. 

9535. INSECTICIDES, I. 8 and J. T. McDougall, 
London. 

9586. Vacina Pipes, A. M. Edelstein, London. 

9537. Sezer Iron Heatine Fursace;, W. E. Harris, 


London. 

9588. Fitrincs for Water Gas Wasuers, 8. Cutler, 
London. 

9539. Reciprocatinc Movement, J. Preston, London. 

9540. Tires, G. Bamberg, London. 

9541. Buryinc L:rquip Fue, J. L. Osborn.—(C. Neu- 
haus, Austria.) 

9542. Sponce Houper, L. Thomas, London. 

9543. Fastenina for Doors, J. Wanék and J. P. von 
Tévis, London. 

9544. Rartway Tries or Sieepers, W. H. Addicks, 
London. 

9545. Raitway Ties or Svegepers, W. H. Addicks, 
London. 

9546. — for Ececrric Raitways, E. Lachmann, 

mdon. 

9547. ATracHine Evectric Lamps to Caps, H. H. Lake. 
—(A. Rodriquez: and EB. D. Rockwell, United States.) 
wa mee pte ee a. Lake. —+(J. T. Christie, 

nited States 

9549. aan Vatves, H. H. Lake.—{J. 7. Christie, 
United States.) 

9550. MuLtipLe Cy.tinper Morors, E. B. Benham, 
London. 

9551. Butrons or Stups, C. H. Knubel, London. 

9552. Printinc Macainery, H. H. Lake.—-{(C. B. 
Cottrell and Sons Company, Onited Stutes.) 

9553. Knitrinc Macaivery, L. N. D. Williams, 
London. 

9554. TuBULAR Fasric Knitrina Macainery, R. W. 
Scott, London. 

9555. Makine ALKALINE CaRBONATES, W. von Baranoff, 
London. 

9556. Apparatus for WasHinc Gas, ©. C. Walker, 
London. 

9557. PRevENTING Primina in Esoines, J. E. Dery, 
London. 

wi Maxine ALKALINE Bicoromatss, M. W. Beylikgy, 


on. 

9559. Piatrorm for Traininc Horses, E. Gautier, 
London. 

9560. Rotating Penputums of TiMEg-KEEPERS, W. 
Kohler, London. 

9561. Macutnes for WasHinc Bortzes, 8. L. Gillett, 
London. 

9562. Pennoutpers, J. Andersson, London. 

9563. Apparatus for Cootinc Watsr, W. Lawrence, 
London. 

9564. PrePartnc Razor Srrops, J. Strunz and G. 
Frinkel, London. 

9565. ApverTisinc Game, J. W. Horsfield, J. Kaye, 
and H. von C. Dearnley, London. 

9566. CusHion for WaTER-CcLO3ET Seats, P. K. Saponoff, 


mdon 
9567. APPARATUS for CLeaninc Kwives, J. 0. Spong, 
mdon. 
9568. Lamps, L. Redmayne, London. 
9569. Apparatus for Epcinc Coats, U. Giitling, 


London. 
9570. Brvet, C. W. H. Beger, London. 


15th May, 1895. 


9571. Wire Matrreases, H. Crossley, 8. H. Shenstone, 
and F. W. Crossley, Birmingham. 

9572. InTeRNaL ComBusTion Enaoines, J. C. R. Okes, 
London. 

9573. WaTrer-TuBE Boruer, J. P. Hall, London. 

— — for Dryina Matt and Hora, H. Watson, 

ru! 
= — ae for Lapres’ Cycuzs, G. P. Main, 


= Ts. Guaine he, A. A. Day and W. R. Wright, Man- 
ort, as Fastener for Puppia Ciorus, F. Sharp, Bir- 
9578. Bra Vatves or Cocks, H. F. and H. Hill, Not- 
ig Ban rg Guarps, H. J. Cooper and W. Pearce, 


B % ; 
9580. Carpinc Enornss, 0. Darnley, T. H. Stork and 
T. Lister, Halifax. 


9581. = Sicnats, W. Lees and J. W. B. Winter, 

9582. a Sianats, &c., E. G. Pulford, 
Liverpool. 

= Timine Ciocks for Recorpine Races, W. Turner, 

9584. Orsi Winpows, T. and J. Brooke and A. G. 
Levick, Sheffield. ; 


9585. Piosty, 8. M. Wilmot, Bristol. 
9586. ScHOOL Desks, R. Woodhouse, Bradford. 





9496. FiasH Licur Mecaanism, M. W. b, 


Glasgow. 
9497. Routes for Use on Fisuine Vessexs, G. Burnett, 
South Shields. 
9498. Metuop of Treatine Ecos, J. ee. London. 
9499. An Eca Snow Casz, T. R. C. Christianson, 


so. Hine and Tarzr Resisting Sarez, W. E. Brain, 

rbo: 

= Anwovnen Hose Pirg, J. C. Merryweather, 
mn! 





ae GARMENTS and SaNITARY APPLIANCES, K. Weber, 


9588, Stzam Lawn 4 E. Makin, jun., Manchester. 
9589. Sour Prats, A. W. Smit and A, E. Smith, 


Maidstone. 
9590. nae Kee. ‘or Centre Boarp, G, Saunders, 
9591. - snl on CicareTre Paper, C. P. Foster, 
Chesterfie 


Id. 
= Bicycue Stanp, A. H. Hughes, wasinm. 
one. Saveeve Laquins, W. Allman ani 3. Milan, 





9594. Drivixa Bossins, J. F. Bradbury, Manchester. 
9595. Stgertnc Mecuaniem of Bicycies, E. Samuel, 


mdon. 
9596. MANUFACTURE of ABRapING Covers, W. H. 
Staynes, London. 
9597. Frames of Cycies for AssorBINe VIBRATION, E. 
G. Sheward, London. 
9598. Pince-nEz, G. Spiller, G. 8. Martin, and A. R. 
Toole, London. 
9599. Guarp for Seats of WaTer-cLosets, H. Benjamin 
an W. Anderson, London. 
9600. Woop-workine Macutnery, R. Eck, Essex. 
9601. Laying Coat Dust in Coat Mings, W. Saint, 


anchester. 
9602. Brake S1onats for Roap Ventcves, A. T. Dale, 
London, 
9603. Caps, M. Schneiders, London. 
9604. Mincine Macuings, F, Ryland, London. 
9605. Curr SusPENDERS, B. Lo 
9606. Tor-cLips, A. W. G: 
9607. Mup-cuarps for VaLocipepgs, W. Wirtz, London. 
9608. Propucinec CoNCENTRATED SOLUTIONS, W. P. 
Thompson.—{S. Cantu. and Co., Italy.) 
9609. Her-ernainame Macaing, W. P. "fhompecn. (4. 
Schabke, Germany ) 
9610. Cast-BARDENING Inon, W. P. Thompson —(H. 
Schaar, Germany.) 
9611. Lvpntcarons, W. P. Thompson.—(F, Loos, Ger- 
man 
9612, Damrer for Mera MosicaL INstRUMENTS, A. 
Noite and F. Meier, Manchester. 
9613. eae Boers, M. Gehre, Liverpool. 
9614. MacuINERY for CoTTING LEATHER, WP P. Brough, 
London. 
9615. Heec Burnisninc Macuines, H. W. Peal, 
Staffordshire. 
9616. INcanDEscent Bopie?, R. G. Bennett, London. 
9617. Eupromwery Work, E£. Hottenroth, née C. Brown, 
London. 
9618 Pavtockxs, The Co-operative Padlock Society, 
Limited, and T. Whittick, London. 
9619, Ice CHests, E. Edwards —(i. C. Kriiger, 
Germany.) 
sae Uritisation of Smoke, E. Edwards. —(M. Richter, 
ustria. 
9621. KNottER Mecuanism, M. F. Fairbank, J. R 
Meach, and T. Measures, London. 
9622. CoLourtnG Susstance:, Brooke, Simpson, and 
Spiller, Limited, and W. 8. Simpson, London. 
9623. Dust Cottector:, W. Wilkinson and H. Alex- 
ander, ca don. 
9624. , —negmamaaael for VARSISHING Paper, E. Bush, 
ndon. 
9625. CoMBINATION ARTICLE of FurNiTUR#, A Heppell, 
London. 
9620. AIR-TIGHT 


Recerracte, 8. Immenkamp, 


ndon. 
9627. Deore Gear of Cycies, F. G. Sheward, 
London. 


9628. ve Frame3, B Hodges, London. 

9629. CounTERacTING the Errectr of Arr, F, P. E. 
Potter, London. 

9630, PoRTABLE PratrorM, A. Falk, London. 

9631. CoILeD Steet Sprinos, J. A. Timmis, West- 
minster. 

9632. SeaMLess Tin ELEvator Buckets, E, M. Griffiths, 
London. 

9633, Pessarizs, H. M. Paine, London. 

9634. Manuracture of GincersReaD, 8. J. Freeman, 
London. 

9635. Precipitatinc Merats from their So.utions, C. 
Raleigh, London. 

9636. ELeciric Arc Lamps, Siemens Bros. and C-., 
Limited, and F. Booker, London. 

9637. Gon Carriaces, H. Imray.—(Za Compagnie 
Anonyme des Forges de Chatillon et Commentry, 
France.) 

9638. REFRIGERATING Arr, C. D, Abel.—(Za Compagnie 
Generale _ la production du Froid (procedes EB. 
Fixary), Fra 

9639, PRaemnvine Mk, J. Wood, London. 

Sroppers for CLosina METAL Cans, RIL Clark, 
London. 
= Beatinc Mecnanism for Power Looms, C. 


3 n. 
9642. Precmatic Sprines for Cycie:, ©. K. Welch, 
London. 
9643. Aszpric Tapes, A. W. Down and H. V. Down, 
London. 
9644. Deck Cuatrs, G. E. V. Gray, London 
9645. New Azo-pygs, 8S. Pitt.—(Z. Casella and .Co., 
Germany. 
9646. ManuracturE of Pitz Fanrics, J. Reixach, 
London. 








SELECTED AMERICAN PATENTS 
From the United States Patent Office Oficial Gasette, 


535,914, Perroteum or Ow Enarne, V. List and J. 

Kosakoff, Moscow, Russia.—Filed August 2nd, 1893. 

Claim.{1) In a vaporiser for petroleum or oil 

ee | ll wall d! and rod m constituting the 

as described, in combination with a 

defiedion’ » posite to the outlet from the 
ve I, ani 


late J J 
in the combustion chamber, to 
break up or yo unvaporised parts 


of the oil and 
mix them thoroughly with the volatilised parts of the 
oil and with air, substantially as set forth. (2) Ina 


vaporiser for petroleum or oil engines, a movable rod 
m, @ wall dl, placed in close proximity one with the 
other, to form an extemely narrow space of annular 
form, combined with a ee space K, and a 


passage p leading fro’ th to the combus- 
tion chamber Cand it ante tu ae: 0, substantially as 
hereinbefore described. 
535,923, Cam, A. 8. Russell, Boise City, Idaho.—Filed 
September 5th, q 

Claim.—In a cam the combination of a hub, detach- 
able arms and securing keys, the hub provided with 
inclined tapered grooves each having a convex surface, 


the detachable arms cach ld grees a 


groves oe tongue 
constructed to enter the. said > = 
‘each tongue provided with 








on a convex surface of the hub, and each arm secured 
in place by one of the aforesaid keys, as set forth. 


535,964, Gas Enoine, H. Swain, San Francisco, Cal, — 
Filed August 20th, 1894. 

Claim.—In an engine, such as described, the com. 
bination with the inlet valve, provided with the 
enlargement or head, the shoe resting on said head, 
pivotally connected to the rocking arm, the rocking 
arm forked at its lower end, the bracket in which the 
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arm is pivotally mounted, the set screw carried by 
the bracket for re ulating the forward throw of the 
rocking arm, the sleeve to which the forked ends of 
the arm are pivotally connected, led by the 
thimble D, loosely mounted on the driving shaft, and 
the centrifugal weights carried by the thimble; sub- 
stantially as and for the purpose set forth. 
506, 208. PortaBLe Device FoR UNLOADING Cars, 
H. Hulett, Cleveland, Ohio.—Filed February lst, 


1801. 

Claim.—(1) In a portable device for unloading cars, 
the combination with a truck a rotary platform there- 
on, and a tilting platform carried by the rotary —_ 
form, of a buffer near the discharge end of the tilting 
platform, a chute throu, ugh which the material passes, 
a slidable trough carried by the tilting platform and 
communicating with the chute, and hydraulic devices 
for actuating said fn | trough substantially as set 
forth. (2) The combination with a lengthwise tilting 
platform, pivoted at a point between its ends, and 
provided with a track on which cars may be run and 


[S36,2035)} 























anneal 


supported, of a shield pivoted to the tilting i. 

and extending lengthwise the car, and adapted to rest 

over and in close yaad to the sides of the car, 
substantially as and for the purpose set forth. (3) In 

rtab!e ie for unloading cars, the combination 
with a truck and a rotary platform thereon, of a tilt- 
ing platform carried by the rotary platform, a buffer 
and chute on said tilting platform, and an operator's 
cage located adjaccnt to the buffer and chute, sub- 
stantially as set forth. 

536,255, Steam Enoine Inpicator Cyxinper, F. ii 
Baldwin, Jersey City, N.J.— Filed November 6th, 
1894. 

Claim.—(1) An indicator cylinder-head having a 
seat for a ball joint therein, a ball having an inwardly 
jecting neck or extension, a spring suspended 

From said neck, anda through the ball and 

its extension in combination with the rod of the 

cylinder piston. (2) An indicator cylinder having a 





il 


IU 


MLL 


seat for a ball-joint in the head thereof, a ball for said 
joint retng an extension on one side thereof _ an 
0} and ex- 
aN a Re 
t e and a 8 
a) is nde om nage Lg aw noe ving a seat for a ball- 
a ball ha therethrough, 
means for preventing 
rotation of said ball in its seat and a piston-rod. 
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THE TIN-PLATE INDUSTRY IN THE UNITED 
STATES. 
{From Our SrectaL COMMISSIONER ] 
(Concluded from page 438 ) 

In the Verner design of annealing furnace the charge 
can be put in and removed without permitting it to cool 
as in the ordinary style of furnace. There is a bottom 
weighing tbout 2600 1b., with a wrought iron box weighing 
about the same, and which qill hold about ten tons of 
plates. The charge is inserted through the top, which is 
movable. The heat enters at the bottom, sides, and top, 
being thus uniformly distributed, and the annealed 
sheets are said to be softer, of better colour, and treated 
more uniformly than in the ordinary furnace. The 
annealing takes not more than twenty-four hours. 

The drawings in Fig.11 represent a design for a vertical 
annealing furnace plant, shown by the Iron Age some 
time ago, and the following description is condensed from 
the article in that paper :—This new design for an anneal- 
ing furnace is entirely different from the old styles, the 
purpose being to charge the furnace vertically by 
mechanical means instead of horizontally by manual 
labour. In the latter system, at least six men are re- 
quired at this arduous work, and they must be expert in 
handling boxes by means of lever trucks, and must 








| 





point by the man in charge, the heat being cut off by 
placing loose fire-bricks in any of the ports. Around 
three sides of the six heating chambers is a passage 12in. 
wide, along which the flames and heated gases travel, 
entering the chambers by ports graded in size and number 
so as to produce a perfect distribution of heat throughout 
the furnace, the ports near the stack being larger or more 
numerous than those near the fire chamber. All ports 
are placed at the base of the heating chambers, the equal 
distribution of heat over the bottom and top of the 
annealing boxes resulting in uniform ductility and colour 
of the sheets. The capacity of the furnace shown is 
twenty annealing boxes, the larger sizes being placed 
nearer the fire, as they require the most heat. The object 
of the design is to effect an economy in fuel and 
labour without in any way deteriorating the quality of 
the product, and the first economy is in the mechanical 
handling. The excavation for the furnace need be only 
4ft. deep, except at the ashpit, and that will be the height 
of the brickwork, while but little wrought or cast iron is 
required. If good firebrick is used, and the surrounding 
earth well packed, repairs will be slight and the heat will 
be retained. The building is free from the usual dust and 
dirt of an annealing house, which are detrimental to the 
plates. The furnace will burn slack coal, and a fire 

chamber sufficient for 

twenty boxes will have 

an arch of twelve square 


feet. 
After having been an- 
nealed the plates are 


taken to the cold rolls, 
which in the most ap- 
proved practice are en- 
tirely independent of the 
hot rolls, and are often 
placed in a_ separate 
room. This is an ad- 
vantage, as the plates, 








bs after leaving the hot rolls 





have to go to the pickling 
and annealing machines 











before reaching the cold 
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rolls, so that if both sets 
of rolls are placed together 
the steady progress of the 
plates from one process to 
another — which ensures 
the best economy of 
operation—is likely to be 
interfered with. At the 
same time the dust and 
dirt collect on the [rolls, 
which is detrimental to 
the high finish which the 
































cold rolls are intended to 
give to the plates. The 
usual practice is to use 
hard- chilled rolls, 22in. 
diameter and 30in. long, 













































with housings weighing 
about 14,000 lb. and 
having double screws. 

After the cold rolling 
the plates are annealed at 
a lower temperature than 
that of the first annealing, 
and then treated by the 
white - pickling process, 
the acid solution for 
which is much weaker 
than that for the previous 
black - pickling, already 
1 described. They are then 
scoured with sand and 
water by hemp pads, and 
well washed. 
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The plates now reach 
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F | Steieeea the tinning house, where 
they are placed in a 
trough of clean water 
ready for use. The tin- 
man takes them one by 
one, and puts them ina 
grease pot containing 
palm oil, and after soaking 
in this for a short time 
Zywl they are placed in a tin- 











| SECTION OF 
A FURNACE 


become accustomed to working in close proximity to very 
high temperatures. In the proposed system, the loaded 
boxes and bottom plates are hoisted and carried by a 
travelling crane of about three tons capacity. The box is 
loaded while standing on a truck at the shears or the 
operator’s bench, and when loaded and covered is trans- 
ferred to the annealing house, in which there is no obstruc- 
tion above the floor, and as the furnaces are below the 
ground there is less loss of radiated heat. The fire is fed by 
means of a hopper,.and is regulated by a rocking grate 
operated by a lever extending above the floor. The ashes 
fall into an iron car, which is raised and removed by the 
travelling crane. The ashpit is 4ft. by 5ft., and 8ft. deep. 
The furnace chambers are roofed by removable arched 
covers of brick, with asbestos packing, made in sections 
2ft. long, which are handled by the crane, and are made 
tight on the seats by a little clay. The furnace is made 
double, the two parts being worked together or separately ; 
and different temperatures can be maintained if desired. 
This is effected by means of dampers between the fire 
chambers and near the stack or chimney. Great atten- 





SECTION ON.AA 


ning pot, which contains 
molten tin covered with 
palm oil. The workman 
then puts them in another 
tinning pot, containing 
more tin, and after they have soaked forashort time he takes 
them out one at a time, brushes each side, and dips them 
again into a tinning pot, from which they pass between 
rolls working in a bath of palm oil. A boy, called the 
riser, takes the plates as they pass through the rolls and 
places them in a rack to cool. This is the usual practice, 
but, as already noted, one company does not employ the 
tinning rolls, claiming that they are injurious to the 
quality and durability of the tinned surface. 

The Britton tinning machine, shown in Fig. 12, is some- 
what on the pattern of the Thomas and White machine, 
but is said to take less metal and less oil to bring the 
plate up to the required gauge, while it does away with 
rolls running in the metal. About ten of these machines 
are now in operation in this country. In the accompany- 
ing illustration A is the tinning pot, B the grease pot, 
and C a curved neck connecting the back of the former 
with the bottom of the latter. The bottom of B is 
slightly above the top of A, to prevent so much tin being 
put in A as to rise above the bottom of the grease pot. 
This is done to limit the area of the surface of the metal, 


tion has been paid to securing a perfect distribution of | as oxidation occurs even under the palm oil covering, and 
heat, and the ports and passages are so graded that the | also to enable the bottom of the grease pot to serve as a 


heat can be decreased or concentrated at any desired shelf to catch any impurities of the oil. The neck C isof 


such size as to allow the plates to pass freely through it, 
but at the point where the surface of the molten metal 
will be—shown by the dotted line D—the horizontal sec- 
tional area is made as small as possible to reduce the 
amount of oxidation by exporure. To further reduce the 
exposed surface of the metal in A, a box is formed in one 
rear corner of the pot by the two vertical walls, E, F, 
and the horizontal plate G, all forming part of the pot. 
At the opposite rear corner of the pot a bottomless box 
is formed by the vertical walls or partitions H, J. Palm 
oil covers the surface of the metal in both pots, that in 
pot B submerging the lower rolls, but the tin in the 
bottomless box of pot A is not covered, as from this part 
is dipped tin to be poured into the rolls. The metal is 
kept hottest in pot A. Across the front of this pot is the 
flue K, and behind it is snother flue, K’, formed by the 
brick wall L and plate M. These fiues connect with each 
other at one end of the pot. Similarly, heat for pot B 
—from an independent furnace if cesired—is conducted 
through flues N and N'. The flues connect with the 
chimney. The plates which are being tinned are con- 
ducted through the tinning pot and the neck by 
curved guides, O, O, having the top and bottom 
flanges P, P, P, P. The front ends of the guides are 
secured to the transverse bar Q, and may be 
moved laterally to fit plates of different widths. The 
rear ends of the guides are connected to rods R, passing 
through slots in the transverse bar S, and adjusted by the 
nuts T. Another guide plate U serves as a rest for the 
front end of the push-rod used to push the plate through 
the neck. If the plates are to push each other through 
this neck, a flange V is formed on the guide plates 
between the top and bottom flanges P, this third flange 
extending from the front end to within about 12in. of the 
rear end. The three flanges form two grooves. In 
operation the first plate is entered with the left-hand 
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Fll2 BRITTON TINNING . MACHINE Sof 
side in the top groove and the right-hand side in the 
bottom groove, while the next plate has its left-hand side 
in the bottom groove and its right-hand side in the top 
groove, so that the second plate will force the first one 
along and cannot pass over it. In the grease pot are two 
pairs of driven rolls, W X and Y Z, the line of separation 
being directly over the rear end of the neck, so that the 
leading end of each plate will enter between the rolls. 
Thus only two pairs of rolls are used, as compared with 
four or more in some other tinning machines; and at the 
same time the machine is smaller and more compact. 

In the Buckman automatic continuous seaming and 
tinning machine, the black plates are fed direct to the 
machine from the white pickling tanks. As they pass 
along, they are scoured with sand and brushed clean by 
revolving rolls, then washed with water and dried by 
steam heat. The ends of the plates are then united to 
form a continuous sheet, and this is passed through a pot 
of flux and then through the tinning pot, which is covered 
with palm oil. Working on terne plates, the original 
machines turned out about 100 boxes per day of ten 
hours. The machines have been in operation for about 
two years. 

The tinned plates are next cleaned and polished by 
being rubbed with bran—which absorbs the grease—this 








work being usually done by machine. In the Record 
cleaning machine, Fig. 13, the channel-shaped drum A is 








THE ENGINEER. 








May 31, 1895, 














TABLE No 





7.—-LIST OF AMERICAN TIN PLATE WORKS AND BRANDS OF TIN AND TERNE 


E PLATES, Aprin, 1895, 








| 











177 58 140 92 











filled with bran, which is kept in place on the inside of 
the periphery by revolving the drum at high speed, about 
2000ft. per minute. Within the drum is a series of 
wheels driven by geariag, and revolving at much lower 
speed, these wheels carrying a number of steel belts G, 
which form the travelling bed for the tinned plates. The 
belts are 1}in. apart, and are slightly diagonal to the 
width of the machine, so that the portion of the plate 
covered by them changes continually, and the whole 
surface is thus well cleaned by the bran. The plates are 
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fed in from a table, and pass under the drum B—being 
held by the belts G—over C, and under D, being deli- 
vered into a pocket at E, from which they are taken by 
hand and again fed to the machine to have the other 
side cleaned. The bran is kept stirred up by the metal 
plate F. The machine will clean plates of any size or 
thickness, and has a capacity of seventy-five boxes of 
plates, 14in. by 20in., per day with one attendant. The 
machine has been in ‘operation regularly for more than a 
year. The makers inform me that it is patented in 





England. Finally, the cleaned plates are polished by 
hand or in a dusting machine, and are then ready to be 
packed. 

All the tinning operations thus far described have been 
in connection with the “palm-oil process.” By an in- 
ferior process, known as the “acid process,” the plates, 
on coming from the rolling mill, are put in water tanks 
to prevent oxidation during the time that elapses before 
they are tinned. At the tinning house the plates are 
taken from the water and passed through a solution of 









































































































































EBhe 


Sa adie nce 


a 

















May 31, 1895. 


THE ENGINEER 





461 


yuriatic acid and zine—chloride of zinc—which floats on 
top of the molten tin in the tinning pot. This zinc solu- 
tion causes a quick galvanic action, and as the plate is 
immersed in the tin the galvanic action causes the tin to 
adhere to the surface of the iron or steel plate. The 
plate is then assed through an oil bath. The process is 
cheap, and while the tinned plates are not so good or so 
durable as those tinned by the palm-oil process, the fact 
of their being cheaper creates a large demand. Such 
plates, if used for roofing, frequently a pin-holes 
in the tin, due to a corrosive action set up by the acid, 
and this has led to much complaint about tin roofing— 
the fact being that in too many cases the cheaper and 
less durable plate has been used simply because of its 
cheapness, and with no regard to the service it will give. 
This is an unfortunate state of affairs that is evident in 
many other industries. A considerable demand has been 
for such plates as carry 31b. to 6 |b. of coating per box 
of IC plates, 14in. by 20in., 112 sheets ; but even a heavy 
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coating will not be durable if the metal upon which it is 
deposited is subject to corrosion under the coating. 

One of the large manufacturers recently took out a 
series of patents on tinning machinery, covering opera- 
tions briefly as follows :—(1) A machine for drying and 
fluxing wet pickled black sheets preparatory to coating 
them with tin, as shown by the diagram, Fig. 14. The 
plates are fed to the drying and fluxing rolls from the 
table at A by an automatic feeding device, and pass 
between the rolls B, which are heated. At Cis a tank for 
the flax, in which runs the feed roller D, which transfers 
the flux to one of the fluxing rollers B by means of the 
transfer roller E. (2) A device for lifting, conveying, 
and cooling the tinned plates operated in connection with 
the tinning pot and the rolls for conveying the plates 
thercin. The device consists of two moving flexible 
carriers, having a space between them sufficient to give 
room for the plates, mounted on wheelsor pulleys revolv- 
ing in opposite directions, and furnished with a series of 
opening and closing fingers for lifting, these fingers being 
operated by cams. (83) A tinning machine with the 
following series of operations: (a) Feeding the plates one 
by one automatically; (5) drying and fluxing the wet 
pickled plates; (c) tinning the plates and passing them 
between finishing rolls; (d) lifting, supporting, and 
cooling the plates as they issue from the tinning 














(e) cleaning the plates from oil; (f) 


machine ; 
polishing the plates. All these parts are connected by 
chutes and conveyors for automatically passing the plates 
along through the continuous series of operations. (4) 
An upright automatic lifter for raising the plates as they 
come from the tinning pot, so that they may cool while 


suspended in an upright position. Also a chute for 
delivering the plates automatically to the cleaning 
machine. (5) A pickling and washing plant having racks 
for holding and moving the plates in a body up and down 
in the pickling tank and washing tank, and a water-filled 
conveyor to carry the pickled and washed plates to the flux- 
ing mechanismand protect them from oxidation, the con- 
veyor being so constructed as to enable the plates to be 
sorted, and the imperfect ones rejected as they are fed to 
the fluxing machine. The conveyor is a tank mounted on 
wheels, and partially filled with water or other liquid to 
protect the surfaces of the plates from oxidation during 
their transfer. Rails are laid between the pickling and 
washing plant and the tinning plant, and the wheeled 
tarks—which may be used to store a supply of plates 
after washing—are moved over these rails on transfer 
trucks. 

Tin-plate scrap at the stamping works is a waste 
material, although several patents have been taken out 
for processes for recovering the tin from the iron or steel 
plate. It is used to some extent for sash weights, being 
melted and cast in the same way as iron weights, but the 
surface is very rough, and these castings are not in much 
favour. As a general thing, the scrap is carted away 


loosely and used for filling in with dirt and other rubbish. 
To facilitate the removal and disposal of this scrap, 
several of the large stamping works are using the Cham- 
pion baling press, which is specially built for compressing 
the loose and awkward scrap into compact blocks con- 
venient for handling. 

In conclusion, I give a table—Table No. VII.—showing 
the existing tin-plate works of the United States, with the 
number of black plate mills and the number of tinning 
sets in each case, and showing also the various brands of 
plate manufactured by these works. The table repre- 
sents the conditions at the beginning of April, 1895, and 
is taken from the Metal Worker ; but I have made one or 
two corrections on the strength of personal information, 
and have also added an independent list of the black 
plate mills. Estimate No. 1 of the black plate mills is 
from figures furnished me in March, 1895, by the secre- 
tary of the American sinned Plate Manufacturers’ Asso- 
ciation, and the three firms marked with an asterisk (*) 
—namely, the Illino.s Steel Company, the New Ken- 
sington Tin-plate Company, and the Stickney Iron Com- 
pany—are given by him only, and are not included in 
the list of the Metal Worker. The Illinois Steel Com- 

any’s projected tin-plate plant is considered very 
doubtful, but the other two plants are said to be 
already under construction. Estimate No. 2 of the 
black plate mills is the list given in the tabular 
statement of the Metal Worker. It is, of course, 
practically impossible to get such a published list 
absolutely complete and correct, as conditions are 
constantly changing during the time occupied by the 
compilation of returns and statistics. It is, therefore, of 
special interest to note the approximate correspondence 
of these two estimates, which were prepared indepen- 
dently. Whatever the actual figures may be, the figures 
here presented, considered in relation to the statistics and 
information already given in this report, must, I believe, 
be acknowledged to furnish conclusive evidence of the 
present importance and activity of the American tin-plate 
industry, and the probability of a much greater import- 
ance in the future. 

In the editorial comment on the tin-plate situa- 
tion in Tue Enoineer of February ist, 1895, it was 
stated that the policy of a present high price for tin-plate, 
and a subsequent abandonment of the industry, has been 
advocated in Wales in consequence of the growing com- 


petition of the American industry, and this idea was | 


rightly condemned. Many English industries have had 
to meet serious foreign competitions, but such conditions 
have been met by improvements to reduce cost of manu 
facture, and not by propositions to abandon the industry, 
even though some firms have been compelled to give up 
the fight. The Welsh manufacturers, however, have had 
@ practical monopoly for so long, and the American com- 
petition has been of such recent and rapid development, 
that they have perhaps been bewildered by the sudden 
and successful attack upon their markets. There seems 
to be no reason at all for any such radical step as the 
abandonment of the industry. There is probably a field 
for all, but the manufacturers and men must grasp the 
situation, and realise the fact that a new order of things 
must be instituted to successfully meet the changed con- 
ditions due to the disappearance of their monopoly of the 
trade. 








THE QUEENBOROUGH AND FLUSHING MAIL 
ROUTE. 


THE addition of three large and powerful vessels by the 
Zeeland Steamship Company to its already substantial fleet 
for the acceleration of its service marks an epoch in the 
history of the company, and affords an appropriate opportu- 
nity for a review of its career. Like many other successful 
careers, it had @ very modest and unpretending beginning, but 
by patience and perseverance, and by noting the require- 
ments of the travelling public and promptly satisfying them, 
it has gradually assumed the position of a firmly esta- 
blished and an important undertaking. Until the year 
1875 the mail and passenger service between England and the 
Continent was carried on over two different routes, viz., the 
Dover and Calais and the Dover and Ostend. The steamers 
employed were of comparatively small size, only a few hundred 
tons, and they had a very limited speed. In 1874 the atten- 
tion of H.R.H. Prince Henry of the Netherlands was 
attracted by the favourable situation of Flushing as a 
harbour, its accessibility at all times for the largest 
vessels, and the general facilities it possessed strongly 
recommending it for that purpose. He therefore founded 
the now well-known Zeeland line of steamers for con- 
necting Flushing with an English harbour. The ser- 
vice was inaugurated on July 26th, 1875, when the first 
steamer opened up the route, which was then between Flush- 
ing and Sheerness. In a short time, however, negotiations 
were entered into and completed with the London, Chatham 
and Dover Railway Company, the Netherland State Railways, 
and the German railways, and a pier having been constructed 
at Queenborough, a daily service was established between the 
latter place and Flushing. This service was carried on by 
three large paddle steamers, viz., the Stad Middelburg, the 
Stad Vlissingen, and the Stad Breda. These vessels each 
averaged about 1400 tons, and had a speed of about fourteen 
knots, making six passages per week in each direction, 
namely, one every week-day, each passage occupying about 
nine hours. 

In the year 1878, the public appreciation of the route 
having been placed beyond question, two new high-class 
steamers with handsome saloons, commodious cabins, and 
fitted with the most modern life-saving appliances were 
added. These were the Prinses Marie and the Prinses 
Elizabeth, sister ships, 278ft. in length, with a tonnage of 
1651 tons, and of about 4250-horse power. In the same 
year, 1878, the Zealand service became the Dutch Royal 
Mail route, a large portion of the German mails being also 
forwarded by this route. In 1880 and 1883 two more steamers 
were added to the fleetof the company, in order to enable it to 
keep pace with the times. These were the Prins Hendrik of 
1593 tons, and the Willem Prins Van Oranje of 1633 tons, each 
being of the same dimensions as the two previous vessels, All 
the vessels enumerated were built by Messrs. John Elder and 
Co., of Glasgow, now the Fairfield Shipbuilding and Engineer- 








ing Company. Amongst other favourable features) of the 


Flushing service is, and was from the first, its great punctuality, 
and this naturally led to an increase in the mail traffic. Still 
further gaining the public favour, more accommodation was 
demanded for the rcute, and in 1886 three new steamers 
were ordered from the above-named firm. These were the 
Engeland, the Deutschland, and the Nederland, each being 
286ft, in length, 1676 tons burthen, and about 4500 indicated 
horse-power, and in 1887 the day service was inaugurated by 
these vessels. The steamers now perform the run between 
port and port in about seven hours, only three or four hours 
being in the open sea, the remainder of the time being under 
the coast of Belgium and the Foreland, so that the passage, 
as a rule, is made with comparative comfort to passengers. 
The route, moreover, is a favourite one with royalty, which 
not unfrequently patronises it. The punctuality of the 
service is proverbial; even in storms and fogs it is a rare 
thing for the Zeeland vessels to be late. During the whole 
time the route has heen open there has not been any loss of 
life, and only a few minor accidents have happened. 

On the ist of May, 1894, an acceleration of the railway 
service came into operation, so that the journey from Berlin 
to London via Flushing now takes only 203 hours, and 
from Hamburg, Bremen, and Amsterdam 18, 16, and 12 
hours respectively. This route is therefore the quickest 
for mails and passengers. A further acceleration, however, 
is being arranged by the Zeeland Company, and to this end 
the three new paddle steamers already referred to, and which 
will be 20-knot boats, are being built by the Fairfield 
Company. They are for night service, and will per- 
form the journey between Queenborough and Flushing in 
about six hours. They will be the quickest, largest, and most 
comfortable steamers in the Channel service. They will be 
named the Koningin Wilhelmina, the Koningin Regentes, 
and the Prins Hendrik. They will be sister ships, having a 
length of 320ft.,a breadth of 35ft , anda depth of 24ft. They 
will be built of steel throughout to the requirements of 
Lloyd’s rules for the A 1 class for Channel service, and they 
|are under special survey during construction. The hull of 
|each boat is subdivided by steel water-tight bulkheads for 
| safety in case of collision, and there is a large deckhouse aft, 
| and a bridge for passengers’ use between the paddle boxes, be- 
| sides a navigating bridge with steering pedestal, &c., before the 
| funnel and a deck-house with a lookout bridge above it for- 
| ward. All three bridges communicate with each other by a 

gangway well clear of passengers on the upper deck. Accom- 
| modation is provided for passengers on all three decks, the 
| first-class aft and the second-class forward. The first-class 
| passengers have a spacious entrance in the middle portion of 
the after deck-house, this part being framed and panelled 
| in teak and maple. A large state room framed and panelled 
in mahogany of different shades, and specially fitted 
for persons of high rank, and four deck cabins also com- 
municate with this entrance, whilst the remainder of the 
house constitutes the smoking-room, which is framed in hard 
wood with marqueterie panels. The dining saloon, and the 
ladies’ cabin are on the main deck, the dining saloon being 
framed in mahogany and satinwood, with picture panels 
especially painted by Dutch artists, whilst the ladies’ cabin 
has Lincrusta Walton panels, with framing painted in delicate 
tints. The second-class accommodation consists of a dining 
saloon and a ladies’ cabin on the main deck, and an apart- 
ment on the lower deck, all being fitted up with berths or 
sofa, beds. The total number of first-class passengers 
provided for is about 180, and of second-class passengers, 72. 
The steamers are lighted by electricity, and ventilation is 
amply provided for, whilst the sanitary arrangements are of 
the best. Six boats, ard a full outfit of life-saving appliances, 
in accordance with the Board of Trade rules, will be supplied 
to each vessel. 

The engines are of the triple-expansion diagonal surface- 
condensing type, the three cylinders being placed side by 
side, and working a three-throw crank shaft. They are the 
most powerful triple-expansion engines fitted to any paddle- 
steamer afloat. In adopting the three-crank triple-expan- 
sion engine for these new vessels, the Zeeland Company had 
in view the maintaining’ of the high reputation already 
enjoyed by it, and the comfort of the travelling public, doing 
everything possible to ensure the smooth and regular motion 
of the vessel at a high speed, besides obtaining the economy 
of fuel due to this type of machinery. The crank and paddle 
shafts are of mild steel made by Sir Joseph Whitworth and 
Co., the crank shafts being connected to the paddle shafts by 
flanged couplings and bolts. The high-pressure cylinder is 
fitted with & piston valve, whilst the intermediate and low- 
pressure cylinders are each fitted with a flat slide valve, all 
worked by the usual double excentrics and link motion 
valve gear. The starting and reversing of the main engines 
is effected by means of a steam and hydraulic reversing 
engine, 

The condenser is cylindrical, and is constructed of boiler- 
plates, and placed between the cylinders and the supports 
for the crank shaft, the necessary condensing water being 
supplied by a large centrifugal circulating pump worked by 
two independent steam engines. In the engine-room is 
fitted a feed heater, an evaporator, and a feed filter, and all 
other modern appliances for ensuring economy and the effi- 
cient working of the machinery. The paddle-wheels, which 
are on the feathering principle, and fitted with curved floats, 
are constructed of forged Siemens-Martin steel. 

Steam is supplied by six large single-ended boilers of the 
ordinary multitubular marine type, and adapted to work with 
forced draught. They are arranged in two separate boiler- 
rooms, and there are two funnels. Each boiler has four 
corrugated furnaces, making a total of twenty-four furnaces. 
They are constructed entirely of steel and for a working pres- 
sure of 170 lb, per equare inch, Fans and engines are fitted 
for supplying air to the stokeholds to work with forced 
draught. 

Such are the latest additions to the Zeeland Company’s 
fleet, and one of these—the Koningin Wilhelmina—was 
successfully launched from the Fairfield yard at Govan on 
Thursday week, May 23rd. The Zeeland Company is to be 
congratulated upon its enterprise, and upon the success which 
has attended its efforts to maintain its popularity by keeping 
well abreast of the times. 











SUBMARINE NAVIGATION. 


ALTHOUGH we have fairly mastered the general problems 
of marine and terrestial transport, attempi3 to solve the 
complicated problems of aérial locomotion have made little 
progress, and submarine navigation is still experimental and 
attended with very uncertain results. A partial reason for 
the greater practical use of aérial navigation, as by balloons, 
may be found in the superior antiquity of aérial locomotion, 








and consequently the much larger share of attention bestowed 
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upon the subject by scientific and learned men of all ages. 
It is not much more than two centuries since the first sub- 
marine boat appeared, which was, according to report, built 
by a Datchman, and tried in the waters of the Thames; 
whereas aé rial locomotion, orat any rate experiments with that 
object in view, date from the days of Dedalus. Yet there 
are several conditions which are common to both systems 
and inseparable from them, if the end at which they both aim 
is to be attained. The question of propulsion, the capability 
of rising and sinking at will in a medium of varying density, 
the reduction of weight toa minimum, the evolution of speed to 
& maximum, the power of remaining in suspension or flotation 
in any particular zone, the difficulty of maintaining a given 
course, and the still more difficult operation of changing it, 
are all characteristics belonging to both descriptions of loco- 
motion. It should be mentioned that the first of these diffi- 
culties, namely, that of keeping a straight course when once 
set, has been virtually overcome in the submarine boats by 
means to which we shall presently allude, but the second 
remains in full force, unless the vessel comes to the surface 
of the water. As a set-off against this advantage on the part of | 
the boat, may be adduced the impossibility of distinguishing | 
objects beyond a very limited distance at a very limited depth. | 
Ata — oy of about 50ft. even the electric light is unable to 
pierce the deep gloom and render visible objects situated at 
more than half this distance in a horizontal direction. Both 
the balloon and so-called flying machines are exempt from 
this serious disadvantage. Here we leave any further com- 
parison between the two systems, and proceed with the more 
immediate purport of our article. All submarine boats may 
be divided into three classes—those propelled by hand, by 
steam, and by electricity, their priority and success being 
marked by the order in which we have placed their re- 
spective motive forces. Several boats included in the first 
category were built and experimented upon in both America 
and England, and during the war the Confederates built one 
of boiler-plate. It was of the cigar shape, driven by hand by 
eight men at a speed of four knots an hour, and was em- 
ployed against a blockading squadron. After several unsuc- 
cessful attempts, the David, as the boat was called, fastened 
on to one of the enemy’s ships and sank her, but being unable | 
to get clear went down with her victim. About this time the | 
French commenced experimenting with submarine boats, but 
no especial favourable results appear to have attended their 
efforts. For some few years little or no progress was made, 
until in 1886 Nordenfelt built a boat at Stockholm, which 
belongs to our second category, as she was driven by steam. 
One remarkable feature of this description of boats, of which 
several were subsequently constructed, is their comparatively 
great size. The largest, we believe, was built and tried some 
eight years ago, and was 125ft. in length, 12ft. in diameter, 
of 1000-horse power, and with a displacement of 230 tons, and 
a speed of fifteen knots when afloat on the surface of the 
waves. One of these was very fully illustrated in Tur 
ENGINEER, Vol. lxiii., eight years ago. It is instructive to 
notice a feature common to all submarine vassels, and that 
is the enormous difference which exists between the speed 
when the boat is on the surface and when she is simply 
immersed, not to any extent, but merely sufficiently 
to bring her top lines a fleur d'eau. A speed of fifteen 
knots under the former conditions becomes reduced to a 
third of that amount when the latter obtain. This low speed, 
which at the present day does not exceed seven or eight knots 
in the electrical submarine boats, is a serious drawback to 
their usefulness, especially as they are intended solely for the 
purposes of war. It would, indeed, be difficult to find any 
other 7véle for which they are suited. They would be useless 
in times of peace, except perhaps for the carriage, in stormy 
weather, of private and secret despatches. The French claim, 
and we are inclined to think with some justice, to have been 
foremostin experiments, investigations, and inthe whole study 
of the theoretical and practical sides of the question of sub- 
marine navigation. They put forward as model boats, and as 
examples for imitation to other nations, the Goubet, Gymnote, 
and Zédé; a description of the last named has appeared in 
our columns. All these boats, as well asthe English Wadding- 
ton and the American Baker, belong to our third category, 
and are consequently driven by electricity, as are all the 
modern craft which have literally to go down into the sea, 
Their motive force is supplied by accumulators, the weight of 
which is very unfortunately greatly in excess of their 
proportionate capacity, so that the necessity for constantly 
recharging them forbids the attempt at any distance at all 
approaching a long voyage. From a hundred to a hundred 
and twenty miles is the very most that could be expected 
from vessels of the dimensions of those we have quoted. It 
is stated that engineers at present cannot reckon upon more 
than four ampéres to one pound of accumulator weight, but 
that experiments recently carried out seem to indicate that 
this output can be doubled. The shape of submarine boats 
varies considerably, both longitudinally and vertically. The 
Waddington is built on the well-known cigar model, and has 
a length of 37ft. and a diameter amidship of 6ft. 
An oval-shaped transverse section is given to the Baker, 
8ft. in height, and 9ft. in beam, and a length of 40ft., 
and when floating in the water on an even keel has a strong 
resemblance toa perch, with its periscope for a diminutive back 
fin. One point of difference between the American and English 
boats is that the former is provided with a small steam engine, 
which can be used either to work the propelling screws, or to 
drive a dynamo to recharge the accumulators. This last- 
named operation is one of considerable importance, and will 
probably play a prominent part in the future development of 
submarine navigation, should it be destined to extend its 
present limited sphere of action. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Steff Eogineers—G. R. T. 
Cumming, to the Calypso, and Thomas Whebby, to the Vivid for 
the Hermione, Fieet Engineer Henry J. Lock, to the Tamar, 
Eagineer George W. Marray, to the Tamar. Assistant Engineers 
—Joseph A, W. Bouneviaile and Frederick T, Smith, to the 
Tamar. 

Mason COLLEGE, BIRMINGHAM: ENDOWMENT OF RESEARCH 
SCHOLARSHIPS, — We have received a notice concerning three 
‘* Priestley ” scholarships in chemistry, two ‘‘ Bowen” scholarships 
in ergineering, and one in metallurgy, which have been founded 
by the late Mr. T. Aubrey Bowen, of Melbourne, They are 
intended to encourage and afford facilities for the higher study of 
these subjects in Mason College, where they are tenable for one 
year, with the possibility of renewal at the discretion of the 
Council of the College, The annual value of each is £100. 
Although, naturally, good work done at Mason College will be 
regarded as a specially favourable qualification, the Council have 
generously thrown all the scholarships open to general competi- 
tion. The first award will be made in ae Bt next, and all 
or ag may be 'exrned on application to the secretary of the 
Jollege. 
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DESCRIPTION AND TRIALS OF TODD'S 
TERMINAL EXHAUST STEAM ENGINE. 

IN our last impression a description of this engine and its 
object was given. We nowgive the interesting results of Mr. 
Todd’s trials of the engine with the effects shown by and upon 
the indicator diagrams under various conditions of cut-off. 


Single cylinder trials.--This cylinder was 104in. in diameter, 
and to carry out the tests the high-pressure connecting-rod was 
removed, the third cylinder taken off, and steam admitted 
directly into the low-pressure valve chest. With a single cylinder 
the act of shutting the exhaust cocks, and so compelling the 
cold waste steam to escape at the terminal exhaust ports only, 
invariably, and under all conditions, causes a large reduction 
in the steam used per stroke. The amount of clearance plays 
an important part in the effect thus produced. By reducing 
it the amount of steam saving per stroke increases, but this 
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was the highest steam that could be put into the low- 
pressure cylinder; but if the initial pressure were raised 
to double this figure or more the clearance could then 
be considerably reduced, with proportionats advantage in 
reduction of feed per stroke. For raising the initial pressure 
increases the area of the diagram in a more rapid ratio than 
the loss from compression advances, so that then the clear- 
ance can be reduced without increasing the percentage of 
compression loss. Fig. No. 4 shows a specimen of the 
diagrams with the small clearance, and Fig. No. 5 with the 
larger, from which the differences in feed per stroke and also 
from compression, caused by opening and closing the 
exhaust cocks and by varying the clearance, can be examined. 
In each case it will be observed that the terminal exhaust 
causes & higher terminal pressure than an initial release; so 
that with the former more expansion can be used and 
economy attained, and consequently a greater difference in its 
favour be shown than that 
which is stated. And if 
the initial pressure were 
greatly raised, the greater 
difference that would then 
exist between the tempera- 
ture of the hot steam inlet 
and the cold waste escape 
would cause a greater ad- 
vantage in favour of the 
terminal exhaust than that 
shown at the low pressure 
of 40 1b. 

Compound trials. — The 
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cylinders in these were 5in. 
and 10}in.in diameter, with 
a ratio of 1to 44, and the 
tests were carried out by 
removing the third cylinder 
and taking out the first 
cylinder slide valve. The 
result of terminal exhaust 
la compound working is con- 
30°28 siderably different from that 
26°24 produced by a single cylin- 

der. The first effect of clos- 
ing the exhaust cocks is to 
gradually cause, during the 
following quarter of an 
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hour, a large increase of 
pressure in the receiver to 
the extent of 10 lb. or more. 
This in its turn raises the 
back pressure in the first 
cylinder, so that its thermal 
range is reduced, and the 
steam consumption per 
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is accompanied by the drawback that the high compression 
entailed makes a large reduction in the effective pressure of 
the diagram ; while, again, enlarging the clearance reduces 
the amount of saving that can be obtained when it is small; 
but at the same time it lowers the compression line so that 
the loss of area becomes but little. So that by varying the 
clearance, either a great saving of feed per stroke can 
be had, accompanied by a large loss of area, or a lesser 
saving of feed may be obtained with a smaller reduction 
of the diagram. LHither of these advantages may be 
obtained separately to the fullest extent, as desired; but 
not the maximum advantages of both at the same time. 
Many trials have been made with clearances varying from 
88 per cent. to 17 per cent. With the smaller proportion 
closing the exhaust cocks causes a reduction of feed per 
stroke of 21 per cent., but with a high compression ; 
while with the larger this falls off to about 15 per cent., 
but with a compression line that is lower. Forty pounds 
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at the same time, owing to 
the increase of steam in the 
valve chest, the steam ex- 
pansion line of the last 
cylinder becomes greatly 
raised, so that, notwith- 
standing the sacrifice of area 
compression, the 
effective pressure 
becomes greater than 

before—and this although less steam per stroke passes 

through the cylinder; and at the same time that these 

results are obtained the terminal pressure always becomes 

several pounds higher, so that in order to release at equal 

pressures, the high pressure admission can be reduced with 

|@ terminal exhaust, or a greater degree of expansion 
| obtained from an increased ratio of cylinders, according to 
| the type of engine, and thus still further increase of economy 
| be secured beyond that shown by the illustrative diagrams. 
| Bat, as with a single cylinder, all these results can be largely 
| varied by altering the proportion of the terminal exhaust 
| cylinder clearance. The effect of reducing this is to cause ® 
| much higher rise in the receiver pressure, with the conse- 
| quence that the feed per stroke is then more reduced, while 
at the same time the rise of pressure at release, of course 

also increases. But these benefits are accompanied by ® 

much higher compression curve, so that the mean pressure 

may then be less than {when the exhaust cocks are open. 
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While, on the other hand, enlarging the clearance causes the | the exhaust cocks shut than when they are open. In Fig. | economycan still be gained, beyond the advantagesshown from 
rise of pressure in the receiver to be less, with the conse- | No.6 specimen of these diagrams is given with 8 8 per | the accompanying illustrations. Again, as before, all these re- 
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DIAGRAMS FROM TOOD’S TERMINAL EXHAUST ENGINF, WORKING SINGLE AND MULTIPLE STAGE EXPANSION 


quence of the reduction of feed per stroke, and the increase | cent. clearance, and in Fig. No.7 a specimen with 17 per _ sults can be largely varied by altering the proportion of the low 
of release pressure being proportionately reduced ; but this | cent. clearance, from which the various changes produced by pressure clearance. By reducing it, the steam consumption per 
opening and closing the ex- stroke can be reduced about 3 per cent., and the release pres- 











Exhaust cocks Open’ 160 Revolutions. Exhaust cocks Shut. haust cocks, and by varying sure be raised 41b. or 51b., with the accompaniment, how- 
oor 200 Ibs the low-pressure clearance,can ever, that the mean pressure is then reduced by the high 

li be observed. compression. While, on the other hand, by enlarging it, the 

| Triple trials.—The cylinders | saving of steam per stroke is reduced, and the increase of 

in these were 34in., 5in., and | release pressure lessened; but the mean pressure becomes 


10$in. in diameter, with a ratio | then proportionately the more and more enlarged. 
M.P. 67-87 M.F. 67-18 of 1: 2: 9; the tests being! Further triple trials.—These were made with cylinders 
rat ae carried out by the removal of 5in., 7in., and 10}in. in diameter, with a ratio of 1: 2: 4-4. 
the Tin. cylinder. The ex- | This was simply the compound engine with the Tin. inter- 
tremely small size of the first | mediate cylinder inserted, and was run at ihe same pressure 
| and speed as this, in order to compare the relative advan- 


cylinder, however, was not 
conducive to extreme economy | tages of two and three cylinders. The diagrams are shown 
being attained. The effect of | in Fig. No. 9, and compare with the ccmpound No.7. Atan 
terminal exhaust triple work- | initial pressure of 137]b. the condensation caused by the 
ing is substantially the same | extra cylinder lowers the terminal pressure of the triple 21b. 
as that produced by two cyl- | below that of the compound; and yet still, with the exhaust 
M.P.46-08 M.P, 44°16 inders; as closing the exhaust | cocks open, the compound shows almost as much mean pres- 
cocks causes a large rise of | sure, and when they are closed has actually more. Inserting 
pressure in the last receiver, | the middle cylinder, however, compresses the first diagram 


which raises the back-pressure | More together, so that the feed per stroke is then lessened, 
with the ultimate result that the triple then shows a small 
gain in feed per indicated horse-power. But the friction of 


and also the admission line 

of the second cylinder, which 

in its turn raises the exhaust | the extra cylinder must also be considered, and when that 

line of the first cylinder, and | is taken into account—without mentioning its extra cost—the 

by thus reducing its thermal | compound is then, at 137 1b. pressure, the better engine of 
M.P.U-3T range, lessens the consumption the two. But this comparison might perhaps be different 

of steam per stroke. While | with a larger engine. 

















F = the steam line of the last! Quadruple trials —The cylinders in these were 3hin., 5in., 

kis 4 Ibs cylinder is so much raised | 7in., and 10jin. in diameter, with a ratio of 1:2:4:9. In 
See ee at the mean pressure of the | addition to other trials, the engine was run at the same 

combined diagrams becomes | pressure and speed as the triple, in order to compare the 

considerably greater than be- | advantages of three and four cylinders. At 2001b. pressure 
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a ae In Fig. 8 two of these sets of | a much lower terminal pressure than the triple, and, if we 


jer diagrams are given, from | allow for the friction of the fourth extra cylinder, it will be 
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pressure 3 per cent.; and still | sure in the receiver to be only 61b., with the consequence 
leaves the pressure at release more than 3 1b. higher than when | that the reduction of feed per stroke, and the increase of 


is accompanied by the advantage of a low compression line, 
the exhaust cocks were open, from which further expansionand | mean pressure, are both correspondingly smal]. So that 
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to gain in proportion to the two cylinders and triple, the 
= initial pressure would require to be considerably 
raised. 

Remarks on the trials.—In all the foregoing comparisons 
of working between exhaust cocks open and shut, it must be 
recollected that the engine, even when running with these 
cocks open, and so using both an initial and terminal exhaust, 
still uses less steam than an ordinary cylinder with an initial 
release only, as is shown by the small amount of steam that 
the single cylinder uses under these conditions; and this 
for the obvious reason that even although the cocks are open, 
yet still a large portion of the cold exhaust escapes at the 
central ports, without being forced past the hot inlet end in 
the usual manner. So that all the comparisons given, if 
made with a common low-pressure cylinder, would be still 
more favourable to the terminal exhaust than those recorded. 
Further, in this small engine the clear distance between the 
hot inlet port and the cold terminal exhaust outlet is only 
9in.; and yet, changing the position of the waste release 
through only this little distance produces the vast differ- 
ences that have been stated. And as it is unreasonable to 
suppose that these few inches precisely exhaust the benefit 
to be derived from separating the hot and cold steams, it 
follows that an increased length of stroke, and of thermal 
gradient, in a larger engine, would still further increase the 
percentages of advantage already attained. With compound 
working, the fact that the terminal exhaust has an economic 
advantage over an initial release, can be ascertained from the 
diagrams alone without any weighing of the feed, by simply 
measuring them down to any equal terminal pressure ; when 
the former will be found to have a much larger area and mean 
effective pressure. 

Practical remarks.—A terminal exhaust cylinder is not 
either heavier or more expensive than an ordinary cylinder 
with a jacket. In a horizontal engine the cylinder is auto- 
matically drained at the end of each stroke. The area of the 
steam inlet port has to suit admission only, without being 
enlarged for exhaust. It is not necessary that the exhaust 
cocks should be a good steam-tight fit, as escape from them is 
controlled during the steam stroke by the slide valve lap, so 
that leakage can only take place from the compression. The 
elongated piston tends to prevent unequal wear of the 
cylinder, so that a back guide is not required; it is not 
heavier than two tandem pistons, or than an ordinary piston 
and back guide; and the gentle and greatly prolonged com- 
pression always enables it to be run both smoother and faster 
than an ordinary condensing cylinder will allow. In a rever- 
sing engine, the steam admission can be reduced to any 
extent by simply bringing in the links, without the exhaust 
or compression being affected. If a jacket should be used on 
a single cylinder engine, the loss from it into the exhaust 
—which is the great objection to a jacket on an ordinary 
cylinder—will be much less than usual, owing to the very 
limited time that the waste escape is open. Of course with 
terminal exhaust working, it is specially advantageous to 
maintain as good a vacuum as possible. 








THE INSTITUTE OF BREWING. 


Tuts society, which was founded about eight years ago, 
and now numbers 420 members, held its last meeting for 
this season on Friday, the 24th inst. The papers read were : 
‘‘A Method for Determining the Extract of Malt,” by Mr. A. 
L. Stern, D.Sc., of Burton, and “ Belgian Breweries and 
Brewing in Belgium,” by Mr. G. M. Johnson, of Brussels. 

Mr. Johnson described the plant used in Belgian breweries 
as being very primitive. He divided the systems into three— 
top, bottom, and spontaneous fermentation—and said that out 
of 2700 breweries in Belgium, top fermentation was used by 
2500. The same method is adopted by about the same 
number of breweries in France, and some 600 or 700 in 
Holland. There are not more than twenty-five breweries in 
Belgium employing bottom fermentation, and these are 
really German breweries ; the workmen, as well as the plant, 
having been brought from Germany. In the so-called spon- 
taneous system, the wort is turned into receptacles which are 
probably not quite clean, and left to ferment gradually during 
two years; the beer being afterwards kept for a year to 
mature. Nearly 200 Belgian breweries work on this plan, and 
the author states that the beer thus produced is sound and 
of good flavour, and that it is especially useful for blending. 

Taking the top fermentation breweries as the typical 
breweries of Belgium, the author showed a drawing of their 
general arrangement, the most noticeable feature about 
which was that no hop-back was used. The under-back, 
which is, as usual, placed under the mash tun, serves also for 
& hop-back. Everything except sugar is chéap in Belgium, 
and cheap production is the chief Object in Belgian brewing. 
In the typical brewery all plant is of iron, even the mash tun 
and the “copper.” Formerly galvanised iron was much 
used, but now its use has been forbidden in breweries, 
excepting for the hot and cold water tanks. Till the law was 
changed, the wort mains, which are now usually of drawn 
iron pipes, were frequently constructed in zinc; and even the 
under-backs were sometimes made of wood, lined with zinc. 
The consequence of using so much iron is that the first yeast 
which comes up is quite black, and has to be thrown away. 
The author admits that much sheet iron is employed in 
German breweries without this effect being es ; but he 
says that this is on account of their using very little hops, 
and also because all the processes are carried through much 
more rapidly, 

The average Belgian beer is of low gravity—only about 
1-050; but though cheap, it has a full taste. Winter barley 
is mostly used, and raw wheat has also been employed for a 
long time, but rice and maize have only been introduced 
within the last ten years, A large number of breweries use 
three-fourths to four-fifths of Russian barley, and the rest 
rice or maize, which is always ground fine. The malting is 

carried on very rapidly; six to eight days on the floor, and 
then two in the kiln, being the average. The Belgian brewers 
are so accustomed to a poor quality of malt that if they geta 
good malt they frequently have mishaps in the brewing. The 
rest of the paper described the manufacture of the wort, 
duration of boiling, temperatures, &c. 

In the discussion which ensued, Mr. Symonds, of Romford, 
said he did not quite agree with the author as to Belgian 
brewing appliances being usually of a primitive character. 
Of course, numbers of breweries like those described in the 
paper might exist; butin the breweries he had visited in 
Belgium things were more advanced, and he had gained a 
good deal of information from what he had seen in them. 
He mentioned that at Romford they were using Belgian 
machinery for the treatment of raw grain, and said that he 
considered the preliminary grinding unnecessary. He had 


from maize which had not been degermed. The speaker 
added that the use of raw grain was increasing in England, 
and that on an average they now used 20 per cent. in all 
beers. 

Mr. Johnson, in reply to a question, said that Belgian 
yeast was rarely used by bakers, being too bitter. The most 
suitable yeast for bread-making was that obtained from 
distilleries, and the Belgians usually imported this from 
Germany or Holland. 








THE BATH AND WEST AND SOUTHERN 
COUNTIES SOCIETY'S SHOW. 


Arter a lapse of a quarter of a century the “‘ Bath and 
West ” this year holds its annual meeting and show at 
Taunton. Every circumstance of weather and condition 
of ground has been, and is, favourable to the success of 
this year’s meeting, and the prospects are excellent, 
although the custom of the Society to commence its 
show in one week and carry it over to the Monday of the 
next extends the time and risk of change with one day of 
no service. It is twenty years since the Royal Agricul- 
tural Society held its meeting at Taunton, in weather 
that will be remembered by all those who were present 
and who went through the trials. The Show is being 
held on prettily-situated grounds within about ten 
minutes’ walk of the centre of the town and along the 
Wellington-road. 

The very large display of implements and machines 
this year is good evidence of the extent of country the 
‘‘ Bath and West” is considered to represent, and of the 
importance which many very experienced exhibitors 
attach to the Show from a business point of view. There 
are altogether in the implement department alone 266 
stands, a number which includes more than the average 
number of exhibits, and does not include the space occu- 
pied by the lines of engines and other machinery—much 
of it in motion—which is not under cover. The 
machinery in motion occupies about 1200 lineal feet of 
shedding, and the Show - ground covers thirty-five 
acres. From these facts it will be gathered that the 
Show is one which in size and importance exceeds any 
other of the year except the “‘ Royal,” and to this it may 
be taken as second. The attendance on the first day, 
although the charge for admission is only half that 
of the Royal Agricultural Society, was like that of 
the “ Royal’ on the first day—not very large, 
the number being 1884, exclusive of season tickets. 
The art manufactures and arts exhibitions which are 
also held in connection with the Show no doubt in- 
crease the numbers attending when the Show is at con- 
siderable distance from main centres of population. The 
Show-ground is prettily laid out, and reflects much credit 
on Mr. Plowman, the secretary. 

All the leading agricultural engineering firms, and a 
large number of local manufacturers, send a large col- 
lection of implements and machines; and, considering 
the cost of attending these shows at a distance, and the 
risk of loss if the weather is bad, it is remarkable that 
so many of those who always attend the Royal, also 
attend this within less than a month of it. Amongst the 
machinery first noticed on entering the grounds is an ex- 
tensive show of oil engines and some gas engines. 
Messrs. Crossley Bros. show an oil engine in which they 
have dispensed with the air pump they previously used, 
and, with a different form of Bunsen oil burner, they are 
able to dispense with several parts which were necessary 
to the engine exhibited at Cambridge. They also show 
an engine for steady running which is fitted with two 
fly-wheels of unusually large diameter, and with crank 
balance weights, which balance crank and connecting-rod. 
Messrs. Tangye show a new oil gas generator for driving 
gas engines, and several oil engines which are practically 
their gas engine with oil vaporiser and ignition-tube 
extensions. To these we must refer hereafter, as well as 
to the oil attachment to gas engines made by Messrs. 
W. H. Pasley and Co., who also show their Demon 
gas engine, the smaller size of which is governed by the 
action of the governor in holding open the exhaust valve. 
Messrs. Weyman, Hitchcock, and Co. show several of 
the Trusty oil engines, including a portable engine, all of 
them driving machinery, including dynamos for electric 
lighting with Scott and Mountain’s dynamos. A novelty 
with the Trusty engine is the admission to the vaporiser 
of a small quantity of water from the jacket, the water 
only being used when the variation of the work is great, 
and requires special regulation of the temperature of the 
vaporiser. 

Messrs. J. and F. Howard exhibit at work, for the first 
time, their new oil engine, which we illustrated last 
December. Some minor improvements have been made 
in it since that time, including the use of a bulb or small 
pear-shaped chamber in the outward end of the ignition 
tube, the object of which is to cause the automatic 
clearance of the tube by the explosive combustion of the 
charge in this bulb. 

Messrs. Carter Brothers, of Billinghurst, exhibit two 
of their Reliance oil engines, which are also of the 
gasifying vaporiser type with central ignition tube, the 
burner for heating it also heating the vaporiser. The 
same firm exhibit a new form of road wheel with wood 
felloes, and a very simple method of forcing these into 
the tire instead of heating the tire to shrink it on, and 
also for permitting the easy tightening of the felloes 
when they shrink in hot weather or by working. To 
this, and also to a very useful new form of tube cutter 
and bulger which they exhibit, we must refer on another 
occasion. 

Messrs. W. H. Pool and Son, Chipstable, exhibit an oil 
engine on the internal vaparisor system at present only 
adopted in the path ay, stg and Robey engines, 
but the engine is apparently not fully ietlegal. 

Mr. C. D. Phillips, of Newport, Mon, exhibits a large 
number of the locking roofing tiles from his pottery 
works, and a large display of circular saw benches, some 
of large dimensions for heavy work. 


pany are also large exhibitors of light American car. 
riages. 

Messrs. E. H. Bentalland Co. exhibit a large number 
of chaff cutters and other food preparing machinery and 
mowing machines. Among the latter is a new arrange. 
ment for changing speed, which reduces the number of 
parts. To this we shall refer hereafter. 

Messrs. J. and H. Keyworth make a large show of 
American reapers, mowers, rakes, and harrows. 

Mr. 8. Howes, London, exhibits the Little Giant 
turbine of the horizontal form, as made to couple direct, 
to dynamos. He also exhibits a new form of his barley 
cleaner and grader. 

Messrs. Thos. Green and Son, Leeds, are exhibitors of 
their “‘ Smithfield” gas engine, and Messrs. Clark, Chap. 
man, and Co. of the Butler oil engine. 

Messrs. Marshall, Sons, and Co., Messrs. Ruston, 
Proctor, and Co., Messrs. Hornsby and Sons, and Messrs, 
Ransomes, Sims, and Jefferies are all large exhibitors 
the two former of engines and thrashers, and the two 
latter of these classes and also of ploughs and other field 
implements. 

Messrs. Easton and Bessemer, of Taunton, make a 
meritorious display of wood-working machinery and high. 
speed double-acting steam engines, to which reference 
may be particularly made. Their wood-working machinery 
includes hand surfacers, hand morticing machines, band 
saws, and circular saw benches of good design up to large 
sizes. 

There are many exhibits to which reference should be 
made, but time and space will not permit, and we shall 
have to postpone mention of them to another occasion. 

Although the show is so well attended by those who 
are generally spoken of as the leading makers, Taunton 
seems to be within easy reach of a large number of makers 
of good implements and agricultural requirements 
which enable the farmer to satisfy many of his wants 
without going far afield. Amongst these may be 
mentioned the carts, wagons and implements by Mr. J. 
Eddy, of Kemford, near Exeter, who makes the draining 
plough we illustrated last week. 

The Bath and West of England Society will next year 
meet at St. Albans, the city to which the Royal was 
invited, but will go to Leicester. 








LAUNCH OF H.M.S. TERRIBLE. 


Tuer engravings on page 471 illustrate H.M.S. Terrible 
immediately before and during her launch on the 27th inst., 
taken from photographs by Messrs. Maclure, Glasgow 
We have already given cursorily the main features of this 
class of warship, and as we propose in the near future to 
deal with the vessel in detail, we shall confine ourselves at 
present to a few brief remarks. At a luncheon after the 
launch, Mr. James Thomson said the Terrible was a new 
departure, being built on the lines of large Atlantic liners, and 
very much after the Paris and New York. The object was 
speed. In the absence of Sir William White, Chief Con- 
structor of the Navy, Mr. James Dunn, his assistant, said 
they had that day witnessed the launch of the biggest and 
most powerful cruiser ever built for any nation. She was 
fully one hundred feet longer than the largest warship ever 
built for the British Navy; she would have a very heavy 
armament and would have her engines, guns, and magazines 
protected by a thick armoured deck. The Terrible was a 
valuable addition to the magnificent fleet already existing, for 
it was indicative of the resolve of the Government that the 
proud title of our Queen as Empress of the Seas should 
remain untarnished. There was every prospect of the 
Terrible being completed and able to take her place in the 
line of battle months before the expiration of the contract 
date. That breaking of the record was due to the policy of 
foresight, judgment, and skill of the builders. 











ProposeD CaNAL —The connection by canal of the Black and 
the Caspian Seas is again interesting Russian engineers, One 
plan, says the Engineering News, the Volga would be used as a 
waterway to Tzaritzin, and from there a 53-mile canal would 
be dug to the river Don, connecting with the Sea of Azov. The 
highest point on the canal would be about 200ft. above sea level. 
There would be 21 locks, and vessels of 500 to 600 tons could 
pass in 70 hours, and smaller vessels in 24 hours. The estimated 
cost is 14,000,000 dols. The other plan is to use the river Don as 
far as the month of the river Mauitsch, and follow the latter river 
with a canal, cross the watershed between the two seas and pass 
down the Kara River to the CaspianSea, The one drawback to all 
these schemes is the fact that the Sea of Azov is so shallow that it 
will only admit vessels up to 15ft. draught. 

New Docks at CHATHAM.—Is the question of constructing new 
docks at Chatham to be shelved?! asks the Naval and Muli.ary 
Record. Some tims ago the Admiralty had under consideration of 
making two additional docks at the yard extension, capable of 
accommodating the largest vessels at present in course of con- 
struction, or any likely to be built for some years to come. The 
contemplated works, it is now said, will not be carried out before 
the extension works at Portsmouth Dockyard are completed. It 
is to be hoped their lordships will alter their views. It was origin- 
ally intended that the north and south locks should be used as 
dry docks if necessary, but owing to the uncertainty in regard to 
the foundations they cannot be used for that purpose. The yard 
is thus left with but four docks, and as one of these is being used 
for the construction of the Illustrious, three only remain for the 
reception of large vessels, 

Fatat Bolter ExrLosion,—A boiler explosion which occurred 
last week at Beestone’s Mill, Stainland, near Halifax, resulted in 
death to five women and t damage to property. The 7imes 
says it was a Cornish single-flued boiler, 4ft. or 5ft. in diameter, 

and some 16ft. long. Originally its plates seem to have been jin. 

thick. It was tested three years ago. It is said that the boiler 
reached the full extent of its gauge, 1001b., but it has been the 
practice not to work above 201b. or 25 1b., and with this object 
in view a safety valve was attached to blow off at 301b. It was 
a difficulty as to water which led to starting the engine daring the 

afternoon, The dinner hour was from half-past twelve to half- 

past one, and ten minutes after—the gauge having registered 

steam sufficient for a connection with a turbine in the cloth mill— 
Reuben Goodwin, the engineer, was attempting to make the con- 

nection when the explosion occurred. There was a noise resembling 
thunder, a crash of falling masonry, a volume of smoke and 

steam, and all seemed to over in a few seconds, The boiler 

had jumped out of its position and shot forward nearly a 

dozen yards, The concussion was so great that parts of the mill 

walls fell out. Almost every window was shattered, frames were 

broken, and the boiler appeared to have completely wrecked a two- 





The Bristol Wagon Company exhibit a large collection 





used wheat and barley whole, and had even seen beer brewed 


of wagons and carriages, and the Portland Wagon Com- 





omer warehouse as well as the boiler shed and an office. The cause 
of the disaster is thought to be the corrosion of the boiler. 
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$s. BULLUWAYO—GENERAL PLAN OF ENGINE AND BOILER ROOMS 


BUNKER 


THE §.8. BULLUWAYO. 





Tue British and Colonial Steamship Company has 
recently added to its fleet three very remarkable cargo 
steamers, the Port Salisbury, the Johannesburg, and the 
Bulluwayo. When we say that these vessels are all 
sisters and precisely alike, and that the displacement of 
each is about equal to that of H.M.S. Devastation, some 
idea will be formed of the scale on which the owners 
carry on business. They are of the three-deck type, and 
constructed of steel to the highest class of Lloyd’s. Their 
chief dimensions are:—Length, 376ft.; breadth, 47ft.; 
depth moulded, 30ft. 6in. They have a dead-weight 
carrying capacity of over 6000 tons on their statutory 
draught. The ships, although essentially cargo vessels, 
each carry sixty-six first-class passengers, and the 
arrangements made for their comfort and convenience 
compare very favourably indeed with that of even the 
crack American liners. In some respects, such as the 
size of the berths, the cargo boats have the advantage. 
Superlatives always seem to be used by those who write 
about steamships. We shall not weaken the force of our 
praise by employing them. Instead, we content our- 
selves with saying that every reasonable demand that 
passengers can make seems to us to be satisfied. Thus, 
there is a beautifully fitted dining saloon, which will seat 
66 persons at once without crowding. The decorations 
are very simple, white being the prevailing colour, and 
light woods with little carved work being used for wains- 
cotting. There is an excellent galley, and provided the 
cooks are efficient, the passengers will have no cause to 


complain. As the ships traverse the tropics, running to | 


Madeira, the Cape, Natal, Calcutta, and home by the 


Suez Canal, special precautions have been taken to | 


ensure ventilation, and to that end a very complete 
system of electric fans and air trunks has been fitted 


throughout the ships, taking the place of the old-fashioned | 


punkah. Electric bells are also fitted to all cabins and 
Sstate-rooms. The vessels are lighted throughout by 
electric installations, carried out on the branch sub- 
division system. In no case are there more than ten 


lamps on a sub-circuit, so that there is no fear of some | 
sections being thrown into darkness through any unfore- | 
seen accident. The generating plant consists of two | 
dynamos and engines, each capable of lighting the ship, | 


driven direct by compound vertical engines by Clarke, 


Chapman, and Co.; each has an output of 150 ampéres at | 


100 volts, at 3800 revolutions per minute. For the 


benefit of the passengers a small Linde refrigerating | 


plant is fitted in each vessel. 


The cargo accommodation is very great, the hatches | 


being enormous. The ships in cross section are almost 
flat-bottomed, the rise of the floor amidships being only a 
few inches, and the coefficient is about 0°81. The 
arrangements for loading and unloading are such as to 
eave the ship quite independent of wharf cranes; indeed 













































DONKEY 
BOILER 
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Fig. 1 


the deck machinery is the most complete ever fitted on | ricks are capable of lifting 25 tons. The ships have been 
apy ship. It comprises very larze donkey boiler, eight | designed by Mr. H. A. B. Cole, of Gracechurch-buildings, 
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Fig. 7—AFTER DERRICKS AT WORK 


steam winches, steam windlass, steam warping capstan, | and built at the Walker yard of Messrs. Sir W. G. Arm- 
steam steering gear, and eight steel derricks. The der-! strong, Mitchell, and Co. The engines are by Messrs. R. 
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THE ENGINE-ROOM, S.S. PORT SALISBURY 


MESSRS. HAWTHORN, LESLIE, AND CO., NEWCASTLE-ON-TYNE, ENGINEERS 
(For description see page 465) 
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Fig. 3—ON THE LOWER PLATFORM 
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THE BRITISH AND COLONIAL STEAMSHIP CO’S S.8S. JOHANNESBURG 
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and W. Hawthorn, Leslie, and Co., Newcastle-on-Tyne, the | and nothing can be better or more compact. The valve| on page 468. The steam reversing gear is of the 


s cylinders being 30in., 50in., and 80in., by 54in. stroke, sup- | gear is Marshall’s, a modification of the well-known | roundabout [type. As so much length is saved, 
3 plied with steam by three single-ended boilers working at | Hackworth gear. It is shown in enlarged detail! only three ¢ excentrics being used instead of six, 
| 180 lb. pressure. The the lengths of crank shaft 
Ks boilers are worked under eE = to be handled in case of a 
e Howden’ssystem of forced . Ee-=s, breakdown is much reduced. 
° draught. Above will be ; —z= This gear has so much in 

found a general view of - Ff TS == its favour that it is some- 

the Johannesburg. We , Smee — L, what remarkable that it is 





| | | | THAT Tn — more often used. 
HH || ety TTL ere is one air pump 
it | l ly wan ML tay fT worked by back levers off 


1 the intermediate crosshead. 


series of sketches taken on 











board the Port Salisbury 








2s by our special artist. 
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a fire engine. The jet is 
piston valve, the other | directed straight up the up- 
two slide valves. There 2 cast pipe. It is only neces- 
is a total absence of the sary to throw the ashes into 
huge copper piping so il | the box before mentioned; 
often used to carry steam | the water jet does the rest, 
from one cylinder to the { = taking them overboard ata 
| B ; tremendous pace. There is 
| 


\ ull | 

The propelling machin- | II | i | | Wt 4 i Two bilge pumps of the same 

ery of the ships consists, Ras | | | 3 I iN \ PLLA") | i] ! stroke are driven by the air 

as we have said, of triple- | MY) — TOTTI III TIP | ii | Ht! pump crosshead. The feed- 

expansion engines. We \ | | | ££ HII | Uy, ing is all done by Weir's 

give a series of sketches | mare | Y donkey pumps, and the cir- 

which will serve to make { | SS ll i | I G culating water is supplied by 

their construction clear. il | | - ———= li I | = iI Wie centrifugal pumps and en- 

ide i SSS HHUA! We I e 

On the port side is the | AACR ——— —— gines by Messrs. Allen and 

surface condenser, which Kl | | ——— ih: Co., of Lambeth. The ashes 

is incorporated with the | —— f | are sent overboard by a See’s 

Aframes. These are all (il | | | => | Hie ss ejector, an ee — 

secured together in such | =———> ie | caninvention. In the stoke- 

a way that the three en- mt | 4 ) ! | ———— \ l hold is a short vertical pipe 

gines form one whole, | | | | | | INU — | t or cylindrical box. Into the 

although the _ cylinders | | | A | ——— \ bottom of this box opens a 

are quite distinct, and =— SS curved pipe, the other end of 

Se looked at from the top | Hf { ——__—- ] == 1 S which passes through the 
v platform, it might readily —§'! | —— >, ——— il ship’s side above the water- 
eS be assumed that the three (| | | — ~4 line. In the engine-room is 
engines were quite separ- | i —— , a Worthington double-action 

ate, as is the case in many (\ | ee as! ae oh pump which supplies water 

ships. The valve chests ‘i | | GG t; f — at about 180 lb. pressure. 

are placed not between i } | Wi WM — This enters the bottom of the 

the cylinders, but on the | | | | | | a curved upcast pipe through 

starboard side. The high- Ii | | | | a small nozzle like that of 


——>——* 
SS 


pressure cylinder has a | 


other. Instead, the con- ' 
nection is made by two il also in the engine-room a 


short pieces of copper 30-ton Mudd’s evaporator 





{ 
piping curved, and bolted | il for supplementary feed. This 
4 y flanges to the valve | | evaporator has already been 
chests. These are at too | | illustrated in our pages. 
low a level to be seen in | p There is a large Bracken- 
i | burg’s feed cleaner or filter. 


any of our engravings 


save the plan, Fig. 1. It 
ls, we confess, some- 
what of a puzzle to 
know how the joints have 
been made tight, the 

ipes being of this shape. 

owever, there they are, 





Fig. 6—IN THE, STOKEHOLD ~ 





We may add that the electric 
light engines and the steam 
steering engines are also in 
the engine-room, which 
needed to be of considerable 
dimensions. The beam of 
the ship is, however, so 












































































































468 





THE ENGINEER. 








May 31, 1895, 








| 
great that there is quite room enough and to spare. | 
Finally, as regards the engines, we may add that the tail | 
shaft is fitted with Starne’s stern-gland sluice valve, | 
which has been illustrated in our pages. The! 
propeller is four-bladed, 18ft. diameter and 19ft. pitch, 
and has about 100 square feet of surface. 

Steam is supplied, as we have said, by three boilers, 
single-ended. Each has three furnaces 4ft. 6in. diameter ; 
the grate bars are 5ft. 6in. long; thus the total grate | 
surface for the nine furnaces is 222-75 square feet. Each 
boiler without pressing supplies steam for 1200 indicated 
horse-power; the usual 
indicated power of the 
boats when travelling at 
11 knots fully loaded, or 
12 knots when light, being 
8600, but much more than 
this has been obtained. 
The boilers are each 15ft. 
6in. diameter, 12ft. long; 
the safety valves are 
loaded to 180 lb. Two 
of the boilers stand side 
by side, being fired fore 
and aft, and the third 
boiler is placed exactly in 
front of them in the centre 
line of the ship. On the 
starboard side of the third 
boiler is placed a very 
large auxiliary vertical 
boiler for driving the 
hoists, &c.; it can also 
steam the main engines, 
if needed. The otherwise 
vacant space at the port 
side of the third boiler is 
occupied by a_ bunker. 
The regular bunkers will 
stow 1400 tons of coal, 
but extra coal can be 
carried in one of the holds, 
which is provided with 
doors by which the coal 
may be trimmed into the 
stokehold. 

The boilers are fitted 
with forced hot air appa- 
ratus on Mr. Howden’s 
well-known system. The 


























so novel. We must perforce leave much unsaid that we 
could wish to say; the drawings which we give will, 
however, do much to impart an adequate idea of the oe 
On page 467 we give a general view, from a photograph, 
of the Johannesburg. Our artist’s sketches were made 
on board the Port Salisbury, All these ships are, how- 
ever, identical in all respects but their names. Fig. 1— 
page 465—is a general view of the engine and boiler- 
rooms, and is practically self-explanatory. Figs. 2 and 3 
—page 466—also explain themselves. Fig. 4—page 
468—is an enlarged view of the Marshall valve gear. 










































ENLARGED DETAIL OF MARSHALL’S VALVE GEAR 


fan by Messrs. Bumstead and Chandler stands at the for- 
ward end of the engine-room. It is shown with its engine 
just beyond the high-pressure cylinder in Fig. 2. It will be 
seen from the sketch taken in the stokehold—Fig. 5—that 
there are two enormous down-cast air shafts. One of the 
difficulties attending Howden’s system is that noairis taken 
from the stokehold by the furnaces, the ashpits being 
closed. Although the latter circumstance does much to 
keep the stokehold cool by preventing the escape of 
radiant heat, it nevertheless remains a fact that special 
means have to be taken to produce a current of fresh 
air. To this end the down-cast pipes just referred to 
rise above the upper deck some 25ft., one on each side of 
the funnel. This last is an exceedingly flat ellipse in 
cross section, and the top of it is 70ft. above the fire-bars. | 
The action of the great cowls or wind sails is so effective 
that there is a strong current of air caused to rise through 
the fiddley gratings, which carries much coal dust with 
it, air coming up through the gratings instead of as 
usual going down, and it will probably be necessary to | 
fit screens round the gratings to carry this dust so high | 
wes it will go overboard instead of dirtying the hurricane | 
eck. 

It will be understood that these ships have literally no | 
rigging of any kind; what may be taken for masts are | 
really the steel centre-posts of the great derricks before | 
described. Their arrangement will be readily understood 
by our sketch, Fig. 7. The eight 
steam winches, four for each derrick, 
are by Messrs. Welford Brothers, of 
Sunderland. Fig. 7 will serve to give 
an excellent idea of the working of the | 
derricks, each with its own steam 
windlass. The snatch blocks or fair | 
leads at the bases of the jibs are fitted | 
with friction wheels of a very simple 
kind. They are stamped steel wheels, 
inside the flanges of which the pulley 
spindles run. In our sketch the 
cupped friction wheels are shown at 
A A, while B is the fair lead thereon, 
and C is the axis on which A A 
revolve. 

It is impossible within the limits of space available to 
do more than direct attention to the more prominent 
features of ships of such magnitude, and in many respects 
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The screws in the top slots of the revolving links are for 
separately adjusting the point of cut off in each cylinder, 
without interfering with the other. Fig. 5—page 467— 
needs no description. Fig. 6 is a cross section, which 
shows the extreme flatness of the floor of the ship. It 
is proper to add, however, that, bluff as she looks above 
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water, she has a fine entrance, and a very clean run aft, 
She has a handsome circular stern, with a good overhang, 
which much improyes her appearance. Fig, 7 shows the 
a oftes derelaks at Apes In annie | ory we 
8 ave something to say concerning the steering an 

anchor gear. In conclusion, we may add that the ships 
have cellular double bottoms throughout, and that they 








can carry water ballast in stern tanks, 


so th 
peller may be always immersed. at the pro. 








THE ROYAL INSTITUTION. 


THE LIQUEFACTION OF GASES, 

THE fourth and last lecture upon the above 
Professor Dewar, at the Royal Institution, was practically 
the same as the third lecture already published by us, so far 
as the experiments were concerned, but rather less technica] 
in other respects. H.R.H. the Duchess of Albany was present 
and occupied the chair, instead of at the previous lecture, 
= — course of the lecture Professor Dewar gave the fol. 
owing :— 


subject by 


Critical Constants of Hydrogen, 1889, 


(Wroblewski. ) 
omen temperature .. .. .. oe co «se oo 240°4deg. C. 
tical pressure... .. .. . o eo WS 2 
Critical density .. a oor Pures 
Ming polmG  .. ss co so os — 250 deg. C. 
Density of liquid at boiling point + 0°063 


In the course of the lecture he incidentally mentioned that 
the chief difficulty in the production of liquid oxygen and 
liquid air had now been reduced to one of expense, but that 
he did not wish to say much about that; a liberal donation 
in help had been given by the Goldsmiths’ Company, and 
other donations by friends and members of the Institution. 

Among the experiments on this occasion was one in which 
carbonic acid gas was allowed to enter a tube with liquid 
oxygen at the bottom. A kind of miniature snowstorm was 
the result as flakes of solid carbonic acid fell. An entirely 
new experiment, was the combustion of hydrogen below the 
surface of liquid oxygen, by the insertion of a minute jet of 
burning hydrogen below the liquid. The water formed riseg 
from the liquid and goes off as what the lecturer called 
“fume,” no ice being deposited anywhere. At the same 
time a quantity of ozone was formed. In another experi- 
ment he filled a 4in. diameter globular bottle of thin glass 
with filtered liquid oxygen, which was of a delicate blue 
colour. This he used as a lens in front of the electric lantern, 
and with the rays passed through it he set fire to brown paper 
to a smouldering extent. He showed that under the cold of 
liquid oxygen common red sealing-wax changes to an orange 
colour. Lastly, he directly liquefied the air of the theatre by 
causing it to condense outside an abnormally cold test-tube, 
and to fall in drops, 


SPECTROSCOPIC ASTRONOMY, 


On Thursday, May 23rd, Dr. William Huggins, F.R.S., 
delivered the first of the series of Tyndall lectures at the 
Royal Institution on “The Instruments and Methods of 
Spectroscopic Astronomy,” in which a glance was taken at 
the comparatively modern origin of the new science of 
astrophysics in 1857 by Kirchhoff and Bunsen, by their deter- 
mination of the true nature of the dark lines of the solar 
spectrum, and due to the absorption of the same vapours and 
gases by which similar bright lines are emitted. The earlier 
worker, by a sort of curious fatality, missed the true interpre- 
tation of the phenomena of the spectrum, and of the 
marvellous potentiality of the spectroscope as a method of 
research on the heavenly bodies. Even Newton failed to see 
the dark lines, although, contrary to the statements of the 
text books, he did use a narrow slit, ),in. and less in width. 

Fraunhofer first observed the spectra of the stars, using a 

rism in front of a small telescope, but it was not until in 

irect result of Kirchhoff’s work on the sun in 1859, that 
similar researches were extended to the stars in this country 
by Huggins, and in the United States by Rutherfurd, and 
in Italy by Secchi and Respghic, that the new astronomy 
was born—mater pulchra filia pulchrior. 

The early form of spectroscope of Fraunhofer, in which the 
stars themselves act as slits, has some great advantages, 
though at the same time great drawbacks. It gathers up all 
the light of the star into its spectrum, while with a slit 
ere the whole light can seldom be taken in. When 
photography is used, whole fields of stars can be photo- 
graphed with a single exposure. Such fields of stars were 
projected on the screen by Dr. Huggins. This form of spec- 
troscope was revived by Pickering, and with it in some four 
or five years he had accumulated spectra by thousands, 
which, after discussion and measurement, were published in 
his great Catalogue of 10,000 star spectra in 1890. 

This instrument fails when the object in the heavens is 
not a point likeastar. It also fails if direct comparison 
is needed for chemical determinations or for motions in 
the line of sight. This wonderful method of determining 
motions of the heavenly bodies, when all other methods com- 
pletely fail us, was first suggested by a in 1841, and 
was first developed and applied to the heavenly bodies by 
Huggins in 1868, 

The spectrum of iron photographed, together with the 
spectrum of Sirius, was shown on the screen. The minute 
displacements of iron lines from star lines, when measured 
by the most refined processes, corrected for earth’s motion, 
gave the motion of Sirius in the line of sight. 

A spectrum of Jupiter was shown, recently taken by Keeler, 
in which the lines were seen to go obliquely in consequence of 
motion in opposite directions, at limits due to rotation, and 
doubled in amount in consequence of the position of the sun 
in the same line as the earth, at opposition, the shift 
between the sun and Jupiter being added to the shift between 
Jupiter and the earth. 

There was shown the new triumph of the motion in line-of- 
sight method in a photographed spectrum of Saturn by 
Keeler, proving by direct observation the truth of the theo- 
retical view that the rings are not continuous bodies, liquid or 
solid, but an assemblage of small satellites, each moving in 
its own orbit. 

Finally, it was shown that in a particular case, when & 
spectrum was common to two stars moving in an orbit, then 
it was possible, without a slit, to detect and to measure 
motion in the line of sight, of which an illustration was 
shown in the remarkable double star discovered at Harvard 


B Aurige, in this case the sbift taking place between the 
lines 0} the spectrum itself, and not meeting an external 
scale, 








Tux directors and officials of the Sheffield and South 
Yorkshire Navigation Company have completed a two days 
inspection of the waterway from Sheffield to Keadby. They 
express spemenres ones ul Ge feee can - metariolly 
increased ro ‘urther i ‘or car y water. 

large vale ond prom warehouse is to be a. the Sheffield 





terminus. The directors have aasewred land from the Dake of 
Norfolk for the storage of iron and heavy material. 
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PUBLISHER'S NOTIOE. 


+ * With this week's number is issued as a Supplement a Two-page 
" Ragraving of an a Passenger Engine, Caledonian Railway. 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 
receive tt. Price 6d. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 





envelope legibly directed by 
postage stamp, in order that 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended insertion in Tos Enoiwetr, or containing 
questions, should be accompanied by the name and writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

Appress WANTED.—// any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.E., late of The Esplanade, Ryde, I. of W., 
re shall be obliged, 

J.8.—You probably refer to Palliser's specification and contract blanks or 

“forms. They are published in this country by Mr. T. B. Batsford, 52, High 
Holborn, and include frame and brick structures. 

A. B.—The vack brake is simply an ordinary lever wagon brake, with a rack 
and pawl on the outerend. A man can stand on the lever, and by jumping 
on it can set the brake block very hard against the wheel, the pawl holding 
the lever down. It is, therefore, more effective than the pin brake, because a 
with cannot stand on the lever and put a pin in at the same time. 

ErratumM.—In our last issues, for ‘the Railway Congress was established a 
little more than four years ago,” read ‘‘a little more than twelve years 
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THE WALKER WILKINS NON-POLARISING BATTERY. 
(Jo the Editor of The Engineer.) 
Sirk,—Will any of your readers kindly say where the above battery can 
ps and oblige, E. G. T. 
May 23th, 





THE SPEED OF STEAMSHIPS. 
(To the Editor of The Bngineer.) 

Str,—I shall feel it a great favour if any reader will be so kind as to 
give me the following information through the medium of your valuable 
paper :—What is the highest speed attained by any English steam vessel 
during last year? Also, what was the highest record of speed on the 
Clyde. RECORD. 

May 22nd. 





CONTRACTION OF MUD BY DRYING. 
(To the Editor of The Engineer.) 

Str,—I shall be glad if you or any of your readers will give me the 
nam: of a book that will assist me to estimate the following :—Mud under 
water taken out of a lake and spread upon grass land, and the bulk of it 
has been on the ground since last September, and is now sufficiently hard 
to carry a horse and cart, and is of an average depth of 24in. What 
quantity of mud in the lake would a cubic yard now on the ground 
represent ? A. P. 

Retford, May 22nd. 





SWING BRIDGES. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged if any of your readers can inform me 
where I may obtain information as to cost and construction of swing 
bridges worked by manual power, with a clear unobstructed opening of 
about 100ft. ENGINEER. 

May 29th. 





SUBSCRIPTIONS. 

Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 ths. 6d. 
: _ Yearly (including two double numbers)... .. £1 98. Od. 

I credit occur, an extra charge of two shillings and sixpence per annum will 

made. Tue ENGINEER is regis Sor transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United ‘Snoten. Foreign Subscriptions 
will, until further notice, be received at the rates given below, i 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-ofice Order must be 
accompanied by letter of advice to the Publisher. 

Tam Paper Covers— 
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Yearly ., 
THiok Parer Oopres— 
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ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be pocmemera. a @ Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “ ordinary” and “ special positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 

ters to be addressed to the Bditor of Tae ENGINEER. 








MEETINGS NEXT WEEK. 

Tue InstiruTion or Junior EnGIneeRS.—Tuesday, June 4th, at 6 p.m. 
Visit the Waterloo and City Railway works. Entrance, Upper Ground- 
street, Blackfriars, 8.E. 

Roya InstiruTion or Great Britain. —Friday, June 7th, at 9 p.m. 
Discourse : “ Phénoménes Physiques des Hautes Régions de 1’ Atmos- 
phére,” by Professor Alfred Cornu, D.C.L., F.R.S., Officier de la Légion 
a’Honneur, Membre de l’'Académie des Sciences, Paris, Hon. M.R.L., &c. 
Tuesday, June 4th, at 3p.m. Lecture: “On Thirty Years’ Progress in 
Biological Science,” by Professor E. Ray Lankester, M.A., LL.D., F.R.S. 
Thursday, June 6th, at 8p.m. Tyndall Lecture: ‘“ On the Instruments 
and Methods of Spectroscopic Astrenomy,” by William Huggins, Esq., 
D.C.L., LL.D., F.R.S., M.R.I. Saturday, June 8th, at 3 p.m. Lecture: 
“On Elizabethan Literature—2. The Masque,” by Professor Edward 
peas D.C.L., LL.D., Professor of English Literature, Trinity College, 
Dublin. 

Geo.ouists’ AssociaTion.—Friday, June 7th, at8 p.m. Paper: “The 
enemy | for Competent Geological Surveys of Gold Mines,” by Nicol 
Brown, F.G.S8. 


DEATHS. 
Ar Singapore, on April 26th, James MacRitcuie, M.I.C.E., municipal 
engineer. 


THE ENGINEER 














MAY 31, 1895. 





MORE MINERS THAN WORK. 


THE miners’ leaders are now face to face with a fresh 
difficulty which has long been impending. In spite of all 
the increase of coal pits during the last few years, the 
number of pit men has been augmented in a still greater 
proportion. Careful observers of the industrial conditions 
of our time have long pointed this out as inevitable. The 
cause at the root of the evil—for evil it undoubtedly is— 
involves no mystery nor any greatsearching. Depressed 
agriculture accounts for the congested coal mine. As 
land went out of cultivation, and farmers found them- 
selves unable to farm at a profit, there was nothing for 
the farm labourer but to leave the country and 
take either to the coal mine or to the town for 
other labour. The trend of the agriculturist to the 
pit has been going on for years; but while the colliery 
industry was prosperous his presence in the workings, 
though always resented, was never seriously resisted. 
Now that coal getting has become unremunerative both 
for employer and employed, labour is seriously facing the 
fresh disadvantage, and asking what is to be done. Mr. 
Edward Cowey, president of the Yorkshire Miners’ 
Association, and Mr. W. E. Harvey, assistant-secretary 
of the Derbyshire Miners’ Association, have both been 
dealing with the matter at miners’ meetings. Mr. Harvey 
is perturbed to find that between the years 1883 and 1894 
the output of coal in the Midland district has only risen 
30 per cent., while the number of men employed in coal 
getting has risen 50 per cent. Mr. Harvey thus comes 
to the conclusion that the increase of persons employed 
is out of proportion to the increase of production, and in 
that lies some reason for the short time worked. This 
is a@ conclusion which has frequently been set forth 
in the columns of THE ENGINEER. It does not say 
much for the perspicacity of the men upon whom the 
miners rely for guidance that they are only now, when 
coal getting as a trade is in the slough of depression, 
beginning to appreciate the fact. Mr. Cowey says that 
the miners, taking the country through, are working an 
average of about 3? days a week. That is because since 
1889 there were no less than 105,000 more men in the 
mines to share the same amount of money and work. 
His remedy for this superfluous labour is to get out of 
the pits the unskilled hands, whose presence there he 
regards as a danger to hundreds of their fellow men. 
But is not Mr. Cowey a little late in the day? Miners’ 
associations are very powerful, and if they had taken 
advice long ago and imposed some restriction in the 
form of examination as to ability, they might possibly 
have succeeded in their object. The New Unionism, 
as developed in the coalfield during the last dozen years, 
has done far more startling things than that; but the 
105,000 superfluous miners are in the pit, and how are 
they to be got rid of ? They are not only in the pit, but 
they are are members of the Miners’ Union, and they have 
acquired the requisite skill, the absence of which is the only 
excuse for depriving them of their livelihood. Nor can 
the argument of danger be taken as justified by ex- 
perience, for the drift of coal-getting has been immunity 
from accident during all the time these workers on the 
surface have been going down into the depths of the 
earth. Serious accidents have been of rare occurrence 
for the last ten years, which more than covers the period 
when mining became so popular an occupation for farm 
labourers. It would thus appear pretty evident that 
although the farm servant is not regarded as the most 
mentally alert of British workers, he is quite equal to 
acquiring the knowledge necessary for the bringing of 
coal to bank without blundering the coal workings into a 
great calamity. Had it been possible in any of the 
mishaps which have occurred in the coal pits, to have 
placed the blame upon unskilled labour, we should most 
certainly have heard of it. The difficulty is deeper and 





Reaprxo Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tux Hnatngsr. Price &s. bg § 


doubt the first remedial effect would be arevival in trade, 
causing general employment of machinery requiring 
steam. But that would not meet the whole case. The 
true remedy for congested labour in coal getting and in 
the unskilled ranks in large towns, is a return of pros- 
perity to British agriculture, which, if it did not draw 
back farm labour to its legitimate field, would, at all 
events, prevent the continual migration from the country 
to the coal pit and the great towns. 


RAILWAY ACCIDENTS IN 1894, 


As it has happened on former occasions, so now we 

find that one serious accident entirely changes the 
character of the railway record for the year. Had it not 
been for the terrible and peculiar catastrophe on the 
North-Western line at Chelford, near Crewe, the passen- 
gers killed by purely train accidents on the lines of the 
United Kingdom last year would have been only two, 
rendering 1894 a purely exceptional year in regard to 
such fatalities. From 1674 downwards we find no year 
in which accidents to trains were fatal to fewer than five 
passengers, and the average for the twenty years runs as 
high as twenty-eight. Itis also singular that disasters 
on a large scale are apt to occur just upon the close of 
the year. The tragedy of the Tay Bridge was of this 
character, so also the fatal affair at Shipton, on the 
Great-Western line, and now the extraordinary collision 
at Chelford. As it is, the passengers killed by railway 
accidents, strictly so-called, were sixteen last year; one 
such life being lost on the Lancashire and Yorkshire Rail- 
way, and one on the Highland Railway, the remainder 
being sacrificed in the Chelford collision. Ireland had a 
very mild record, no passenger being killed by an accident 
to a train, and only four injured; while among the ser- 
vants of the Irish companies there appears no case either 
of death or injury from such a cause. On the English 
lines there were some narrow escapes from serious results 
during the year, notably in the collision between a Great 
Northern express and a goods train near Northallerton, 
when some of the members of her Majesty’s Government 
were placed in peril, and an engine-driver lost his life. 
The passengers injured by accidents occurring beyond 
their control were 3847, a number considerably below the 
average. The servants killed in the same class of acci- 
dents were six, and the injured 62—numbers comparing 
favourably with 1893. Of course, it is easy to run up the 
list of fatalities and injuries to a very high total by in- 
cluding persons of all classes and accidents of every kind. 
But, as we have shown in remarks already offered on the 
subject, the accidents of the road, if fairly summed up, 
show that railway travelling is comparatively moderate in 
its sacrifice of human life. As many as 101 railway pas- 
sengers were killed last year by accidents of a miscel- 
laneous character, some of the victims being chargeable 
with want of caution. In the same category we find 
473 deaths among the companies’ servants. In the case of 
those who were neither passengers nor employés, we 
find 80 who were killed at level crossings, 112 who 
committed suicide, 283 who perished as trespassers, and 
44 others not classified. Thus, the killed became 1115, and 
if to these we add the fatal accidents occurring on railway 
premises, but in which the movement of vehicles used 
exclusively upon railways was not concerned, the total 
deaths became 1185, including twenty persons in the 
employ of contractors. 
Respecting the class of accidents befalling the trains, 
there were 48 collisions in which passenger trains were 
more or less concerned, besides which eleven were 
limited to the goods traffic. There were 47 instances 
in which passenger trains or parts of passenger trains 
left the rails, and 127 cases in which trains ran over 
cattle or other obstructions on the line, while 38 
trains ran through gates at level crossings. There were 
3887 failures of tires, but nobody was hurt, and 186 axles 
failed, all without any injury to passengers, but one 
servant was killed and one injured. Of broken 
rails there were 254, but there was no death or 
case of injury in consequence. The list of killed 
and injured among the men employed on the line 
isa melancholy record. The fatal cases included 45 
brakesmen and goods guards, 16 engine drivers, 29 firemen, 
46 mechanics, 107 permanent-way men, 61 porters, 38 
shunters, and 10 signalmen. But while there are only 
38 shunters thus registered as killed, in another list we 
find as many as 113 men lost their lives while engaged 
in shunting operations of one kind or another. The rail- 
way traffic is worked with a marvellous amount of 
security for those who are simply travellers; but in the 
actual working there is a sacrifice of human life which 
calls for much regret, and for every possible effort to 
reduce its amount. Concerning the failure of material, 
there are certain particulars given in the report, amongst 
which we find that of 254 rails which broke, seven were 
made of iron and the rest of steel. Of the 97 crank or 
driving axles which broke, 29 were made of iron and 68 
of steel. The average mileage of 28 crank or driving 
axles made of iron was 256,824 miles, and of 66 such 
axles made of steel, 264,081 miles. 


MASONRY IN TROPICAL IRRIGATION WORK. 


AppaRENTLY the recent failure of the Bouzey Dam has 
not been without effect upon the minds of those living in 
the neighbourhood of similar constructions. It is but 
natural that a feeling of anxiety should exist as to the 
possibleconditionof the many masonry dams for instance, 
that have been built in connection with the vast number 
of irrigation works carried out in our Eastern Colonies and 
India. What these lack in proportions when compared 
with the Bouzey Dam, they may be said to make up for 
by their number, and by the great areas of storage they 
provide. It has been remarked that in a large number 
of cases the work put into the masonry dams and spill- 
ways is of such inferior character as to constitute an 
ever present source of danger. In providing the thou- 
sands of irrigation works that are demanded by the con- 
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carried on, expenditure has to be closely studied, and it 
is alleged that those responsible for the execution of 
such works are tempted to reduce their estimates toa 
point not admitting of the class of works necessary to 
ensure full immunity from risks by accident. An 
engineer of large eastern experience narrates to us an 
instance in which the masonry of a newly finished dam 
permitted the flow of water through its interstices almost 
as freely as through a sieve. This dam, he tells us, had 
a head of water against it of some 16ft. That was the 
normal irrigating level; but during the continuance of 
the monsoon rains, by which the tank was filled, 
this dam acted as a spill, and often had as much as 3it. 
depth of water discharging over the summit. How fara 
work of the quality described could be fitted to bear 
such a strain will be readily appreciated. This dam was 
upwards of 400ft. in length, and the area of water im- 
pounded by it was fully four square miles. Such a body 
of water, had it been suddenly released by the failure of 
the masonry dam, must, in its course seawards, have 
inflicted total ruin on the crops irrigated by it, and would 
_— swept away many villages and destroyed many 
cattle. 

Our informant is of opinion that works of the defective 
character above described are far more numerous than it 
is pleasant to think of. In this particular case named, 
the dam was after a time entirely rebuilt, and doubtless 
at a cost that would have far more than provided for a 
higher and more permanent class of work. The local 
papers, we are told, have taken the alarm, at least in one 
eastern colony, and stimulated by the late experience at 
Bouzey, are demanding that more attention should be 
given to the quality of the masonry of the numerous 
irrigation works spread over the country. The necessity 
for this will be apparent from the details given of the 
instance we have quoted. The fact seems to be that it is 
rare to find anything deserving of the name of masonry 
put into works of the class cited. Most of it 
apparently is of the merest rubble, little or no 
attention being given to proper grouting. Such 
work under a pressure of from 16ft. to 19ft. of 
head must almost necessarily have numerous fissures 
for the escape of water, and the latter when long 
continued, must in the end bring the work down. 
We all know how strongly the effect of heat and cold 
on concrete works have been debated. At Bouzey the 
cracks inthe concrete are stated to have opened and closed 
with every great variation of temperature, and it is fortu- 
nate, perhaps, for dwellers in tropical climates that the use 
of concrete in hydraulic works has been very limited. 
It might be thought that in the tropics such variation 
would not be great, but assurance has been given that 
this is far from being the case. The heat of the sun 
during the day is excessive it is true, but in many 
situations—especially where high forest may surround 
these—the cold of the night is almost as great as is the 
heat of the day. The thermometrical range, therefore, 
during the twenty-four hours far surpasses in such 
instances as we have been considering anything likely 
to be known in European practice. Furthermore, 
there exists another reason why the masonry work of 
irrigation dams in a tropical climate demands greater 
care than that called for in more temperate regions. 
Vegetation there attacks masonry with far more rapidity, 
and with more disastrous effect, than in cooler climates. 
Unless the greatest care be exercised to close the joints, 
and even when this be done, unless constant attention is 
given to the eradication of the earliest signs of vegetable 
growth, the destruction of everything but cyclopean 
masonry is both certain and rapid. For both these 
reasons particular attention to the character of masonry 
—especially of that used in hydraulic work—is necessary 
in tropical climates. 

Tt is beyond question that in India may be found num- 
bers of masonry and other dams of the very best possible 
construction and material; dams which really could not 
be made better; dams which reflect infinite credit on the 
English engineers by whom they have been designed and 
constructed. But if all that we hear is to be relied upon, 
it is the case, as we have said, that there is an immense 
number of irrigation works constructed with so little re- 
gard to quality as to constitute an element of serious 
danger. No doubt failures arising from the cause named 
have been far from infrequent. Herein England, unless 
the instances were of exceptional gravity, we should 
probably hear nothing respecting them. But among the 
people affected they must tend to produce a feeling of 
distrust and a disinclination to take up land capable of 
irrigation from newly-constructed tanks. The Colonial 
Press is observant of this fact, and calls for more strin- 
gent observance of the quality of the work put into 
these last. 

We have remarked thatalthough works of the character 
and dimensions of that at Bouzey are rare, even in our 
Indian Empire, that throughout our Eastern possessions 
there are minor works numerously scattered that are of 
dimensions quite sufficient to give rise to sad results in 
the event of their failure. Those who have acquaintance 
with these are of opinion that the Colonial Press does 
rightly in calling for greater care in the execution of 
the masonry entering largely into their construction. It 
is quite certain that in the particular case that has been 
quoted to us it was a penny-wise-and-pound-foolish policy 
to have permitted such work as that described ever to have 
been carried out. If that case is to be,as it has been 
alleged that it may be, accepted as typical of a large num- 
ber of others, it is evident that the remonstrances of the 
Colonial Press have not appeared too soon. 
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THE EIGHT HOURS MOVEMENT. 

StRENvOUS efforts are being made by the Yorkshire Trades 
Unions to galvanise the eight hours agitation into something 
like life. The Sheffield Trades Council held a demonstration 
at Brightside last Sunday week. Some 6000 people were 
present, and there was much tooting of trumpets, banging 
of drums, and waving of flags. A lack of reality, however, 
pervaded the whole business, and when the place of assembly 


was reached, the audience gradually melted away, until 5000 
out of the 6000 had departed before the last resolution was 
put from the two platforms. An amusing incident occurred 
after the first resolution had been submitted. A local brass 
band, which is very popular in the district, started to play 
an overture, which had the effect of attracting the crowd 
from the principal platform, leaving the local labour leaders 
stranded high and dry without an audience. The difficulty 
was met by these gentlemen, assisted by a few others, 
pushing the wagon which had been requisitioned as a plat- 
form, after the departing audience, and then patiently wait- 
ing until the bandsmen had finished their music, when they 
again had a chance of “ pleading the cause” of the working 
men. The resolution which was submitted declared: ‘That 
the time had arrived for the adoption of a maximum eight 
hours working day in the United Kingdom.” It called 
upon the Government to promote a Bill, regulating the 
hours of labour to eight per day, or forty-eight per week 
such leglislation to be enforced on all the trades and 
occupations “ save where a majority of the organised mem- 
bers of any trade or occupation protest by a ballot vote 
against the same.” The various speakers ridiculed the idea 
that this proposed limitation of working hours would drive 
trade out of the country, asking how they were going to take 
factories, workshops, railways, and mines out of the land? 
It does not seem to have occurred to these sagacious orators 
that what they declare to be impossible has already taken 
place. Some of the largest establishments on the Continent 
are English-owned, and many of the fixed incomes received 
in England are from foreign investments. They plume them- 
selves on the thought that although the masters may go away 
the mines and other establishments must stay behind. As 
they have been repeatedly asked, and are asked again in a 
local paper, ‘of what value are workshops without work, 
factories without orders, railways without traffic, and houses 
without tenants?” 
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The Naval Annual for 1895. By Lorp Brassey. 
{Frva Norice.] 

THREE separate chapters of this work are appropriated 
to a discussion upon the recent war between China and 
Japan. The battle of Hai-Yun-Tau (or Yalu) is dealt 
with somewhat elaborately, and diagrams are given of 
the ships’ positions at five different periods during the 
action. The account is largely taken from a Japanese 
source, and great care has been observed in pieceing with 
it supplementary details supplied by Herr von Hanneken 
to the Marine Rundschau, and by other authorities. 
The following fatal general instructions were issued by 
Admiral Ting to the Chinese captains under his orders :— 

(1) In action, sister ships, or subdivisions of pairs of 
ships, shall, as far as possible, remain together, and 
support one another in attack and defence. 

(2) A ruling principle should be to keep bows on to the 
enemy, 

(8) All ships must, as a general rule, follow the motions 
of the admiral. 

The Japanese Commander-in-Chief, Admiral Ito, on 
the other hand, grouped his vessels in two portions :— 
The flying squadron, consisting of the Yoshino and three 
other swift cruisers, and the main squadron, consisting of 
the Matsushima, flagship, two sister vessels, and three 
others, including the slow old Hi-yei of 10°8 knots, the 
keeping of this inferior vessel in line with very much 
faster ships being about the only blot in the arrange- 
ments. 

From the first the Japanese admiral took the initiative, 
and after the flying squadron had skimmed round the 
wings of the Chinese line—which rapidly fell into a con- 
fused mass and lost formation, owing to its anxiety to 
carry out the orders of Admiral Ting as to heading the 
ships towards the enemy—the main squadron of the 
Japanese followed up, and the Chinese found themselves 
between two fires. Then, before the broken lines of the 
Chinese ships could be re-formed, so as to prevent their 
masking one another’s fire, a condition of things 
which was inevitable to ships remaining “in pairs” 
and keeping ‘“bows-on” to the foe, the terrible 
Yoshino, Takachiho, and Kaniwa came circling round a 
second time at a speed of 17 or 18 knots, and had swept 
right through the Chinese line, firing each of their heavy 
quick-firing guns, of Gin. and 5°9in. calibre, some ten or 
twenty times to every round that the enemy was able to 
get off. Then again, before Admiral Ting could collect 
his scattered ships, the Japanese main squadron was in 
their midst, and passed around the right flank of his 
broken line to its rear, where of course Admiral Ito was 
master of the situation. Indeed, it was only whilst the 
two fleets were momentarily at close quarters, that the 
Chinese succeeded in sending home a few effective shote 
from heavy guns, and the Matsushima was disabled by a 
12in. shell from the Ting Yuen, of which she was abreast. 
But such tactics as the Chinese observed could only have 
one result in the face of so energetic an enemy as the 
Japanese, and, whatever may be the opinion of those who 
are desirous of rendering homage to the bravery of 
Admiral Ting and that of his gallant crews, who fought 
the Chih Yuen and the King Yuen until they sank under 
the weight of metal poured into them, there is absolutely 
no doubt that from the very first the Japanese had it all 
their own way. 

The anonymous writer of ‘Lessons from the War in 
the East,” points out, with considerable emphasis, the 
fatal mistake which had been made by the Chinese, who, 
having up to 1886 provided a good navy and capable 
instructors, from that period ceased to keep pace with 
the times. Consequently, whilst the Japanese were 
watching with the deepest interest the introduction of 
the quick-firing element into the heavy armament of 
modern war vessels, and adopting the system with the 
utmost rapidity so soon as its value had been conclusively 
proved, from 1887—the very year of the trial of the first 
4-Tin. rapid-firer at Elswick—nothing new was attempted 
in China towards the re-armament of the ships, and the 
bulk of European advisers and assistants were dismissed 








from Celestial employ. It is true that some large quick- 
firers had been bought from Elswick and copied in the 


Kiangnan Arsenal, but they had not been placed afloat 
An important incident is recorded from Yalu, as illus. 
trating the value of common shell employed with a large 
bursting charge, and the impotance of mere armour. 
piercing projectiles, or those without bursting charges, in 
acting against unarmoured cruisers. One of the 19in 
Krupp projectiles penetrated the side of the Matsushima, 
passed just underneath a loaded Whitehead torpedo, went 
through two store-rooms and a large oil tank, and was at 
last stopped by the armour round the after barbette. The 
age e broke up and proved to be a common shel] 
lled with cement. Had it contained powder and burst in 
the vicinity of the torpedo, the latter would probably haye 
been exploded and the Matsushima have been destroyed, 
The Chinese are reported to have left their boats in har. 
bour. The writer of the article under consideration believes 
that they acted wisely, for even if the boats are not 
struck by hostile shot, they will probably be rendered 
useless by the concussion of the guns of their own ship, 
This was amply proved at Alexandria, for after the bom. 
bardment some of the captains had difficulty in finding 
a boat to convey them to the flagship. The “ blast” of 
the heavy guns upon the Chinese Admiral’s own ship at 
Yalu was so great that he was—with his staffi—thrown 
from the bridge by the very first round that was 
fired, and we fear that this may prove to be a most serious 
matter even with some of our own vessels that have 
cumbrous superstructures in the way of the guns’ blasts, 
It is remarked that ‘‘no one can study this fleet action 
without considering the value of broadside v. end-on fire, 
Is not too much now sacrificed to the end-on fire prin. 
ciple? It is broadside fire which must decide a fleet 
action. In the old days every effort was made to 
avoid the end-on position, for fear of being raked; and 
our ancestors had more experience of war than we have.” 
As regards the rapidity of fire during the action at Yalu, 
the Yoshino is taken to illustrate the average speed 
maintained by the Japanese. The tactics pursued by the 
Japanese Admiral were such as, generally speaking, to 
bring only one broadside into action at a time. The 
Yoshino was armed with twelve guns, but two of them 
were carried on the middle line, so she was able to fire 
seven guns on each broadside. During the action ske 
must have fired about 1200 rounds—that is, an average 
of 170 rounds per gun; and this would give nearly ore 
round per minute per gun. We are told that the two 
Chinese ironclads fired 197 rounds from their 12in. guns 
and 268 rounds from their 6in. guns. Thus eight 12in. 
Krupp guns each fired 25 rounds, and four 6in. guns each 
fired 67 rounds during the battle. It is clear then that both 
sides fought their guns with considerable rapidity, and 
the small effect produced by the Chinese fire must have 
been due to the bad aiming of the gunners. That the 
Chinese had little or nothing of practical experience 
with the heavy guns is proved by the accident which 
occurred to the Admiral and his staff, already alluded to. 
Had they realised the effect of the blast upon the bridge 
they would have avoided this spot, more especially upon 
firing at high angles of elevation, as must then have been 
the case. The disposal of empty cartridge cases in 
action is an interesting point raised in this article. The 
Japanese simply pitched them down the hatchways, and, 
in spite of this rough treatment, the cartridges were 
found almost all serviceable for reloading after the battle. 
It stands to reason that the 1200 or more cartridges fired 
by the Yoshino could not have been left to encumber 
the fighting deck, and the Japanese solution to the 
problem is probably the best. The advantages of inter- 
changeability of parts is dwelt on with great emphasis. 
The Japanese, in purchasing their quick-firing guns from 
Elswick, have had the same advantages of interchange- 
ability of all parts of guns or mountings as has our 
English Navy. The importance of this has been clearly 
demonstrated in connection with the battle of Yalu, for 
every gun which was not totally disabled was repaired 
and refitted with spare parts, some of which were taken 
from the totally disabled guns. Within three weeks of 
the battle all the ships were able to return to service. 

Chapter VII., on “ International Law and the Sinking 
of the Kowshing,” after a careful review of the circum- 
stances connected with that act of violence on the part 
of the Japanese commander, decides, with apparent 
justice, that a breach of international law has been com- 
mitted for which formal amends should be made. 

Chapter VIII., on “Naval Reinforcements in War 
Time,” deals with the supply of warship material and 
machinery. The writer commences by summing up the 
results of his excellent article on the supply of the ships 
themselves, which appeared in the “ Annual” last year. It 
seems that there are sound reasons for anticipating that 
the private yards could turn out warships on the following 
scale, even if all existing Admiralty requirements were 
complied with :—Forty torpedo boat destroyers—Speedy 
and Havock classes—in about eighteen months; eighty 
cruisers—Crescent and Cambrian classes—in about two 
years; twenty battleships — Centurion and Renown 
classes—in about three and a-half years. As an instance 
of the extraordinary rapidity of construction possib'e 
under circumstances of necessity, the writer mentions 
that contracts have recently been entered into by leading 
Scotch and North-country firms for the delivery to 4 
foreign Government of twin-screw vessels, 500ft. long 
and of 12,500-horse power, suitable to be used as cruisers 
and commerce destroyers, ready for sea in twelve months 
from the date of order. ; 

A serious point in the acceptance of Admiralty 
machinery work by private firms appears to be the arbi- 
trary nature of Government inspections. There is, first, 
the inspector at the factory during construction; secondly, 
the inspector at the yard where the vessel is being built; 
and thirdly, there is an inspector at the dockyard at 
which the ship is delivered. All these inspectors must be 
satisfied ; yet their views sometimes differ, and are even 
alleged to . now and again contradictory. But there 18 
one matter which cannot be too strongly animadverted 
upon. This is the making use of tenderer’s drawings 
when the tender itself is not accepted. Yet we believe it 
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to be a common practice at the Admiralty. When a 
recent battleship was being designed, plans for the bar- 
bette mountings were sent in by a prominent firm, whose 
tender had been invited by Government. The tender 
was not accepted, yet the return of the drawings was 
withheld altogether. This savours of bad faith, and 
might lead to serious trouble were ships and machinery 
suddenly required from private firms in the event of war. 
An interesting paragraph appears in this paper as to the 
widespread nature of the area affected by large Admiralty 
orders. No less than thirty large firms, whose establish- 
ments are situated in fifteen towns, were engaged in 
supplying various portions of machinery and material 
under a contract made by Maudslay, Sons, and Field, 
for the propelling and auxiliary machinery of the 
Renown, and this takes no notice of those who supply 
the crude materials used in the production of the finished 
articles, 

The chapter upon “ Armour” contains an interesting | 
résumé of observations made by spectators at Ochta, St. 
Petersburg, in June last, upon the probable construction of 
the “secret process” projectiles which were tried against 
steel plates. There appears to be every reason for | 
believing that it is nothing more than that of the “ capped 
shot” already tried many years ago at Shoeburyness. A | 
cap of soft steel or iron is mechanically fitted to the | 
hardened point of the projectile, and itself sustains, | 


A description is given in the chapter on ‘‘ Ordnance,” 
of the new 12in. wire guns about to be mounted in the 
Magnificent and her sister battleships. The wire in 
these guns is wound on to an outer and inner “A” tube 
from lin. to 1°2in. thick, specially designed with a view 
to cutting out and replacing by a liner when worn 
by erosion. The wire is held at the end of each coil by 
a band, and the whole is covered by a steel jacket, 
which protects it and contributes longitudinal strength 
to the piece. The 12in. wire gun, which is about 35 
calibres in length, and very slender at the breech part, 
fires a charge of 1674 lb. of cordite, made up in quarter 
charges. The erosion is even, but is sufficiently great 
to be serious. The mounting is, we understand, quite 
different to that of the main armament of the Royal 
Sovereign class. A huge set of springs in four lengths 
lies in a hollow piston, which is pressed back into 
an oil recoil cylinder by the action of recoil. Thus, 
both springs and cylinder restrain recoil, and the former 
bring the gun into the firing position again when 
required. The breech screw is automatically caught | 
during recoil and opened for loading. The hand gear for | 
working the breech screw is very similar to that | 
employed for the Canet guns, drawings of which have 
already appeared in THz ENGINEER. 

There is one point in regard to the 12in. wire gun, 
which is by no means clear. The erosion is said to be | 


instead of the hardened point—which is brittle—the | ‘ serious ” when fired with cordite. It is presumable, 


shock of impact. It—the cap—is, of course, destroyed 
by the blow, but the hardened point of the projectile 
passes on uninjured into the surface of the plate, which | 
is thus penetrated, and the projectile remains unbroken. | 


therefore, that the A tube may not be expected to have a 
very long life. But, if such be the case, what guarantee | 
have we that the removal of the inner A tube can be 
effected at all without ccushing up the gun by the! 


tremendous pressure of the wire? It is wound on ata 
tension of about 50 tons to the square inch. There is 
little doubt that the inner tube will set into its place after 
a large number of rounds have been fired from the gun, 
and the mechanical fit which is said to exist between 
the inner and the outer tubes will be overcome, so that 
the tube will have to be forced out. We greatly fear that 
this process will be found to be an impracticable one 
and that it will involve a considerable risk of ruining the 
gunf rom the strain of the wire from without. I=fsuch has 
actually been carried out and found successful, it would 
be interesting to know the fact. 

The increase of muzzle velocities during the year has 
been very remarkable. At Elswick a velocity of 4800 
foot-seconds has been achieved from an experimental gun 
with a cordite charge. 

The chapter on the Naval Manceuvres of last year is 
well put together, though, of course, interest in these 
evolutions was not very great, as they collapsed so sud- 
denly. But the writer pertinently remarks that there is 
absolutely no analogy between mancuvres and actual 
warfare. 
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ON A GREAT WESTERN FOOTPLATE. 


In our impression for November 2nd, 1894, we illus- 
trated two new types of locomotive designed by Mr. W. 
Dean, locomotive superintendent of the Great Western 
Railway, to meet the conditions of modern passenger 
traffic. With the change of gauge from broad to narrow 
came new rolling stock, specially designed to give pas- 
sengers comfortable and even luxurious travelling. It is 
certainly not too much to say that each of the new 
corridor bogie coaches weighs twice as much as the old 
four-wheeled coach, and the great height of the new 
vehicles and the clerestorys on their roofs much augment 
the effect of the wind on them, especially a quartering 
wind blowing from ahead a little to the right or left. 
The weight of the passenger train has increased out of 
proportion to the number of passengers carried. But 
this has counted for very little with the directors, who 
hold the wise policy that in providing comforts for 
travellers, to be penny-wise is to be pound-foolish. It 
may be taken that most of the fast passenger trains 
running to and from Paddington are equivalent to sixteen 
to eighteen of the old coaches, and such trains require a 
great deal of power in order that they may keep time 
with punctuality. In several respects Mr. Dean’s bogie 
engines of the Achilles, or 3031 class, with cylinders 19in. 
by 24in., and single drivers 7ft. 8in. diameter, are the 
most original in design that have been produced in this 
country for some years; and so much has been said 
about them in the way either of praise or blame, that a 
statement of our own personal experience on the foot- 
plate will not be without interest for.a great- many of 
our readers. Through the courtesy ‘of Mr. Dean we 
have recently made two trips, one to Swindon from 
Paddington, and the other from Swindon to Paddington, 
on the same day. As is tolerably well known, the line is 
very nearly level the whole way, rising slightly to Swindon, 
and the curves are easy. The weather was very fine, 
and so far all the conditions were favourable to good 
running. On the other hand, the permanent way is being 
renewed, and this necessitated more than one “slow 
down.” 

Speaking of the permanent way, it may be worth while 
once for all to answer a statement which has several times 
been made by those who are really not sufficiently well 
informed to make any statement connected with the 
Great Western Railway, to the effect that Mr. Dean’s 
new engines had been very destructive to the per- 
manent way. _This is not the truth. The truth is 
that the line is being quietly re-laid on cross sleepers, 
and that the old road has not had much money 
spent upon it of late. The renewal takes place on 
Sundays, five or six miles being done at a time. Parts 
of the old road are very rough riding at present, but 
the new engines have had no more to do with that fact 
than their predecessors had. The newcross sleeper road 
leaves nothing to be desired, and will no doubt be a 
source of happiness to Mr. Dean when it is finished. 

We have already given full dimensions of the new 
bogie engines. The special peculiarity about them is the 
construction of the bogie. Thecylinders are 19in. diameter, 
and the valve chests are placed underneath them, as in cer- 
tain of the late Mr. Stroudley’s engines, and Mr. W. Adams’ 
engines on the South-Western Railway. Mr. Adams uses 
a leading bogie, but only with outside-cylinder tender 
engines. These have, of course, the slide valves vertical 
inside the frames. The difficulty to be overcome by Mr. 
Dean lay in fitting a bogie to an inside-cylinder engine 
with the valves under the cylinders, and this difficulty he 
has got over with much ingenuity. The bogie pin is 
secured to a bridge which crosses beneath the bogie frame, 
and is secured to the engine frame by four taper legs and 
palms, these last being riveted inside the engine 
frames. The bogie pin is put in, so to speak, from below 
instead of above ; and it enters a spherical ring in a die on 
which traverses a slot in the cross-bridge of the bogie 
frame. The bogie carries the engine by four slings, 
which always tend to return it to its place after a curve 
has been traversed. But to make the engine a little 
stiffer laterally, a couple of helical springs are placed in 
the die-slot. Each axle-box of the bogie has a separate 
plate spring. The wheel-base of the bogie being very 
considerable, it would have been difficult to work ina 
compensating beam, which would have added much 
more to the weight and cost than it would have been 
worth ; for seeing that the carrying slings are ball-and- 
socketed in their bearings, it is clear that the bogie can 
accommodate itself to the road as much as is desirable 
now. When the bogie has to be removed, it is only 
necessary to take off four nuts on the lower ends of the 
legs before alluded to. Then the leading end of the 
engine being slung up, the bogie is wheeled out 
with the under bridge complete. The arrangement has 
given no trouble whatever, and is perfectly satisfactory 
in every way. 

The distance from London to Swindon is 77} miles, 
and the express time allowed is eighty-seven minutes. 
Thus the pace must be a little over fifty-three miles an 
hour, making no allowance for getting up speed at start- 
ing and slowing down at stopping. We reproduce here, 
for the convenience of our readers, a speed and time 
table, which will be found on page 375 of our last volume. 

We left Paddington about half a minute late,* steam 
1621b., blowing off. The train consisted of seven large 
corridor bogie coaches and a brake van, reckoned at 
sixteen coaches of the old narrow gauge stock. The coal 
used is Aberdare, with a considerable proportion of slack. 
The fire-door consists of two cast iron cheeks, which 
can be drawn together or pushed apart by a lever, 
so as to close the circular fire- hole. Normally, the 
sliding door is left full open, and the fire - hole partially 
closed by a circular plate, with about one-third of the 
top cut off. It ishinged below, so that it can drop flat out 
of the way of the sliding door, and is provided with a 
chain by which it can be opened or shut; when shut the 








* For sufficient reasons we do not give either the ‘day or hour, or the 
names or of the engi 
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force of the draught keeps it closed. The top of the 
fire-hole is fitted with the ordinary scoop deflector, and 
the fire-box has a brick arch, the duration of which is 
from two to four weeks, according to the work done by the 
engine and the care used in erecting it. The tubes in 
these engines are of iron, ferruled at the fire-box end, and 
they give no trouble whatever. The engine on which we 
rode, although doing hard continuous work, has not had 
a boiler-maker near it, even so much as to drift a single 
tube, for eight months. The driver was a steady middle- 
aged man, who has served the company, he told us, boy 
and man for thirty years; the fireman an intelligent 
young fellow—both excellent men, such as are fitted for 
driving expresses. With so heavy a train the engine took 
some little time to get into her stride; once she had 
settled down to it, things became monotonous on the 
footplate. Firing was tolerably constant. All the coal 
was sent straight in, it being found best to keep a high 
ridge in the middle, from which the coal is shaken down 
at each side by the unceasing motion of the engine. The 
steam pressure kept very steadily between 155 and 160, 
never lifting the safety valves, however. Both the back 
and front dampers were used. The boiler is fed not by 
injectors, but by two pumps. One injector is provided to 
supply the boiler when standing or in an emergency. 
During the whole run the feed was hardly ever altered, 
as far as the pumps were concerned, and the water 
with a ? glass maintained a wonderful steadiness. One 
could have conceived that there was an automatic regu- 
lator. The screw reversing gear was set to cut off steam 
at quarter stroke, and the blast was soft, but the 
draught was quite sharp enough to set the coal dancing 
in the fire-box, and lead to the conviction that a thin fire 
of such small stuff would soon find its way up the 
chimney. 
Speed and Time Table. 


Dist. Time! Speed 


From. To. 


Train. 








Miles a. M. 
10.15, 10.45, 11.25, 11.45, 

1.15, and 3.0 .. . Paddington) Swindon 77} 127; 533 
12.58, 1.26, 3.8, 6.18, 

6.58, and 8.36.. ..| Swindon Paddington 77} 1127) 535 
3.15 .. .. .. «. «. Paddington) Swindon 774 (130! 51 
1.5, 5.0, and6.0 .. ..| Swindon Paddington 774/180) 51 
4.43 .. co co co op} SWinGOM Paddington 774 182) 504 
Be <6 ce ss te 1 | ee Reading 41} 049) 504 
a ee ee Westbourne Pk. 51} 1 2) 50 
13.52 .. oe cc «| Bristol Exeter 754 1 28 ait 
ote ae eee Bristol 754 128) 51 
2.9, 2.80, 3.45, 4.3, and 

5.45 .. .. «. .-| Bristol Taunton 443 051) 52} 
ORT © os. 50. 05 an, a0) ee Taunton 443 053, 504 
11.18, 11.31, 12.55, 4°49, 

and 6°26 .. .. .., Taunton Bristol 443 052) 51h 
2.40 .. se «+. oe o.; Taunton Bristol 447 053, 504 
SD 5s ss os os 0: | eee Birmingham 653 119) 50 
Se 4. as ve os 06s) CRE Leamington 424 051) 50 





Some way down the road we saw in a cloud of dust the 
tail end of a Reading express which had left Paddington a 
few minutes beforeus. There are now four lines of way ot 
Swindon. As the Reading train is timed for a slower speed 
than our train, we overtook it slowly, and ran side by side 
for some little time. It wasdrawn by asix-wheeled single 
engine of an older class than ours, and a good opportunity 
was afforded of seeing what goes on in the action of 
springs, &c., when a train is travelling at some forty-eight 
or fifty miles an hour. By degrees we drew ahead and 
thought no more of the Reading train. At various 
places along the road are rails, chairs and sleepers, packed 
as close as they will lie, ready for the Sunday work of 
relaying Here is a man with a red flag, and we have to 
shut off steam, and slow down to fifteen miles an hour, 
while we run over a place where a gung of men are 
at work on the road. The jet blower in the chimney is 
turned on lest flame should come out of the fire-door and 
scorch us off the footplate, down go the dampers. The 
fire door is thrown open, steam is shut off, and the train 
just touched with the vacuum brake. A hundred yards 
or so traversed and we are away again. But, although 
steam is blowing off, we have an admirable illustration of 
the loss of time brought about by these slacks. Not 
only does the engine take time to get into her stride 
again, but all the conditions are upset. The fire is 
spoiled for the time being; the injector was used for a 
couple of minutes to prevent the safety valves lifting, 
and now the water rises to the top of the glass; a little 
more and priming would begin. The engine is skilfully 
coaxed up to her work. But just now the Reading train, 
which has not been slacked, overtakes and passes us, 
and another mile is traversed before we once more draw 
ahead and see no more of it. Another slack takes place 
running through Reading, thirty-six miles from Pad- 
dington, traversed in precisely forty-five minutes—speed 
forty-eight miles an hour including slacks. There is some 
rather rough riding between Reading and Swindon in 
places where relaying is in hand, and one more slack and 
Swindon is reached just three minutes late, the lost time 
being accounted for by the slacks. No attempt was 
made to make up the time. 

The performance of a similar engine, hauling an up 
Bristol express, was in some respects yet more creditable, 
the load being heavier. The train consisted of nine big 
coaches, equal to eighteen, as far as Reading, where one 
was slipped. The driver and fireman were in this case also 
men of much intelligence and skill in their calling. Ason 
the run down, so on the run up, the feed was hardly ever 
touched, the water was carried at three-quarter glass with 
great steadiness, and the pressure was steadily main- 
tained at about 155lb. The firing was done somewhat 
differently, every man having his own method. That is 
to say, on the run up firing took place oftener, with less 
at a time, than on the run down. In that case, too, the 
driver ran most of his time with the regulator full open. 
On the up run the driver kept the regulator half-open. 
The link motion was set to cut off at quarter-stroke. On 
this up line there is some very rough riding indeed; but 
all that will be a thing of the past in a few days, as the 
new permanent way takes the place of the old. It was 
interesting to watch the way in which driver and fireman, 
each at his own side of the engine, picked up signals, of 





which there are an abundance, and made signs to each 
other as each was caught. Once the signals were againgt 
us, and the train was nearly brought toa stand. There 
was some whistling, and the signal dropped; and as we 

assed the signal cabin our driver shook his fist good. 
umouredly at the signalman. And now, as we begin to 
near Paddington, the fire is allowed to burn down, the 
semicircular door is dropped, the two sliding doors 
brought within an inch of each other, and through the 
chink is thrust a pricker, with which the fire is spread on 
the grate. This operation is repeated once more before 
the end of the run, and so well have things been managed 
that when we stop there is 160 1b. pressure in the boiler 
and but a few shovelsful of hot fuel on the grate. 

On such runs nothing is more suggestive of safety than 
the vigilance exercised by the driver, and, so far as his 
duties will allow him, by the fireman. This vigilance is 
systematic, disciplined ; it has become second-nature to 
the men. The driver indeed scarcely ever takes his gaze 
off the road before him, standing continually at the glass 
in front of the cab. We hear a grumble now and then 
from those who do not seem to know much about loco. 
motive driving, because cabs are not fitted up with 
cushioned seats, as they are in the United States. But 
all the conditions are different. In America signals have 
not to be picked up at the rate of about one to the mile, 
and running across a sparsely-inhabited country for Jong 
stretches without a signgl, a station, or indeed a dwelling. 
house, is a very different affair from driving express trains 
on crowded English lines. 

Concerning speed, we asked one of the drivers what he 
thought of the 110 miles an hour said to have been attained 
in the States. “‘Oh,” he replied ‘‘ whether the story is true 
or not all depends on the length of the American mile, 
and we don’t quite know what that is over here.” “ For 
myself,” he went on “ the best bit of running I ever did 
was some years ago, when I took a fairly heavy special 
from Paddington to Swindon in exactly eighty minutes. 
None of the running was done very fast. It was just steady 
work, and I think it will take some beating.” 

The particular impression left on our minds as the 
result of the two runs is—firstly, that the discipline, 
order, and skill of the men in charge of Great Western 
trains are an admirable guarantee that the safety of the 
travelling public is secured as fully as is possible. We 
may add that they had not the slightest knowledge that 
anyone connected with a newspaper was riding on the 
footplate ; and, secondly, that Mr. Dean has produced a 
locomotive which is perfectly adapted to the extremely 
heavy work it has to perform—an engine which steams 
well, pulls well, and runs very evenly and steadily, so 
that whether we regard it as an engine or a vehicle, it 
leaves nothing, in our opinion, to be desired. 








ARMOUR-PLATE TESTS. 


Tue following account has come to us recently from the 
United States :— 

“At the ordnance proving grounds at Indian Head 
trials were made recently of an 18in. Harveyised steel 

late, attached to a backing of 36in. of oak by twenty-six Gin. 

lts, backed by a sand bank, the plate being about 100 yards 
from the muzzles of the guns. The first missile was an 
850 Ib. 12in, Holtzer shell, driven by 249°8 lb. of brown 
hexagonal powder, with a velocity of 1465ft. a second. It 
struck the plate with an energy of 12,662 foot-tons, the point 
of impact being 78in. from the left edge and 38in. from the 
top. This was designated the cracking shot, its power of 
perforation was only 18-°75in. of iron, or 15°00 of steel, and 
its velocity was so calculated as to split the armour if possible. 
The plate, however, showed no crack whatever. The nose of 
the projectile pushed into the hardened metal about Gin., 
causing an annular -_ in the surface jin. high and ex. 
tending for 3in. around the hole, characteri by small 
patches of the surface scaling off. Of the 850 lb. of shell no 
piece heavier than a few pounds could be found. The gun 
was mopped out, and loaded with a similar shell and 
443°4 lb. of powder, giving a muzzle velocity of 1926ft. a 
second, and a striking energy of 21,885 foot-tons, involving a 
power of perforation of about 25: 24in. of iron, or 20-19in. of 
steel. The shot struck 42in. to the right of the first shot. 
The plate had passed the cracking ordeal, and this shot was 
intended solely to try its resistance to penetration. The 

enetration was 10in., as well as could be estimated. The 

oo of the projectile, as far as the explosive chamber, 
was completely smashed on the plate, and the two metals 
had been melted and welded together by the terrific 
temperature due to the sudden and complete stoppage of the 
shot. The metal of the plate for a depth of 3in. and for 6in. 
around the point where the projectile struck had been fused 
and bubbled up like a volcanic crater. A crack Zin. wide 
was developed in the surface of the plate extending from the 
top to the bottom. The plate was accepted by the Govern- 
ment, and then, with the view to determining what its 
ultimate condition might be under the most extreme con- 
ditions, it was decided to attack it with the big 13in. gun from 
the turrets of one of the battleships. A 13in. Carpenter shell, 
weighing 1100 lb., driven by 489 lb. of powder specially 
adapted to this gun, was discharged with a velocity of 1810ft. 
per second in this test. It had the striking energy of 
25,000 foot-tons, involving a calculated perforation of 24 88in. 
of iron, and 19-90in. of steel, and its impact was only 32in. to 
the left of the first shot. 

“Tt was expected that this test would demolish the plate. 
Instead of that a crack three inches wide was made some 
distance from the top, and the shell, after penetrating ten 
inches, was broken to fragments. Upon careful examination 
the ability of the plate to keep out the heaviest projectile was 
proved by the fact that only one of the fastening bolts was 
damaged. The other twenty-five would easily have held the 
plate in position on shipboard.” 

This plate must be pronounced to be a remarkably 
successful one, even compared with the best and most recent 
results, judging from this account. It is especially valuable 
as an example of very thick armour, subjected to the Harvey 
process. 








A 48.1ncH water main burst at Bombay recently, 
stopping the main supply of water. The explosion was so forcible 
sc it tore up the roadway for 18ft., and nearly drowned a 
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RAILWAY MATTERS. 


Tun thousand tons of iron ties are being supplied by 
n ironworks in Prague for the Siberian Railroad. 


Tue West of India Portuguese Railway will, from the 
30th June next, be made over to the Southern Mabratta Railway. 


In Spain, last year, 286 miles of new railway were 
opened, 155 miles being of narrow gauge, the remainder of the 
national 5ft. 6in, gauge. 

Last winter a track was laid over the ice on the Volga, 
and, says the Railroad Gazette, trains consisting of a locomotive 
and ten loaded freight cars passed over it daily, 


Tye work of laying the rails of the new electric 
tramways at Rouen is almost completed, progress, according to the 
Electrical Engineer, having been made at the rate of 650ft. a day. 


A contract has been made with a German company 
to build a railway from the present terminus of the Upper Egypt 
Railway to Assonan, a distance of 174 miles, the gauge being 
3ft, Gin. 

Surveys are being made at Aleppo in connection with 
the construction of the railway from Damascus vid Home, Hama, 
and Aleppo to Biredjik. It is expected that the work of construc- 
tion will commence this spring. ; 


Tue Paris-Lyons-Mediterranean Railway Company has 
recently put clocks on the outside of its locomotives on the side 
towards the station platforms, for the benefit of both passengers 
and station agents who wish to note the instant of arrival and 
departure, 


Tue last section of the Achill Extension Railway was 
handed over on the 13th inst. to the Midland Great Western 
Railway Company. This line should prove highly useful to the 
country which it opens up, as well as beneficial to the Midland 
Great Western Railway. 


Tue most northern section of the Swedish railway 
system has just been opened for traffic. It extends from Benden, 
near the Gulf of Bothnia, to the Gellivara mines, 87 kiloms. within 
the polar circle, and completes a route of 2315 kiloms., extending 
the whole length of Sweden, 


A compaRISON between the railway statistics of Bengal 
and the Panjab shows that the latter has not a quarter of the 
commercial interest of Bengal, yet possesses one mile of railway to 
11,000 inhabitants, while Bengal has one to 29,000. Bat, says the 
Pwneer, the comparison is of course a fallacious one, for the 
strategic railways in the Punjab are not intended for the use of 
this province, but for the defence of the whole of India ; while the 
density of population in Bengal per square mile must also affect the 
figures per mile of railway, 


Tue Wirral Railway Company extension to Seacombe 
will, says the Birkenhead News, for certain be opened at Whitsun- 
tide, and the double line between Hoylake and Bidston will be 
in use in little more than a week. The Mersey Railway Company, 
it is reported, will press for a continuance of the existing service 
between West Kirby and Birkenhead Park, after the opening of 
the Seacombe line. Whether the Wirral Company will be able to 
meet the wishes of the Tunnel Company is not so sure, If it 
did do so, there would be a very rapid service between eight and 
ten o'clock in the morning and between five and seven in the even- 
ing; not so rapid, however, that it could not be successfully 
conducted. Possibly it might not be as financially satisfactory as 
some of the Wirral shareholders would like. It is expected that 
the same number of trains as at present run will have to under- 
take the two ssrvices, that to the Park and that to Seacombe, so 
that the period elapsing between the departure of trains from 
Hoylake and West Kirby to Birkenhead will be twice as long as it 
is now, 


Tue chief continental railway companies do not employ 
mineral oils exclusively, which are so largely employed by private 
industry, In most cases they are only adjuncts, while vegetable 
oils preponderate, During the last few years, the Railway News 
says, there has been quite a change in favour of vegetable oils, 
In France the Eastern Company employs a mixture of mineral oil 
$0 parts, colza oil 10 parts. It consumes 18, 20, 22, 26, 30, 40 
grammes of oil per locomotive and per kilometre, according to the 
type of the machine and conditions of the road. Its average con- 
sumption is 19°4 grammes per locomotive-kilometre. The Southern 
Railway ge the following compositions :—March to October 
—colza oil 20, mineral oil 55, resin oil 25; November to February— 
Colz. oil 15, mineral oil 60, resin oil 25. It consumes 20, 25, 30, 
35, 50 grammes of oil per locomotive-kilometre, an average of 
24 grammes. The Paris-Lyons-Mediterranean, after having made 
experiments with mixtures of mineral oils and colza, returned to 
= = or mixed with palm oil, It consumes 24 grammes per 

ometre, 


Tue preliminary work of the trans-Baikal section of 
the Siberian Railway is now concluded, according to the Railway 
Vews, This has led to the adoption of a more southern route than 
the one originally planned by Engineer Wjasemski, which was 
1500 versts in length, passed to the south of fabe Baikal, touched 
at the towns Nertechinsk and Stretinsk, and terminated at 
Pokrowskaja, on the river Amur. It was to have been carried to 
an elevation of 3000ft. above the sea, through districts in which 
it was impossible to raise grain, and where but few colonists can 
eke out a livelihood, The line as now decided upon will be 
considerably longer. It will run by the rivers Disida, Tschika, 
Chilka, and Uda, through regions rich in salt, soda, sulphur, 
copper, iron, lead, silver, and gold, in which many mines have 
already been established. In respect to other portions of the 
railway, 750 miles are already opened for traffic—namely, 
Chelabinsk—Omsk, in the west, 500 miles; and Vladivostok— 
Grafekaja, in the east, 250 miles. Omsk is thus in direct com- 
munication with Moscow and St. Petersburg. Of the total length 
of about 6000 miles, from the Rnesian capital to Vladivostok, 
about 3700 miles remain to be completed. 


Tue following extracts from the rules for working 
stress on girder bridges, issued by the Government of India Public 
Works Department under date of December 13th, 1893, are given 
in a recent number of the Indian Engineer. Regarding wind-pres- 
sure, the rules are as follows :—(1) The amount of wind-pressure 
on a railway bridge is to be calculated on the assumption that the 
maximum normal pressure may be one and a-half tons per 100 
square feet of surface exposed. The surface exposed to 
reckoned as follows: (a) A train surface calculated on a height of 
13ft. 6in. on the 5ft. 6in. gauge, or 1lft. on the metre gau 
multiplied by the total length of the girder. (b) The actu 
surface—as seen in elevation—of that — of one girder which 
may be below rail level, or ata height above rail level of more than 
13ft, 6in. on the 5ft, Gin. gauge, or 11ft. on the metre gauge. 
Also, (c)in the case of triangulated girders, the actual vertical 
surface—as seen in elevation—of that portion of the leeward 
girder which may be below rail level, or at a height above rail 
level of more than 13ft. 6in, on the 5ft. 6in. gauge, or 1lft. on the 
agp gauge. (2) The total wind pressure thus calculated is to 

provided for by a proper system of wind bracing, or floor- 
Plating, and its effect taken into account as forming a part of stress 
on the chords of the main ers. Proper arrangements must also 
be made at the girder ends to secure sufficient stiffness to resist 
racking action where diagonal stiffeners are not used. (3) Wind- 
ee is to be treated as ‘‘ fixed load” and its effect on the 

ifferent members of the structure is to be allowed for as provided 


a 





NOTES AND MEMORANDA. 


THE average production of ice, by means of the ex- 
pansion of cold air, in what are known as cold airice machines, is, 
according to the Scientific American, 24 tons of ice per ton of coal, 
Other machines vary from 24 to 124 tons of ice per ton of coal. 


Accorp1nG to data collected by M. Murtelet since 1888 
the Malay Peninsula has supplied nearly 30,000 tons of tin; that 
is to say, more than half of the total production of the world. The 
difference is distributed in the following manner :—England, 
9000 tons; Australia, 6500 tons; America, Tasmania, and the rest 
of Europe, 13,090 tons, 


In the report on the quality of gas supplied to the 
County of London during the week ending May 25th, 1895, the 
Hampstead and Shoreditch supplies by the Gas Light and Coke 
Company are given by Professor W. J. Dibdin, F.C.S , as having 
had the highest mean illuminating power—namely, that of 16°9 
standard sperm candles—the lowest being the Fulham and Nine 
—s sections of the Chelsea district supply, which were 16°1 
candles, 


A NEW primary cell has recently been described, which 
consists of a Y ge of metallic magnesium in a solution of ammonium 
chloride, and a plate of copper ina solution of cupric chloride and 
hydrochloric acid. The electro-motive force of this cell is given as 
three volts, and its internal resistance is quite low. The current is 
said to be constant for long periods. Llectricity, of New York, 
-_ if these reports be true, this is certainly the most powerful 
cell known. 


A RecIPE for covering pulleys with leather or paper 
is given in the Indian Engineer :—Spread over the metal a thin 
hot solution of glue. Soak or sponge the leather well with a warm 
solution of gallnuts before placing it on the metal. Press down 
firmly and let dry. Cemented in this way, leather will tear before 
it can be separated from the metal. Split leather is fully as good 
as, if not better than any other kind. Paper may also be used to 
cover a pulley, and fastened in the same manner. 


DiarHracas used for the electro-chemical production 
of potash and calciam chloride from chloride of potash at the 
Electro-Chemical Works at Griesheim, near Frankfort, are 
arranged to separate the kathodes from the anodes, and allow the 
electrolysis to be effected without increasing the resistance, and 
consequently the tension. The electrodes are in general of 
platinum, retort-coke, lead peroxide, iron sulphide, phosphides or 
silicides, and polarisation is combatted by chemical and mechanical 
means, 


A PAPER recently read before the Paris Academy of 
Sciences was on boron steel, by MM. H. Moissan and G. Charpy. 
As the result of a series of comparative tests, it was found that 
boron—0°58 per cent. in alloy used—imparted the property of a 
great increase in tensile strength by tempering without a corre- 
sponding increase of hardness, A sample of carbon steel giving 
similar increase of tensile strength on tempering, became so hard 
as to require working on the emery-bob, whereas the boron steel 
could still be worked with a file. 


A process for treating iron with air and electricity 
combined, which has been devised by Nils P. Witstroem, consists 
in running the melted iron into a tube slightly inclined and 
poo by a sleeve containing compressed air. The air is 
admitted to the interior cf the tube through openings from which 
it bubbles across the melted metal. Each end of the tube is 
connected with one of the poles of a electric general. The iron is 
thus submitted simultaneously to the action of the air, finely 
divided, and to an electric current which raises its temperature. 


A paper on the formation of crystals at the bottom of 
a solution of greater specific gravity than themselves has been 
written by M. er de Boisbaudran. The inverse effect to that 
previously descri by the author, where substances were shown 
to crystallise under some circumstances at the top of solutions of 
less specific gravity than the crystals, Crystals of sodium 
sulphate, floating on a solution ‘of sodium iodide saturated with 
the sulphate, ually disappeared, re-crystallising around a 
sulphate crystal previously fixed at the bottom of the solution. 
Nature says, ‘‘The same phenomenon occurs with ice in a dilute 
ammoniacal solution.” This action depends on small temperature 
variations. 


Dr. Rascu has recently discussed a number of points 
involved in the return circuit for electric railways, in order to 
prevent electrolysis of underground pipes. Regarding the use of 
earth plates he states that, in endeavouring to reduce the voltage, 
one should be careful that in doing so the resistance of the earth 
circuit is not reduced to a greater extent than the voltage, or else 
the results will be worse than before. Dr. Rasch finds that when 
employing a return copper circuit parallel with the rails to reduce 
the current flowing through the earth from 6 to 5 per cent. of the 
total current, it will be necessary to have a copper return circuit 
containing 3°5 times as much copper as the feeders, 


Mr. Hupson Maxim, of New York, who has lately been 
experimenting with smokeless powders in all sizes of guns from 
rifles up to 10in. ordnance, has found that with smokeless powders 
containing a very large quantity of nitro-glycerine—50 per cent, 
or more—and where the carbon is converted into CO,, the tempe- 
rature is so very high that some of the CO, takes up another atom 
of carbon from the steel of the gun, with the result that the inside 
surface of the gun is changed from steel to wrought iron ; it is thus 
made softer, and this softened surface is rapidly rubbed away by 
the projectile and eroded by the gases. Mr. Maxim has also found 
that if the percentage of gun-cotton is high, with only about 7 to 
10 per cent. of nitro-glycerine, the products of combustion are 
largely carbon monoxide, when the decomposition of the steel and 
the erosive action of the gases become very much diminished. 


ILLUMINATION by means of water-gas has gained favour 
in America, owing to the abundance of anthracite and the scarcity 
of gas-coal. At the New York Municipal Gasworks, Tessi¢é du 
Motay’s process is in operation, The plant consists of five sets of 
twin generators, 2°5 x 2°5 metres in section, 3°5 metres high, and 
charged with anthracite and coke, Air is introduced below the 
bars for ten minutes, and the gases so produced are allowed to 
— Steam of 200 1b. pressure is then passed in, and the 
resulting water-gas is led into a chamber, where it impinges 
against heated plates down which a current of naphtha is flowing. 


In the s thus saturated with naphtha vapours, the latter 
- fix r y 4 ing through a retort raised to white heat by means 
of liquid fuel. 


The — is then cooled, scrubbed, and finally 
purified with lime, e cost of labour and superintendence are 
said to compare favourably with that of coal-gas. 


In their report on the London water supply for the 
month ending April 30th, 1895, Professor W. Crookes, F.R.S., and 
Professor Dewar, F.R.S., [say :—‘‘ The London waters have now 
assumed the high degree of purity which we are accustomed to 
observe during the summer when the activity of fluviatile vegetation, 
unduly kept back during the abnormally low temperature of the 
last few months, is fully at work oxidising and transforming the 
dissolved organic matter, and lowering the colour. In chemical 
composition the analyses shows almost the same results as were 
obtained last month, a slight improvement being seen in common 
salt, hardness, nitric acid, and colour. Bacteriologically the 
filtered waters from the general wells at the works contained an 
average of 46 microbes per cubic centimetre, while the unfiltered 
water contained 9175 per cubic centimetre, showing a filtration 
efficiency of 99°5 per cent, The rainfall at Oxford has been 





in therule for ‘‘ maximum permissible stress.” 


iden with the average for 25 years, being in each case 1*78in. 
Of this amount more than one-third fell on the 25th inst,” 





MISCELLANEA. 


WE read that a ship canal is proposed from Elliott 
Bay to Lake Washington, U.S.A, 


Tue port of Honfleur is said to be silting up so 
seriously that steamers experience great difficulty in passing in 
and out, 

Ir is a somewhat bewildering fact that not one of our 
Royal Dockyards possesses a dock large enough to take in the new 
cruisers Powerful and Terrible. 


THe Technical Committee of the Spanish Navy has 
lately been studying tenders sent in by eleven firms for the con- 
struction of gunboats. The Army and Navy Gazette says that nine 
offers made by foreign firms have been declined. 


H.M. rtorpepo-Boat destroyer, Sunfish, has been 
launched from the Hebburn-on-Tyne yard of Messrs, R. and W. 
Hawthorn, Leslie, and Company, Limited, this vessel being one 
of the three contracted for by this firm for the Admiralty. Her 
length is 200ft.; breadth, 19ft.; and depth, 12ft. 6in.; displace- 
ment, 264 tons, 


Tue Manchester Waterworks Committee are appealing 
to the citizans to be economical in the use of water. The engineer 
has reported an increase in the consumption, as compared with last 
year of over four and a-half million gallons per day, and he is of 
opinion “ either that there is considerable waste or an unnecessary 
use” of water now taking place. 


A Bit laid before Parliament by the Hungarian 
Minister of Finance discloses the fact that the cost of the improve- 
ment of the Danube at the Iron Gates, which had been estimated 
at nine and a-half million gulden—£950,000—will cost at least 
double that sum, on account of the unexpected difficulties which 
had been met with. Another loan is, therefore, necessary. 


A cHEQUE for fifty guineas has just been presented to 
Mr. Henry Binns Haughton—now in the employ of Meesrs. Laird 
Brothers, of Birkenhead—by the London underwriters of the 
steamship Blackrock as a mark of their appreciation of his deed of 
valour in saving the vossel from destruction by the fire which 
occurred in April of last year while the vessel was in the Prince’s 
Dock, Liverpool. 


Tue work of constructing H.M.S. Victorious at 
Chatham Dockyard is being rapidly pushed forward, and she will 
soon be — for launching. Her ram projects far out of the 
building shed right over the lines of rail at this somewhat narrow 
part of the yard. Messrs. Hawthorn and Co, are boring out the 
stern tubes and fixing the underwater fittings. It is rumoured 
that _ Princess Victoria of Wales has been asked to name the 
vessel, 


On Thursday, the 23rd inst., the memorial stone of the 
Water Tower in connection with the Leighton Buzzard Water and 
Sewerage Works, was laid by Mr. W.S. Page, J.P., the chairman of 
the Urban District Council. At the ceremony the engineer, Mr. H. 
Bertram Nichols, A.M.1.C.E., Birmingham, presented the chairman 
with a silver trowel and ebony gavel, both suitably inscribed. 
Messrs. Garlick and Horton, Sloane-street, London, are the con- 
tractors. 


Ovr cousins in the States are highly pleased with 
the results of armour-plate trials made at Indian Head on May Ist. 
An 18in. Harveyized plate, made at the Carnegie works, represent- 
ing the second lot of side armour for the U.S. battleship Oregon, 
when undergoing tests for rope - penetration, and ultimate 
resistance, resisted all attempts at demolition in any form. We 
give me a te of the trial in another column. In the long- 
contested battle between guns and armour, the latter is therefore 
beyond all doubt the victor, for the present at all events, 


Ovat, instead of circular, turrets are proposed for the 
U.S. battleship Iowa, and the F eg eer of shape is now before 
Secretary Herbert for decisi he inside diameter of the circular 
turret originally proposed was 26ft. The dimensions of the oval 
turret would be 26ft. by 19ft. According to Engineering News, 
the advantages claimed for the latter are :—Less surface exposed to 
the enemy’s fire by 7ft.; better balance in the turret in heavy 
weather, and the possibility of increasing the port plates 2in. in 
thickness, with a total decrease in weight, In other words, instead 
of having a circular turret 15in. thick, the side of the oval turret 
exposed to attack can be made 17in. thick. 


On the 27th inst. two fatal ship boiler explosions 
occurred, one on board a Turkish torpedo boat destroyer, the 
other on board a steamer employed on the Lisbon Harbour works, 
The deck of the former veesel was completely blown out, Seven 
of the crew were killed and twelve were severely injured. The 
latter vessel, which was close to the shore, sank immediately. The 
entire crew of six men were killed, five of them disappearing with 
the vessel, while the body of the other was blown on to the land. 
Itis feared that a small rowing boat containing two men, which 
was near the scene of the disaster, has also been lost. The shock 
caused considerable damage to property in the neighbourhood. 


Ir is satisfactory to see the old Sultan, third-class 
battleship, once more on her sea - She has had a thorough 
refit—new decks, military masts, and fighting tops, and a comple- 
ment of quick-firing guns has been added to her original arma- 
ment. Messrs, J. and G. Thomson, of Clydebank, have supplied 
the new engines of over 6500-horse power under natural draught. 
On her trial on Wednesday last she attained a mean speed of 14°6 
knots. Most of our readers will remember that this ship grounded 
in the Comino Channel five years ago ; since which time she has 
been laid up at Portsmouth, and for a long time was looked upon 
as something of a relic rather than a fighting element of lor 
Majesty’s Navy. 

AccorpineG to a recent Reuter’s telegram from Paris, 
the French journal Justice has published an account by a naval 
officer of the trials made before the extra Parliamentary committee 
of inquiry to test the stability of the ironclad Magenta. The 
officer declares that the trials were wilfully falsified so that the list 
of the ship was considerably reduced. If this device had not been 
resorted to the Magenta would have been found to have a list of 
25 deg. instead of 14 deg., as now described in the report of 
the committee. The officer further asserts that the stability of the 
ironclads Marceau and Neptune is less satisfactory than that of the 
Magenta, since they have to make compensation for the coal con- 
sumed by a corresponding quantity of water ballast. He declares 
also that the least damage caused near the protected parts by 
projectiles of small and medium calibre will send the vessels to the 
bottom. 


Tue report of Mr. J. 8. Martin, Inspector of Mines, 
on the explosion at Malago Vale Colliery, Bristol, on March 15th, 
1895, has been issued as a parliamentary paper. An examiner and 
a youth were killed, and their deaths were attributed to an explo- 
sion of fire-damp, augmented by coal dust, resulting from a shot 
fired by the examiner. Mr, Martin thinks from the ‘‘dry and 
dusty ” condition of the place that fire-damp was not a necessary 
element for the result. He believes that the examiner fired the 
shot where it was “‘ dry and dusty,” and that the dust alone, or in 
combination with fire-damp, brought about the accident. Mr, 
Martin is not satisfied that all small quantities of gas met with and 
removed at once are recorded in the report books by the 
examiners, although they are clearly instructed to doso., Mr. 
Martin repeats his opinion stated.on former occasions—that the 
total abolition of powder in coal mines is desirable, and that where 
blasting is required it should be limited to the use of the most 
approved safety explosives fired by electricity, with further restric- 








tions according to circumstances, 
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sit LETTERS TO THE EDITOR. 
e do not hold ourselves responsible for the opinions of our 
correspundents. ) 





THE WORK OF STEAM. 


Str,—In your article on triple-expansion beam engines on p. 429 
of THE ENGINEER of May 17th you raise a question as to the actual 
work done in foot-pounds by the steam passing through the several 
cylinders of acompound or triple engine, and as to the liquefaction 
produced by the performance of this work. The answer is that, 
except as modified by compression, wire-drawing, and unbalanced 
expansion, due to ‘‘drop” at the opening of the exhaust, the work 
done is precisely the same as in a single cylinder, and the lique- 
faction at any point of the expansion, in so far as it is due to per- 
formance of work, also exactly the same, Consider figures 1 to 5, 
which are the diagram from a triple-expansion engine working 
without wire-drawing, with receivers of infinite capacity between 
the cylinders, and with the valves of the Gasuniiahe and low- 
pressure cylinders so arranged that there is no drop at the opening 
of the exhaust in the high-pressure and intermediate cylinders. 

Fig. 1: High-pressure cylinder steam stroke. Steam admitted 
at absolute pressure p, expanded to p,, and expelled atp,. Work 
done by steam is A + B foot-pounds—A + B being the area of 
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the diagram multiplied by the scale of the indicator spring, the 
area of the piston and the stroke of the piston divided by the 
length of the diagram—and the heat expended is (A + B) + 772 
thermal units. Of these A + 772 units are provided in the boiler, 
being the difference between the total and internal heat of the 
steam admitted to the cylinder. The work done during admis- 
sion therefore does not produce liquefaction. The remainder 
B + 772 units, on the contrary, are provided by the fall in the 
temperature of the steam and water in the cylinder during the 
expansion. In all ordinary cases* the conversion of this heat into 
work will produce liquefaction of some of the steam. 

Fig. 2: High-pressure cylinder expulsion stroke. Steam expelled 
at absolute pressure p,. Work done upon the steam is C foot- 
— and the heat imparted to the steam is C + 772 thermal 
uni 

Fig. 3: Intermediate-pressure cylinder steam stroke. Steam 
admitted at absolute pressure p., expanded to p3, and expelled at 
Ps; Work done by steam is D + E foot-pounds, and heat 
absorbed is (D + E) + 772 thermal units. Of these D ~ 772 units 
are provided by the work done on the steam during the expulsion 
from the high-pressure cylinder, for C foot-pounds= D foot-pounds, 
and C + 772 thermal units = D + 772 thermal units. Hence there 
is neither liquefaction nor evaporation during the transfer of the 
steam from the high-pressure to the intermediate-pressure 
cylinder. The heat E +772, on the contrary, is provided by the 
fall of temperature during the expansion, and its conversion into 
work will generally cause liquefaction. 

Fig. 4: Intermediate-pressure cylinder expulsion stroke, 
expelled at absolute 
pressure p; Work 
done upon the steam h; h, 
is F foot-pounds, and | 
heat imparted to it, 
F— 772 thermal unite. 

Fig. 5: Low-pressure 
cylinder steam stroke. 
Steam admitted at 
absolute pressure p; | 
and expanded to p,. ae ho 
Work done G + H : Fll.5 
foot-pounds. Heat ab- i 
sorbed (G + H) + 772 
thermal units. Of these 
G + 772 units are provided by the work of the expulsion from the 

intermediate-pressure cylinder, and H +772 by the fall in the 
temperature of the steam expanding in the low-pressure cylinder. 
Now, if we agree to call work done by the steam positive, and work 
done upon the steam negative, the total work done is seen to be— 
A+B-C+D+E-F+G+H foot-pounds, 
but C=D and F=G, 
.‘. the work done is A+B+E+H foot-pounds. And the 
heat expended (A+ B+E+H)+772 thermal units, of which 
A + 772 anits are provided in the boiler, as explained above, and 
(B+E+H)+772 units by the fall in temperature during ex- 
pansion, 
Now, consider Fig. 6, the diagram from a simple engine with 
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steam edmitted at absolute pressure p, and expanded to »,. The 
work done is A + B + E + H foot-pounds, and the heat absorbed is 
(A+B+E+H) +772 thermal units, of which A ~ 772 are provided 
in the boiler, and (B + E + H) + 772 by the fall in temperature 
during the expansion. The steam will be dry at p, and the lique- 
faction at p. pz p, Will be the same as at p, p; p,in Figs. 1, 3, 5, 
respective 7.0. E. Dd. 

Next, as to your suggestion that I should calculate the lique- 
faction due to performance of work in each cylinder, I am afraid 
I must ask to be excused at present. In reporting this trial I have 
acted upon the opinion you expressed about such calculations in 
THE ENGINEER of October 3rd, 1890, pege 275. Anyone who 
cares to trace the quantities of heat converted into work in a triple 
evgine can find the figures in my report on trials of the triple-ex- 
pansion engines at the East London Waterworks pumping station, 
published in my annual report for 1893. I may also add befcre 
dismissing the subject that if x, L, T, be the dryness fraction, latent 
heat, and absolute temperature of the mixture of steam and 
water in a cylinder at the beginning of the expansion, and x, L, T, 
the same quantities when the temperature has fallen by expansion 
to T, then—see Cotterell, 1878 edition, page 189, 

- L T, ) T. 
Zo (4 r,t 182 T,) £, 





and x, — x, = the condensation or evaporation due to the work of 
the expansion. 
Thirdly, as to your suggestion that I might have enlarged with 
advantage on the subject of jackets, J would ask leave to remind 
you that there is a Committee sitting upon the subject, and that it 
is therefore sub judice. Letters to the Press on matters while sub 
judice are apt to bring the writers and editors into trouble. You, 
Sir, would no doubt be able to take care of yourself, but I might 
find myself in the position of the Chancellor in ‘‘ Iolanthe,” and 
be called upon as a member of the Committee to commit myself for 
contempt of court. I may, however, go so far as to say, that when 
the engines were worked without jackets, no steam was admitted to 
the heating pipes in the receiver. 
Lastly, I would ask you to print the mean indicator diagrams 
with the figures appended to F se ; first, to explain the remarks 
in the article which has called forth this letter ; secondly, because 
they are really about the most valuable product of the trial, the 
figures enabling any one to reproduce an accurate mean—not 
sample—diagram from which any kind of calculations can be 
made, MICHAEL LONGRIDGE. 
Manchester, May 27th. 


FREE TRADE AND NO TRADE, 


Srr,—Your correspondent, ‘‘ A Trader,” in his letter of the 21st 
inst. raises several questions of great importance as to the effect 
of a rise in the price of wheat in our national interests. I have 
dealt so fally with this subject in the letters you were good 
enough to publish in your issues of March 16th, 1888, and 
November 18th, 1892, that I cannot trespass on your valuable 
columns by a recapitulation of the facts and arguments contained 
in those letters. That they have been confirmed and emphasised 
by the course of events I need not say. The condition of the agri- 
cultural interest, bad as it then was, has been getting rapidly 
worse, and is now admitted to be well nigh desperate. 

The acreage of wheat in the United Kingdom has fallen from 
4 218,651 acres in 1856 to 1,985,000 in 1894. The average price of 
English wheat for the month of October, 1894, was 17s. 104d. 
Baokruptcyjandjruin have overtaken landowners and tenant farmers, 
Farm labourers by their thousands have been thrown into the 
labour-surfeited towns. Thousands of acres which might and 
ought to yield an abundance of profitable home-grown corn lie 
idle and unproductive, while we send out our millions of money to 
enrich the foreigner. 

It would be easy to enlarge on this painfal, suicidal, and insane 
policy, but in order to illustrate the widespread misapprehensions 
which exist, and the gross fallacies that are promulgated, I must 
content myself with a summary of the extent to which a rise in the 
price of wheat, whether arising from the imposition of a protective 
duty, or any other cause, would affect the working map. In order 
to make this clearly understocd I drew up, in January, 1893, a 
short statement which I distributed in the form of leaflets, one of 
which I now enclose. You may rely on the accuracy of the figures 
given, but the important practical lesson taught us is this. That 
arise of 20s. per quarter in wheat would affect each able-bodied 
man to the extent of about 24d. per week, and each wage-earning 
family to the extent of about ls. per week. 


Total cost of bread Extra cost of bread 
Wheat, per Bread, per per week. r week. 
quarter. 4lbloaf. Single Familyof Single Family of 
man. five persons. man. five persons. 
s. d. 8. d. 8. d. a 4 s. d. s. d. 
7.8 us BS. Oe 212 —-— « = 
85 0 0 5 0 6} S05 0. oO 0 6} 
45 0 0 6 Eh eee Se 0 2% 1 0} 


Note.—Average consumption = 5 Ib. (1} loaves) per head per week. 
Ia the leatiets alluded to I have characterised our national policy 
of free trade in wheat as ‘‘ penny-wise-and-pound-foolish.” Let 
the facts before us prove whether this is not so. 


Down Lodge, Wandsworth, May 28th. W. BULSTRODE. 





INTERNATIONAL RAILWAY CONGRESS, 


Sirn,—In THE ENGINEER of last Saturday there is the following 
statement :—‘‘ We believe that no qualifications will be i 
by those wishing to attend the meeting, save the fact that they 
are in some way connected with railways and their working, and 
so have a real interest in the proceedings.” 

As this statement is likely to cause a good deal of fruitless cor- 
respondence between this office and would-be members of or 
visitors to the Congress, will you allow me to state the fact, namely, 
that the International Railway Congress is an absolutely closed 
body! No one can take part in its proceedings in any shape or 
form unless he is either (a2) a nominee of the Government of his 
own country, or (4) a delegate from a railway company which bas 
been formally admitted to membership. In this latter case the 
number of delegates is very strictly fimited, only reaching its 
maximum of eight in the case of companies working more than 
1555 miles of line. W. it. AcwoRTH, Secretary. 
29, Abingdon-street, Westminster, S.W., May 27th. 





THE BENHAM TOP, 


S1r,—I hardly like to ask for any more of your s 
subject, but one word as to Major Basevi’s criticism of my expres- 
sion, ‘* practically monochromatic light,” may settle the question 
of the subjectivity of the phenomenon. The light I use is the 
sodium flame. It must be very bright, or there will not be inten- 
sity enough to show the colours, I am told that, when very bright, 
the sodium flame is not absolutely monochromatic ; but to prove 
that it is sufficiently so for the purpose let some coloured ribbons 
be examined at the same time as the top. With a light thus 
arranged it will be found that, while the colours of the ribbons 
are altogether unrecognisable, those of the top are little if at all 
different from those seen when a gas light is used. The reds and 
blues are brilliant ; yet, with the same Bgbting. I am quite unable 
to see either of these hues in any other way. These facts, I think, 
settle the point of subjectivity. According to Rood on ‘‘ Colour,” 
some experiments very closely resembling those which can be made 
with my top were made by Fechner, Seguin, and Helmholtz, who 
appear to have no doubt that the effects were due to an abnormal 
state of the retina caused by alternate exposure to light and 
darkness, CHaRLes E, BENHAM. 
45, Wellesley-road, Colchester, May 27th. 
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STEAM ENGINE GOVERNORS. 


Sir,—In reference to the Siemens governor, illustrated b 
Mr. A. Siemens in the course of the discussion on Mr. Sankey’s 
paper, it may be of interest to you to learn that in this place 
there is an engine fitted with both throttle valve and automatic 
—— governor, the latter of the type described. 

he engine is working on a very variable load; working, within 
a few minutes, from 20-horse power to over 100-horse power. The 
expansion governor was a nyeew f stated to give an extremely 
constant speed, but in actual work was found to hunt so terribly 
that it was disconnected, and is now working on a throttle valve 
with practically perfect governing. It appears, therefore, that 
this type of governor is only suitable for work where the load 
changes slowly, giving time for the governor to act. As to the 
economy of the two types of governing, Iam not in a position to 
express an opinion in this case, GEORGE T. PARDOE, 
Pittlehampton » May 23rd, 


BELLEVILLE BOILERS IN THE MERCANTILE MARINE. 


Sir,—I notice that the s.s, Ohio—late the Egyptian Monarch— 
has arrived at New York, and as hers is the largest installation of 


large the results of this successful trial of these boilers. 1 hope 
that he will be able to do this, as, at the present time, when 
opinions are so divided as to the merits of the respective types of 
boilers, it would be doubly re-assuring. I would, however, like to 
ask him a question—one which has not yet been touched upon by 
any correspondent, nor do I remember to have seen it spoken cf in 
any of the various papers that have been read on the subject, [t 
is as follows: What would be the result, knowing the large amount 
of heating surfaces and the small quantity of water in the Belle. 
ville boilers, if the engines were suddenly stopped at sea; ang 
further, if the donkey was put on to make up the loss of water 
supposing that the steam blew cff at the safety valves! If Mr. 
Sampson will kindly reply to this queston I, for one, shall be greatly 
obliged. NavaLis, 

London, May 27th. 





TESTING RAILWAY AXLES. 


Sin,—Referring to Colonel Yorke’s interesting report on the 
Wood Green accident, and the methods in common use for testi 
and inspecting engine axles, it would appear that so far as old 
axles are concerned these methods are eminently unsatisfactory and 
incomplete, as they fail to discover any flaw existing inside the 
boss of the wheel, where indeed they usually develope. Colone} 
Yorke says, “ Iam unable to discover that there is any practic. 
able test at present known that will disclose a flaw in that portion 
of a locomotive axle within the boss of its wheel,” &c, 

It may interest some of your readers to know that in Russia, 
soms years ago, we were troubled with several failures of this 
description, and adopted the very simple method of drawing the 
wheels off their axles, either partially or altogether, thereby 
exposing the wheel seats to view, rendering their examination as 
easy as any other part of the axle. We also found that by warming 
the axle the oil disclosed the slightest flaw much more effectively 
than by concussion, 

Out of 120 axles thus treated, that came under my notice, five 
were found to have decided fiaws in them, and several others were 
condemned on suspicion, Perhaps I should state that the 
majority of these axles were of what we usually called the 
** Yankee” type, ie, the same diameter in journal and wheel 
seat, and without any collar on the wheel side of tbe journal, and 
were between twenty-five and thirty years old. 

It may be urged that ‘‘tke cure is worse than the disease,” 
that moving a wheel on the axle tends to loosen it ; but this does 
not occur to any appreciable extent, and I am quite sure that the 
evil, if any, is infinitesimal in comparison with the safety and 
satisfaction of having all old axles thoroughly examined. 

Worcester, May 25th. A. Linton Locay, 


A CENTURY OLD ENGINE, 


Sir,—A most interesting account appears on page 454 of what 
is probably the oldest engine working at the present time. As it 
is proposed to remove it to a museum, I suggest that it should be 
saved from the fate of being put on the shelf among stuffed 
animals as a lifeless skeleton, and if room must be made for a 
modern engine, that it should be re-erected, in working order, 
where it could be seen by the public, and worked at intervals ; in 
many places steam could be had, or if not, a boiler would be 
wanted, but of small size, as the engine would be running light, 
Should funds be required to give a new lease of life to this inter- 
esting historical relic of what is, from a mechanical point of view, 
a far distant age, I, and Iam sure many of yonr readers, would 
be glad to contribute. E. C. G. 
lasgow, May 28th. 








DEATH OF Mr, CHARLES WHILE.—At his residence, The Firs, 
Mooroaks, Mr, Charles While, a gentleman who was well known in 
manufacturing circles, died on Monday morning, at the age of 78. 
The deceased about twenty years ago was manager of the rail 
department at the works of Messrs. John Brown and Co, He was 
the inventor and patentee of a well-known form of rolling mill, and 
bad an extensive circle of acquaintances in the iron and stcel 
trades, 

THE SOLAROMETER.—In the current number of the ‘‘ Proceed- 
ings” of the United States Naval Institute is a paper read by 
Lieut. W. H. Beehler, U.S, Navy, on an instrument invented by 
him for taking observations at sea with reference to an artificial 
horizon, the observer being independent of the visibility of the sea 
horizon, The arrangement of gimbals and compound ficats by 
which the instrument is kept in a fixed position, or rather with a 
fixed level, is described in the paper. e point of importance is 
its practical success. This was vouched for by those who had used 
it at sea under all conditions, except when excessive vibrations of 
the ship made observation almost impossible, 

Kites: THemr Uses in War.—Lieut, B, Baden-Powell, Scots 
Guarda, read a paper at the United Service Institution, on May 
22nd, on the subject of kites. The question is one where enter- 
prise and ingenuity might find oy and the lecturer entered 
into the spirit of the work. Kites have seldom actually effected 
much, The lecturer stated that Lord Dundonald in 1806 was the 
only man known to have used kites in actual war—his object 
being to distribute proclamations on the French coast. This is 
just what might be expected, some would say. Possibilities, kites 
have ; but in spite of the lecturer's contention that they can be 
used in an actual calm by drawing them along at the rate of four 
miles an hour, and that generally the wind is sufficient without the 
operator thus moving, we fear that they would often fail on 
service even for the most likely purposes, such as signalling. The 
idea of carrying men or projectiles to be ——— on an enemy is 
sufficiently visionary to impart a character to the rest of the paper. 
Clever things may be done with kites on service, ey are cheap, 
and easily made, and it may be valuable for men to know how to 
make them and turn them to account if the opportunity occurs. 
More than that we cannot say. 

TRADE ANNOUNCEMENTS.—Mr, Gisbert Kapp has arranged with 
Messrs, Whittaker and Co. fora translation from the German of 
his new work on ‘‘The Alternate Current Transformer.” It will 
be published in the Specialists’ Series in the autumn.—Mr. W. E. 
Quested, of the Leatherhead waterworks, bas been appointed 
engineer to the Tivoli pumping station, Margate.—Messrs. C. 
Isler and Co., of London, have received orders from Mr, William 
Whiteley, of Westbourne-grove, to fix an artesian bored tube well, 
and deep well pump machinery in connection with it, at Avon- 
more-road, West Kensington. We also learn that the same firm 
have orders to supply all the turnstiles at the Earl’s Court Exbibi- 
tion.—Messrs, Rath, Schmidt, and Co, announce that they have 
been appointed sole agents for Messrs, Funke, Borbet, and Co., of 
Langendreer, Westphalia, wire and wire nail manufacturers.— 
The Yost typewriter has carried off the Highest Award and Gold 
Medal at the International Health Exhibition, Manchester, This 
makes the eighth Gold Medal awarded to the Yost.—We are in- 
formed on the best authority that the negotiations which have 
been proceeding between the Falkirk Iron Company and the 
Cardiff Tin Stamping and Enamel Company have been broken off 
in of the respective companies failing to agree upon 
certain details.—The Town Ccancil of Cambridge at a meeting 
held on Thursday, the 28rd iast., on the recommendation of the 
Fire Brigade Committee, decided to adopt the system of Fire 
Brigade calls and stand posts prepared by Mr. A. Barrett, and 
accepted the tenders of Messrs, Baily, Grundy, and Barrett, 
Limited, for ing out the work.—We understand that the 
well-known firm of tube makers, James Menzies and Co., of Dal- 
marnock Bridge, Glasgow, have added to their already varied 
manufactures the making of solid drawn seamless steel tubes. 
This class of tube is already largely made in Staffordshire, but 
Messrs, Menzies are the first to bring the manufacture to Scotland. 








the Belleville boilers in this country, it affords, in my opinion, a 





* Where the proportion of water to steam in the cylinder is very large 
there will be evaporation instead of liquefaction. 





gocd opportunity for Mr. Sampson to give the technical world at 


They have secured an order from the Government to start with. 
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BREAKDOWNS AT SEA.* 
By Mr. W. WELBuRy, 

Ever since the engine and boiler went to sea there have been 
breakdowns, no doubt there always will be so long as ships are 
propelled by mechanical means ; they may become less frequent, 
but it is too mach to expect that a time will come when such a 
thing shall be unkaoown, In the past, all parties concerned have 
done much from time to time to lessen the risk; more, much more, 
might be attempted, and greater precautions taken, particularly 
in certain trades, without doubt to tho banefit of the underwriters. 
Shipowners, as a body, of course, will taka no farther precau- 
tions on their own initiative, so loog as they can insure against 

| risks. 

“ae built for the purposes of trade are classified by certain 

corporations consisting of representatives of underwriters, ship- 

owners, and shipbuilders, These are L'oyd’s R:gister of British 
and Foreign Shipping, the Bureau Veritas, and the British 

Corporation for the Roagister of Siipping. Besides these bodies 

there is the Marine D partment of the Board cf Trade, which is 

empowered under the Merchant Shipping Act to appoint surveyors 
to see that the provisions of this Act and the Passenger Act are 
duly carried out. A!l these bodies have their owa rules, which 
have been altered and added to from time to time, to suit the 
ever changing conditions of engineering and naval architecture. 
Toey all as well as the Board of Trade have their own surveyors— 
trained engineers — to inspect hulls, engines, boilers, Av., of 
steamers in course of construction and at stated periods after- 
wards, Thus you » *' see there is good reason to assume that 
great care is taken ty those most interested, to have the vessel 
and her equipments free from defect. Lloyd’s rules cover those of 
the other societies, so that ships surveyed and classed by Lloyd’s 
are accepted by them, but not by the Board of Trade, for ships 

carrying more than twelve passengers ; these have to undergo a 

special survey for a certificate that is not granted for a longer 

period than twelve months, and must be renewed from time to 
time. 

The various accidents to which steamers’ machinery is liable, 
owing to it having to work so continuously under far from 
favourable conditions, are so numerous that it is impossible 
within the limits of this paper to give more than a few examples. 
They occur at all times, in all weathers, but most often during, or 
shortly after a gale. It, perhaps, may be as well to mention that 
with a deeply laden ship the stoppage of the engines during a 
gale is a very serious matter indeed, for all control of the vessel 
is lost, she falls off into the trough of the sea, and there is great 
danger of her swamping ; sea anchors may have been got ready if 
any notice of a pending stoppage has been given, but, as a rule 
there is little opportunity for making them under the conditions 
mentioned, but even if made and used there is no security of 
their answering the purpose they are supposed to serve, 

An observant engineer will generally note the signs given that 
something is going wrong, and by a timely stoppage avert disaster. 
Some prepare themselves for accidents by imaginary breakdowns, 
and scheming repairs to the different parts with such appliances 
and material as they can command, should the occasion arrive for 
their plans to be put into operation. Mach time is saved by knowing 
how to proceed, and where to find whatisa required. Of course, 
you must understand that repairs done at sea—except where epare 
gear is fitted—are always looked upon as temporary, to be replaced 
when opportunity offers; no matter how well the makeshift may 
answer its purpose, it is but a makeshift, and generally unsightly. 

There are many accidents to steamers’ machinery that are never 
reported at Lloyd’s ; many, indeed, are never heard of outside the 
ship where they occur. Shipowners, for obvious reasons, do not 
care to have the weakness of their ships published, if it be possible 
to conceal the same ; so that, unless the damage is so serious as 
to necessitate a claim for insurance, it is rarely reported. 

Breakdowns ; another view of the subject.—The writer once heard 
an old sea-going engineer make some observations on the subject 
of this paper that it will not be out of place to repeat here, as it 
opens a view of the subject with which some of you may not be 
acquainted. He started with the remark, ‘That good breakers 
were generally good menders;’ and further, ‘‘That it was not 
to the credit of an engineer to have such occurrences happen after 
he had been long enough in a ship to have thoroughly examined 
the machinery ; that ree time and place to find defects 
was in harbour.” He had been a chief engineer for many years, 
and had served in many ships; these ships had at different times 
defects in their machinery, but he had never had a serious break- 
down at sea. This, of course, was taking an extreme view, was not 

then—twenty years ago—fair to sea-going engineers, and is less 
so now when ships are worked under entirely different conditions, 
and engineers’ duties and responsibilities are ever growing more 
onerous. But there is some truth in the remarks, for engineers do 
run ships for years without a serious accident; these men are 
worthy of great consideration by their employers. In some cases 
this may be due to pure good luck, but in the majority is no doubt 
owing to the skill and judgrent of the engineer, 

The sea-going engineer.—There are no back doors to get out 
of at sea, the difficulties that arise have to be faced—there can be 
no shirking ; nor is there a shop handy with its machine tools, and 
its small army of workmen skilled in the various branches of the 
trade. The engineer must be smith, fitter, boilermaker, plumber, 
&c., as occasion arises; he must rely on his own judgment, 
promptness, and resource, coupled with the skill of himself and 
staff with the hand tools carried on board, to extricate him from 
his difficulties, and it is to his credit that he rarely fails. The work 
he does has no special excellence as a mechanical production, you 
do better in your works—so could he; it is the conditions under 
which the work is done that entitle it to consideration. Leavin 
the weather—a great factor in the case—out of the question, loo 
at the pluck with which he tackles and the determination with 
which he carries through with his few tools—some of them made 
by himself, very often—repairs that to the uninitiated would 
appear impracticable. He does not always receive the recognition 
for his services that he deserves, for bringing without assistance 
his ship into port after a breakdown ; more often than not he is 
told by ‘someone in authority,” after the matter has been 
discussed, that this or the other would have been a better way to 
do the repairs, the ‘‘someone” never taking into account that in 
these cases the circumstances allow little time for thought; a 
course has to be quickly decided upon and prompt action taken. 
Coolness under trying circumstances is, of course, as necessary in 
the engine-room as on the bridge of a steamer. You will be told 
later on of the patching of a boiler, that illustrates this better than 
any of the other examples of repairs given. It happened on a 
Nile steamer during the Gordon relief expedition. 

Tools and spare gear.—A list of tools supplied by the makers of the 
engines to fulfil all requirements of ‘‘ Lioyd’s,” Board of Trade, and 
the Regulations of the Admiralty for carrying troops is given in next 
co.umn, Additions might perhaps be made to this before the ships 
Went to sea on the representation of the chief engineer. Bat the 
majority of merchant ships do not have such a good outfit. The 
writer once joined a ship—under a foreign flag—asa junior in a 
great hurry, and on getting to sea found the tools to consist of a 
vice and bench, three chisels, six files, and one hand and one 
— hammer; 36 assorted black bolts constituted the spare 

Causes,— Among the causes which contribute to these accidents 
may be mentioned :—Age; the ever varying alteration of the 
Pvp in which the machinery is placed, due to many causes ; 
- sudden strains set up by priming caused by the motion of 
b © vessel ; by the engines racing when running into or before a 

avy sea ; the well-known action of sea water on metals, setting 
fe Wasting in parts difficult of access, The faulty castings and 
fee which appear sound enough to the most practised eye are 

n present in the marine engine, owing to the great size of the 








parts, and hence the difficulty in getting them perfectly sound ; 
the occasional grounding of the vessel, choking cocks, valves, 
pipes, pumps, and condensers with sand or mud ; striking rocks, 
sandbanks, submerged wrecks or floating débris with the propeller ; 
the lack of time in port to efficiently overhaul the machinery, or 
insufficiency of crew through sickness or other causes for that pur- 
pose. Probably the reason we have fewer accidents in ‘ Liners ” 
than in ordinary cargo vessels is due to the regular overhaul of the 
former; each part receives attention at stated times, so that 
defects are seen and remedied, that in the tramp steamer are often 
only found when the engines will not run any longer. Liners have 
stated times for sailing, the engineers thus know the day and 
hour when they have to be ready, bat the luckless “tramp” has 
to be ready whon the cargo is in or out, the overhauling must 
be arranged to suit the probable stay in port, or if she be dis- 
charging or loading in an open roadstead—a very 
occurrence—she lies with banked fires during her stay, and nothing 
must be taken apart that cannot be put together again while steam 
is being raised. It is no uncommon thing for a steamer to make 
a voyage of four to six months’ duration without an opportunity 
offering to change the water in, or examine internally, the boilers. 

Boilers. — The greater number of the mishaps to boilers are 
fortunately not great matters, although very annoying, and the 
source of much anxiety to the engineer, as they affect both the 
speed of the ship and the coal bill. The more serious casualties 
are.rare, although with the advent of the triple-compound engine, 
and the consequent increase in boiler pressure, collapsed furnaces 
became almost common on long runs, but their frequency has 
decreased since the general adoption of feed-heaters and evapo- 
rators. The danger of allowing boiler shells to leak has also been 
recognised and is guarded against. 





List of Tools and Spare Gear. 


1 pair 3 tons rope blocks, 1 back saw. 
1 pair 2 tons Weston blocks, 1 pipe spanner. 
1 x 4 tons lifting screw. 1 pair gas tongs. 


6 assorted steel wedges, 
1 propeller spare gear. 


1 vice and bench, 
1 ratchet brace. 


12 drills, 1 tail shaft. 
6 chisels. 1 half crank. 

12 files. 1 H.P. cylinder cover. 
1 heavy hammer. 1 slide rod. 


1 excentric sheave and straps. 
1 air pump crosshead. 

1 air pump rod and bucket. 

1 set connecting rod brasses. 

2 m. bearing bolts and nuts. 


1 quarter hammer, 
2 hand hammers. 
1 ferrule press. 
300 wood ferrules. 
1 set ferruling tools. | 


1 portable press 22in. 12 assorted gland studs. 

1 anvil. 12 assorted lever studs, 

1 grindstone. 4 escape valve springs. 

1 drill stand. 20 condenser tubes, 

2 pair smith’s tongs, 2 bilge pump valves and seats. 
2 rod chisels, 2 pt <i 

1 x 2 ton bottle jack. 300 grate bars. 

1 crow bar. 6 pot tube stoppers. 
12 boiler caulking tools. 6 shaft coupling bolts. 

1 hatchet. 1 crosshead bolt. 

1 hand saw 1 crank pin bolt. 

1 chisel. 6 piston bolts, 

1 gouge. 1 bar, each 4in., Zin., lin. rod 
1 plane. iron, 


1 screw-driver. 
1 tube expander, 
1 set taps and dies in. to lin. 


Shafts.—Steamer shafts are made as rigid as possible, so as to 
withstand the excessive strains to which they are subject ; this 
rigid shaft is then placed in a structure which 1s constantly alter- 
ing, being the reverse of rigid ; thus the shaft, while doing its 
work, may be said to be constantly bending. If it is at the same 
time out of line this is still further aggravated. In the writer's 
opinion the shaft does not receive the careful attention it should 
have. Without a doubt there are now running vessels whose 
shafting has not been re-set since they were new, although they 
have been sailing the seas these dozen years. Almost anyone con- 
nected with shipping can point out ships that are notorious for 
breaking crank shafts ; these are as constantly renewed, in many 
cases without effort being made to find the cause of this constant 
failure and remedying it. The excuse is generally—if such an 
idea be put forward—that there is no time. The new shaft is 
banged in—that expression just about fits the operation—the 
vessel goes to sea, and before very long the performance has to be 
repeated. Should it be deemed n to re-set the shaft 
when fitting a new crank, the writer has never heard of a surveyor 
having it done under his personal supervision ; neither is it done 
when the vessel is in the trim. She will probably do most of her 
steaming in. When a shaft is true, it is a very simple and in- 
expensive matter to take precautions that will enable the whole of 
it, when the ship is in harbour, to be examined in a few minutes 
as to its truth, but this is rarely done. 

Crank shaft.—The principal causes leading up to the failure of 
crank shafts are water in the cylinders, slackness of the bearings, 
bearings out of line; the thrust carriage collars wearing, and 
allowing either part or the whole of the thrust of the propeuer to 
be taken by the webs of the crank. The whole ot the above 
causes of course are aggravated by the racing of the engines. 
Bailt cranks are now almost universally used in steamers, except 
where extreme lightness is required ; they are more flexible than 
solid cranks, and thus they accommodate themselves better to 
their surroundings, Solid cranks now have a hole about a quarter 
the diameter of the crank pin drilled through the webs and the 
centre of pin; flaws that might probably extend are thus cut out, 
and the crank is also more elastic. Turned pins a driving fit for 
these holes are carried as an extra precaution, in case of the pin 
being broken or showing signs of weakness. 

Thrust shaft.—There is every reason to assume that, as the 
thrust shaft invariably breaks in the collars, that it is due to its 
liability to unsoundness when forging, owing to the larger size of 
the shaft at this part. This reason of course is to be taken in 
conjunction with the causes leading up to the failure of shafts 
already mentioned. In cases of broken shafts it has always 
seemed to the writer that there is a great desire—an anxiety 
almost—on the part of all concerned, to saddle the forging with 
faults that might be found elsewhere if looked for. 

Tail shaft.—The tail shaft is the part on which the propeller is 
fitted ; it 1s perhaps hardly surprising that this part is very trouble- 
some when it is taken into consideration that it is hiaden from 
view in a tube open at one end to the sea, that it has two long 
gun-metal liners or sleeves cast, or shrunk on to it, to take the 
wear in the stern bush and in the stuffing-box, These sleeves 
although necessary, are detrimental to the life of the shaft, owing 
to the action set up between the metals. To give you some idea 
of tie mischief done, it was lately found necessary from this 
cause alone to renew the tail shaft of a steamer only two years 
old. Various means have been tried to stay this action ; the most 
common practice is to wrap the shaft between the sleeves with one 
or more layers of spun yarn soaked in various compounds, but 
when the shaft is next seen—say in twelve or eighteen months— 
there is rarely any of this covering to be seen. A somewhat better 
form of protection is the invention of Mr. Mudd, of Hartlepool ; it 
consists of an india-rubber sleeve that is drawn on over the end of 
the shaft, and caused to fit close round it between the gun- 
metal sleeves. This apparently makes a good protector, but the 
writer is not aware that a sufficiently long trial has been made 
to test its utility. With the general form of stern tube, 
it is a question of considerable expense to examine this shaft; the 
ship has to be dry-docked, propeller taken off, and the shaft drawn 
bodily into the ship, To obviate this to some extent, a tube was 
some years ago patented by Mr, A. J. Davison, of London, that 


1 ewt. of Zin. lowmoor plate, 
160 black boits and nuts. 





*\Read before the Yorkshire College Engineering Society, February 18th. 


has covers along its length ; by removing these covers the part of 


the shaft between the sleeves can be viewed and painted, or 
wrapped with spun yarn, without taking off the propeller, but the 
vessel still has to be dry-docked. This was a step in the right 
direction, and a number of vessels were fitted with it, but it did 
not come into general use. A tube has lately been patented by 
Mr. J. W. Donovan, of Sunderland, and fitted in a large vessel ; 
it allows the part between the sleeves to be inspected at any 
time, and as it also keeps it dry, one of the principal causes of 
the failure of tail end shafts is removed, if this invention is 
found to be succesful in its other requirements. The only 
instance of a broken tail shaft being replaced at sea will be 
found in the account of the Cereda, of North Shields, given in 
this paper after the remarks on propellers. 

Pistons.—The chief cause of the failure of pistons is the presence 
cf water in the cylinders. The low-pressure in compound engines 
is the greater sufferer, as it offers a larger area to damage. When 
a boiler primes the water and sceam pass to the engine in the con- 
dition of foam, the water being held in suspension—or the greater 
part of it—during its passage through the high-pressure cylinder, 
but on reaching the low-pressure its temperature is so lowered that 
the steam separates from the water and passes to the condenser, 
leaving the water in the cylinder. Pistons are repaired at sea by 
plating with wrought iron plates and tap bolts, and by hooping the 
body with flat or angle bars; should the packing rings be so badly 
broken as to be of little or no use, wocd blocks, rope, or junk, are 
substituted. A temporary piston was in one instance made with 
wrought iron plates and wood blocks. ; 

Pumps —Air and circulating pumps are often designed so that 
each can be used in place of the other. The auxiliary pumps are 
generally connected so as to act if needed as circulating pump and 
sometimes as air pump. The bilge and feed pumps are made in 
duplicate as a rule, so that there are two of each, besides the auxili- 
ary engines ; there is little possibility of disablement through these 

rts givirg way. 

ii it alicia (To be continued.) 








STREET SUBWAYS FOR GAS, WATER, AND 
ELECTRIC MAINS. 


At a meeting of the Society of Eogineers held at the Westminster 
Palace Hotel, Westminster, on Monday evening, May 6th, 1895, 
Mr. Wm. George Peirce, President, in the chair, a paper was read 
by Mr. Charles Mason, Assoc, M. Inst. C.E., Surveyor to the 
Vailey of St. Martin-in-the-Fields, Westminster, on ‘‘ Street Sub- 
ways for Large Towns.” 

The author showed that improved methods of underground 
construction for the reception of the numerous mains laid beneath 
the streets were becoming increasingly necessary in London and 
other large towns, and requiring the immediate and serious consi- 
deration of all engineers to public, gas, water, electric light, and 
other authorities, The difficulties experienced in making periodi- 
cal examinations of the mains as to leakages and repairs—as the 
recent explosions in the metropolis prove—has imposed a duty 
upon those having the control of the streets to devise some better 
means whereby the safety of the public is absolutely secured, and 
the life and cleanliness of the pavements materially benetited. 
The present system of leaving disused pipes beneath the streets 
was strongly condemned, as materially adding to the risks to those 
using the streets by reason of probable accumulations of gas 
therein. Interesting statistics were given, showing the enormous 
annual cost of opening up the pavements for examination, and 
repairs to the various mains. 

various powers conferred by Acts of Parliament upon local 
authorities and bye-laws made thereunder, together with the 
objections on the part of the owners of the mains to using the 
subways, were fully explained, the author stating that where 
subways did not exist municipalities lost to a certain extent the 
control of the streets. 

The author, in explaining the construction and uses of existing 

subways both in the provinces and the metropolis. pointed out the 
chief difficulties in the way of their general adoption as being the 
question of light and ventilation, and cost of construction ; also, in 
his opinicn, the “‘single” system was open to objection, as the 
mains having to be placed on one side of the subway, compel the 
supply pipes to be taken across the same for supplying premises on 
the opposite side of the street, thus blocking the passage way and 
causing obstructions in the flow of the pipes themselves ; the diffi- 
culties of sewer ventilation were also referred to. The author pro- 
poeed ‘‘ triple” subways having a central avenue for trunk mains, 
and side avenues for subsidiary or service pipes, vaults being pro- 
vided beneath the footways remaining the property of the public 
authority and leased to the adjoining owner, thus providing some 
return for the outlay. 
A detailed description of the method of construction was given, 
with an estimate of the cost, showing a profit based mainly upon 
returns of the rentals derived from the vault construction and 
charges for those using the subway ; the saving which would accrue 
in keeping the streets free from obstruction unfortunately could 
not be reduced to figures on the credit side, although the saving 
to life and rolling stock would be very great. Immunity from 
frozen pipes due to an uniform temperature in the subways was 
instanced as an argument in favour of subways. The author, in 
conclusion, strongly urged the desirability cf obtaining powers 
whereby the whole of the subsoil of the streets should remain the 
property of the authority. Such a course would cause far lees 
Inconvenience than now arises to the public using the streets. 
Finally, the subject was one of a very controversial nature, bat in 
spite of all obstacles some form of the triple subway should be 
adopted universally in all large towns. Important information 
concerning the miles of separated subways in use or partial use in 
London was given in the discussion, the subways of the City of 
London being lighted by gas, while the London County Council 
help progress by insisting on the use of mining lamps in the 
subways under its control, 








TENDERS.—In response to the invitation to tender for the erection 
of a brick and corrugated iron shed at the Landor-road Depét for 
the Vestry of the parish of Lambeth—Mr. James P. Norrington, 
A.M.I.C.E , surveyor to the Vestry—the following tenders were 
received :—Charles Leather, Railway Wharf, Wandsworth, tender 
not signed, £412; George Brittain, 247, Kennington-road, S.E., 
tender accepted by Committee, £436: David Oxley, 6, Walnut 
Tree-walk, Kennington, S.E., £530; A. and J. Main, 77a, Queen 
Victoria-street, E.C., £536 5s.; Batley, Sons, and Holmes, 21, Old 
Kent-road, S.E., £537 ; Constructional Ironworks Company, Dace- 
road, Bow, E., £545; a Greenwood, Loughborough 
Park Works, Brixton, £553; W. J. Coleman and Co., Wynne- 
road, Brixton, £572; John B. Hollom and Co., 17, Gracechurch- 
street, E.C., £594 ; John Lysaght Limited, St. Vincent’s Ironworks, 
Bristol, £635; and the Blackwall Galvanised Iron Company, 
4, Corbet-court, E.C., £727 15s. 

ENGINEERING Socrety, Krne’s COLLEGE.—A general meeting of 
this Society was held on May 17th, the president in the chair, when 
Mr. Mott read a paper on ‘‘ Phototyping.” He began by point- 
ing out that the art of phototyping dated practically from the 
birth of photography. The first attempts gave reproductions of 
pictures and photographs in black and white only, no half tones 
being apparent. Thie was remedied by Fox-Talbot, who in 1852 
discovered the action of light on bichromatised gelatine in destroy- 
ing its — of absorbing and being absorbed by water. This led 
up to the collotype process and its use in lithography. The im- 
provements made by Pretsch were enumerated, especially in the 
way of perfecting the half tones by the use of the etched glass 
screen. The method of obtaining the blocks from the negatives 
and the process of printing from them were fully detailed. The 
chemistry of the subject received much attention, and several 
explanatory diagrams were shown. A short discussion ensued, and 
the proceedings terminated with a vote of thanks to Mr. Mott for 








his interesting paper. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Vertical lift canal lock.—In connection with the improvements 
on the Erie Canal, it is pro to substitute vertical lift locks 
for the series of five locks at Lockport and the sixteen locks at 
Cohoes. There will be two lock chambers at the lower level, and 
over them will be an iron framework extending above the upper 
level. There will be two separate troughs, each suspended from 
chains passing over pulleys in the overh framework, the ends 
of the drains carrying counterbalances, A surcharge of water at 
the upper level will exceed the weight of the balances, and the 
trough will descend, its speed being regulated by electric motors 
on the shafts carrying the chain pulleys, these motors acting as 
brakes. At the bottom sufficient water flows out to make the 
troughs lighter than the balances, so that it willrise. The troughs 
will be about 200ft. long, and of greater sizo and capacity than 
any of the existing vertical hydraulic ram lifts in use in Europe. 
The total height of lift at Lockport will be 50ft., and the time 
occupied wil! be 24 minutes, while from the time the boats enter 
the guard lock at the upper level till they are hauled out at 
the lower level, about fifteeen minutes will be occupied, 
The cost will be about 300,000 dollars, and the work can be 
done in five or six months —available when navigation is 
closed up for the winter. The great saving in time will con- 
siderably increase the carrying capacity of the canal. 

New Canadian canal.—The new ship canal on the Canadian side 
of the Sault Sainte Marie has been completed and formally 
opened. The total length is 3500ft., and the principal feature is 
the masonry lock for overcoming the 18ft. fall of the rapids. 
The lock is 900ft. long, 60ft. wide, and 43%ft. deep, with 20}ft. of 
water on the sills. The width is much objected to, as being too 
wide for one vessel and too narrow for two. The plans originally 
called for a width of 100ft., which would have been much better, 
but it was not considered advisable to make the wooden lock gates 
of such length. The lock on the American side has a greater 
width in the body than at the gates, but the Canadian canal has 
a uniform width throughout. There are five sets of gates, a guard 
gate and lock gate at each end, and an extra lock gate at the 
lower end. Water is admitted to the lock chamber bs means of 
steel re valves opening into four culverts, 8ft. by 5ft., under 
the floor, with 152 openings in the floor of the lock. The valves 
and gates are operated by electric power, the plant being driven 
by two 145-horse power turbines. The material excavated was a 
rad sandstone, with layers of shale and sand. The lock is faced 
with limestone laid in 2ft. courses, in cement mortar of 1 ae 
Portland cement to 1 part sand, and the backing is of rubble 
limestone in the same mortar. Electric power was adopted on 
account of the freezing up of hydraulic pipes and machinery in 
winter, though hydraulic —_ is used on the American side, 
In a ship going up it takes 50 seconds to close the lower gates, nine 
minutes to fill the lock, 50 seconds to open the valves, and 50 
seconds to open the upper gates, or 114 minutes. As the lock can 
be emptied in 7} minutes, a vessel can be locked down in 10 
minutes. 

Garbage cremator.—In the Arnold system, now in use at two 
cities, the gar is first subjected to the direct action of steam 
for four to eight hours in a closed vessel, the vapours being 
condensed ; then the grease and water are separated from the 
resultant sludge, the sludge being then compressed to drive out 
more water, and finally dried in a closed drier. After the garbage 
has been picked over for tin cans, &c., it is thrown into the 
bnekets of an elevator, which disch it into chutes leading 
to vertical cylindrical digestors, 6ft. diameter and 16f® high, 
made of in. steel. When full, the cover of the digestor is 
screwed down and steam and hot water turned on. The grease 
and water flow to catch-basins and separators, and the former 
is collected in barrels, When the garbage has been thoroughly 
“cooked,” it is drawn out and packed in sacking for treatment in 
a Boomer screw press, after which it is transferred by a conveyor 
to the drying room. Here it is sorted for any hard foreign 
substances, then passed through a mechanical picker, and then 
transferred to three drying r ager 18in. diameter and 16ft. 
long, passing through each of the cylinders, which are all provided 
with shafts carrying arms to agitate and stir up the garbage. 
Water spray jets condense the vapours, and dust receivers and 
fans dispose of loose dust and objectionable smells. From the 
drier the material is delivered into a screen, the screenings being 
packed in bags for sale, and the tailings being ground before 
shipment. The plant is said to be thoroughly efficient, and to be 
free from any odour. 

‘An elevated electric railway.—The first elevated railway operated 
by electricity in this country—except the one at the Chicago 
Exhibition of 1893—has recently been opened at Chicago, and 
comprises five branches aggregating 16°32 miles, with forty-three 
stations. The line is not built along the streets but on its own 
land through the blocks, involving very expensive purchases of 
property and buildings, The structure :s of plate girders on steel 
columns. There are fifty-five motor cars and one hundred trail 
cars, all heated and lighted by electricity, and the ordinary trains 
consist of a motor car and two trail cars. The motor cars have a 
driver's compartment in one corner of each end, The main line 
has four tracks. 

An underground electric railway.—The City of Boston has recently 
let contracts for the construction of a subway or tunnel under the 
busy part of the city, which will be used by the electric cars now 
running on the street tramways. The traffic is so enormous that 
there is practically a procession of electric cars on certain streets 
which are used by all the cars before diverging to their several 
routes, and this has so interfered with the vehicular traffic that the 
subway has been adopted to remove the bulk of the cars from the 
surface of the streets. Part will be double track and part four 
track, and there will be stations at intervals, the grade being kept 
as near as possible to the street surface, so that there will be com- 
paratively few steps. The double track tunnel will be 24ft. wide 
and 14ft, high, and the four track will be like two of these side by 
side, with a row of columns between them. The tunnel has a con- 
crete invert, side walls of steel columns, 6ft. —_ and bedded in 
a wall of concrete 20in, thick, and the roof is of plate girders 30in. 
deep, and 6ft. apart, on I-beams 15in. deep and 3ft. apart, with 
brick arches between the girders and beams, levelled up with 
concrete, 

Steel water pipe.—The new water works of Schenectady, N.Y., 
described in a recent paper presented to the American Society of 
Civil Engineers, include an intake crib and 6419ft. of 54in. steel 
intake pipe in Skaneateles Lake, a gate-house on its shore, @ con- 
duit line of 19} miles of 30in, cast iron pipes and a distributing 
reservoir near the city with a capacity of 121,000,000 gallons. The 
crib is 16ft. square by 12ft. high, is located 641¥ft. from the gate- 
house on the shore, in 40ft. of water ; it rests on a foundation of 
small stone ; its sides are of 10in, by 12in. oak timbers, framed and 
dovetailed together, and secured by lin. tie-rods running through 
them from top to bottom. Partitions of oak timbers divide the 
crib into six compartments. The water enters the top of the 
middle chamber through a lin, mesh copper-wire screen, and is 
conducted through a steel reducer to the intake pipe, the connec- 
tion being made by a flexible joint. The reducer pipe—surrounded 
by concrete—occupies one compartment, and the other four are 
filled with stone ballast. The 54in. intake pipe is made of gin. 
steel plates weighing 151b. per square foot. h plate forms a 
6ft. length of pipes slightly larger at one end, so that it could be 
telescope-jointed. Five pieces riveted together with 2}in. lap 
form a section 29ft, 2in. long. These sections, after being coated 
with asphalt, were loaded on platform cars, three lengths to the 
car, and shipped to the lake. The coating used was a mixture of 
the Los Angeles Oil Burning Supply Company’s dry asphalt and 
liquid asphalt. In heating the ture it was necessary to use 
three of the former to one of the latter, and when once 
heated it was necessary to add the latter only, The pipe was 








and left therein about twenty minutes, or long 
enough for the steel to attain the tem rature of the mixture. 
The pipe was then withdrawn, and after the coat had been allowed 
to stiffen, it was again submerged for a few moments to thicken 
the coat. On the lake shore four of the 29ft. lengths were riveted 
together, making a section 116ft. long. Each section was provided 
with a steel spigot on one end and a cast iron hub on the other, 
The hub was provided with twenty steel hook bolts 14in. indiameter, 
with hexagonal nuts. Around the pipe, inst the steel spigot, a 
gasket of lin. soft lead pipe, weighing 21b. par foot, was placed, 
while back of this, as a follower and bearing for the hook 
bolts, was a hoop of gin. by lin. wrought iron, The flexible 
joints were made by jointing two sbort pieces of pipe 

ether, one piece being tapering in diameter, 3ft. long, the other 
being a straight piece 4ft. long, upon the end of which was riveted 
a machine-faced cast iron ball or zone. Two 4in. channel irons 
were riveted on the inside of the larger end of the ta ring piece, 
which fitted over the ball. The channels were run fa 1 of hot lead 
against the ball, making the flexible joint, which is capable of a 
deflection of 12deg. in any direction from the axis of the pipe. 
Before the pipe was taken from the skids on the Lake shore the 
ends of a 116ft. section were closed by oiled canvas bulkheads, the 
section was then rolled into the water, and floated between the 
sections of a catamaran 95ft, long, 30ft. wide, 6ft. deep, which had 
been placed in position over the pipe trench. The sections were 
12ft, wide, with a 6ft. space between them for lowering the pipe. 
The sides and ends were formed of six 5in. by 12in, timbers placed 
one on top of the other and secured by drift bolts, Each section 
was covered with plank. The catamaran was held in place by spud 
piles at each corner. Ropes from swinging booms were attached 
to the pipe, the bulkheads removed, and the pipe lowered to the 
bottom of the lake. Each length of pipe was supported on two 
timber foundations placed 19ft. either way from the joint, These 
timber foundations were secured to the pipe before it was lowered, 
and were held in place by hooks connecting the foundation plat- 
form to a saddle piece fitting over the top of the pipe. When the 
pipe was finally in position the saddle pieces were removed and 
nsed for the next length. A diver guided the spigot into the bell 
of the last pipe laid, adjusted the hook bolts, and by screwing up 
the nuts on the same, upset the lead pipe completing the joint. In 
building the gate-house the pipe was laid through the wall to the 
intake well, and the trench and pipe extend back toward the 
lake for a distance of 41ft. This part of the trench was then filled, 
to prevent the water from reaching the walls of the gate-houss, 
oa the excavation and pipe laying were continued into the lake 
to meet the pipe from the crib, The final joint was of two spigot 
ends joined under water by means of a sleeve joint of special design, 
consisting of a piece of steel pipe 3ft. in length and of sufficient 
diameter to pass over the ends of the pipes to be connected, and 
provided at each end with hook bolts connected by sleeve nuts. 
The joint was packed with hemp rope saturated with white lead. 
When the nuts were screwed up the hook bolts drew an iron 
follower against the packing and made a tight joint. The gate- 
house contains an intake and screen well each 25ft deep. Through 
the wall separating the wells are two cast iron sluices, each 2ft. 6in. 
wide, by 4ft. 6in. high in the clear, and provided with cast iron 

tes similar in construction and operation to those used at the 
ian. The fish screens are made of yyin. copper wire, jin. mesh. 

Tests of coast defence mortar batterves,—Amo the modern coast 
defence equipments are protected batteries of 12in, rifled mortars, 
trained by range finders, so as to drop shells on an enemy’s fleet. 
The mortars, which have cast iron bodies hooped with steel—as 
described in THE ENGINEER—have been somewhat sneered at by 
European ordnance experts, who are unfamiliar with the tests 
which led up to the adoption of this system, but the subsequent 
tests as to the strength and efficiency of the mortars conducted 
during the past five years have fully warranted the confidence 
shown by the Ordnance Bureau. A service test was recently made 
of the sixteen 12in, mortars forming a part of the defences of New 
York Harbour, having a range of about five miles. Surrounding 
the battery is a massive stone counterscarp 20ft. high for defence 
against assault by landing parties. Within the counterscarp is an 
earthwork 35ft. high, impenetrable by the projectiles of the most 
powerful guns ever yet produced, and surrounding the base of the 
earthwork is a deep moat or ditch. Protected by this earthwork 
are four deep pits of solid concrete masonry, in each of which four 
mortars are mounted. These are connected by underground 
bomb-proof galleries, which lead to a central magazine, protected 
on all sides by heavy steel armour plates and earthworks, Extend- 
ing from the magazine to the mortar pits are steel tracks, on which 
are 1un the tramway trucks which convey the heavy ammunition 
to the mortars. Turntables are placed at each intersection of the 
gallery, the main entrance of which and of those to the counter- 
scarp galleries are provided with steel bullet-proof doors, An 
assaulting force to gain an entrance to the galleries or pits would 
have to carry the surrounding counterscarp by storm and cross the 
deep ditch under a withering fire from many machine guns which 
enfilade the entire ditch. The mortars are mounted on pivot 
carriages, which may be swung in a complete circle, and elevated 
or depressed at will for any range which may be desired. The 
accuracy with which their shot or shell may be projected is assured 
by the rifling. The projectiles weigh 1000 lb. each, and the 
maximum charge of the projecting power is 801b. of brown pris- 
matic or black sphero-hexagonal powder. Ten officers and gunners 
constitute a full crew for each mortar, but they can be handled with 
considerable celerity by crews of only six men each. When manned 
by fall crews they can be discharged, reloaded and aimed ready for 
re-firing in three minutes. Their regulation steel conical shells for 
nse in war cost 50c. a pound, or 500dols. each. They are knownas 
deck-penetrating shells, and when ee analtitudeof over 
one mile will penetrate deck armour 8in. t ick. The cost of their 
operation is only about one-third of that of heavy rifled 12in. guns, 
and their execution is equally effective. An accuracy of deter- 
mining range and aim has been attained which enables the gunners 
to calculate so closely that the entire sixteen shells projected by 
them ata range of 6000 yards will unerringly fall within the area 
of a battleship’s deck, and no warship has yet been, and probabl 
never will be, constructed which could withstand the force of suc 
a concentration of destructive projectiles of an aggregate weight of 
16,000 lb. falling from such a height. Daring the test each pit was 
served independently, at intervals of about two seconds, thereby 
greatly reducing the concussion, but practically discharging the 
entire sixteen mortars simultaneously, The mortars were trained 
at an elevation of 60 deg. The range of the first volley was down 
to the beach, a distance of 6000 yards, as nearly as the topography 
made it convenient. Charges of 60 lb. of brown prismatic powder 
were used. As the projectiles ascended they could be seen dis- 
tinctly, and when at an altitude of over one mile they resembled a 
flock of wild ducks on the wing. Their whizzing was barely per- 
ceptible during their ascent, but as they sped downward was more 
plainly heard. The second 7 was with a charge of 29 lb. of 
sphero-hexagonal powder at yards range, and the effect was 
similar to that of the first volley, though of course much modified. 
The projectiles were of cast iron used only in practice, weighing 
1000 Ib., and costing 20c. a pound, or 200 dols. each, making a 
total cost of 3200 dols. for sixteen. The powder required for two 
such volleys is 1424 Ib., which at 25c. a pound would cost 356 dols., 
an aggregate cost of 3556 dols. for the ammunition used in making 
the tests. After the firing, it was found that the projectiles had 
penetrated the sand to a depth of over 8ft., those of the first 
volley all falling within an area of about 600ft. by 450ft., and those 
of the second within an area of about 400ft, by 300ft. ‘The Lower 
Bay and its approaches have already been ‘‘charted” by ranges, 
so that the position of any ship having been determined by the 
range finders, the mortars may be turned upon her by the use of 
the chart, which will show the precise section in which she floats. 
The only improvement suggested was, that it would be better if 
the dre! be by which the mortars are operated should be worked 
by power in of by hand. 
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A large passenger steamer.— A large and fast side whee 
paddle—steamer is being built for a company which ea : 
passenger service betwen Buffalo and Cleveland, on Lake Erie, a 
distance of 105 miles. The hull is of open hearth steel, specified 
to have a tensile strength of 60,0001b., with an elastic limit of at 
least half the ultimate strength, and an elongation of 45 per cent, 
in Sin. The phosphorus is not to exceed 0°075 per cent. The 
bulkheads and decks are of steel, the latter covered with wood 
The vessel will be 308ft. long over all, 296ft. long on the water. 
line, 40ft, 6in, beam, and 17ft, deep. Thecompound main engines 
are of the walking beam type, with vertical cylinders, 40in. and 
76in, diameter, and 12ft. stroke. They are fitted with the Sickles 
valve gear and cut-off. There are sixteen auxiliary engines, 
Steam is supplied by six marine boilers, and the Howden hot 
draught system may be applied. The wheels or paddles are of 
steel with feathering buckets, To facilitate steering in the narrow 
Baffalo Creek a bow rudder is used, as on other lake steamers, the 
front edge of the rudder being in line with the verticalstem, The 
electric plant includes call bells and annunciators for the state- 
rooms, automatic fire alarms, a search light, and 1200 incandescent 
lamps for the saloons, state-rooms, &c. There will be 160 state. 
rooms, main and private dining-rooms, main saloon and ladies’ 
saloon, smoking-room, parlours, &c. The boat will have sleeping 
accommodation for 600 passengers. A similar but slightly smaller 
vessel now in service on the same line has a record of 21 knots, 
which the new vessel is expected to exceed. 








THE IRON, COAL, AND GENERAL TRADE, 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 


IRONMASTERS announce a continuance of the improvement in trade, 
Engineering establishments are larger buyers of material suited to 
their requirements, the railway rolling stock manufacturers are 
consuming increased quantities of iron and steel, and the sheet 
trade is very busy. In this latter department business is so active 
that many firms are unable to supply consumers fast enough, 
A true sign of trade development this month is that the wages 
sheets at the works are heavier than they have been for some 
twelve months, Larger colonial and foreign work is in hand, and 
altogether the position of district business 1s more favourable, 

The fact that the average selling price of finished iron declared 
this week by the Wages Board for the months of March and April 
shows a slight decline on the declaration of two months ago is 
regretted. But ironmasters are taking a cheerful view of the cir- 
cumstance, and are of opinion that at the next meeting in July, 
when the prices secured in May and June will be considered, the 
average will show an improvement. The price declared this week 
was £5 13s. 0°3ld., as compared with £5 13s, 5d. two months 
back, being a drop of 5d. per ton. Puddlers and millmen’s wages 
remain intact. 

The price of marked bars remains at the official minimum of £7 ; 
L.W.R.O. bars, £7 123. 6d. ; second class quality bars, £5 10s. to 
£5 12s, 6d.; and common bars, £5 53. ; galvanised sheets of 24 
w.g. are £9153, to £9 17s. 6d. per ton in bundles, Liverpool, as 
the minimum quotation rates, and trebles, £11 5:. ; galvanising 
doubles are £6 10s. ; and lattens, £6 17s. 6d. to £7. Producers of 
plain sheets report a great scarcity of best native made scrap suit- 
able for putting the needed fine face upon the finished sheets. 
This is an important part of sheet rolling, and the absence of 
supplies is causing some amount of anxiety. 

Vith reference to pig iron, the advances in values are being 
satisfactorily noticed by local makers, who are hoping to make 
money out of the stocks which have accumulated during the past 
few months, Certain of these firms stated on ‘Change in 
Birmingham this—Thursday—afternoon, that they should not supply 
current orders out of these stocks, but should keep them over 
awhile in the hope of being able to sell them at increased advantage 
later on, Staffordshire hot-air all-mines were quoted 523. 6d. to 
553.; medium, 383. 6d. to 39a, ; and cinder, 36s, to 37s. ; Darbyshires 
were 39a, to 393. 6d, and 40s, ; and Northamptons, 38s. 6d, to 39s. ; 
hematites were 503. to 523, 6d. 

The Corporation of Rbyl propose constructing an over-head 
electric tramway, similar to the one in South Staffordshire, to run 
between Marine Lake and and Prestatyn, a distance of four miles. 
Meszers, A. Dickenson and Company, Colmore-row, Birmingham, 
are the consulting engineers to the Rhyl authorities. 

Ironmasters in this district note with much satisfaction that 
thera seems every probability that within the next month or two 
orders for a considerable amount of iron and steel work will be 
placed in England by the Mexican Government, A sum of two 
and a-half million dollars is to be provided from the revenue of the 
current financial year for the purpose of constructing certain long- 
proposed light railways for military and other purposes; and, 
having regard to the greatly improved state of Mexican finances, 
it is expected that varying sums will be now annually set aside by 
the Government for railway, bridge, and other constructional work 
affecting the iron and steal lendies 

An influential local syndicate has been formed for utilising the 
Savern waterway, which has been improved at a cost of £ , 000. 
The Earl of Dudley has accepted the chairmanship. 

It is understood that the contract for the electric lighting under- 
taking of the Chester Corporation is to be given to Messrs, Thomas 
Parker, of Wolverhampton. The amount of the contract is 
£17,000, which will include the building of the generating station, 
the main, and all the we The plant is to consist of three sets 
of steam engines, and dynamos capable of illuminating 6 
incandescent lamps and forty arc lamps. The contract is to be 
completed in August. The generating station will be situated in 
the centre of the city, and the area at present arranged for will 
be supplied with a low-tension continuous current, and with a high- 
pressure supply for the arc lamps, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—Just prior to the Whitsuntide holidays there is 
always a general slacking off as regards business in this district ; 
users of iron, in place of giving out further orders, are counter- 
manding deliveries during the customary week’s stoppage of the 
works, and transactions generelly which can be put off are for the 
time being held in abeyance, Generally, however, the improved 
position throughout the iron trade is being well maintained, but in 
raw material prices would seem to have attained the limit of 
advance, until they can be backed up by increasing activity in the 
iron-using branches of industry, and in this direction perhaps the 
most satisfactory feature is the more hopeful tone now prevailing 
amongst finished iron makers, who are gradually getting better 
employed, and here and there are commencing to stiffen up in 
their prices. 

The Manchester Iron Market on Tuesday was fully attended, but 
a quiet tone generally was reported as regards business. Very 
little buying of any weight is just now coming forward in pig iron, 
and iron held in second hands is here and there being offered for 
sale at under current rates, but makers continue very firm, and so 
far from shewing any disposition to give way are, in most cases 
indifferent about booking farther business just at resent. 
Lancaehire makers are not more than moderately sold, an report 
business not coming forward quite as they would like, but they are 
firm at their quoted rates of 40s. for forge to 42s. 6d. for foundry, 
less 24, delivered Manchester. With regard to district brands, 
the position remains much as reported last week, some makers 
being over-sold for the present, and practically out of the 
market, Lincolnshire makers have come to some sort of 





agreement on the basis of 37s, 6d. for forge to 393, for, 
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net cash, as the minimum for delivery equal to Man- 
peer nige F for good foundry Derbyshire, 44s, to 45s., net cash, 
delivered here, is being quoted. Ontside brands offering here are 
a trifle easier a8 compared with last week, good foundry Middles- 
prough scarcely averaging more than 433, 10d., net cash, delivered 
Manchester, whilst in Scotch iron there are sellers of Eglinton at 
463,, and Gartsherrie at 48s, 6d., net, prompt cash, delivered 
Lancashire ports. _ : , Hl 

Some of the finished ironmakers are Bs oem. a substantial 
increase of new business coming forward, and here and there forges 
are getting fairly well off for orders over the next two or three 
months, with the result that prices, althoughas yet thereisnoactually 
quotable advance, show ® decided tendency to harden, Business 
chiefly comes forward in bars, and for these Lancashire makersare now 
only booking immediate specifications at £5 per ton, 23, 6d. above 
this figure being quoted for anything like forward delivery, with 
North Staffordshire bars £5 2s, 6d. to £5 5s, delivered here, 
Sheets remain without appreciable improvement, ranging from 
£6 12s, 6d. to £6 153, and £6 17s, 6d., and there is no change in the 
quoted list rates for hoops, which remain at £5 15s, for random to 
£6 for special cut lengths, with 23, 6d. less for shipment. I may 
mention, however, that considerable interest is attached to a fairly 
large American order for hoops, which one local firm has just 
secured, this being the first American hoop order that has come into 
this district for the last four years, It has, of course, been taken 
at a special price, the local makers having practically a free hand 
with regard to competing for American business, but it is hoped it 
may be the precursor of a return of at least a portion of the very 
important trade which some years ago was done in Lancashire 
baling hoops with the American;cotton districts. 

In the steel trade a fair amount of business continues to be 
reported, with better prices being got for manufactured material, 
Foundry hematites remain at 52s. 6d, to 53s, 6d., less 24 per cent., 
with billets ranging from £3 17s, 6d. for common to £4 5s, for the 
better qualities, not cash, and £6 23, 6d. now represents about the 
minimum figure for steel boiler-plates delivered. 

Although there is no specially new feature to report with regard 
to the engineering industries, the general tone of the reports I 
receive show a steady improvement, some of the departments 
getting full of work. This, however, is still exceptional, and 
applies chiefly to stationary engine-builders and some of the lead- 
ing machinists; but generally, both machine toolmakers and 
general engineers and boilermakers are fairly well engaged upon 
orders in hand. 

An important conference of representatives of the principal 
trades unions connected with the iron and steel industries was held 
in Manchester last Friday, for the special a of considering the 
question of home and foreign competition. The chair was occupied 
by Mr, Edward Trow, J.P., member of the late Royal Commission 
on Labour, and secretary of the Associated Iron and Steel Workers 
of Great Britain, and amongst those present were Messrs. Carlton 
and Walls, representing the National Federation of Blast Furnace- 
men; Mr, John Hodges, secretary of the British Steel Smelters’ 
Amalgamated Association; J, Cox, assistant secretary of the Asso- 
ciated Iron and Steel Workers of Great Britain ; John Cronan, 
secretary, and Thompson, representing the Amalgamated Society of 
Iron and Steel Workers (Scotland) ; and George Beadle, the National 
Steel Workers and Labour League. The conference had been con- 
yened chiefly owing to the redactions in wages which have recently 
taken place, and which it was stated the employers had in every 
instance declared had been brought about, mainly as the 
result of the keenness of competition which had forced prices to so 
low a point as to leave no margin for profit. 

The principal matters discussed in connection with the question 
of foreign competition were the desirability of opening up 
negotiations with continental iron and steel workers, and of sending 
a deputation of English workmen to Belgium and Germany. The 
opinion generally expressed was that it would be found on examina- 
tion that the cost per ton of metal produced on the Continent 
would be much higher than the cost in this country, as in the opinion 
of the meeting, the amount of wages earned by the men was not 
a fair criterion of the cost per ton ; English makers, it was pointed 
out, were handicapped by the heavy railway rents, royalty rents, 
and way-leaves, these being much lower on the Continent, where 
railway rates were considerably less, and royalty rates practically 
nil, With regard to the Belgian competition, of which so much 
had recently been written, this it was contended had been greatly 
exaggerated, as the capacity of production of all the works in 
Belgium was not equal to that of Messrs, Bolckow Vaughan’s 
Essen Works, As to home competition, it was urged that redac- 
tions in wages would not mend matters, as these only allowed 
employers to sell so much cheaper for the time, and the position 
soon became exactly as it had previously been, and the opinion was 
expressed that the employers themselves ought to take up the 

question of home competition, with a view of some limitations 
being put upon it. With regard to the proposed deputation to 
Belgium and Germany, it was mentioned that Mr, Jeans had, ata 
Ineeting of the Iron Trades Association, stated that a deputation 
of employers was going over to make inquiries with regard to 
foreign competition, and the Northern and Midland Wages Board 
had been invited to join in thedeputation. After some discussion, 
the Conference decided that it was advisable that the truth as to 
the question of foreign competition should be known, whether it 
went against the British workmen or in their favour, and that a 
communication should be sent by Mr. Cox, the secretary to the 
Conference, to Mr. Jeans, of the British Iron Trades Association, 
to the effect that unless each of the unions in the iron and steel 
trades was represented on any deputation which went to Belgium 
and Germany, the results—whatever they might be—would be 
unsatisfactory, 

The wheeling about of trucks loaded with luggage is always a 
nuisance on a railway  perner and in a crowded station like that 
of the Lancashire and Yorkshire Victoria at Manchester it becomes 
not only quite a serious inconvenience, but with the series of sub- 
ways from one platform to another entails considerable labour and 
delay in the transmission of luggage from one train to another, or 
from the general parcels office, where the amount of this class of 
work dealt with is probably larger than in any other station in the 
kingdom, To facilitate the transmission of luggage from one point 
to another, and to remove as far as possible the cumbersome 
trucking of it along the platforms and under the subways, Mr. John 
Aspinwall, the chief mechanical engineer to the company, 

designed a very handy arrangement for conveying parcels 
and luggage overhead, either from the parcels office or from 
one platform to another. This arrangement consists of a tram- 
way suspended from the roof of the station, and on this 
runs an electric motor controlled by a man sitting in a swing 
leather seat, The operation of the motor is extremely simple. By 
pulling one handle the man in charge sets in motion the lifting 
gear, which raises a large hamper filled with parcels and luggage 
to such a height as will clear the engine chimneys when crossing 
the lines of way. A second handle enables him to start the motor 
off with its load, with which it travels at a speed of from seven to 
eight miles an hour, the next operation being to drop the 
load exactly opposite the van of the train where the parcels 
or luggage have to be discharged, thus saving the trundling 
of the truck on a platform crowded with passengers, This 
arrangement which, [ may add, was all designed and made 
at the Horwich Works of the company, has only been in operation 
during the past week, but it has worked from the first without 
hitch ; in fact, I myself and the stationmaster were conveyed in 
the most comfortable fashion in the parcels hamper from one 
platform to another. At present this electrical overhead tramway 
is only to serve three platforms, but it is intended to extend it 
to the whole of the station. 

Extreme depression is reported throughout the coal trade as 
regards the better qualities for house fire purposes, which are 
necessarily only in the most limited request, and some of the pits 


remain nominally unchanged, but in the open market there is a 
good deal of very low cutting, prices being largely regulated 
according to circumstances, regards the lower qualities of 
round coal, a moderate demand comes forward for iron making, 
steam, and general manufacturing purposes, but with supplies 
largely in excess of requirements a. HL necessarily rule extremely 
low, good steam and forge coals not fetching more than 63, 6d. at 
the pit mouth. The present limited supplies of engine fuel meet 
with a ready sale, and prices are maintained at about 3s. 6d, for 
common, up to 4s, 6d. and 5s, for the better qualities, 

In the shipping trade a moderate business is being done in 
common housefire qualities, which fetch about 8s. per ton, but 
steam and forge coal continues in very slow request, and do not 
mae more than 7s, 6d. to 7s. 94., delivered at the ports on the 

ersey. 

Barrow,.—Orders for hematite pig iron are not plentiful, but 
there is a better tone in the market, and sales are likely to increase 
on consumptive account. A fair business has been done lately in 
warrant iron, with the result that stocks have increased; but 
makers in the meantime have been able to secure better prices. 
This week warrant iron is quoted at 43s, 94d, net cash sellers, and 
43s, 84d. buyers ; makers, on the other hand, ask 44s. 6d. to 45s, 
per tonnet at mines for mixed Bessemer Nos. netf.o.b. Stocks have 
increased this week 1521 tons, and now represent 208,091 tons, 
being an increase on the year of 37,613 tons. 

The steel trade is very quiet, but one or two good orders have 
been secured by the Barrow Steel Company this week, while in 
West Cumberland one of the firms has booked 17,000 tons of rails, 
and another 10,000 tons. A new sleeper mill has been put down 
at Moss Bay, to meet orders for the foreign trade. ere is a 
better prospect of orders for plates and shipbuilding sections, and 
makers are fairly sold forward. They are also well off for orders 
of heavy classes of castings, 

Shipbuilders and engineers have some prospects of new work, 
Orders from all sources are, however, quiet, and much attention 
is being devoted to Admiralty and other work in hand. The 
torpedo-destroyer Skate went out on a preliminary trial this 
week, and steamed for three hours over twenty-seven knots an 
hour without a hitch. 

The iron ore trade is quiet ; sales are few ; prices steady at 9s, 
to 12s, 3d. for ordinary and best sorts net at mines, 

Shipping is quiet, but shows a slight improvement on last year. 
The exports of pig iron from West Coast ports during the week 
have been 6080 tons, and of steel 13,013 tons, compared with 5710 
tons and 7105 tons respectively in the corresponding week of last 
year, an increase of 370 tons of pig iron and 5908 tons of steel. 

Sir James Ramsden, who has been the principal founder of 
Barrow and the originator of most of its prominent industries, 
has resigned his position as ray ot. director of the Furness 
Railway Company, after occupying the position for well on to forty 

ears, Sir James, who is seventy-three years of age, is in failing 

ealth, He has done very much for Barrow, and general regret is 
felt that it is necessary for him to give up the reins of office which 
he has so worthily held for many years, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE demand for hard coal for export purposes is considerably 
better than at the date of last report. e@ gradual opening of 
the Baltic ports—exceptionally late this season—is having its effect 
upon local pits, which, however, are still working short time, many 
of them not more than three to four days a week. The weight of 
coal sent to the Humber ports compares favourably with the 
tonnage forwarded from any other district, From Huil last week 
the shipments were greater than for the on period of 
the three previous years, Grimsby also showed an advance, but 
Goole exhibited a decline, The best South Yorkshire hards are 
reported to be firmer, but inquiries disclose no advance in quota- 
tions. Steam coal, in the best qualities, is still quoted at 6s. 9d. to 
7s. 3d.; secondary sorts, 63, to 6s, 6d. per ton in quantities at the 
pits. Only a fair business is doing in house coal, the Metropolitan 
demand being unusually moderate, judging by the weight put on 
the Great Northern and Midland lines. Less is also doing with 
both house and gas coal passed over the Great Eastern Railway 
Company at Doncaster, intended for the Eastern Counties. Sup- 
plies still continuing largely in excess of the demand, prices are 
kept low. Silkstone coal, hand picked, is quoted at 8s. 6d. to 9a.; 
other qualities, from 8s. to 8s, 3d.; Flockton coal, 7s. 3d, to 7s. 9d.; 
thin seam fuel, 6s, 6d. to 7s, per ton, all at the pits. Gas coal 
varies iderably, the quotation ranging from 6s, to 7s. per ton, 
with an exceptionally light trade. Locomotive coal has been rather 
more freely taken under contract, but the demand for manufacturing 
fuel remains as unsatisfactory as ever. (ood slack, well riddled, 
has a slow sale at 4s, to 5s, per ton; ordinary pit slack, 2s. to 
2s. 6d., while smudge can be had at ls. per ton in quantities. 
Coke continues unaltered at 83, to 12s, per ton, according to 

uality. 
. The Meehan Ship Canal is being increasingly used for coal 
traffic. Large quantities are forwarded to Widnes for the use of 
the Atlantic liners, Considerable consignments are sent to Part- 
tington, the coal depét, for European and other markets. This 
week, for the first time, a heavy weight of South Yorkshire coal 
was sent to Partington for the Russian market. This looks like a 
transfer of trade from East to West, from Hull to Liverpool. 
Iron prices are again a little weaker, although the advance of 
about 1s, per ton is fairly well sustained. West Coast brands of 
hematite are sold in the district at 52s. to 53s. per ton ; North-east 
Coast, 50s, to51s, per ton; forge iron is somewhat brisker at an 
improvement of ls, to 1s. 6d. per ton, the quotation being 
now 36s, per ton, delivered in Sheffield. Bessemer billets, 
£5 7s. 6d. per ton. 
The armour-plate establishments are expediting the delivery of 
armour under their Admiralty contracts. Considerable inquiries 
are reported on foreign account. It is expected that the gun 
departments will soon be more fully employed. At the Govern- 
ment manufactories orders have been given out for heavy ordnance 
for Gibraltar and Malta. As the output in the Government works 
is necessarily limited, it is inevitable that a share of the work will 
come to private firms, It will be very acceptable to have some of 
it in Shetfield, where the gun departments have been most indif- 
ferently employed for a considerable time. 

The advance which was noted some time ago in the cutlery trade 
with the United States appears to have been checked. During 
the last six weeks the call for even the best qualities has been 
considerably below the average, and the various specialities are 
also being taken in diminished values. With an improvement in 
the internal trade of the country, the business done with Sheffield 
will revive, and there is already some prospect of this. One great 
trade with America is in razors, When the revised Wilson tariff 
came into operation, it was thought that local firms would benefit to a 
considerable extent. But they have again been almost entirely cut 
oat by the ubiquitous German. The United States tariff system 
allows their manufacturers to import partly finished goods at a 
greatly reduced duty. The result of this is that the demand for 
razor and knife in the rough or ‘‘ blank” stage, and German silver 
blanks are a continually increasing trade, ‘I'he little that has to 
be done in America is also done there under conditions which tend 
to cheapness of production, and thus assist in keeping Sheffield 
goods ata disadvantage. A better business at present is reported 
with Italy, but less is doing with Spain, where there is a tendency 
to follow the example of the Americans by buying ‘“‘ blanks” or 
cutlery in the rough state, the finish to the goods being done by 
the Spaniards, There is a double object in this. Hardware in 
this condition comes in either wholly or partially free from duty, 
and the Spanish workpeople get more employment, Of late years 








are not kept on more than two days, whilst the average does not 
exceed more than three to four days per week. Quoted rates 











































































































































shovels, but there has been a distinct falling-off within the last few 
months, Expectations are still sanguinely entertained of a 
development of Chinese trade as soon as the crushing effects of 
the war have been somewhat obviated. Traders are not likely to 
seek business among the Chinese people until affairs have settled 
down, and the reverses recently suffered have been somewhat 
recovered from, Judging by the orders which have been received 
recently from Australia, that market appears to be coming back 
into something like former activity. akers of sheep shears have 
been booking considerable orders, and in other departments there 
are indications of general betterment. An improved feeling is 
also reported with Brazil, Argentina, and the South American 
States generally. 

A Sheffield manafacturer, who has just returned from the United 
States and Canada, reports that business there is undoubtedly 
improving. For steel in the higher grade he found a fairly brisk 
inquiry ; the secondary qualities are not required there, the home 
makers producing al) that is needed. In Bessemer billets the 
American, he tells us, is in position to supply the English market. 
Our prices to-day are £5 7s. 6d. ; the United States firms can sell 
at £4 per ton, and as the carriage is not more than another 15s. 
per ton, American billets can actually be set down in Sheffield at 
12s, 6d. per ton less than the local price. My informant has placed 
an experimental order for these American made billets. A 
Sheffield merchant in a large way of business is at present in the 
States, where he purchases large quantities of material which go 
direct to China, Japan, and other Eastern markets, 

The Shahzada Nazrulla Khan is to visit Sheffield on June 19th. 
His Highness will arrive from Leeds, and go direct to the Cyclops 
Works—Meesrs, Charles Cammell and Co.,—where he will witness 
the manufacture of armour plates and other interesting industrial 
processes, It is understood that the Prince may also visit the 
silver plate and cutlery establishment of Messrs, Walker and Hall, 
of which Mr. C. H. Bingham, the Master Cutler, is a partner. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE general condition of the iron and allied industries of this 
district must be described as favourable to sellers, for though the 
excitement in the pig iron trade has subsided, and business in that 
department has become quieter, a marked improvement has mani- 
fested itself in other branches of trade, which are the chief con- 
sumers of pig iron, so that the tendency in values is upward. 
When the increase in demand was most prominent in pig iron, it 
was held that it could not continue, because there was no 
improvement in the finished industries, but now that the revival 
has made its appearance in the latter, the consumption of the 
raw material must be maintained, It cannot be denied that a con- 
siderable proportion of the activity in the pig iron market recently 
was brought about by speculation, but there was also a substantial 
amount of legitimate business also, which will be increased by the 
revival in the steel trade which is now being experienced. Rail 
makers report a genuine improvement in busi , and the d d 
for steel plates and angles has increased materially during the 
last few days, because of the better trade done by shipbuilders. 
The latter have booked a good many orders for new vessels 
recently, and have been buying materials quietly, but steel 
plate and angle manufacturers have received so many inquiries, 
and consumers have shown such an evident anxiety to buy, 
that they have advanced prices 2s, 64. per ton, and thus 
are asking 5s, more than the prices at which they did busi- 
ness in the spring. The improvement in shipbuilding made its 
appearance first on the Clyde, but now it has extended to this 
district, where most of the vescels constructed are cargo steamers, 
Our yards are more fully employed than they have been hitherto 
this year, and the plate and angle mills also are running more 
regularly. Plate manufacturers, who have been employing only a 
portion of their plant for some time, will in some cases be able to 
resume full work next month. All this will have a good effect 
upon the pig iron market, more especially in hematite pig iron, 
which certainly needs a fillip, as the prices obtainable have been 
relatively lower than those of any other kinds of pig iron, and the 
overproduction is said to have been heavy. To the improvement 
in shipbuilding is in great measure due the increased business in 
the engineering and ironfounding trades. 

Cleveland pig iron is in fair request this week, but prices are 

weak, this being one of the results of the late speculative opera- 
tions. Many of those speculators who bought freely find themselves 
with more iron in their hands than they care to hold, and accord- 
ingly they are competing strongly with the makers so as to get 
rid of some of it. A good deal more iron is being offered for 
prompt delivery than the market needs, so that the tendency of 
prices of Cleveland pig iron has rather been in favour of the buyer 
this week. Producers seem to have left this business in prompt 
iron chiefly to these second hands, as they have not a great deal to 
sell for either prompt or June delivery. They are asking 35s. 6d. 
per ton for prompt f.o.b. deliveries of No. 3, but the prices of 
merchants and the speculators are regulated mainly by the fluctua- 
tions in the warrant market, and they have done business at 
35s, 3d., and even 35s, has not been refused. Buyers of Cleveland 
pig iron, however, hold off in the hope that the speculators will be 
forced to take lower prices, which they think may be the case if 
the monthly statistics are unfavourable, as they promise to be, 
seeing that the production of Cleveland pig iron has been increased, 
while the shipments are considerably behind those of last month, 
and there has been no increased consumption at the finished iron 
works, there being no revival at all in the manufactured iron 
trade, that being confined to the steel trade. The exports 
of pig iron from the Tees this month to Wednesday night 
only reached 85,954 tons, against 101,687 tons in April, and 
75,720 tons in May, 1894, to 29th. A large quantity of Cleveland 
pig iron has been put into the public stores this month. Last 
month the increase in Connal’s stores was only 1056 tons; this 
month to 29th the increase was 116,552 tons, 9469 tons being held, 
a far larger increase than has been reported in any month for 
years. Much of this large increase has been due to speculators, 
who were unwilling or unable to sell the iron they bought, and put 
it into the stores. The price of Cleveland warrants, which 
on Monday touched 35s. 6d. cash, dropped on Wednesday to 
35s, 14d. 
N ais Cleveland pig iron is steady at 37s.; No. 4 foundry at 
34s, 6d.; grey forge at 33s, 94.; and white at 32s, 9d.; but the 
demand for forge iron is very dull indeed, because business in 
finished iron is unsatisfactory. Mixed numbers of East Coast 
hematite pig iron are stronger in price, because of the improve- 
ment in the steel trade, and production has also been reduced. 
Makers quote 423, 6d. per ton for early f.o.b. deliveries, but 
accept 42s, 3d. Foreign iron ore is increasing in value as rates of 
freight increase, 

Steel manufacturers, owing to their increase of business, have 
advanced their quotation for ship plates to £4 17s, 6d., and angles 
to £4 15s. per ton, less 24 per cent., and f.o.t. Heavy steel rails 
are stiff at £3 12s, 6d., net, at works, and the competition is less 
keen, now that gocd orders have been secured by West Coast 
firms. Manufacturers in this district have no reason to complain 
of the amount of work on their books, The finished iron trade, 
as is stated above, continues without improvement, and the 
situation for manufacturers is even less satisfactory than it was, 
because the cost of materials has increased, whereas nothing better 
in selling prices can be obtained. > 
The unsatisfactory condition of the finished iron trade is well 
attested by the statistics which Mr. Waterhouse has within the 
past few days presented to the Conciliation and Arbitration Board, 
showing the quantities of manufactured iron delivered during 
March-April, and the average prices realised therefor. The return 








Spain has been taking a considerable value in agricultural 
gardening, and vineyard implements, as well as in spades an 





is decidedly the worst that has been issued since the Board 
began to collect these statistics some twenty-five yearsago, The 
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tonnage manufactured during the two months was 50 per cent. less 
than in the corresponding period of last year; it was only half of 
that reported three years ago, a third of that of five years ago, a 
fifth of that of fifteen years ago, and a sixth of that reported in 
the best days of the finished iron trades. Manufacturers may well 
complain of a dearth of business, and if the decadence goes on at 
the rapid rate that has bsen noticeable during the last twelve 
month:, there will soon be little trade left for iron rolling mills. 
Till recently the bar trade has not been much affacted, but now 
the competition of steel appears to be telling upon it as strongly as 
it has upon the other branches, As compared with the p-:evious 
two montbs, rails increased in value 103. 9d. per ton, but plates 
declined 1041., bars 2s. 1d., and angles 33. 2d., while the total 
average feli ls. 8}i. Wages will not bo altered for JaneJuly. 
The summary of the retura is as under:— 


Sales during the two months ending 30th April, 1895. 








Percentage Average 
Weight Invoiced. of Net selling price 
Description. Tons. Owts. Qr. Lb. Total per * 
& 8. 4 

Rails .. .. 558 19 2 1. BE . ¢ Tt we 
Plates 8275 6 3 12... 46°83 .. 4 10 10°98 
Bars .. 6746 18 3 Ss .. 1s .. 6 & Oat 
Angles 2279 + 2 a... In 4 11 5°53 
17,860 10 0 3 100°00 4 14 10°66 


Ssveral of the directors of Brunner Mond and Co., who purpose 
to erect extensive salt and chemical works on Teesside, have 
in the past few days been inspecting certain sites, one on the 
north side and two on the south side of the river. They will raise 
the brine and convert it into chemicals without converting it into 
salt, thus dispensing with the intermediate process. 

On Saturday a large number of the members of the Middles- 
brough and District Association of Foremen Engineers and 
Draughtsmen visited the Central Marine Eogine Works of Messrs, 
Gray and Co. 

The Eaglescliff Foundry, near Stockton, was offered for sale by 
auction on Tuesday atan upset price of £5000, but not a bid was 
made. Not only the foundry was included, but also workmen’s 
cottages, and about ten acres of land, 

Among those who have shared in the Queen’s birthday honours 
are two well-known local gentlemen. Mr. David Dale has been 
made a baronet, and Mr. Christopher Furness, M.P., a knight. 
Sir David Dale is well known for his labours in furthering the 
age ag of arbitration and conciliation among masters and men. 

e took a leading part in establishing the North of Eogland 
Conciliation and Arbitration Board for the manufactured iron 
trade in 1869 ; for many years he was its president, and he is now 
its referee. He is the chairman of the Consett Iron Company, one 
of the most successful and enterprising concerns ted with 


that trade was getting dull. The docks certainly that day, as I 
saw from personal observation, looked inanimate, and there was 
not that brisk character observable in the various places of busi- 
ness which is common to an ordinary looker-on in good times. 
Still, with the fact that over 300,000 tons of coal left Cardiff ports 
last week, and prices were hardening, there did not seem much 
reason to complain, and later meetings on ’Change have justified 
this, Saturday, for instance, best steam was quoted in Cardiff at 
103, 3d. to 103, 6d.; midweek they were advanced from 10s. 64. to 
l1ls., and as such remain, and a more hop3ful tone prevails. 

The last quotations in full are as tollows:—Best steam coal, 
103. 6d. to lls. ; seconds, 9s. 6d. to 103.; inferior, 93. to 93, 3d ; 
best Monmouthshire, 9s. ; seconds, 8s. 3d. to 83. 6d. ; dry, 83. 94. 
to 93. ; bast small steam, 5s, to 53, 31. ; seconds, 4s, 64. ; dry 
from 43, 34, With regard tosmall steam coal I noticed on Saturday 
over a wide area, principally marked by the Rhymney Railway 
and the Taff Vale, great accumulations at some of the leading 
collieries, and the fact that at several they was being reladen or 
put again into wagons, after being tipped, showed an increased 
demand over make. The unexpected setting in of very warm 
weather has been expected to tell prejudicially against house coal 
owners, and it is satisfactory to add that sales have been above 
expectations, leading coalowners report that, generally, 
business is quite up to sellers’ expectations. 

Last prices, Cardiff, were :—Best household, 93. 6d. to 10s.; 
No. 3 Rhondda, 93. 64.; brush, 7s, 61. to 83.; small, 63. 9d. to 7s.; 
No. 2 Rhondda, 7s. 9d. to 83; through, 6s. 3d. to 63. 6d.; small, 
4s, 3d. to 4s. 6d. Swansea figures are:—Boast steam, 93. to 93. 6d.; 
seconds, 83. 6d. to 9s.; No. 3 Rhondda, 10s, to 10s. 3d.; anthracite, 
8s, 9d. to 12s,; culm, 4s. to 4s, 3d. This is the cheapest kind of 
coal, and men yet living remember when, in Cardiganshire, it was 
exclusively used. Swansea coal shipments were above the average 
last week—close upon 40,000 tons, It was quite a record week 
with anthracite for San Francisco, 16,375 tons being shipped in five 
large steamers. Six, again, are loading this week over 12,000 tons, 
Newport coal exports last week were, in all, 68,838 tons, 

I am pleased in being enabled to report the success of the 
Dowlais Cardiff great colliery sinking at the Aberdare Junction. 
The 2ft. 9in. seam, in excellent condition, was struck a day or two 
ago. It was reached at a depth of 650 yards. It consists of three 
coals, the upper coal 23in. thick, with lin. of clod between it and 
the second coal l4in. thick, and 4in. cf clod dividing the third coal 
6in. thick, thus making a total thickness of 3ft. 7in. of workable 
coal. The top isa strong clift, and preferable to rock. The 
seam is regarded by good judges as the best in the district, 
as it did not prove well at the Albion, Ynysybw!, or Penrhiwkiber 
pits. The next seam will be the famous four-feet, and will 
probably be reached in a month, and if so, the lowest seam, the 
nine-feet, will be won at a depth of 715 yards, and will thus be the 
deepest sinking in the South Wales coalfield. Harriss Navigation 











the iron and steel trades, and he is the managing partner of the 
celebrated firm of Pease and Partners, coalowners and ironstone 
mine owners. Sir Christopher Furness is a leading shipowner, and 
is the senior partner of Furness, Withy and Co., iron and steel 
shipbuilders, West Hartlepool. 

Messrs. Palmer’s Shipbuilding and Iron Co. at Jarrow last week 
launched the Borneo for the Peninsular and Oriental Steam Navi- 

ation Company, and the first built on the Tyne for that company. 

he vessel] is 400ft. long b.p., 46ft. Gin. broad, and 31ft. moulded 
depth, and she is designed to load about 6000 tons d.w. on Lloyd’s 
summer freeboard, She is of the three-deck type, with poop, 
bridge, and forecastle, and has been built under special survey to 
class 100 Al at Lloyd’s, and to comply with the Admiralty require- 
ments for transport service, Messrs, R. and W. Hawthorn, 
Leslie, and Co,, at Hebburn-on-Tyne, have launched H.M.S. San- 
fish, one of three being constructed by this firm as torpedo-boat 
destroyers. Her length is 200ft., breadth 19ft., and depth 
12ft. 6in., and the engines will develope about 4000 indicated 
horse-power. 

For house and gas coal the demand is very quiet, but there is 
considerable activity in steam coal, and shipments are increasing. 
Prices are well maintained at 8s, 9d. f.o.b. for steam coal and 
63. 6d. for gas coal. Coke is firm at 12s, 3d. per ton delivered at 
the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been less firm this week. A considerable 
business was done in Scotch warrants on Monday at 433. 81. to 
433. 94d., cash, but the tone subsequently became easier, with 
transactions down to 43s. 7}d., cash. There is an impression that 
the warrants in circulation are gradually finding their way into 
fewer and stronger hands. However this may be, it is evident 
that the upward movement has been arrested for the time, and 
the explanation of this appears to be that consumers are not pur- 
chasing so freely as was expected. Business is not expanding to 
any marked extent, and in some departments a halt has occurred, 
which may be of brief duration or continued throughout the 
summer months, There has been comparatively little doing in 

leveland warrants in this market. Consumers are readily sup- 
plied on advantageous terms by merchants, and do not require to 
purchase much in the oren market. Cumberland hematite war- 
rants are about 3d. per ton lower than at the end of last week. 

Since last report one furnace has bzen put out of blast, and there 
are now seventy-six in operation, against seventy-three at this time 
last year, forty-five producing ordinary, twenty-seven hematite, 
and four basic iron. 

The values of makers’ pig iron are as follow :—G.M.B., f.o.b. 
at Glasgow, No. 1, 45s. 6d.; No. 3, 423, 6d.; Monkland, do., do.; 
Carnbroe, No. 1, 45s.; No. 3, 433.; Clyde, No. 1, 48s, 6d.; No. 3, 
45s. 6d.; Gartsherrie, Calder, and Summerlee, Nos. 1, 503. 6d. 
Nos. 3, 46s. 6d.; Coltness, No. 1, 52s,; No. 3, 493.; Glengarnock at 
Ardrossan, No, 1, 493.; No. 3, 45s.; Eglinton, No. 1, 463. 6d.; 
No. 3, 44s. 6d.; Dalmellington at Ayr, No. 1, 46s.; No. 3, 44s.; 
Shotts at Leith, No. 1, 52s.; No. 3, 49s.; Carron at Grange- 
mouth, No, 1, 54s. 6d.; No. 3, 49s. 6d. 

The export demand for pig iron is disappointingly small, and it 
is now regarded as doubtful whether there can be much improve- 
ment during the remainder of the season. In the past week the 
pig iron shipments, coastwise and foreign, amounted to only 
4691 tons, being considerably smaller than in recent weeks. The 
quantity shipped in the corresponding week of last year was 5212 
toi 


ns, 

The manufactured iron department was only moderately em- 
—— and tke demand has not improved so decidedly as could 

desired. In the steel trade there is now a large output cf 
material under contract for shipbuilding purposes at fairly steady 
prices, the range of which is, however, not at all satisfactory. 

The wages of the finished iron workers will remain unchanged, 
being regulated by the sliding scale in the North of England, 
where, although prices have been lower, they do not warrant any 
reduction of the rate of pay. 

Continued depression in the coal trade is making it very diffi- 
cult for some of the smaller coalmasters to carry on their business 
in anything like a satisfactory way. The total coal shipments in 
the past week reached only 148 444 tons from the whole of the 
Scottish ports, compared with 169,318 in the preceding week, and 
158,951 in the corresponding week of last year. The decrease in 
the shipments has occurred for the most part at the Clyde ports, 
amounting at Glasgow alone to 13,000 tons, Coal prices are prac- 
tically the same as last quoted, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


is 700 yards, and form a fine range from 527 yards to 580. The 
Dowlais Company is to be commended for its enterprise, and 
the management most certainly for their ability and perseverance, 
The water trials at one time were very severe and costly, 

The men have had notice at the Whitworth Colliery, Tredegar 
Co., but it has not transpired yet whether a stoppage of the 
collieries is intended. I hear good news of the Dowlais coal trade ; 
last week it was a difficult matter to supply all customers, 

Patent fuel makers are busy at Cardiff and Swansea, price vary- 
ing from 103. 64. to 103. 9d. Cardiff, 10s. 3d. to 10s. 6d. Swansea. 
Last week Swansea exported 7680 tons to Italy. Pitwood prices 
are maintained and the demand is good ; ordinary timber, Cardiff, 


that wood was getting dearer, so higher prices will be certain. 


Large quantities of ore came in this week to Cardiff for the 
Dowlais Company. Prices are:—Best Rubio, lls. to lls. 6d.; 
Tafna, 103. 9d. to 1le.; Garucha, 10s, 6d. to 103, 9d. cif. Coke 
continues—Cardiff—in steady request. Last quotations published 
were 123, to 22s., according to quality. Mid-week prices were 
slightly easier for best cokes, 

I have not much improvement to record in the iron and steel 
trades, A fair degree of activity is visible in steel bar, small 
goods, merchant iron, and small parcels of colliery rails. It is 
fortunate that the large iron and steel works are in possession of 
important collieries doing a good trade, ard one, to an extent, 
“makes up for the other.’ 

The rumour that Mexico is arranging with England for a large 
quantity of steel rails, &:., has been the subject of discussion 
before, and the hope is freely expressed that a patron will come to 
the Welsh ironmasters. It is generally the case when orders cf 
magnitude are placed, and time a consideration, that arrangements 
are made by contracting parties to divide the quantity. The 
amount at disposal of the Mexican Government is 24 million 
dollars, and the principal purchase, I hear, will be light steel rails, 
for which Wales is well open. 

Swansea quotations are :—Glasgow pig slightly easier at close, 
43s, 74d.; Middlesbrough No. 3, 35s. 34d.; hematite, 42s. 4d.; 
Welsh bara, £4 153, to £4 17s, 6d.; sheets, iron and steel, un- 
changed since last quotations. Steel rails, heavy, £3 123. 6d. to 
£3 15s.; light, £4 5s, to £5; Bessemer steel tin-plate bars, 
£3 15s ; Siemens, £3 18s. to £4; block tin, £64 12s, 6d. to 
£64 15s. Tin-plates, makers’ quotations: B steel cokes, 
93, 44d. to 9s, 6d.; Siemens, 93. 6d. to 93, 9d.; ternes, 17s. 61. to 
21s, 6d.; best charcoal, 10s, 6d. to 12s, 6d.; all wasters, 6d. less 
than prime, Swansea pitwood, 16s, 6d. into truck. Rails from 
Waterford to Newport again form an item inimports. Blaenavon 
and Ebbw Vale are importing ore largely vid Newport, Mon. 

The Taff Vale Railway dispute promises now on amicable ending, 
as I see that the notices given to certain men, 130 in number, have 
been cancelled. It remains to be seen whether other matters will 
be arranged peaceably. A meeting of the directors has been held, 
but results have not transpired, The point in dispute is, whether 
the management on the one hand, or Mr. Inskip and Mr. Harford 
on the other, are correct in their interpretation of the agree- 
ment of 1890. The men side with the latter, and if not 
conceded “ we shall not be out of the wood,” according to the 
opinions of freighters. A strike, I need not say, is deprecated 
on all hands, the event shows where adjudication should come in. 
What is wanted is a Government strong enough to carry a judicial 
court of arbitration, to which all disputes should be compulsorily 
relegated, and the decisions be as binding as in courts of law, 
with power to appeal to higher courts, A strike, which may 
really now be looming, would mean the complete paralysis of the 
industries of South Wales. 

The result of the sliding scale election has been the re-election 
of the old members, Mr, Abraham and Mr, Isaac, 
There is little or no change in the tin-plate trade. After the 
very large shipment of the week before last, the succeeding one 
looked rather small, and was exceeded by make, so that stocks 
show a slight increase. Makers say that prices are very unremu- 
nerative, and that but for giving the men employment, it would 
in many cases be just as well to close the works as to carry on, 
Prospects towards the close of the week are a little better, and 
good shipments are expected. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

CONTINENTAL iron business has only very slightly improved 
since last week, demand and inquiry remaining dull generally. 
Quotations continue depressed, owing to over-production, and a 
very keen competition that is felt in all departments. 

From the Silesian iron market tolerably good reports have been 
coming in upon the week, both raw and finished iron meeting with 
a healthy request; stocks have consequently shown a slight 
decrease. The condition of prices is the same as before, and 





THE steam coal trade continues in a satisfactory condition all 
round, though fears were expressed on ’Change, Cardiff, Saturday 





et 


market, and the majority of the works complain of insufficient 
employment. The different sorts of pig iron meet with slow 
request ; prices are weak and competition keener than ever, £0 that 
a certain depression cannot be wondered at. Malleable iron 
on the other hand, shows rather a lively tendency ; all sorts of 
structural iron, as well as bars and plates, being well inquired 
for, while the smaller articles of manufactured goods remain dull 
The foundries and machine factories are reported to be very badly 
off for new work, and some of them even had to limit their un 
put and dismiss a number of their men. The railway and engi- 
neering department is the most favourably occupied branch of 
the iron trade just at present, a fair amount of orders hayi 
been booked lately. There is more work to be given out in a few 
weeks, a Bill, regarding the enlargement and completion of the 
Austrian State Railways, having just been brought in. Official] 
quotations do not in any way differ from those of last week 
Austrian import in raw and finished iron was, during the first 
quarter of present year 453,488 q., worth 3,664,177 , against 
253,562 q., worth 3,284,045fl., for the same period last year, 
Export in raw and finished iron was, for first quarter of present 
year, 96,894 q., worth 3,402,927f., against 120,477 q , valuing 
6 330,400f1. in the first quarter of 1894. Concerning the condition 
of the iron industry in France, the accounts that have been given 
for some weeks past can only be repeated; there is not the 
slightest change noticeable, at least not in an upward direction 
the employment in the different departments remaining very 
moderate indeed. Ina few instances a slackening off in demand 
has been perceptible, and the tendency of prices is fluctuating, 
On foreign account very little business has been doing for some 
time past. 

Belgian iron trade is very quiet all through, and the ter dency of 
prices remains extremely weak. Low as the ruling quotations are, 
concessions have to be granted almost every time a new order ig 
booked ; there is consequently a depressed tone prevailing in most 
departments, and there seems to be but little contidence in the 
future of the iron trade. Comparing the list rates of May lst and 
April Ist, a considerable falling «ff can be perceived—pig iron only 
remaining stationary. Bars No. 2 f.o.b, Autwerp, went down 
from 112°50f. pt. to 110f. p.t. Plates No. 4, for export, 
decreased from 200f. p.t. on 185f. p.t.; steel plates remained on 
140f. p.t., sheets went down from 160f. p.t. on 150f. p.t., while 
steel plates remain firm on 95f, p.t. 

The different branches «cf the Rhenish-Westphalian iron 
industry continue to be but moderately occupied. Indeed, there 
has been scarcely any order of weight coming forward during the 
last week, and some of the mills are very short of new work, All 
sorts of iron ore remain in poor request; stocks continue to increase 
in spite of limited ovtput, and there is much weakness to be 
perceived in prices. Ofticially they are :—For spathose iron ore, 
M. 7 to 7°30 p.t.; roasted ditto, M. 10 to 10°20 p.t. ; while Nassau 
red iron ore fetches about M. 9 p.t. free Dillenburgh. 

Very little animation is noticeable in the pig iron department, 
only a slow inquiry comirg in for all sorts cf forge and foundry pig, 
and there is a considerab!e want of firmness to be perceived in 
quotations. Stocks show a slight increase here and there, The 
following may be regarded as current list rates for the different 
sorts of pig iron:—Spiegeleisen, 10 to 12 p.c. grade, M. 50 to 51 
p.t. ; forge pig, No. 1, M. 45 p.t. ; No. 3, M. 42 p.t. ; hematite, 
M. 63 p.t.; foundry pig, No. 1, M. 63 p.t.; No. 3, M. 54 pt; 
basic, M. 44 p.t.; German Bessemer, M. 48 p.t. ; Luxemburg 
forge pig, M. 42 p.t. Up to date very little business ct 
importance bas been transacted cn the malleable iron market, and 





is selling at 14s. 6d. to 143, 9d., and it was reported on ’Change | although the general feeling is perhaps not so despondent as it 
| was in the beginning of this quarter, the situation of both makers 
The iron ore market continues firm with an upward tendency. | and mennfacturers remains extremely unsatisfactory ; the prices 


| they are compelled to accept leave no profit, and yet, if they want 
to keep their concerns going, they have to agree to almost any 
price, the more so because production continues to te much 
higher than consumption, and large quantities of malleableiron are 
being thrown on the market, ‘lhere is a pretty lively business 
done in bars and structural iron ; the plate mills report themselves 
tolerably weil cff for new work, but in the sheet trade a general 
depression prevai's, and prices are inclined to move downwards 
rather than in an upward direction. Inthe railway end engineering 
department only the larger establishments are fully occupied, and 
at the tube foundries there is aleo tut an irreguiar employment 
going on, 

Latest list quotations, per ton at works are as under :—Good 
merchant bars, M. 100; angles, M. 110; girders, M. &3 to 87; 
hoops, M. 102 to 107 ; billets in basic and Bessemer, M. 73 to 75; 
heavy plates for boiler-making purposes, M, 130; tank, ditto, M. 
120 to 125: in some instances, M. 130; steel plates, M. 115 ; tank 
ditto, M. 110; sheets, M. 135 to 140; Siegen thin sheete, M. 120 
to 125; the same in steel, M. 115. Iron wire rods, common 
quality, M. 110 to 115; drawn wire in iron or steel, M. 95 to 100; 
wire nails, M. 113 to 115; rivets, M. 145 ; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 
200 ; steel rails, M. 108 to 110; steel sleepers, M. 1(6 ; fish-plates, 
M. 112 to 120. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THE coal shipments for the past week have been good. The whole 
of the collieries in the western valleys are now practically working 
full time. Business has also improved in the eastern valleys. 
Prices are firmer, and stems fairly full. A better demand prevails 
for pit wood, and prices are of an upward tendency. The iron ore 
trade is still brisk. The steamers Ely Rise, Ross, and Boileau have 
discharged cargoes at the Ebbw Vale wharves, and the Activity 
and the Refugio at the Blaina wharf. The outlook with regard to 
this trade for the immediate future is bright. The same remark 
applies to the ship repairing and engineering trades. The steamers 
Beneficent and Dartmoor have been undergoing repairs in the 
Union Dry Dock, the North Gwalia and Rosecastle in Mordey and 
Carney’s, whilst Mr, C. H. Bailey bas been paying attention to the 
Grantally in the Alexandra Dry Dock. The large steamer Urmston 
Grange arrived in the Alexandra Dock from London last evening, 
to take on board passengers and 2500 tons of bunkers, She will 
proceed to Melbourne light, and return with a cargo of Australian 
produce, 

We are informed that a local steel manufacturing firm have been 
the recipients of several large colonial orders of late, which will 
onsure their being busy over a lengthy period. Prices ruling 
on’ Changeto-day were as follows:—Coal: Beststeam, 9s. to 9s. 6d.; 
seconds, 83. to 8s. 6d.; house coal, best, 103. 6d,; dock screenings, 
5s. 6d.; colliery, smail, 52.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 6d. 
Pig iron: Scotch warrants, 433. 34d.; hematite warrants, 43s, 6d., 
f.o.b. Cumberland; Middlesbrough No. 3, 25s. ld. prompt; 
Middlesbrough hematite, 42s, 2d. Ironore: Rubio, 11s. 6d.; Tafna, 
10s. 9d. to lls, Steel rails, heavy sections, £3 15s.; light sections, 
£4 5s. Tin-plate bars, £3 15s,; Siemens tin-plate bars, best, 
£3 18s., all delivered in the district, cash, less 24 per cent. Tin- 
plates : Bessemer steel coke, 9s. 3d.; Siemens coke finisb, 9s. 6d.; 
ternes, per double box, 28c. by 20c., 193s. to 20s, Pitwood, 15s. to 
15s. 6d. London Exchange Telegram: Copper, £43 11s, 3d.; straits 
tin, £64 7s, 6d. 








CATALOGUES, 


Tue D. P. Battery Company, Limited, Westminster, S.W. 
Tllustrated Price List of D, P. Storage Batteries, 

Grafton and Co., Bedford. Illustrated Price List of Steam 
Cranes. 2 
8. Moorhouse and Co., Stalybridge., Three Illustrated l’rice 
Lists of (1) Engine and Boiler Mountings ; (2) Safety Valves and 
Cocks ; and (3) Lubricators.—These lists appear to be very 





leaves very much to be desired. 
There is but little life stirring on the Austro-Hungarian iron 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 22nd, 


Tue reports from several iron and steel indus- 
trial centres throughout the country show a 
further encouraging improvement in demand. 
Pig iron is moving freely from Southern farnaces 
on last month’s contracts. Mills are bookin 
large orders for plates, skelp, bars, sheets, an 
structural material for early delivery at pretty 
good prices, considering the sharp competition. 
The pressure for early deliveries is helping prices 
where buyers need supplies quickly, The ad- 
vances made in so many large stesl mills has 
helped to give tone to the market. Coke and 
eoal are firm, andj miners are generally returning 
to work, so that there wiil be no serious inter- 
ruption to indastrial opsrations. Car, locomotive, 
and shipyard work is crowding in, Bar mills are 
generally better engaged than they have been 
for a long time, and the multitude of new enter- 
prises gives confidence to manufacturers. Prices 
are firmer but scarcely higher, although buyers 
are looking for a marking up of prices before 
long. Pig iron production last year, according 
to official figures just published, were, 6,657,388 
ross tons, and for 1893. 7,124,502 tons. Total 
ron ore production in 1894, 11,879,679 tons ; 
1893, 11,587,629 tons, an increase of 24 per cent. 
he number of furnaces in blast at the close of 
1894 was 185; 1893, 137. The ore production 
was 73 percent. of maximum production. Cost 
cf ore in 1894, 1°14 dols.; in 1893, 1°66 dols. a 
ton. Rail output, 1894, 1,021,772 tons; 1893, 
1,136,458 tons. Steel ingots, 3,571,313 tons; 
1893, 3,215,636 tons. The decline in the price of 
coke was from 1°50 dols. to 1 dol., and the in- 
crease in production from 5,054,797 tons in 1893 
to 5,454,451 tons in 1894. The ore shipments 
from the Lake regions increased from 6,060,492 
tons in 1893 to 7,748 932 tons in 1894, 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on Thursday, 
93-d, the Teir-E'-Mina, a powerful twin scraw 
tug steamer, built to the order of the Ezyptian 
Government for service at Alexandria. Sie will 
be fitted by the builders with two sets of triple- 
expansion surface-condensing engines to indicate 
600-horse power. The vessel has been built under 
the direction of Lieut.-Colonel J. H. Western, 
London. 

On May 27th Messrs, Allsup and Co. launched 
from their yard at Preston a steel twin-screw 
passenger steamer of the following dimensions :— 
Length, S7ft.; breadth, 15ft.; depth, 6ft. 9in. on 
adraught of 3ft. 6in. Built under Board of Trade 
inspection to the order of the Preston S:eam- 
peso Company, of Piymouth. She will carry 
about 300 passengers and steam 11 to 12 knots, 
The engines, &c., are built by the same firm, and 
will develope about 200-horse power working at 
100lb. pressure. 

On Friday last, the 24th inst., the steam yacht 
Wild Rose, belonging to Mr. G. Troyte, Chafyn 
Grove, which yacht has just been fitted with new 
machinery by Messrs. Day, Summers, and Co., of 
the Northam Ironworks, Southampton, went out 
for trial trip, and the results obtained were very 
satisfactory. The yacht was originally fitted with 
a tandem compound engine, having cylinders Qin. 
and 2lin. diameter and 18in, stroke, with one 
crank, and on trial in Stokes Bay in August 
last with this machinery, the mean speed obtained 
was only 7°128 knots, The new engines, fitted 
by Messrs. Day, Summers, and Co., are of the 
compound inverted double-cylinder type, the 
cylinders being 12in. and 24in. diameter by 18in. 
stroke, and the boiler is 8ft. 9in. diameter, and 
8ft. 6in. long, the heating surface being 700 
square feet, and the working pressure 110 lb. 
This machinery occupies no more space than was 
taken up by the old engines and boiler. On the 
trial trip at the measured mile in Stokes Bay on 
Friday last the mean speed obtained on four runs 
was 10°449 knots, with an indicated horse-power 
of 176, with which result the owner was very 
much pleased, the contractors having guaranteed 
aspeed of 10 knots only. 

Oa the 25th instant Messrs. Diy, Sammers, 
and Co., of the Northam Ironworks, Southampton, 
launched the new steel steam yacht Monsoon 
which they have designed and built for Lieut. 
W. N, Diggle, R.N., late owner of the auxiliary 
schooner yacht Monsoon, of 280 tons, which was 
also built by thefirm. Mr. D ggle’s new yacht is 
much the same class of vessel as the Lantana and 
the Ladye Maisry, both of which yachts were 
designed and built by Messrs. Day, Sammers, and 
Co, She is, however, rather larger than either 
of these vessels, her dimensions being as follows :— 
Langth for tonnage, 139ft.; length on load water- 
line, 129ft.; breadth, extreme, 19ft. 24in.; depth 

at centre, from top of keel to deck, 12ft. 6in.; 
tonnage, yacht measurement, 235. The yacht 
will be fitted with Raid’s steam steering gear on 
bridge, and Reid’s steam windlass, and electric 
light throughout, The anchors are Thomas and 
Nicholson’s patent. The machinery is of the com- 
pound surface condensing type, designed and 
constructed by the firm, the cylinders cf the 
engines being 15}in. and 30in. diameter by 23in. 
stroke, working pressure 100 1b.; the boiler, 
which is an extra large one, is 10ft. diameter and 
Ott. long. The yacht and machinery have been 
built to Lloyd’s highest class under special survey. 
,,0a the 24th iast. Messrs Ropner and Son, of 
Stockton-on-Tees, launched a fine steel screw 
steamer, the dimensions cf which are as follow, 
viz.: Length, perpendiculars, 325ft.; breadth, 
extreme, 43ft.; depth, moulded, 28ft. 3in. ; she 
has been built to the order of a Norwegian firm, 
Messrs, Ropner and Son having built several 
other steamers for the same owner. The vessel 
is built on the spar deck rule, and has hood aft, 
bridge, and topgallant forecastle, The saloon 
and cabins for captain and officers will be fitted 
up under the bridge amidships, where also the 
accommodation for engineers will be provided, 
the crew being berthed in the forecastle as usual, 
she has a double bottom on the cellular principle 
for water ballast, and has been designed to carry 
@ deadweight cargo of 5050 tons on Lloyd's 
Summer freeboard. The vessel will have all the 
most recent appliances for the expeditious and 





economical loading and unloading of cargoes ; has 
direct steam windlass, steam steering gear amid- 
ships, with powerful steam gear aft ; four large 
steam winches worked by a large multitubular 
donkey boiler; stockless anchors, &c. e 
steamer will be fitted with a set of Blair and Co,’s 
triple-expansion engines, having cylinders 23in., 
39in., and 64in., by 42in., steam being supplied 
by two large steel boilers working at a pressure 
of 1601b., and all the most recent gearing suitable 
for a first-class cargo vessel will be provided. The 
steamer was named Blaamanden by Miss Mabel 
Ropner, of Preston Hall. . 

The s.s. Granby has just completed her trial 
run round from the Tees to Cardiff, arriving there 
on 22nd inst, after a very satisfactory run; her 
machinery giving the most satisfactory rasults, 
and having worked very smoothly and without a 
hitch on the voyage round. The steamer was 
launched by Messrs, Ropner and Son a short time 
ago, her dimensions being: —Length, 270ft.; 
breadth, 39ft. 6in.; depth moulded, 17ft. 2in. 
She is of the partial awning decked type, having 
poop and raised quarter deck, her deadweight 
carrying capacity being 2550 tons on 164ft. The 
saloons and cabins are fitted in the poop for the 
accommodation of captain and officers, whilst the 
engineers are accommodated in iron houses built 
on the awning deck, in close proximity to the 
evgine-room. She is built on the web-frame 
principle, the holds being entirely free for cargoes ; 
has cellular bottom for water ballast, and also 
after-peak tank. The steamer has been fitted 
with all the most recent appliances for loading and 
unloading her cargoes expeditiously and with 
economy, She hassteam steering gear amidships, 
and is equipped with four steam winches, worked 
by two large donkey boilers, the pressure of steam 
being the sameason the main boilers, and has patent 
windlass, stockless anchors, &c, The engines will 
work up to about 700 effective horse-power, and 
are by Messrs. Blair and Co., on the triple-ex- 
pansion principle, and having cylinders 19in., 
3lhin., and 5Slin. by 36in, stroke; there are two 
large steel boilers working at 160 lb. pressure. 

Thess. Elfie, built by Messrs. Wm. Gray and 
Co., for Messrs. C. Nielsen and Son, West 
Hartlepool, had her trial trip on Friday last. 
The vessel has been built to Lloyd’s highest class, 
and is of the following dimensions, viz.—Length 
over all, 280ft. ; breadth, 37ft.; depth, 19ft. 6in. 
The deck erections consist of poop, raised quarter 
deck, long bridge, and top-gallant forecastle. A 
tasteful saloon, state room, and accommodation 
for captain and officers have been fitted up in the 
poop, and comfortable quarters for the engineers 
at the after end of the bridge, and for the crew 
in the forecastle. The vessel is built on the web- 
frame system, with cellular double bottom for 
water ballast, and there is also a large ballast 
tank in the after peak. Four steam winches, 
donkey boiler, steam steering gear amidships, 
screw gear aft, patent windlass, schooner rig. boats 
on beams overhead, and all modern appliances 
have been fitted. The engines ara of the triple 
expansion type, supplied by the Central Marine 
Engine Works of Wm. Gray and Co. The 
cylinders are 19in., 304in., and 5lin. diameter, 
and the piston stroke 36in. The boilers, built of 
steel, are of large siz3, and give an ample supply 
of steam at a working pressure of 160 lb. per 
square inch. The vessel went to sea about one 
o'clock in the afternoon, and, after a most satis- 
factory run in the bay, during which her 
engines and machinery behaved admirably, she 
proceeded to the Tyne to load for Spezzia. A 
speed of about 11 knots was made on the run 
round, A large company of ladies and gentlemen 
were present, including Sir Wm. Gray, Mr. C. 
Nielsen, the Misses Nielsen, Mr. H. C. Nielsen, 
Mr. Mudd, Capt. Murrell, Mr. Olsen, Mr. 
Staveley, Mr. Hansen, Mr. Bennett, Mrs. Chas, 
Nielsen, Mrs. Hans Nielsen, and many others, 

Oa Saturday, May 25th, 1895, Messrs. Furness, 
Withy, and Co, launched from their shipbuild- 
ing yard at Hartlepool alarge steel screw steamer 
built to the order of Mr. F. Woods, London. 
The vessel is asubstantial type of a modern cargo 
boat, measuring over 340ft. in length and built 
throughout of Siemens-Martin steel, with a large 
measurement and deadweight capacity, and is 
built to the highest class at Lloyd’s. be care 
has been taken in designing this vessel to construct 
her as strong as possible for the heavy dead weight 
trade, The vessel is built on the web frame 
system with cellular double bottom all fore and 
aft, sub-divided at intervals, the after peak being 
also available as a tank. The main and fore holds 
ara divided by iron water-tight bulkheads, 
efficiently stiffened by an iron longitudinal 
division. The greater portion of the shell plating 
is in 24ft. lengths, and is efficiently backed up by 
strong sectional framing to the top of the vessel 
all fore and aft, the top sides being extra thick to 
withstand the heavy Atlantic trade. The 
bottom plating is also thicker in way of the 
ballast tanks, to allow of the vessel lying 
aground whilst loading. The whole of the 
weather decks, tank top, floor plates, &c., are 
also of extra thickness, and the hatchways are 
of extra size to take inthe bulkiest cargo, Large 
winches to hatches, patent steam steering gear 
amidships with hand gear aft, steam windlass, 
large donkey boiler, and patent stockless anchors 
are fitted. The vessel will be rigged as a pole- 
masted schooner, and to make her available for 
bridge and canal work the topmasts are telescopic. 
The engines and boilers have been constructed by 
Messrs, Blair and Co., Stockton-on-Tees, and are 
of massive design, with every provision for 
economical working. The ship and engines have 
been constructed under the supervision of Mr. C. 
Sage and Captain McFee on behalf of the owners. 
On leaving the ways the vessel was named Fern- 
field by Miss Mollie Sivewright, 








Tue Earls Court Exhibition was opened 
on Monday by H.R.H. the Dake of Cambridge. 
There was no official ceremony ; there was a very 
large and fashionable attendance of season-ticket 
holders. The Exhibition was closed again in the 
evening, and was not opened to the public until 
yesterday—Thursday. The buildingsand grounds 
are very unfinished, but much of great interest 
has already arrived. A description of the arrange- 
ments will be found in our impression for March 





15th, 1895, 


THE PATENT JOURNAL. 
Condensed from “The [ustrated Ofteiat Journal of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name address of the communicating party are 
printed in italics. 


15th May, 1895. 


9647. Manuracturt of Got¥ Batts, H.J. B. Kendall, 
London. 

9648. Pipe Unions, R. L. Sentinella, London, 

9649. Bicycies, &c , E. Biitikofer, London. 

9650. Sewine Macuines, J. Morrison, London. 

9651. StonaL Apparatus. T. H. Whitehouse, London. 

9652. CanDLesticks, G. Groves, London. 

9653. CarR1AGE Winvows, J. B. Cummins, London. 

9654. Furnaces, T. Burmeister, London. 

9655. Bracket for Heatina Purposes, A. R. R. Dougal, 
London, 


16th May, 1895. 


9656. Inataument for HoLpine up VeLoc:progs, A C. 
de Podé, Paris 

9667. Prarect Compustion Fire, H. A. Williamson 
and G Guest, Bedford. 

9658. ADvekTIsING, T. Eddleston, Liverpool 

9659 Va.ve for Pneumatic Tires, &c., J. Gooding, 
Coventry. 

9660. CARVER Fork, G. E. Maleham and T. 8S. Yeomans, 
Sheffield. 

9661. Stays for Trousers, J. Crabtree, Lincoln. 

9662. Comn-soRTER Macuines, H. H. Hanmer, Liver- 


1. 

9653. ATracuina Hoes, &c., to Hanpie3, A. Utling, 
Norwich. 

9664. Carpinc Esoixe3, E. and W. H. Crowther, 
Halifax. 

9665. Kircuen Borzers, 8. Hall, Manchester. 

9666. ConstRUcTING Woop Pc.itys, &c., 8. Wilde, 
Sheffield. 

9667. LireBuoy, C. A. Williamson, Southampton. 

9668. Sip“on FLUSHING CisTERNS, J. Watt, Glasgow. 

9669. Device for CLEANING and DustiNna, T. Venables, 
J . 

9670. FicuRED Borprrep Duoortiss, W. H. Hayhurst, 


9671. PREVENTING Cuimngy DownpDRavecat, J. Holden, 
ifax. 
9672. Disinrectants, A. D. Cohen and J.C.S McLay, 
Lond 


ndon, 

9673. Brakes for Carts and Venicves, M. M. Hobson, 
Durham 

9674, Cranxs for Cycies, W. Bracewell, Chorley. 

9675. Reoistertnc Scores of BILLiaRDs, J. Hope, 
Liverpool. 

9676. Steam Enotngs. J. Entwisle —(£. K. Hill and 
J.H W. Hoadley, United States ) 

9677. Twistino Yarns, N. M. Brown and J. E. Smith, 
Keighley. 

9678. ATracHING HanpDies to Sprnpues, W. C. Bolt, 
Ledbury. 

9679. Nutting, F. J. de Witt, Ilfracombe. 

9680. Heatinc Water, F. W. Beck, East Gri’ stead. 

9681. Ecorne Sevr-raisinc Fiovur, H. J. Ford, 
Swindon. 

9682. GearRING and Motor Mecuanism, W. Richards, 
Exeter. 

9683. ELectric Licutine Rartway CaReiaces, R. Bell, 
Glasgow. 

9684. CommuTator, W. J. Harling, Manchester. 

9685. BrusH-HOLDER for Dynamos, &c., W. J. Harling, 
Manchester. 

9686. Hanp-rraucks, W Bleakley and E. 
Manchester. 

9687. Stenice Water, J. Edge, Lendon. 

9688. FerruLes for Warkine Sticks, &., W. J. 
Myatt, Birmingham. 

9689. BRUSH-HANDLE CoupPLeR, H. Hayes, jun, W. R 
Deakin, and H. Sidebottom, London. 

9690. PorTtaBLe Music Stanps, C. Guattari, London. 

9691, Bottt’NG CARBONATED Liquips, P. J. Britten, 
London. 

9692. Doors for Frre Stations, F. Hughes, London. 

9693. Boor Tagg, W. F. Marshall, London. 

9694. AsH Pan and Cinper Sirrer, W. L. Hope, 
London. 

9695. Hanp Evectrric Gas Licurer, J. 8. Richardson 
and 8. Jevons, Birmingham. 

9696. MeraLtic TuBE Macarnery, W. Pilkington, C. 
T. Bishop, A. Brownsword, and A. Pilkington, 
Birmingham. 

9667. PHotocRapHic CaMERA Stanp, W. E. 
London. 

9698. ELECTRICALLY-DRIVEN Pumps, C. B. Crawshaw 
and R. Kennedy, B: ord. 

9699. Device for CLEaNtnG Topacco Pipgs, J. Btirde, 
London. 

9700. New Game, L. 8. Amery, London. 

9701. Pexxie and Sticine Fruit, &c, F. E. Bowler, 
London. 

9702. Toot SHarpeners, P. W. Strong, London. 

9708 CommuNicaiING to or from MovaBLE VEHICLES, 
J. Y. Porter, London. 

9704. ELectric Track Switcurs J. Y. Porter, London. 

9705. Caps and Harts, S. R. Jackson, London. 

9706. AN£3THETIC INH4LERS or MUzzLEs for ANIMALS, 
J. Arnold, London. 

9707. DiscHarcinc Water Traps for Stream Vesse.s, 
C. Herbert, London. 

9708. Ececrric Hraters or Rueostats, J. H. Delaney, 
London. 

9709. Oi, Gas, or VapouR Ewnoints, &c, B. Dojle, 

ndon. 

9710. SMOKE-coysuMING Furnaces, A. Trassl and J. 
Trassl, London. 

9711. Futpine Hat, A. J. W. Long-(4. L. 
France.) 

9712. PRopELLER for SHirs &c., W. P. Thompson.— 
(B. Wesselman and W. Licker, Germany ) 

9713. MinERAL AGENTs for Tannino, M. J. Vicker and 
M. W. G. Bergmann, London 

9714. Grass Puates, W. L. Wise —(7. Lefévre and L. 
Michau, France.) 

9715. L’quip De_iveRER and Case, C. D. Abel.— 
(— Blokusewski, Germany ) 

9716. Fancy Cicar Boxes, W. C. Hook and J. Roberts, 
Birmingham. 

9717. LanD Macuinery, T. Cooper, London. 

9718. CigaRuTTE Macaine3, F. Girard, London. 

9719. ExpLosion Enoines, G. Howard and E. T. 
Bousfield, London. 

9720. Winpow Saves, R. W. Barker.—(A. H. Brum- 
Jjield and W. L Collier, United States ) 

9721. CicaR MuisiExER3, R. W. Barker.—(&. 4. Rich, 
United States.) 

9722. Benpine C Nes and other Susstanczs, J. Lyle, 
London. 

9723. Tenston Apparatus for BLinp Corps, A. Lar- 
combe, London. 

9721. ATTACHING BuTTons to GaRMENTs, 8. M. Taylor, 
London. 

9725. LaminaTeD Steet Sprinos, &c., I. A. Timmis, 


Bleakley, 


Lyon, 


Long, 


9726. CenTRIFUGAL CREAM SEPARATORS, QO. Ohlsson, 
London. 

9727, TELEPHONES, Sir C. 8. Forbes, Bart , London. 

9728. Box Corners, F. C. and F. P. Biauer and H. H. 
Giiiner, London. 

9729. Stgam Heater, J. L. Dorian and J. A. Dorian, 


London. 

9730. Execrric Ienit1nc Apparatus, J. T. Armstrong, 
London. 

9731. Fitters, H, H, Lake.—(International Filter £o., 
United States.) 

9782. MaraLttic Matrices, The Linotype Company, 
Ld., and C. L. Ireland, London. 

“ > ea for WorkKING ButTon-HOLEs, W. Ross, 
mn 





on. 
9734, Corkscrews, G. S. Boutall, London. 


9735. Wueet Huss, M. L. Killam, London. 





9736, SUPERHEATING Stream, &c., Sir E. Green, Bart., 


mdon. 
9787. Hannes for Cycies and the like, E. Menke, 
ondon. 
9788. Mourupizces for Cicaretres, &c., O. Gaertig, 


mdon. 
9739. TrEaTiING Smoke, D. W. Stone and B. Chaplin, 
London. 
9740. Timinc Atarums or other SicNnazs, C. H. Fitz- 
maurice, London. 
9741. Povsner for Sux Hats, W. 5%. 
London. 


Simpson, 


17th Muy, 1895. 


Gor CLuss, C. W. M. Greenhill. Bristol 

Smoke Destrucror, R Turner, Bury. 

Topacco Pipe CLEANER, J. S. Hill, London. 

9745. Gotr CLus, W M. Simpson, Hastings. 

9746. PREVENTING ENoINEs ViBRATING, G. W. Macal- 
pine.—(J. H. Macalpine, United States.) 

9747. Gic Mitts, C. Wood, Manchester. 

9748. Gio Mitis, C. Wood, Manchester. 

749. WIND ATTACHMENT for UmBRELLA®, H. H. Harris, 


9742. 
9743, 
9744. 


Birmingham. 

9750, Kitcuen Ranor3 and other Stoves, 8. Wilson, 
Bedford. 

9751. Pins, W. W. Tambs, Birmingham. 

9752. Crusnine Ores, T. Lees, D. N. 
Dougla3, Glasgow. 

9753. Lapi£s’ Skirts or Drestes for Cyciine, J. Gooch, 
London. 

9754. Weavina Macuinery Betrinc, &c., W. Muir, 


Shaw, and W. 


Glasgow. 

9755 Divers’ Dresse?, J. B. Murray and J. Stuart, 
Glasgow. 

746 Bearines for Bicycies, &c., J. W. Flavell, Bir- 
mingham. 


9757. BacsHine Pice Fasrics, R. C. Young, Bradford. 

9758. ‘*‘ Carpgo,” R. Smith, Salop. 

9759. Sprrat Screw Propecrer, J. P. Jones, Sunder- 
land. 

9760. Dusr Cottector, &c, H. Johnson, Birming- 


m. 
9761. BottLe Bavsues and Juc Mops, E. Holmes, 
Birmingham. 
9762. Motive Power Encines, J. Brindley and A. 
Hopwood, London. 
9768. Sprincs for Sapp.LE-Bars, C. Lawton, London. 
9764. Fitters, A. R. Upward, London. 
9765. New DistnFectinc Apparatus, C. R. Skinner, 
London. 
9766. Scissors, M. Jacob and R. Floesser, London. 
9767. Weavinea, J. G. Barnes, Manchester. 
9768. SrpHon Fiusuine Apparatus, W. G. Appleford, 
Birmingham. 
9769. Stanp or Recepracce for Otives, K. M. Barber, 
London. 
9770. Frower Howper, 8. White and J. White, 
London. 
9771. ATTACHING TrREs to Rims, J. and E. J. Mitchell, 
London. 
772. Dayne Apparatus, M. R. Ruble, London. 
9773. Brakes for VeLocipepEs, C. and E. J. Hart, 
London. 
9774. TuiLL-TUGs, E. T. Hughes.—(W. H. Kable, United 
States ) 
9775. Buttons, R. Elsdon, London. 
9776. Open Grate for ANTHRACITE Coat, T. H. P. 
Dennis, Chelmsford. 
9777. Tires, H. Clark, London. 
9778. Cycye Tirgs, J. Cor, London. 
9779. SECONDARY Ba1TERIESs, W. Mather, London. 
9780. BREECH-LOADING OrpNaNcrF, D. Vickers, London. 
9781. Baton, C. F. Westoby, London. 
9782. Fotpinc Compass and Pencit, C. F. Westoby, 
London. 
9783. NoveL Contrivance for ADVERTISING, &c., H. 
Sanford-Burton, London. 
9784. ELectropss, &c., for Lamps, F. Le Roy, Liver- 


pool. 

9785. NeckTiz Fasteners, P. Garton, Liverpool. 

9786. SepaRatTinc Grit from Stream R. Dawson, Man- 
chester. 

9787. RarLway Guipes and other Books, H. Guthrie, 
Liverpool. 

9788. PREVENTING CHILDREN FaLiine Ovrt of Ben, C. 
Brown, London. 

9789. Extractine Corks from Bortt.es, R. F. Freeman, 
London 

9790. CumposiTIon for INDELIBLE INK, R. T. Sutton, 
London. 

9791. Spo Protectors, J. Mason and G. Clampitt, 
London. 

9792. Testinc Sanp for Buitpine, J. P. Cleghorn, 
London. 

9793. ConveRTING Cast Iron into Sreet, F. Arnaud, 
London. 

9794. Dyx-sturr3, H. E. Newton.—(The Farbenfabriken 
vorinals Friedrich Bayer and Co., Germany.) 

9795. Gor CivB2, H. J. B. Kendall, London. 

9796. CaBLeE Conpuits, J. Bonthron, W. Hart, and J. 
S$ Lucas, London. 

9797. Hotpine CaBcEs, R. Haddan.—(La Société Boucley, 
Thomas Bardon, Clerc, and Cic. (Corderie Centrale), 
France.) 

9793. Prosectite Fuses, H. V. Keeson, London. 

9799. Fastentnc Devicss for Boxes, Xc., C. H. Reed, 
London. 

9800. Stopprne the Pi_rerine of Letter Boxes, H. W. 
C. Harvey, London. 

9801. TrFATING Piastic Material, J. A., W. K., and 
G. 8S. Baker, London. 

9802. Borer ATTACHMENTS, J. N. Moehn, J. Katz, and 
A Mahler, London. 

9803. GuLLy Traps, F. 8. Salberg, London. 

9804. Lanpine Nets, T. M. Witham and W. T. Hancock, 
London. 

9805. Drain Pipes, D. G. Brighton and E. M. Venning, 
London. 

9806. DrappRaoms for ELECTROLYTICAL APPARATUS, R. 
Comboul, London. 

9867. PuorocrapHic Cameras, M. A. Wier, London. 

9808. RatLway FoG-sIGNALLING APPARATUS, J. G. 
Dixon, London. 

9809. Cootinc CHamBers, E. Hetketh and A. Marcet, 
London. 

9810. ReoistERtING Apparatus, E. G. A. Schenson, 

mdon. 

9811. Fasteninc Device for Necktie, C. Jungmann, 


ndon. 
9812. Locks, F. J. J. Gibbons, London. 
£813. Bac Hanpigs, J. Y. Johnson —(Z. P. Hinke’, 
Germany.) 
9814. Sares, J. R. J. Willis.(F. Bernardine, E. C. 
Munson, and H, Harris, United States.) 


18th May, 1895. 


9815. Wasatwnc Macuing, W. Knight, Southsea. 

9816 ELECTRIC CARRIAGE WHEEL Uon7AcT, E. Robinson, 
Manchester. 

9817. Freatitisers, A. D. Cohen and J. C. S. MeLay, 


ndon. 

9818. BurLpinc VenTiILaTiInG ApPaRatu3, J. Lavyor, 
Belfast. 

9819. AUTOMATIC STEAM VALVE for Pumps, R.C. Tannen, 
Chester. 

9820. Hanp Lamps, &c., A. Walker and T. J. Loach, 
Birmingham. 

9821. SHeEP-sHEARING Macuines, W. H. and T. Bur- 
man, Birmingham. 

9822. ConTROLLING Winpow Bu1nps, Xc., G. 8. Robb, 
Glasgow. 

9823. Hair A. F. 8. Redd, 
Bristol. 

9824. Brow Pipe Burners, J. mith and J. R. Smith, 
Keighley. 

9825. Sockets for Drain and Sewer Pirss, T. Sabine, 
Derb: 


CURLING APPLIANCE, 


rby. 

9826. , Musica Instruments, A. O. Windsor, 
Birmingham. 

9827. BeETLE Trap, W. Payne, Birmingham. 
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9828. Foa-siGNALLING ApPaRATU3, H. G. Roberts, 
Manchester. 

9829. WaTER Sorreninc Apparatu3, C. E. Gittins, 
London. 

9830. Inrusers for Tea and Corres, H. J. Cooper and 
W. Pearce, Birmingham. 

9831. IncanDescent Tissue for Lamps, 8. H. Crocker, 
London. 

9882. Screw Nats, 8S. H. Crocker, Lonion. 

9833. Brakes for Rattway Veuicies, L. 
Bradford. 

9834. Saurries of Swivet Looms, FE. 
chester. 

9835. Apparatus for Dayina Grains, E. Makin, jun., 
Manchester. 

9836. Wixpow Fasteners, G. A. Brookes, Mauchester. 

9837. MacutNEry for Conveyine Coat, W. Paton, sen., 
Glasgow. 

9838. Lock Suank Botron, W. Frost, Worcester. 

9839. Curr ADsusTeR, J. D. Mitchell, Glasgow. 

9840. VaLves for RecrprocatiNc Sream Evarnes, H. 
F. Gade, London. 

9841. VerticaL CHILL Moutp, H. and E. Jindrich, 


Roberts, 


Barlow, Man- 


mdon. 
9842. WaTERPROOF CéMENTS for PHoros, T. Thomson, 


ow. 

9843. Weavinea Looms, R. L. Hattersley and S. Jackson, 
Bradford. 

9844. Tarcers for Rirce Practice, T. B. Ralston, 
Glasgow. 

9845. Propuxsion of Boats and VssExs, J. J. Wagstaff, 
London. 

9846. HotpgrR for Books and Periopicars, T. A. 
Heatheote, London. 

9847, CanDLeEsticks, S. W. Hudson, London. 

9848. Burton, S. H. Budds, London. 

9849. DiscHaRcE Trap for Gas Pires, R. Bell, Glasgow. 

9850. ELecrricaL Switcuges, C. M. Dorman, R. A. 
Smith, and H. G. Baggs, Manchester. 

9851. VAPoRISING and BURNING HyDROCARBOsS, A, 
Little, Dumbarton. 

9852. CiGARETTE Paper ToBInG in Rotts, A. Bcuandet, 
Glasgow. 

9853. Piston and Piston Rop Pacxryas, E. F, Boulet, 
London. 

9854. Locomotives, Z. Lecaisne, London. 

9855. Knitrep Goops, 8. Stretton and 8. Stretton, 
London. 

9856. PRESERVING the CompLexion, F. Hutzelmann, 
London. 

9857. Fire Liouters, H. M. Gorsuch and R. Harripg- 
ton, London. 

9858. Rotter Skates for Use on Roads, F. J. Dann, 
Leicester. 

9859. Corkinc Macutves, G. Staton, Barnsley. 

9860. Caicket Srumps, P. Ockenden and M. D. Arm- 
strong, London. 

9861. Cement, A. Hafter, Glasgow. 

9862. Back-FILLING MANGLE3, 
chester. 

9863. Cycte Wuests, G. E. and 8S. T. Tovey, Erding- 
ton, near Birmingham. 

9864. Aviomatic Sarety Ciutca, R. C. Quin and G. 
J. Philpott, Brighton. 

9865. Raipway Carrtace Door Locks, A. Davy, F. 
Jones, and J. 8. Forster, Birmingham 

9866. Axte-Boxes, M. J. Flamand and V. Flamand, 
London. 

9367. SurcicaL Syrtnces, A. Evens, London. 

9858. SorrentnGc Freres, T. Burrows and D. E. Rad- 
clyffe, London. 

9369. Umprectuas, H. and M. Bradwell, London. 

9870. ASCERTAINING the TeMPERATURE of Iuquips, E. 
Weltin, London. 

9871. Means for Fasteninc Bracewets, E. W. Streeter, 
London. 

9872. Treerinc Macarnes, H. W. Mobbs and A. Lewis, 
London. 

9873. Cycie Lamps, H. Lucas, London. 

9374. Drivine Gear for Cycie3, H. Kesterton and W. 
Allman, London. 

9875. VIBRATION Ww. 
Starley, London. 

9876. Picrures in Cement, H. H. Leigh.-(F. A. 
Jumeau, France.) 

9877. TenTeRtING MacuHiNery, A. Cote, London. 

9378. Leap Pencits, W. P. Thompson.—{J. Froescheis, 
Germany.) 

9379. Recepracce for ENporsiNe Ink, A. W. Hosking, 
Manchester. 

9880. CyocoLate CoaTinG MacHINE, P. J. Vanderlinda 
and H. M. Dickinson, London. 

9881. Viewina a Series of Pictures, P. M. Justice.— 
(J. EB. Hough, United States.) 

9882. Conpuits for Wire:, The Safety Tread Syndi- 
cate and J. and J. Mason, London. 

9883. MaNcFacTURE of Pipe; or TcBe3, A. H. Church, 
London. 

9884. Harness Cottars, W. H. and R. H. Sleep, 
London. 

9885, Box for Pitts, W. Carter, London. 

9886. PranorortE3, E. Demarchi, London. 

0887. Pite Fasrics, J. Reixach and H. Scott, London. 

9888. HayMAKING Macuines, A. C, Bamlett, London. 

6889, Or, Lamps, &c., J. H, Lee and J.C. C. Read, 
London, 

6890, Macuine3 for Piartins Fapnios, E. F. Denne, 


A. Mitchell, Man- 


PreventTinc CARRIAGE Mat, 


London. 
9891. SutpHate of Leap, &c., H. R. Gregory, London. 


2Cth May, 1895. 
9892. Raistinc, &c., Wispow Sasnes, J. Cook, 
Darwen. 

9893. InpIa-RUBBER Socks for Boots, J. Stansfield, 
Manchester. 
9894. Reversinc Rotary Ewnoine, G. P. Grace, 

mdon. 

9895. EnaBLinG the Buinp to Write, E. E. Montford, 
Norwich. 

9896. BuiLpER Motioyx, R. and J. A. Laughlin, 
Belfast. 

9897. Linx for CLotHes Livz, R. Pearson, Hereford. 

9898. Strap Buck.es, C. 8. Pocock, London. 

9899. Topacco Pipe CLEeanseErR, J. P. Leahy, Cork. 

9900. CarpInG Enaine3, C. Darnley, T. H. Stork, and 
T. Lister, Halifax. 

9901. Aquatic Toys, H. W. Joy, Weymouth. 

9902. Securinc Spokes to Wueet Hvss, W. T. Pitt, 
Birmingham. 

9908. Precipitatinc and Fitterina Tanks, T. B. 
Wilson, Manchester. 

9904. Ripoz Ties, J. Carroll and J. J. McDonnell, 


Belfast. 

9905. Umpretta Racks, J. and J. B, Hughes, Bir- 
mingham. 

9906. Stipes for Dininc Tasie3, &c, J. and F. Cox, 
Derby. 


9907. FrEED-waTER Fitters, C. W. A. Taylor, Glasgow. 

9908. Tose PotisHinc Macuixz, J. T. Bills, Birming- 
ham. 

9909. Sarety Swarr Detivery VAN, R. Armstrong, 
Belfi 


‘ast. 

9910. Kwitrep Vests, M. H. Clarke, Nottingham. 

9911. Sprinc Stvcrrine for Upnousrery, D. R. an 
Gardner, Glasgow. 

9912. Insecrors for Steam Generators, J, Baker and 
A. Green, Manchester. 

9918. Cycies, J. P. Howe, T. F. Epsley, and J. Foster, 
London. 

9914. Sun 
London. 

9915. LusricaTors, H. A. T. Génnel, Germany. 

9916. Penpant O11 Lamps or Lanteans, A. E. Mitton, 
Birmingham. 

9917. PReventTING Damace to Suip3, W. N. Scott and 
J. N. Beevor, Birmingham. 

9918. Reecinc Yary, J. and H. A. Corrigan, Man- 
chester. 

9919. Heatinc Sotperinc Irons, F. W. Schindler- 
Jenny and P, Stotz, London. 

9920. StretcHinG Frame, J. A. Wheeler, London. 

9921. Patent OpeNninG Tin, J. Large and W. Donald- 
son, South Tottenham. 


d A, 


Borner Gas Lamps, W. J. Thomas, 


9922. Wee, Motors for Cycizs, A. Berrenberg and 
W. Krauss, London. 
9923. APPARATUS for M1xtNo Liquips, N. G. Kimberley, 


mdon. 

9924. Water Pirr, D. M. More and A. W. H. Lear, 
London. 

9925. Tappine Casks, T. Lunt, Manchester. 

9926. StRalGHTENING TUBES, Wootton and B. 
Hewitt, Birmingham. 

9927. InrTIAL CUFF-LINKS and Broocues, N. Graetz, 
London. 

9928. Toot for Curtina by Rotary Action, W. W. 
Boddy, London. 

9929. The Patnrers’ Sarety Bett, J. J. Blackham, 
London. 

9930. Treaps for Sratrs, &c., J. Rust, London. 

9931. Manuracture of Writing Pris, F. Nevoigt, 
London. 

9932. PocKET-HANDKERCHIEF, W. P. Thompson.—(H. 
Krum, Germany.) 

9933. Furniture Castors, W. Gittins, Liverpool. 

9934. WasHine Bortces, J. O. O'Brien.—(7. Prioux, 
France.) 

9935. CLAY-TEMPERING MACHINE, W. F. Cook and T. M. 
Walker, Liverpool. 

9936. ComposiTION for GLazinc Papgr, R. F. English, 
London. 

9937. AcTIVE MATERIAL for Szeconpary Batteries, 8. 
Hammacher, London. 

9938. CHain GEaRino, A. J. Boult.—(4. Jouveneau, 
Belgium.) 

9939. Etecrric Raitways, A. L. Rubtou, un. London. 

9940. Woven Tissves for Carpets, &c., L. Seckelsohn, 
London. 

9941. Specracres, 8. Cohn, London, 

9942. PostaL TRANSMISSION APPARATUS, I. Cizek and 
L. Maizner, London. 

9943. VeLocipepes, C. Ruffert, London. 

9944. Exrraction of Mera.s from Orgs, E. B, Parnell, 
Surrey. 

9945. Rinc-corKED Stoppers, R. Orrock, London. 

9946, ENVELOPE-FOLDING Macuine:, C. Morgan and T. 
B. Bacon, London. 

9947. Sprine Bearinos, F. H. Warden and R. Hodgson, 
Birmingham. 

9948. CHRONOMETERS, J. V. Weber, London. 

9949. Pianos, W. L. Wise.—(V. C. P. D. de Saint-Paul, 


France.) 
9950. Makinc AERATED Beveraces, P, D. Henderson 
and H. 8. Elworthy, London. 


9951. AgrRatinc Water, P. D. Henderson and H. 8. 
Elworthy, London. 

9952. AGRICULTURAL HaRROWING IMPLEMENT, W. Farr, 

ndon. 

9953. Apparatus for Limina Sins, C. Heitemeyer, 
London. 

9954. Lock-seat Sprinc VaLves, J. T. Clarke, 
Harrow. 

9955. Caprnets, F. W. Brand, London, 

9956. ManuractugIna Woopgn Rops, J. M. Dufour, 
London. 

9957. Picment, H. Seward, London. 

9958. Liven Cotiars, E. T. A. Smith, London. 

9959. PRINTING MEASUREMENT Marks, A. M. Clark. 
—(F. S. 8. Maschinenfabrik, Germany.) 

9960. Rooraxe Tig, K. Schelz-l, London. 

9961. Lavoe SUBMARINE ELEctRIC CaBugs, C. 8. Snell, 
Cornwall. 

9962. Urns for Liqurps, Spiers and Pond Limited, 
and E, Daoust, London, 

9963. CuromaTic ZitHeR for Me.opies, E. Glaesel, 
London. 

9964. Perroteum Morors, F. Mex, London. 

9965. CurLING Irons, A. M. Comstock, London. 

9966. Evectric Arc Lampa, A. L. Davis, London, 

9967. ELecrric Recuiators, H. N. Moody, London. 

9968. Se_r-tnpicaTina Taroet, G. di P. Magni, S. 
Folli, and E. Antico, London. 

$969. Dynamo-ELECrRic Macuinery, H. F. Parshall and 
The British Thomson-Houston, Limited, London. 
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9970. Kwire CLeaners, W. T. Kirkman, C. E. Roberts, 
and H. Doughty, Liverpool. 
9971. Sotip BrRicK-MAKING Macuine, T. Boon, near 


Hinckley. 

9972. Corrina Meat, J. Keleher, T. Oldficld, and Eli 
Green, ifax. 

9973. ENAMELLING on Metats, F. Gomm, Berk- 
hampsted. 


9974. Apparatus fot TzacHING Swiaumine, C. T. Bond, 


eeds. 

9975. Propetters for Stream VessEets, J. Wharrier, 

nd-on-Tyne. 

9976. Paper Perroratinc Macuine3, T. C. and 8. 
Thompson, Manchester. 

9977. Cuicken Coop, R. W. Spurway, Herts. 

9978. WATERPROOFING Hessian, R. W. Haigh, Man- 
chester. 

$979. A Topacco Poucu, C. Smith, Birmingham, 

9980. Row ocks, J. Brown, Newcastle-on-Tyne. 

9981. Motor Generator, A. E. Old, Birmingham. 

9982. Sarets, H. P. C. Briggs, Manchester. 

9983. Luprication of Roap Veniciss, J. F. Ratcliffe, 
Southport. 

9984 Constant VeLocity for Drivinac Macuinery, J. 
Hargreaves, Farnworth-in-Widnes, 

9985. Pyeumatic Tire3, E. H. Millington and C. H. 
Bailey, Birmingham. 

9986. Expanpinc Comss, H. Tetlow, Manchester. 

9987. Prepartnc Paper Stock, Cadwgan and The 
O. 8. Kelly Company, Manchester. 

9988. Beatinc Enoine for Paper Stock, T. C. 
Cadwgan and The O. 8. Kelly Company, Man- 
chester. 

9989. Macuine for WasHING Paper Stock, T. C. 
Cadwgan and The O. 8S. Kelly Company, Man- 
chester. 

9990. HorsrsHor, O. A. Dieckmann, London. 

9991. Ficorine or Strpina Boarp, M. V. B. Pabor, 
London. 

9992, CLEANER for Lamp Buxss, C. A. Allison.—(A. G. 
N. Vermilya, United States.) 

9993. HauLace Cup. J. W. Smallmann, Nuneaton. 

9994. Ver. Hovper, E. Hughes, Birmingham. 

9995. FiusHinc Tanks, J. Levick and W. Dawson, 
Birmingham. 

9996. Apparatus for SeTT1nG orr Picgeon Traps, J. 
Case, Liverpool. 

9997. APPLICATION of ELECTRICAL Eneroy, R. C. Jack- 
son, Newcastle-on-Tyne. 

9998. Toys, G. Myers, Sheffield. 

Brakes for Venicies, W. 8S. Laycock, Sheffield. 

10,000. Circutatinac Liquip Coorer, J. G. Davies, 
London. 

10,001. Manuracture of Lemonapkg, &c., G. J. and H. 
C. Miller, London. 

10,002. Roratinc D1as, C. F, Jackson and C. E. W. 
Talbot, London. 

10,008. Steam Boiters, J. W. Parker, Bradford. 

10,004. Wasninc Woot, C. M. White.—(T7. B. Bowers, 
United States.) 

10,005. AERIAL Apparatus, W. D. Sherman, Glasgow. 


10,006. Winpow-cLeaninG Davices, W. orison, 
Birmingham. 

10,007. Cuasp for Waist Betts, W. Thomason, Bir- 
mingham. 


10,008. Gas ‘EXxPLosive Enornes, J. D. Harrison, Liver- 


pool. 
10,009. Carsnoy Hampers, J. Brown and A. Berry, 
Manchester. 

10,010. ExrensipLe Bepsteap, M. A. Cunningham, 


mdon. 
10,011. Boox-sHEL¥r Support Fitrinos, A, A. Melville, 
Birmingham. 
10,012. Apparatus for Harrowine, &c., R. Roberts, 


mdon. 
10,018. Apparatus for Drittinc Szeps, R. Roberts, 
mdon. 
10,014. Corron Seep Deinters, P. A. Newton.—(The 


Continental Cotton Seed Company, United States.) 
10,015. Joints of Woop BLock Fyoorine, H. Thornton, 





mdon, 


10,016. Buow-orr for Borters, H. W. Leslie, R. A. 
Carson, and The O, F. Zurn Company, London. 

10,017. Tet eEsRapBic Cope3, M. L. Dufour, London. 

10,018. PaperMakinc Macuine Roucers, 0. L. Kurtz, 


10,019. Gensewecrean of Canpiesticks, F, J. Peers, 
10,020. Pix Tray for Sewina Macuinegs, J, Copland, 
10,021. ae and Locomotives, A. J, Henderson, 
10,022. SrRaters for CooKina VessELs, A. Thompson, 
10,023. a PLAYING MARBLES, G. W. Thomas, 


mdon, 
10,024. Locks, J. J. Ridgway, London. 
10,025. Fork and Fork Stem of Cyrcies, G. 0. Topp, 


mdon, 

10,026. Printina Carps or Tickets, E, Penning- 
Dupuis, London. 

10,027. TeLEPHONIC INSTALLATIONS, A. Hamm, GC. 
Blauk, V. Brandt, and G. Kérmendy, London. 

10,028. OveRHgeap RatLways with Suspenpep VeEut- 
cxE3, E. Langen, London. 

10,029. Penpants for Evecrric Lamps, J. W., W. H., 
and E. R. Singer, London. 

10,030, Dentat Cuairs, W, P. Thompson.—(F. Ritter, 
United States.) 

10,031. Dryine SupereHospHate, W. P. Thompson,— 
(The Actien Maschinendau-Anstalt formerly Venuleth 
and Bllenberger, Germany.) 

10,032. Sarety Vatves, J. and F, C. Carter, Man- 
chester. 

10,033. Traps for CatcHina AnimMALs, W. J. Davis, 
Liverpool. 

10,034. PortanLe ComMope and FootstooL, A, Howell, 
London. 

10,035. Construction of Hinces, F. Elton, London. 

10,0386. Mantes for IncaNpEscEeNT Licutina, P. C. W. 
Philpot, London. 

10,037. PHoToGRAPHIC Haarstick, 
London. 

10,038, Lirrs, G. Hulbert, London. 

10,089. Arracuine Siticate Cotton, D. Anderson and 
Son, Limited, and H. Gregg, London. 

10,040. PrePaRinc Frame Mope s, E. Jenss, London. 

10,041. Preumatic WHEELS, J. W. Barclay, London. 

10,042. Tennis Boots, M. A. Champion, London, 

10,043. A New Puzzcr, T. Heaton, London. 

10,044. Corton Gins, 8. L. Johnston, London. 

10,045 Fruit Jan Ciamps, H. C. Dilworth, London. 

10,046. Sewer Vatves, W. Godfrey, London, 

10,047. Drip Tap, J. Arnold, London. 

10,048. Cap Spinninec Frame3, A. Whitaker, London. 

10,049. HaMMERs, L. Norris.—(@. A. Lambert, 
United States.) 

10,050. Sack Fitting Macuines, A. T. Timewell, 


Cameras, F, 


sondon. 
10,051. Frsre Feepina Macuine3, J. C, Potter, 


mdon. 

10,052 Ecectric Rartway Sienars, H. V. and A. C. 
Miller, Londoa. 

10,053, Tips for Brtu1arp Cues, T. and R. Jones, Man- 
chester. 

10,054. Propucine Fumes, O. G. Parry, London. 

10,055. Rye Breap, J. L. Meek and G, Shottenfeld, 
London. 

10,056. Construction of Buttons, &c., H. Pratt, 

ondon. 

10,057. ComBINED MeasuRE and Funnet, F. J. Walton, 
London. 

10,058. ELECTRICALLY-ILLUMINATED ADVERTISEMENTS, 
G. F. Kenyon, Bradford. 

10,059. Tuputar Steam Generators, J. C. Chapman, 
—(A. Alieri, Italy.) 

10,060. Hotpers for Picture Framr3, 8. McMichael, 
London. 

10,061. Pyeumatic Door Caecks, J. 8S. Shrawder, 
London. 

10,062. O1L-cans, W. W. Webster, London. 

10,063. STRENGTHENING SEXUALLY WeaK Mes, R. 
Haddan.(H. DP. Taggart and J. S. Smith, United 
States.) 

10,064. Froir Pickers, R. Haddan.—{ The Clavas Shear 
Company, United States.) es 

10,065. Reckasinc Runaway Horses, W. Williams, 


London. 

10,066. Couptrya Device, H. H. Lake.—(F. de 2B. 
Guerrero, Mexico.) 

10,067. Morrie Furnaces, A. Helzel, London. 

10,068. Hypravutic Lirrs, A. Bremberg, London. : 

10.069. AgRaTING Apparatus, H. Hauser and O. Bunzli, 

13,070. Rerricgratinc Apparatus, W. T. Ramsden, 

mdon. 

10,071. Device for Use with Boots, &c., A. T. Booth, 

Loi 


on. 
10,072. VeLoctpepe Brakes, C. Bescherer, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


536,287. Exrtosive Gas Enoise, J. W. Lamb.rt, 
Union City, Ohio.—Filed July 18th, 1894. 

Claim.—The combination of a gas engine, a station: 
ary contact extending into the cylinder thereof, a 
rock shaft also extending into the cylinder and carry- 
ing another contact, a rod connected to the outer end 
of the said rock shaft, and a strong leaf spring 
attached at its lower.end to the engine frame and at 








its upper end to the said rod, a stationary shoe 5, car- 
ried by said spring, and a shouldered cam supported 
adjacent to said shoe and adapted to impinge against 
the same, and bring the contacts gradually together 
and suddenly separate them, substantially as and for 
the purpose herein set forth. 


586,389. Darivinc MECHANISM FoR CENTRIFUGAL 
MacuinEs, 0. Ohlsson, Newark, N.J.—Filed Sep- 
tember 15th, 1894. 

Claim.—(1) ‘The combination of a shaft mounted in 
bearings and provided with an excentric, a wheel 
mounted loosely upon said shaft, a friction clutch 
plate or member mounted loosely upon the shaft so 
as to be capable of circumferential movement back 
and forth on said shaft, a fixed stop limiting this 
movement in one direction, the clutch plate or mem- 
ber being arranged to be actuated by the excentric so 
as to engage the wheel, and means for driving the 
shaft, substantially as set forth. (2) e combina- 
tion of a shaft mounted in bearings and provided 
with excentric, a wheel provided on one side with 
an extended hub loosely mounted on the shaft, a 
friction clutch plate or member mounted loosely 


—— ae 


movement back and forth on said shaft, a fixed sto 
g this ent in one direction, the eluteh 
plate or member being arranged to be actuated pb; 
the excentric so as to engage the wheel, and means 
for driving the shaft, substantially as set forth “@) 
In a centrifugal machine, the combination of adevice < 
be rotated mounted upon a shaft, a wheel for actuatiug* 
the shaft provided on one side with an extended hut 
and loosely mounted upon an intermediate shaft 
provided with an excentric, a friction clutch plat 
or member mounted upon the intermediate shaft, 
with a pin and slot connection on the side of the 
wheel opposite to the hub, and so as to be capable 
of circumferential movement back and forth on said 
shaft, the clutch plate or member being arranged to 
be actuated by the excentric so as to engage the 
wheel, and means for driving the shaft, substantial] y 


(S36, 389) 








> 
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as set forth. (4) A centrifugal machine comprising 
a device to be rotated mounted upon a shaft pro- 
vided with a worm, an intermediate shaft mounted 
in suitable bearings and provided with an excentric, 
a worm-wheel provided on one side with an extended 
hub loosely mounted on the intermediate shaft and 
engaging the worm shaft, « friction clutch plate or 
member loosely mounted on the intermediate shaft 
on the side of the worm-wheel opposite to the hub, 
and so as to be capable of circumferential movement 
back and forth on said sbaft, a fixed stop limiting 
the movement in one direction, the clutch plate or 
member being arranged to be actuated by the excen- 
tric so as to engage the wheel, and means for driv. 
ing the shaft on which the worm-wheel is mounted, 
substantially as set forth. 


536,354. Feep-Water Heater, HW. Kohl, Euskirchen, 
Germany.— Filed February 8th, 1894. 

Claim.—({1) In a feed-water heater, the combination 
of a tube having an external double thread. with an 
intermediate casing snugly fitting over said thread, 
whereby an ascending or descending steam or water 
way is formed, an outer casing and connections 
between the tube and casings, substantially as 
specified. (2) In a feed-water heater, the combination 

















of a tube having an external double thread, with an 
intermediate casing snugly fitting over said thread, 
whereby an ascending or descending waterway is 
formed, an outer casing, connections between the 
tube and casings, and with a perforated stem and a 
surrounding spiral within the tube, substantially as 
specified. 
536,399, Apparatus For PickLino Sueets, &c., A. E. 
Sawers, Beltzhoover, Pa.—Filed December 21st, 1893. 
Claim.—(1) In an apparatus for pickling sheets, &c., 
the combination of cages, a main crosshead connected 
to the cages and provided with headed bolts, an 
auxiliary crosshead adapted to slide along said bolts 
and engage the heads thereof, a main cylinder pro- 
vided with a piston for operating the auxiliary cross- 
head, and an auxiliary cylinder provided with a 











piston for operating the main crosshead index endent 
of the auxiliary crosshead, substantially as set 
forth. (2) In an apparatus for pickling sheets, &., 
the combination of a frame or support, a main or lift- 
ing cylinder provided with a piston rotatably arranged 
within said support, a mast secured to the head 0! 
the main cylinder, arms attached to the mast, an 
auxiliary cylinder provided with a piston arranged on 
the mast, a main crosshead, cages having flexible 
connections to the main crosshead, an auxiliary 
crosshead and connections between the main and 
auxiliary crosshead, permitting the independent 
tion of the main crosshead, substantially us set 





upon the shaft on the side of the wheel it 





the hub, and go as to be capable of circumferential 
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forth, 
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TRACTION OF BOATS ON INLAND WATERWAYS. 
By W. H. WHEELER, M, Inst. C.E. 
No, IL 

Different methods of traction.—The means of traction 
in use on inland waterways ccnsist of human agency, 
horses and asses; paddle and screw barges and tugs; 

towing by submerged chains both by steam power and 
electricity ; towing from endless chains running on the 
banks and driven by steam power; hauling by locomo- 
tives running on the banks; and by boats fitted with 
wheels fitted with grapnels acting on the bed of the 
nel. 

= the canals in the centre of France,and also to a less 
extent in Holland, human agency is still used, even the 
women and children frequently assisting in the operation. 
The speed attained is about three-quarters of a mile an 
hour. In some cases the ee is aesisted by asses, for 
whom a stable is provided on the boat. This is also the 
case with the horses engaged in towing the large boats 
worked by the owners, and which traverse long distances, 
a stable being provided of sufficient size to shelter the 
horses when not hauling. 

Horses still form by far the largest means of traction, 
especially in France. Hauling in that country is carried 
out in three ways; by horses belonging to the owner of 
the barge and stabled on board ; by relays of horses pro- 
vided by the contractors or by the State; by the farmers 
who let their horses out during the season of slack work 
on the farm, or by men who keep horses solely for the 
purpose of hauling. The charge for the use of the horses 
is reckoned by the courbe or yoke of two horses. The 
speed attained is about 1} miles an hour. On the canal 
St. Martin and on the Scheldt, except on the summit 
level where chain towing is in operation, the horses are 
provided by the State at fixed charges, the service being 
let by tender to contractors. 

The disadvantages of horse towing are the slow speed at 

which the horses travel, the loss of time from the con- 
stant passings, an operation which occupies about three 
minutes, and on a canal with considerable traffic occurs 
at intervals of ten minutes; the difficulty of continuing 
the journey in the dark, the disadvantages arising from 
the way in which the power is applied, the diagonal pull 
on the hauling line having to be counteracted by the 
rudder, and the constant jerks to which the pull is sub- 
jected. 
This method of traction also lends itself to dawdling and 
waste of time, and generally demoralises the men engaged 
inthe traffic. With steam, the boat must be kept going 
to pay its way, and consequently there is less waiting 
about at the wharves and in passing through the locks. 
On many canals precedence is always given to steam 
barges or tugs over boats hauled by horses. It is sur- 
prising, therefore, that both on the ground of efficiency, 
regularity, speed, and economy, that horse towing has 
not more generally given way to steam. In France, 
two-thirds of the haulage is still done by horses, and only 
80 per cent. of the total tonnage conveyed is carried in 
steam barges. In this country steam is still forbidden, 
or at any rate not used on the greater part of the canals. 
Even in the heavy network of canals round Birmingham 
horses are still the chief means of haulage. 

On a canal of large section, such as the Weaver, or 
the Gloucester and Berkeley, and on the larger canals 
on the Continent, a pair of horses can haul a barge 
carrying from 250 tons to 300 tons; and on the larger 
barge canals having a section of about four times 
that of the boat, one horse hauls a boat carrying 
80 tons to 100 tons, or, say a total weight of 130 
tons, at aspeed of 2} miles an hour. On the canals 
of smaller section, such as the Leeds and Liverpool, 
and the Grand Junction, having a section of about three 
times that of the boat, one horse hauls a boat carrying 
60 tons or two boats carrying 25 tons each. Whe stages 
are generally from seven to ten miles in length, and the 
speed while moving 2} miles an hour. This gives the gross 
tractive power of a horse as from 230 1b. to 240 1b. at a 
speed of 2} miles, which is rather more than is generally 
reckoned. On the Grand Junction Canal, Mr. Bevan, as the 
result of trials, gave the power of a horse continuously ex- 
erted in hauling as 2001b. For asingle effort, and to keep 
up the motion for a short distance—as in starting a boat 
—the power is placed as high as 600 1b. 

Steam haulage. —The way in which steam haulage 
can be applied in the most economical and efficient 
manner must depend on the circumstances of each case. 
On the canals of this country it has been found most 
advantageous where the boat carries cargo and at the 
same time tows a certain number of barges. The objec- 
tion to steam, which has prevented its use on many 
canals, is the damage which is supposed to be done to 
the banks by the action of the screw, and by the greater 
velocity at which the boat travels. This objection has 
been greatly exaggerated, especially as to the action of 
the screw. frye, arising from this may be prevented 
by inclosing the screw by side guards, which in no way 
detracts from the efficiency, or by using twin-screws 
revolving in opposite directions. The motion of the 
screw has a beneficial effect in preventing the growth of 
weeds in canals when the traffic is small, and in stopping 
the accumulation of deposit in the bottom and sides of 
the channel. The cost of the maintenance of the towing 
paths is also avoided. On a canal having a section of 
not less than four times that of the boat, theoretically, 
on the data previously given, about one-third of a horse 
power is required to ) ba a boat in motion at a speed of 
six miles an hour. Above this is the power required to 
start the boat and to pass through confined spaces. In 
practice, about 1 indicated horse-power is found sufficient 
to haul 8} tons of cargo. 

Special contrivances have been adopted on many of 
the principal canals with the view of lessening the cost 
of transport. Thus, on the Aire and Calder, the barges 
carrying coal are square-ended, and made up into trains 
of from ten to thirty boats, the usual load being about 
700 tons. These boats are so constructed that they can 


be raised by hydraulic lift, and the contents tipped 
directly into the hold of the sea-going vessel. The tugs 
hauling the train have twin-ecrews fitted cn the same 
shaft, one being of larger diameter than the other, and 
driven by engines of 300 indicated horse-power. At 
Stanley Ferry these compartments are floated on to trucks 
specially designed for the purpose, and then hauled by a 
wire rope up an incline snd along the level to the coal 
mine, whence when loaded they are again lowered down 
the incline into the water. Steam barges of about 40 in- 
dicated horse-power, for carrying general cargo, also run 
regularly between Leeds and Goole, and on other parts 
of the canal; they generally tow two other iron 
barges. The speed is 44 miles an hour, reaching 
frequently to six miles. On the Rochdale Canal steam 
barges carrying 50 tons of cargo, and provided with engines 
of 8-horse power run at an average speed of 34 miles. 
On the Leeds and Liverpool Canal the tugs have been 
fitted with rmall engines of svfficient power to 
drive a screw propeller cf special design, made as 
small as possible without undue slip. Each tug 
carries 85 tons of cargo and tows two laden boats of 40 
tons, making the total load 115 tons. The speed is two 
miles an hour in the part of the canal where the depth is 
only 43ft. and 2? miles wkere it is greater, the width cf 
the waterway at the surface being 45ft. One of these 
tugs, having both ends of the same shape, and fitted with 
a rudder and propeller at each end, so as to avoid the 
necessity of turning, is used at the Foulbridge tunnel, 
one mile in length, taking three loaded barges through in 
less than half an hour. Previous to the use of this tug 
the boats had to be “‘ legged” through by the men lying 
on their sides on the gunwale of the boat and pushing 
with their feet against the sides, the passage occu- 
pying over two hours. The cost of working the tugs, for 
labour, coal, and repairs, is £1 8s. 6d. a day, and for two 
barges towed £1 13s. 2d. The cargo carried fort 
miles in twenty-four hcurs is 115 tons, equal to ‘166d. 
per ton mile. On the Bridgewater Canal some of the 
barges have been fitted with Priestman double-cylinder 
vertical petroleum engines, at a cost, including gearing 
and propeller, of £271, making the total cost, with fitting 
and altering the boat, £300. These barges are 69ft. long, 
144ft. beam, and carry 55 tons, the engine and machinery 
weighing three tons more, The speed is 34 miles an hour, 
the sectional area of the boat being about 30 per cent. that 
of the canal. 

A special form of propeller has recently been intro- 
duced on the Irish canals by Mr. H. Bancroft, of Newry. 
In a paper read before the Institution of Mechanical 
Engineers, he laid down the following conditions as 
essential for the economical design of motive power in 
canal boats:—That the propeller should not interfere 
with the passage of the boats through locks and under 
bridges ; that as little cargo space as possible should be 
sacrificed; that the height of the machinery should not 
seriously affect the draught of the boat; that the action 
of the propeller should do as little damage as possible to 
the banks of the canal, and should not be prejudicially 
affected by weeds. These considerations exclude every 
part of a boat for the purpose of attaching the propeller, 
except the space at each side of the rudder. Mir Ban- 
croft considers these conditions are met by the machinery 
he has adopted for use on the Irish canals. The last boat 
fitted up was 62ft. long, 11}ft. beam, with 5}ft. draught 
when fully loaded. The propelling machinery weighs three 
tons, and consists of a locomotive boiler having 87 square 
feet of heating surface, weighing 23 cwt.; a horizontal 
engine with two cylinders, 44in. diameter and 8in. stroke, 
placed on the deck immediately in front of the stern post. 
On each side, coupled to the crank shaft, is the gearing con- 
necting with two twin-screw propellers fixed each side of 
the rudder, 4ft. 10in. in diameter, each having three 
blades, giving an area of four square feet, and pitched so as 
to give 1000 revolutions per mile. These propellers are 
only immersed for about one-third of their diameter, and 
are so constructed that the immersion can be regulated so 
as to vary with the load. It is stated that this has been 
found to possess great advantage over total immersion. 
These boats have been running for some time, and when 
crossing Lough Neagh frequently encounter considerable 
seas. Some sections of the canal through which these 
boats have to pass have only 91 square feet of section, 
or only half as large again as the immersed section of 
the barge. They have also occasionally to pass through 
weeds so thick that they meet across the water. These 
boats, besides carrying cargo, can tug another barge, the 
total cargo weighing 107 tone. The consumption of coal 
for a journey of 46 miles is 2 cwt. In some of the boats 
the propellers are driven by oil engines. A voyage from 
the Shannon and back with a boat in tow, a distance of 
158 miles with seventy-eight locks, occupies six working 
days, the coal consumption being 3 tons, equal to 1d. 
per boat per mile. The cost for horse haulage for the 
same journey is 93d. per English mile per boat. 

Stern wheel steamers have been tried on the Seine, 
both for carrying cargo and as tug boats, but the objec- 
tion to these is the room taken up in the Iccks. ‘The 
steam towing in this waterway is supplied by private 
companies. The tugs are screw boats of from 50 to 60- 
horse power, and are able to haul one other boat and 
they transport between 400 and 500 tons at a speed, 
except in floods, of 2°66 miles an hour. There are also 
larger boats which run between the Oise and Rouen of 
120 nominal horse-power, which haul a train of four 
loaded boats, carrying 1240 tons, at a speed of 1°63 miles 
an hour against the stream. Coasting steamers also navi- 





gate the canalised Seine running between Paris and 
London. These boats carry about 300 tons, and attain a 
speed of six miles, exclusive of stoppages. There are 
also sea - going steamers plying between Paris and 
Nantes, Brest and Bayonne. These boats carry about 
500 tons, with a draught of 9°84ft. Their average 
speed when running on the river is 5:17 miles an hour; 
but if stoppages from locks and night halts be taken into 
account, the average is reduced to about half this. The 





steamer running from Rouen to Liverpool has a length 


of 145ft., beam 28ft., and draught when loaded 8ft. 8in., 
and requires a headway of 18ft., which allows a margin 
of about 2ft. under the bridges which it has to pass. 
Coasting steamers also ply between Cologne on the Rhine 
and London. They are flat bottomed, 200ft. long, 28}ft. 
beam, and draw 8ft. when loaded, their displacement 
being 500 tons. 

In Holland, although steam is admitted on all the 
canals of importance, its use, whether for towing or 
conveying, is exceptional in the interior, there being 
only 1250 steamers in use on all the canals and rivers of 
the country. The tugs for interior navigation vary from 
10 to 20-horse power on the canal, and frem 20 to 
50-horse power on the rivers. 

In Germany, owing to the great improvement which 
has been made in the rivers and canals during recent 
years, steam navigation has been very greatly developed. 
All Prussian canals are now open to steamers, and they 
are granted the right of passing other vessels and prece- 
dence at locks. Some of the largest tugs employed cn 
the Rhine are of 1000-horse power, and are capable of 
towing 4000 tons against the stream. On the Elbe the 
most powerful tug is of 8CO0-horse power, and tows 8000 
tons up stream. 

Chain haulage —Haulege by means of submerged 
chains has been tried on the Seine, Meuse, Elbe, Rhine, 
Neckar, Danube, and St. Lawrence, but has not been 
adopted in this country. The chief advantage of the 
chain system over other means of towing arises where 
there is a strong current to contend against. The chain 
is laid on the bed of the channel. When its service is 
required, it is drawn up by a hook and attached to the 
tug-boat by winding it round two drums, the chain enter- 
ing at the stem and leaving the boat at the stern. The 
drums are provided with grooves, and from four to four 
and a-half turns of the chain are coiled round each, the 
length on the drums being 120ft. The drums are actuated 
by steam power. There is much loss of time in making 
the attachment and casting off the chain, an operation 
which has to be performed whenever a train of boats 
passing in opposite directions meets. The exchange of 
chain often occupies from 25 to 30 minutes. Owing to 
the uneven strain of the chain in the grooves, it is very 
liable to break ; and when the chain is principally used 
for towing up stream, as it is in rivers where the current 
is strong, if has a tendency to be drawn towards inner 
curves and near the sides. Except under special con- 
ditions, the chain has no advantage over hauling by steam 
tugs—there is less liberty of action, more time occupied 
in getting in and out of locks, the first outlay is much 
larger, and it, when laid, practically constitutes a 
monopoly. Where the State owns the waterway, this is 
of less consequence, but in this country it would prove a 
serious objection; and for the level waterways and 
various nature of the traffic, the chain is unsuitable for 
use on English canals. 

The first sunken chain was placed in the Seine in 1856. 
In the following year it was extended over a distance of 
45 miles on the Lower Seine, and for a time was very 
successful. The works of canalisation were not then 
in as perfect condition as they have since been made, 
and the current was at times very rapid. The cost of 
haulage was considerably reduced, and freights were 
lowered to one-third of what they were previously. 
Since the improvement of the waterway and the in- 
creased depth, the speed of the current has been reduced, 
and tugs are now able to compete with the chain on 
more even terms; and whereas at one time the chain tow- 
ing absorbed 97 per cent. of the up traffic, its share has 
now fallen to 50 per cent. The speedattained up stream 
under ordinary conditions is 2} miles an hour. On the 
section between Paris and Montereau, 108 miles, the 
chain tugs are of 35-horse power, and with draught of 
2ft. tow 1500 tons at a speed of 2} miles an hour. 
Between Conflans, Paris, and the Oise, seven tugs are 
used of 110-horse power, having a draught of 4ft., which 
can draw five barges carrying 1400 tons of cargo; and in 
summer twelve boats carrying 3400 tons at a speed of 4} 
miles. From Cautlam to Rouen, 106 miles, eight tugs 
are used of 120 horse-power, which can tow under ordi- 
nary conditions up stream 5000 tons. On the Yonne the 
speed is three miles an hour, the load being three barges 
carrying 600 tons. Between Brussels and Willebroek 
the chain has been laid by the Government and towing 
by it is obligatory. The maximum speed is 3'17 miles an 
hour. 

In 1868 a chain was laid along the upper reach of the 
Burgundy Canal extending through the tunnel two miles 
in length. The chain is 3°84 miles in length, and two 
chain-towing tugs of 15-horse power were provided. The 
cost of the installation was £1556 per mile of chain, of 
which half was for the boats. The costof management 
has been £126 per mile of chain. The chain had to be 
renewed after seventeen years’ wear and a new tug boat 
provided at a cost of £5200. This outlay, spread over 
seventeen years, gives anannual cost for renewal of £75°85 
permile. The trafficis about 200,000 tons. Allowing 4 per 
cent. interest on outlay, that is equal to 0-24 pence per ton 
per mile for haulage. On the summit level of the canal 
from the Marne to the Rhine a sunken chain has been laid 
along 54 miles. The speed is only 1} miles an hour. 
The cost of this installation was £10,520 for the tugs, 
and £4480 for the chain, or at the rate of £1895 per mile 
for the boats, and £800 for the chain. The traffic on this 
line is about 900,000 tons a year. The cost of manage- 
ment is £146 per mile, and maintenance, exclusive of 
renewal, £11°45. 

On the river Neckar a chain was laid along a distance 
of 78 miles by a company in 1877, which owns sevenchain 
tug boats of 110-horse power, which haul a train of five 
loaded barges up stream. The company has paid a 
dividend of from 5 to 6 per cent. on their capital. A 
company also obtained a concession for laying a chain 
along thirty miles of the river Main to Aschaffenburg, 
and employ three chain tugs having a draught of 1°73ft. 
A chain is laid on the bed of the Elbe from Hamburg to 





Melnick, a distance of 450 miles, the last part of which 
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was completed in 1871. For several years this system 
proved a great success, and was found to be the best and 
most economical method of towing. Since the improvement 
in steam tugs and of the waterways, it is now found that 
the advantage of the chain is not so great, and it has 

to be remunerative to the company, and part of 
the line was abandoned. More recently improvements 
have been made in the working of the chain which has 
reduced the expenses, and the company are able to com- 
pete on more equal terms with the tugs. The first length 
of 30 miles of this chain cost £10,573 for the chain and 
£10,575 for the tugs. The second length of 99 miles, 
completed in 1874, cost £130,000 with ten tugs. The 
chain weighs 22 !b. to the yard, and its life is about twelve 
years. About 65 per cent. of the power applied is utilised. 
The usual load for one tug is from four to eight barges 
of from 150 to 400 tons burden. 

In order to improve the success of holding the chain, 
and for the purpose of getting rid of the strain when 
pressing through the grooves of the drum, a system in- 
vented by M. Bovet has been in use since 1893. By this 
system the chain is placed in contact with an electrically 
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magnetised drum. The boat on which the apparatus is 
fixed is 108ft. long, with 16}ft. beam, and a draught of 
6}it., and is provided with a screw to be used when off 
the reach in which the chain is laid. The engines are | 
of 150-horse power, and drive either the screw or the | 
chain towing machinery. The chain entering at the 
stem is placed midway in contact with the pulley, which 
has two magnetic poles close to each other by which 
cohesion is obtained. 

Endless cable (Halage Funiculaire}.—A system of 
traction by means of an endless metallic cable or wire , 
rope running on pulleys on the towing-patb, and actuated | 
by a fixed motor, has been used with varying succ:ss on 
the Sambre, on the canal from the Meuse to the Scheldt, | 
and on the St. Martin and St. Quentin canals. The 
engines for driving the cables are stationed from four to 
five miles apart. The boats are hitched on by a line 
having a special clip. At the end of the section the line 
has to be detached and refastened. The result of the 
power applied decreases rapidly in proportion as the dis- 
tance of transmission increases. Thus, for three miles it 
is given at 60 per cent., for six miles as 33 per cent., and 
for twelve miles 13 per cent. The speed cannot exceed 
two to 2} miles an hour, as above this it is not possible to | 
effect the attachment with the boats. The cable is also 
apt to have a rotary motion, and if great care is not taken : 
in making the attachment in such a way as to allow for 
this, the hauling-line is coiled round the cable and the 
boat drawn ashore. Recently the system has been im- 
proved by M. Maurice Levy, who has so designed and | 
arranged the pulleys as to prevent the cable slipping off 
and the coiling of the hauling line. This improved system, | 
after being in successful operation on the St. Maurice | 
Canal, near Paris, for some time, has now been applied ; 
to the tunnel of Mont de Billy, near Rheims, on the 
Marne Canal for a length of 1} miles, requiring three 
miles of cabie. 

Electric towing.—On the summit level of the Burgundy 
Canal, along a reach of about three miles, of which about 
two miles is tunnel, a system of electric towing has been 
in successful operation since July, 1893. Previously the 
tugs which worked on the chain laid on the bottom of the 
canal, as already described were actuated by steam 

wer. The width of the waterway is 20ft. in the tunnel 
and 23ft. in the open part. The depth is 7}ft.; there 
being only room for one boat to pass at a time, the trains 
are despatched alternately from each end. The installa- 
tion consists of turbines at the locks at each end of the 
summit level working dynamos, with a wire carrying the 
circuit between them. From this the motor on the tow- 
boat takes the current. A fall of 23ft. from the level is 
sufficient with the quantity of water available to give 
20-horse power at one end and 15-horse power at the 
other, together 35-horse power, about half of which is 
utilised on the tug boat. The boat is 50ft. long, 10}ft. 
wide, and 4ft. deep, and draws 1}ft., and built of iron, 
the machinery being housed in thecentre. The electric 
apparatus weighs aton. The speed varies from 1} to three 
miles an hour according to the load. The boat is lighted 
by electricity when in the tunnel. The motor is calcu- 
lated to give on the chain a tension of 26401b. The total 
cost of this electric installation has been £5560. 

In America an attempt was made to make use of the 
electric power obtained from Niagara along the line of 
the Erie Canal, for the purpose of hauling the boats by 
screw propellers actuated by electric motors which have 
to take the supply from a trolley wire running along the 
bank of the canal. The experiment, however, aid not 
succeed ; the loss of efficiency with the shallow draught 
obtained on the canal overbalanced any advantage gained 
by this system. 

Hauling by locomotives.—On the Deule and Neufossé 
Canal locomotive engines running on the banks were 
substituted for horses. A metre gauge line with 380 lb. 
rails was laid on the towing path for a distance of fifty 
miles. Twenty-two locomotives were employed weigh- 
ing from six to eleven tons each and capable of hauling 
1000 tons at a speed of 1} miles an hour. A similar 
experiment was made on the Shropshire main canal 
between Chester and Shrewsbury. The experiment was 
successful as far as it went, but owing to practical diffi- 
culties of various kinds was given up. 

Grapnels.—On the Rhone between Lyons and Arles, 
where the current is very swift, powerful paddle 
steamers are fitted with a large wheel fixed at 
the stern, provided with teeth—grappins—which, as 
the wheel is revolved, bite into the bed of’ the 
channel, which is principally gravel, and thus the 
boat makes its way, hauling the load against the 
stream. On returning the paddles are used. The speed 
attained going against the current is about 3°18 miles an 
hour. The cost of towing is 483d. per ton mile under 
a conditions, but exceeds this when the current is 

ng. 
Speed.—The rate at which a boat travels forms an im- 
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portant element in the cost of transport. The wages of 
the engine man and crew and the interest on the outlay 


remain the same at all speeds, and a transport service | 


| the speed is limited to 6} miles. 


that would pay the owners when the boats run at an | 


average of four miles an hour might result in a loss when 
only 24 miles is obtained. 

The rate at which a boat can he hauled or propelled 
along a canal depends, as already pointed out, on the 
proportion of sectional area of the canal to that of the 
boat. Inaddition to the time occupied in running, there 
is also that taken up while passing through the locks. 
It has been stated that on an English canal there are on 
an average one lock to every 1'37 mile of canal, with an 
average lift of 5°S4ft. per mile. The time occupied in 
passing through a lock may be taken at 1} minutes per 
mile of journey. 


Beyond this there is the time lost passing other boats, | 


which, in the case of horse haulage, causes a farther 
delay, which has been estimated at three to four minutes 
for each passing, and on a canal with much traffic this 
will occur at intervals of ten minutes or a quarter of an 
hour. The distance over the ground for horses cannot 
then be reckoned at more than from 1} to two miles 
an hour, and for steam barges for long distances 33 to 
four miles. The damage caused to the banks by boats 
moving beyond a certain speed is an element to be taken 
into consideration, and on this ground the use of steam 
is prohibited on many canals. An attempt to introduce 
steam towing on one of the canals owned by the Mid- 
land Railway was opposed by the company on the ground 
of the damage that would be caused to the banks of the 
canal, and a reference was made by the judge before 
whom the case was tried to Mr. Pole to conduct experi- 
ments and report as to the extent of the injury likely to 
result. Mr. Pole reported that the banks were not 
injured if a speed of 34 miles an hour was not exceeded, 
and by direction of the Court the use of steam was 
allowed provided this speed was not exceeded. 

With the fast passenger or fly-boats that have used the 
Bridgwater and other canals in opposition to the rail- 
ways, a speed of eight and nine miles an hour, including 
stoppages, was obtained, and on some occasions even 
twelve miles. The boats used on the Paisley Canal could 
carry sixty passengers, and were hauled by two horses, 
in stages of four miles. 

In France, on the Oise, the average speed with horse 
hauling is under two miles an hour up stream, and 23 
down, and on the canals 14 mile. As an average on the 
French canals, the speed on the canals is 1} miles an 


our. 

In Belgium, on the Scheldt and on the St. Menton 
Canal, where relays of horses are provided by the State, 
the average speed is 1} miles an hour. Where horses are 
provided in relays by contractors or by the State, the 
length of each relay varies from six to ten miles. 

In this country the speed of boats driven or towed by 
steam power seldom exceeds six milesan hour. On most 
of the canals the average speed is limited to four or 44 
miles an hour. On the Manchester Ship Canal the 
voyage from Eastham to Manchester is made by an 
ordinary cargo steamer in from seven to eight hours. 
Allowing for the delay at the five locks and in passing 
other craft, the time running may be taken as six hours, 


| 








equal nearly to six miles an hour. On the Suez Canal 
The time occupied in 
traversing the 100 miles of the canal, of which thirty is 
through the lakes, used to be 48} hours; but since the 
use of the electric light it has been reduced to 20}, giving 
an average speed, including delays, of 4°82 miles an hour. 
The speed on the Amsterdam Canal, which has a bottom 
width of 65}ft. and depth 25}ft., for a draught of 5ft., is 
7} miles an hour; and for 8ft. and camels 53 miles. 
On the Aire and Calder a speed of six miles is frequently 
obtained, but the average is about 4} miles when running; 
on the Ellesmere Canal 4} miles, and on the Weaver 3}, 
including the locks. In Holland each canal has a cer- 
tain limit of speed allowed, depending on the dimensions. 
On the ordinary waterways for boats having a draught 
of from 8ft. to 5ft., the maximum is 54 miles an hour. 

On the Maestricht Canal, which has a bottom width of 
33ft. and depth of 6°88ft., the speed is limited to 
43 miles. On the Merwede Canal, having a bottom width 
of 654ft.’and depth of 10°16ft., the limit is 74 miles for a 
draught up to 5ft., six miles up to 6$ft., and 5} up to 
9}ft. With trains of from four to eight boats the 
speed is reduced on the ordinary canal to three 
miles an hour, and when passing bridges, locks, 
or other boats, t9 2°85 miles. Acting on the ascer- 
tained fact that the rate of progress of a boat does 
not increase in waterways of limited section beyond 
a certain number of revolutions of the screw, and that 
beyond this the work of the engine only serves to increase 
the wash on the banks, a maximum number of revolutions 
of the screw has been fixed on many of the canals, varying 
from 120 to 140 a minute, according to the sectional area. 

In France, on the Seine and on the Yonne, and on the 
Saone, the speed of the steam tugs is 2} to 34 miles an 
hour, and on the canals from three to 34 miles. 

On the Oder and other rivers in Germany the speed is 
about 44 miles. 

On the Erie Canal, which is 40ft. wide at the top, and 
4ft. deep, on the round trip of 852 miles the average 
time taken by steam barges towing others, including all 
stoppages, is at the rate of 2°34 miles an hour, the delay 
from locks occupying 20 per cent. of the whole time; so 
that the running speed is about three miles. 

With chain haulage the speed seldom exceeds 24 miles 
an hour. On the canal between Brussels and Willebroeck 
it reaches 8°17 miles; on the Marne 1}, on the Seine 24 
up stream. With continuous cable on the banks the 
limit is 2} miles an hour. 

Cost of traction.—It may be assumed that on a canal 
having a waterway of sufficient dimensions to allow of 4 
traffic of barges carrying 80 tons, one horse is sufficient 
to haul a single barge over a ten-mile stage ; and taking 
the cost of the horse at 7s., this gives ‘105d. per ton mile. 
This is about the rate on the canals from Sheffield to 
Keadby, a distance of 40 miles, which takes thirty hours, 
owing to the numerous delays. The length is divided 
into five stages, and the charge is 7s. a stage. On the 
Bridgwater the charge for hauling from Manchester to 
Runcorn, 28 miles on the level, at the rate of 2°86 miles 
an hour, is 21s. for a loaded boat and 15s. for an empty 
one. Allowing the barges to carry 70 tons, this is equal 
to ‘128d. per ton mile. On the Weaver, with boats carry- 
ing 250 tons, horse-hauling costs ‘05d. per ton mile. On 
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the Aire and Calder, from Wakefield to Goole, the journey 

of 32 miles occupies 15 hours, and the charge is 14s. for 
a 60-ton boat, equal to ‘087d. per ton mile. On the 
Leeds and Liverpool, and on the Grand Junction, both 
of which have a small section, the cost is 0°338d. 
On the Grand Canal in Ireland, the charge for horse 
hauling is 1s. per Irish mile for a 60-ton boat, which is 
equal to 16d. per English ton mile. 

[n France and Belgium haulage by horses costs about 
41 per cent. of the whole freight when done by the barge- 
owner. In Belgium, on the Scheldt and on the St. 
Quentin Canal, and on the Oise, where the horses are 
provided by contract with the State, the charge varies 
from ‘048d. to ‘08d. per ton mile, depending on 
whether the boat is going up or down stream. 

For night journeys one-third more is paid. On the 
canals between Paris and Dunkirk the average rate for 
laden boats is ‘OSd. per ton mile, and from Paris to 
Nancy ‘077. The average cost on the canals of France 
is given by M. Lasmalles as ‘07, varying from ‘0844. to 
‘119. per ton mile. 

On the waterway connecting the Oder and the Havel, 
which has a bottom width in the narrowest places of 54ft. 
and a depth of 5°74ft., the length of 50 miles is divided 
into six stages. One horse is sufficient to draw a barge 
containing 175 tons at an average rate of 1} miles an 
hour, one stage being considered a day’s work. The 
charge is at the rate of 1s. a mile, or about ‘07d. per 
ton mile. 

Steam haulage in this country on a first-class canal 
costs about ‘054d. per ton mile for loaded boats. On the 
Bridgwater the charge for towing from Manchester to 
Runcorn is 11s., about equal to ‘0515d. per ton mile. On 
the Aire and Calder, from Wakefield to Goole, 32 miles, 
the charge for a loaded barge is 12s., equal to ‘07d. The 
cost of conveying goods in steam barges belonging to the 
company is ‘03d. On the Weaver the cost from Winsford 
to Liverpool is at the rate of 0°33d. per ton mile. On 
the Gloucester and Berkeley Canal the cost is ‘077d. 

In France the cost varies from *06 to ‘208d. per ton 
mile. On the Seine, from Paris to St. Denis up stream, 
it averages ‘161d., and down, ‘064d.; Paris to Rouen, 
‘0753d., or up stream ‘161d.; south of Paris, ‘89d. to 
18d. per ton mile. On the Saone, ‘054d. to ‘27d. per 
ton mile. In Germany, on the Oder line, the charge for 
steam towing is at the rate of -512d. per ton mile up 
stream. Haulage by tug-boats on the submerged chain 
from Brussels to the Scheldt costs at the rate of ‘04d. 
per ton mile; and on the Seine and Marne, 08d. 

Steam traction, therefore, on suitable canals may be 
taken in this country to cost half that of horse haulage, 
and to give double the speed. 








THE EXHIBITION AT BORDEAUX. 

Tue International Exhibition that was opened a few days ago 
at Bordeaux is no doubt destined to be the most successful 
yet organised by the Société Philomathique of that town. 
Formed in 1808, the society was the offshoot of another body 
dating as far back as the year 1783, and its object is to ‘ con- 
tribute to the progress of useful and agreeable knowledge,” by 
doing everything in its power to favour industry, science, art, 
and public instruction. One means of attaining this end is 
the holding of periodical Exhibitions, of which the first was 
organised in 1827; and down to 1882 twelve exhibitions had 
been promoted by the society, each one being carried out upon 
& more ambitious scale than the last. The present Exhibition 
brings the list up to thirteen, and must be reckoned as the 
most important yet held in the provinces. The principal 
entrance to the grounds of the Exhibition is gained from the 
Cours du Trente Juillet. These grounds are circular in form, 
and are bounded on one side by the Pavillon d’Electricité, and 
on the other by the facade of the main buildings, which stretch 
away to the river Garonne. The light and picturesque 
design of the different edifices conveys a very favourable 
poy seogmy to the visitor, and the grouping of the exhibits 
is done in an intelligent and systematic way. Unfortunately, 
very few of the annexes are as yet in anything like order, and 
some of them are in such a backward state that they are for 
the moment closed to the public. It will be many weeks 
before the last touches are given to the Exhibition. The 
main building is devoted chiefly to wines, alimentary 
products, glass manufactures, and other industries in which 
the Gironde and the neighbouring departments are 
interested; while a special display is made of nitrates 
and other chemical products for agricultural uses. In 
& side annexe cutlery is represented by Messrs. J. Morton, 
Cheapside, and Joseph Rodgers and Sons, of Sheffield, 
and H. Millward and Sons, of Redditch, have a stand of 
needles and fish-hooks. Close by a large space is taken up 
by the St. Chamond Steel Works Company, which has erected 
one of its new land defence turrets, of which several have 
lately been supplied to the Belgian and Roumanian Govern- 
ments. The turret is let into a heavy casing of masonry, in 
which it slides like a telescope, and only the mushroom- 
shaped top with a protruding gun is visible. Its other 
manufactures are represented by a large number of armour 
plates and locomotive wheels. The agricultural machinery 
section is as yet very incomplete, and only a few exhibits are 
on view. Picksley, Sims, and Co., of Leigh, have an excellent 
show of focd-preparing machinery, and Blackstone and Co., 
of Stamford, exhibit their ‘‘ Taunton ” haymaker and swath 
turner and collector. Other English exhibits are the 
“Royal” mowers and “ Rapid” grinding mills of H. Bam- 
ford and Sons, of Uttoxeter, the “Alexandra” separators of 
R. A. Lister and Co, of Dursley, and Bentall’s chafi-cutters. 
The only American firms represented are the McCormick 
Harvester Company and the Wyckoff Harvester Company, of 
Jamestown, New York, each of which has one or two 
mowers on view. Ruston, Proctor, and Co., of Lincoln, 
exhibit a — and a thrashing machine, and in common 
with all the other English makers, their agents report a very 
satisfactory business. It is evident, indeed, that the South 
of France is becoming an increasingly valuable market for 
English grass-cutting and harvesting machinery. The 
metallurgical section is a particularly interesting one, from 
the fact that it has drawn upon the whole of the resources of 
the French steel-making industry. Axles, springs, crank- 
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Forges de la Providence, and the Aciériesde France. The 
Longwy Steel Works have an interesting stand, showing the 
different phases of steel manufacture, and they exhibit six 
plates, three of Thomas steel and three of iron, each of which 


the different classes of their manufactures. Special attention 








vertical engine driving the double windlass by screw gear 
and the warping capstan by bevel gear. The capstan can in 
turn be utilised to drive the windlass by hand power, should 
steam not be up or should the engines break down. The 


has been submitted to a charge of 300 grammes of dynamite. | gear is very heavy, the cable links being of iron about 2}in. 
The steel plates are merely indented more or less while the | in diameter. 
iron plates are torn like paper. The Vieille Montagne have a | without stocks, stowing in the hawse pipes. 
noteworthy trophy made entirely of zinc, and representing | 


The bower anchors are modified Martin’s 
Doubts have 
been expressed as to the holding power of these stockless 
anchors. Those in use in the Bulluwayo can hold, at all 


is also given to the mineral resources of France as represented | events, for one of the cables carried away, although it had 


borne more than the 
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by specimens of manganese extracted from the St. Girons 
mines, in the Ariége, belonging to Las Cabesses Manganese 
Mines, and by the products of the Aubin Colliery, 
in the Aveyron, worked by the Aciéries de France. An im- | 
posing stand of coal is also shown by Cory Brothers and Co., | 
of Cardiff. The machinery gallery is at present closed to the 
public until everything is in order, and the motive power 
section is likewise in the hands of the workmen. So far, the 
only machine in position is a large compound horizontal 
engine coupled direct to a huge dynamo, and manufactured | 
by the Société Alsacienne de Constructions Mécaniques, of 
Belfort. The Pavillon de 1’Electricité is also in a very back- | 
ward state, but when completed it will be interesting as | 
showing the remarkable progress that has been made during | 
the past year or twoin the employment of gas motors for the | 
driving of dynamos. In the Pavillon de Gas an installation | 
has been laid down to demonstrate the uses to which gas can | 
be put for lighting, heating, and cooking, and as a motive | 
power. The section devoted to vehicles of all descriptions is | 
likely to be of special interest when completed, but only a | 
few exhibits are iy ready, including a display of bicycles by | 
J. K. Starley and Co., and the St. George’s Engineering Co. | 
A locomotive and rolling stock are also shown in this annexe | 
by the Compagnie du Midi. From what can be seen at | 
present the Exhibition promises to be much above the average | 
of provincial shows, and it is to be regretted that it should be 
in such a state of unreadiness. 








FORT SALISBURY. 


In our description of the machinery of the British and | 
Colonial Steamship Company’s three steamers, Bulluwayo, | 





shafts, locomotive wheels, and similar manufactures are 
shown by such firms as the Société des Aciéries et Forges de 
ny, the Société de. Commentry-Fourchambault, the | 


Fort Salisbury, and Jobannesburg, we omitted, for lack of | 
space mention of the anchor and steering gear. The former | 
we illustrate on page 482. It consists of a double cylinder | 
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ARC HEAD TILLER, S.S. FORT SALISBURY 


| doubtful whether the latter would be willing to co-operate wi 


| C 
ANCHOR AND STEERING GEAR, STEAMSHIP) 
| however, consider that as the population in the neighbourhood is 


Board of Trade test. 
Our engraving is so 
clear that no further 
description is, we think, 
needed. We may add 
that special expansion 
bends are provided in 
all deck steam pipes, to 
provide for contraction 
and expansion. 

The engravingsannexed 
illustrate the steering 
gear, steam and hand. 
The engine for the 
former stands in the 
engine room, as stated 
in our last impression. 
The chains take on to 
a very large double 
quadrant or arc under 
the poop deck, the arc 
bearing on curved run- 
ners as shown. The 
tiller chains are fitted 
with very powerful beli- 
cal springs, to take up wave shock and spare the chains. 
The rudder stock, which is flanged and bolted to the rudder, 
is carried up through the deck, and fitted with the compensat- 
ing rack head patented by Messrs. Harfield. The steering wheels 
drive a horizontal screw gear wheel, on the axis of which is 
mounted an excentric wheel gearing into a straight rack on 
the tiller. This gives augmented leverage as the rudder is 
put over more and more. The spiral rope wheel shown is 
for auxiliary or preventer steering ropes, should the hand 
wheels be carried away, so that the ship has, in fact, three 
distinct methods of being steered. 











HicucaTeE Hitt Tramway.—An effort is being made by the 
Hornsey District Council to terminate the powers under which the 
Highgate Hill tramway was constructed and worked, The line . 
extends from the top to the bottom of Highgate Hill, and is for 
half its length within the county of London and the parish of 
Islington ; a of the remainder is witbin the county of London 
and the parich of St. Pancras, and the other part, including the 
engine house, is in the district of the Hornsey District Council, 
which is the local authority for the portion in its district. Of the 
road authorities within the county of London, the Islington 
Vestry has expressed the opinion that the London County Council 
should acquire the undertaking by purchase, whilst the St. Pancras 
Vestry has suggested that no action should at present be taken to 
terminate the powers of the promoters of the line. The acquisition 
of the tramway by the County Council could only be effected by 
agreement with the respective local authorities, and in view of the 
position taken up by tke Hornsey District Council, it — 

C) 


to enter 


ounty Council even if the County Council were willi 
mumittee, 


into negotiations for the purchase of the tramway. The 


increasing, and as if the tramway was in working order it would 
afford facilities for access to Waterlow Park and Highgate Woods, 
and other adjacent localities, the abolition of the existing powers 
would be premature, and they think that a further period should 
be granted either for the transfer of the undertaking or the 
recommencement of the working of the line by the promotere, 
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THE JONAGE CANAL. 


THe undertaking known under the present title was 
declared officially to be of public utility in the year 1893. 
A concession was granted for the carrying out of the works to 
the “ Société Lyonnaise des Forces motrices du Rhone,” and 
the realisation of the enterprise had for its object the distri- 
bution in the city of Lyons and its suburbs of a force of 
20,000-horse power. This powerful motive force was obtained 
at Cusset-Villeurbaune, by drawing upon the resources of the 
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round, even when the water is at its lowest. Inan industrial | Rhéne equals 135,000 gallons. The dam consists essentially of 


point of view the great water power of the Rhone has been— | a protective wall, having a total length of 456ft. 
similarly to the neglect of our own rivers—very little used in | elevation of the upstream face of it is represented 


France, but in Switzerland, the town of Geneva, with a 
population of only 70,000, has very materially utilised a 
deviation or small branch of the same river in obtaining a 
fall affording a force of 2500-horse power. The totai length of 
the new Jonage cut is 114 miles, and comprises three distinct 


parts. The first, or supply canal, takes off from the left | 


bank of the Rhone opposite Jons. 
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Rhone. At the Exhibition of Lyons visitors had the 
opportunity of inspecting a plan in relief of the Jonage 
Canal, and numerous designs and drawings of the different 
works in connection with the whole scheme. It was 
M. I. Raclet, an engineer well known in Lyons, and the 
administrator of La Société Lyonnaise, who planned out the 
general lines and distinctive features of this important work. 
By the cut or deviation of a part of the Rhone at Jons, 
not only is the navigation improved, but a fall is provided 
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course the river has a slight bend, and the levels of the bed 
of the river and of the bed of the canal have been so 
adjusted that all silting up will take place in the direction of 
the river channel and not in that of thecanal. The discharge 
or escape canal has a total length of a couple of miles, 
and the width of both the supply and the discharge canal is 
nearly 200ft. About halfway along the canal a compensating 
reservoir, containing a million and a-half tons of water, has 
been constructed. It possesses the especial advantage of 
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At this point in its | 


A general 
Arent : in Fig. 1 
and a plan in Fig. 2. The height of the wall is 33ft., and it 
is 8ft. wide at the top, which is carried up to a level of 35 
above high water. In the dam itself circular openings are 
constructed, which are fitted with sluices of a circular section 
for the purpose of regulating the delivery. The apparatus for 
working the sluices is placed on the top of the wall, as shown in 
Figs.1and8. On the up-stream side the wall is strengthened 
by starlings or cut-waters, and upon the down-stream face by 
counterforts or buttresses, both of which are provided with 
grooves to receive planking for the purpose of isolating the 
sluice chambers in the event of their becoming damaged or 
requiring repairs. The sluices are of cast iron, circular in 
section and slightly bulging. 

These cast iron sluices all rest upon a framework of 
bronze, and are twenty-two in number, fourteen of which are 
worked by hand and eight by suitable mechanism. It is 
necessary to use all the twenty-two sluices only when the 
level of the water is the same on both the up and dowr. 
stream faces of the dam. When the difference amounts to 
3ft., it is sufficient to employ eight sluices, which are then 
worked mechanically to rave time. A small turbine at one 
end of the dam, which, together with the turbine-house 
marked T, as shown in Figs. 1 and 2, supplies the power 
required, due to the fall of 3ft. When the sluices are worked 
by hand the power needed does not exceed some 42 1b., and 
twenty minutes is the time for accomplishing the marcevure 
for each sluice. By the mechanical operation the time is 
reduced to five minutes. 

Attached to the wall of the dam is a lock, which at high 
water provides for a difference of level of 13ft. between the 
up and down stream faces of the work under notice. It is 
constructed for the greater part of its length on the down- 
stream side, so as to diminish the resulting pressures as 
much as possible. For the same reason the bed of the 
channel of the canal is concreted on the up-stream reach, 
and the foundations of the cill are laid 6ft. deeper than in 
the other portions of the lock, which has a total length out- 
side the gates of 528ft.,and a width at the level of the cill of 
53ft. between the side walls. These latter are 31ft.in height, 
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PART PLAN AND HORIZONTAL SECTION OF SLUICE AND TURBINE HOUSE—JONAGE CANAL AND LYONS ELECTRIC AND POWER SUPPLY WORKS 


near the Grand-Camp, which is capable of supplying to the , 
industry of Lyons a minimum force of 12,000-horse power. 
Many attempts had been previously made to establish canals 
of irrigation in connection with the Rhone on the up-stream 
boundaries of Lyons, but opposition founded, rightly or 
wrongly, upon the injury to the navigation, had always been 
too strong for them was: | their promoters. But the Jonage 
scheme, instead of injuring the navigation, greatly improves 
it for a distance of at least ten miles, and maintains that 
portion of the river in a navigable condition the whole year 





always maintaining the water of the canal at a fixed level, so 
that if at any time the turbines threatened to lower the water 
level of the canal, a fresh supply would immediately flow in 
from the reservoir, and compensate for any slight temporary 
deficiency. 

Among the more important works which characterise this 
enterprise now in progress, may be included the dam which 
regulates the discharge of the canal. At low water the 


minimum volume amounts to 22,500 gallons per second, which 
can be augmented to 33,750 gallons, when the supply from the 





and are built with grooves, so that temporary dams can be 
employed to isolate the lock or its chambers, and to empty 
them as circumstances may require. The lock gates are to be 
either of wrought iron or steel, and a force of 26 Ib, to 33 1b. 
will suffice to open them in four or five minutes. 

According to our contemporary, Les Annales Industrielles, 
to whom we are indebted for our illustrations and description, 
the contract for the works was divided into two sections, one 
being allotted to MM. Vigner et Roux, and the other to 
MM. Audhert, Alméras et Jubin. On both sections the 
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DOUBLE LOCK—JONAGE CANAL 








Fig.6 + 


Fig.7 
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operations are carried on with the greatest activity. Dredgers 
and excavators are hard at work, and a couple of branch 
lines connect the site with the railway to Lyons, and bring 
the materials on the ground. Under ordinarily favourable 
conditions, the contractors expect to complete their engage- 
ments in the early months of 1897. 

Another work in connection with this undertaking is of 
equal importance with that already described. In consists 
of a dam wall, the installation of dynamos, turbines, and the 
arrangements for collecting the water power, transmitting 
and utilising it. As the design and plan are symmetrical, the 
portions shown in Figs. 3, 4, and 5, will explain the whole 
construction and working of them. The installation provides 
for the employment of twenty units of 1000-horse power 
each. It consists chiefly of a retaining wall, which collects 
the water which passes into the turbine chambers, This wall 
abuts against the building wherein the turbines and dynamos 
are placed, as represented in Figs.4 and 5 by W. In it are 
built the collecting or receiving chambers or recesses C. It 
should be stated that Fig. 3 is a longitudinal section taken 
through the line A B in the part plan in Fig. 4, in which AB 
is a line traversing the centres of the turbine chambers. 

Fig. 5 is a cross-section through both the dam wall and 
dynamo building, through the line E F in Fig. 4. The form 
of the water chambers in plan is semi-elliptical, and the 
face slightly battered as in Fig. 5. For a distance of 5ft. 
on each side of the line E F, the central part of the 
ellipse is struck from a radius of 63ft. These chambers 
ate separated from one another by solid projections or 
buttresses, 10ft. in thickness, and terminating in the face of 
the wall by the cutwaters or starlings in Figs.4 and5. From 






































cutwater to cutwater is thrown a series of arches, A, built of 
cement béton, 6ft. 6in. in width and 1ft. Sin. in thickness. 
Besides helping to strengthen the wall, these arches serve to 
provide a footbridge along the whole length of the dam. In 
front of these arches, chases are cut in the ashlar work to 
receive the gate or door frames. A solid foundation 40ft. in 
width has been provided for the wall, and in it are constructed 
conduits D of the bent form shown in Figs.4 and 5. . They 
have a diameter of 10ft. internally, and serve to convey the 
water, which they receive through 8 horizontal inlet from the 
receiving chambers C into the turbine chambers T by 
a vertical outlet as shown in Fig. 5. The turbine chambers 
are arched, and are each 18ft. in width and 34ft. in extreme 
height, and are separated by partition walls 8ft. 4in. thick, 
shown in Figs. 3 and 4. Between these partition walls 
spring the arches which support the turbines, and to render 
them perfectly secure they are further strengthened by iron 
girders laid in the body of the masonry, and marked G in 
Fig. 5. 

Above the turbine chambers is erected the building in 
which the dynamos are situated, represented in part longi- 
tudinal section in Fig. 3, and in cross section in Fig. 5. It 
has a width of 33ft. at floor level, and a total length of 528ft. 
The dynamos and turbines are adjusted in position in such 
a manner thatthe shaft of each separate turbine is con- 
nected with and works only its corresponding dynamo. 
Upon the left bank of the canal are the repairing shops, 
which are connected with the installation buildings, as are 
also the houses for the accommodation of the staff and work- 
men. All the arches, partition walls of the turbine chambers, 
the backing of the wall and the lining of the conduits are 
built with cement concrete. Cut stone has been used in 





both the up-stream and down-stream facade of the machinery 
building, and dressed ashlar for the grooves or recesses in the 
buttresses and starlings. In the wall itself on the upstream 
side of the houses ordinary masonry is employed. 

On the right bank of the canal, close to the installation 
works, there is a double lock—Figs. 6 and 7—similar in 
design and construction to that already described, and of 
the same dimensions. By means of this lock, a difference 
of water level in the supply and outlet canals of 29ft. Gin. is 
obtained at high water, and of 37ft. at low water. The intake 
of the bent conduit pipe in the receiving chambers is placed 
at a level of 17ft. 9in. below that of low water in the upper 
or supply canal, and the total height of the whole building 
in which the machinery is housed is 94ft. from the 
bottom of the foundation trenches to the bridge. A 
general elevation and plan of the electrical working premises 
are represented in Figs. 6 and 7, the mechanical details of 
which are at present being carefully studied. The director 
of the works is M. A. Gotteland, Engineer-in-chief of the 
Ponts et Chaussées. 








THE MUMFORD WATER-TUBE BOILER. 


Amonc the various water-tube boilers now in the market, that 
which we illustrate on page 490 is not the least successful. 
Like all boilers of the kind, it has been evolved by a series of 
experiments carried on for many months. The great object 
sought to be attained was the production of a boiler which 
admitted of prompt and easy repair, while it should not be 
less economical and efficient than other water-tube boilers. 
Its principle of construction is so simple that it will be 
understood from the drawings almost without a word of 
description, by anyone who is conversant with water-tube 
express boilers. There are now eleven of them supplying 
steam to a similar number of engines, all supplied from the 
Culver-street Works, Colchester, in pinnaces in the British 


Navy, and they have, we understand, up to the present given | 


great satisfaction. They are all worked in closed stokeholes 
with forced draught. It may be added that while two 
chimneys are shown in our illustrations, one can be used if 
preferred, but we believe that the Admiralty authorities pre- 
ferred two. 

From the illustrations it will be seen that the boiler is 
constructed in elements, or groups of tubes, fitted into top 
and bottom boxes, which are of forged steel, having one inlet 
in the bottom box and one outlet in the top box. Without 
lifting the boiler any of these elements or nests of tubes can 
be disconnected and lowered into the furnace space and 
removed through the furnace front for repairs, without 
disturbing the remainder of the boiler, or necessitating the 


breaking of any joints, beyond the two connected with the | 
By removing the top and bottom | 


element to be removed. 
covers of the tube boxes a single defective tube in any position 
can be removed and replaced by a new one, without inter- 
fering with the surrounding tubes. 
structed either with direct through or return draught, and the 
smoke-box placed at either end, according to the position of 
the baffle plates among the tubes. There is at the back end 
& | downcast pipe for returning water to the lower feeding 
tubes. 

It might be imagined that the bolted joints would give 
trouble and cause some delay in putting the parts together. 
As a matter of fact, by an extremely simple expedient the 
joints are made perfectly tight without asbestos, cardboard, 
wire gauze, tape, lead, or cement of any kind, and the faces 


are not scraped up. The joint can be made and unmade as | 


often as needed without any trouble. A noteworthy point is 


the small comparative size of the tubes which supply the lower | 


boxes with water, and deliver steam and water into the steam 
drum. It might be thought that congestion would take 
place in the small boiling tubes, and that they would become 
dry and would burn. But asa matter of fact, nothing of the 
kind has occurred, and this boiler has been driven harder, we 
think, than any other. As much as 1501b. of coal has been 
burned per hour per square foot of grate, and 221 1b. of 
water per hour have been converted per foot of grate into 
steam. Then the fire was drawn as quickly as possible, and 
the boiler cooled down without the least sign of leakage. It 
is difficult to believe that this quantity of coal could have 
been burned, but we are assured that there was a very 
small ejection of cinders. Of course this experiment was 
carried out with a fierce draught, and no idea of 
attaining economy. In practice about half this weight of 
coal is burned, and the economical efficiency is then 
very good, particularly in the larger boilers. The tubes 
are of galvanised steel, bent by the makers and rolled into 
the tube plates. The boiler is little heavier per square foot 
of heating surface than some of the other express boilers, 4 


| it is lighter than the locomotive type of torpedo boiler. 
| the details of construction, on which so much depend, have 


The boiler can be con- | 
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been very carefully worked out, and there is no reason to 
doubt that the boiler has a long career of usefulness before 
it. We may add that the boiler is placed at some disadvan- 
tage by want of height in the smaller sizes. In larger vessels, 
such as torpedo catchers and yachts, where plenty of height 
is available, the economical efficiency of the boiler is greatly 
increased, and, compared with the power, its weight dimi- 
nished. In that case a longer boiling tube is used, and the 
curves are differently arranged. 








THE EXHIBITION OF RAILWAY APPLIANCES. 


Tue Exhibition of Railway Appliances was opened on the 
lst instant. It is a very small affair, contained in a corru- 
gated iron shed in one of the yards of the Imperial Institute, 
with an overflow of certain exhibits into otherwise unused 
whitewashed passages, below the level of the street. Why an 
exhibition of the kind should have been held at all in Ken- 
sington would have been an inscrutable mystery did we not 
know that the Railway Congress is to meet in the Imperial 
Institute, and no doubt it has been concluded that many of, 
if not all, the 800 delegates will find their way into the 
Exhibition. There are in all ninety stands, none of which 
bear a number as yet, and a great many of these stands are 
occupied by models, for the most part by more or less 
amateur inventors, of electric railway signals, detonator 
setters, and such like. The most important exhibits are no 
doubt those of such firms as Saxby and Farmer, Siemens 
Bros., Dalton and Co., the Gloucester Carriage and Wagon 
Company, and others well known in the railway world. 
There are some things shown which excite mild surprise ; for 
example, we have the old automatic brake, a development of 
an idea born in the days when the Rocket yetran. The 
weight of the wagon — & brake, and the pull of the 
engine takes it off. The fundamental theory of such a brake 
is all wrong, because the engine could not run with steam off, 
and the brake would go on, whether it was wanted or not, on 
an incline. Then there are automatic couplers exhibited. 
These appear to be superfluities, seeing that there is reason to 
believe that there are now running in the United States 7000 
distinct patents for couplers, and that the number is being 
augmented at the rate of about four per week, with occasional 
spurts of eight or ten. 

In a succeeding impression we shall describe those exhibits 
which deserve special notice. For the moment we content 
ourselves with mentioning a few of the more noteworthy 
exhibits. First among these may be placed West’s patent 
tire setting machine. The principle is that when steel or 
iron is compressed beyond the elastic limit it takes a perma- 
nent set. ‘Ihe tire to be secured is submitted to a tremendous 
radial pretsure, and as a result it is shortened and grips the 
wheel. The machine exhibited consists of a strong weldless 
steel ring, inside of which are disposed eighteen hydraulic 
presses, with rams Sin. diameter, and a very short stroke. 
The heads of these rams carry curved pieces precisely like 
brake blocks. The wheel to be hooped—when we saw the 
machine, @ hickory carriage wheel was in the press—is & 
very slack fit in the tire, the press is brought to bear, and as 
the pressure is half a ton to the square inch, each press exerts 
25 tons, or the whole eighteen presses 450 tons. This has to 
be endured by a tire 2in. by 4in. The result is that it is 
shortened permanently by as much as an inch, and fits the 
wheel perfectly. One of these machines has been at work now 
for some time in the gun-carriage department at Woolwich. 
This is a very curious and original process, well worth seeing. 
The press is in action at the Exhibition every day at noon 
and at 4 p.m. Messrs. Siemens Bros. have a nice display of 
| electrical apparatus, and a railway wheel and axle fitted with 
| Merreely’s tubular roller bearing. The Patent Shaft and 
| Axletree Company shows nothing very novel, but the stand 
| will well repay a visit. Messrs. Saxby and Farmer have a 
| full size signalling apparatus, showing the union of the lock 
| and block systems, a notice of which we must defer. The 
| Gloucester Carriage and Wagon Company shows two hand- 
| some railway carriages, one for light railways to carry thirty 

passengers, which seem to be specially well designed. 
| There are a multitude of carriage locks, improved windows 
| ventilators, mats, carriage upholstery fittings, lamps, and 
| other matter of the same character. But none of the:e 
things call for special remark at this moment. 











Lock accidents are not confined to the Manchester 
Ship Canal. A serious accident occurred on the Welland Canal, 
U.S., on May 9th, when the steamer Jack carried away the four 
| gates of Lock No. 22, and one gate of Lock No, 21, near Port 
| Colborne, Ontario. The banks of the canal were torn away in 
| many places, as also the roadbed of the Grand Trunk Railway at 
| the tunnel. Earth from the canal banks covers the rails for half 
| a mile, The captain, who was on the bridge, states that he gave 

the signal to go astern, but the engineer mistook the signal and 
| kept the engines going ahead. Same old—statement, 
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BRITISH FUSES FOR MODERN GUNS. 
(Concluded from page 338), 


Tue employment of centrifugal force to release safety pins 
_or the equivalent—is seen again in the two following 
we ® and middle sensitive time fuses.—Patterns of these 
have been sealed to govern supplies. Each consists of the 
following parts:—Body with stem, lighting pellet C, two 
retaining pellets B B, two spiral springs, needle D, composition 
ring E, dome, cap, two safety pins A A, base plug, and 
axial magazine. All parts are made of gun-metal, except the 
composition ring, which is made of phosphor bronze. The 
composition ring for the long fuse is graduated on its 
periphery from 0 to 60, and is marked to read units ; that for 
the middle fuse—E E, Figs. 5 and 7—from 0 to 30, and reads 
to half units. An arrow is stamped on the ring to show the 
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ELEVATION SET AT SAFETY 


safety point, and when this coincides with the arrow on the 
body the fuse is set at safety. The cap, which screws on the 
top of the pillar, is made hexagonal, to fit the universal fuse 


key. 

Tieton of the fuse.—The fuse is set by loosening the 
screw cap on the top of the stem, by means of the “ key 
fuze, universal,” and turning the dome and ring till the 
required graduation is opposite the arrow on the body; 
the screw cap is then clamped firmly. The safety pins 
—A A Fig. 6—are withdrawn at the moment of loading. 
On discharge, the centrifugal action causes the retaining 
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foil disc. The pressure plate is of manganese bronze, and 
rests on the supporting ring closing the rear end of the body. 
The junction of the pressure plate and body is soldered round 
the exterior. The centrifugal pellets A A are of brass, and 
fit into two slots in the side of the body in which they are 
free to lide. They also project in front of the detonating 
pellet B, to keep it in position until they are spun out by the 
rotation of the shell. One of these pellets is locked in position 
by a braes wire bridle E; the ends of the bridle pass through 
the body, so as to nearly touch the pressure plate, the other 
pellet is free to move outwards. The spiral spring is of brass 
wire, and prevents the detonating pellet working forward 
against the needle during flight. A lead cap fits over the 
head of the fuse and makes a gas-tight joint with the base of 
the shell ; it also prevents any flash passing into the interior, 
which might cause a premature. The fuse is screwed into 


the shell by means of a “key, fuse, and plug, Armstrong.” 


FIG 6 
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MIDDLE SENSITIVE TIME FUSE. 


The lead cap is then placed in the recess and pressed home. 
Filled and fused shell will be opened and inspected only at 
such stations as are supplied with presses for the insertion of 
& new cap. Any attempt to insert a cap over a fuse by 
hammering will be attended with great danger, and should 
on no account be permitted. 

Action of the fuse-—On discharge the pressure plate C is 
blown in, crushing up the supporting ring into the recess in 
the body, and the retaining screws F F are driven forward, so 
that their heads are clear of detonating pellet. At the same 
time the bridle is pushed forward by the pressure plate 
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FUSE PERCUSSION BASE. 


pellets B B to fly out, releasing the lightning pellet ©, | 
which flies out by centrifugal force against the needle | 
D, Fig. 6, firing the detonator, which ignites the powder | 
in the pellet and axial magazine, this latter lighting the | 
quickmatch in the composition ring. This fuse is used in 
the land service with breech-loading guns, 9-2in. to 12in., | 
and 12-pounder for star shell, for R.M.L. howitzer, and 
4‘7in. quick-firing guns. In the Navy it will supersede the 
time and percussion for breech-loading guns, 4in. and 
upwards. The composition ring fits over the upper surface 
of the body. A channel lined with asbestos paper runs 
nearly round its underside, and contains 5-lin. cf 
composition. The bottom of the fuse is coated externally | 
with waterproof cement. The long fuse has the same length | 
of composition as the middle, but burns slower, the one | 
burning at the rate of three seconds per inch of composition, | 
and the other six seconds per inch. 
We may next pass on to the fuse which we have spoken | 
of as screwed into the base of a shell. This fuse is used 
for 4°7 quick-fire common shells, and consists of the fol- | 
lowing parts:—Body, detonator pellet with cap, support- | 
ing ring, pressure plate, retaining screws, centrifugal | 
pellets, bridle, spiral spring, needle plug and lead cap— | 
6193, The body is made of manganese bronze. The pellet | 
is of Muntz metal, and is recessed at the top to receive the | 
cap. The centre is filled with pressed powder closed by a 
paper disc; a soft lead ring under the detonating pellet acts as a | 
cushion on discharge. The cap is copper, and contains Se 
detonating composition, protected top and bottom by a tin- 


and releases the centrifugal pellet. The centrifugal pellets fly 
outwarde, leaving the detonating pellet free to move forward 
on graze or impact, compressing the spiral spring and bring- 
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ing the cap in contact with the needle, thus firing fuse. The 
flash lights the powder in the pellet and the needle plug, 
exploding the shell. Some Mark I. fuses have been supplied 












| for the 6-3in. jointed howitzer equipment. They differ from 
Mark II. in having only one centrifugal pellet and no spiral 
spring between the detonator and needle. The reduced por- 
tion of the body is screwed throughout, and the vertical fire- 
holes in the needle plug are not filled with powder. Weight 
of fuse, including lead cap = 1b. 7 oz. 
Small bace fuses of various patterns are used in quick- 
| fire gun shells, of which the following are examples :— 
The fuses for the common and steel shells are internally the 
same, but the body of that for the common shell is made of 
gun-metal, while for the steel shell it is made of steel, and 
is rather larger in exterior diameter. The other parts consist 
of percussion pellet A, guard, and needle plug, all of brass. 
The percussion pellet has a recess in the top containing 
detonating composition, covered by a thin brass disc, with 
the edge of the recess spun over it. The guard is a broad, 
split ring B, fitting tightly around the head of the pellet, and 
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holding it in position until, on the shock of discharge, the 
ring is caused, by its own inertia, to move down the pellet, 
and both are then free to fly forward upon impact. The 
needle plug has a needle in the centre formed out of the 
solid, and two fire holes primed with powder. It is covered 
| on both sides with paper, and is screwed into the bottom of 
the fuse. A lead washer is placed under the head of the 
fuse before inserting it in the shell. On the shock of 
discharge the guard sets back over the pellet, and on impact 
both move forward together against the needle, thus firing 
the detonator and igniting the bursting charge. The Hotch- 
kiss fuse is & base percussion fuse, consisting of a gun- 
metal body—screwed to fit the fuse hole in the base of the 
shell—a percussion pellet, and a gun-metal cup and plug con- 
taining the detonating cap. The percussion pellet A is a 
| brass casing filled with lead ; it fits loosely inside the body. 
| A roughened brass needle is embedded in the lead, as shown 
| in Fig. 11, so that the top of the casing projects above the 
| point of the needle, and rests against the cup and plug, which 
| close the bottom. On the shock of discharge the pellet sets 
back along the needle, exposing the point; on impact it 
| moves forward with the needle against the cap, firing the 
| latter, and igniting the bursting charge. 

The following is a description of a fuse with action delayed, 

so as to enable howitzer shells to 
| penetrate before exploding. The 
| same principle has been experi- 
| mentally applied to armour pierc- 
| ing shells. 

A pattern of the percussion fuse 

direct-action delay—Fig. 12—has 
| been sealed to govern manufac- 
ture. The fuse is made of gun- 
metal, and consists of a percussion 
arrangement in the upper part, and 
safety plug similar to that of the 
fuse, percussion, direct action, 
Mark III.—Fig. 4—and a delay 
arrangement underneath, The 
latter consists of a channel filled 
with pressed mealed powder, the 
top being primed with quick- 
match, and the bottom, commu- 
nicating with the magazine, being 
filled with MG! powder, as shown 
in the drawing. The total delay 
should not exceed one half-second. 
This fuse requires no preparation 
beyond the removal of the safety 
plug. The fuses are packed one 
in a tin cylinder. The delay 
chamber is a gun-metal cylinder 
A, which screws into the lower 
part of the body, and is retained 
in position by a keep screw. It 
| has a central channel filled with 
| pressed mealed powder, and in PERCUSSION FUSE DIRECT 
| each end there is a fire hole, the ACTION DELAY. 
upper one being primed with quickmatch, and the lower 
one with pistol powder. The lower fire hole is closed by a 
disc of paper. The bottom of the body is filled with MG! 
powder, and closed by a bottom plug screwed in, the latter 
having @ central fire-hole closed on the upper side, with a 
disc of paper and one of shalloon. The lower edge of the 
| body is spun over the bottom plug, the exterior of which is 

coated with waterproof cement. 

A good example of combined time and percussion is found 
| in the fuse time and percussion short Mark II. A pattern 
| of this fuse, Mark II., has been sealed to govern future 
‘ manufacture, general arrangement of which is shown in 
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Figs. 13 and 14. It consists of body A, composition 
ring B, dome C, and cap D. The lower part of the 
body A is screwed externally to fit the general service fuse 
hole, the interior being prepared for a percussion arrange- 
ment, similar to that used in the small percussion fuse, 
Mark I.—s 5131—but the needle disc is covered with a disc of 
paper, and pierced with eight fire holes, to enable the flash 
from the composition ring to reach the lower part of the fuse. 
The holes left by the safety pins are closed by brass pellets 


with small spiral springs behind them. The upper portion of | 


the body forms a bearing for the composition ring, and has 


attached to it by shellac a paper and also a leather washer E. | 


A pressed powder pellet F is placed in a hole leading from the 
upper surface of the body to the percussion needle disc, the 
channel between being filled with loose powder. 


The stem | 
on the upper part of the body is screwed at the top to receive | 
a cap D, and has a hole bored vertically down the centre with | fyrther liable to a charge of £173 2s. 3d. 





on trust funds account £445 13s, 2d.—together £30,348 183. 2d. 
The general expenditure amoun to £18,385 103. lid, 
which included the cost of four volumes of ‘‘ Minutes of Pro- 
ceedings,” part payment for the subject-index to vols. lxix.- 
exviii., the revision and printing of the new library catalogue 
and the succession duty on the Palmer bequest. Capital expen- 
diture had absorbed £7130 83. 11d., mainly on account of the new 
building ; and trast funds expenditure, £492 93, 6d.—together 
£26,008 93. 4d. The Palmer scholarship previously mentioned 
represented a bequest of £1500—less legacy duty and subject toa 
life interest—from the widow of a former vice-president of the 
Institution, to be devoted to the foundation of a scholarship at 
Cambridge University, tenable by the son of a civil engineer in 
need of such assistance. This bequest, reverting to the Institu- 


| tion by the death of the holder of the life interest, had been 


diminished by the legacy duty on the first succession to £1381 1s. 6d., 
which sum was invested in Metropolitan Board of Works 3 per 
cent. stock. Under the new Estates oe this sum became 

n order, therefore, 


three fire holes at different heights through the sides. The | that the fand might not be depreciated to an extent incompatible 
composition ring B is made of phosphor bronze, and has 4 | with giving proper effsct to the generous founder's object, the 
stem cast on one side of it to receive the detonator for the | Council decided that the Institution should discharge the claim 


time arrangement G. 


| for succession duty. The proceeds of the Palmerscholarship might 


The upper surface of the ring B has a groove turned in | be estimated at £40 per annum, 


Ene Neca 


it to receive the bottom of the dome C. The stem is bored 
out to receive a hammer H, with steel needle suspended 
by a -022in. copper shearing wire I, and secured by safety 
pin K, passing through the composition ring and under 
the hammer. The detonating composition is placed in the 
bottom of the stem, covered with a -OOlin. brass disc, and 
secured by a brass collar screwed over it, through the side 
of which is a hole to communicate the flash to the groove 
for the fuse composition. The under surface of the ring has 
a groove turned in it to receive the fuse composition L, a 
small portion close to the stem being closed by a gun-metal 
plug to form a safety bridge between the two ends of the 
fuze composition; the groove is lined with asbestos and 
has the composition pressed into it; a piece of quickmatch 
connects the detonator with the end of the ring of compo- 
sition. The ring is graduated outside from 0 to 18, and has 
an arrow-head between 0 and 18 to show the position of 
safety. The body has an arrow-head on it, opposite the 
pressed _ for setting the fuse, and there is a small 
hole in the side to receive the pin on the semicircular arm 
of the key, fuse, universal—§ 4924—-when screwing the fuse 
into the shell. The cap D is pierced with four radial escape 
holes M, M, at the top, and is hexagonal in shape, to enable 
it to be screwed up with the fuse key above referred to. 

Each fuse is wrapped in brown paper and packed in a tin 
cylinder, a tape band being placed round the fuse to enable it 
to be easily withdrawn. The safety pins of both time and 
percussion arrangements, K and N, are made from semi- 
circular wire doubled before insertion in the fuse, the ends 
are then bent outwards to secure them in position, a string 
loop is passed through the loop of each pin for withdrawing 
it. The holes left by safety pins are closed by brass pellets 
with small springs behind them. The fuse is stamped T on 
the composition ring close to the time safety pin K, and P on 
the body, close to the percussion safety pin N, to distinguish 
the respective pins. If the fuse is required to act as @ per- 
cussion fuse only, the P pin should be withdrawn and the T 
pin left in position; if as a time fuse only, the T pin should 
be withdrawn and the P pin left in position ; if as a time and 
percussion fuse, both pins should be withdrawn. To set the 
time arrangement of the fuse the nut D is loosened with 
the universal fuse key §4924, and the ring B moved round 
till the required graduation is opposite the arrow on the body ; 
the nutis then tightened up. The fuse is set at safety when 
the arrow on the ring corresponds with the arrow on the 
body. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE Annual General Meeting was held in the hall of the Royal 
Uaited Service Institution, on Tuesday, the 28th inst., Sir Robert 
Rawlinson, K C B., President, in the chair. 





Owing to the necessity of delivering,’in April, the meeting-room 
to the contractors for the new building, the Institution met for 
the reading and discussion of papers on only twenty evenings 
during the past session. Exclusive of the President’s address, 
fourteen original communications were read and discussed, but 
the exceptional interest evinced in the debates on some of the 
subjects brought forward had resulted in a full amount of material 
being available for the customary four volumes of ‘‘ Minutes of 
Proceedings.” A brief summary was given of the several papers 
brought under the notice of the members. Reference was also 
made to the larga number of interesting communications 
selected for printing in Section II. of the publications. For 
some of these papers, awards of medals or premiums, or both, 
had been made to Messrs, A. J. Darston, R.N., J. I. Thorny- 
croft, S. W. Barnaby, W. Doff Bruce, S. J. Berg, C. Batters, 
E, Smart, J. Richardson, A. Sharp, J. A. Griffiths, A. J. Hill, 
O. Guttmann, K. Laibbrand, A. Scott, D. Cunningham, and to 
the representatives of the late H. Gill. 

Asin the preceding session, eleven suppl for 
students had been held, at which papers were read and discussed 
—some exhibiting sufficient merit to warrant their publication in 
the ‘‘ Minutes of Proceedings.” The reports received from Man- 
chester, Glasgow, Birmiogham, Newcastle-on-Tyne, and Leeds, 
showed that the Associations of students at those centres were 
continuing to fulfil well the objects for which they were esta- 
blished. The Council had awarded Miller prizes to the following 
students for papers read at the Institution and before the local 
associations:—Messra, W. G. Wales, S. H. Barraclough, E, E. 
Matheson, A. M. Stewart, R. C. Farrell, and H. Fowler. 

The third of the series of ‘‘ James Forrest” lectures had been 
delivered, on May 2ad, by Professor W. C. Unwin, F.RS., 
M. Inst, C.E., before a full and appreciative meeting. 

The completion was announced of the new library catalogue, 
comprised in three volumes, copies of which would be issued to 
public libraries and those of educational and scientific bodies in all 
parts of the world. The new subject-index to vols. lix.-cxviii, 
was in print and would be issued during the recess. 

The Council had given considerable attention to the question of 
enabling all entitled to vote at the annual election to exercise that 
— whether present at the meeting or not. The opinion of 
counsel was, however, that under the existing Charters such votes 


tal +3 





| could only be given personally, 


The report finally referred to the operations connected with the 
rebuilding of the premises, as to the completion of which it was 
premature at the moment to make a definite statement. 

The report having, after full discussion, been adopted, votes of 
thanks were passed to the president, the vice-presidents, and the 
other members of Council for active services in the management 
of the Institution ; to the auditors for their care and trouble in 
examining the accounts ; and to the scrutineers of the ballot, 

The ballot for Council resulted in the election of Sir B, Baker, 
K.C M.G., as President; of J. Wolfe Barry, C.B., W. H. Preece, 
C.B., Sir Douglas Fox and James Mansergh, as Vice-Presidents ; 
and of W. Anderson. DC.L., Alex. R. Binnie, W. R. Galbraith, 
J. H. Greathead, J. C. Hawkshaw, C. Hawksley, Dr. John Hop- 
kinson, Alex. B. W. Kennedy, LL.D., Sir G. L Molesworth, 
KC.LE, Sir Andrew Noble, K.CB., Sir E. J. Reed, K.C.B., 


| M.P, W. Shelford, F. W. Webb, Sir W. H. White, K C.B., and 


The report of the Council commenced by referring to the | 
change that had taken place in the roll of the society during 


h. 


the tt twelve months, during which 29 s, 

members, and five associates had been elected, and two mem- 
bers and three associate members were restored to the roll ; 
while the deaths, resignations, and erasures amounted to 170. 
The net increase was therefore 155, or at the rate of nearly 
3 per cent. per annum. 
at the end of the Institution year were :—Honorary members, 





The numbers of all classes on the books | 


17; members, 1862; associate members, 3687; associates, 355; | 


making a total of 5921. 
forming part of it, was the student class, the conditions of 
admission to which had continued to exercise the earnest attention 
of the Council. For the first time since the introduction of the 
higher qualifications of candidates for admission as students, the 


Attached to the Institution, though not | 


Sir E. Leader Williams. 


The Council of this Society have made the following awards for 
papers read and discussed at the ordinary meetings during the 
past session :— 

A George Stephenson Medal and a Telford Premium to Albert 
John Darston, Engineer-in-Chief R.N., for ‘‘The Machinery of 
Warships.” 

George Stephenson Medals and Telford Premiums to John 
Isaac Thornycroft,1 F.RS., and Sydney Walker Barnaby,! 
MM. Inst. C.E., for ‘‘ Torpedo Boat Dastroyers.” 

Telford Medals and Telford Premiums to William Daff Bruce, 


| M. Inst. C.E., for ‘‘The Kidderpur Docks, Calcutta ;” and to 


numbers on the 31st March, 1895, being 816, or 25 more than at 


the same date last year. 
The statement of accounts, as vouched for by the auditors, 


Sigvard Johnson Berg, Assoc. M. Inst. C.E, for his account of 


Council was able to report an effective increase in the roll, the | ‘The St. Gothard Mountain Railway and the Stanzerhorn Cable 


Railway.” 

The Manby Premium to Charles Butters and Edgar Smart, 
Assoc. M, Inst. C.E., for their joint paper on “ Plant for the 
Extraction of Gold by the Cyanide Process,” 





showed that the receipts of the year had been, on 


account £20,970 3s, 10d., on capital account £8933 1s, 2d., and | 








1 Have previously received Watt Medals and Telford Premiums, 


———<— 


A Crampton Priza to John Richardson, of Lincoln, M, 
for ‘The fae and E ectrical Regulation of an ees ‘n 

For papers printed in the ‘* Proceedings” without being discussed - 

A Telford Medal and a Telford Premium to Archibald Sharp, 
Wh.Sce., B.Sc., Assoc, M. Inst, C.E., for ‘ Circular Wheel Teeth” 

A Telford Medal to the representatives of the late Henry Gil), 
M. Inst. C.E, for “The Filtration of the Miiggel Lake Water 
Supply, — ae 

att als an rampton Prizes to John Alfred Gri 
B.Se., Wh.Se., Assoc, M. Inst, C.E., for his paper on™ Wirdoy 
for Raising Water ;” and to Alfred John Hill, Wh.So., Assoc, M 
rl C.E., for ‘‘Repairs and Renewals of Railway Rolling 
tock.” 

Telford Premiums to Oscar Guttman, Assoc, M. Inst. C.E., for 
“The Removal of the ‘Iron Gates’ of the River Danube ;” to K 
Leibbrand, of Stuttgart, for ‘‘ A Concrete Bridge at Munder. 
kingen ;’ to Adam Scott, Assoc. M. Inst. C.E, for “ Deep Water 
Qaays at Newcastle-upon-Tyne ;” and to David Cunningham 
F.R.S.E., M. Inst, C.E., for ‘‘ The Estuary of the Tay.” ; 

For papers read at the suppl tal tings of students : Miller 
Prizas to William Garnys Wales,® Stud. Inst. C.E., for ** Caissons 
and Gates for Closing Lock and Dock Entrances ;”4 to Samuel 
Henry Barraclough, B.E., Stud. Inst. C.E., for ‘‘Some Experi- 
ments on the Heat-losses to the Cylinder-walls of a Steam 
Engine ;” and to Edward Ewing Matheeon, Stud, Inst. C.E., for 
‘«Timbering in the Ampthill Sacond Tunnel,”* 

For pone read before local associations of students: Miller 
Prizss have been awarded to Angus Matheson Stewart, Stud. Inst, 
C.E., of Glasgow, for ‘The Glasgow District Subway ;”+ to Richard 
Craig Farrell, Stud. Inst. C.E., of Glasgow, for The Permanent 
Way and Signalling of the Glasgow Central Railway ;’ and to 
Henry Fowler, Stud, Inst, C.E., of Manchester, for his papor on 
“The Testing and Inspection of Plates,” 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —, for the opinions of our 





EARLY LIGHT RAILWAYS. 


Sir,—Consideration for your space compelled me to cut short 
the letter on this subject which you kindly inserted in Tue 
ENGINEER of May 24th, but I may perhaps be allowed to add some 
farther details to complete it. 

The Carmarthenshire Railway or Tramroad Company was incor- 
porated in 1802 for making a line from Llanelly to some lime works 
near Llanfihangel-Aberbythick, nearly sixteen miles, Several coal 
and iron mines were on the route, and a small dock was established 
at the Llanelly end, on the Burry River, to facilitate the shipment 
of their produce. The railway alone cost £35,000. It had plate 
or pent 2 rails, and was worked by horse-power, and comprised an 
embankment containing 40,000 cubic feet of material. In 1834 an 
Act was obtained for raising £18,000 to convert it into a loco- 
motive line, but this was not done, and about 1840 the line, except 
two or three miles at the lower end, had become impassable for 
want of repairs. The usual rate of carriage was 14d. per ton per 
mile for everything. Dock dues, of course, were an additional 
charge. In the same year as the last-named the Sirhowy Tramroad 
was constructed, up the western valleys of Monmouthshire, from 
Newport to Sirhowy Ironworks. This portion was only about 
eleven miles in rae and had flange rails, but a later extension 
of seventeen miles to Trevil used edge rails and locomotive power. 
Another early line, still in active use, was the Oystermouth Rail- 
way from Swansea to the Mumbles. Its 74 miles are said to have 
cost but £12,000. A few paseengers were conveyed on it from very 
early days, but mineral traffic was its real object. At present it 
is simply a steam tramway of standard gauge, a single line with a 
passing place half-way, and four intermediate stations having only 
name boards but no buildings. Except for a few yards, the whole 
six miles of the main line runs alongside the turnpike road, and 
the speed is only eight or ten miles an hour. 

Far away from South Wales, in the classical region of the Wall 
of Hadrian, there existed a curious little tramway so long ago as 
1808. It lay upon Tindale Fells and connected various lead, 
spelter, and coal mines of the Earl of Carlisle with the waterways 
leading past Carlisle into the Solway Firth. I have not been able 
to ascertain its length, gauge, or cost, but a most interesting piece 
of its permanent way is to be seen at South Kensington. The 
rails are simply wrought iron bars l4in. square, and weigh only 
17 lb, per yard. Holes are bored bean them at intervals, spikes 
being put through these holes into wooden plugs, sunk in the small 
and very roughly-hewn stone blocks, The ae are in good con- 
dition, but there seem to be no data available as to what traffic 
they have borne. Another railway of 1808 was that from Kilmar- 
nock, in Ayrshire, to the — of Troon—nearly ten miles, This 
was a horse line laid with cast iron flange rails, and was built 
chiefly for coal traffic to Troon, but a few passengers were conveyed 
on it, Ordinary road wagons and carts could use it if of the right 
gauge, and their load did not exceed 28cwt. per axle. The line 
fell 1 in 660, upon which a horse could take three tracks, contain- 
ing each 32cwt. of coal. Very small trucks were used, weighing 
only 13 cwt., so that 6 tons 15 cwt. was a horse-load going down. 
In 1817 the Dake of Portland ordered a locomotive from George 
Stephenson for working this line, but the rails would not bear it ; 
and there seems reason to believe it was sent to the Gloucester 
and Cheltenham railway or tram road. 

A double line of railway was made in 1817 from Mansfield to 
Pinxton, where it communicated both with the Cromford Canal and 
Codnor Park Ironworks, In length it was about eight miles, rising 
to about half-way 1 in 96. For quite twenty years only horse- 
power was used. The effect of the central gradient is shown by 
three horses being required to take a gross load of 13 or 14 tons— 
50 per cent. more power than on the Troon line. This line was 
made at a cost of £32,800, or about £2000 per mile of single wav. 

In Cornwall a light railway was authorised to be made in 1824 
from Redruth to a small port called Point Qaay. With nine miles 
of main line and five of branches—four—the total length of the 
system was just over 14 miles, constructed for £32,500. The 
Davoran Railway, as it was called, was of great use in transporting 
the mineral wealth of that part of Cornwall down to a place of 
shipment. Horses were the tractive agents, and were probably not 
overworked, the line falling from 452ft. above sea at Redruth, an 
average of about 1 in 100, 

Another South Wales ‘‘ plate railway,” or “ cast iron tramway,” 

for both terms were used in speaking of these lines, was the 
Rhymney Railway, incorporated in 1825. In spite of its compara- 
tively late date the old flange rail, invented by Outram, a quarter 
of a century before, was used. Starting from the Sirhowy line at 
Bassaleg, two or three miles west of Newport, Mon., it followed 
the river Rhymney to the ironworks called after it, near Badwelty. 
A capital of £67,100 was raised to construct 21? miles of line, 
rising 756ft. in three inclines, Here, again, horse-power was u: 
under circumstances very favourable to it. The present Rhymne: 
Railway is, north of Caerphilly, practically thisold line modernised. 
Two other mineral lines only a year or two later than the Rhymney 
Tramroad, and comprising between thom 254 miles of line, ran 
from Neath and Porthcaw’ ea ogee to the coal and iron mines 
and various quarries up in the hills, but present no special features 
of interest. 
In Yorkshire a line was made about 1826, from Wentbridge, a 
little south of Pontefract, to the Knottingley and Goole Canal. 
The object was to convey stone from certain quarries, and the line, 
which was 74 miles in length, was made for about £20,000, So far 
as I am aware, it is not now in existence, 





"2 Has previously received a Telford Premiuio, 
3 Has previously received a Miller Prize, 
4 It bas been determined to print an abstract of this paper in the 
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i stem of light railways for horse-power was 
ene wh rin 1825, in order to render the coal of the 


A comp! 
Bristol 
piaeeteariand more available both for nen and general pur- 


echeme was carrie — and a — 

i ears later. The chief part, extending towards Glou- 
pear syne Boo miler, became later on the broad-gauge line 
of the Bristol and Gloucester Railway, but a branch of it from near 
Mangotsfield to the Avon opposite Keynsham may stiil be seen 
near the Warmley station of the Midland Railway. It has edge 
raile, and was intended for horse traction. By means of this line 
the river Avon, the Kennet and Avon Canal, and the Thames, it 
was hoped that Gloucestershire coal could be put upon the London 
market, but it does not seem likely that any considerable trade 
bares existed early in the century besides those I have 
mentioned, but enough has been said to show the interest which 
was taken in railways and tramroads long before steam power was 
generally known or appreciated. W. B. PAtey. 

6, Rawlings-street, Chelsea, 8.W. 


poses. Oaly part of the 





THE STEAM ENGINES AND BOILEK ATTENDANTS BILL. 


Sir —I am rather surprised that no one seems to bo taking the 
least notice of this utterly y and mischievous Bill, the 
more so as, although more insidious, it is every bit as objectionable 
as the Architects and Eogineers Registration Bill, introduced by 
General Goldsworthy and another in 1886, and which was crushed 
by the opposition of the engineering profossion, I should there- 
fore be aa if you would allow me, as an engineer, to state my 

ws, 

The first point that strikes me is that, in the Bill recently before 
the Committee, the Bill doss practically do no more than state its 
object, all details, large or small, being left to that irresponsible 
body known as the ‘‘ Board of Trade,” which consists practically 
of only one man, vz, the President. It is perfectly well known 
that considerable friction occurs between the Board of Trade and 
engineers and owners in connection with the mercantile marine, 
and it would therefore be well to pause before putting further 
powers into the hands of the Board of Trade. Secondly, should 
the time of the House be wasted and steam usera harassed by the 
passage into law of a useless Bill ? 

I fail to see that Mr. Allan has made out his case. Can he name 
any more than a few izolated cases during the last fifty years 
where explosion of a steam boiler has been caused by ignorance as 
distinguished from negligence, and can negligence be prevented 
by Act of Parliament’ I do not think so, If agricultural engines 
do not require ekilled supervision, what others do’ Yet the 
clause: referring to these engines have been struck out on account 
of the opposition of the landed interests, notwithstanding the 
fact that these engines are seldom uuder skilled supervision and 
rarely or never skilled driving. 

Can Mr. Allan name any accident due to engineering ignorance 
in connection with colliery winding engines and on the part of the 
driver? Why should skilled constructive knowledge be necessary 
to drive a winding engine? Any practical man will tell you that 
it is not necsssary. Can overwinding be prevented by any such 
knowledge on the part of the driver! Decidedly not. Can the 
introducer of thi; Bill name any case where steam machinery has 
been allowed to get into a dangerous condition when in charge of 
a good engine fitter’ In what respect is an “‘ engine driver” the 
superior cf a ‘‘graaser” except that the former is usually 
possessed of a knowledge of ‘“‘fitting’” Does Mr. Allan mean to 
ascert that an engine fitter of twenty years’ experience is unfit to 
drive an engine of 20 to 30-horse power’ Yet his Bill will render 
hundreds and th ds of such i petent to drive. 

Farther, there are in this country hundreds of small steam 
launches, the owners of which prefer to run them themselves, both 
for the interest and to save expense. If this Bill should pass into 
law, most of these owners will be rendered incompetent in law, 
and from personal knowledge of a number of such cases the result 
will simply be to stop them, since the owners are unable to pay 
for the skilled attention required. Can Mr. Allan name cases of 
any importance where accidents have been caused by such owners’ 
incompetency ! If not, why should these owners be deprived of a 
usefal and interesting amusement ’ 

There is still another view, viz., the effe2t of this Bill from a 
trades union standpoint. It is hardly to be supposed that the 
holders of these certificates of competency will not combine to im- 
prove their position and pay. if therefore, these certificated 
men leave their work, this Bill gives them the power to bring any 
works toa stand. The list of names of those on the Committee has 
now been published, and out of the seventeen members it does not 
appear that more than two are well-known engineers, The trades 
interested—and what trade is not ’/—appear to be taking the danger 
quite calmly, as if all that wasnecessary would be done in committee ; 
it is forgotten, however, that although some of the clauses may be 
altered, the principle of the Biil will not ba touched, and that if 
an agitation against the principle of the Bill is not got up at once 
it will be too late, 

Of course, if steam users like to allow this Bill to pass quietly 
into law after fair warning they will have no reason to complain if 
the trade unionists, led by Mr. Allan and others, take advantage 
of the power given them, I was talking over this question with a 
gentleman in the Midlands, only a few hours ago, and he stated 
that if the Bill passed he would simply abandon the use of steam 
power on his estate, the use he made of it not being sufficient to 
make it worth his whils to employ skilled attendants, This steam 
power would probably not be allowed a3 an agricultural engine, so 
if the Bill passes this engine will simply bs stopped, and this case 
is probably not singular. 

here is the advantage to trades unionism or the country at 
large? Ido not wish it to be understood that I am an opponent 
of unionism per se, but the question I would ask is, whether the 
present is the time to hamper our trade in even the slightest 
degree by such unnecessary legislation, the necessity for which is 
not even attempted to be proved? Every day competition grows 
keener and new works are established abroad. Only this morning 
I read in my morning paper that works are shortly to be started to 
supply the armour-plates required for the new Russian Black Sea 
fleet, in order that the plates need not be brought from Great 
Britain, Whilst our workmen are quarrelling and trying their best 
= = improvements, other nations are advancing by leaps and 
bounds, 

In Victoria, German and American machinery is largely used, 
because whilst soar a in price the workmanship is sound, which 
in many cases that have come under my personal notice is more 
than can be said for English machinery. How will any examina- 
tion of the attendants prevent the use of dangerous machinery ’ 
And why should a fireman have any knowledge of the construc- 
tion of the boiler he is firing ? Is the steam machinery of a fac- 
tory usually chosen by the engine driver or fireman, and does Mr. 
Allan now propose that the factory owner should humbly go and 
prcetha permission of his fireman to introduce a new boiler or 

ngine ? 

I fail to see what necessity there is as regards safety to the 
public for a boiler fireman to have more than enough knowledge to 
keep the water level high enough, and the steam low enough, the 
safety valves can easily be made so that the attendant cannot pos- 
sibly tamper with them. If it is desired to attack those small 
boilers which are often to be found in crowded districts, and 
whose history is unknown, and which whilst being capable of doing 
great damage are rarely subject to skilled supervision of any sort, 
either insurance or otherwise, then I am prepared to accept such a 
ee but this Bill begins at the wrong end of the question. 

uch emall boilers as with agricultural engines are used for pur- 
poses such as sausage and mineral water manufacture, the trade 
in which will not bear the expense of daily skilled supervision. All 
good ends would be eerved by the paseage of a Bill of a few lines 
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evidence of negligence within the meaning of the Boiler Explo- 
sions Act, 1882, which has worked, on the whole, with advantage 
to steam users at large. 

I am compelled, however, to conclude that the attempt to pass 
the Bill I have reviewed is not with a view to the advantage of the 
country at large, but purely for the advantage of a small! section 
of the community, and therefore I would earnestly urge all 
interested to oppose this Bill tooth and nail ; it being only the thin 
end of the wedge, which will be followed by farther attempts of 
the same kind, on behalf of a class which in the light of recent 
events can hardly claim to have at heart the best interests of the 
country at large. 

In conclusion, I must apologise for the length of this communica- 
tion ; the great importance of the principles at stake must be my 
excuse, It is difficult or impossible to see how this Bill can avoid 
hampering the industries of this country, both by putting a direct 
increase of expense upon them, and by putting them still 
more than at present in the power cf a section of their employé:. 
Farther correspondence and a leading article on this Bill will be 
found in THE ENGINEER of April 12th and May 10th, 1895. 
L'ttlehampton, May 6th. GEORGE T, PARDOE. 





FREE TRADE AND NO TRADE. 


S1r,— Your correspondent, ‘‘ Trader,” is not alone in thinking 
that national wealth is not to be increased by the injuring of one 
industry for the benefit of others. To have an activeand prosper- 
ous home trade—which is in value fifteen times greater than our 
foreign—it is essential that agriculture, our greatest industry, 
should be in a flourishing condition, for when it is crippled, not 
only have landlords, farmers, and labourers, out all more or less 
directly depending on it, so much less to spend, from which all 
industries suffer ; and by as much as home produce is displaced by 
foreign, is the nation impoverished and other countries enriched, for 
which the much vaunted cheap loaf is but little, if any, 
compensation, 

Under Protection wheat production rose in this country from 
14 million quarters, in 1815, to 22 millions, in 1842—see Sir R. 
Peel’s speech, House of Commons, ‘‘ Annual Register,” 1842, page 
38, Since then it has steadily declined, as shown in the following 
table, to 64 millions :— 


¥ —— Home production. ™ —_ 
ears. wheat an verage Value. 
wesley Acres, Quarters. “price, 
Average Quarters. s. d. 
1843-5 .. 772,404 ..unknown .. 22,000.000 .. 51 0 .. 56,100,000 
1856-7 .. 4,693,741 .. 4,199,812 .. 15,756 881 .. 52 3 .. 41,277.000 
1892-3 .. 22,092,707 .. 2,120,910 .. 6,980,503 .. 23 3 .. 9,859,964 
For 1856-7 I have taken the average price of the 30 years following repeal. 


Nor have we been compensated by much of the land, which is no 
longer under corn being laid down in grass for the yield there- 
from is but a sixth of the value of that under crops, and gives 
employment to but one-fifth of the labourers, so miny of whom 
have been driven to the towns for employment. 

The aim of Cobden and the Manchester school was to bring about 
a lower scale of wages by cheapening the price of food ; but as 
time wore on it soon became evident to these astute gentlemen 
—who, as Cobden tells us, were quite prepared to see agriculture 
ruined and their country become dependent on foreign and 
possibly hostile countries for its food supplies—that a movement 
for the reduction of wages was not likely to commend itself to the 
working classes, nor one for free imports of corn to the farmers, 
Cobden then, with rare audacity, suddenly shifted his ground, 
and thereafter sought to prove to the working man that high 
prices of food meant low wages, and to the agriculturist that ‘‘ no 
class in the community would benefit so much by a Free Trade in 
corn as his own,” and that it would make agriculture, as it had 
made manufacture unrivalled in the world, But at the very 
time he was speaking, manufactures, which had always been 
charged with high duties, were protected 20 to 30 per cent. The 
agriculturists failed to see that the object of the manoufacturers, 
namely, the widening of the demand for their wares to be taken 
in exchange for foreign corn, was wholly incompatible with agri- 
cultural prosperity, inasmuch as every quarter imported would 
of necessity displace a quarter of home-grown corn. Manchester 
got her Free Trade, and now she finds that so far from other coun- 
tries being content with the ré/e of mere growers of corn for the 
British markets, they prefer to not only manufacture for them- 
selves, but are driving her out of other markets, even out of 
her own. 

Since the one shilling registration fee—which was levied on all 
kinds of corn—was abolished by Mr. Gladstone’s Government in 
1869, we haveimported up to end of 1894, 757 631,080 quarters, which, 
had the shilling been maintained, would have yielded a revenue of 
£37,881,554, or, if we add compound interest at only 3 per cent., 
a sacrifice of revenue of 544 millions sterling. As that fee did not 
cause a single quarter of wheat being kept back, which but for it 
would have come to us, it manifestly, as prices are fixed by supply 
and demand, did not when abolished lower the price of bread, and 
these millions consequently were not only a gift to foreign 
countries, but as the loss of revenue had to be made up by internal 
taxation, a now come wholly out of the pockets of our own 
people. Such was Gladstonian fine 1ce. 

A duty of 53. a quarter would unquestionably help agriculture 
by restricting the foreign supply, but as it would at the same time 
increase home production, it is very doubtful if, of itself, it would 
much affect prices, The revenue derived from it could, however, 
be applied to relieving agriculture of some of the heavy taxation 
with which it is now so unjastly loaded. Free Traders assert that 
the duty is in all cases paid by the consumer; true as regards such 
imports as we cannot producs, but, as experience incontestably 
proves, utterly untrue as regards such imports as we can produce. 
Herein lies the crux of the whole question between Free Trade and 
Protection. If ‘‘Trader” will refer to my book, ‘‘ British Industries 
and Foreign Competition,” recently published by Simpkin, Mar- 
shall, and Co., he will find the whole question fully goneinto, I shall 
give but one instance in illustration, a very instructive one, after 
the wild abuse heaped on the Corn Laws, During the years 
1834-8, when the average duty under the sliding scale was 31s, 8d. 
per quarter, the price of wheat only averaged 503, 1ld. per 
quarter, Ifthe people paid the duty the price on its repeal was 
bound to fall by its amount, or to 193. 3d., but we find that durin 
the thirty years following repeal in 1849 the price rotten 
523, 3d. How, in the teeth of this fact, can anyone out of Bedlam 
assert that the consumers paid the corn duties? The exp!anation 
is simple, After abolition home-grown wheat was displaced by 
foreign, and, there being no increase in the supply available for 
consumption, prices did not fall, and the country, so far from 
gaining, lost a vast amount of wealth it had till then been creating 
from its own soil, Such was the policy inaugarated by Cobden—a 
calico printer, who so miserably failed in his own business—who 
was rewarded with gifts amounting to over £120,000, and who was 
deemed qualified to set up and expound an entirely new system of 
— economy, which has become the derision of the outside 
world, 

Nine-tenths of the people believed that Free Trade, as we now 
have it, was begun and completed in 1849. Between 1815, when 
the first of the Corn Laws was introduced and passed, and 1849, the 
gross amount of duties levied on corn only amounted to £9,926,241, 
on the average per annum £291,966, or 1d. per head on the mean 
population of those years. Between 1850 and 1874 customs duties 
to the net amount of £9,622,000 were abolished on the following 
articles:—Sugar, butter, cheese, eggs, hops, tallow, wood, glass, 
silk manufactures, leather, boots and shoes, gloves, hats, paper, 
&c. What has bsen our record since, ss regards our exports of 
domestic produce per head of population ? 

Under Protection, 1840-4, they averaged £1 18s, 94.; under Pro- 
tection, 1870-4, they averaged £7 7s. 7d., and have since continued 
steadily to decline, until last year they only amounted to £5 11s. 4d. 





only, making the absence of skilled annnal inspection prima facie 





Since 1855 imports cf manvfactured goods have risen to 





£69 ,000,000, and imports of agricultural produce from £43,000,000 

in 1860 to £111,000,000 in 1893; in all £180,000,000, one-half 

of which, if produced at home — wages being fully one-third 

of the cost of prodaction—would have added £30,000,000 to 

the wages of the working classes. A, WILLIAMSON, 
15, Moray-place, Edinburgh, May 29th. 





Srr,—The difference between an artificial rise of price and that 
which would follow the anticipated adjustment of the su py to 
the demand is that the latter would be world-wide, and enable our 
customers and our debtors in distant lands to trade with usand pay 
us our dividends, Has Mr, Balstréde a shred of evidence for his 
statement that we send our millions to enrich foreigners ’ 

Finally, how is it that we notoriously owe our wealth and power 
to trade! At every passing depression men calling themselves 
traders come forward to advocate a policy of no trade. 

June 5th, W. A. S. B, 





REVISED BOARD OF TRADE REGULATIONS UNDER ELECTRIC 
LIGHTING ACTS, 1882 anp 1888. 


Sir,—You will doubtless have seen a copy of the revised ‘‘ Regu- 
lations and Conditions for ensuring a proper and sufficient supply 
of Electrical Energy made by the Board of Trade under the pro- 
visions of the E!estric Lighting Acts 1882 and 1888.” The electrical 
Trade Section bave bad these regulations urder their con- 
sideration, and think it desirable that the views of central 
station engineers and others interested should be obtained before 
representations are made to the Board c«f Trade on the subject. 
We shall, therefore, esteem it a favour if you will allow us to ask 
your readers interested to give these regulations their considera- 
tion, and send the secretary of the chamber at their earliest 
convenience any suggestions they may have to offer. A meeting 
of the section will be held on Tuesday, Jane 11th, at 12 noon, to 
consider the regulations and any suggestions made, and to deter- 
mine the nature of the representations to the Board of Trade. 

E. GarckE, Chairman of Section. 
Kenric B, Murray, Secretary. 
London Caamber of Commerce, Boto!ph House, 
Eastcheap, E.C , May 30th. 





TRIP GEAR STEAM ENGINES. 


Sir,—I am sorry that after arriving at the rational conclusion 
that trip gears are not a source of economy, ‘‘ Colonial Engineer ” 
is unfortunate enough to be somewhat prejudiced as to the type of 
valve used, and also that Messrs. Robey and Co. lend their aid in 
the same direction. It should be sufficient for both that up to the 
present double beat valves have not shown the same economical 
results as some arrangements of Corliss valves or as the despised 
slide valve, as arranged by Mr. Leavitt and others. It might be 
noted in passing that Messrs. Robey and Co,’s engines have 
double beat valves for the admission only, an unbalanced slide 
valve, without the important ‘‘dwelling” features in the wrist- 
plate or the cam motions, being used for the exhaust, notwith- 
standing their remarks as to the importance of equilibriam valves, 
It will be found that the most economical engines are those that, in 
the first place, have small clearances, and no better proof can be 
had of this than the case of the central piston valve engine of Mr. 
Willans ; and, inthe second place, have the admission steam entering 
the cylinders by passages not cooled down by the previous exhaust, 
as witness the general Corliss arrangement and the Leavitt. This 
second feature can also be extended to the central valve engine, as 
it has practically no passage to be cooled down, although admission 
and exhaust take place through the same opening. It will not be 
difficult to believe that double beat valves have greater clearances 
than the piston valve of the Willans engine, the Corliss valve or 
the slide valve arranged as in Corliss engines, and that perforce 
there must be a sacrifice of economy by their use unless they can 
effect an economy in the direction of power absorbed in driving 
and in upkeep equal to the loss by clearance. Beyond this the 
question becomes one of prejadice and cost of manufactare. 

240, Wallgate, Wigan, June 3rd. Jas. DUNLOP, 





ELECPRICITY IN TIN-PLATE MANUFACTURE. 


Srr,—I note in your number of the 24th inst. a reference to the 
application of an electrical current to pickling tin-plates. It would 
appear as if our American friends had stolen a march on us again, 
and that a revolution is at hand in the galvanising and tinning 
trades of England ; but on closer examination I find that, unless 
I am mistaken, the inventor of the process described by your 
commissioner hails from the Midlands, Why did he not stay at 
home and make his fortune? A saving of 75 per cent. of acid 
would soon amount to avery largesum. I think, however, that 
unless there is a serious omission in your description it is easy to 
detect an old friend in this process. The Patent-office is full 
of similar attempts. It does not work because (1) iron cannot be 
deposited in a solution unless it is almost quite neutral ; (2) in 
such a solution the oxide on the surface of the anode plate cannot 
be dissolved by further oxidation, which is all that takes place by 
the action of the current. 
Electricity can be and is being advantageously applied to 
pickling, but not on the principle described in your article. The 
chemistry of the question makes it impracticable, even leaving out 
of the question the difficulty of making equally good connection 
to each one of 1000 plates in a single batch, which in practice 
occupies about seven minutes to pickle in the acid. 
I shall be only too glad to hear that such a result as is claimed 
has been obtained, because I know well the enormous improvement 
that it would make in the conditions under which many trades are 
carried on, but something other than the exploded idea described 
in your commissioner’s article will have to underlie the method. 
Victoria-street, S. W., W. Stepney Rawson, M.LE.E, 
May 30th. 








Her Mavsesty’s First - cLass BATTLESHIP RENOWN, now 
building at Pembroke Dockyard, is expected to be able to leave 
that port, according to existing arrangements by December next. 
She will proceed to Devonport to be fitted out, a sufficiently 
unusual proceeding as to bea proof that the Admiralty intend in 
fature to place Devonport on an equal footing as a naval station 
and fitting-out establishment with Portsmouth and Chatham, 


Coat ConsuMPTION ON ToRPEDO Boats.—A correspondent of the 
Glasgow Herald states that the torpedo boat destroyer built by 
Messrs. Thornycroft on a three hours’ run maintained a speed 
of 27°97 knots—practically 28 knots—or for the whole time 
84 nautical miles; and burned in her three water-tube boilers 
174 tons of coal. The rate of combustion is 68 Ib. of coal - 
square foot of grate area per hour, although in some trials it has 
reached 79 lb. ; but then the power per square foot of grate 
area is very high, 24 indicated horse-power. The boats of this 
class carry 60 tons of fuel at a pinch, and this would enable them 
to go at full speed for a period of over nine hours, during which ° 
they would travel fully 250 nautical miles, The coal consumption 
is equal to 4 cwt. per sea mile ; that is to say, during the 2 min. 
9 sec, taken to a sea mile 4 cwt. of coal are burned. A ton of 
coal, therefore, takes the boat five sea miles, But it would only 
be on a rush that such speed would be maintained. Now, other 
tests have been made at about half the speed—13 knots—and here, 
instead of five miles, the ton of coal carried the destroyer for a 
distance of about 38 nautical miles, so that the total distance at 
13 knots with the 60 tons of ccal would be nearly miles, 
This shows the great cost of doubling the speed, The coal per 








horss-power at 13 knots was 1°61 lb, 
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WATER-TUBE BOILER FOR STEAM PINNACES AND VEDETTE BOATS 


MR. A. G. MUMFORD, COLCHESTER, ENGINEER 


(For description see page 486) 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPE 
hes mare LONDON.” * 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to copies. 

*,* All letters intended for insertion in Tax Enomwerr, or containing 
questions, be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

Appress WANTED.—IJf any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M I.C.E., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

G. D.—The expansion of mercury is nearly constant for moderate ranges of 
temperature. The real expansion is very nearly one fifty-fifth between 
32 deg. and 212 deg. Its apparent expansion in a glass tube is one sixty- 
fifth part, the difference being due to the expansion of the glass tube. From 
212 deg. to 392 deg. the fraction is one fifty-fourth, and from 392 deg. to 
572 deg, ut is one fifty-third. 
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THE BUSS OR BEST GOVERNOR. 
(To the Editor of The Bngineer.) 
Srr,—Can you give me the address of the makers of Buss—or Best 
—regulator and cut-off for steam engines ? R. 8. O. 
Neath, June 3rd. 
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MEETINGS NEXT WEEK. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGI- 
NEERS.—Saturday, June 8th, at 2 p.m., in the Wood Memorial Hall, 
Newcastle-upon-Tyne. Paper: ‘‘Experiments with Explosives,” by 
Bargassessor Winkhaus. Papers open for discussion : ‘‘ Report of the 
Proceedings of the Flameless Explosives Committee.—Part I. Air and 
Combustible Gases,” by Mr. A. C. Kayll, Engineer. ‘‘ Engineering 
Heliography, or the Sun-print Copying of Engineering Drawings,” by 
Mr. B. H. Thwaite. ‘The Murton Coal Washer,” by Mr. W. O. Wood. 

The Brunck Coke Oven and System for the Recovery of Bye-products,” 
joey R. Brunck. ‘The Semet-Solvay Coke Oven,” by Mr. John H. 

y. 
_THE INCORPORATED ASSOCIATION OF MuNICIPAL AND County ENGI- 
NEERS.—Saturday, June 15th. Meeting at Thirlmere, &c. 

LonDoN CHAMBER OF COMMERCE: ELECTRICAL TRADES SECTION.— 

Tuesday, June llth, at 12 noon. Board of Trade Electric Lighting 
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INSTABILITY IN SHIPS OF WAR. 


Tue people of France are learning a lesson, taught 
them with severity enough to impress it. And the lesson 
is, that three or four men with equal power, varying experi- 


war. We have already brought before our readers a 
condemnation of French ironclads, and we have given 
illustrations of certain ships which elucidate the con- 
demnation. But the whole story has not yet been told. 
The fact is, that the French dockyard folk are going 
through an experience almost grotesquely like one 
recorded in our own recent naval history; the only 
difference being that the French naval authorities have 
made mistakes on a larger scale, and with much more 
perseverance and energy, than our own Admiralty. No 
doubt the greater number of our naval readers have 
forgotten certain ships designed by Sir E. J. Reed—then 
Mr. Reed—which could not stand up in a breeze until 
they had about 300 tons of ballast, which they were 
never intended to carry, put on board ; and this although 
they already drew about 2ft. more water than their 
calculated draught. Mr. Reed was not directly respon- 
sible for these things; they were the result of changes 
forced upon him during their construction. Almost 
all the time that Sir N. Barnaby was Chief Con- 
structor it is understood that constant warfare went on 
between his department and the gunnery men. The 
result was that certain ships were undoubtedly spoiled by 
the introduction of weights which the ships were not 
intended to carry. It is well known that Sir W. White 
has been from the moment he took the reins the 
uncompromising foe of all attempts to alter a ship during 
the period of construction, and the best results have 
attended his policy. In France the ships are so long on 
the stocks that all sorts of opportunities turn up for 
suggesting changes, and the naval architects appear to be 
too weak to pursue a wise policy of refusal. 

A ship is designed to carry a fighting mast ; someone 
thinks that if one mast is good, two must be twice as 
good. The single mast was to carry one fighting-top ; 
but on the same principle that the masts were doubled 
the tops are doubled, and finally each mast becomes a 
great steel tower. In the same way a ship is designed to 
carry a 6in. gun; but a 7in. gun accomplishes at a target 
trial much more than the 6in. gun. At once the arma- 
ment of the ship is altered, and so on—we see with what 
result. The great defect of the French ships is probably 
that they are too narrow. It will be remembered, no 
doubt, that in Nelson’s time and before, the French ships 
of war were always better sailers than ours. They had, 
as Mahan among many others points out, better lines 
than our vessels. The French naval authorities of the 
present day have followed, mutatis mutandis, the 
example of their predecessors, and have endeavoured to 
obtain speed by reducing beam. All might have been 
well but for the insane policy of permitting those respon- 
sible for the offensive power of the ship to overrule the 
naval architect, and pile on the top of a hull, already 
tender enough, weights which could only have been 
safely carried by ships with 4ft. or 5ft. more beam. 

But the failure of French ships in stability may well 
induce us to look at home and consider whether all our 
own ships are just what they ought to be. In attacking 
this question, some points must be borne steadily in mind 
which seem to us to be very persistently overlooked. We 
believe that we have no ships of war of any importance 
afloat in the British Navy which are not stable enough in 
the sense that no storm would capsize them ; but it does 
not therefore follow that they are not encumbered with 
top hamper, or that they possess sufficient fighting 
stability. There are two stabilities, indeed, which every 
man-of-war should possess—one is the stability of safety, 
the other is stability regarded as a gun carriage, and the 
latter stability concerns the ship not only transversely, 
but longitudinally. It deals with pitching as well as 
rolling. Volumes have been written on the subject. It 
has been pointed out that a ship with excessive stability 
is the worst possible gun carriage. Tenderness has been 
advocated, now in this part of the rolling range, now in 
that. The value of bilge-keels as roll stoppers is too well 
known now to require elucidation ; but we have heard it 
said that they would spoil a ship as a gun platform, 
because they would make her too lively. We need 
scarcely add that this is a total mistake. We do believe, 
however, that some of our ships carry guns which are too 
big for them, and that they would be very much improved 
if lighter pieces were substituted; and this is specially 
true of longitudinal stability. On more than one occa- 
sion guns intended to fire in line ahead, or nearly so, 
have had to be taken out, lighter ordnance being substi- 
tuted for them with very great advantage. In our own 
opinion no greater mistake can be made than over-gunning 
a man-of-war. A difference of ten tons or so may seem 
avery small thing in a large ship; but it is not the 
weight of the gun alone that we have to consider, 
but that of its mounting and defence. A difference 
of ten tons in a gun may mean 300 tons in the gun- 
carriage, barbette or turret, the construction of the ship 
herself, ammunition, &c. It should never be forgotten 
that it is a vain thing to mount big guns if they cannot 
be fought to advantage ; and even when there is ample 
stability, and all the conditions are favourable to the 
adoption of the heavy gun, it appears to us that more 











491 





— 








which will probably play a more important part in 
future naval battles than the great guns ever will. 

There remains something to be said, a word of warning 
to be spoken, about the enormous quantity of top hamper 
with which only too many of our own fighting ships are 
oppressed. We have deck-houses and bridges, and boats 
and cowls. These would be converted in five minutes, 
by machine and quick-firing guns, into matchwood. 
Probably the matchwood would be set on fire. Ships of 
war must carry boats, numbers of boats; but, why 
should not folding boats of the Berthon type be used, 
which could be stowed below when going into action ? 
The steam launches being of steel would simply be blown 
to bits; they could not burn. No wooden structures of any 
kind should be permitted on the upper deck. The Eastern 
war has driven that lesson home. As to the funnels, it is 
clear that with anything like a smooth sea and a moderate 
range machine guns could cut these off pretty short. The 
cowls and ventilators would be reduced to small scrap. 
In the later ironclads, such, for example, as the Royal 
Sovereign, means have been provided by which even 
when the upper part of the cowl is removed in clearing 
for action, air can be drawn by the fans through the 
wind trunks; but these trunks are not in safe places, and 
are not adequately protected. The existence of a war- 
ship as an antagonist must depend in action on her 
fans, and we have never yet been on board a man-of-war 
in which the fan arrangements appeared to be the best 
possible. In many vessels the entrance to the wind 
trunks would surely be choked with débris very soon | 
after an action had commenced. The ventilator hoods 
are ugly, but no doubt useful when a ship is not fighting ; 
but it ought not to be impossible to arrange all the vital 
wind shafts so that nothing the enemy could do would 
affect them. We may say in conclusion that in the Navy, 
among engineers and executive officers alike, there is a 
consensus of opinion that machine-gun fire directed 
against upper decks will produce very serious effects, 
and that enough has not been done to reduce the amount 
of mischief that may be thus wrought to the smallest 
possible dimensions. 


THE WORK OF STEAM. 


In our last impression will be found a letter by Mr. 
Longridge, which is in effect a reply to a suggestion which 
we made in a preceding number of THE ENGINEER. 
Commenting on Mr. Longridge’s valuable report on the 
performance of a triple-expansion beam engine, we said 
that it would be desirable to ascertain the actual work done 
in foot-pounds by the steam passing through the cylinders 
and the actual liquefaction due tothe performance of that 
work. It appears to us that Mr. Longridge has not 
quite ped our meaning. His letter represents the 
orthodox view of the subject, and is not open to criticism 
save in one or two points, to which we shall refer in a 
moment. But our intention was rather to raise the ques- 
tion whether the orthodox view is sound all round or not, 
than to ask what that view is; and as we think that 
there is room for useful discussion of the subject, which 
is very far from being without importance, we return to 
it, and propose to make our meaning more clear, and the 
possibilities more intelligible. 

Let us consider the question of liquefaction on the 
orthodox basis. In the first place, steam does no work 
in the cylinder during the full pressure part of the stroke. 
The steam acts as a species of plug or strut driven out of 
the boiler by vis a tergo. The conversion of heat into 
mechanical work takes place as pointed out by Mr. 
Longridge, in the boiler, and is not accompanied by 
liquefaction ; but no one knows how or in what way this 
conversion of heat into mechanical energy takesplace. It 
ensues that it is only during expansion that liquefaction 
can occur. Then, and only then, is the heat energy 
in the steam transformed into mechanical energy. But 
how this transformation takes place, the manner and 
the way of it, no one knows. Furthermore, it must not 
be forgotten that the amount of liquefaction has been 
arrived at not by experiment with steam engines, but as a 
deduction from Joule’s experiments on the heating of 
water with a paddle. It is quite true that Donkin, 
Farey, and Hirn have all shown that steam in pass- 
ing through an engine loses heat, and the number 
of thermal units lost by various engines has been 
ascertained over and over again. But the loss is always 
much in excess of that accounted for by the work 
done, because of radiation, conduction, &c. It seems, 
indeed, to be out of the range of possibility to ascertain 
by direct experiment what the liquefaction due to work 
performed reallyis. As we have said, we must accept the 
deduction. It is either that or nothing. But before it is 
possible to apply the deduced law of liquefaction to a 
steam engine, we must know how much work is done. 
Further, the indicator alone will not suffice, and the 
story told by the indicator varies with the type of engine, 
in a way which is usually passed over in silence by the 
text-books. Now let us consider first the case of a single- 
cylinder engine with a sharp cut off; and to simplify 
matters let us take it as granted that the cylinder, 
piston, &c., are of non-conducting materials. Let the 
expansion be, say, 20-fold, and let the back pressure be, 
say, 5 lb. per squareinch. Clearly the indicator does not 
give the whole power developed by the steam. To the 
indicator cards must be added the work performed in 
overcoming the back pressure of 5 lb. per inch. This 
done, the liquefaction can be calculated. It is to be 
carefully noted, furthermore, that the indicator will give 
the work done during any portion of the stroke. We can 
divide up the diagram into any number of spaces we 
wish, each space representing, say, lin. of the stroke of the 
piston, and each space will give us the power exerted 
during that inch of stroke ; and it will be seen that the 
power and the liquefaction continually diminish inch by 
inch from the moment the cut-off closes till the exhaust 
port opens. The indicator tells its own story so far, in a 
very simple, straightforward way, and as the metallic 
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place during the expansion part of the stroke, but that 
liquefaction will go on from first to last, and at the end 
we shall have in the cylinder steam and water, the latter 
probably in the form of mist diffused through the steam. 
There need be no obscurity about these statements. 
Each pound of steam as it entered the cylinder contained 
just heat enough, and no more, to prevent liquefaction. 
Heat was transformed continually after the cut-off took 
place, the abstraction being due to the performance of 
work. The result must be liquefaction. There is no heat 
available to cause re-evaporation. It is quite true that 
there is a certain small quantity of surplus heat, due to 
the circumstance that the sum of the “latent” and 
sensible heats of steam augments slowly with the pres- 
sure; but this can only diminish liquefaction, it cannot 
prevent it, and is for our present purpose negligible with 
propriety. Thus, then, we can always ascertain from the 
indicator what is the amount of work done at every 
fraction of the stroke. The liquefaction can be caleu- 
lated, and a proper steam curve can be easily laid down. 
Thus far all is plain sailing: there is practically nothing 
to discuss. 

Now, let us proceed to deal in the same way with a 
triple-expansion engine. Let us assume that the total 
power exerted in each cylinder is 200 horses, and the 
indicated power in the first two cylinders 100 horses in 
each, and in the last 200-horse power. These pro- 
portions are not often met with, but any others might 
be selected; those we have taken are convenient for 
our purpose. The first thing we find when we come 
to consider the performance of the engine, is that 
the indicator accounts for only half the work done in the 
high-pressure cylinder. Making the proper deduction 
for the full pressure part of the stroke, we can calculate 
the liquefaction, which is very much greater than the 
indicated horse-power of the cylinder demands; we have 
in effect, 100-horse power missing. Turning now to the 
intermediate cylinder, we find that expansion goes on 
continuously. There is no full pressure part of the 
stroke. The total power exerted is 200-horse power, but 
only 100 is indicated. Here, then, we find that the 
missing 100-horse power has turned up. It has passed 
over from the first cylinder to the second, but it is not 
available for driving machinery. The liquefaction in the 
second cylinder will, says Mr. Longridge, be that proper 
to 100-horse power, and we shall now have water in the 
steam equivalent, not to 200 indicated horse-power, but 
to 300-horse power. That is to say, the steam has done 
300 total horse-power and 200 net horse-power. It isclear 
that if the missing 100-horse power is to be recovered 
at all, it must be got out of the low-pressure cylinder, 
and so in effect it is. The total power developed therein 
is 100-korse power due to expansion, plus the missing 
100-horse power, or 200-horse power in all, from which 
must be deducted the power expended in driving the 
steam into the condenser — in other words, in over- 
coming back pressure. The total work done by the steam 
has, therefore, been 200-horse power in the first cylinder, 
100 in the second cylinder, and 200 in the third cylinder, 
or 500 in all, of which 500, less the final back pressure 
work, is net, or available for use; and seeing that the 
cylinders are neutral, no re-evaporation can have 
occurred. 

Before going further, it is necessary to consider in 
what way the power is transferred from one cylinder to 
the other. This is by no means so simple an affair as it 
appears to be, and we are not surprised to find that even 
Mr. Longridge, careful as he is, has fallen into an error. 
The third paragraph of his letter, page 474, runs as 
follows: — ‘‘ High-pressure cylinder expulsion stroke. 
Steam expelled at absolute pressure p.. Work done 
upon the steam is C foot-pounds, and the heat imparted 
to the steam is C + 772 thermal units.” Mr. Longridge 
has postulated expulsion into a receiver of infinite capacity. 
Under the conditions no heat whatever could be imparted 
to the steam expelled ; there would be norise of temperature 
produced. Further down, in dealing with expulsion from the 
second cylinder, he falls into the same error. The ex- 
pelled steam carries over no extra heat to enable it to do 
work without liquefaction; yet Mr. Longridge says: “ Inter- 
mediate-pressure cylinder expulsion stroke. Steam ex- 
pelled at absolote pressure p.. Work done upon the steam 
is F foot-pounds, and heat imparted to it F + 772 thermal 
units.” From this we gather that Mr. Longridge 
assumes that the liquefaction in the second and third 
cylinders will be kept down to that proper to the net 
power, only because the steam is heated up by work 
done on it in the preceding cylinder. But no such heat- 
ing up could take place unless the steam expelled had its 
energy augmented by the act ofexpulsion. Thisis not the 
case, and consequently if Mr. Longridge is right in 
assuming that unless the expelled steam has its intrinsic 
energy augmented, additional liquefaction must take 
place in the second cylinder, then that additional lique- 
faction will take place; and as 200-horse power gross are 
exerted in the second cylinder, we shall have liquefac- 
tion corresponding not to 100-horse power, but to 200- 
horse power taking place in that cylinder; and a like 
statement will hold good for the third cylinder. This is 
really the key of the whole position. Mr. Longridge 
gives away the case, and in a compound engine 
the liquefaction must be much greater than in a single 
engine. We have here the very question we have raised 
for discussion answered. There is no escape from the con- 
clusion that if liquefaction can only be kept down in the 
second and third cylinders because the steam expelled 
from the first and second cylinders has had its energy 
increased by work done upon it in them, then liquefaction 
will not be reduced, and this simply because no work is 
done on the steam. 

We argue, however, on a totally different basis. We 
hold that the expelled.steam is in just the same case as 
the steam expelled from the boiler. It acts the part of a 
plug or strut between the two pistons. The work done 
on the second piston may be represented by two quanti- 
ties, z and y. The first is handed over direct from the 








representing an alteration in intrinsic energy. The second 
quantity y is represented by the expansion which takes 
place in the second cylinder. This is the orthodox view, 
which we think Mr. Longridge will, on reflection, accept 
as correct. But this view is, we think, subject to qualifi- 
cation, but for reasons diverse from those raised by the 
passages from Mr. Longridge’s letter which we have quoted. 
The conditions must be considered. We drew first from 
the boiler a definite weight, say, of 1 lb. of steam. That 
steam did zx-horse power in an engine, and a certain 
fraction ofits weight was condensed. The resulting steam 
and water are now discharged into a receiver of infinite 
capacity. So far as the first cylinder is concerned, the 
steam is done with it; we have now in the receiver a 
certain weight of steam and water, which we proceed to 
use in a second engine. Now does it not appear to be 
right to conclude that in the second engine, the steam 
admitted will behave just as though it had not 
been through any other cylinder before, and will 
not the liquefaction which must take place be that 
due to the total energy expended in that cylinder? 
We have already shown that no re-evaporation can 
take place, and because no external heat is applied 
to the receiver, no doubt liquefaction will take place 
in it unless it be of infinite capacity during the time 
the steam port is open. Then comes the case of 
the second infinite receiver and third cylinder, which 
is just the same. If this view be correct, then the 
total liquefaction which takes place must be that due 
to the total work done and not to the net work done. 
From this conclusion we confess we see no means of 
escape, so long as the infinite receiver is supposed to be 
present. In fact, that the liquefaction is not that due to 
the total work done can only result from the circumstance 
that there are not receivers of infinite capacity between the 
cylinders, and that work is not done during expulsion on 
the steam, as supposed by Mr. Longridge, but on the 
second piston direct. Let us suppose, for example, that 
the first piston has an area of one square foot, and that 
the area of the second piston is also a square foot, and 
that the pistons move simultaneously ; then it is evident 
that, supposing clearance, ports and passages, to be elimi- 
nated, no change in pressure or volume could take place 
between the two cylinders, and the whole of the work 
done during expulsion in one cylinder would reappear in 
the other cylinder. An action akin to this takes place in 
the real steam engine. 

Furthermore, it is worth notice that in the compound 
and triple-expansion engine, while the total weight of 
steam at work is continually diminishing in the engine, 
the amount of work done remains the same. Thus there 
is less steam in the second than in the first, and less 
steam in the third than in the second cylinders; but the 
work done in each is practically the same. In the single- 
cylinder engine, on the contrary, work done diminishes 
more rapidly than the weight of steam available ; conse- 
quently, liquefaction in the latter continually decreases 
from beginning to end of the stroke. In the single- 
cylinder engine, again, the total work done is, of course, 
as great during the first portion of the stroke as it would 
be in the corresponding portion of the stroke in a com- 
pound engine ; but the extra work over the average is 
taken up in accelerating the fly-wheel instead of in over- 
coming back pressure. 

It may be said that we have raised several points and 
settled nothing. That has been our intention. There are 
few subjects more obscure than liquefaction ; it needs full 
discussion. If it can be shown that each engine in a 
compound engine is to a certain extent so far isolated 
that liquefaction must be equivalent to the total 
work done in it, and not to the net work, then much 
would be explained that is now unintelligible on 
any hypothesis. It seems that postulating a receiver 
of infinite capacity, the isolation of the engines is com- 
plete. The larger the receiver in actual use, the nearer 
will the conditions approach those secured by an infinite 
receiver; consequently the liquefaction should bear 
a definite relation to the capacity of the receivers. 
Is this the case? If so, then the smaller the receiver 
the more economical should be the engine, because the 
more complete will be the transfer of power from one 
cylinder to the other. If large intermediate receivers be 
used, then the loss caused by them should be made up by 
heating the steam in them. For ourselves, we are 
content to place the facts and the conclusions which may be 
drawn from them before our readers; we refrain from 
dogmatising about them. It is still, we think, an open 
question what is the proper basis on which to calculate 
liquefaction—which must in no way be confounded with 
metallic condensation—in multi-cylinder engines. 


vy. 
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A GREAT STEAMSHIP FLEET, 


THE statement that the directors of the Peninsular and 
Oriental Steam Navigation Company are having two steamers 
built, larger and more powerful than any they have yet had, 
is another proof of the constant growth of shipping, alike in 
extent, dimensions, and power. The Peninsular and Oriental 
Steam Navigation Company has now forty-nine steamers in 
commission and seven building, including the two we have 
named. The smallest of the steamships is 2996 tons registered, 
but with that exception all the forty-nine vessels are over 
3000 tons each, whilst thirty-three of them are over 4000 tons, 
including thirteen of over 5000 tons each. The largest of the 
fleet is the Caledonia, which is 7558 tons and 11,000-horse 
power effective. In addition to this fleet there is a number 
of steam tugs and launches, nearly 2000 tons in the aggre- 
gate, so that the total tonnage owned by the Peninsular and 
Oriental is now 265,100—that is with the 40,100 tons building. 
It is tolerably certain that there is no mercantile fleet in the 
world to exceed in average size, in total tonnage, and in power 
these vessels; and there is another factor that needs to be kept 
in mind—that the fleet is kept efficient by the disposal of the 
older types of steamers, for in little more than a year ten 
such steamers have been disposed of. It is not alone in the 
passenger types of vessel that the fleet consists, for in 
recent years the company has had built steamers of large 
capacity for the China, Japan, and Straits trade, as well as 








of the far distant coaling stations. Thus it is evident that 
whilst there is provision for even a quicker conveyance of the 
mail traffic, which gives so important a portion of the traffic 
and revenue of the company, there are also adequate facilities 
for the transport of goods that do not so fully demand very 
great speed, and thus the premier shipping company is pre- 
pared to enlarge even the area of its work. It is by such 
methods as these that the great trades can be served, and 
that the commerce between the Far East and the Mother 
Country can be not only maintained but enlarged, and it is 
the enterprise of companies such as the Peninsular and 
Oriental which is one of the bulwarks of the shipbuilding 
and engineering industries in many of the constructive 
districts. 
BUSINESS IS BUSINESS. 

THERE is as little sentiment in business as in war. When 
two Powers get to loggerheads, the one that comes out at the 
top takes all he can get and asks for more. It is similar in 
the conflict of commerce, People may have forgotten an 
incident of the prolonged coal strike of 1893 which bears out 
this idea. One heroic remedy for low values and inevitably 
low wages was that an appeal should be made to railway and 
gas companies not to enforce the lowest quotations they 
could get, but actually to offer sixpence per ton more for 
their supplies than the current rate in the market. Many 
fine speeches were made on the subject, and one gentleman, 
the mayor of a very large town, put the proposal forward as 
the grandest example he had known of practical philanthropy. 
It is recorded of General Bosquet, looking on at the charge 
of the six hundred at Balaclava, that he exclaimed, “It is 
magnificent, but it isnot war!” The appeal to the railway 
and the gas companies was also magnificent, but it was not 
business, It had not even the one result—the glory—which 
followed the gallant exploit of the Light Brigade. Not a 
single railway company responded to the request, and of all the 
gas undertakings in Eogland, only one, that of the Leicester 
Corporation, showed the slightest inclination to fall in with 
the generous conception. Leicester actually volunteered to 
pay an advance of sixpence per ton on the renewing of their 
contract, with the avowed object of assisting, to the extent 
of their power, to enable the coalowners to work at a profi: 
without lowering miners’ wages. The coal required by 
Leicester, though considerable, was but as a drop in the 
bucket compared with what is needed for the gas companies 
of the United Kingdom, to say nothing of the 4, aa for- 
warded to foreign consumers. The gas contracts have come 
round again, and there is no talk this time of any concession 
in order to prevent wages reductions, although there is more 
need now for consideration than at any previous time. Des- 
perate diseases require desperate remedies, and it was the 
resource of despair to appeal to the companies and corpora- 
tions, which have no bodies to be kicked and no souls to be 
saved. Even Leicester, the one swallow which appeared to 
give hope of a miners’ summer, has not repeated its pretty 
offer of 1893. Itis at present negotiating for its supply of 
gas coal just like other people. The reduction of sixpence 
per ton is inevitable all round, and even at that figure the 
principal gas companies and gas departments of corporations 
are reluctant to buy, holding off in the hope that they may 
yet obtain lower quotations, although the present prices pay 
neither the coalowners nor the coal getters. No word is 
heard now of helping the coalowner to help the coal worker. 
Of a truth there is no sympathy in trade. Business is 
business. 








LITERATURE. 


Motive Powers and their Practical Selection. By ReGinaLp 
Botton. Longmans, Green, and Co., London, 1895. Demy 
8vo., 250 pages. 

Tue title of this book is the keynote of its contents. The 
author has had two objects before him; the first, to place in 
the hands of the “non-technical” the means of com 
paring motive powers; the second to offer to the brothers 
of his profession a handy volume of comparative data. 
It is remarkable that no one has attempted to attain the 
first object before. That it has been neglected is partly 
due undoubtedly to the fact that up to a few years ago 
the steam engine held the field alone—or almost alone ; 
now gas, oil, wind, hydraulic, and even hot-air motors, 
sue for favour, and by means of numerous tables and ex- 
planatory letterpress, Mr. Bolton presents their several 
claims. We were about to say he has compared them, but 
that would be scarcely accurate; the comparison is left 
to the reader. 

That the author should succeed in doing all that he 
hopes, and with apparent anticipation of success, to do, 
is beyond the bounds of probability. Judging from ex- 
perience, we should say that it is well-nigh impossible to 
condense and arrange facts and figures so that the non- 
technical may readily comprehend them, and may, 
‘““without any but the simplest calculation, come to a 
decision in any case in which the issue is not compli- 
cated.” On the other hand, to the engineer the book 
should undoubtedly prove useful. Comparative tables in 
the hands of an expert develope virtues undiscovered by 
the inexperienced. 

The critical unit of utility of a work of this nature 

must lie in the accuracy and expediency of its statistics. 

Without discussing at present the figures themselves— 

and figures, by-the-way, must always be accepted more 

on the reputation of an author than on the praise or 
censure of a critic—we may examine the nature of the 
subjects to which they refer, and consider whether the 
points that are of greatest importance are those selected 
by the author for comparison. Opening at random 
in the section devoted to the power of steam, we 
find a table headed vertical multitubular boilers. There 
are given the heating surface, grate area, the main 
dimensions, and the cost in pounds sterling and dollars 
for nine different boilers. Two points of at least equal 
importance with the price are wanting, and have to be 
computed from another table several pages back. We 
refer of course to the weight of, and the fair duty to 
expect from each boiler. Turning to the index, we are 
disappointed in finding nothing which will put us 
immediately on the track of evaporative efficiency, and 
before we can arrive at the most important item in cou- 
nection with steam generators, we have to hunt for 
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diverse calculation through another table. This we sub- 
mit is an error in a work that aims at simplicity. Though 
the example has been taken at random, it is perhaps an 
unfortunate one, and the omission in the table is miti- 
gated to a large extent by the completeness of a list giving 
the “square feet of heating and grate areas to be 
allowed for one indicated horse-power in all types 
of boilers and for all classes of engines,” a very 
complete and safe compilation. But the insufficiency 
of the index cannot be excused. Ina work designed for 
ready reference, very great care and attention should be 
bestowed on making the index not merely full but re- 
dundant. Tarning toan earlier section, we find a lengthy 
geries of tables giving all the principal figures required 
in connection with turbines from 6in. diameter up to 
44in., with falls varying from 5f6. to 60ft., and the power 
taken at 80 per cent. efficiency, with additional figures 
and tables of the price, &c., of eight types of hydraulic 
motors. This is very satisfactory. Indeed, in this 
section the work seems more complete and carefal than 
in the later portions. Thus the last part, on the electric 
transmission of power, is, in spite of much tabulation, 
‘oo cursory for the importance of the subject; and the 
section preceding it, on gas and oi! engines, falls into the 
common trap of cataloguing instead of comparing. It 
would be better for the author to state definitely his 
personal preference for a particular engine than to leave 
it to “*non-technical”’ purchasers to worry their brains 
over the time and means of ignition, the amount and 
method of compression, &c., in the great variety of 
motors upon the market. 

In a careful perusal of this volume we have come across 
several passages which we should like to put before our 
readers—not exactly in the spirit of review and criticism, 
but rather as matters of considerable interest, and which 
will repay, perhaps, a little more consideration than the 
scheme Mr. Bolton had before him has allowed him to 
devote to them. Mr. Bolton speaks so strongly against 
the use of that pernicious term “ nominal ’’ power, and 
his complaint is one, we are sure, in which all non com- 
mercial engineers will support us, that we would gladly 
reproduce, were it not for its great length, a table which 
shows that the nominal horse-power ‘“‘ may vary 20, 30, 
even 50 per cent. in value, according to the ideas of 
liberality or economy of a designer or a manufacturer.” 
Speaking of this table, Mr. Bolton says:—‘‘ These figures 
have been prepared from the nominal horse-powers given 
by first-class manufacturers; but it must be borne in 
mind that a common practice with merchants is to alter 
the nominal powers so as to supply a smaller engine for 
a given power, establishing a higher rate of speed to 
make up the difference. Thus, one list may be found 
to give for a compound engine of 20 nominal horse- 
power cylinders 10in. and 18in. by 2lin. stroke, at 
90 revolutions and 80 1b. pressure, while another gives 
only Yin. and 14in. by 16in., at 135 revolutions and 100 Jb., 
both thus offering to the user 60 indicated horse-power. 
Needless to point out how great a difference in cost 
exists between the two.” The days of the nominal horse- 
power are not what they were, at any rate with engines, 
and if purchasers could be persuaded to insist on knowing 
the brake horse power always the term would soon dis- 
appear. In purchasing a boiler the evaporative power— 
pounds of water per pound of fuel intended to be used— 
should be the standard. In discussing windmills a table 
is given which shows either very remarkable results or 
requires further explanation. The table gives the horse- 
power developed by “‘ modern improved mills" by wheels 
varying in diameter from 12ft. to 60ft. with wind at 14 
miles per hour—equal to about 1 1b. pressure per square 
foot—and eighteen miles per hour—equal to a pressure of 
1‘61b. per square foot. A 12ft. wheel at 1 1b. pressure 
developes half a horse-power, and at 1°6 1b. pressure the 
power is doubled. With a 60ft. wheel the same thing 
occurs, but with a 40ft. wheel no increase of power occurs 
with an increase of pressure, and with a 14ft. wheel 
adding 60 per cent. to the pressure increases the power 
fourfold! It is to be regretted that there are no data by 
which such astonishing results can be accounted for. 
Perhaps Mr. Bolton will explain the table through these 
columns. The formula he uses for E.H.P. is:—Total 
sail area in square feet x velocity of the wind cubed 
~ 1,080,000—a formula in general use. His chapter on 
windmills is remarkably interesting, as showing with 
what success the power of the wind may be employed in 
a great number of cases. Probably the earliest means of 
obtaining power direct from natural sources, the wind- 
motor has not yet been brought to the perfection of which 
it, we believe, allows. There is another source of power 
which probably will be further developed in course of 
time. We refer to tidal action. Many of the difficulties 
in connection with its use are being gradually overcome ; 
still, as Mr. Bolton says, it is ‘in some measure the 
very immensity of the phenomenon which prevents its 
practical usage. The destructive action of the waves 
prevents the construction of buildings for machinery 
on the margin of the sea, except in protected bays, 
estuaries, and creeks. But these exist in numbers 
sufficient to warrant a much wider use in future of 
this enormous daily energy offered to man by Nature.” 
The system of employing tidal action is, in brief, to throw 
a dam across an arm of the sea to forma reservoir. A 
turbine, properly situated, is actuated, on the rise of the 
tide, by the water entering the enclosed space, and on 
the ebb, by the efflux of this impounded water. As the 
head gets too low to be efficient, the whole value of the 
tide cannot be used; but two periods of five hours each 
in the twenty-four are serviceable. As these two periods 
come at constantly varying times, the machinery should 
be automatic as far as possible. The best results may be 
expected from the storage of electrical energy ; and were it 
not for its considerable first cost, the system would be 
very advantageous. However, there seems no reason 
why, with careful engineering, it should not be made an 
economical source of power for lighting, &c., at some of 
our coast towns. A successful installation is situated at 
Walton-on-the-Naze, driving two flour mills. The neces- 











sity of covering a great area with water, on account of 
the lowness of fall, is perhaps one of the principal defects 
to the use of tidal action. Nearly 50,000 cubic feet of 
water per hour, with a mean fall of 4ft., are required to 
develope 3-horse power. The price of the plant alone— 
that is, not including masonry work—is about £330. An 
oil engine to do the same work can be purchased for less 
than a third of that sum; so that only after many years’ 
successful work could the tidal motor prove more efficient 
than the gas. 

On the whole, Mr. Bolton has done his work thoroughly. 
There are two or three points on which we may differ 
from him, but still we can recommend the book--if not 
with entire confidence to the non-technical, at any rate 
with approbation to professional men. 
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THE BATH AND WEST AND SOUTHERN 
COUNTIES SOCIETY’S SHOW. 


THE mowing machine by Messrs. E. H. Bentall and Co., 
to which we referred last week, was fitted with the gear 
which is illustrated by the annexed engravings. Fig. 1 
represents the bevel wheel in the position for the ordinary 
fast speed. Fig. 2 represents the bevel wheel in the 
position for the slower speed; the change is effected by 
removing the spring pin shown at Fig. 3, and turning the 
wheel round; the whole operation occupying a few 
seconds. Fig. 4 shows the road wheel with channel iron 
spokes, used with the mower shown. There are eight of 
these channel iron spokes, which makes this a strong 
wheel. Fig. 5 shows the method of oiling the crank pin, 
and the oil reservoir. The small screw is removed and a 
quantity of oil inserted, and the screw screwed in tight, 











Fig. 2 


Fig. 3 





Fig. 5 





when the pin will work a long time without re-oiling. 
The gearing shown in Figs. 1 and 2 is sufficiently covered 
in and the gearing easily accessible. It will be seen that 
the arrangement shown reduces the number of cog-wheels, 
and as compared with some machines avoids the use of 
an idle wheel which needs oiling. Messrs. Bentall also 
exhibited a collection of the bolts, nuts, studs, and small 
pieces of repetition work required by manufacturing 
engineers. 

The mowing and reaping machines exhibited by Messrs. 
A. and J. Main and Co. are prokably the only machines 
of the kind in which most of the bearings are roller 
bearings. These rollers are carried in pairs by light 
steel bridles, and, supplemented as they are by ball 
bearings at the end of the shafts which have end 
thrust, without any doubt very largely reduce the 
friction and thereby the draught of the machine. The 
roller bearings are fitted to the main driving axle and to 
the shaft carrying the bevel gear wheel. They are about 
5in. in length for the former, and about Sin. in length in 
the boss of the bevel wheel, the end of which is fitted 
with ball races, so that every pressure affecting the 
wheel is received by rolling surfaces. The pinion, which 
is on the crank shaft, is also made with Ball races, SO 
that the thrust from the bevel wheel is taken by a ring of 
balls. There are several ingenious points in this machine, 
one of which is a very simple hinged guide for the knife 
end of the connecting-rod, by which it becomes possible 
to take the connecting-rod out of the knife without un- 
screwing a single bolt or undoing one catch. 

A considerable number of hay tedders were exhibited, 
amongst them being one shown by Mr. T. G. Slipper. 
In this machine, which is of American make, and of the 
crank and fork type, the forks are arranged so that they 


approach the ground on their descent nearly in a line | 











with the tread of the wheels, and hence do not miss any 
hay when the wheels cross a furrow. 

A large display of milk separators and other dairy 
machinery and requisites was made by several firms, 
including Messrs. R. A. Lister and Co., the Dairy Supply 
Company, who exhibit the Laval machinery, and the 
Dairy Outfit Company, who exhibit the Victoria sepa- 
rators. The Alexandra separators are exhibited by 
Messrs. Lister and Co., on whose stand was every 
requisite of the butter and cheese-making dairies, and of 
the milk sellers’ business, including milk can elevators 
and tippers. They also exhibited a neat arrangement cf 
steam turbine milk separator, with which is supplied a 
small steam boiler. As far as we could learn, how- 
ever, no recent novelties were exhibited, but even 
those which were thown were too much of the 
character of innovations to please the majority of 
the Devonshire dairy people. The Bath and West 
Society has been devoting a great deal of attention 
and money to the dissemination of knowledge of the prin- 
ciples and improved practice of dairy operations, but in 
Devonshire they are working with very little encourage- 
ment. The Devonshire people generally are so satisfied 
with their own methods, and so averse from any change 
in them, that even the logic of lower prices for their pro- 
duct, as against those obtained for butter, for instance, 
in Bristol from other counties, has not yet convinced 
them of the necessity for change. 

Numerous manufacturers exhibit railway milk cans, 
some of them of great strength and weight. Consider- 
ing the enormous quantity of milk which is brought 
from different districts to London, it is somewhat 
remarkable that no betier way of carrying it than 
is provided by these milk cans has yet been found. 
Portable as these cans are, the treatment they re- 
ceive at railway stations is rough in the extreme, 
and to watch the porters at work one might almost in- 
cline to the belief that they were interested in milk can 
manufactories. Still one cannot withhold a certain amount 
of sympathy with the men who must grow exceedingly 
tired of this handling of full and empty milk cans, too 
tized of the monotony, at all events, to pay any particular 
attention to anything like structural weakness of these 
much battered vessels. From time to time improvements 
have been made in their construction, as, for instance, 
the use of a strong tubular base ring instead of the hoop 
on edge; and the channel ring base with an india-rubber 
ring firmly grasped by it to take the shock of the heavy 
fall which these cans get from van or cart to receiving 
shed floor or platform. Whether these improvements have 
proved to be of better promise than practice we do not 
know, but we see none of them at the great stations. 

Reference may be here made to the galvanised iron 
troughs, cans, and other articles, exhibited by Messrs. 
Hill and Smith, who were also large exhibitors of iron 
farm requisites, cattle cribs, piggeries, &., troughs, 
cribs, and racks of considerable size being galvanised 
after they are made. Round tanks and corrugated iron 
drinking cisterns are also made in this way. 

Messrs. Carson and Toone showed their chaff cutters 
and sifters combined with an improved arrangement of 
dust separating apparatus. 

Several makers exhibited some very antique looking 
apple mills and cyder presses, and there was a con- 
siderable exhibition of thrashing machines, none of 
which, however, call for any special remark. No 
improvements have been made which tend to reduce 
either the cost of construction of the machines or their 
weight, or the weight of the parts uselessly put in 
motion, or the power required to work the machines. 

The Bath and West of England Society’s shows have 
certainly increased in importance, and in patronage by 
the implement exhibitors, but there can be no doubt that 
much more value would soon attach to its annual shows 
if a few of the several thousands of pounds sterling given 
in prizes for pigs and things of that order were given for 
new implements or machines, or for improvements in 
those required in the counties in which the meetings 
take place. 








THE INSTITUTION OF NAVAL ARCHITECTS. 

THE annual meeting this year will be held in Paris, Jane 11th, 
12th, 13th, 14th, and 15th. The programme which has been issued 
is eminently attractive. Nothing can exceed the courtesy and 
cordiality of our French neighbours. Visits and excursions are the 
order of the day, and the reading and discussion of papers will 
probably be matters cf secondary importance. The following 
a however, are at least down for reading and discussion. 

he meetings take place in the Old Latin Quarter in the Sor- 
bonne, Rue des Ecoles, Boulevard St. Michel. 

Tuesday, June 1lth.—(1) ‘‘ The Amplitude of Rolling on a Non- 
synchronous Wave,” by M. Emile Bertin, Directeur des Construc- 
tions Navales and Directeur de |’Ecole d’Application Maritime, 
member. (2) ‘‘On Wood and Copper Sheathing for Steel Ships,” 
by Sir William White, K.C.B., LL D., F.R.S., Director of Naval 
Construction and Assistant Controller of the Navy, vice-president. 
(3) ‘The M. G. Meter,” by Mr. Archibald Denny, member of 
Council. 

Wednesday, June 12th.—(1) ‘‘ On the Utility of making the Cal- 
culation of the total external Volume of Ships, and of drawing out 
the complete Scale of Solidity, from the triple point of view of 
Tonnage Laws, Stability, and Load-line,” by M. V. Daymard, 
Engineer-in-Chief of the Compagnie-Générale Transatlantique, 
member. (2) ‘On Light Scantling Steamers,” by Mr. B. Martell, 
Chief Sarveyor, Lloyd’s Registry of Shipping, vice-president. 
(3) ** On Coupling Boilers of Different Systems,” by M. Pierre 
Sigaudy, Engineer-in-Chief of the Forges et Chantiers de la Médi- 
terranés, member. (4) M. Bertin will show some projections of a 
series of instantaneous photographs on the screen, analysing a 
simple movement of pitching and of rolling cf several French war- 


ships, 

a Jane 18th.—(1) “On the Cost of Warships,” by 
Mr. Francis Elgar, LL.D., F.R.S.E., vice-president, (2) ‘‘Oa 
some necessary Conditions for Resisting Intense Firing in Water- 
tube Boilers,” by M. Augustin Normand, member. (3) ‘‘On the 
Niclausse Boiler,” by Mr. Mark Robinson, member, 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff Engineer B. J. Barnes, 
to the Cordelia. Chief Engineers—J. W. Agnew to the Dido, and 
J. M. Thompson to the Hebe. Engineers—Henry P. Vining to 
the Vernon, for the Seagull, ard H. C, Rush to the Terrible, 
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RECENT IMPROVEMENTS IN GALVANISING. | 


Messrs. MorEwoop anp RocErs appear to have been the 
first to produce commercially galvanised and corrugated 
sheets. In December, 1846, they took out a patent for im- 
mersing articles in a bath of molten zinc, or an alloy of lead 
zinc and tin or zine iron alloy, the surface of the molten 
metal being covered with sal ammoniac or chloride of 
manganese. To equalise the coating they employed rollers 
revolving in a flux kept heated to a rather lower degree of 
heat than the melting point of the coating metal. 

The chief improve- 
ments effected in |, re 
hot galvanising since | = 
itsintroduction have | 
been in the con- 





able quantity of lead-coated sheets were sent to Sweden to 
avoid the heavy duties on zinc galvanised goods, but no 
market was found for the sheets, and the enterprise was 
eventually abandoned. Lead-coated wires have never been 
adopted by engineers, apparently on account of the electro- 
chemical difficulties, although manufacturers of steel wire 
ropes and cables for haulage purposes have, on several 
occasions, had their attention drawn to lead as a protective 
and lubricating coating. Lead galvanising does not reduce 
the tensile strength of wires like hot galvanising, as is shown 
by the figures in the table in the previous column. 








struction and ar- 
rangements of the 
baths, and improved 
mechanical arrange- 








ments, such as are 
employed in the 
Heathfield process to 
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tages claimed being 

& more uniform coat- 
ing of zinc with a 
smaller consump- 
tion of spelter. To 
reduce the burning | 
of the galvanising | 
metal and the loss | aaa 
of heat, and to en- 

hance the life of the 

pots, galvanising baths have been constructed with two walls, 
one within the other, provided with a suitable space between 
them to hold molten lead or other metal with a lower melt- 
ing point than zinc, so as to transmit the heat from the fire 
on the outside to the metal in theinner bath. Lead is 
sometimes added to the galvanising pot to prevent the adh« - 





Fig. 2—POROSITY OF THIN DEPOSITED ZINC 


sion of the dross to the bottom of the pot and to facilita‘« 
its removal. 


Results of Experiments to determine the Tensile Strength of Wire, 
Zinc, and Lead Galvanised. 


Maximum 

















= | Actual breakirg 
2 | load. stress. 
B Area. — - — Se =F pong 
3 " ‘onsper lb. per 
5 Tons. Pounds. aq. in. sq. in. 
Plain .. .. O'12lin. 0°0115 1°16 2598 100°9 | 226,000 
Hot galvanised 0°1:0in 0-°0113 1°05 2354 92°9 | 208,100 
fr 115) 
Lead coated . 0°12¢in. 0°0113 (sf 2634 | 104°0 | 238,900 
1°20 
Plain .. -. 0°092in. 0° 00664¢ — 1190 79°9 = 179,001 
Hot galvanized 0-091in. 0-0( 6504 = 1050 | 72°1 | 161,439 
Lead coated — 0°09lin.,0°C06504 — 1230 | S44 = 189,114 
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Lead galvanising, which is almost as old an industry as 
zinc galvanising, has a very limited field, for two reasons. In 
the first’ place, it affurds no better protection to iron than tin 
when once the coat 
poisoning is likely to arise from an indiscriminate use of lead- | 
coated articles, The use tow 
contains & small percentag 
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ensuring a more homogeneous coating—is principally applied, 
is for manufacturing boxes. Attempts have been made to 





introduce lead-coated sheets for roofing and general purposes, 
but in several instances the plates were found to have rusted 
before arriving at their destination. At one time a consider- 











Fig. 1_—-W RE GALVANISING PLANT 


GENERAL ARRANGEMENT OF ELECTRODES ~ 


On previous occasions we have briefly referred to the 


Cowper-Coles galvanising process, which is being now exten- | 


sively used for a variety of purposes. Wires can be coated 
with zinc by the Cowper-Coles process to a thickness of 


F/C.4, 


GENERAL ARRANGEMENT OF SWITCH-BOARD 


2.in., or an increased diameter of ;{$,in., capable, we 


ing is penetrated; and secondly, lead | understand, of withstanding eight immersions in a saturated | kin Paret has pulverised samples of corundum s0 
A wire ;$%,in. in diameter, | as to go through a mesh of 200 to the lineal inch, and 


hich lead or terne plate—which | with a total thickness of ;,°,;in. of zinc applied by the cold pro- | subjected them to the magnet test, when he found that 


solution of copper sulphate. 


e of tin, added for the purpose of | cess, will withstand repeated bending round a bar lin. in 


diameter without exhibit- | 
ing any signs of peeling or | 
cracking. Fig. 1 illustrates 

the type of apparatus that 

is being used by several 

firms for covering steel 

wire with a film of zinc, 

but on account of the slow- 

ness of the process, it is 

found impossible to zinc 

coat wires by ordinary 

electro-deposition with a 

thickness of zinc capable of | 
withstanding more than | 
one immersion in 4 satu- | 
rated solution of copper | 
sulphate. Those difficulties 

are claimed to be entirely | 
overcome in the Cowper- | 
Coles process. 

One feature of the Cow- | 
per-Coles process is that 
the costly zinc anodes 
hitherto employed, which 
give rise to numerous diffi- 
culties, are dispensed with | 
—insoluble rotatableanodes 
being used in their place, | 
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which are readily adjustable to various shaped articles. Rolled | 
or milled zinc anodes are found to dissolve more easily 
than cast zinc anodes, but they cost some £4 per ton 
moe; the waste is very considerable, as the larger 
tion of the anode disintegrates and crumbles away, 


fall. 











ing to the bottom of the bath, in many cases causing 
a rough, uneven deposit. Recent experiments show that 
over 30 per cent. of zinc is thus wasted. One of the advan. 
tages claimed for the improved Cowper-Coles process is that 
the zinc coating is very dense, and free from pin holes. 

The illustration, Fig. 2, shows the porosity of a thin sheet 
of zine deposited upon copper foil from an ordinary zinc 
sulphate solution, having a specific gravity of 1-3871, per 
cent. of zinc sulphate 30-24, and 54 per cent. of ZnSO,,7 H,0. 

The deposit, after removal from the foil, was placed upon a 
piece of sensitised paper and exposed to the light ; the thick. 
ness of the zinc at the edge of the copper foil was found to 
be ;;%y, and towards the centre of the plate ;,',;. 








REVERSING SWITCH 


A large plant has recently been erected at Messre. Maudslay, 
Sons, and Field’s Greenwich Works, for zincing the tubes of 
water-tube boilers, some details of which are shown in 
Figs. 3, 4, and 5. 

To test the adhesion of the zinc an by the Cowper- 
Coles process, tubes have, we are informed, been jumped 
down to less than a quarter of their length, when the zinc 
was found to be intact, Figs. 6 and 7 are specimens of solid 
drawn zinced steel tubes after being reduced under the steam 
hammer. A steel pipe, heated in a sand bath to a tempera- 
ture of 600 deg. Fah., on being removed from the hot sand, 
showed no signs of blistering. The tests for adhesion recom- 
mended by Mr. Cowper-Coles are for plates, double folding, 
and for tubes, jumping down to a quarter their original 
length. Many engineers are of opinion that zinc applied to 
iron by dipping in a mol- 
ten bath of that metal is 
more adhesive than zinc 
applied by a wet or humid 
process, ause the zinc 
alloys on the surface with 
the iron, but itis found in 
practice that when hot 
galvanised iron is bent or 
stretched the zinc peels 
away from the iron zinc 
alloy formed on the surface 
Electro-depo- 
zinc penetrates a 
properly prepared surface 
to some depth; a film of 
zinc deposited on a piece of 
iron when removed from 
the zincing bath is entirely 
absorbed into the pores of 
the iron. 

It is difficult to deter- 
mine at sight when the 
last film of zinc has been 
removed from an iron sur- 
face, placing the metal 
which has been scraped 
away in a fine state of divi- 
sion before the poles of 
magnet and ascertaining 
what per cent. of metal 
adheres, is not found to be 
a trustworthy indication of 
the nature of the metallic 
Such a test has been applied to corundum; Dan- 











dust. 


the magnet would attract and remove every particle, there 





being no residue at all, due to the dust being so impregnated 
with iron. A considerable difficulty has been experienced 
in introducing this system of electro-zincing in ensuring each 





Figs. 6 and 7—TESTS OF ZINCED STEEL TUBES 


plate or angle iron, as the case may be, having the same 
thickness of zinc, especially when the men are on piecework. 
This difficulty has been reduced to a minimum by the 
employment of a large current density. The most ready 
means for determining the thickness of zinc is found to be 
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the sulphate of copper test, a thickness of zinc equal to 
-252 oz. avoirdupois per square foot being sufficient to with- 
stand immersion for one minute in a saturated solution of 
copper sulphate at 60 deg. Fah. The following table gives 
the weights and thickness of zinc coatings and the cost of 
zine o cadmium coatings per square foot :— 


Table of Weights and Thicknesses of Zine Coatings. 


Weight of zinc. 
Per superficial Per superficial 
foot. 





Thickness of coating. 
jard. 


365i. <0 Ces: ». *001698in., or ,Aoin. 
} OZ. .- 6j oz, .. *001273in., or ,A,in. 
1 OZ. «0 - 4402... .. oe +. *000849in., Or yabain. 
4 O8..< 2hOZ. o.oo oe oe «= °000424i0., OF oy iD. 
Table of Cost for Varying Thicknesses of Zine and Cadmium 
Coatings. 
— Cost of enti, a. Thickness of deposit. 
e ns 
square foot. square foot. square foot. Zine. Cadmium. 
d. d, oz. in. in. 
*0107 WOM. cc es, “2. oc “00016 “0001 
+0267 oo CFB .. “28 *0004 *00025 
“058 -- 18°125 .. ee “0008 “(005 
“080 5 ewe es °c “0012 "0075 
“107 - 26°25 a eae “0016 “001 


Cust of zinc taken at £16 per ton, Cost of cadmium taken at 3s. 6d. per lb. 


Some of the zinc deposited from a zinc sulphate solution is 
re-dissolved by the sulphuric acid set free. It will be seen from 
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Fig. 8—INCREASE IN WEIGHT OF SHEETS AND ANGLES 
BY ZINCING 


the following table that the rate of deposition is very slow. 
The usual current density for ordinary electro-zincing being 
considerably under 20 ampéres per square foot, it is claimed 
for the Cowper-Coles process that a greatly increased rate of 
deposit is obtainable. The following table shows the weight 
of zinc deposited per hour with various current densities, 
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Fig. 9—INCRE4SE OF WEIGHT BY ZINCING 














~ basis of the data being 1-2134 grains of zinc per amyé-e 
our :— 


Current | Current 
density in Weight deposited. densityin Weight deposited. 
amperes, amperes, 
P Ounces er Ounces 
Grains, avoir: Grains, awols: 
1 18°724 *0428 0 1123°443 2°5678 
2 87°448 “0856 70 1310°684 2°9958 
8 56°172 *1284 80 1497°924 3°4238 
4 74°896 °1712 90 1685°165 3°8518 
5 . 93°620 *2189 100 1872°406 4°2798 
6 112°344 *2567 200 3744°812 8°5596 
. 181°068 *2996 300 5617°218 12°8394 
8 ° 149°792 “8424 400 7489°624 17°1192 
2% 168°516 *8852 500 .. 9862°030 .. 21°3990 
10 187°240 “4279 | «600 =~... :11,284°436 25°6788 
20 874°481 "8559 700 .. 13,106°842 .. %9°9586 
30 561°721 1°2839 800 .. 14,979°248 .. 34°2384 
40 748°962 .. 1°7119 900 .. 16851°654 .. 3875182 
50 936°208 .. 2°1899 1000 .. 13,724°060 .. 42°7982 


A current of 80 amperes per square foot deposits a coating having a thick- 
neas of *002169in in an kour. 

The diagrams, Figs. 

Plates, angle irons, 


8 and 9, give the increase of weight of 
&e,, due to varying thicknesses of zinc. 
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THE OTTEWELL SIGHT.-FEED LUBRICATOR. 





Tue Roscoe steam greaser is no doubt familiar to all our 
readers. Its use on the London and North-Western Railway 
brought it into favour at an early period. It was manu- 
factured from the first, some thirty years ago, by Messrs. 
J. Smith and Co., of Traffic-street, Derby. The Roscoe is a 
displacement lubricator, but not a sight-feed, and Messrs. 
Smith and Co. are now introducing an improvement on it in 
the shape of the Ottewell lubricator we illustrate. Fig. 1 is 
taken from a photograph of the double connection type, 
Figs. 2 and 3 being sectional elevations of the same. 

The action of the lubricator is as follows :—The condenser 
G being filled or partly filled with water, and the oil reservoir 
R being filled or partly filled with oil, the screw or other plugs 
or caps being screwed down or closed, the communication 
valve or steam cock A, and the regulating valve C are opened, 
steam being by the former admitted to the condenser, where 
it condenses and passes down the vertical tube T to the 
bottom of the oil reservoir, where by its superior specific 
gravity it displaces the oil and causes it to rise and pass 


j,| through the regulating valve © and delivery nozzle, rising 


therefrom drop by drop through the water in the sight-feed 
glass and condenser, upon the surface of which water it floats 
through the oil outlet, and thence to the parts to be lubricated. 

It will thus be seen that the water flows vertically down 
from the condenser in a column to the bottom of the oil 
reservoir, and the oil which it displaces rises vertically up- 
wards—except when passing through the regulating valve— 
through the delivery nozzle and sight-feed glass to the surface 
of the water in the condenser, and away to the parts to be 
lubricated. The lubricator is, as we have said, manufactured 


successful operation on a number of locomotive and 
stationary engines for some time. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

Tue eighteenth general meeting of the above Institution, 

which was held in the rooms of the Society of Arts on the 
30sh and 31st ult. and the 1st inst., although not so well 
attended as these meetings generally are, was not behind any 
previous meeting in the interest of the matter presented for 
consideration, although practical coal-mining questions were 
conspicuously in the minority, it being contended that such 
subjects can be dealt with more efficiently and appropriately 
at the meetings held in coal-mining districts. 
The President, W. N. Atkinson, in his address dealt chiefiy 
with the subject of safety in mining. He pointed out that, 
according to official statistics relating to mines under the 
various Coal Mines Regulation Acts—which are the statistics 
always referred to—the ratio of persons employed in and 
about our coal mines to each death, during the five years 
1851-55, was 233—death-rate per 1000 = 4:294—whilst in the 
five years 1890-94 the corresponding ratio was 624—death- 
rate per 1000 = 1°602—so that during the latter quinquen- 
nium more than two and a-half times as many persons were 
employed per life lost as in the earlier period. The relative 
fatality of various kinds of accidents during this period is 
set forth in the folldwing table :— 





No. of fatal No. of Percentage 
Class of accidents. accidents deaths proportion 
(1851-54). (1851-94). of deaths. 

Explosions of fire-damp and _coal- 

GUE <0 ss cc ts os oo Se : 9,706 21 
Falls of roof and sides .. 19,226 - 18,814 .. 404 
an ee ee ree 5 505 6,268 .. 134 
Miscellaneous, underground 7,190... 8,160 .. 174 
Surface <M e ae ee 3,362 8,484 .. 74 

Totals .. ee - Cw a OE 
From which it will be seen that what is popularly considered 


as the most fruitful cause of fatalities in mines, namely, 
explosions, is really only responsible for a small proportion 
of them; in fact, great improvement in this direction has 
taken place progressively during the period mentioned, as will 
be seen from the following numbers :— 











dave -ereedh — - o- 
S oQ 
Se | Ss beets See 
tikes | feo BD . 
236 | 292 | 82588) BEeg 
Puriod. 038 | 888 |waees | 8°92 
LAE f2 8 SyMCS | Fete 
59s OS | omBSs "Ob 
$e Be 6| B88s%) 385 
<3 <7 22° 
Ten years, 1851-60 .. 820 | 244-1 1008 =| ~~ 0-992 
en ee RI 56°5 226°7 1408 0-710 
iol? ees 2°4 268°6 1795 0°587 
sa. Ain MOE 24°5 166°1 3199 0-313 
Four years, 1891-94... ..| 180 | 165°2 4208 | 0°287 








(To be continued.) 


This improvement is attributed to the more accurate know- | 





by Messrs. John Smith and Co., of Derby, and has been in | 
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ledge constantly being acquired as to the actual cause of 
explosions and the consequent introduction of precautionary 
measures, such as good safety lamps, flameless explosives, 
coping with coal-dust, delicate detectors of fire-damp, &s. 
The fatal accidents from falls of roof and sides do not show 
such a satisfactory improvement, the average annual 
number of fatal accidents from this cause being 439-4 during 
ten years, 1673-82; 448°4 during decade 1883-92; 417°5 
during the two years 1893-94, giving an average annual 
death-rate per 1000 persons employed underground of 1-124, 
0-998, and 0°764 respectively. Of course no new methods of 
dealing with this class of accident have been introduced, 
inasmuch as the old methods are quite adequate, but appa- 
rently require employing more systematically. Deaths from 
shaft accidents show a very marked falling-off during the last 
fifty years, owing to the many great improvements that have 
been recorded in this department of all great mines. Deaths 
from miscellaneous underground accidents, such as spon- 
taneous ignitions and fires, inundations owing to tapping old 
workings through working with defective plans, and accidents 
when moving tubs, show a tendency to increase rather than 
the contrary, which points to the desirability of improving 
our knowledge of spontaneous combustion and its preven- 
tion, of having surveys made more carefully, and of having 
better underground rolling stock and haulage roads. The 
surface accidents are of the ordinary kind where machinery 
and railway rolling stock are in use, and show no diminution. 
The President finally emphasised the need of mining 
engineers receiving a scientific as well as a practical train- 
ing. 

Sampling.—The question of “sampling” by machine 
samplers was treated briefly by Mr. T. Clarkson, who drew 
attention to his sampling appliance, whilst Mr. J. Garland 
commented on hand sampling. 

Mining explosives.—Mr. Vivian B. Lewes, in & paper on 
‘“Mining Explosives,” remarked that it was important to 
remember that not alone fire-damp, but also minute 
quantities of carbonic oxide and carbon bisulphide were 
capable of becoming very dangerous combustibles in the 
presence ofa dust-laden atmosphere. He, therefore, considers 
that the use in mines of any explosives giving rise to carbonic 
oxide as a product of their combustion should be strictly pro- 
hibited. He reviewed the various explosives now in the 
market, classifying them according to their modes of ex- 
ploding, whether due to :—(1) Simple combustion, as in the 
case of blasting powder; (2) detonation of the whole ex- 
plosive, as in nitro-glycerine, nitro-cotton, &c.; (3) detonation 
of part of the explosive and combustion of the remainder, as 
in carbonite, westfalite, &c., and after considering their 
chemical characters, he concludes that the following points 
should form the basis of selection of safety explosives, a 
recommendation which is in accord with the views of 
previous investigators. The points are:—(1) The explo- 
sion must be due to detonation, and not to simple 
combustion. (2) If the explosive be a mixture, both the 
combustible and oxidising material must be susceptible 
of detonation. (3) The products of explosion must be non- 
inflammable and non-poisonous. (4) The explosive must be 
safe in handling as well as in action, and compounds of an 
unstable character which are liable to change should be 
avoided. () The temperature of explosion should be as low as 
is compatible with rapidity of action. The following table 
gives an idea of how far the explosives most in use comply 
with these requirements, and it will be seen that the Sprengel 
explosives occupy the foremost place :— 


Mining Explosives. 











| Products of explosion. 
Name. | How Exploded. 

| Com- | Non- 

| | bustible. jcombustible 

| 3 = 
Gunpowder... . .| Combustion .. 14 | 8&6 
blasting powder | » 42 | 58 
Nitro-glycerine . | Detonation vil | 100 
Nitro-cotton.. ..| “ Se Oe wei nud 61 89 
Gelignite -| Detonation and combustion 7 | 93 
Carbonite a pe jo 41 59 
Roburite - | Detonation are nil 100 
Ammonite . | ” nil 100 
Bellite .. ‘6: - ee te 100 
Gecurite.. 2. ‘a trace 100 
Blasting gelatine » oe ae ge 46 54 
Tonite .. .. ..| Detonation and combustion 8 92 
Westfalite .. 9 ” ” trace 100 








It should be noted that powder, nitro-cotton, and the mix- 
tures containing a large quantity of carbonaceous material 
are those likely to yield the obnoxious carbonic oxide. 
Gold-milling process at Pestarena, Italy.—Mr. A. G. Charle- 
ton, in his paper on “ The Gold-milling Process at Pestarena, 
Italy,” gives an interesting account of a simple mill specially 
adapted to the treatment of the ores met with and the con- 
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ditions ruling. The ore is a very quartzose auriferous iron 
pyrites, associated with arsenical pyrites and graphite; the 
country is a graphitic micaceous schist. The ore is broken to 
a convenient size in the mine, and when delivered at the 
surface is separated into lumps and smalls, The former are 

icked by girls, and cobbed if necessary before going to a 

arsden stone breaker, and thence to Cornish rolls, to which 
the smalls are trammed direct unless they require a pre- 
liminary concentration in jigs. Every lot of 20 tons crushed 
is sampled by quartering down before the extraction of the 
gold is proceeded with. This is effected by amalgamation 
in what are known as Frankfort mills, an improvement on 
the Mexican arrastra. These mills consist of a circular bed 
of granite 2ft. high, with an outer diameter of 10ft. The bed 
is made in from four to eight segments, which, after being 
placed in position and levelled, are cemented together with 
strong h ulic cement. The mill is then surrounded on its 
outer and inner diameter by wood tubbing, that on the outside 
resting on the floor, whilst that on the inside rests on a 
shoulder cut in the granite bed for that purpose. The outer 
tubbing is somewhat larger than the bed, the intervening 
— being packed tight with clay to within lin. or 2in. of 

e surface of the bed. This space is then covered with 
cement, which thus connects the bed and tubbing, and pre- 
vents the ore and mercury from passing through the packing. 
The joint between the bed and the inner tubbing is also 
closed with cement for the same purpose. The outer tubbing 
is 3}ft. high, and the inner one about 16in., and both are held 
together by strong wrought iron hoops. In thecentre of the 
hollow space inside the bed a granite block is fixed for carry- 
ing the vertical shaft, the remaining space being filled in 
with clay or sand. On the vertical shaft, a little above the 
tubbing, a cast iron centre piece is keyed, for carrying the 
four arms, which project nearly to the outer diameter of the 
bed. On the bed are placed four granite drags 10in. high, 
their length being such that they do not touch the cement 
connecting the tubbing and bed. The drags are fixed, by 
means of bolts wedged into them, to an iron ring, passing 
over their centres, which can be raised or lowered by four 
vertical screws that pass through the arms and which are 
fastened under the iron ring. Besides connecting the drags 
with the arms, as above described, they are fastened by 
chains provided with screw swivels for tightening or loosening 
them. This connection is an important matter when the bed 
is new and rough, but after it is worn smooth the back 
chains are usually left slack. When the runners are worn 
and become light, iron weights are placed on the ring attached 
to the vertical screws. The gearing of each mill is provided 
with a coupling on the main shafting, so that they can be 
worked independently of each other. The mills are fed 
by hoppers having a movable shoot, which can be raised 
or lowered as occasion requires. Underneath the mill 
a spout and launders are set, the former for collecting the 
mercury, and the latter for carrying off the waste. The 
mercury spout is made of iron or earthenware and passes 
under the bed toa hole 2in. in diameter bored through it. 
When the mill is at work this hole is stopped with a plug of 
hemp, and when necessary the whole contents of the mill 
can be discharged through it into the mercury canal. At 
the opposite side there is a line of holes bored in the outer 
tubbing, provided with plugs, and enclosed by an upright shoot 
connected with the waste launder. Whilst the ore is being 
ground, from 51b. to 10 lb. of lime is added per ton to prevent 
sickening and consequent loss of mercury. The quantity of 
ore treated in each mill varies with its character, and ranges 
from 10 cwt. to 20 cwt. per twenty-four hours, pyritous ores 
requiring a much longer time for amalgamation. The mills 
are started with about 55 gallons of water, and when all are 
fairly in motion the ore is added in separate charges of about 
40lb., sufficient time being allowed for the partial grinding 
of each lot before another is added. During the process of 
grinding the mills are kept running at full speed—about 
thirteen revolutions per minute—this operation usually tak- 
ing about ten hours to complete. The speed is then reduced 
to five revolutions, about 9lb. of mercury is added to each 
mill, and the amalgamation process is continued uninter- 
ruptedly for about thirteen hours more. The hole in the 
mill bed is then opened, and the whole contents of the mill 
are washed into the wooden dish, where the mercury and 
amalgam are collected, the whole operation occupying about 
twenty-four hours. 

The cost of & mill complete is about £40. A bed lasts from 
six to ten months, and a set of four runners from three to 
four weeks, depending upon the character of the stone 
treated. The cost of a mill-bed placed in position is about 
£7 123., and that of a set of runners about 103. All the 
machinery is worked by hydraulic power, the power required 
per mill being estimated at 3-horse power. The Marsden— 
14in.—stone-breaker and Cornish rolls—20in. by 13in.—which 
crush the ore to pass a sieve of nine holes per square inch, 
= through about 1000 tons of ore per month working ten 

ours per day and six days per week. Two labourers are 
required to feed them. 

Girls earn daily from 94d. to 114d.; labourers, 1s. 7d. to 
1s. 10d.; mill-men, 2s. ; smiths, 2s. 7d. to 3s. 9d.; carpenters, 
2s. 7d. to 33. 2d.; and masons, 2s. 5d. to 2s. 7d. The reduc- 
tion of one ton of ore at the Pestarena Works costs, including 
picking and passing through stone-breaker and rolls, 2s. 10d. 
The amalgamation of one ton of ore costs, including mercury 
loss, wear and tear of beds, gearing, &c., about 6s. 5d. per 
ton. The amount of mercury lost in milling is about 5 oz. 
per ton of ore. During the year 1893-1894 work was carried 
on during 312 days. On an average 26°5 mills were working 
daily ; 53364 tons of dry ore were treated, yielding 7210 oz. 
of bar gold, representing 1 oz. 7 grains of fine gold per ton of 
ore, assay of samples indicating a deficit of 3 dwts. per ton. 
Which results are remarkably good when the character of the 
ore is borne in mind. 

“* Remarks on the Banket formation at Johannesburg,” by 
Mr. A. R. Sawyer, show that geologists and others have still 
many problems to solve before a definite opinion can be 
expressed with regard to the manner in which this group of 
rocks was formed, or how it has become broken up, tilted, 
and re-mijusted, or the relation it bears to other rock 
formations in South Africa and its relative age. The author 
is inclined to regard it as originally shingle banks or gravel 
beaches, which the intrusion of igneous rocks has subjected 
to high temperatures, and in which the tilting, collapsing, 
and re-adjustment have also developed heat, and so, with the 
help of water, brought about the changed appearance now 
observed, He also thinks that appearances agree better with 
the theory that the gold was deposited after the formation of 
the banket beds than at the time of their formation. His 
views are supported by statements of fact and sections. 

The limiting explosive mixtures of various combustible 


them in the dark by applying a light to the mouth of the 
cylinder when held upright and when inverted ; the mixtures 
were most readily kindled in the latter case. In this manner 
the following results have been recorded :— 


Limv's of Explosive Mixtures of Various Gases with Air, 
| Percentage of gas mixed 
with a. Method of 








Combustible gas used. - 
Lower explo- | Upper explo- kindling. 
sive limit. sive limit. 

Methane or marsh gas { : | : ; —, a 

? f 5 28 Upward 
Coal gas.. \ 9 22 Downward 
Water gas .. és 9 55 Upward 
Hydrogen ae 5 72 os 
Carbonic oxide .. 13 75 os 
Ethylene 4 22 


Upward signifies with the mouth of the jar downwards. 

The change of composition produced in air by flames and 
by respiration.—Dr. Clowes, in a paper with this title, 
stated that he has allowed the various flames to burn in 
an enclosed volume of air until they were extinguished by 
their own products of combustion, and has then determined 
the composition of the atmosphere which caused the ex- 
tinction of each flame. Since the pressure of the atmosphere 
around the flame was found to have considerable influence 
upon the extinction of the flame, the apparatus was arranged 
so as to maintain the enclosed air always at atmospheric 
pressure. Accordingly the extinction of the flames was 
dependent only upon the composition of the different atmo- 
spheres surrounding them, and was not affected by any 
variations in pressure. The results obtained have been as 
follows :— 

Composition of the Residual Atmospheres and of the Artijicial 

Atmospheres which Extinguish Flames, and of Air Expired 

from the Lungs. 


Proportions per 
a composition cent. of O» and 
of theresidualatmosphere Nz» in which 


Combustible substances in which the flame was flume is extin- 
extinguished. guished when 
introduced. 
( No. CO. Ox. Ny 
I. 
Alcohol, absolute 14°9 80°7 4°35 16°6 83°4 
4» methylated 15°6 | 80°25 4:15 17°2 82°8 
Paraffin lamp oil 16°6 80°4 30 16°2 83°8 
Coiza and paraffin .. 16°4 80°5 3°) 16°4 £3°6 
Candle .. 15'7 811 3°2 16°4 83°6 
If, 
Hydrogen .. as 55 94°5 _ 6°3 93°7 
Carbon monoxide .. 13°35 | 74°4 , 12°25 15°] 819 
Methane ° 15°6 82°1 2°3 17°4 82°6 
Ethylene (failed) — _ -- [13°2 86°8] 
Coal-gas : 11°35 | 83°75 =64°9 11°3 88°7 
II. 
Expired air (average) .. 16°15 | 79°9 3°95 — oo 


The occurrence, mode of working,and origin of petroleum in 
Lower Alsace.—Mr. L. van Werveke gave an account of that 
petroleum district. Petroleum occurs there in Oligocene beds. 
It has been proved to exist by borings at various levels to a depth 
of over 1000ft. The winning of petroleum in the district is an 
industry of great antiquity, and was already referred to as 
ancient by a writer of the fifteenth century. It used to be 
carried on by mining, but is now worked by borings in the 
usual manner. The production of crude oil in Lower Alsace 
in 1894 was 15,632 metric tons; the refined petroleum pro- 
duced amounts to 4000 metric tons a year, or 14 per cent. of 
the consumption of Germany. The author quotes the dif- 
ferent — expressed by various authorities regarding the 
origin o eye and adduces evidence in support of the 
view, held by Andreae and Schumacher, that the original 
petroleum bearing stratum belongs to the Tertiary, for both 
in Upper and Lower Alsace the oil occurs at a particular 
horizon; that it was a lagoon and delta formation, and that 
with the decomposing plants, which have yielded the brown 
coals as well as bitumen and oil, were mingled animal 
remains from which the nitrogen in the oil is derived. 

The copper and tin deposits of Chotd-Nagpore, Bengal, 
India.—Mr. Robert Oats in his paper gives an account of the 
situation, geology, and character of these deposits and of the 
past and present mining enterprises ; besides copper and tin, 
gold is also found in the district. The deposits are dissemi- 
nated through belts of sub-metamorphic rocks, and are 
bedded and not vein deposits. 

The magnetic survey of the United Kingdom.-—Professor 
A. W. Riicker, in reading his paper on ‘“‘The Magnetic Survey 
of the United Kingdom,” pointed out that the magnetic 
constants had now been determined at 882 places in Great 
Britain and Ireland. Two surveys had been made and the 
numbers worked up independently, so as to fix the etic 
condition on January Ist, 1886, and January ist, 1895. The 
secular change between these epochs had been calculated and 
all the observations had been finally reduced to the later date. 
Hence, by means of the table of secular change, it will be 

ible to determine the normal, undisturbed value of the 
eclination at any place in the United Kingdom for some 
years to come, and by means of a map,on which the devia- 
tion from the normal values is shown at the 882 places, it 
will be possible to gain some idea how far local disturbance 
is likely to affect the declination at any given place. Similar 
tables and maps are provided for the other magnetic elements. 
As regards local disturbances, it is found that the north pole 
of the com is attracted to certain a, co and to lines 
which can be traced for scores or even for hundreds of miles. 
These lines are called magnetic ridge-lines. As a general 
rule, @ region where basaltic rocks appear in large quantities 
on the surface, attracts the north pole of the magnet. On 
the basalt itself the disturbances are irregular, but an attrac- 
tion towards it is observed at stations near to, but not actually 
on the magnetic rock. This is very clearly shown in Antrim, 
in Scotland, between the Forth and the Clyde, and in North 
Wales. The ridge-lines to which the north pole of the needle 
is attracted often run through districts in which the under- 
lying strata are known to be non-magnetic for great depths. 
The author has, however, measured the magnetic permea- 
bility of a large number of specimens of basic rock, and has 
shown that tic disturbances of the magnitude of those 
observed in the United Kingdom can be accounted for if the 
surface strata conceal large masses of rock more magnetic 


Turning to the relations of lines of disturbance to the 
principal coal-fields of the United Kingdom, the author stated 
that these relations are not very simple, and could hardly 
be explained fully without the aid of detailed maps, A 
ridge-line has been traced from the neighbourhood of North 
Berwick to the Clyde between Glasgow and Hamilton, then 
north to Newmilns, and finally northward toward Ardrossan 
and Cumbrae. Ridge-lines have also been traced in other 
coal-fields, but the deviations are comparatively small, rarely 
amounting to as much as a degree. It is to be remembered 
that no magnetic map can indicate the much greater disturb. 
ances which may be produced by the immediate neighbour. 
hood of # small magnetic rock, the effects of which would 
be inappreciable a few yards off. In reference to this point 
it was pointed out that magnetic rocks are often permanently 
magnetised, and may deflect a compass held close to them 
through 40 deg. or 50deg. The permanent magnetisation is, 
however, irregular, and at a comparatively short distance the 
disturbing effect appears to be due rather to the uniform mag. 
netisation produced by the earth’s magnetic field. From the 
author’s special observations the general conclusions, both of 
theory and experiment, are (a) that dykes and thin uniform 
basaltic sheets produce no measurable effects except at dis. 
tances from their edges, which are small multiples of their 
thickness ; (b) that isolated masses of trap rock a few square 
miles in area produce no important magnetic effects at dis. 
tances comparable with their linear dimensions. 

With regard to the effect of geological faults on the 
compass, the author said the view commonly held that faults 
affect the needle, may in some cases have some foundation in 
fact. Aline of magnetic attraction coincided very closely 
with the great fault marked by the Caledonian canal. But 
though it is possible that magnetic rocks may lie nearer to 
the surface on one side of a fault than on the other, and that 
thus a magnetic disturbance may be produced, such an ¢fiect 
will be very small except under favourable conditions. If 
the throw of the fault is small compared with the depth at 
which the magnetic rocks occur, the compass-needle will not 
be affected. These results and generalisations demonstrate 
that the needle should not be relied on too freely for the 
survey and control of mine workings. 

On Saturday, owing to the courtesy of the London County 
Council, the members were enabled to inspect the interesting 
works in connection with the Blackwall Tunnel, and had an 
opportunity of testing their powers of resisting atmospheres 
of high pressure, of which many availed themselves, more or 
less to their discomfort. 








TRIALS UPON THE NORTH-EASTERN 
RAILWAY. 
By CLEMENT E. STRETTON, 

An important series of brake experiments was held on the 
North-Eastern Railway last week, between the 27th and 30th 
of May. The trial train consisted of one of Mr. Worsdell’s 
fine new engines—No. 1621—having a leading bogie, four 
coupled wheels 7ft. diameter, cylinders 19 by 26, and a steam 
pressure of 180 lb. per square inch. The train was made up 
of twenty-eight ordinary carriages and vans, and also a saloon 
carriage, and a rear van No, 278, which was fitted up as an 
experimental van, and was provided with all the required 
speed-recording apparatus, or a total of thirty coaches, all 
running on six wheels, and making a total length of train, 
including engine and tender, of about 1190ft. 

The North-Eastern Railway Company was well represented 
by Mr. Wilson Worsdell, locomotive superintendent; Mr. 
Raven, assistant superintendent ; Mr. Reid, stationmaster at 
Newcastle ; Mr. Smith, district traffic inspector; Mr. Head, 
chief brake inspector of the North-Eastern Railway, and 
others. The Westinghouse Brake Company was present in 
full force, having Sir Henry Tyler, vice-president; Mr. A. 
Kapteyn, general manager; Mr. Oppermann, assistant 
manager; and Mr. J. Smith, chief iuspector. The London 
and North-Western Company was represented by Mr. Maw- 
bey, district superintendent of Manchester. The Furness 
Company by Mr. Mason, locomotive superintendent, and Mr. 
Thomas Sutton, the carriage and wagon superintendent. 
The Great Eastern Company had Mr. Hill, of the loco- 
motive department, to act on their behalf. 

The Chatham and Dover, Brighton, and one or two other 
English lines were also represented by officials whose names 
did not appear. Ireland was also well represented by Mr. 
Ivatt, locomotive superintendent of the Great Southern and 
Western. The Associated Society of Locomotive Engineers 
and the American Institution of Travelling Engineers were 
represented by myself. 

The experimental van was fitted up with a “ Kapteyn’ 
speed recorder, working with a strap from a pulley on the 
axle. The results are therefore recorded upon long rolls 
of paper diagrams, and until these are examined and 
carefully measured it is not possible to exactly know the 
results which were obtained. The train, as already mentioned, 
consisted of thirty vehicles, all running on six wheels, and 
brakes were applied to the four end wheels of each vehicle. 
The brake was the Westinghouse ‘ quick-acting,” so 
arranged that it could be worked as quick-acting or as the 
ordinary automatic. The experiments were made between 
Newcastle and Tweedmouth. A train of thirty coaches is a 
terrible load for one engine, and also 1190ft. is a great length 
of train to pull up in an emergency. Many experiments 
were made, but the results were practically that when the 
“quick-acting” brake was used the stops were smooth and 
easy, but that when the ordinary brake was used the stops 
were very uneasy ; indeed, jerks took place which broke the 
couplings, and in one case left a distance which the writer 
found to be no less than forty-eight yards between the two 
portions. 

As already mentioned, the distance of each stop cannot be 
ascertained till the diagrams have been examined, but the 
writer, sitting in the guard’s window of the experimental 
van, was in a very good position to obtain the s by means 
of his own stop-watch before the brake was applied, and also 
to take the time in seconds from the brake blocks coming on 
to the wheels until the train stopped. The average train 
speed was from 40 to 50 miles an hour, but in two cases it 
was much higher, namely, 64 and 66. The last day of the 
trial was taken up by timing the seconds — to apply 
the brake in various parts of the train, and to a general 
examinatior of the apparatus when standing in the sidings. 


BRAKE 








On June 1st the keels were laid of four new ships for 
the Russian Navy—the gunboat Chraleryi, the coast defence iron- 
clad General Admiral-Apraxin, the first-class cruiser Rossija, and 
the training ship Viernyi, Afterwards the new ironclad Sebastopol 








gases with air.—Dr. F. Clowes explained that he prepared 
artificial mixtures of gases in glass gas cylinders and tested 


than those which exist on the surface. 


was launched, 
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RAILWAY MATTERS. 


Accorp1nG to an official report abstracted in a German 
paper, there were on January ist in Italy four electric roads 
having a total length of about 74 miles, 


Tye Government railroads of Chili are to build about 
cight new locomotives, and bids for the construction of these 
engines have recently been invited in the United States and also 
in Earope. 

Sanction has been given to a scheme for doubling that 
portion of the Bomhay, Baroda, and Central India Ruilway 
which is situated between Virar and Palhar, a distance of about 
twenty miles, 


An extension of time has been granted for the comple- 
tion of the Chignecto Ship roan ps provided that the company 
would guarantee a certain amount of traffic annually before claim- 
ing the Dominion subsidy. 


SeconD-cLAss sleeping cars on German lines are much 
appreciated by passengers on account of their comfort and cheap- 
ness. We should be glad to see the railways of other countries 
follow Germany's example, 


A raiLway 2$ miles long near Paris is to have its 
motive power changed from steam to electricity ; being the first 
railway in France in which this change is to be made. There will 
be two locomotives of 400-horse power each, drawing trains of 
eight and ten cars, 


A contract has recently been secured, in competition 
with several German firms, says the Llectrical World, by tbe 
French Thomson-Houston Company for the construction of an 
electric tramway, about two miles long, on tha overhead-condactor 
system in the city of Oporto. 


THERE is a scheme on foot to construct an electric rack 
railway at Lucerne up theSonnenberg. The linejwill be 3°8 ki'oms. 
long, the terminal station being at an altitude of 2555ft. Carrent 
will be supplied from the Rathhausen central station. The line 
will be of the metre gauge, the speed ranging between 9 and 12 
kiloms, per hour, 


Ir is said that the gas tramcars in Dessau and other 
German cities cut their way through snow 74ft. deep quite 
easily, They are even able to push snow ——— before them, in 
addition to carrying their own load. he electric cars, on the 
other hand, in Lubeck, Dresden, and other places, have been 
forced to stop running by snow, while the gas cars work without 
interruption. 


Tre work of constructing the Lancashire, Derbyshire, 
and East Coast Railway, which is expected to render an important 
service in farther opening up the Midland coal districts, was 
started about three years ago, and has been carried on so actively 
that the first portion, from Chesterfield to Lincoln, will be opened 
on the 15th inst. Mr. H, Willmott will be the general manager of 
the new line, 


Four new railways were opened for traflic last week. 
Tae most important of these is the section of line between Dalabole 
and Wadebridge, which brings the London and South-Western into 
contact with the Great Western in North Cornwall. The other 
openings are a line between Forfar and Brechin on the Caledonian, 
the extension of the West Highland Railway from Fort William to 
pee and the Seacombe extension of the Wirral lines in 
Cheshire. 


Tue completed returns of French railway receipts for 
1894 make the following comparison with the figures of the preceding 
year :—State railways, 1894, 2761 kiloms.; 1893, 2708 kiloms. Prin- 
cipal companies, 1894, 32,446 kiloms.; 1893, 32,062 kiloms. Minor 
companies, 1894, 851 kiloms. ; 1893, 851 kiloms, Uaguaranteed com- 
panies, 1894, 342 kiloms.; 1893, 320 kiloms. Totals, 1894, 
36,400 kiloms,; 1893, 35,941 kiloms. The total length of new lines 
opened during 1894 amounted to 422 kiloms. 


Apvices from Guatemala report that on March 15th 
the firat forty miles of the Northern Guatemala Railway were 
opened to the public from Paerto Barrios to Los Amates, and two 
trains are now raoning daily in both directions, By the end of the 
year Silvanus Miller, the contracting engineer, expects to have 
eighty miles completed and in operation. The Railroad Cazette 
says this railway is bying built by the Gaatemalan Government, 
but most of the material comes from the United States. 


Anone the rules for safety recommended by the United 
States State Railroad Commission is one to the effect that cars 
shall stop at transverse streets before crossing them instead of after, 
and with the front platform opposite the cross walk ; and another 
that cars meeting at such crossings must stop or slacken speed, so 
that passengers getting off either car can have a good chance to see 
the other before stepping in front of it. Low speed limits are also 

rescribed. It is stated that the Brooklyn Heights Railroad 
mpany is adopting these rules, 


Tue Alpine tunnel, thirty-four miles east of Gunnison, 
Colo., on the Denver, Laadville and Gunnison Railway, is being 
again opened to traffic, after being closed for about five years. 
Engineering News says that this tunnel is about 12,000ft, above 
sea-level, and in winter especially it is difficult to keep it open. 
The Union Pacific, after Fr ongoms. it for some time, abandoned it 
some five years ago, and the receiver of the Gulf system is now 
draining the tunnel preparatory to resuming traffic through it. 
Tois tannel is erroneously quoted by the daily press as the highest 
inthe world, The Galeria tunnel on the Central Peruvian Rail- 
way has an elevation of 16,645ft. above sea-level ; and Oroya, the 
present terminus of the line on the eastern slope of the Andes, has 
an elevation of 12,178ft. 


On Saturday the first tangible sign of Liverpool's tardy 
awakening to her declining condition as a seaport became an 
accomplished fact. The trial trip on the new railway between 
Edge Hill and Liverpool Pierhead, took place on Saturday under 
satisfactory conditions. The Dock Board has erected a new 
terminal station at Pierhead and strengthened various bridges on 
the docks, so that passengers for the Transatlantic lines as well as 
for coastwise steamers will be landed at Pierhead instead of at 
Lime-atreet Railway terminus, The sailing out of Liverpool was 
performed in eight minutes from Edge Hill to Waterloo Tunnel 
terminus, eight minutes more being occupied in crossing the street 
and new bridge and line running parallel with the Mersey. By the 
new connections which now await the Board of Trade inspection, 
Liverpool will be placed on a footing with Southampton as to 
passenger facilities, 


In the March number of the “ Transactions” of the 
American Institute of Electrical Engineers is a description by Dr. 
Cary T. Hutchinson of a large electric locomotive which has just 
been finished by the Baldwin Locomotivp Works. This locomotive 
has eight drivers connected rigidly by side bars, making a wheel 
base of 16ft., the length over all being about 30ft. The weightis 
133,000 lb, uniformly distributed on the eight drivers, giving 
16,700 lb, on each driver. There are four motors, one on each 
axle, the motors being built directly on the axle without springs 
of any kind between the armature and the axles, The machine 
has & capacity, on a four-hour test, of 1000-horse power at a speed 
of thirty-five miles per hour, The regulation is the series 
parallel, the motor being :—(1) All in series ; (2) two series by two 
in parallel ; (3) all four in parallel. There is also a resistance in- 
tended for use on first position in starting. The lowest speed, 
without resistance, is about seven miles per hour. 





NOTES AND MEMORANDA. 


Tue friction in all the water mains in Detroit has been, 
according to the Engineering Record, investigated by the civil 
engineer of the department, Mr. G. 8, Williams, who finds that at 
the period of minimum consumption the average friction head is a 
little less than 8 per cent. of the total head pumped against, and 
at times of maximum draught this was increased to 30 per cent., 
the average for the year being about 16 per cent. 


In London last week 2569 births and 1308 deaths were 
registered. Allowing for increase of population, the births were 
thirteen above and the deaths 224 below the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes, which had been 16°6, 16°5, 
and 16°3 in the preceding three weeks, further fell last week to 
15°5. During the four weeks ending on Saturday last the death- 
rate averaged 16°2 per 1000, being 2°7 per 1000 below the mean 
rate in the corresponding periods of the ten years 1885-94, 


From statistics recently published it appears that 81 
per cent. of the number of central stations in Germany use the 
continuous current, and represent 78 per cent. of the total power ; 
54 per cent, of the stations use steam power, representing 81 per 
cent, of the total power ; only a few use water power exclusively, 
and still lees use gas ; over one-half of them have a capacity of less 
than 100 kilowatts; there are forty-three medi lai tati 
and twenty very large ones ; only 15 per cent. of the energy is used 
for motors. There are altogether 148 stations, representing 33,896- 
horse power of machinery, besides 4589-horse power in accumu- 
lators, 


Tue blast furnace condensation of dust and metallic 
fames forms the subject of a communication to the Echo des Mines 
by M. U, Le Verrier, Ingenieur-en-Chef des Mines. It is sought 
to insure the cooling down of the outside of the conveying pipes, 
and for this purpose suspended cast iron pipes, or squares made 
of hollow bricks, or very thin walls of cement strengthened by 
metal framework ara re For provoking the deposit of 
dust it was formerly sought to redace the speed of the current by 
causing it to pass through chambers of large sectional area ; but 
it appears that better results are obtained by interposing obstacles 
for increasing the surfaces of friction. 


A PAPER was recently read before the Paris Academy 
of Sciences, on the ccelostat, a mirror apparatus giving an image 
of the sky which remains fixed with regard to the earth, by M. 
G. Lippmann, A plane mirror is mounted on an axis resting on 
fixed bearings. The mirror and its axis are parallel to the polar 
axis. A motor turos the system at a uniform speed once round 
in forty-eight sidereal hours, in the same direction as that of the 
celestial sphere, The author gives a proof that this mirror fulfils 
the necessary conditions, and points out wherein it differs from 
the ordinary siderostat. He shows how the siderostat may be 
used to demonstrate the principle of the ccclostat, and how the 
latter instrument can be employed in place of an equatorial. 


GrsNER's method of protecting iron and steel against 
rust consists in forming on the surface of the metal a double 
carbide of hydrogen and iron, which is extremely hard and 
adherent, In fact, a bar thus coated can be bent through an angle 
of 45 deg. without disturbing the layer. In carrying out the 
process, the articles are thoroughly cleaned from rust, but it is not 
indispensable to remove all oil or grease. A couple of gas retorts 
are placed alongside each other, and raised to a temperature of 
from 600 deg. C. to 700 C. The articles to be treated are then 
placed in these retorts for about twenty minutes, after which a 
current of hydrogen is passed through the retorts for forty-five 
minutes, A small quantity of naphtha is then introduced, the 
supply being maintained for ten minutes. It is then stopped, the 
current of hydrogen being kept up fifteen minutes longer, when it 
is stopped and the retorts allowed to cool to 400 deg. C., and when 
this temperature is reached the doors can be opened and the 
finished product removed, The coating thus given has a bluish 
colour, 


Some chimneys are made smaller at the top than at 
the base of the flue; others are larger at the top; and still others 
are of uniform size throughout, according to the fancy of those 
who designed them, writes W. H. Wakeman in Power and Trans- 
mission, Those who advocate the first, claim that it is the most 
natural way to build a chimney, and as the products of combustion 
ascend they become cooler, consequently contract, and do not need 
as much space as when they commenced their ascent. Advocates 
of the second, while they admit that the gases contract on cool- 
ing, call attention to the fact that as the chimney is higher, the 
friction of the contents increases rapidly, and so deem it advis- 
able to enlarge area of the chimney or stack, as the draught is 
materially increased thereby. Those who are in favour of the 
third tell us that the contraction of the gases and other products 
of combustion counterbalances the friction and so a fiue of uniform 
size is correct, Each can show chimneys built according to their 
ideas which are doing good work, but it is a hard matter to show 
that the same draught could not be obtained with a chimney 
built according to another design, and until this is done the 
matter of which is the best must remain an open question. 





Rererrine to the recent subway explosions, the 
Electrician hazards the following explanation. We have a cathode 
separated by a film of electrolyte from a larger supply in damp 
wood, connected with an extensive vat in the form of the earth. 
There is then a continuous flow of dilute solution of salt to the 
cathode, Soda is formed, and as the water is scarce, sodium. 
This process, going on by the month or year, can accumulate con- 
siderable quantities of soda and sodium, and, of course, carbonates 
are also formed. The sodium may light the gas in many ways. If 
there ie a pressure of 100 volts or more on a circuit, which, owing 
to the gradual accumulation of caustic, has a fairly low resistance, 
temperature high enough to fire a piece of sodium suddenly 
exposed to the air by a flake of protecting hydrate or oxide falling 
off may easily arise. That the sodium is in lumps shows it must 
have been hot at least once, as it would not otherwise be run 
together unless it aggregates in like flints in chalk. In many cases 
potassium was also present. Potassium fires more easily than 
sodium. The metals also alloy and form a liquid which will light 
even without being thrown into the water. This alloy being liquid, 
a coating cannot adhere to and protect it. Whena dropis spilled on 
the table, if it does not catch fire at the tims, it will if a duster 
is used to wipe it away. 


Ar the meeting of the French Society of Civil 
Engineers, on February Ist, Mr. S, Jordan described an improved 
farnace by which he had greatly reduced the cost of roasting 
carbonate iron ores, Mr. Jordan found that in Cleveland, 
England, and in various places on the Continent, from 30 to 40 
kilos, of fine coal were required for the roasting of 1000 kilos. of 
raw carbonate. This appeared highly economical when compared 
with the consumption of coal in the calcining of limestone, which 
required a consumption about 34 times asgreat. Mr. Jordan, how- 
ever, succeeded in constructing at Bilbao a furnace where the con- 
sumption of coal per 1000 kilos, was reduced from 30 or 40 to 4 kilos, 
The furnace is nearly cylindrical, 4 metres in diameter and about 
94 metres high. It furnishes daily about 60 tons of roasted ore 
from 85 to 86 tons of crude ore. The Engineering and Mining 
Journal says :—‘‘In the construction of this furnace Mr. Jordan 
sought to provide that the ore should at first descend uniformly 
and in horizontal layers, becoming gradually warmed until it 
arrived at the zone of combustion, where the disengagement of 
the carbonic acid is completed. Below this level the resulting 
protoxide combines with an additional supply of oxygen to form 
peroxide. Ina r plant, now being constructed, the previous 
reduction of the fuel to a gaseous form is entirely abandoned.” 











MISCELLANEA. 


Tue foundation stone of the Elbe-Trave canal was 
laid at Lubeck on the 31st ultimo. 


Tae Government of India have decided to reorganise 
the Survey Department, ard to divide it into three services— 
Imperial, provincial, and enbordinate, 


Tue Emperor of Germany has just appointed Dr. 
Friedrich Kohblrausch to the presidency of the Imperial Technical 
Institute, in which position he succeeds the late Professor von 
Helmholtz, 


INEFFICIENT coal bunker ventilation was the prime 
cause of a serious explosion on Wednesday night at Dartmoutb, 
on board the Italian royal yacht Savora, belonging to the Dake of 
Genoa. The ignition of coal gas thus accumulated in an after- 
bunker caused an explosion which severely injured three men. 


Dvrine a violent thunderstorm which visited the north 
of Germany on Friday last, the lightning struck a petroleum tank 
in Harburg belonging to the Bremen Trading Company. The 
Times says the fire spread with alarming rapidity, and in a short 
= of time about 70,000 empty and 3000 full barrels were in 

ames, 


Tue Secretary of State for the Home Department has 
requested the following gentlemen to inquire into and report on 
the manufacture, filling, and use of gas cylinders :—Professor C. 
V. Boys, Professor H. B. Dixon, Dr. A. Dupré, the Rav. F. J. 
Smith, and Professor W. C. Unwin. Mr. Robert F. Reynard, of 
the Home-office, will act as secretary to these gentlemen. 


WE have received from the Immisch Electric Launch 
Company a small pamphlet entitled ‘‘Immisch Electric Laun hes.” 
This little book, besides being descriptive of the company’s electric 
launches, contains timetables of the train services to and frcm tke 
various places on the river whence these launches can be hired ; 
also maps of the river, the whole being bound together in a neat 
and handy form. 


M. Depots, of Reuleaux, France, has patented a mix- 
ture which, according to the Moniteur Industriel, when burned 
will withstand the highest temperatures. The mixture is com- 
posed of quartz or flint, and sulphate of barium. The proportions 
are varied, according to the needed resistance of the material ; in 
some cases ground. Padding stone is also added to the ‘‘ mix.” 
The mass when moistened will take any shape, like ordinary fire 
clay, and is dried and burned in the same manner, 


WE read of an electric plough which has been brought 
out in Germany by Mesers. F, Zimmerman and Co., of Halle, and 
is said to have given satisfaction on its trials. A chain is stretched 
round the field where required, and runs over a sprocket wheel on 
the motor. The latter is thus able to wind itself along, and drag 
the plough after it. The cable to the motor is carried on a number 
of small trolleys, running over the ground. The length of cable 
is sufficient to reach across the field, as the motor, as it winds itse!f 
backwards and forwards, swings the cable over the ground. By 
starting work on the side nearest the engine, and working up the 
field away from it, the cable does not foul the plough. 


H.M.S. Suuran, since our mention last week of her 
performance on her first trial, has since undergone four hours’ 
steaming, so that the engines should develope 8000-horse power, with 
a steam pressure of 150 lb. and an air pressure in the stokehold not 
exceeding 3in. of water. The actual mean data of the run were 
as follows:—Steam in boilers, 1511b.; vacuum, 25°9in.; revolutions 

r minute, 93°8; indicated horse-power 2277 (high-pressure), 2989 
[otesaatiainguanseeh, and 2978 (low-pressure), and total power 
8244. These results were obtained with an air pressure of *36in. 
and a coal consumption of 2°4lb, per unit of power per heur. 
The average speed of the ship was 15°3 knots, measured by 
patent log. 


Accorpine to the Times St. Petersburg correspondens, 
Russia takes a long time to finish and equip the battleships which 
she is now constructing and launching so rapidly. Including the 
Sebastopol, there are at present five uncompleted ironclads 
anchored in the Neva, two of which were launched in 1893, and three 
or four of them are receiving their engines from the three English 
firms, Messrs. Hawthorn, Leslie, and Co., Maudslay, Sons, and 
Field, and Humphrys, Tennant, and Co. Moreover, Russia has 
only four available docks bere for repairs. The newspapers stats 
that twelve new torpedo boats are also being constructed on the 
Neva, and that another 8000-ton cruiser of the Nakhimoff type 
will shortly be laid down. 


Art the annual meeting of shareholders of Kynoch and 
Co., held on Wednesday in Birmingham, says the Standard, Mr. 
Arthur Chamberlain, who presided, drew attention to the most 
important advance they had made by undertaking for the Govern- 
ment the manufacture of cordite. They had erected, in addition 
to the cordite manufactory, works at Arklow for producing nitro- 
glycerine, nitric acid, and concentrating the sulphuric acid. Other 
developments were contemplated. They had erected at Arklow 
no fewer than twenty-nine separate and distinct buildings, sur- 
rounded by earth mounds that would do credit to a first-class 
fortress. Power was supplied by a gas engine, for which they had 
laid down a gas-producing plant, and the works were lighted by 
electricity. 


Tue dockyard authorities at Sheerness have begun the 
construction of the new third-class twin-screw protected cruiser 
Pelorus, which is the first of a new — of fast cruisers designed 
for the Royal Navy by Sir W. H. White, K C.B., Director of 
Naval Construction. She is t» have a length between perpen- 
diculars of 300ft., and an extreme breadth of 36ft. 6in. When 
fully equipped she will have a displacement of 2135 tons, and will 
draw 12ft. of water forward and 15ft. aft. The Pelorus will be 
unarmoured, but will be fitted with a protected turtle deck of 
steel, 2in. in thickness, over the vital parts of the ship. Ths 
machinery of the Pelorus is to ba supplied by contract, and it is 
intended to fit her with engines of 7000-horse power—indicated— 
which are estimated to propel her ata speed of twenty knots. Her 
armament will consist entirely of quick-firing guns. Eight of the 
new 25-pounders are to be mounted on her upper deck, and she is 
also to carry eight 3-pounder Hotchkiss guns, which will be 
distributed in different parts of the vessel. The Pelorus is ordered 
to be ready for launching before the close of the present financial 
year. 


Tue difficulty of disposing of the sewage of the 
largely-increasing neighbourhood of Far Cotton and Cotton End 
was for many years a great trouble to the Hardingstone Local 
Board, but it will now very soon be cleared away, and a new system 
adopted, which, it is believed, will meet all requirements for many 
years tocome. The Local Board agreed to a system which was 
prepared by Mr. J. Eanson, consulting engineer, and the work has 
since been carried on by the newly-formed Hardingstone Urban 
District Council, and is now closely approaching completion. At 
one point the main sewer has to be taken under the river in a 
syphon-shape, and then across the meadows to the borough culvert, 
a few yards to the west of the sewage works. The main consists 
of 18in and lbin. iron pipes, and the drains in the street are of 
Hassall’s patent 9in. and 12in. As stated, Mr. Eunson is the con- 
sulting engineer, and the surveyor is Mr. J. Ingman, of Messrs. 
Ingman and Shaw, of George-row, Northampton ; Mr. H. Weldon, 
of Birmingham, is the contractor; and Mr. E, Randall, of North- 
ampton, who was engaged in the making of the Market Har- 
borough Waterworks and the erection of St. Matthew’s Church, is 
the clerk of works. The contract is £6400. The dual system 
of drainage is adopted for the district, and the storm water will be 
taken to the dyke by the side of the Midland goods railway. 
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THE SOUTH AFRICAN EXHIBITION. 


THe South African Exhibition, which has just been 
opened at the Crystal Palace, consists of the display in the 
grounds, and the loan collection in the south nave of the 
main building. The latter, which has been organised by 
Mr. Lewis Atkinson, of the South African Department of the 
Imperial Institute, might be subdivided into sporting 
appliances and trophies, curiosities, and exhibits illustrating 
the industrial and commercial development of the country. 
Amongst these gold and diamonds mining play an important 
part; and the exhibit which seems to attract the most 
attention is the collection of uncut diamonds shown by the 
De Beers Consolidated Mining Company. They are exhibited 
in the same cage, with a safe underneath, which was made by 
Messrs. Chubb and Co. for the Koh-i-noor diamond at the 
Exhibition of 1851. Many of these diamonds are of a good size, 
but they are all in the rough; some are shown half projecting 
from the matrix, as they have been accidentally ects 
by a blast. The colours vary from pure white to rose pink, 
olive green, golden yellow, dark brown and black. There are 
also twin crystals, and othor irregular forms. 

Messrs. Wernher Beit and Co. show a model of a diamond 
washing machine as used now in the Transvaal. It is 
essentially similar to the full sized machine which was 
exhibited at Antwerp Exhibition, and described in Tux 
ENGINEER on June Ist, 1894, page 469. A model of the first 
washing machine employed at Kimberley isshown by Messrs. 
Barnato Bros., of Hatton Garden, and does not differ much 
from that which is now used. Besides the diamonds, the 
De Beers Company shows a model of the Kimberley mine, 
and a number of photographs taken almost every year from 
1872 to 1885. The model shows the mine divided off into a 
number of rectangular plots, at different levels, but all in the 
open air. A rope-way from each connects with a high 
wooden frame at the top, so that buckets are run up to it 
from each working. 

The only gold-mining appliance is a model of a ten-stamp 
1000 lb. battery, exhibited by Messrs. R. Hornsby and Sons, 
of Grantham, and especially designed for use on the Wits- 
watersrand gold fields. There are two large hoppers, one 
for each five stamps, and the ore falls into them from a stone 
crusher. From these it passes to a small hopper on wheels, 
serving as a feeder, and fitted with the recently-introduced 
automatic arrangement for regulating the feed. By discon- 
necting the lever, this small hopper can be run back when 
necessary for cleaning, or for repairs. The mortar boxes 
are of the type known in the United States as the 
“‘Home-stake” pattern. The amalgamated copper plates 
for intercepting the free gold in the crushed ore 
which flows from the mortars are also shown. The 
same firm exhibit a working model steam engine, 
fitted with automatic expansion gear. The Sheba Gold 
Mining Company shows samples of gold-bearing quartz, tail- 
ings, and concentrates. The Oceana Coal Company has 
two blocks of South African coal, each about a yard cube. 
They have apparently been mined a long time, and the 
surface presents a very weathered appearance. The only 
other machine model, besides those mentioned above, is one 
of a wool-washing machine, made in the Uitenhage work- 
shops, and lent by the Imperial Institute. The Netherlands 
South African Railway Company shows a section of its perma- 
nent way. They have 601b. Vignoles rails, carried on 
plates, through which they are screwed to the hard native 
wood sleepers, The fish-plates are L section, and are cut 
away for square washers at the screws. The gauge is 3ft. 6in. 
Drawings are shown of the rolling stock, made by the Royal 
Coach Manufactory, Haarlem, Holland; the saloons are 
elaborately fitted, and apparently very comfortable. 

Blue asbestos, in fibre, and prepared as packing, sheets, &c., 
is shown by the Cape Asbestos Company. This material, 
which is pale blue in colour, is found in Cape Colony, the 
exbibitors say, in inexhaustible quantities. They exhibit a 
boiler lagged with it, and mention that the boilers and 
steam pipes of the British and Colonial Steam Navigation 
Co.’s ships Johannesburg, Fort Salisbury, and Buluwayo, 
are covered with blue asbestos. A fine model of these ships, 
which were described and illustrated in last week’s ENGINEER, 
is amongst the exhibits, and to show the size of the hold, a 
carriage of the Netherlands South African Railway Company, 
complete even to lamps, buffers and wheels, is just being 
lowered into it from a derrick. Messrs. Donald Currie and Co. 
show models of the Castle Line steamers Tantallon Castle, 
Duncttar Castle, Norham Castle, and Arundel Castle, whilst 
the Union Line have sent models of the Norman, Scot, and 
Goth. All these vessels have twin screws. The dimensions 
of the Norman are as follows:—Length, 502ft.; breadth, 
53ft.; depth, 37ft. 6in.; tonnage, 7537. They have also put 
up sections showing in full size the arrangement of the 
smoking room, dining saloon, and library of that vessel. 
There are several other models which are only indirectly con- 
nected with South Africa, such as that of Southampton 
Docks, described in these columns last year. 








BREAKDOWNS AT SEA.* 
By Mr. W. WELBURY. 
(Continued from page 475.) 

Connecting-rods. — Connecting-rods do break occasionally, but 
not often ; the foot of the rod is the part which most frequently 
gives trouble; probably this is the oftenest due to one of the 
bottom end bolts breaking. Occasionally they fracture about the 
centre of the shank if they have been welded. A North-country 
steamer a few years ago was bound with a cargo to a coaling 
station in the Atlantic. When crossing the Bay the low-pressure 
connecting-rod broke at the foot, doing a great amount of damage, 
The ship was got into a Spanish port working one engine, remain- 
ing there until new parts were sent out from home. When four 
days out after repairing, the new low-pressure rod gave way in 
the shank where it had been welded, completely wrecking the 
low-pressure cylinder ; the vessel again having to make port—this 
time her port of discharge—under the high-pressure engine. 

Propellers.—The position of the propeller renders it liable to 
accident from striking the ground, floating or partially-submerged 
objects, When made of steel or iron it is subject to corrosion to a 
very serious extent, on the forward, or as it is termed on board 
ship, the go-astern side of the blade. Various means have been 
tried to prevent this action; but, up to two or three years ago, 
these may best be described as unsuccessful. Steel blades have 
been so badly corroded efter a few months’ use as to necessitate 
replacing. When part of a blade has been broken off a four- 
bladed screw, it is usual at the earliest opportunity, if it is not 
convenient to change the screw or the blade if made loose, to cut 
@ corresponding piece off the blade opposite to it, so as to insure 
steadiness of working in the engines; there will be no loss of 
speed from this cause, so long as the propeller is quite submerged. 
Steamers have run thousands of miles with propellers damaged 


* Read before the Yorkshire College Engineering Society, February 18th. 


to various extents. A few years ago a ship in the Australian 
trade travelled over 4000 miles, at a speed of over 10 knots an 
hour with 14 blades only, the rest being broken on the voyage, 
Propellers with loose blades are liable to cast them through the 
studs by which they are secured to the boss, breaking owing to 
the nuts coming slack, or if the sea water should get to the 
threads in the boss, they will rapidly corrode and allow the studs 
to be drawn out. There are few known cases of a ee 4 reaching 
port unaided after the propeller has been totally disabled. Two 
of these may be named, viz., the Cereda, cf North Shields, 
and the Ardenrigh, of Glasgow. 

Broken thrust shafts.—The 8.8. Olympias, cf Sunderland, was on a 
voyage from the Black Sea to the United Kingdom with grain. 
After passing Malta strong head winds with a heavy sea prevailed. 
On the fourth day the thrust shaft broke across at the forward 
collar, Sail was at this time being set to a light fair wind. The 
screw having struck something previously and knocked one of the 
blades off, it was found impossible to make any headway, although 
the tail shaft was disconnected to allow the propeller to revolve, 
but this it would not do, owing to being out of balance through 
losing a blade, Six hours were thrown away over this. The engi- 
neer then determined to try and splice the shaft somehow, though 
very short cf tools for such a job, The engines were compound ; 
the diameter of the shaft at bottom of collars was 83in., over the 
top of them 104in. It was necessary to lift the shaft a consider- 
atle height to get the carriage out—this occupied some time as 
the space was confined. Three keyways were then cut in the 
shaft, and keys Qin. by 2in. by 1gin. fitted into them, the shaft 
ends being first drawn together, and each key fitted in as the key- 
way was cut ; the keys being dovetailed kept the ends close, The 
bulkhead stuffing-box, being made in two parts, was made to fit 
over the keys, thus binding them into the shaft, and to strengthen 
it as it was cast iron a wrought iron hoop was taken cff one of the 
masts and bolted round it. The stuffing-box covering nearly all 
the thrust rings, this bearing had to be dispensed with, the thrust 
being taken by the main bearing brasses. e repairs took forty- 
three hours to make, working right through without any stoppage, 
After getting under weigh the vessel steamed at the rate of about 
five knots to the pcrt of Bona for further repairs. From the 
suecess that had attended his efforts so far, the engineer saw that 
it was quite possible to repair the shaft so as to take the ship home, 
instead of waiting for a new shaft to be made and sent out from 
England. The old keys were taken out, the keyways enlarged, 
and new keys made and fitted ; a keyway gin. deep was cut across 
the broken end of the shaft and key fitted into it. A very strong 
cast iron sleeve coupling in two parts bolted together was made at 
a foundry in the port, and to strengthen this two wrought iron 
hoops were bolted round it. The ship then proceeded for Sligo, 
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Mediterranean, and heavy weather in the Bay of Biscay ; but the 


Coast port in ballast to receive a new shaft. Head winds and seas 
were encountered, causing the engines to race very much, but the 


as when leaving Bona. Fig. 1 shows fracture, A stuffing-box, 
B wrought iron hoop, C plate clam Fig. 2 shows end view of 
shaft and stuffing-box. Figs. 3 and 4 show the positions of keys. 
Fig. 5 shows repairs made in harbour. 
key let into and through diameter of shaft. 

Large end bolts broken.—In December, 1889, the s.s. Fitzclarence 
was crossing the Atlantic, when about 500 miles from Bermuda 
the crank pin bolts of the low-pressure engine broke, causin 
damage as follows :—Piston, cylinder cover, both columns, an 
piston gland were broken, re bent, and nuts stripped 
off studs of pump lever bearing. All pumps were on this engine, 
so it was decided to try and repair damages, rather than proceed 
under one engine, The repairs were done thus :—The piston was 
patched with plates and tap bolts ; a cylinder cover was made of 
2khin, yellow pine deals ; the piston gland was plated ; a liner was 
put under the foot of connecting-rcd to make up the shortening 
due to the bend. As there was only one spare connecting-rod bolt 
in the ship, a much smaller bolt had to be used at one side of the 
brasses ; to help this a piece of lin. round iron was heated and bent 
round the foot of the rod, and under the cap on the inside of 
the bolt ; the wooden cylinder cover was shored down with two 
shores from a beam across the engine-room skylight. The column 
tops were shored down from the underside of the deck beams ; the 
lever centre cover from the same place ; a strong lifting screw was 
attached to the bottom of the cylinder, the other end made fast to 
an angle iron running across the bulkhead at a lower level than the 
bottom of the cylinder. The sbip proceeded with her engines 
running at 33 revolutions, reaching Bermuda without further 
incident, 

Damage to hull.—This is not an engine breakdown, but the 
ship’s engineers being interested it will probably prove interesting. 
The s,s, John Straker when leaving the port of Cronstadt in 
November, 1880, had to break her way through some miles of ice 
to reach the open water of the Gulf of Finland. When almost 
through she unfortunately holed her bow close to the stern, and « f 
course, forward of the collision bulkhead. Very little water came 
through the damaged plate at first, as the hole was blocked with 
ice; this washed away very soon, and various means were tried to 
stop the flow, but to little purpose. The sluice valve on the 
collision bulkhead was partially opened to Jet the water flow into 
the hold to the engine pumps, aud could not be closed again ; the 
pumps were put on the hold, but after working an hour or so 
refused duty, owing, it was afterwards found, to the strums being 
choked with grain. a D 
rising, until it was now blowinga hard gale with a heavy sea right 
ahead, the hand pumps were rigged and the crew set to work at 
them, the ship making the best of her way for Hagland, an island 
in her track, where some shelter might be had. By the time the 
island was reached there were 6ft. of water in the hold, The 
engineer undertook to build an iron bulkhead across the peak at 
the third frame abaft the damage; for this purpose the slide 
doors were taken from the bunkers with a flooring plate from the 
stokehold ; these were cut to shape, drilled, corresponding holes 
being drilled in the frames, the whole beirg bolted up with in. 
bolts ; india-rubber was used for jointing, a timber shore was put 
behind it to stay the centre. A space about a foot was left clear 





of the deck above, through this space the enclosed part was filled 





encountering strong head wind and sea tor three days in the | 


greatest test of all was in proceeding from Sligo to a North-East | 


repair on arriving at her port was found to be in as good condition | 


Fig. 6 shows transverse | 


During this time the wind and sea had been | 


in with holystones, chains, &c, , for the purpose of breaking the rush 
of the water through the damaged plate. The hold during this 
time having been pumped dry, the voyage was resumed, and the 
vessel duly arrived at Copenhagen sftera stormy passage. Tho 
surveyors there were £0 well satisfied with the repair, that they 
contented themselves with clearing out the scrap and filling the 
space with Portland cement after agg | a wood patch over the 
broken a ; with this extra attention, the ship proceeded to her 
port of discharge in France, and thence to a British port, 
where the plate was renewed. The engineers were ten hours 
over the repairs; the space was so confined that only two men 
could work at a time ; the water waa washing about their legs 
all the while, with the thermometer registering 10 deg. of frost, 
One October day about the year 1860, the s,s. George Elliott in 
ballast from a French port bound to Sunderland was coming up 
the English Channel; it was blowing a hard gale dead on to the 
French coast, and the ship being light was rolling very much in 
the heavy sea, When a short distance off Cape la Have, the boilers 
came loose in their seating and started sliding with each roll of the 
ship from side to side, carrying away the scum and blow-off 
pipes near the sea cocks; the scum and sea cocks were 
open, for this happened in the days of low pressures and jet 
condensers. The engine room and stokehold were at once filled 
with steam, the sea at the same time rushing in at the open cocks, 
Fortunately the engineers kept their heads, and got the cocks closed 
after some difficulty, owing to the quantity of water that had got 
into the bilges washing up the stokehold floor. Imagine the 
situation of the engineers, the ship rolling terribly, boilers going 
from side to side with every roll, the large body of water in the 
bilges washing the stokehold floor and its bearings about, to this 
add the probable chance that the steam pipe might give way at 
any moment—it certainly was a situation that few would envy, 
However, the steam pipe held good, and as the ship was not very 
far off a lee shore, the engines were allowed to run to make an 
offing so long as there was any steam in the boilers ; the fires were 
then drawn. As many of the crew as could be employed were 
set to work cutting timber to block off the boilers from the 
bunker sides ; this was eventually accomplished, the blocks 
were dropped from the top of the boilers; several times the 
boilers were apparently secured, but fetched way again. The 
ee was continued after ten hours’ stoppage under 10 lb. steam, 
half the working pressure, the scums blowing into the 
bilges until her arrival in the Downs, where the pipes were 
repaired temporarily, before proceeding further on her passage, 
The circumstances surrounding the next incident are now history, 
Strictly speaking, it is not a breakdown at sea, yet as the repairs 
were ¢ffacted to the boiler of a steamer by a sea-going engineer 
under conditions so onerous, the writer thought this paper would 
be i plete without mention of 
it. Many of you may remember 
that a naval brigade formed part 
of the expedition sent across the 
Bayuda Desert to the rescue of 
General Gordon. The Naval 
Brigade under Lord Charles Beree- 
ford was to man the steamers 
that were awaiting their arrival 
on the banks of the Nile. You 
know what happened, how the 
relief arrived too late. On the 
return journey down the Nile 
from Khartoum to Metemneh, the 
boiler of the Saphia was pene- 
trated by a shot from one of the 
Mahdi’s guns, and was repaired 
by Mr. H. Benbow—then an engi- 
neer in the Royal Navy—under 
a heavy fire from the enemy. I 
ive you the particulars in Mr. 
enbow’s own words:—‘‘I am 
afraid you will not consider the 
yearn ars of the repair of the 
aphia’s boiler very sonaeaens or 
instructive, for in the first place 
the supply of material and the 
appliances on board were of the 
most limited, more so than it 
would be possible to meet with in any sea-going vessel, and 
all my staff in the engine-room were placed hors de combat 
by the accident. The boiler was ‘of the old rectangular 
type, constructed to withstand a pressure of 25 lb. per 
equare inch, The shot through the vessel’s side and 
entered the side of the boiler in the water space. When the men 
were got up from below, and the steam cleared away sufficiently 
to draw the fires and examine the results, I found the shot had 
struck the plate at an angle making an oblong hole in the boiler 
and denting the plate considerably. The inside of the hole was 
very much heed y which, in conjunction with the distortion of 
the plate and the time it would take for the boiler to cool down 
sufficiently to admit of anyone entering it, rendered it necessary 
| that the repair should be carried out at once from the outside. 
All that I could obtain for the patch was a piece of on plate 
16in. by 14in. ; this was put over the hole as follows :—}in. holes 
were drilled 2in. apart in the plate, and corresponding holes in the 
| boiler shell ; it was bolted on with }in. bolts with a jointing of 
| insertion and red lead. To prevent the thin plate from bulging 
under the internal preesure, a bar 3in, by fin. was fixed across it 
lengthways, being held in place by one of the bolts in each end. 
When steam was raised the joint was perfectly tight. The shot 
entered the boiler at 11 a.m., and the repair was completed at 
|7 p.m.” When the Naval Brigade returned down the Nile to 
| Korti they were reviewed by Lord Wolseley, who warmly thanked 
|and complimented Mr. Benbow for his gallant conduct and 
| coolness in carrying out the repairs under the heavy fire of the 
| enemy, : , 
| Cylinder repaired with wood.— One dark squally night, with a 
| strong beam sea running, as the s.s, Sandringham was on a voyage 
| from London to the Black Sea, aloud report was heard in the 
| engine-room and the engines came to a dead stop. They bad been 
| running at 59 revolutions when this occurred, The engineers were 
| some time in finding what was wrong, examining various 
| parts without result, but on lifting the low-pressure cylinder 
| cover, a large cavity was seen in the barrel of the cylinder, measur- 
ing about 3ft. each way; the fragments of the cylinder barrel 
were lying on the piston The cylinder being jacketed prevented 
the fracture being seen from the outside, and ag oy Pry aleo 
the cause of the accident. A happy idea struck the chief engi- 
| neer, to patch the cylinder with wood, and this was duly carried 
out. Six pieces of 6in. by 2in. deal were inserted in the jacket 
| and secured to the metal of barrel remaining by wood screws ; 
| holes were drilled and countersunk for this p . To make up the 
difference of the displaced metal, hard wood was used; this was 
fastened to the deals also by wood screws. It was then worked 
| down nice and smooth, and took the vessel to’port without further 


| trouble, 
(To be continued.) 
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| Tue White Star steamer Germanic, which has just 
| undergone a complete overhauling —_ original builders, Messrs. 
| Harland and Wolff, arrived from New York abreast of Daunts 
| Rock Lightship at thirteen minutes past seven on Wednesday 
| evening, thus making her record paseage of seven days two hours 
twenty-one minutes. The total distance run between Sandy Hock 
and Daunts Rock was 2894 knots. The hest run was from noon on 
| 1st to noon 2nd, when the Germanic distanced 405 knots, while on 

each of the two previous days she covered 404, Her westward 

run this voyage was also her fastest, occupying seven days s!x 
| hours. This vessel has already been running ‘some twenty years. 
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THE IRON, COAL, AND GENERAL TRADE, 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

Operations at the iron and steel works of the district have been 

interfered with by the Whitsuntide holidays, but, nevertheless, the 

improved tone in business is sustained, and many of the works 
have sufficient orders on hand to keep them fully employed until 
the end of this month. The decision of the Unmarked Bar 

Association to raise the price of their material 5:. per ton will do 

much to further boisier up the rising tendency of trade, and there 

is good reason to believe that the immediate few months, at least, 
will see the revival maintained, 

The engineers to the Upper Stour Valley Main Sewerage Board 
—Messrs. E. B, Martin and W. G. Fiddian—were able, at a meet- 
ing of the Board on Tueeday at Old Hill, to report further satis- 
factory progress on all the contracts. It was decided to apply for 
£10,000 from the Pablic Works Loan Commissioners, this making 
the second instalment of the £87,433 required to carry out the 
sewerage scheme, 

The possibilities of extending foreign business are being well 
looked after by the manufacturers of Birmingham in connection 
with the proposed visit of the Shahzada to that city. According 
to present arrangements he will arrive next Sunday and proceed to 
rooms in the Grand Hotel. The following day he is to visit the 
chief works. A large number of firms sent in applications asking 
that he might be shown over, and the mayor has selected for the 
morning the Birmingham Small-arms Factory; Messrs. Osler, Broad- 
street ; and Elkington and Co., Newhall-street. After luncheon 
and a visit to the Art Gallery and Free Library, he leaves by 
special train early in the afternoon for Manchester. 

The South Staffordshire Mines Drainage Commissioners, at their 
monthly meeting on Wednesday, adopted the various reports of 
the engineers. ‘hat on the works of the Tipton district showed 
that the rainfall during the five weeks which had elapsed since 
the last meeting of the Commissioners had been 1°44in. only. 
Daring the month Messrs, P. Williams and Sons had stopped 
working the bydraulic lifts, which had previously been raising 
water from the new mine coal] into the Commissioners’ levels, and 
commenced to tank water to the surface in their shafte, which had 
been sunk down to the bottom coal, The effect of this was imme- 
diately felt at the moat engines. Both engines had previously 
been working at 64 strokes per minute, and the come of water 
fell off to about 6} strokes of the new engine. ‘Lhere is now every 
prospect of the old engine being put to stand in addition to the 
Gospel Oak engine lately shut down. Taking advantage of the 
diminution of water at the Moat pumping station, a new 19in. 
diameter, 15ft. long, brass case pump plunger has been put in 
place of No. 1 old one, which was worn and defective. The work 
to do this required a good deal of taking to pieces of the main 
rods, several parts of which had to be sent up to bank. The new 
plunger was safely got into place and the engine re-started, after 
standing 49 hours, without doing any damage to surrounding miner. 
A large increase of water to be dealt with by the Bradley engine 
had taken place by the breaking of a sewer belonging to the 
towaship Commissioners of Bilston. That body having repaired the 
breakage, but having refused to co-operate with the surface 
engineer to the Commissioners in making an inspection and test «f 
the sewer, the Commissioners instructed their general manager to 
enter into the sewer under power conferred by their Acts of 
Parliament. The Commissioners’ eight engines for the five weeks 
ending May 29th, have raised 10,200,721 gallons, or 45,538 tons 
every twenty-four hours. The commissioners confirmed a resolu- 
tion of the Assessment Committee making several additional 
—— for the Tipton district for the year ending June 30th, 
1895. 

The report has just been issued of G, Kynoch and Co,, the well- 
known ammunition makers, to the 5th April last. The accounts 
show a net profit of £20,269 12s. 1ld. ‘To this has to be added 
£13,411 23, 1ld., the amount brought forward from last year, 
making a total of £33,710 15s. 10d. The directors’ fees absorb 
£2000, and out of the remainder a dividend is recom- 
mended at the rate of 10} per cent. per annum, amount- 
ing to £16,400, on the preterence shares—thus extinguishing 
the arrears of dividend due on these shares—and a dividend 
at the rate of 7 per cent. per annum, amounting to £2800, on 
the ordinary shares. Tne balance of £12,510 15s. 10d. is to be 
carried forward. The report states that an extensive order for 
cordite—the result of two years’ negotiations—was entrusted to the 
company in October last by the War-office. In January a site 
was chosen on the east coast of Ireland, abutting on the sea and 
extending to the pier and port of Arklow, and containing about 170 
acres. In addition to the purchase of the Arklow site the directors 
have bought about sixteen acres more land at Witton. Towards 
the end of the financial year the company experienced an improve- 
ment, which has since been maintained, and the orders on the 
books are now satisfactory for military work, while the sporting 
trade also continues to increase. 

The sixth annual report of The Mint, Birmingham, shows that 
after paying mortyage interest, and interest at 5 per cent. on the 
debentures, there is a net profit of £3039, to which has to be added 
£2218 brought forward from the previous account. The directors 
pro a dividend of 3 per cent. and carry £2937 forward. 

essrs. Nettlefold are laying out a park and recreation ground, 
for the use of the workpeople at their Smethwick Works. 

In this district, where ammunition is made in such large quanti- 
ties, especial interest is taken in the report of Colonel Majendie, 
Colonel Ford, and Captain Thompson, Government Inspectors 
of Explosives, on the working during 1894 of the Explo- 
sives Act, 1875. The report states that the condition of the 
factories and magazines affected by the Act is generally decidedly 
improved. The number of deaths from accident by fire or explo- 
sion during manufacture was two only, which is much below the 
average—4°10—for the past ten years. ‘The aggregate number 
of accidents by fire or explosion of which the department has had 
cognisance during the year was 102, causing 28 deaths, and 
injuring 91 persons, The number of factories for explosives has 
increased from 55, when the Act came into force, to 130 at the 
present time, and of magazines from 199 to 380, 

Some of the officials of the Great Western Railway Company 
have recently made an inspection of the old tramway—ten miles— 
from Stratford-on-Avon to Shipston-on-Stour, This is in response 
to a petition for light railway accommodation. Should the tram- 
way be turned into a light railway, the new line would be placed 
in connection with the Great Western system near the East and 
West junction railway at Stratford. The proposed new line would 
place a good agricultural district in direct communication with 
the Stratford and Birmingham markets, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester,—With the usual holiday stoppages of work con- 
sumers have, of course, just now no orders to give out, except in 
some cases to countermand for the time being deliveries onaccount 
of contracts already placed, and the Manchester Iron Exchange on 
Tuesday, although the only market held this week, brought 
together but a very thin attendance, whilst as regards business 
there was little or nothing doing. Apart, however, from the 
holidays, inquiries coming upon the market show a decided 
slacking off, which is, of course, not more than might be expected 
considering the considerable weight of buying going on recently, 
and where buyers have orders to give out there isless keenness about 
placing them, the disposition being rather to hold back with a view 
of, if possible, obtai some jon upon current rates. Here 
and there where inquiries have come forward — been based 
upon a redaction of 6d, upon present prices, Makers, however, 








are in quite as good a position as buyers for holding out, as they 
are mostly very well sold over the next three or four months, and 
they show no disposition to give way in the least. Lancashire 
pig iron makers still quote on the basis of 40s, for forge to 42s. 6d. 
for foundry, less 24 delivered Manchester, and though they have 
not been booking much recently at these figures they are quite 
firm at their quotations, The same may be said with regard to 
district brands, makers’ quotations for Lincolnshire remaining 
at 37s. 6d. for forge to 39s for foundry, with Derbyshire 
foundry quoted 443, to 45s,, net cash, delivered Manchester. 
Oatside brands offering here perhaps show some tendency towards 
weakness, but any appreciable giving way is chiefly with regard to 
iron held in second hands, (Good foundry Middlesbrough is, how- 
ever, only in exceptional cases fetching more than 433. 10d., net 
cash, delivered Manchester, with ordinary G.M.B.’s obtainable at 
quite 34. under this figure. For Scotch iron 46s. remains about 
the average figure for Eglinton, with Glengarnock also obtainable 
about the same figure, Gartsherrie being quoted 483. 6d., net 
cash, delivered Lancashire ports, 

The improved tone I have recently reported in the finished 
iron trade has been well maintained. Some of the makers 
have booked a fair weight of business recently, and are toler- 
ably well sold over the next few months, with the result 
that they are declining to book further business at current 
rates, Any appreciable advance upon present prices is, however, 
still very difficult to obtain, and bar orders for immediate speci- 
fication are still readily placeable at £5, but for forward delivery 
there are practically no eellers at under £5 2s, 6d., whilst for 
Staffordshire bars £5 23, 64, is now the miaimum quotation, with 
£5 53, for forward delivery in this district. Sheet manufacturers 
do not as yet report any improvement in this branch of trade, and 
prices remain at about £6 12°. 64. to £6 15s. up to £6 17s, 6d. 
delivered here, Hoop manufacturers are, however, more hopeful, 
and the further inquiries coming upon the market from America 
for cotten tie hoops tend to encourage the belief that possibly 
some portion of this important branch of trade, which at one time 
represented an export of fully 10,000 tons of hoops to the United 
States, may come back to Lancashire. To secure this branch 
of business special prices are necessarily being quoted, represent- 
ing very litte above actual cost, but the fact that, as I reported 
last week, American orders have been secured, is considered very 
satisfactory. The Association list rates remain at £5 153. for 
random to £6 for special cut lengths of hoops, with 2s, 6d. less for 
shipment, 

la the eteel trade not more than a moderate business is 
reported, and no corresponding advance in manufactured material 
equal to the recent upward move in hematites is obtainable. For 
good foundry hematites quotations remain at about 523. 6d. to 
53s., less 24 ; good steel biilets are still obtainable at £3 17s. 6d. 
for common, to £4 53, net cash for better qualities, delivered here, 
whilst manufacturers of steel boiler plates report that it is difficult 
to get more than £6 per ton, although they are quoting £6 23, 6d. 
for delivery Manchester district. 

Oyerations throughout the engineering industries are for the 
moment practically suspended owing to tue holidays, but the posi- 
tion conunues to improve slowly but steadily, and the returns as 
to employment which week after week are received by the local 
trades union societies, show a steady decrease in the number of 
out-of-work members, the Steam Engine Makers’ Society haviag 
now a less percentage of out-of-work members than has been the 
case fur tue last two years, and Mr. James Swift, the general 
secretary, is most confident in his anticipations as to a steady im- 
provement of trade in the near future. These anticipations, as 
set forth in his annual report, are based upon the employment 
retarns of the society over the last forty years, which he regards 
as an infallible index as to the periodical ebb and flow of trade. 

A paragraph has recently been going the round of the papers to 
the effect that it is contemplated erecting large oil storage tanks 
on the Manchester Ship Canal, similar to those provided at Birken- 
head, which are earning a considerable revenue for the Mersey 
Dock and Harbour Board. I may state that so far as the Ship 
Canal Company is concerned, although the provision for such 
tanks is marked down on its dock plans, it has no intention 
of erecting them, but that the putting down of such tanks 
as these is to be left to private enterprise, similar to that 
which has undertaken the building of a series of storage ware- 
houses at the Manchester and Salford Docks, So far I do not hear 
that private enterprise has come forward to propose a similar 
undertaking with regard to the oil storage tanks, 

In accoraance with the intimation I gave the other week, the 
principal railway companies dealing with the coal trade in the 
North of England and the Midlands arranged to receive last 
Friday a deputation from the representatives of the Coal Traders’ 
Associations throughout the country with regard to the complaints 
that have recently been made respecting the increased railway 
siding rent charges for coal wagons, ‘This deputation, which 
included Messrs, G. Pearson, president, and Mr. T. W. Sower- 
butts, secretary of the Manchester ana Northern Counties Coal 
Traders’ Association ; W. Kelsall, Ashton ; W. Longbottom, Shef- 
field ; W. H. Tate and Whittaker, Bradford ; F. Wood, Halifax ; 
W. Wood and G. H. Shilleto, Huddersfield ; G. Turnbull, secretary, 
West Riding Federation ; Taylor and Roberts, Oldham ; 8. B. Carn- 
ley, Leicester ; J. Roberts, Burnley ; and 8. Lancaster, Colne, was 
received at the London-road station, Manchester, and the railway 
companies represented were the London and North-Western, 
London and Yorkshire, Manchester, Sheffield, and Lincoln, Mid- 
land, Great Northern, North Stafford, and Cheshire lines. Mr. 
Pearson, who introduced the deputation, said the proposition put 
forward by the Associations was that merchants should be allowed 
an average of fourdays—not including day of arrival and 
departure—for emptying their wagons, with a limit of ten days, 
apy wagon remaining over the ten days to be taken out of the 
average, and charged siding rent from tne fourth day. Mr. Tate 
drew special attention to the restrictions brought about in the house- 
coal trade by the new arrangement, and Mr, Kelsall also referred to 
the worry and annoyance, and to the special telegraphic and other 
expenses arising out of the siding rates which have been in force 
for the last three months. Messrs, Carnley, Taylor, Longbottom, 
J. Roberts, and Lancaster also spoke, the general tone of their 
remarks being much the same as at the recent coal trades 
conference, and after the case for the coal traders had been fully 
laid before the managers, Mr. Fewkes, of the London and North- 
Western Railway Company, promised that the various companies 
represented would carefully consider the points raised and forward 
a reply as soon as possible, A vote of thanks to the railway 
managers having been passed, the deputation withdrew. 

Extreme depression continues to be reported throughout the 
coal trade, and the pits in most cases have been stopped over a full 
week for the holidays, Both house-fire qualities and the common 
sorts of round coal for steam and forge purposes are only in the 
slowest request, and although quoted rates remain unchanged, 
prices in the open market are weak and irregular. The present 
restricted production of slack tends to produce a scarcity of engine 
fuel, and in some instances prices for this have hardened up 3d. 
per ton. At the pit mouth average quotations remain about as 
under :—Best Wigan Arley, 10s, to 10s. 6d.; seconds, Arley and 
Pemberton four-foot, 83. 6d. to 9s.; common house coals, 7s. 6d. 
to 8s,; steam and forge coals, 6s, 6d.; with engine fuel from 3s. 
and 3s, 6d. for common, to 4s, 6d. to 4s, 9d. and 5s, 3d. for better 
qualities. In gas coals several important contracts have been 
settled during the week at prices mye Parr 6s. 6d. for good 
screened Wigan four-foot, to 7s. and 7s, 3d. for the best Wigan 
Arley gas coal at the pit mouth. 

The shipping trade continues extremely dull, with common 
steam coals obtainable from 7s. 3d. to 7s. 6d. and better qualities 
7s. 9d. to 8s., delivered at the ports, 

Barrow.—There is a fairly steady tone in the hematite trade, 
but business is not of great volume, as is shown by the fact that 
only twenty-eight furnaces out of seventy-five are in blast. Stocks, 





however, have not increased much during the week—only, in fact, 
102 tons, Stocks now represent 208,193 tons, or 37,715 tons more 
than at the beginning of the year. Prices are easier at 43a, 6d. 
net cash sellers, and 433. 5d. buyers. Makers, on the other hand, 
are asking 44s. 6d. for parcels of mixed Bessemer numbers, net, 
f.o.b, There is not much inquiry for iron beyond local orders, the 
foreign demand being very quiet. 

Iron ore is in slow consumption, and orders are not likely to 
increase, Ordinary qualities are quoted at 9s. per ton net at mines, 
and best sorts at 12s. 3d. per ton. 

The steel trade is rather better cff for orders, and altogether 
prospects are better than they have been. Some good orders for 
heavy rails have been placed in this district, and there are a few 
more in the market. Prices are, however, low. Plates and ship- 
building sections generally are in fair but not brisk demand, but 
makers are busily employed on the orders already in hand. Some 
attention has lately been paid to the rolling of steel pit props 
and steel sleepers for use in hot climates, and these industries are 
likely to develope into satisfactory departments. Heavy steel 
castings are in brisk demand, and are likely to be a good trade 
a the year. The other branches of the steel trade are 
quiet. 

Shipbuilders and engineers have nothing new to report in the 
way of new orders, but there are prospects of new work, and some 
repair orders are expected, 

Coal and coke is in small demand at late prices. 

Shipping has been better employed during the past week. 3931 
tons of pig iron and 8058 tons of steel have been exported from 
West Coast ports, compared with 2138 tons of pig iron and 2322 
tons of steel in the corresponding week of last year, an increase <f 
1793 tons of pig iron and 5736 tons of steel. The exports this year 
to date have reached 109,553 tons of pig iron and 145,627 tons of 
steel, compared with 160,306 tons cf pig iron and 153,091 tons of 
steel, a decrease of 59,753 tons of pig iron and 7464 tons of steel, 














THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the coal trade the opening of the higher Baltic ports has 
caused a slight stimulus, ‘I'he competition of Scotch and North of 
Eagland coalowners, however, is affecting South Yorkshire as it 
has never done before, causing prices to ran very low. The South 
Yorkshire Steam Coalowners’ Association held a meeting at 
Barnsley to consider the state of trade and the export prospects of 
the season. The information before them was to the effect that 
owing to the severe winter stocks abroad had been reduced below 
their usual standard. A good demand may therefore be expected, 
and as the South Yorkshire thick coal is cf an exceptionally fine 
quality, it is believed that the principal buyers will still adhere to 
it. The bers of the Association regard 7s. 6d. per ton as a 
reasonable price for the best steam coal, but it is admitted that 
this figure has not been reached during the present year. 
Quotations do not average more than from 63. 9d. to 7s. 3d. per 
wn for the best qualities, while Parkgate and similar seams are 
quoted as low as 6». to 6s. 6d. per tom. A larger tonnage of coal 
is sent to Hall, but it is significant that several of our coalowners, 
as noticed last week, are finding an alternative route by the 
Manchester Ship Canal, although Partington, the port of shipment, 
is a considerably longer distance from the Baltic than by Hull, 
The Denaby Main Colliery Company is reported to have agreed 
to send 310,000 tons of coal by the new line to Wrangbrook, 
en route by the Hull and Barnsley Railway. Grimsby is still 
taking a tair tonnage of steam coal, while Goole—which is also 
doing well—draws the most of its supply from West Yorkshire. 
Household coal owing to the warm weather has been very quiet, 
and supplies under contract are in many instances not quite fully 
taken, London has received considerably less than its average 
weight of Silkstone and Barnsley thick-seam coal. Prices remain 
low, best Silkstone being quoted at 8s. 6d. to 9d.; ordinary quali- 
ties, 7s, 9d. to 8s.; Barnsley thick seam, 7s. 3d. to 8s. 3d.; Fiockton, 
7s. 1d. to 7s. 9d. per ton at the pits. Very little is doing with the 
Eastern Counties, while lccomotive and gas coal is similarly 
effected, prices being low and irregular. Several contracts for gas 
coal have been settled during the last ten days. Buyers have been 
able to obtain 6d. per ton r tion, and contracts have been made 
on that basis. Other gas companies, however, are leaving the 
question of supplies to a later date, in the hope of getting lower ‘| 
terms. The difficulty in this class of coal is the low rate at which 
it is put free on board in the Tyne, 6s. to 6s. 6d. being the figures 
there per ton, for the London market. In small coal, good slack 
is stili obtainable at 4s, to 4s. 6d.; pit slack, 2s. to 2s. 6d.; and 
smudge as low as ls. per ton. It almost seems as if we were within 
measurable distance of the days recalled by the oldest coal mer- 
chant in Sheffield, who remembers when before the railways Earl 
Fitzwilliam’s agent used to send for him and give him a sovereign 
to clear away the small coal by canal down to Sheffield. The coke 
trade of course is in sympathy with coal and iron, and prices are at 
present lower than they have been for years, good coke being obtain- 
able from 7s. 6d. to 93. per ton in quantities. During last week 
South Yorkshire coal was actually shipped from the Tyne—a 
significant and unusual proof of the lowness of values. 

This has been a week of holiday-making in the heavy industries, 
as well as largely in the coal trade, Several of our biggest esta- 
blishments are closing for the entire week, and in others work is 
only maintained in departments where orders are pressing. These, 
unfortunately, except in one class of military material, are not 
numerous, Accounts given in various establishments aiffer per- 
plexingly. From one company, where several thousands of men are 
employed, the report is that trade has never been so bad. In 
another, almost next door, the principals state that the tendency 
is towards expansion, and that business is generally improving. 
There seems to be some movement both in military and railway 
material, Inquiries are coming in which indicate a heavy businees 
on Eastern account, and it is an open secret that the Japanese 
Government contemplate still further additions to their navy, to 
maintain the power they have so quickly acquired in that part of 
the world. Other inquiries are coming in from South American 
Powers, and there is little doubt that the programme now in 
course of completion for the home Admiralty will be somewhat 
continuously followed by other work. Makers of ordnance com- 
plain a little of the scarcity of work they have suffered from for a 
long time, but the Government cannot well delay placing work, 
both in guns and projectiles, with private firms very soon. The 
new ships rapidly being added to the fleet will necessitate more 
work than is likely to be done in the royal arsenals, 

Some fair orders for railway material for India have recently 
been placed, and these have caused several of our local firms to 
be well employed. Prices continue low, yet, low as they are, the 
chief orders for axles and wheels are being taken outside our 
district, Not much work is being given out by the English com- 
panies, and while some fair lines are — — ee > 
carriages, chiefly on foreign account, wagon building is rather du 
as it can scarcely be otherwise, while the South Yorkshire coal 
trade continues so unsatisfactory. There has been rather more 
doing in marine shafting, but so many ships are at present laid up 
in port doing nothing, that there is no hkelihood of any change 
for the better ing over shipbuilding at present, 

Crucible steel manufacturers report that larger orders are coming 
in from the United States for the best classes of tool steel, There 
has been a gradual improvement in this business since the Wilson 
Tariff came into operation. As previously noted, very little of the 
commoner quality of steel goes from Sheffield, the Americans being 
able to produce what they want at a much lower price than we can 
turn out here, A very keen competition prevails at present 
amongst makers of crucible steel, and all this, of course, 
the low values which are now ruling. Some of our older firms 
decline to sell at a price which does not leave a reasonable profit, 
and the work is thus going to those who are not so particular in this 
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respect. Prices continue at the quotations given last week :— 
West Coast hematities 53s. per ton, whilst North-East Coast are at 
50s, Lincolnshire forge iron realises 363. per ton, all at Sheffield. 
Bessemer billets, £5 7s. 6d. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuaT trade in this district is steadily improving cannot be 
doubted, though business is , this week—owing to the holidays 
having interfered with it. There is not nearly so much of the 
speculative element in the demand for pig iron as there was in the 
first fortnight of last month ; but, as a matter of fact, many of the 
speculators so severely ‘‘ burnt their fingers” then that they are 
shy about repeating the performance, Thus the course of trade is 
likely to | ea age steadily, and there is less chanca of the violent 
ups and downs that are inseparable from the interference of so 
much outside speculation in the market. Makers do not welcome 
the advent of these speculators; for while they raise prices 
quickly, they invariably take fright, and the market value 
of iron falls again—even more rapidly than it has risen. 
Often these speculators cannot carry out the contracts they 
have made to buy, and the maker finds that he has thrown on 
his hands iron for which he cannot get anything like as much as 
he had contracted to sell it at. Some of the outsiders who bought 
pig iron a month ago are very anxious to sell it now, and are 
competing rocmgen. | with the producers, taking lower prices than 
any the latter will look at, even though the general opinion as to 
the course of trade is favourable. Makers have not much iron for 
sale for prompt delivery, but merchants and other second hands 
have; indeed, they seem to have sent a good quantity into the 
public warrant stores last month, for on May 3lst Messrs, Connal 
and Co. held 117,111 tons, an increase of 10,028 tons for the 
month, an increase larger than any that has been reported 
in any month of late years, and it compares with an increase of 
only 1056 tons in April. The stock of hematite pig iron held at 
May 31st by Messrs. Connal and Co. was 95,659 tons, an increase 
for the month of 4512 tons. The output of local hematite pig 
iron thus appears still to be in excess of the requirements, although 
it has been reduced, and ship ts of hematite have certainly 
increased. As the steel trade is undoubtedly improving, the 
consumption is likely to soon equal the production. 

Though the pig iron exports from the Tees in May were not so 
heavy by 8136 tons as the extraordinary figures of April, they were 
yet above the average, and if there had not been a falling off of 
15,000 tons to Scotland, the ship ts would have been equal to 
those of the previous month, for the deliveries over sea were 
9000 tons better; in fact, they were about the largest on record. 
The return was nearly 11,000 tons above that of the corresponding 
month last year. The total deliveries of pig iron over sea reached 
64,995 tons, and this though Germany had direct only 16,996 tons, 
against about 29,000 tons in April; but to most other countries 
increases have been reported, more especially to Russia, Italy, 
and Austria. Russia had 8130 tons, Italy 7145 tons, and Austria 
6950 tons, chiefly of hematite qualities. Austria hitherto has 
received most of the pig iron imported from the North of England 
by way of Germany rather than direct, it being sent by barge over 
the Elbe from Hamburg. Russia also has had a good deal of her 
iron sent through Germany, more especially in the winter half of 
the year, when the Russian ports on the Baltic areclosed. Manu- 
factured iron was last month exported more freely from the Tees 
than in April, 4338 tons being sent to India alone, and 1040 tons 
to Sweden. The increase in the exports of steel is very substantial, 
and affords testimony of the improvement in that branch of 
industry, and a in the rail trade, for the exports of steel 
consist wy | t) —— material. To India were sent 4397 tons 
of steel, to ia 5 tons, to Australia 7026 tons, to Denmark 
3489 tons, and to Austria 1600 tons, almost all railway materials. 
The following is a summary of the shipments last month, as com- 
pared with those of the previous month and of the corresponding 
month last year :— 








Manufactured 


Pig iron. iron. Steel. Total. 

Tons. Tons. Tons. Tons. 

May, 1895 .. 97,402 17,722 25,529 140,653 
May, 1894 .. 86,470 .. 16,022 14,860 117,352 
April, 1895.. 105,538 .. 10,516 16,875 132,929 


Makers are holding out for 353, 3d. per ton for prompt f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pig iron, but merchants have 
been selling at 35s,, though they have since Tuesday been asking 


is the best time of the year in that district. The Council of the 
Durham Miners’ Association have decided to send no representa- 
tive to the Trades Union Congress, to be held at Cardiff, this year. 
They do not approve of the socialistic policy of the majority who 
attend the Congress, the ‘‘new unionists” having now got the 
upper hand. The association will hold its annual demonstration 
on July 27th ; while the Cleveland Miners’ Association will hold its 
demonstration at Loftus on July 3rd, and among the speakers will 
be Mr. Sam Wocds, M P., and Mr. J. Havelock Wilson, M.P. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE bas been a rather better tone in the market fcr pig iron 
this week. Business was suspended on Monday, but on the fol- 
lowing day the turn over in warrants was considerable, and an 
improvement of 34. per ton occurred in prices, Scotch warrants 
may now be quoted 433, 64., Cleveland 353, 3d., Camberland hema- 
tite 43s. 94,, and Middlesborough hematite 42s. per ton for cash. 

The output of pig iron is unchanged in amount; the furnaces 
in blast numbering the same as last week—77, compared with 73 
in the corresponding week last year. 

Makers’ iron is in fair request, and the prices are comparatively 
steady :—G.M.B., f.0.b. at Glasgow, No. 1, is ey 44s, 6d. per 
ton; No. 8, 423. 6d.; Carnbroe, No. 1, 453.; No. 3, 433.; Clyde, 
No, 1, 483. 6d.; No, 3, 45s. 6d.; Gartsherrie, Calder, and Summer- 
lee, Nos. 1, 503. 6d.; Nos. 8, 46s. 6d.; Coltness, No. 1, 523; No. 3, 
49s,; Glengarnock at Ardrossan, No. 1, 493.; No. 3, 45s.; Eglinton, 
No. 1, 463. 6d.; No. 3, 44s. 6d.; Dalmellington at Ayr, No. 1, 
463.; No, 3, 44s.; Shotts at Leith, No. 1, 52s.; No. 3, 493.; Carron 
at Grangemouth, No. 1, 54s. 6d.; No. 3, 493. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 7724 tors, against 7109 in the corresponding week of last 
year. Of the total there was dispatched to the United States 100 
tons, Canada 100, South America 100, India 757, Australia 350, 
France 100, Italy 700, Germany 510, Russia 210, Holland 100, 
Belgium 70, Spain and Portugal 150, China and Japan 185, other 
countries 270, the coastwise shipments being 4704, against 3174 in 
the corresponding week. 

From the United States an inquiry for Scotch pigs has sprung 
up within the last few days. The demand for America had almost 
— stopped, and this revival is therefore welcome. So far 
the business done has not been very great, but its future course will 
be watched with interest, 

The steel trade has not made any advance since last report. A 
fair business is being done in mild steel for shipbuilding purposes, 
but competition is very keen, and it is reported on ’Change 
that the makers are not obtaining the recent advance of 2s, 6d. 
ae? ton, prices having, in spite of all efforts to maintain them, gone 

ack to the lowest point. 

In finished iron the feeling is a little better, but the improve- 
ment comes slowly. 

The coal trade has not improved. The past week’s shipments 
from Scottish ports amount in the aggregate to 134,754 tons, com- 
pared with 148,444 in the Loar 2 week and 142,527 in the 
corresponding week of last year. ain, splint, and steam coals 
are slow of sale. The better qualities of all coals are in fair 
demand for shipment, but secondary qualities are difficult to sell. 
Droas is plentiful and cheap. Main coal sells f.o.b., at Glasgow 
harbour, at 5s. 10d. per ton ; splint, 6s, 3d. to 6s. 9d.; ell, 63, 9d. 
to 7s, 3d.; steam, 7s. 6d. to 7s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

+ Last week was a busy week in the coal trade, everyone trying to 
get good clearances in the face of the coming Whitsun holidays, 
which were fully expected to bring about a stagnated condition of 
things. The total exports of coal from the Cardiff ports again ex- 
ceeded 300,000 tons. This week there has been amarked falling off, 
and up to mid-week little doing on Change. Most of the members 
went holiday ~~ and were to be met with in all of the 
holiday districts. The condition of things may be briefly sum- 
marised. At Cardiff on Tuesday there were only two fixtures, 
and those small ones. A capital arrangement is on the point of 
being settled between the Plymouth Company and Nixon's Com- 
pany, in the interchange of about fifty to sixty acres of coal, by 

which both companies will be benefited. 
The coal outlook is tolerably good, and items at Cardiff for June 
hi are well filled. Prices are expected to harden. The 





more ; in fact, few will sell under 35s. 3d., and the tendency of 
eon may be described as again upwards. Cleveland warrants 
ave not varied much in price this week, sellers’ price on Tuesday 
being 353. 3d., and on Wednesday it closed at 35s. 14d. cash. 
No. 1 Cleveland pig has been at 37s.; No. 4 foundry, at 34s. 6d.; 
No. 4 forge at 33s, 9d.; mottled at 33s. 3d.; and white at 32s. 9d., 
all early f.0.b, delivery, but all forge qualities are slow of sale. For 
East Coast hematite pig the demand is improving, both on local 
and export account, and the output has been reduced, Mixed 
numbers are quoted at 42s, 3d. per ton, for prompt f.o.b. deliveries. 
Foreign iron ore is somewhat less firm in price, as freights are 
easier, 

The May returns of the Cleveland Ir ters’ Association 
prove to be satisfactory on the whole, though they are not so 
favourable as those of April, seeing that while the decrease in 
stocks was then 14,938 tons, in May it was only 887 tons, the total 
stock of Cleveland iron held being 300,998 tons, of which the 
makers themselves hold about half unsold. They reduced their 
holdings by 14,336 tons last month, but there were increases of 
10,028 tons in Connal’s warrant stores, 1500 tons in the North- 
Kastern Railway Company’s warrant stores, and 1921 tons 
in the makers stores. The furnaces reported to be in 
operation numbered 89, or one less than at the end of 
April, Palmer’s —— and Iron Company having blown out 
a furnace making Cleveland iron, and thus 49 furnaces were pro- 
ducing Cleveland pig, and 40 hematite, basic, and spiegel iron. 
At the corresponding period of last year 93 furnaces were work- 
ing. The production of Cleveland iron was 127,114 tons—3867 
tons more than in April—and of hematite, basic, and spiegel iron 
123,308 tons, increase 2748 tons, the total output being 250,442 
tons, or 6615 tons more than in April. 

The demand for steel is increasing steadily, and works gene- 
rally will, after this week, be more fully employed than for 
a long time past. Not only is this the case with the plate and 
angle mills, but it is also with the rail mills, as the large 
exports of railway material recently will testify. But the com- 
petition continues very keen for rail orders, and the prices 
have not advanced enough yet to permit of profit to firms whose 
establishments are not situate near the coast. The price of heavy 
steel rails is still £3 123. 6d. per ton net at works, For steel ship- 
plates £4 17s. 6d., less 24 per cent. f.0.t., is quoted, and for steel 
= angles £4 15s,, less 2 r cent, f.o.t. ; but there are yet odd 
sellers who will accept 2s. 6d. less. The prices of manufactured 
iron have not improved, because the demand is as dull as ever, 
and it is very difficult to secure an order. Ship-plates can be 
bought at £4 15s., and angles at £4 10s., less 24 per cent. f.o.t. 
The bar manufacturers begin to complain of the competition of 
steel, and do not follow the Staffordshire firms in putting up their 

rices, 

: The coal trade is dull this week, and owing to the holidays 
work at most of the collieries in Northumberland and Durham 
has been slack, work being generally suspended on Monday and 
Taesday. Deliveries have thus been below the average this week, 
but last week they were v4 heavy, 113,555 tons being sent from 
Tyne Dock alone, and 54,651 tons from Blyth. At many Durham 
pits it is found necessary to pay off a number of the hands, and 
the number of —— miners in the county is steadily in- 
creasing, but in Northumberland the opposite is the case, as this 











latest quotations, Cardiff, are:—Best steam, 10s. 9d. to 1ls.; 
seconds, 9a, 9d. to 103.; dry coals, 8s. 9d. to 93.; best Monmouth- 
shire, 93. to 93. 3d.; seconds, 8s. to 8s, 3d.; best small, 5s, to 5s, 3d.; 
seconds, 4s, 6d.; dry small, from 4s, 3d. The occurrence of early 
hot summer weather has told against the house-coal trade, and 
some difficulty has been found in certain quarters to find a market. 
Dulness may now be expected to set in and prices to remain, or 
even droop a little. Best household is now selling at Cardiff from 
92, 6d. to 102., and Rhondda No. 3 9s, 6d., while brush coal is sell- 
ing at 7s. 6d. to 7s. 9d., and small, 6s, 6d. to 6s, 9d. No. 2 
ag ag is at 7s. 6d. to 8s.; through, from 6s, 3d.; small, 4s, 3d, 
to 4s. 6d. 

Swansea coal trade continues animated, and the improvement 
with France is unaltered. Coal shipments last week were 33,846 
tons ; and equally gratifying to note that the patent fuel exports 
are resuming something like their old character. Last week they 
amounted to 11,935 tons, principally to France, Spain and Algeria. 
Newport, Mon., shipments last week were 51,626 foreign, and 
16, coastwise. 

The rumour that ‘‘Mabon ”—Mr. Abraham, M.P.—had received 
a Government offer of an appointment as arbitrator in Australia, 
with a salary of £2000, has been authoritatively denied. Mabon, 
who is now in Paris as a Welsh delegate at the Conference there, 
— that it is not true, and if true, he is not likely to leave 

ales, 

The iron and steel trades have been affected by holiday move- 
ments, as invariably happens. The condition at present is bad 
enough, but not worse than it has been, and one tolerably good 
sized cargo of rails, 425 tons, was shipped on Saturday from 
Cardiff for Genoa. These rail consignments are now become 
matters of exceptional interest, and attract attention en route and 
at docks, In steel bar for the tin-plate works a gocd deal con- 
tinues to be done, and on several occasions of late I have noticed 
heavy consignments on Midland, London and North-Western, 
re Western railways. The demand for crop ends remains 
good, 

There was a rumour last week that the directors had inspected a 
portion of Tredegar works, with a view to a partial re-start. This 
news is acceptable, but I can scarcely credit it in the present slack 
condition of trade, when going works have all they can do to keep 
from restricting furnace and mill power. Itis possible thatas large 
collieries require a good deal of iron, a small forge, and possibly 
a mill may be put into action. The history of the iron and steel 
trade is being issued in chapters by a contemporary—the IVeelly 
Mail—and a fact of extreme interest has been brought to 
light which is well worth reproducing and expansion. This is, 
that an ancestor of Sir W. T. Lewis, filling some kind of ition 
at a small ironworks at Caerphilly in the middle of last century, 
was the man whom Lewis of the Van, the pioneer of Dowlais iron- 
works, sent with materials to build the first furnace at Dowlais ; 
that the same man a the first muleload of pig iron to 
Cardiff, and superintended the first export of iron from Cardiff, 
This was only a sloop load. The fact is of great interest, when it 
is considered how much Sir William T. Lewis has done, not only 
in development of the Welsh coalfield, but in the extension and 
vast improvement of the Cardiff Docks, 

Briton Ferry appears to be forging ahead in the steel trade. 





———= 


This week the Albion New Steel Works began operations, T 
works are fitted up with Siemens open hearth Suen of ee 
capacity and latest designs, and the gas plant is of the mst 
modern form, the idea being to turn out reel tageta at the mini- 
mum cost of coal. The heating furnaces are a combination of gas 
same and heating chambers. The rolls of the mill are 26in, 

jameter, made by Taylor and Farley, who also supplied the 
rolling engines, The main engines consist of one pair of cylinders 
40in. diameter by 54in. stroke, with piston valves of large dimen- 
sions, The engines are of the direct-acting type. The valve 
reveising gear is cf special design, and the whole of the workin 

rts are made of the best Siemens mild steel, and were started 

y the makers, Foden and Sone, Sandbach, Crewe, to the entire 
satisfaction, I hear, of the company. 

After ten weeks stoppage the Vernon Tin-plate Works restarted 
this week, the men having accepted the prevailing conditions, 

Iron and steel quotations remain unchanged, and it is difficult to 
imagine that any lower can be recorded than those in last report, 
Steel rails, heavy, are now offered at £3 12s, 64. Iron ore trade 
busier, prices remain, Tin-plate prices remain, but a change would 
appear to be coming. There is a steady decrease in stocks, and 
there is a good deal of difficulty found in booking forward. Last 
week’s shipment totalled 79,718 boxes; received from works, 
74,275 boxes; present stock, 174,351 boxes; compared with 
288,803 boxes corresponding week last year. If there is not a 
change soon—and there is a strong indication—then the old guide 
marks to close observers of thecondition of things fail in their 
teaching. Large quantitics are going to America, and there is 
heavy loading in the next few days for the States ard for Russia, 
Terne plates and corrugated iron are indemand. Pitwcod Cardiff 
is firm at 14s, 6d. Old rails continue to come in from Ireland, 
Coke remains passive ; patent fuel is tolerably firm at last prices 
Cardiff, Swansea. 

The Dowlais Company has been again fortunate. Last week | 
announced that the 2ft. 9in. bad been struck, and now, seven 
yards below this, I am informed that a seam has been struck 
which is 7ft. 6in. in thickness, and is splendid coal, This now 
removes all anxiety, and adds one of the finest collieries in Wales 
to the ownership of Lord Wimborne and his friends. 

Mr. Winn has been unanimously re-elected Harbour Com- 
missioner at Newport. 

The Taff Vale, Cambrian, and Brecon railways are making 
energetic arrangements to suit the requirements of the holidays, 
I regret to learn that no settlement has yet been arrived at between 
the directors and men of the Taff Vale Railway. It is stated 
in a contemporary that the chairman, Mr. Guest, in a letter 
to a correspondent remarks that he has names on the 
booksof men willing to work, if the worst should occur; but I 
can scarcely imagine that the astute chairman would say anything 
of the sort, especially for publication. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Business during the past week has been very quiet in the 
various branches of the iron trade. Both makers and consumers 
continue in a more or less unfavourable situation, and it is 
decidedly the exception to find anyone expressing satisfaction 
with either his posi or pr ts; the most general complaint, 
however, is that prices do not cover the cost of production, and 
that it is perfectly useless to try even the slightest advance in 
quotations, 

The condition of the Silesian iron industry remains without 
material change. For some articles a slight falling off in demand 
has been reported upon the week, and there is altogether a dull 
tone prevailing in the different departments, Prices are inclined 
to be weak. 

Austro-Hungarian iron business is in a fairly good condition. 
Pig iron remains tolerably firm. The mills and foundries are well 
—ree particularly those producing bars and structural iron. 
The shipbuilding and engineerin epartment is reported in 
improving activity, and there is also a little more life stirring in 
the hardware business. Official quotations are :—Grey pig iron, 
47fl. to 51fl. p.t.; mixed lots, 46fl.; Bessemer ingots, 78fl. to 85fl. 
p-t.; Styrian bars, 105fl. to 112°50f.; girders, 106f1. p.t., in some 
instances 110fl. p.t.; heavy plates for boiler-making purposes, 
180fl. p.t.; tank ditto, 135f1. p.t.; steel plates, 140fl. p.t.; tin 
sheets, 28fi. per box ; galvanised sheets, fl, to 260fl. p.t. 

The Fooush tron trade is generally dull, Demand shows a slight 
falling off, and quotations are rather inclined to be weak. French 
business in iron and steel was, for the first ouarter of present year, 
as under :— 





rt. . 

1895 1894, 1895. 1894. 

Tons. Tons. Tons. Tons. 
Iron ore .. 421,072 360,736 26,276 45,400 
Pag ATOM oc 06. oe 9,800 18,561 29,711 .. 28,427 
Manufactured iron .. 5,497 5,051 5,799 4,274 
_ "Oe 1,508 .. 5,425 .. 4,877 
Scrap iron a vee 945 76 282 2 
Casting .. .. «s o 328 84 12 .. 8 
Hardware baer 7,674 1,036 1,239 


Belgian iron business keeps as quiet as ever, and the low prices 
that have so long been ruling are not likely to be altered this 
quarter. Pig iron and merchant bars are wry a! dull, while 
rails, girders, and wire have met with a somewhat better request. 
Export trade is a trifle less depressed than formerly, but the 
general complaint is that it is almost impossible to make receipts 
cover expenditure, 

French businees in coal and coke was, for the first quarter of 
present year, as under :-— 











Import. 
Coal. 1895. 1894, 1893, 
Tons, Tons. Tons. 
Englard .. .. «« «+ 1,095,650 1,196,960 1,(84,881 
Belgium co os oo | =6908,750 .. 867,070 . 904,573 
Germany .. .. 109,440 .. 146,300 132,267 
Other countries... 1,630 .. 430 459 
Total .. .. 2,205,470 2,210,760 .. 2,122,180 
Coke. Export. 
Belgium 97,980 95,610 .. 71,149 
eres 3,690 .. 8,100° .. 9,194 
Switzerland.. 49,800 64,140 .. 49,697 
Turkey .. oe 2,670 . 2,340 .. 2,051 
Egypt ieee ee _ . _ . _ 
WED ob. te a6 2,110 . 3,280 387 
Other countries .. 28,80 88,810 83,098 
Total .. 185,180 .. 212,280 .. 165,576 
Coke total .. 81,810 .. 14,340 .. 18,061 


The iron industry of Rheinland-Westphalia continues in an 
unsatisfactory state. An irregular employment is reported at the 
blast furnace works, quotations for all sorts of pig iron showing a 
fluctuating tendency. In the Siegerland some of the larger iron- 
works have booked orders for the third quarter, and makers have 
of late been less willing to accept the extremely low prices that are 
being offered, The output of pig iron in Germany was, for April 
of present year, 470,420 t., against 428,056 t. in the same month 
last year; for the first four months of present year production 
amounted to 1,875,843 t., against 1,708,168 t. in the preceding 
year. A slightly improving tendency can be noticed in the malle- 
able iron department. Prices are firm on the whole, and, although 
only small orders are given out for the present, a steady and con- 
fident tone prevails among masters and buyers. The demand for 
structural iron remains lively, and there is a marked improvement 
in the plate business, at least so far as inquiry is concerned. 
Hoops are neglected, and so are the different sorts of wire. No 
alteration can be reported to have taken place at the foundries and 
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— totinod of t ® good activity is going 
ing com) » OU y. 
a the locomotive shops, and there is talk of 
some large orders that are holding out, one for 
the Rassian State Railways, and another for the 
Prussian Railway Administration, so that farther 
ular employment may be looked forward to. 
The commercial treaty with Russia has had a 
decidedly favourable influence on the Garman 
iron trade, Fall returns are now «vailable re- 
garding Garman export to Russia during the first 
quarter of the year and of the two preceding 
years. 


ral want of employment 


1893, 1894. 1895, 

100 kilos. 100 kilos. 100 kilos. 

Pigiron .. ee 12,9 oe 1,800 .. 14,108 
Angles.. as 21,083 .. 7,600 .. 86,753 
Rails .. «- e 490 .. 890 .. 2,168 
Bars .. «- s 86,051 .. 37,091 ., 188,855 
Plates... «. oe 86,847 .. 11,167 87,656 
Iron wire .. oe _ ee _ -- 1,607 
Castings .. ee 1,188 .. 584 4. 8,494 
Anvils, bolts, &,.. 1,131 .. 157 .. 2,006 
Springs, axles... — oe — . 2,278 
Tu es 40 ee 1,402 .. 807 .. 2,877 
Finished iron .. 24,996 .. 12,082 34.939 
Hardware .. 1,736 .. 1,086 2,312 
Rifles, &c. .. o — ee — oe 28 
Needles .. oe % .. 19 .. 35 
Watches .. a 42 .. 64 217 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


In consequence of the holidays intervening, the 
coal shipments for the week ending to-day have 
not been so large as the previous one. Prices, 
however, are firm, and the pros cheering, 
Among others, the large steamers Amara, Palmas, 
and Isle of Hastings are due to load shortly. The 
price of | ee = has assumed an upward ten- 
dency. healthy tone prevails in the iron ore 
trade, The Farnley Hall, Reggio, and Rocio are 
Cechnaging entapes at the Ebbw Vale wharves, 
= osario and Radnor at the Blaina 
wharf, 

The Ross, Rosland, Roaumur, and Racine are 
also expected. The same as has happily been the 
case for several weeks past, the several ship repair- 
ing firms have been well supplied with orders, 
Daring the week the Newport Engineering Com- 

y have been paying attention to the City of 
Newcastle in the Alexandra Graving Dock, 
whilst Mordey, Carney and Co,, have had charge 
of the Lady Cairns, Ceres, Isle of Ramsey, North 
Gwalia, and Broomhaugh. Great satisfaction is 
felt in the port at the announcement made, that 
there is every probability of a section of the ex- 
tensive iron and steel works belonging to the 
Tredegar Company being shortly set in motion 
again, The works have unfortunately been at a 
standstill for about two and a-half years, 

Prices ruling on Change to-day were as 
follows: — Coai: Best steam, 93. to 93, 64.; 
seconds, 83, to 8s. 6d ; house coal, best, 103. 34. 
to 103, 6d.; dock screenings, 53, 64.; colliery, 
smal, 53. ; smiths’ coal, 63. 6d.; patent fuel, 
103, 6d. Pig iroa: Scotch warrants, 433. 644 ; 
hematite warran's, 433. lld., f.o.b. Cumber- 
land ; Middlesbrough No, 3, 35s. 31. prompt ; 
Middlesbrough hematite, 43s, 34, Iron ore: 
Rabio, 11s. 64. to 11s. 9d.; Tafna, 103, 9d. to 11s, 
Steel rails, heavy sections, £3 15s, ; light secti 


THE PATENT JOURNAL. 
Condensed from '' The Iustrated Oftcial Journal of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


22nd May, 1895, 


10gts. Fotpina Iron Garpen Tent, W. Smith, East- 

ourne, 

10,074. Paeventinc Fatuine from Wixpowa, E. W. 
Davies, Ilford. 

10,075. Dry Gas Meters, F. Wright, London. 

10,076. OsTarninc Tranerers, 8. R., L. L., and E. E. 
Grimwade, Longport. 

ag mg Ivpicator, 8. H. Berry and J. O. Berry, 


ndon. 
— Toot for Spiicixc Ropes, &e., C. Bottomley, 


gow. 

10,079. Brown EartHenwake Bopigs, E. Bilton, 
Stoke-on-Trent. 

10,080. Lioutina and Ventitatina Suips, J. Shaw, 
Willington-on-Tyne. 

10,081. Sewine Macuines, W. Haddock, Leeds. 

10,082. Steam Generators, G. F. Priestley and W. 8. 
Bancroft, Halifax. 

10,083. Water Suprpty Systems, J. Tweedle, Liver- 


pool. 
10,084. Stzaw, &c., Steertna Gear, J. McLachlan, 
Glasgow 


gow. 

10,085. Bett Poncn for Tickers, J. Macrae, Glasgow. 

10,086. Mope of SusPpenpep Ussecrs, J. E. L. Gilbert, 
Manchester. 

10,087. Pwgumatic Mattina Apparatus, W. Adlam, 
Bristol. 


10,088. VELOCIPEDES, F. Westwood and T. Groves, Bir- 
mingham. 
—_— PRECIPITATION Process, J. Patchett, Birming- 
m. 


10,000. Mortar Anatysis, J. Patchett, Birmingham. 

10,091. Ointment fur ExTeRNaL AppLicaTion, P. D. 
Lawson, Glasgow. 

10,092. Go_r Ciuss, C. Spinks, Glasgow. 

10,093. Cake Tin, J. O. Pritchard, Bristol. 

10,094. AIR-COMPRESSING Pumps, B. J. Hall, Blackpool. 

10,095. Rartway Cuatrs, G. Wilde, Halifax. 

10,096. Pyzumatic Mattina Apparatus, W. Adlam, 
Bristol. 

10,097. Automat for Setuine Beverages, C. Trabucchi 
and G. Botto, Berlin. 

10,098. Dis for Phoroorapaic Fits, R. W. Buttemar, 
Godalming. 

10,099. Cross-croovine Staves for Vats, J. Barr, 
Johnstone. 

10,100. Strippinae Fiats of Carpinc Enoines, W. 
Senior, G, A. Kennedy, and W. Hemingway, Man- 
chester. 

10,101. KeyLess Watcues, J. Bradley, Birmingham. 

10,102. Crasps for Waist Betts, W. Evans, Birming- 


ham, 

10,103. Manuracrure of Banps for Door Latcuss, G. 
Wiley, Birmingham. 

10,104. Ticket Pocket, K. Leverkus, Germany. 

10,105. CroTaes Receiver, T. Gilloch and W. A. 
Madeley, London. , 

10,106. Fine Grates, A. R. Sennett, London. 

10,107. Cookine Siovas, F. 8. Rippingille, London. 

10,108. STEELYARD WeIGHING Macurnes, W. B. Avery, 
London. 

10,109. Apparatus for Storrinc Tramcars, A. D. 
Hopkins, London. 

10,110. StaBs for Covertnc Cziuincs, C. Marson, 


ndon. 

10,111. Maxine Kyorrep Neck Ties, F. Oberstebrink, 
Germany. 

10,112. Inpicatina Device for Use in Om Lamps, J. 
H. Collings and W. E. C. Pinchbeck, London. 

10,118. Fire-arate and Cuimyney Five, J. Pownall, 


Preston. 
10,114. Form of Gatvanic Battery, R. J. Crowley, 
Oo v4 





£4 53, ‘Lin-plate bars, £3 15s,; Siemens tin- 
plate bars, best, £3 17s. 6d., all delivered in the 
district, cash, less 24 per cent. Tin-plates : 
Bessemer steel coke, 93. 31.; Siemens, coke 
finish, 93, 6d.; ternes, per double box, 28c, by 
20c., 193. to 203, Pitwood, 15s, 34. to 15s. 6d. 
London Exchange Telegram: Copper, £43 63, 34.; 
straits tin, £63 15:. Freights firmer. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 30th, 

BusinEss conditions in the United States can 
be pretty correctly gauged by comparing the 
loans now with two years agu and the bank 
deposits now and two years ago in the four lead- 
ing cities of Boston, New York, Philadelphia, 
and Chicago, They are in millions of dollars as 
follows :—Loans, 1895, 670 ; 1893, 641 ; deposits, 
1895, 570; 1893, 554. So it is seen that while 
there is some improvement, it is not much. It is 
at work, however, and may suddenly assume 
enormous, or, at least, quite unusual propor- 
tions, 

Dapressions ani recuperations coms suddenly in 
this country, ‘oe bankers’ panic of 1893 caught 
nine in ten business men unprepared. It might 
be also said now that nine in ten are not now 
prepared for a sudden advance in values, yet 
there are not wanting indications that a sudden 
and rapid advanca is near at hand. Billets have 
advanced nominally 2dols. within two months, 
and other items of faraace and mill prodaction 
have also similarly advanced. Pig iron is quoted 
50 to 100 cents higher, and as stocks are small 
and consumers’ yards moderately supplied, it is 
not difficult to imagine that a sudden precipita- 
tion of orders might react on prices to the 
disadvantage of consumers, who have all along 
been serenely acting on the theory that the iron 
and steel productive capacity of the country is so 
far beyond any probable demand that prices 
must always be in buyers’ favour, The railway 
corporations are only waiting for better business 
to ty: millions in equipments and urgently- 
needed repairs, Railway earnings for May for 
all reporting roads indicate an increase in gross 
earnings over May, 1894, of four per cent, 








On Wednesday the twin-screw ice- breaking 
steamer Saratovski Ledokol, of which we gave 
apes in our “ Launches” column of May 
7th, was taken to sea for trial trip. A mean 
speed of over fourteen miles per hour was 
attained. A special feature of the vessel is that 
her boilers are fitted for oil burni , and the trial 
on Wednesday was conducted entirely with this 
kind of fuel, a supply of which is ‘alread, on board 
the vessel sufficient for her voyage to St, Peters- 
burg, whither she will sail in a few days, 





4 DB. 

10,115. Lire-Boats, R. Chambers, London. 

10,116. Waeevep Venicces, J. A. Mays, London. 

10,117. Pwgumatic WHeeL Tires fur Cycies, H. W. 
Brtining, London. 

10,118, ADveRTisinc VEHICLE3, M. Lackenbacher, 

10,119. Receptactes for Liquips, B. Politzer, 

ndon. 

10,120. Beer Enoines, G. Jones, Cardiff. 

10,121. Cyrosinc Screw Stoprperep Borrt.es, 8. H. 
Mayne, London. 

10,122. AxLe Boxes, D. Laffan and G. Moore, Liver- 


pool, 

10,123. Fastexinc Tocerner Lerrers, G. Hayes and 
W. J. Harley, London. 

10,124. Brakes for Cyc.e3, E. V. Porter, London, 

10,125. Mow1nc Macnise, J. Pierard, London. 

10,126. ATHLETIC GuaRps, A. C. Ives, London. 

10,127. Castor Wueecs, J. A. Kennedy-McGregor. 
Lond 

10,128. 
Baranoff, London. 

10,129. MAnTLE3 for IncanpE:ceyt Gas Lamps, H. 
Reeser, jun., London. 

J. M. T. Mare, 


10,130. Preomatic Hat Linine, 
ndon. 
10,181. Breakinc Down Mrnerats, W. F. Collins, 


on. 
Caustic ALKALIE', N, Bassett and W. von 


ndon. 

a Naves of CARRIAGE WHEELS, A. and L. Lelongt, 
mdon. 

— Frrinc AppLiance3 for Smaty Aras, F. Beesley, 


mdon. 

10,134. ELecrroLytic Treatment, G. G. M. Harding- 
ham.—(K. Langhans, Germany.) 

10,135. Door Wepaz, H. Leslie, London. 

10,136. PLovens, J., sen., T. H., and J. Ellacott, jun., 


London. 

10,137. Tranamittina Licut Images, C. W. Nystrém, 
London. 

10,138. Waste Preventer Cisterns, E. J. Preston, 


mdon. 

10,139. Castino, &c., Tyrer, P. Jensen.—(The Belipse 
Syndicate, New Zealand ) 

10,140. Reaisterino, &c,, APPARATUS, J. McTammany, 
London. 

10,14t. Votinc Macnines, J. McTammany, London. 

10,142. Evecrric Licutine Devices, J. T. Armstrong, 
Londen. 

10,143. ARMOUR-PLATE3 or Forainos, M. Gledhill, 


London. 

ba Urns for Contatninc Mick, &c., J. Ellis, 

mdon. 

10,145. Gas Rerorts, A. Guéguen, London. 

10,146. InrcaTaBLe Tires, H. A Fleuss, London. 

10,147. CARDBOARD, &c., Receptacies, H. Wollheim, 
London. 

10,148. Devices fur Pianos, A. J. Boult,{K. A. B. 
Syhre, Germany.) 

10,149. StgeRina Forks for Frames, A. C. Davison, 


ondon, 

10,150. EMBROIDERING Macuines, &c., F. 8. Sohne, 
ndon. 

10,151. Scytues, E. and L. Pauer, London. 

10,152. Damp-PRroor Socks, C. F. Morrisand J. Sheppard, 


ndon. 
10,153. Drinkina Ve:set and Bortrie-opener, E. 
Fawcett, London. 
10, > Saari Ve3sEt ATTACHMENT, G. G. Smith, 
ndon, 
10,155. TELEPHONE SystEMs, M. Freudenberg, London. 
10,156. Batancina of Steam Enoines, J. Tweedy, 


London. 
10,157. Licutinc Lamps, W. E. Wilks, London. 
10,158. INSERTION and Removat of Busugs, J. Elphick, 


London. 
10,159. Ink Wes, E, Rudolph and H. Hurwits, 
London. 





10,160. Creansina Inrer’or of Hose3, H. Wegener, 


on. 
_ Perroratinea MepicaL Prastere, 8. W. Pedi-y, 


nm. 


28rd May, 1895. 


10,162. VecociPgpE3 and the like, L. A. Westwick, 
Mansfield. 

10,163. Demonstration Caart Suspeyper, J. H. 
Towers, Southsea. 

10,164 Meratric Dis for Wasuine Toss, W. Ingham, 
Clitheroe 


ss. SELF-INTENSIVE Rerricerator, W. Hampson, 
ol 


10,166. “DELIVERING Cuecks at Taeatres, W. Thom- 
son, Newcastle-on-Tyne. 
10,167, Pusumatic WaeEets or T.RE*, W. H. Llewcalb, 


10,168, CaRRryina PuotrocrapHic Piate3, R. Dobson, 
10,169. VALVE for SHampooinc Cisteans, C. Parton, 


ig b 

10,170. Lockina Spinpies, C. G. Fritz —(F. Dietz, 
Germany. 

10 171. a Bottzes and Jars, T. Hill, Kingston- 


upon- 
10,172. SHeaTH Haw ie for Cro-uet Hoos, G. Lewis, 
Redditch 


10,173. SKIRT Susrenvers, J. W. Moore and F. W. 
Rawstron, © 
10,174, Bawps of Skirts, W. Stokes and R. Hudson, 


erby. 

10,175. VELocrrepE Frames, &.,G. and C. Sanders, 

10,176. SECURING Door Hanpie3 on their Spivpies, W. 
W: 


10,177. Cycte Weert Lockine Device, J. Clarke, 
Manchester. 

10,178. Pinarores, T. B., 8. M., and J. E. Laserson, 
Manchester. 

10,179. Cortve Sxin Dierases, &c., A. E. M’Cracken, 
Dublin. 


uu 

10,180. Boox Prorecror, A. G. Pinfold, Yorks. 

10,181. Lusaicatine Spinpie3, T. H. Rushton, Man- 
chester. 

10,182. Oxipe Luseicatinc Brick, I. Trubshaw, 
Middlesbrough. 

10,183. ATracHinc Bram F ances, J. Mills, Man- 
chester. 

10,184. Simptex Steerina Lock, J. Woodward, Pen- 
keth, near Warrington. 

10,185. TrRENcHING the Srrincs of Starrs, A. Thomas, 
Cardiff. 


10,186, Stops, V. Worth, Rechdale. 
10,187. Pappte Waeets for Suips, &c., A. Cameron, 


gow. 
10,188. Stor Vatves, A. Turnbull, Glasgow. 
10,189. CoLLaPsIBLE Berpstgaps, A. H. Baird, Liver- 


101190. Merauiic Sockets for Picks, G. 8. Waterfall, 
Sheffield. 

10,191. Razors, W. C. Veall, Sheffield 

10,192. Rivet-makinea Macuines, H. and A, Dans and 
T. Ingham, Derby. 

10,193. Imrration WHALEBONE, J. Baier, London. 

10,194. Postcarps, C. Kreye, London. 

10,195. Brypinc TOGETHER Papers, &c., J. Boyce, 
London. : 

10,196. Butron Crips or Fasteners, C. R. Liling- 
worth, London. 

10,197. CLorHes Pees, C. R. Illingworth, London. 

10,198. Rat Traps, C. R. Illingworth, London, 

10,199. Envecopss, J. Holloway, London. 

10,200. Vevocirepes, T. de Backer, London. 

10,201. Type-wkitER Escapements, F. W. Hillard, 
London. 

10,202. AtracHment for Domestic Firepiaces, D. 
Mellor, London. 

— Automatic DELIVERY Macuines, A. J. Gasking, 


on. 

10,204. Apparatus for Locxinc Rattway Pornts, J. 
Johns, London. 

10,205. PLacine Detonator3 on Rats, B. Chaplin, 
London. 

10,206. Pocker Knive3, R. Gough, London. 

10,207. Cement Concrete, 8, G. Bird and J. Wright, 
London. 

10,208. WirHpRAwine Liquips from Casxs, F. Hughes, 
London. 

10,209. Domestic Stoves, J. T. Chappell, London. 

10 a Iron or Stee, WHEE ‘s, J. Fielding, 

ndon. 
10,211. Corkscrews, W. R. Maud, Leeds. 
10,212. Purp and Paper Makino, J. D. Denham, 


London. 

10,213. Pomps, J. C. Merryweather and C. J. W. Jake- 
man, London. 

10,214 Castors, W. J. Vickery, London. 

10,215. Rutrne Diaconat Line; on Paper, J. Hess, 


London. 

10,216. Paper Bass, W. P. Thompson.—{F. Hesser, 
Germany ) 

10,217. Dravcut Exctuper, J. Fenton and J. Thorn- 
ley, Manchester. 

10,218. Recerracte for Matcues, I. F, Sahal, Man- 
chester. 

10,219. Truss, G. Eichhorn, Manchester. 

10,220. Corsers, U. Barth, London. 

10,221. Rounpasours, P. M. Justice.—(F. 
Belgium.) 

10,222. Reservoir, W. Allen, London. 

10,223. MicropHones, A. J. Boult.—(Z. Wallach, Ger- 


Verrue, 


many. 
10,224. GEAR for Controtuixc Vatve:, 8. Cutler, 


mdon. 
10,225. Vestctes for ADVERTISING PorRPose:, H. 
y, Swansea. 
10,226. Brakes for Vetocireve:, A. E. Hench, 
mndon. 

10,227. Truas, W. H. Hartley, London. 

10,228. Dust Pan, W. 8. Bowie, London. 

10,229, CARBURETTED WATER Gas, A. G, Glasgow and 

J. A. Norcross, London. 
oe Workinc Epoes of Impiements, C. La Dow, 


on. 

10,231. SoLE-sEwine Macutnes, G. H. Screteni and H. 
K. Bridger, London. 

10,232, Fiurp Stream Borers, D. Davy and Davy Bros., 


., London. 
10,233. Mrxine Tea and other Susstances, C. H. Bart- 
lett, London. 
10,234. FLEXIBLE Packinos for Fiances, A. Calmon, 
London. 
10,235. Letrer-Boxgs, S. S. Glover, London. 
10 post Manvracture of Cyanipss, &c., 8. Trivick, 
ondon. 
10,237. Brackets, J. A. Murphy, C. G. Polleys, and 
W. C. Scott, London. — 
10,238, TrEaTING GaRBaGeE, P, Jensen.—(J. C. Ander- 
son, United States ) 
10,239. AERIAL Macutne, J. Marshall, London. 
10,240. Hat, L. 8. Amery, London. 
10,241. GeNERATING Evecrricity, A. Launcelot, J. 
Tait, and W. H. Pearson, London. 


24th May, 1895. 
10,242. Mecuanism of Loom Stop Motions, F. Jessop, 
Bradford. 


10,243. Heatixa Lamp, S. Carter and F. Carter, 
i urst. 


10,244. Socks for Boots and SHozs, W. C. Lister, 
Wolverhampton. 

10,245. Blow Lamps, J. Williams, Manchester. 

10,426. Bakers’ Oven, G. Giles, Southampton. 

10,247. Grnpers for Bripgss, &., H. Clark, Stockton- 
on-Tees, 

10,248. Mecuanicat Rockers for PHoToGRAPHER3, J. 
B. Brooks and J, Holt, Birmingham. 

10,249. SwitcHBoarDs, H. Oppenheimer, London. 

10,250. Exectric Brits, Sianats, &., T. Sloper, 


De 
io Steam Vessets, W. Munro, Newcastle - on- 
Cs 











10,252. Automatic Macuines, J. Kenyon, Blackburn. 

10,253. Hanpie for Parcris, &c., OU. Morland, Bir- 
mingham., ef 

10,254. Beits or Banos for Buckre3, &c, 8, J. Rey- 
nolds and G. F. Westwood, birmingham. 

10,255. Fire Grate, W. Peyton, Halifax. 

10,256. Boots and SHogs, H. Dickson, Leicester. 

10,257. Horses’ Bits, &c., A. F. Bishop, Bristol. 

10,258. Or Economiser, J. Roughley, jun., Bolton. 

10,259. Spinsinc Mute Sreapizs, 8. Green, Man- 
chester. 

10,260. Door LatcHE3, J. Conlong, Manchester. 

10,261. WaTeR-TIGHT Doogs for Saips, G. Dittmann, 
Germany. 

10,262. AERATED WATER-BOTTLE OpeNeR, I, Warren 
and A. Oldham, Dublin. 

10 263, CanRiAce Hanpies, G. E Fletcher and H. H. 
Mitchell, London. 

10 264. ArracuMents for Caraiaces, &., G. E. 
Fletcher and H. B. Mitchell, London. 

10,265. Compounp Gas Baick for Heatine, &c., T. H. 
and E. E. Carr, London. 

10,266. Lock Nuts, W. Bayliss, London. 

10,267. Revotvine VANEs or PROPELLER Biapgs, J. M. 

dam, London. 
10,268. Jormmsinc Leap Pire tolron P, re, F. Richmond, 


London. 

10,269. Insect Powper Distrisutor, T. BE. Watson, 
London. 

10,270. VesseLs for Compressep Gas, &c., 8S. W. and 
8 8. er, London. 

10 271. Covers for Disues, &c , J. 3 

10,272. Weteninc ApPLiaNces, T. 


ar, London. 
tom, Liver- 


poo! 

10,273. Protectoz for Epcxs of Saints, A. Lewy, 
Manchester. 

10,274. Ain Sprinos for Taarns, R. Waugh, Liver- 


10.275. Muxcine Macuive, J. Barnes, R. W. Kenyon, 
W. H. Kenyon, and J. L. Shorrock, Manchester. 

10,276. Bares’ Betts, M. C. Carpenter, Liverpool. 

10,277. Measuninc Exxzctrric CURRENTS, Siemens 
Bros. and Co.—(E. F. H. H. Lauckert, London.) 

10,278. Manuracture of Gases from L:quip Hypro- 
carsons, O. Imray.(Z. Gray, Germany.) 

10,279. AtracHMeNT for Cyciists, A. H. Carter, 
London. 

10,280. Bepsteap Fastenines, P. Keul, H. Ferrand, 
and L. Nuéjouls, London. 

10,281. Preumatic Tires, J. Iddon and J. E. Baxter, 


mdon. 

10,282. ReouLatine the Passace of Gas, J. Delire, 
London. 

10,283. Pen, F. 8. D. Scott, London. 

op >a or Giow Lamps, C. J. Robertson, 

mdon. 

10,285. Or. Lamps, G. F. Ostins, London. 

10,286. New Sanitary Couric Joint, H. F. Buchan, 
London. 

10,287. Preventino WATER Freezine, W. J. Kershaw, 
Birmingham. 

10,288. DentaL Pxares, J. Spyer, London. 

10 289. Carpet Fastener, F. [llig, London. 

10,290. Puzziz, R. Charles, London. 

10,291. Savucepan Hanpies, A. E. Cotterill and A. 
Sharratt, London. 

a aaa Bituyarps, J. Emery and H. Watts, 

mdon. 

10,298. Boors, W. F. Mitchell, London. 

10 294. SutpHUR TaBLets and the like, W. Hailstone, 
London. 

10,295. Foorsaus, T. C. Bailey, London. 

10,296. BeLtina Fastener, 8. Pasfield and A. Knud- 
son, London. 

10,297. Exrractine Corks from Botries, H. Neame, 
London. 

= en Movine Tareoer, T. J. Donald, 
Bat 


e. 
10 299. Apparatus for Tamiya Horszs, R. Bosenius, 
London. 
10,300. Postat Exve.ores, W. G. Hewlett, London. 
10,201, Fire-arms, T. Be n, London. 
10,302. Layrnc SupMaRine Cabs, OC. C. Snell, 
Saltash. 
10,303. Crores Prec, R. Marshall, London. 
10,304. GeneraTinG Ecectricity, W. H. Pearson and 
L. J. Tait, London. j 
10,305. Creansinc Lrvex, G. F. Redfern.—(R. Till- 
mann, Germany. 

10,306. TACHEOMETRICAL InsTRUMENTS, W. H. Beck — 
(J. Donnan, India. 

10,307. Maxine Gas, A. R. Newman and P, M. Somer- 
ville, London. 

10,308. Erecrric Lock, L. Defert, London. 

10,8.9. Fire Apparatus, W. H. Wheatley.—{ The Horton 
Fire Ladder Company, Ld., Canada ) 

10,310. Apparatus for TreEtnc Boots, F. W. Page, 
London. 

10 311. Boxtne Grove. E. B. Vaile, London. 

10 312. Buapper for Foorsa..s, E. B. Vaile, London. 

10,313. SuBMERGED Cases, W. 8. Smith and W. P. 
Granville, London. 

10 314. Buckies, A. Watson, London. 

10.315. Cuatns, J. J. Welcher, London. 

10,316. DisPLAYING ADVERTISEMENTS, Faure and Co., 
London. 

10,317. Furnaces, H. McPhail, London. 

10,318. Cicars and Cigarettes, V. Durouvenoz, 
London. 

10,319. Carpinc Fisrous MarTeriats, W. Tatham, 
Manchester. 

10,320. Harm Brusues, H. H. Lake.—(Florence Manu- 
Jacturing Company, United States.) 

10,321. SpLitreR for Spuitrine Furrows, A. W. Legg, 
New Zealand. 

10 322. Sprinc Martrresses and Frames, F. G. Gale, 
Canada. 


27th May, 1895. 


10,323. Luc fir Connectine Tose3, G. Fox and E. 
Dent, York. 

10,324. Surps’ Frrrines, G. C. Mackrow, London. 

10,325. Cork Extractor, E, Freeman and W. H. 
Foster, Birmingham. 

10,326. CompryaTION CaNDLE Socket, H. Renshaw, 

anchester. 

10,327. 

Gri 


mby. 
10,323. Grass and EARTHENWARE Borries, M. Smith, 


Woop Working Mecarery, G. A. Carr, 


ive! 
10,329. Stopper for Guass BotTie3, M. Smith, Liver- 
1. 


10'380. TareapDins Neepwes, A. Lloyd, Birmingham. 

10,831. CHaixs for Drivine Bicycizs, B. R. Mills, 
London. 

10,832. Martrriat for SuspenpinG Pictures, H 
Newbon, London. 

10,333. Account Books, E. A. A. Battey, London. 

10,334. Ecectric Sounpine Apparatus, W. A. Price 
London. 

10,335. Botries, W. Field, London. 

10,336. Burron Fastener for Ciots, E. J. Brittain, 
Birmingham. 

10,337. Burton Fastener for Leatuer, E. J. Brittain, 
Birmingham. 

10,338. Boor Uprsrs, W. Galloway, Glasgow. 

10,839. Sarety VaLve and FusisLe P.ve, R Gregory, 
London. 

10,340. Oprarsinc VARIABLE Movemest, E. A. Par- 
rock, Birmingham. 

10,341. CesTRAL BaLL-BEARING Castor T. G. Bond 


verpoo! 
10,342. Printers’ Dustinc-orr Apparatus, F. Reeves, 


mdon. 

10,343. Hinegs for Park and Fieip Gares, G. W. 
Deony, Norwich. 

10,344. Net Bac, C. Ney, M. Pearlmann, and J. 
Brode, Glasgow. 

10,345. Lirrs and Hoists, H. C. Walker and R. Carey, 


mdon. 

10,346. RevoLvine Pianororte Pans, A, Blondel, 
London. 

10,347. Boor Brusnina Macains, H. Bennett, Dar- 
n. 


lingto 
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10,848. Unrversat Smoke Conpenser, 8. J. Farns- 
worth, Manchester. 
— Coat Boxes and the like, J. Chilton, Wolver- 


10,350." Potantarea Soran Everizce, T. Thorpe, 
Whitefield, Lanc. 

10,351. Business Premises, E, E. Allen and F. W. 
Strong, London. 

10,352. PLasteR of Paris, G. A. Shaw, T. Kay, and 
Kay Bros., Ld., Stock; 

10,353. ANTIFRICTIONAL ARRANGEMENTS, 8. Green, 
Wolverhampton. 

10,354. Ris-HoLpiIne Rives for UmBrevias, C. Brom- 
hall, Manchester. 

10,855. Loom Take-vue Mecuanism, J. Bentley, 


Keighley. 
10,356. Coke and Coxe Ovens, J. T. and W. 8. Key, 
ley. 
10,357. Pszumatic Mettina Cyuinpers, W. Adlam, 
10,358. SappLe Gcarp, C. McCallum and A. Morrison, 
iw. 
10.359. SHapes for Gas Firrines, E. W. Lancaster, 
Birmin 


10,860. Swrrenes for Exectric Circuits, E. W. Lan- 
caster, Birmingh»m. 

10,361. ATracutne Parts to Porcerary, E. W. Lan- 
caster, Birmingham. 

10,362. Fastenina Envevores, H. Rogers Zand T. 8. 
thevling, Birminghym 

10,363. IzaL AL*, J. Edge, London. 

10,364. Securinc Pencits and the like, F. C. Lynde, 
Manchester. 

10 365. Storrers, P. R. Wiesner, Glasgow. 

10,366. Stace Frract, D. Alexander and C. Hamilton, 

-» Glasgow. 

10,367. Reautatinec the TemprratoureE of Liquips in 
Casxs, J. Westmorland, Liverpool. 

10,368. GARDEN Syrinces, &c, F. Cooper, Man 
chester, 

10,369. Borrcrs for CARBONATED and AERATED BEVER- 
aos, D. Kylands, Huddersfield. 

10 370. AppLiaNces for Dryine Cocoa, &c., A. L. 


reen, We 
10,371. Mgans for Jomstse Wires, &c., also for Join.s 
in Pirrne, &c., H. P. Hearder, Bristol. 
10,372. Guarp or SHreLp for Tires of WHEzELs, J. E. 
1057 Clones it Gallagh Glasgo 
5 SHURNS, H. er, Ww. 
10,874. Carpine Enoines, G. Martin, Bradford. 
10,375. Hair Pins, E. Mackenzie, G. Mackenzie, and 
C. Mackenzie, Dundee. 
10,376. Hotprne Giass Piates, G. Laws, Newcastle- 
on-Tyne. 
ee Bicycte Banp Brake, L. Russell, 


on. 
10,378. Atk TuBss and Tunvets, A. A. Fris, London. 
10,879. Jointinc of Stone or EARTHENWARE P,PEs, 
J G. Kirtley, Sunderland. 
10,380. Brake and §. LF-sTaRTeR for Trarns, &€., D. 
E. Hipwell, London. 
10,381. Mop and Hanpie DeTacHaBLe Connector, H. 
G. Barrey and B. F. Barrey, Lymington. 
-10,382. VeLocipepes, A. Taylor, Leicester. 
10,383. Fixtsc Wires in Pseumatic Trees, R. Gitbs 
and J. Gibbs, Coventry. 
10.384. Music Curr, H 
10,385. ILERS, J. Wilson, 
10,386. CaBLt TRimways, T., R. R., and O. J. Meacock, 


10,387. Gare Fastex1nos, G. Moseley, Kingston-on- 
10,383. “Docs Locks, G. Moseley, Kingston-on- 
10,389. pense of Cricxst Bats, T. W. Bennett, 
10 300. , A of Cisterns, W. E. Y. Putman, 


London. 

10,391. Eoa CarkrieR and Bomer, M. Stephens, 
London. ’ 

10,892. Macuine for Diepixc Sueer, G. McNally, 
Lisburn. ‘ 

10,393. Cask TiLTER, C. Davies, Manchester. 

10,394. TrREs of WHEELS of Cycies, F. J. Newman, 


lon. - 
10,395. Fereprisc Apparatus for Carpinc EnaiNes, 
C. Scott and W. H. Schofield, Rochdale. 
10,396. Stream Boirers, A. J. Boult.—(B. P. McGerr, 
Onited States.) 
10,397. Purszs, F. Wich, London. 
10,398. CusHions, P. Philpot, London. 
10,399. Process for the Treatment of Goip, J. J. 


¥ don. 
10,400. Preumatic Tires, G. H. Dollery, Birmingham. 
10 401. WHeets for Venicies, J. Warden and J. 
Hotchkiss, Lon4on. 
10,402. Securine Sarery of Trarric, J. H. Hamilton, 
Belfast. 


10,403. MULTIPLE Tuck Siwinc Macuine, W. Bowden, 
Manchester. 
10,404. Svusstirorion of a WHEEL, W. Ginnett, 


mdon. 
10,405. Lavatory Firrines, T. Gilloch and H. Pyle, 
Londo 


n. 

10,406. Door Kxnos, 8. W. Gurney, London. 

10,407. Loom SHutTizs, D. M mn, Glasgow. 

10,408. SHampoorne and ELecrriryinc the Human 

Bopy, H. Simons, Berlin. 

10,409. Rotary Cam Pump D. Morrell. Berlin. 

10,410. Woop Scriw, C. Horton, Birmingham. 

10,411. Bearines for Appiyinc Pressure, J. B. 
son and A. W. Metcalfe, Belfast. 

—. Arr-ticut Cover for Jars, R. B. Ladbury, 


m. 
10,418. Construction of Tapes, R. B. Ladbury, 
Birmingham. ‘ ~ 


gham. 

10,414. CHarocine Gas Retorts, W. P. andG. B. A. 
Gibbons, Birmingham. 

10,415. Pumps for Inrtatinc Cycie Tires, C. A. 
Lehmann, London. 

10,416. Stamprne Soap, O. Geipel, London. 

10,417. ReveRSsIBLE Spinninc WHEEL, J. and C. H. 
Handford, Chesterfield. 

R. Wende, 


10,418. Timez ReEcorDING APPARATUS, 
Berlin. 
— on for the Lacine of Boots, W. Murray, 
™. 
10,420. Svprortinc the Fork Stem of the Srzerixc 


Ware of Cyrcigs, G. C. Topp, London. 
10,421. Cistern for WatR-cLosets, R. T. Spring, 
Northam: 


pton. 
10,422. Wisp Gavcr and Backsicut ComBINED, B. 
yer, Eastbourne. 

10,423. Hose Courter and Menper, R. W. Barker.— 
(A. V. Dyke, United States.) 

10,424. Bueacuine Cuina Grass, &., R. W. E. Mac 
Ivor and J. Chester, London. 

10,425. Earn Instrumest for Batuers, Factory Men, 
&c., W. H. Bond and E. F. Denham, London. 

_—— — for Papers, Carpets, &., H. A. Grepe, 

nD. 


10,427. MANUFACTURE of CarBonic AcID Gas, W. Von 
on. 


off, 
10,428. Apparatus for Compressine Gas, &., Tangyes 
Limited and W. Johnson, London. 
10,429. Massacre RoLiEr, J. L. Mérigot, London. 
10,430. EMBROIDERY Looms, W. P. Thompson.—(@. H. 
Rumpf, France.) 
— —— for Ferpine Pouttry, A. Osborne, 
vi 
10,432. BottLes, F. Evans, Liverpool. 
10,433. DyNAMO-ELECTRIC GENERATORS, &c., G. E. 
rman, Stafford. 
10,434. Cycizs, G. E. Boeuf, London. 
10,435. Compnszp Giove and Poursz, R. V. Sankey, 


on. 
— —— Heatinc Apparatovs, &., E, A. Jeffreys, 


10,437* Supports for Raitway and other Carriaczs, 
Sir Edward Green, Bart., on. 

10,438. ComBusTIBLE O11, A. P. Kempenfeld, London. 

10,439. Gas Goverxors, J. G. Smith, London. 


10 440. Optica, LiNsss and Mirrors, A. Pollak, 
Lond: 


on. 








10,441. Steam Borzeas, J. Patterson and J. R. Sandi- 
fands, London. 

10,442. Cyanrogs, W. P. Thompson.—(J. Finluy and EB. 
W. Derry, South Africa.) 

10,443. VsHicLes with Two Wues.s, W. Oliver, 
London. 

10,444. Ser Square for Teacnina Drawina, J. W. 
Ladner, London. 

10,445. Exectrotysis of Axkau Sats, H. C. F. 
Stormer, London. 

10,446. Taps, W. Andrews, London. 

—, Soprum, &c, L. Falero and H. Lumley, 

ndon. 

10,448. Seconpary Barreries, L. Falero and H. 
Lumley, London. 

10,449. Tursinc Over Leaves of Music, L. Benkel, 


ndon. 

10,450. Rerrixa or S:eerixa Jute, C. Bergmann, 
ndon. 

10,451. Metaop of Foraisc Merats, A. B. Ibbotson, 


ndon. 

10,452. Tastes for Type-writers, H. H. Lake.—(0. B. 
Rowlett, United States.) 
453. Stzam Generators, H. McPhail, London. 

10,454. Fgzepine Enoines, L. A. Porritt and E.S. H. 
Barnes, Manchester. 

1°,455. Fespixe Cotron Scutcuers, J. Higginson, 
jun., Manchester. 

10,456. Vatves for FLUID-PREssuRE Encines, A. J. 
Boult.—(A. Prolhac, jun., France.) 

10,457. Curr Tramways, G. C. Marks, London. 

10,458. Locks, A. J. Moulart, London. 

10,459. Tuntne Pin for Piranorortss, L. A. W. Sar- 
ramiac, London. 

10,460. Baes, &c., W. F. Williams, London. 

10,461. Mawuracttre of Suirtinc Linen, R. W. 
Davies, London. 

10,462. Tre, J. Phelps.—{(W. H. Phelps, India.) 

10,463. Conpuctine A'R to Gas Burners, A. H. J. 
Schiilke, London. 

10,464. Pranororts Actions, G. Lyon, London. 

10,465. CrrcutaTine Water in Boivers, D. B. Morison 
and E. , London. 

10,466. Vatves, J. D. Churchill, London, 

10,467. Fusgs for Proyectites, H. V. Keeson, London. 

10,468 Susstiture for Tites, A. Roberts, London. 

10,469. Apparatus for Marxinec Linen, C. Beadle, 
London. 

10,470. Cotourine Matrsers, C. D. Abel.—(A. Fischtsser 
and Co., Germany ) 

71. Apparatus for Pressrxc Trousers, &c, G. 
Whitaker, Loudon. 

10,472. Pressinc Linen, &c , G. Whitaker and A. A. 

by, London. 


10,473. PRODUCING 0-NITROBENZYLIC CHLORIDE, H. 
er, London. 
10 474. ENaBLInG PaotocraPaic IMaGes to be TAKEN, 
B. Acres, London. 
ee Enaines, &c., C. H. Beadle, 
mdon. 
10,476. Mancracture of Cyanipss, J. Raschen and J. 
rock, London. 


10,477. Manvracture cf Gas, J. H. Ladd, London. 

10,478. Or Lamps, J. C. C. Read, London. 

10,479. Wixpow Sasn Fasteners, J. Holt, Manchester. 

10,480. Suppryise Exvectriciiy to AR? Lamps, A. 
Wright, Brighton. 


28th May, 18°25. 


10,481. Oars, F. Melton, London. 

10,482. Reracine the Srats of Vatves, G. Brooke, 
Newport. 

10 483. Cycie Locks, C. R. Gatchouse, Tendon. 

10.484. PHotoorapHic Camera, J. W. Cullings, Weston- 
super- Mare. 

10,485, Apparatus for Coo.ine Liquors, W. J. Young, 
Birmingham. 

10,486. Cycote Frame Parts, A. Field, Birmingham. 

10,487. WraTHER Bars for Doors, J. W. Midgley, 
Keighley. 

10,488. NEw Game, J. R. Nixon, Durham. 

10,489. Toots for Fixine, &c., Screw-stups, W. Fox, 


ndon. 
10,490. Kitns for Burnine Bricks, W. R, Harrison, 


10,491. PowER Hammers, 8. Hey.—(R. B. Boynton, 
United States 
10,492 Propuction of Prorocrarus, H. W. Searle, 


a 
10,493. Dryixc Hops and Grain, &c., D. Rushworth, 
Stock 


rt. 

10,494. Scones Tuses into Piates, J. Langfield, 
Manchester. 

10,495. Cvcie Cranks and Cuatn WHExExs, R. J. Alpe, 
Birmingham. 

10,496. Soakine, &c., Woven Fasrics, J. 8. Farmer, 
Manchester. 

10,497. Borise Taper Howes in Merat, F. R. Clarke, 
Manchester. 

10,493. SteaM Generators, J. Jackson, Liverpool. 

10,499. IncaNpEscent Oi1t Lamps, W. G. Heys.—(G. 
Verdier, France.) 

10,500. Wixpow Sas, C. Shakeshaft, London. 

10,501. Cycies and other Veuicies, J. McConechy, 


Glasgow. 

10,502. MovaBLe Gas Penpants, E. W. Lancaster, Bir- 
mingham. 

10,5038. Cap for Borrizs, T. and J. Brooke and A. G. 
Levick, Sheffield. 

19,504. PLatsn Parrtine Macuines, E. Jardine and A. 
Allen. Nottingham. 

10,505. KNIFE-CLEANING Macutnes, H. Liebert, Man- 


chester. 
10,506. New System of Apvertisina, E. O'Leary, 
ublin. 
10,507. Brake for Train Cars, H. B. White, London. 
— — Samptzes of Woor, C. G. Tolson 
Bri . 
10,509. Steam and .Vapour Enoines, G. E. Dorman, 
itafford. 


8) 
10.510. Boor Scraper and Po.isHeEr, 8. M. Mordue, 
Newcastle-on-Tyne. 
10,511. Arrrxina Doors to Brick WALLS, W. Boydell, 
an A 
10,512. Marquges, Tents, and the like, T. Wood, 
Bristol. 
10,513. Twist Dritt Makino Macuines, M, C. Johnson, 
on. 
10.514. Pins, Rivets, Cuain-stups, &c.,C. M. Spencer, 
mdon. 
— Coverine HorTicuLTURAL BuiLpines, T. Wood, 
10,516. Drr-evarp, The Princess Co., Ld., and W. G. 
Maclvy, don. 
10,517. "Fiscas Putuey for Varyinc Power, W. 
Kneen. Cardiff. 
10,518. Execrrica, Grinpinc Macuine, C. Fane, 
mdon. 
10,519.. Winpow Opgnina Firtines, D. Bell, Edin- 
urg. 
10,520. Carper Bratsnc Macutnes, P. Fyfe, A. B. 
ler, and W. Dewar, G! 2 
10,521. Got¥r Bats, G. Melville, Glasgow. 
10,522. CLurcHes or Coup.ines for SHarrtine, H. Con- 
ni lasgow. 
10,528. Hoox and Eve Fastenine for CLorues, J. Pike, 
ndon, 
10,524. Fre LicHTeR and EconomisEr, A. McOulloch, 
on. 
— Strick Tube and Sprinc Runver, E. Griffith, 


on. 
10,526. Firg Tonos, T. R. Voce, Birmingham. 
10,527. BLow1ne Apparatos, T. T, Mercer and T. Wool- 


, Man 4 
10,528. Toorh Brush and Hoxper, &., 8. Zucker, 
on. 
10,529. Curtain Fastener and Roxigr, A. Squier, 
London. 
10,530. RarLway VEHICLE CovupLinas, A. F. Schwad- 
lenak, on. 
10,531. Wasnine, &., APpaRaTus, A. G. P. Ebert, 


London. : 
10,532. KitcHEeNn Casinet, J. Berntsen, London, 








10 583. ORNAMENTING RuBBeER Faprics, T. Birnbaum, 
ndon. 
— Waist Bet, &c., W. E. Prime and A. Smith, 


ndon. 

10,535 Device for ELectric Motors, C. B, Callow and 
H. J. Eck, London, 

10,536. StarTiNe Evectric Motors, C. B. Callow and 
H. J. Eck, London, 

10,537. DisinFecTion of DWELLING-HOUSE Drains, J. 
Gillings, London. 

10,538. Dynamo E.ecrric GgNeRATORS and Morors, 
G. E, Dorman, Stafford. 

10,589. Dynamo Execrric Generators and Motors, 

G. E. Dorman, Stafford. 

10,540. Dust and Russisu Coxtugctor, 8. L. Kins- 
bruner, London. 

10,541. Eneroy AccumMuULATOR and REDISTRIBUTOR for 
Crores, &c., D. E. Hipwell, London. 

10,542. Curtain Rivne or Banaug, D. E. Hipwell, 


mdon. 
10,543. Box for Fisuina-Bait and Tacks, J. Boyce, 
f ondon. 
10,544. Measures of Capacity, F. Bishop, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


536,415. Vacoum Pomp, J. L. Bogert, Flushing, N.Y. 
—Filed July 21st, 1894. 

Claim.—(1) The combination with an injector con- 
denser, of » pump having a reciprocating bucket with 
an opening through the same, and tapering in both 
directions from the smallest part and in line with the 
column of fluid passing from the condenser, substan- 
tially asset forth. (2) The combination with a vacuum 
pump having a bucket with a tapering opening 








through the same, of a nozzle for supplying the con- 
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densing water, a septum with a tapering openin 
through the same for the passage of the steam an 
condensing water, such —- being in line or 
nearly so with the opening through the pump bucket, 
there being a valve to the pump bucket opening in 
the direction of the movement of the column of fluid, 
substantially as set forth. 


536,515. Feep- water HeaTeR AND CONDENSING 
Apparatus, E. Green, Wakefield, England.—Filed 
December 28th, 1894. 

Claim.—In a water heater, the combination with 
the exterior shell or casing provided with a steam 
inlet at its lower end and an exhaust passage at its 
upper end, a hollow water-box supported within the 














lower portion of said casing, a similar water-box 
loca‘ within the upper portion of said shell, and 

ovided with an outlet opening, an inlet opening 
‘or the lower box, a series of tubes connecting the 
two water-boxes, a series of ports in the top portion 
of the upper water-box, said ports being in a line 
with the tubes, and a lid or cover for each port, 
substantially as described. 


536,621. Mannore Cover, 7. P. Greger, Phila- 
delphia, Pa.—Filed December 10th, 1894. 
Claim.—The bination, with a hole provided 
with a seat, of a cover filled with asphaltum or similar 
material having an arched bottom provided with 
suitable strengthening ribs on the under surface and 
with a rim and flanged ribs on the upper surface 











YJ) 








thereof, said rim being notched and provided with an 
inner retaining flange, said material being held in 
said cover by said ged rim and ribs, ventilating 
openings extending through said rim, and hand lift- 
ing devices connected with said rim, and in normal 
ition located below the plane of the same, substan- 
jally as and for the purposes described. 
536,523, Steam Borer, 7. Herald, Dundee, Scotland. 
—Fileil July 18th, 1894. 
Claim.—A water-tube boiler comprising an upper 
longitudinal separator, lower longitudinal water 





vessels, and inner and outer groups of heating tubes 
connec’ e@ same, said heating tubes being 
arranged to form at the front end of the boiler one 
or more furnace chambers having cloge roofs and a 








return flue or flues located mainly below said sepa. 
rator and above but out of communication with said 
furnace ch hambers except at the ends 
thereof, snd at the rear end of the boiler one or 
more enlarged combustion chambers connecting the 
rear ends of said furnace chamber or chambers and 
flue or flues, substantially as herein described. 
536,642. Process or aND APPARATUS FOR ExpEL- 
Line Carson Dioxipe, A. Mueller, Nieder-Schoe- 
weide, Germany.—Filed September 21st, 1893, 








Claim.—(1) The method of expelling carbonic acid 
from its solutions, which ‘ists in subjecting such 
luti and progressive hea: opera- 





to jive ting 
tions and conducting the heated carbonic acid 
expelled by one of such heating operations along the 
surfaces of suitable heating passages while t 
ing the cooler solution along the opposite surfaces 
of such heating —- thus — expulsion 
of carbonic acid gas therefrom during a preliminary 
heating operation, and ——s the two bodies of 
carbonic acid gases after each has been so expelled 
from its solution, substantially as set forth. (2) In 
an apparatus for the purpose described, the com- 
bination with an upper compartment provided with 
a series of vertical tubes in the bottom, and witha 
dome above said tubes, and in which compartment 
the liquid is preliminarily heated, of a lower com- 
partment in communication with such dome through 
said vertical tubes and by an overflow pipe or pipes, a 
heating oo within the lower compartment pro- 
vided with horizontal heating tubes and Pipe con- 
nections for admission and discharge of heating 
gases which circulate through said heating appara- 
tus, substantially as set forth. (3) In an apparatus 
for the purpose described, the combination with an 
upper compartment provided with a series of vertical 
tubes in its bottom, of a lower compartment in com- 
munication with the upper compartment through 
said vertical tubes and by an overflow pipe or pipes, 
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a heating apparatus in said lower com ent, 
through which gases of combustion are pted to 
circulate, and an evaporating plate extending from 
the top of the heating apparatus to the point of 
entrance of the heating gases, substantially as set 
forth. (4) In an apparatus for the pu:pose herein 
d ibed, the combination with an w compart- 
ment provided with a series of vertical tubes in its 
bottom, of a lower compartment in communication 
with the uj compartment through said vertical 
tubes, a hea‘ apparatus in the Jower com 
ment in communication with the upper compart- 
ment by an overflow pipe or pipes, and a corrugated 
evaporating plate ted with the heating appa- 
ratus at its top and inclined to the point of entrance 
of the heating gases, the depressions in the corrugated 
plate forming receptacles from which the liquid after 
filling the same successively passes out at the point of 
highest temperature, substantially as set forth. (5) 
The combination with the upper compartment A pro- 
vided with a series of vertical tubes in its bottom and 
with a dome through which the liberated, carbonic 
acid escapes, and also with an inlet for the solution 
containing the carbonic acid, of a lower compartment 
comp! three chambers, as F, C, OC’, and huving an 
inlet into chamber C for the gases of combustion and 
an outlet for said from chamber C’, a boiler 
within said lower compartment in communication 
with the upper compartment by an overflow Po or 
pipes, and having a series of horizontal tubes through 
which the gases of combustion circulate, and an 
porating plate ‘ted with the top of the heat- 
ing apparatus and inclined to the point of entrance of 
the gases of combustion, substantially as set forth. 








536,681, Apparatus FoR MANUFACTURE OF OIL AND 
Water Gas, L. R. Christianc and D. D. Griffiths, 
Chicago, Ill.—Filed January 29th, 1894. 

Claim.—The combination with a single regenerating 
chamber, of checkerwork of refractory material there- 
in, said checkerwork being provided at the lower 
portion with diametrically situated recesses having 


[536,681] 
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walls, an obliquely situated oil inspir- 
ator located 0; ite each of said recesses, the nozzle 
thereof being directed a mg upward to spray the 
oil upon the upper oblique wall, and an oil irator 
situated above said checkerwork, the nozzle thereof 
being directed vertically downward to spray the oil 
upon the top of said checkerwork, substantially as 
described. 
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THE BALTIC CANAL. 


Tue opening of the new canal connecting the North 
Sea and the Baltic, which is to take place on June 21st 
in presence of the German Emperor and representatives 
of all nations, will probably prove a ceremony of great 
magnificence, in keeping with the importance of the 
event. This new waterway carries into effect a plan long 
cherished by both Germany and Denmark to connect 
the German Oceati with the Baltic; and the great engi- 
neering feat just about to be completed provides a canal 
answering all modern requirements, from a naval as well 
as a commercial point of view. 

The idea of such a canal is by no means new ; similar 
schemes have been in existence for centuries. Chris- 
tian ILI. of Denmark, in 1539, recognised the importance 
of such a waterway; Wallenstein, in 1626, had actually 
got workmen together to commence operations when 
his deposition put a stop to them. Oliver Cromwell 
conceived the idea of buying the town of Wismar from 
Sweden as a preliminary step toward a similar scheme. 
In all, some sixteen plans, more or less practicable, have 
in the course of time been brought forward and received 
serious consideration. The present canal is the work of 
Mr. Dahlstrém, » Hamburg shipowner, who, in 1878, 
attempted to raise the necessary capital by forming a 
company. In this he failed; but he handed over to the 
Government full particulars of all his plans, preliminary 
surveyings, and experiments which had been carried out 
under the superintendence of Mr. Boden. 

Acanal forming a waterway through Schleswig-Holstein 
has, indeed, been in existence for more than a century— 
the Eider Canal, deriving its name from and utilising a 
small river, the Eider. But its narrowness, numerous 
locks, and tortuous windings, render it totally inadequate 
for the use of modern shipping, and it is frequented 
merely by local and small coasting craft, though even 
now some 4000 vessels pass through it annually. 

The new canal leads from Brunsbiittel, on the right 
shore of the Lower Elbe, forming a slight curve through 
Holstein in a north-east direction to Rendsburg, whence 
it continues in an easterly direction, reaching the Fjord 
of Kiel at Holtenau, within the immediate vicinity of 
the great naval station. The port and bay of Kiel form 
one of the largest and most perfect anchorages in the 
world, and the selection of Kiel as naval port of the 
North German Union in 1867, and now of the German 
Empire, was the only possible one. 

The fact that the mean height of the Baltic is almost 
identical with that of the German Ocean, whose tidal 
changes reach far up the Elbe, is of the greatest import- 
ance. It has pont ae the building of a canal without 
any locks other than at the two ends. The great advan- 
tage, to navy and merchant service alike, of an unim- 
peded passage is, of course, obvious. 
enormous locks are provided, constructed chiefly for the 
purpose of protecting the canal against exceptional tides 
and strong currents. The one at the Baltic end, near 
Holtenau, the foundation of which was laid by the 
Emperor William I. on June 6th, 1887, will only be 


called into use when, in consequence of continued storms, | . 


the Baltic rises above its average level. This, judging 
from statistics, will, in all likelihood, not be necessary 
oftener than twenty-five days in the yéar. The lock at 
the other end, near Brunsbiittel, will have to be shut 
regularly with every tidal change, as the rise and fall of 
the Elbe is very considerable. Nevertheless, there will 
always be some three hours between tides when the lock 
gates can be left open. But, even when closed, the 
enormous dimensions of the locks will admit of the 
simultaneous entry and exit of the largest German man- 
of-war, or of any craft less than 150 metres in length. 

Four railway lines and five highways cross the canal, 
two of the former having turning bridges, while the other 
two are led across by fixed bridges 42 metres high, with 
a span of 156 metres, which, even in the largest craft, 
necessitates merely a housing of the topmast. In the 
case of the highways, ferries are called into use—and, 
indeed, everything has been planned with the principal 
object of leaving the passage through the canal unimpeded 
in every way. The entire work is carried out on a very 
large scale. With a total length of 98,600 metres, the 
breadth on the water surface is 60 metres, the breadth on 
the bottom of the canal 22 metres, and its depth nowhere 
less than nine metres. Thus the biggest vessels of the 
German Navy—the ships of the Brandenburg type, of 
10,300 tons displacement—can pass through the canal 
with plenty of water to spare under their keels. At 
regular distances the waterway is widened to allow large 
ships to pass each other. The locks, which may be 
counted among the largest in the world, are in keeping 
with the above dimensions—150 metres long, 25 metres 
broad, and 94 metres deep. Two of these are built side 
by side, one for the entrance and the other for the exit. 
The total cost of this remarkable feat of engineering is 
156,000,000 marks—about £7,750,000—and a most notice- 
able circumstance is the fact that it has been completed 
in less than the computed eight years. 

Curiously enough, no less a man than Count Moltke, 
the greatest authority of the century, at a sitting of the 
Reichstag on June 23rd, 1878, made a speech opposing 
the project of the plan connecting the North Sea with 
the Baltic. After dwelling upon the great difficulties 
from an engineering point of view, the Count continued : 
“And now, gentlemen, I would ask you for whose 
benefit are we making this canal? I may be mistaken, 
but I believe that our towns in the Baltic trade with 
Scandinavia and Russia! Our towns on the North Sea 
with England and America, &c. Should this canal be 
completed the result would scarcely be an increased 
traffic between Dantzic and Bremen, or between Stettin 
and Hamburg. On the contrary, we should be building 
& canal for Sweden, Russia, France, America, &c. It 
might be urged that in this case these countries would 
contribute toward the cost of the work. Possibly; but 


in that case the canal would be international, and, from 


At either end‘ 





a military point of view, of no use. We should not be 
able to utilise a neutral waterway, and we have, during 
the late war, sent very considerable transports to the 
Jade by means of the already existing Eider Canal, and 
some of our smaller warships have passed through it. 
I shall not dwell upon the question whether this water- 
way might not be widened and made to answer all 
requirements at a considerably smaller cost. As to its 
strategic importance, it has been contended that the 
proposed canal would afford us the means of bringing 
the fleet from one sea to the other, and of thus dupli- 
cating our strength in one direction. This is not entirely 
correct. First of all, we might be engaged in both seas. 


In a war with France, with Denmark as its ally, we | 
We might, indeed, | 


could never spare our Baltic fleet. 
at times utilise vessels of the Baltic squadron in the 
North Sea; but I believe that, on the other hand, ships 


like the Prinz Friedrich Carl and the Kénig Wilhelm | 


could not be employed at all in the Baltic. To express 


my meaning in one sentence, if we are willing to spend | 


from £6,000,000 to £7,000,000 for military purposes, I 


should advise the building of a second fleet, instead of | 


a canal for the fleet.” 
In the opening remarks of his speech the great 


The Fleets to be Present at the 


own corn in sufficient quantities, the country would 
probably have to rely entirely upon its merchantmen in 
case of a war, and a blockade might prove disastrous. 
Again, the narrow passage of the Sound near Copenhagen, 
and the Great Belt, might be in the enemy’s hands, and 
the German fleet be thus divided. This danger is entirely 
obviated by the Baltic Canal, and within from ten to 
| twelve hours either portion of the fleet can join the other 
| unobserved by the enemy. Thus, with Denmark neutral 
—a neutrality which she will be able to maintain since 
the fortification of Copenhagen—it would be quite out of 
the question for a hostile fleet to attack Germany from 
the Baltic, while her defensive strength in the North Sea 
is, in consequence, doubled, and her position immeasurably 
strengthened by the acquisition of Heligoland. 

The opening of the Canal will be an international cere- 
mony, and all the naval powers will send ships of war to 
| represent them. The accompanying list gives particulars 

of these ships, and we give on page 512 engravings which 
are reproductions of photographs by Messrs. Symonds, of 
Portsmouth, of several of these vessels which have arrived 
recently in English waters. 
| Amongst the ships in our list, the Kaiserin Augusta, the 
Rurik, the Sardegna, the Dupuy de Léme, the New York, 
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| Displace- Indicated) Speed, | 
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Armament. 
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Name, | ment. horse- 
| | power. 
~~ (Bad ; jel | 
aden coe 08 |) | | 
Bayern ... ance a | | 
Sachsen... ... Pe I 7,280 | 5,600 | 14 
Wiirttemberg.... iow } } 
ences ‘ea inte a | 
Friedrich Wilhelm een — 
3, | Weissenburg... ice, al 9,842 9,500 } 16 
g| Worth ... ... OE | 
s+ Hagen .. eis: oes | 
& | Siegfried vee oe [LT | 
& | Beowulf... ae 3,600 | 4800 | 16 
Fritbjof... ... os ee || 
Howedall eae a ? 4,800 | 4800 | 16 
Kaiserin Augusta | 6,050 | 12,000 | 20 
Gefion ... ... Cruisers; 4,108 | 9,000 | 20 
\ Hohenzollern | ,400 10,000 | 22 
( Royal Sovereign n ly | 
; | Empress of India SA = 
§ Repulse ; om 13,000 | 17 
= | Resolution éce- “wwe 3) | 
f/Blenheim ... ... ... } 9,000 | 20,000 | 22 
2 | Endymion Cruisers 7,350 | 12,000 | 20 
8 | Bellona ... J 1830 | 4.700 | 17 
© | Speedy ... | Torpedo 810 3,500 | 20 
Halcyon... ... J gunboats. 1,070 3,500 | 19 
( Re Umberto ... ..| 18,375 | 19,500 | 18 
Andrea Doria a fee BA; 10,210 | 10,300 | 16 
| Sardegna . ok ee ee ‘5| 13,860 | 20,800 19 
= | Ruggiero di Lauria... ... J8*| 0'66s 10,591 | 17 
S| iworia. 1. fOruisors| 258 | e500 | 5 
Aretusa... ... ... .. Torpedo 846 4,000 | 20 
\ Partenope ; cn, - a | 4175 | 19 
@ , Alexander II. ee 8,440 | 8,000 | 16 
2 jk Siete ies ... »Armoured.} 10,923 | 13,558 19 
c2 (Croziastchy ... zea 1,492 | 2,000 | 15 
g ( Hoche (battleship) 10,650 | 11,300 16° 
zg 
¢@ ) Dupuy de Lome ... ... aie 6, | 14,000 | 20 
r= lgumeke eae \ Cruisers. 11877 | 6000 | 20 
8 (New York ae 8,150 | 16,500 | 20 
3 ls gee 
n | Ls | 
3 ) Columbia is 7,500 | 20,000 | 22 
= | San Francisco lo 4,083 | 10,400 | 20 
a ’ 
+> (Marblehead ... } 2,000 5,400 17 
d {iiar‘forea tases Sa | 8.008 16 
‘sg 4 Maria Teresa... ... ‘ 7,000 | 13,758 | 20 
& | Enssnada \ Cruisers. 1080 | 1,600 | 15 
€ (K. Franz Josef 4,030 | 9,000 | 19 
24 Maria Teresa... Cruisers. 5,270 | 10,000 | 19 
< | Kaiserin Elizabeth 4,064 | 9,000; 19 




















6 | 4 6 |Older war vessels. 
6 6 10 |Armoured belt 153in. thick, 
| 
, 84 6 | —)} 1 : 
| } | | Six little ironclads bttilt e&pevially fot 
| P | Baltic Canal and North Sea defence, 
| 24 —/)| 
i_— 20 | 1 (Triple screw poouion. Steamed td 
_— 18 6 | America at 18 knots. Said to have 
|— 3 12 | steamed 22 knots oii trials, 
| _ 
5 | 4 wats ‘Total coal capacity about 1400 tons. Sed 
| speed 15 to 16 knots, 
o | 2] 10 | 16 
‘| 2| 10 | 17 | 
MD cane 6 4 | 
2 pe oe se ae 
2 oe | 2 4 | 
2} 4] 16 | 20 | 
a) 4) 8 eet 
0} 4] 24 31 |Fastest battleship afloat in the world. 
GC) 415528 25 Belt only 4in. thick. Coal supply 1200 
0; 2); 6 14 tons. In these large Italian battleships 
oOo; - 10 | 8 | double and triple bottoms were em: 
7)}—] #1 | 9 ployed to replace armour. 
0 = | 1 | 9 
o}| 4] 8 | 8| 
0 | 4) 22 10 |Largest armoured cruiser in the world as 
oOo} 1 1 8 | yet; coal supply 2000 tons. 
0 4 | 18 8 |With superstrueture and the mast cut 
| down. 
0 a) ae 12 |Triple screw propeller. Armoured com: 
5 —|} 4 3 pletely with thin steel, 
| | 
0 6 | 12 | 12 |With Spanish Maria Teresa, fastest 
| | armoured cruisers afloat. Side armour 
| | and cellulose belt. 
8 1 10 | 16 |Triple screw propeller. Has 4in. 
o;— 12 | 10 | armoured deck and very great coal 
0 _ 10 8 | capacity. 
| | 
o| 4] 18 | 6] 
0 Zi wi} |Armoured, 12in, belt. See remarks on 
OoO;- | 4 5 | New York. 
o|2/ 6/u | 
i a 18 Vor small coal capacity : only 660 tons: 
0 2 | 6 ll 


| 
l 





strategist, with his usual modesty, admitted the possi- 
bility of being mistaken in his opinions on naval matters, 
and the completed Baltic Canal proved that this was the 
case. The technical difficulties have been overcome, 
and Count Moltke’s assumption that such ships as the 
Prinz Wilhelm Carl, with a draught of seven metres, 
would be of no use in the Baltic, has been disproved by 
the annual manceuvres at Kiel. Ships drawing more 
water are perfectly adapted for use in the Baltic, and 
have practised there year by year. It may be added 
that in later years Count Moltke modified his views 
considerably, and fully recognised the great stategic 
importance of a waterway connecting Germany’s two 
naval stations. 

In conjunction with the new canal, the cession of Heli- 
oland is of the greatest importance. To a considerable 
istance the coast is surrounded by water of less than 

ten metres depth. Thus a fleet, after passing through 
and leaving the Elbe, would have to approach Heligo- 
land to within about fifteen miles before being able to 
alter its course to Wilhelmshaven on the Jade. Not 
only does the island serve to protect the communication 
between the Elbe and the Jade, but its possession by 
Germany makes it further practically impossible for 
any Power to keep up a hostile fleet in the German 
position in the North Sea. In the Franco-German War, 
in 1870, the enemy’s ships anchored off Heligoland 
were able to prevent the uniting of the German fleet, a 
part of which was stationed on the Lower Elbe and 
another part on the Jade. The French squadron was 
even enabled to coal under shelter of the island. In a 
future war the naval defence of Germany will be con- 
siderably strengthened by the possibility of deploying the 
fleet under cover of Heligoland, and of keeping the river 


the Columbia, and the Spanish Maria Teresa are particu: 
larly interesting. The first-named has beaten war: 
ship record in ocean speed to America. The Rurik has 
an enormously powerful armament—as great as will be 
that of the Terrible. The Columbia is the largest cruiser 
yet finished : about 435ft. over all. She is said to roll 
badly, from 26 deg. to 30 deg., although fitted with bilge 
keels. The New York and Columbia have both of them 
splendid coal capacity, as well as the Rurik. The Maria 
Teresa is a small battleship of high speed, good coal 
capacity, and powerful armament, and is well armoured. 
It must, however, be borne in mind that none of these 
vessels, except these of Great Britain and the United 
States, have been thoroughly tested for ocean service on 
long continued voyages. The Italian vessels, with their 
deep draught, should, however, be excellent sea boats 
and steady gun platforms. 








INSTITUTION OF NAVAL ARCHITECTS. 


THE summer meetings of the Institution of Naval 
Architects were commenced this year at Paris upon 
Tuesday last, the programme for the meetings having 
been already announced in the columns of Taz ENGINEER. 
With the names of the honorary president of the Recep- 
tion Committee in Paris, Vice-Admiral Besnard, and that 
of M. Bertin, chairman of the Executive Committee— 
both of whom have made arrangements for doing the 
honours of hospitality in the far-famed manner of their 
| countrymen—are associated a host of other well-known 
and respected names, such as that of Vice-Admirals 
Charles Duperré and Gervais; M. Delaunay-Belleville, 
President of the Chamber of Commerce; M. Augustin 
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Manufactures; M. Canet; M. le Marquis de Chasseloup- 
Laubat ; and Vice-Admiral Bouie, as well as Rear-Admiral 
Baron Lagé. The commencement of the meetings was 
inaugurated by a very pleasant musical soirée given by 
M. Bertin, the indefatigable chairman, at his house in 
the Rue Garanciére, where a very large gathering of the 
members of the Institution took place. 

The business part of the programme began in the 
amphitheatre of the time-honoured old Sorbonne, Rue 
des Ecoles, and it was most satisfactory to observe what 
a very large proportion of the members of the French 
Institute had assembled to do honour to the arrival of 
their colleagues from across the Channel. Lord Brassey, 
president of the Institute of Naval Architects, made a 
most excellent speech, and, with a few well-chosen com- 
pliments, expressed his own and the thanks of those he 
represented, for the warm and graceful welcome which 
had been given by France. A paper by Monsieur Emile 
Bertin, Directeur des Constructions Navales, upon ‘“‘ The 
Amplitude of Rolling on a non-Synchronous Wave,” was 
the first read. The paper was thoroughly technical, 
and we propose to make some observations regarding 
it upon a future occasion. Perhapsnot the leastinteresting 
portion of itis the testimony given to the value of recentex- 
periments which have been instituted by Sir William White 
with vessels of the Royal Sovereign class, in order to 
ascertain the varied conditions of rolling, with vessels 
fitted with bilge keels and with those which are not so 
fitted. As M. Bertin remarks :—‘ Accurate observations 
made at sea are the necessary complement of all the 
theoretical researches and the experimental study made 
in port.” An interesting feature, after the reading of the 
paper, was the ability with which M. de Pouligny, Engi- 
neer of Bridges and Highways, rendered it into French 
for the benefit of those members of the Paris Institute 
who did not understand English. 

The second paper read was one by Sir William White, 
K.C.B., Director of Naval Construction, on ‘* Wood and 
Copper Sheathing for Steel Ships.” A réswmé of this 
appears elsewhere in this issue. In it are explained the 
reasons for which the old composite plan of sheathing 
vessels with two thicknesses of wood planking, and 
attaching the two thicknesses so as to break the metal 
communication between the water and the inner steel 
plating, was abandoned, partly owing to its enormous 
expense, and partly owing to its inefficiency, the iron 
both becoming corroded and water making its way 
behind the sheathing. Notably in the case of the Cal- 
liope the condition of the ship was so bad just previous 
to the ordeal through which she had to go in the hurri- 
cane at Apia, that it was proposed to send her to Eng- 
land for repairs. After full consideration Sir W. White 
proposed the system of sheathing illustrated by Figs. 7 
and 8 of his paper, with a single thickness of wood 

lanking fastened to the thin plating with bolts of naval 
brass screwed through the steel skin, with nuts hove up 
on iron or steel plate washers, and grummets on the 
inside of the bottom plating. This system has been since 
adopted with signal success; and in the instance of one 
ship which had been continuously employed for five 
years from the date of launch, it was found that the 
wood sheathing and thin plating were in good condition, 
the plating being clean and the bolts in good order. 

Sir N. Barnaby remarked that he had personally 
rejoiced in 1887 when he learned that the naval construc- 
tor’s department was about to alter the system of sheath- 
ing. The composite arrangement was always a source of 
anxiety and expense. Colonel Kanzi Yeoulaff, construc- 
tor-in-chief at Sebastopol, agreed as to the immense 
value and importance of an efficient system of sheathing. 
Mr. Martell remarked that the use of wood sheathing was 
being considered even in the mercantile marine, and that 
a steamer was now being constructed to have a single 
thickness of wooden planking for attaching the sheathing 
metal. Admiral Fitzgerald would have every warship 
sheathed, regardless of expense. 

The third paper read was by Mr. Archibald Denny, 
upon the “ M. G. Meter,” which is an instrument con- 
structed for measuring the metacentric height of ships, so 
that the captain of a vessel can at any time ascertain 
whether alterations should be made in the loading of hie 
craft to fulfil the conditions of safety and stability. This 
instrumenf is simply a spirit level pivoted at one end, 
and adjusted at the other by means of a micrometer 
screw, combined with a di giving the value of 
M. G.—the metacentric height. Along the base of the 
diagram is an equally - divided scale of adjust- 
ment of the screw, which is simply a measure of the 
angle of heel. Another scale is used in combination with 
it for multiplying weight by distance. There was no 
discussion on Mr. Denny’s paper. Lord Brassey, how- 
ever, remarked upon the immense importance of such an 
instrument for enabling the captain of a ship to 
—_ the conditions of stability under which he was 
sailing. 
Before the meeting commenced, the members were 
invited to witness the starting of twenty-eight road 
machine vehicles of various kinds, which were to race to 
Bordeaux and back, a distance of about 750 kilometres. 
Unfortunately, the rendezvous for the vehicles, as stated 
—Place de la Concorde—was not adhered to, as it was 
found most convenient, in the interests of traffic, to run 
them from the Arc de Triomphe, but a few of the members 
ascertained the change to be made, and were present at 
the trial. Most of the carriages were either for steam or 
petroleum engines, and the vibration of the latter was so 
excessive that we can hardly imagine any person, however 
enthusiastic, would care to make use of them in a pro- 
tracted journey. The hind seat, over the engines, nearly 
dislocated your bones as you sat upon it. There were 
also some benzoline engines, about which sarcastic 
remarks were made as to the chances of the reporters— 
who accompanied them—arriving safely at the end of 
their journey. A very beautiful specimen was a 
perfectly new road electric carriage, which was 


worked with an accumulator and motor beneath, and 
glided away with thé utmost smoothness, to the 


comfort of the passengers. It has, however, to be pro- 
vided with fresh accumulators at each twenty-five kilo- 
metres of the journey’s progress, so that the primary 
expenses of installation are very great. A most ingenious 
break is contrived of steel wire, wound round and round 
the axle of the hind wheels, which is gradually drawn 
tight by pressure from a foot pedal, and does not en- 
danger the safety of the motor by a sudden jerk. The 
accumulator is of the Fubhnen ordinary pattern. We 
hope next week to give a full description of this vehicle, 
and to engrave it, as well as some of the more prominent 
worked by steam and petroleum. It was anticipated 
that the maximum speed of these vehicles upon this 
journey to Bordeaux and back would be about 20 to 25 
miles per hour. 

On Tuesday evening, June 11th, the members of the 
Institution of Naval Architects in Paris dined together 
at the Hotel Continental. A very large number of guests 
was present—including the British Ambassador; Vice- 
Admiral Besnard, Minister of Marine; Vice-Admiral 
Charles Duperré ; M. Rouselle, President of the Municipal 
Council of Paris; M. Delaunay-Belleville, President of 
the Chamber of Commerce ; M. Emile Bertin, Directeur 
des Constructions Navale ; and many other distinguished 
officers of various branches of the naval and military 
forces, und well-known scientific men. Lord Dufferin 
made a capital speech, dwelling principally upon the 
many and varied good qualities of M. du Faure, President 
of the French Republic, and rejoicing that the hospitable 
feelings of France had enabled so large a body of the 
scientific men of England to come over and testify the 
high opinion which they had of their confréres across the 
water by their presence in the country. When the toast 
was drunk, ringing cheers went up for the President, and 
the numerous guests appeared to be greatly impressed. 
Then health after health was drunk—commencing, of 
course, with that of her Majesty the Queen—and Lord 
Brassey again feelingly and gracefully expressed the 
pleasure of the members of the Institution of Naval 
Architects at the warmth of the reception which had 
been accorded to them. The proceedings did not termi- 
nate till a late hour of the evening. 

On Wednesday morning a paper was read in the 
Sorbonne, by M. V. Daymard, engineer in chief of the 
Compagnie Générale Transatlantique, upon ‘‘ The Utility 
of calculating the whole External Volume of Ships, 
and constructing the Complete Scale of Solidity from 
the points of view of ‘ Stability,’ ‘Tonnage,’ and 
‘Loadline.’ Mr. Martell considered that M. V. 
Daymard deserved the warmest thanks of shipowners 
for grappling the question, but could he give a rule 
for finding tonnage which would be satisfactory ? 
Committee after committee had sat upon the question, 
and had come to the conclusion that it was an insoluble 
difficulty. ‘* Sleeping dogs must lie.” Moorsom’s scale 
was a fairly good one, and deductions made from it 
brought figures down nearly to the old builders’ rules. 
It was necessary to encourage the building of steamers, 
that liberal allowances should be made for engine space. 
In regard to freeboard, coefficients of fineness and reserve 
buoyancy were based upon the actual external forms and 
displacement of hundreds of ships. A radical change in 
the present system of calculating tonnage might be highly 
injurious to the trade of a large mercantile country. 

Before M. Daymard’s paper was read, a series of very 
interesting, instantaneous, illuminated photographs was 
projected by M. Bertin upon a screen in the theatre. In 
order to show the rapidity with which a succession of 
varied movements could be observed, however transient, 
M. Bertin displayed some ten or twelve positions which 
a cat would occupy in passing to the ground when 
dropped by the feet from a height. Similar developments 
were made from successive views of a flight of pigeons, 
and of rabbits dropped in the same way as the cats; also 
moonlight streaks in a waterfall. Then a number of 
photographs of the Marceau and of the Tourmente were 
projected upon the screen, they having been taken from 
actual observations in a sea-way during rather severe 
weather. It has sometimes been assumed that the 
pitching of a vessel is of less importance than the rolling, 
and that the alteration of trim is slight under the cir- 
cumstances. Observation on the experiments conducted 
with the Marceau and the Tourmente would point to a 
very different conclusion. With the former it was calcu- 
lated that when she rose and pitched a difference of 1300 
tons in the displacement took place, owing to the great 
modification of the water-line area. The displacement 
varied in a different way during the ascent and descent 
of the bows of the vessel, increasing in one case and 
decreasing in the other. The extraordinary positions 
which the Tourmente assumed when driving her stem 
into Jarger waves showed the excessive care which 
should be taken with such ships when steaming rapidly 
not to head the sea immediately but to ease off the bows. 
The wave of the Marceau is very remarkable in its 
shape, and assumes totally different figures when pitch- 
ing and ’scending. M. Bertin made observations upon 
the perilous situation which a monitor would assume 
if driven against a heavy sea. The remainder of our 
observations on the papers read must be reserved till 
next week. 








A NOVEL case of official interference with the freedom 
of users of machinery came before the Leamington County magis- 
trates on the 5th inst. William Roberts, Kenilworth, a market 
gardener, was summoned for having erected a windmill within fifty 
yards cf the highway. This is the only case of the kind ever taken 
up by the police in the district, and the magistrates have power to 
inflict a penalty of £5 a day, although the mill may have been no 
nuisance to anyone. Mr. Crowther Davies submitted that it was 
time enough for the police to interfere when a nuisance was com- 
plained of. A long argument followed as to the hardship that would 
be inflicted on the defendant if the magistrates convicted, and it 
was also pointed out that this would lead to proceedings which would 
necessitate the removal of all wind-water wheels in the country. 
Mr. Loathes said that the magistrates had no option but to 
convict. They adjourned the case for six weeks to enable 





defendant to remove the mill. 
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EXPRESS LOCOMOTIVES.* 


By Joun A. F, AsprnaLi, Chief Mechanical Engineer, Lancashi 
wines °° 


Type of engine most suitable for high speeds.—When ori inally 
asked to write a paper for the International Congress of 1895, thy 
author was requested to take up the subject No, VI., on ‘ Express 
Locomotives,” the chief headings of which were to be the type cf 

i ost suitable for high :peeds; the use of high pressure 
and application of the compound principle ; improvements in dis. 
tribution and balance slide valves ; engine building regarded from 
the point of view of diminishing the strain on the permanent way ; 
the effect from this latter point of view, of the compound principle, 
It has unfortunately, however, been quite impossible owing to the 
very limited time given to follow out this programme in its 
entirety, and practically, the following data represent the result 
of the replies which the author bas been able to obtain from engi- 
neers on the Continent, in Great Britain, the United States and 
the Colonies, which deal almost entirely with the leading dimensions 
of the engines which they use for express traffic, and do not go 
beyond the mere facts as to the construction of such engines ag 
they use to-day. The paper will not, therefore, deal with the 
subjects mentioned in the original programme, except where jn- 
formation has been given which can be included within it. The 
author considers that by preeenting the diagrams and dimensions 
of the locomotives in use on the many railways which are 
mentioned in the paper, he at once gives in a practical form the 
opinions of the leading engineers as to the best practice, and the 
type of engine most suitable for high speeds which depends almost 
entirely upon the nature of the road over which it has to perform 
its duty. If the road is of an easy and level nature, and the loads 
of the trains to be hauled comparatively light, engines with 
single driving wheels are found to be most successful, owing to 
the fact that the adhesive power is not so important a factor, 
and the absence of ling rods enables the engine to run with 
greater freedom. On the other hand, when the road is heavy, 
and of a sinuous nature, engines with coupled wheels, havirg 
plenty of adhesion and tractive force, are found to give the best 
results. The mcst important part of a high speed locomotive is 
its boiler capacity, for as the speed increases so will the demand 
for steam, the distance travelled in a given time being greater, and 
the train resistance augmented, consequently larger cylinders are 
required, and, therefore, steam must be more rapidly provided, 

he engine which finds most favour in Great Britain and America 
is the four wheels coupled type, the leading end being carried on a 
four-wheeled bogie. The bogie not only enables the engine to 
pass round curves easily, but also, owing to the longer wheel base, 
distributes sufficient weight at the greatest distance from tle 
driving wheel. This tends to solidify the road, and it is then in 
the best position to support the heavier weight carried by the 
driving and trailing wheels. In this ‘ype tne first thing to te 
considered is the rigid wheel base, which ehculd bs as short ss 
ossible, for if this is tco long, accidents may arise through 
Grchen coupling rods, caused by the severe strains to which th: y 
are subjected, 

The maximum capacity of the locomotive boiler is nearly reached, 
In America, and on the Continent, engines with much larger boilers 
can be constructed than in England, owing to the greater limits 
of the bridges and platforms in the respective countries. The rigid 
wheel base practically determines the size of the fire-box, because 
longitudinally it bas to be placed between the axles, and trans- 
versely between the main frames, the latter being placed at 

resent as far apart as the wheels will permit. In America fire- 
ane have been made much larger by placing them above the 
frames and pitching the boilers very high, a practice which in 
this country cannot be accomplished on account of our bridges, 
This method has the additional advantage of enabling the wheel 
base to be shortened. The question as to what may in future be 
done in the way of an increase of speed on railways is one which 
has received a great deal of attention from many railway 
authorities, and though, perhaps, the fastest running that we 
nave heard of as yet bas been made upon the New York Central 
Railroad in America, it is a question whether such high rates of 
speed can be maintained upon the more crowded railways cf 
Eogland, upon which the average speeds are already very much 
faster than are found on the continental railways. On this 
subject of the increase in speed, and the difficulties connected 
therewith, three papers appeared in the March number of the 
Scribner's Magazine, in 1892, by well-known American authoritice, 
in one of which Mr. M. N. Forney pointed out that fast running is 
largely a question of steam production, and that the limits placed 
on the weight and dimensions of a locomotive were difficult to get 
over ; while the generally accepted rules of resistance to trains on 
a level track were such as to put almost insuperable difficulties in 
the way of any great increase of speed. 

Mr. Theo. N. Ely, of the Pennsylvania Railroad, followed with a 
short paper, in which he also pointed out that the ‘‘ measure cf 
the — and the capacity cf a | tive rests in the fire-box,” 
and then went on to say, with regard to the panier of attain- 
ing an average speed of 100 miles an hour, that ‘‘first of all we 
must know how soon after receiving warning of danger a train 
running a mile in 36 seconds can be stopped. It is estimated 
that if running at sixty miles per hour, with the full braking 
weight of the train utilised, and the rails in the most favourable 
condition, this train could be brought to a full stop in 900ft.; at 
80 miles per hour, in 1600ft.; at 90 miles per hour, in 2025ft.; ard 
finally, at 100 miles per hour, in 2500ft. These figures at once 
establish the fact, that under the best possible conditions tle 
track must be kept clear of all obstruction for at least 2500ft. in 
advance of a train running at the highest limit; but we must 
estimate the clearance for the worst conditions, such as slippery 
rails, foggy weather, and unfavourable grader. The personal 
equation of the engineman must also be considered in a train 
covering 145ft. eachsecond. Would it, therefore, be too much to 
ask that the engineman receive his warning at least three-quarters 
of a mile before he must halt? Isit fair, therefore, we think, to 
rest the burden upon the transportation shoulders, and predict 
that with it, and it alone, lies the practical limit of the speed of 
railway trains drawn by steam locomotives. Mr. Ely has un- 
doubtedly hit upon the most serious difficulty when he thus 
points out that a very clear track is needed for such great increase 
of speeds ; but Mr. H. Walter Webb, in the third paper, follows 
on and tells us, that having acquired a clear track for a certain 
train they actually ran from New York to East Boffalo, a distance 
of 436°3 miles in 439°5 minutes, and dealing only with the higher 
speeds attained, he states that 151 miles were runat arate varying 
from sixty-five to seventy miles per hour; and thirty-seven miles 
were run at a rate varying from seventy to ceventy-eight miles per 
hour. It was for this road that the celebrated No. 999 engine, 
designed by Mr. William Bachanan, was built, and speeds much 
in excess of the maximum named have been actually attained in 

ractice with this engine. A statement supplied to the author by 

r. Buchanan mentions a run with this engine from New York to 
Buffalo, May 9th, 1893. The train consisted of four cars weighing 
with load 361,950 lb., the engine and tender weighing 204,000 Ib., 
total 565,950 lb. THE ENGINEER, London, for March 7th, 1890, 
records a speed of ninety miles per hour, which was attained on | 
the level with a compound engine built by the North-Eastern | 
Railway Company, hauling a train of eighteen carriages, the gross | 
weight of which was 310 tons. 











* International Railway Congress, London, 1895. 
+ Mr. Aspinall’s paper contains a great number of tables, for which we 
are quite unable to find space. The results, however, have been all con- 
lensed graphically in a remarkable diagram, which we shall give in an 
early im sion. Illustrations of the engines are given in diagram 
form, which we shall also reproduce, and in engravings, mostly sectional, 
of the principal locomotives. By far the greater number of these have 
during the last few years, and it is there- 
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other American writer, however, Mr. David L. Barnes, in 
pi. Jane number of the Engineering Magazine, 1894, speaking of 
very fast runpiog, says that ‘‘ High maximum speed is spectacular, 
but not practical, while a high average speed is a real necessity, 
and can be obtained.” e states in a similar manner to the 
authors previously mentioned, the absolute necessity for larger 
boiler capacity than we at present possess, and further, that 
“ High average speed on heavy grades is impossible within the 
limits of steam locomotive construction,” by the fact that a grade 
of 1 per cent, demands about 1500 additional horse-power at 
100 miles per hour, and 900 at 60 miles an hour, This shows how 
a light grade may increase iderably the d d on the loco- 
motive boiler at high speed, — \ ke 

M. Da Bousquet, the President of the French Society of Civil 
Engineers, pointed out in March, 1894, that speeds of seventy-five 
miles per hour are attained daily on down-grades by express trains 
in their ordinary running, thus showing that high speeds are not 
dangerous, The reason why such speeds are not maintained on 
the level is, he states, because the engines are not sufficiently 
powerful. ‘* The drawbar pull which would give a speed of seventy- 
five miles per hour on a down-grade of 1 in 200, would only give a 
speed of 574 miles per hour on the level, and 31} miles per hour on 
an up-grade of 1 in 200. To increase the average speed by a small 
amount, the power of the engine must be greater in proportion ; 
thus, if 322-horse power is sufficient to haul a train at fifty m'‘les 
per hour upan incline of 1 in 200, 2960-horse power will be required 
to draw the same train up the grade at a speed of 125 miles per 
hour. In dealing with such high speeds, the weight of the engine 
r horse-power generated is of importance, as there is always a 
imit of speed beyond which the engine cannot draw itself, let 
alone a train as well, At present French express locomotives 
weigh about 158 lb. per indicated horse-power, when exerting their 
maximum effort. By an application of these figures, we find that 
to draw a train of 100 tons at a speed of seventy-five miles per 
hour, up an incline of 1 in 200, an engine would have to weigh 
130 tons and generate 1810-horse power. If the speed was 
increased to eighty-seven miles per hour on a similar incline, the 
engine would have to weigh 468 tons and generate 6532-horse 

ower.” 

This consideration of bigh speeds reminds the author that Mr. 
D. L. Barnes, in his paper already referred to, showed the engine 
and train resistance to be much lower than generally supposed. 
The former diagram—Fig. 1—illustrates the well-known formula of 
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Fig. 1 
qe Shows sesistance of engine, tender, and train, as per Mr 
D. K. C.ark’s formule. 


ee Shows resistance of train only, as yer Mr. D. K. Clark's 
‘ormule 
fh: ws resistance of train only, as per M. Du Bousquet’s 
experiments. 
- Slows resistance of engine, tender, and’ train, as given by 
Mr. D. L. Barnes. 


Mr. D. K. Cark for engine, tender, and train resistance, also 
train resistance only ; as well as M. Da Bousquet’s figures, which 
were taken from actual experiments by the aid of a dynamometer 
tixed on the coupling between engine and train, and it may be 
noticed how very closely they agree, whereas that of Mr. Barnes is 
considerably lower for the total resistance. The latter diagram is 
plotted from the few tests that were made up to ninety miles per 
hour, and are based on the assumption that the bearings were 
warmed by running ; but if the train has been standing for a long 
time, the resistance from starting to a speed of thirty miles per 
hour would be greatly increased. In each case the resistance due 
to grades has been neglected. 

The coefficient is probably not quite <o high as represented by 


Mr, D, K. Clark in his formula ald + 8 for engine, tender, and 


train resistance. If this formula is applied to the American 
“Empire State Express” at 100 miles per hour, the total resist- 
ance becomes 66°5 x 283 tons = 18,800]b.; but as the tractive 
force of the engine—No. 20—is only 13,399 lb., and as probably it 
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Fig. 2—IVATT’S SPEED DIAGRAM 
Figures in spaces denote distances in miles or fraction of a mile. 


does not develope more than 1200 to 1400-horse power at its 
maximum effort, it points to the fact that Clark’s and Du Bousquet’s 
figures are too high ; but at the same time, the author is of opinion 
that those of Barnes are too low. The difficulty of making up any 
time lost by a train which is booked to run high speeds is very 
great indeed, and is perhaps better shown by Ivatt’s Speed Table 


— 


- — a ees = = made or lost by —— or decrease 
of five miles per hour in the average speed. Su the aver: 
speed required is to be 20 miles per hour, and Gn aoe Seaeneed 
to 25 miles per hour, one minute will be made up in every 1°6 miles 
run; and from 20 to 30 miles per hour one minute will be mado 
up in every 1 mile run, Take the extreme case, if the average 
speed is 10 miles per hour, and this be increased to 70, one minute 
will be made up inevery ‘17 milesrup. As anexample. If a train 
running at sixty-five miles per hour has lost a minute, it has to run 
fifteen miles at seventy miles per hour in order to make up that 
minute, showing prominently what a great length of line must be 
run over in order to make up even so small an amount of time as 
one minute. 

Having thus far considered the limitations fixed by speed, and 
upon the supposition that these difficulties have been surmounted, 
the most serious one of all presents itself on account of the exist- 
ing construction and dimensions of stations, bridges, and tunnels, 
Even at the present t, these struct on English railways 
would not enable some of the American or continental engines 
to pass. This is graphically illustrated by the diagram—Fig. 3 
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Fig. 3—Diagram of Minimum structure compared with English, 
Continental and American &tock 
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—which the author gives showing the cross section of the 
tunnels on the Lancashire and Yorkshire Railway. The thick 
dotted lines show the engines of the latter company, round which 
there is ample margin of space, but, it will be observed that both 
the om engines and those of the Continent would not pass 
through. 

The use of high pressure and application of the compound principle. 
—The compound principle, as applied to the locomotive, may 
now be taken as having passed the experimental stage, conse- 
quently the author will not presume to lay before the members 
of this Congress its primary objects, which are now so well known. 
Its application has received much attention in this country, and 
even more so abroad, The systems now generally adopted are 
known by their exponents, viz., Mallet, Worsdell and von Borries, 
Webb, and Vauclain, each having two, three, and four cylinders 
respectively, the latter being mostly used in the United States, 
and a description of each will be found in the statement relating 
to the various railway companies, A system known as the 
Lindner has been applied on the Continent, but the author has not 
received apy particulars of engines of this description. The 
cylinder proportion should be so arranged that the combined effort 
is as continuous as ible, otherwise the engine would not be 
balanced in a very important particular, and heavy shop repairs 
would be the result. As the cylinders in the Webb and Vauclain 
systems are equal upon each side of the engine, this is not so 
important as in the Mallet, the Woradell and von Borries systems, 
and the accumulated experience of the latter points to the volume 
of the low-pressure being at least double that of the high-pressure 
cylinder. A difficulty arises in the two-cylinder system, from the 
fact that the least objectionable position for them is between the 
frames, and even this necessitates cutting the frame on the low- 
pressure side. Another important matter is the steam port area 
of the low-pressure cylinder. In an ordinary locomotive this is 
about ‘10 of the piston area, and, if this proportion is carried out 
for a large cylinder, the result would be an unwieldy and heavy 
slide valve, consequently these figures cannot be applied, and the 
ports are smaller, but the difficulty of steam admission is overcome 
by the use of the Allen or double-ported valve, which gives approxi- 
mately twice the amount of steam for a similar travel of an ordi- 
nary valve, 

The greatest tractive force of a locomotive is generally required 
at starting, consequently a special valve is provided to enable 
boiler steam to be admitted into the low-pressure steam chest. 
This steam is reduced in pressure by wire-drawing it through a 
small pipe, and relief valves are placed in connection with the 
cylinder and the steam chest to insure no excessive pressure. 
Many engineers consider that the action of this valve should be 
made quite independent of the driver, lest he should be tempted 
to use it too often and endanger the economy of the engine. On 
the other hand, rapidity at starting is gained if the driver can 
control the valve byhand. Another, and most important auxiliary, 
is what may be termed the intercepting valve, which should beso 
arranged that the exhaust from each cylinder is independent, a 
point worthy of emphasis, as then, in case of failure to either 
cylinder, the engine can work itself home. To insure a constant 
supply of steam at a uniform pressure to the large cylinder, the 
receiver capacity of the two-cylinder compound, with its crank at 
right angles, should be at least equal to the volume of the high- 
pressure cylinder. The receiver should be well protected, and 
when placed in the smoke-box it derives great benefit from the 
hot gases superheating or reviving the steam. 

Toe information which has hitherto been published in England 
with regard to compound engines is not of an extensive character, 
but one of the most complete sets of figures which bas as yet come 
under the notice of the author is that which Mr. Wilson Worsdell, 
the locomotive superintendent of the North-Eastern Railway, has 
been good enough to supply with regard to the working of com- 
pounds made to the design of his brother, Mr. T. W. Worsdell, 
of that railway, at a period when he was the locomotive superin- 
tendent. This voluminous contribution embodies in all about 
seventeen different statements, showing the working of the com- 
pounds in relation to engines of an ordinary type. It would be 
impossible to publish these figures in their entirety, owing to 
their being so extensive, and the author has, therefore, extracted 
from them a statement as to detailed results. This shows the 
consumption of coal, as given upon the chief statement, and 
deals with periods extending over two and a-half and three 
years, so that the figures are of much greater value than for 
short trials extending only over a few weeks. It has been 
thought desirable to deal with the coal question alone, as 
that is, after all, the matter of importance in connection with 
compound engines. ‘The full statements above referred to 
_ that there has been ~— in the or 
of these engines as compared with ordinary engines, but, on the 
other Saad the consumption of oil has increased. The author 





way connected with the compound principle, and therefore omits 
them from the condensed statement, It will be observed that the 
saving in pounds per mile flactuates very much with engines of 
various design and different classes of work, showing that, in some 
instances, it is probable the engines may not have n perfectly 
adapted to the work to which they were applied, this remark of 
course being applicable either to the compound or to the non- 
compound engines, as the statements do not show exactly how the 
difference has arisen. The statement shows that 447 non- 
compound engines ran 14,807,261 miles with a coal consumption of 
4,829,040 ewt., giving an average of 36°52 lb. per mile; and that 
395 compound engines ran 13,799,482 miles with a coal consumption 
of 4,122,229 cwt., giving an average of 33°45 lb, per mile, or a 
saving of 8°40 per cent. 

While discussing the subject of coal consumption, it is natural 
to revert to an investigation cf grate areas, and by consulting the 
lists of dimension ‘‘ A” and the diagram ‘‘B,”* it will be found 
that this detail varies from 14°25 to 50°6 square feet in the four- 
wheels coupled engines ; 16°6 to 27 square feet in the six-wheels 
coupled engines ; 17°75 to 20°8 in the singie wheel engines, and 
19°6 to 76 equare feet in the compounds, omitting in ibe latter 
case the small engine No. 65, of the Norwegian State Railway, 
which has only 13°98 square feet. It will be noticed that in each 
case the range is wide, and the author concludes that this is in a 
great measure due to the variation of quality in the class of coal 
which can be used in the various districts in which the engines 
run, The small diagram—Fig. 4—illustrates graphically the point 
in question. It represents the different percentages of carbon, 
volatile matter, and ash, in the coals which have been used by the 
Lancashire and Yorkshire Railway Company. Unfortunately, the 
author bas no analysis of the briquette fuel used on the Belgian 
State Railways, which necessitates the large grate area of 50°6 
square feet in the engine No, 31, nor that of the anthracite egg 
and “ buck-wheat or pea” coal, used by the Philadelphia and 
Reading Railway Company’s compound engine No, 57, which has a 
grate area of 76 square feet. Mr. Webb, the chief mechanical 
engineer of the London and North-Western Railway, has given the 
author particulars of one week’s running between London and 
Carlisle by the 7ft. compound express passenger engine Greater 
Britain, No. 54, from the 17th April to the 22nd a 1893, 
during which period the mileage run was 3588, in 76 hours and 
7 minutes, actual running time, and in 82 hours and 12 minutes 
including stops. The leading particulars of these runs will be 
found in the following statement :— 

Weight of engine and tender in working order 
Average weight of train, including passengers, 
luggage, and majls—and excluding engine 
ak.» Moe ne ee oer 
Average we'ght of train, including passengers, 
luggage, and mails, and including engine 
OMG tOMGEF 2. 22 cc ne ce oo ee 
Time table time, deducting stops .. . 


77 tons 2 cwt. 


160 tons 8 cwt. 


237 tons 10 cwt. 
76 hours 7 min. 


Deduct also, for time made up by loccmotive.. 50 min. 
Actual running time .. .. .. .. « -- 75 hours 17 min. 
Total distance travelled... .. 3588 miles 

3588 miles 


v = ec ee *66 miles hour 
pretence 75 hours 17 min. idle te 5 xp 
Total weight of coal consumed, excluding 

LON oe. ctat?iae..6k..0% 00. ahcsee 
Actu:1 consumption of coal per mile, excluding 
dg Ree ee ee eee ee ee 
Consumption of ccal per mile, including 1°21b. 
for lightipgup... «. <2 sc «- ce ee 
Total number of ton-miles, including passen- 
gers, luggage, and mails, but excluding 
«ngine and tender Rig ORE = 
Total number of ton-miles, including passen- 
gers. luggage, and mails, and including 
qeugime wha CONMGE .. 4. ce se ee es 
Consumption cf coal per mile per ton of train, 
including patsengers, luggage, and mails, 
but excluding engine and tender, at 
(ep. Sf 0.) >= 
Consumption of coal per mile per ton of train, 
including passengers, luggage, and mails, 
avd including engine and tender, at 
20°S7 TD. per mile 22 ce ce te ce os BOOED 


Experimental Trip, Crewe to London, November 4th, 1891. 
Compound Engine Greater Britain. 


Number of coaches: 25 six-wheeled empty 305 tons 9 cwt. 2 qr. 

Coal consumed on journey .. .. .. «. 34 lb. per mile 

Coal consumed, including 10 cwt. used for 
rais‘ng steam before starting for the single 
journey from Crewe to Euston .. ee 

If the usual double journey from Crewe to 
Euston and Euston to Crewe was run, the 
10 cwt. for raising steam would be divided 
over the double trip, or 5 cwt. for raising 
steam, which would give a consumption of 
a ee eee ae ar 

Consumption of coal per mile per ton of train, 


47 tons 17 cwt. 
29°87 Ib. 
31°07 Ib. 


575,587 


£52,224 


2°979 oz. 


Ute 


41°1 Ib. per mile 


37°5 1b. per mila 


SOR oa es we oe 
Consumption of coal per mile per ton of train, 

at 87°5Ib. per mile .. .. « .. -. .. 1°57 02 
Consumption of coal per mile per ton of train, 

ents. t. 2 rT omens sf 
Water evaporated on journey .. .. 5:96 gallons 
Water evaporat d per outa of coal .. 10°96 lb. 


Total weight of train : 25 coaches 305 tons 9 ewt. 2 qr. 


Engine 52 tons 0 cwt. 0 qr. 
Tender 25 tons 0 cwt. 0 qr. 
Tell .. cu ce se ne os co os ee Oe Se 
Ratio of weight of engine and tender to train 1 to 3°96 
Total 1.umber of axles in train, including 
engine ard tender .. . 82 


Time vccupied in journey between Crewe and 
Euston, including a stop of 21 min. at 
eo eS Ee 

Average speei between Crewe and Rugby 

Average speed between Rugby and Euston 

Total length of train: Coaches .. 

Engine and ter 


4 hours 2 mia. 
41°18 miles per hour 
44°59 miles per hour 
880ft. 

54ft. 


der 





Total 934ft. 


On the Irish railways compounds have been experimented with 
by the Great Southern and Western Railway Company, also by 
the Belfast and Northern Counties Railway Company, and, on the 
latter railway, several compounds have been at work for some 
time with very favourable results. They have two cylinders, the 
Worsdell form of starting valve, and the Walschaert valve gear. 
The passenger engine is represented by No. 56. The fuel used by 
these engines was South Wales coal, and the consumption is 
reported to have been as given in the following table, showing an 
advantage in favour of compounds varying from 11°17 per cent. to 
17°74 per cent. In this case a saving has also been shown in oil 
consumption, though the author does not consider, as stated with 
regard to the North-Eastern engines, that this is a matter which is 
really affected by the compound principle. The working pressure 
of the above engines is moderate compared with that of some of 
the other compounds, being only 170 lb. per square inch. 

With regard to American practice in compounds, Mr. D. L. 
Barnes reports that the compound principle has been applied to 
some express engines with satisfactory results, so far as hauling of 
trains and economy isconcerned. Thenew Pennsylvania compound 
has been at work some time; there are also some compound 
engines, built at the Baldwin Locomotive Works, running on the 
Philadelphia and — Railroad, the Central Railroad of New 
Jersey, and the Atlantic City Railroad, that have made some very 
fast time with comparatively heavy trains. In reference to the 
effect of the greater weight and counterbaiance on the track, 
nothing has been determined. It must be, however, that such 
engines as now constructed, with heavy pistons and other recipro- 
cating parts, are more detrimental to the permanent way than the 
simple engine. The author is indebted to Mr. Barnes, also the 
proprietors of the Baldwin Locomotive Works, and other American 











. 2—than in any other way. This table shows the distance 





thinks that neither of these items are consequent upon, or in any 


* See footnote on page 504, 
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friends, for valuable information received in the form of pamphlets, 
which embody several trials of compound engines. The author has 
shown upon the large diagram of dimensions, B,* the main details 
of the compound engines used by the Philadelphia and Reading, 
No. 57 ; the Baltimore and Ohio, No. 59 ; and the Central Railway 
of New Jersey, No. 60, and also the express Columbia No, 58, 
made at the Baldwin Locomotive Works. It will be noticed that 
of these four engines, the heaviest is 129,000 lb. and the lightest 
120,760 lb., being very much in excess of any of the weights of 
engines, other than tank, on any of the Eaglish railways, although 
the Eastern Railway Company of France have engines, No, 29, 
which approximate to these figures. The extra weight of these 
engines is caused by being fitted with the Fiaman type of boiler. 
In this boiler, the ordinary barrel is completely filled with tubes, 
while the necessary steam space is obtained by fixing a second 
barrel on the top, large passages being provided between the two. 
With this arrangement it appears that the total heating surface 
has been increased 544 per cent. and the grate area 17 per cent. 
The steam pressure in the boilers of the four American engines is in 
each case 180 lb. per square inch. The highest boiler pressure 
recorded is that shown by the Paris, Lyous, and Mediterranean 
Company, 212°9 lb. per square inch, the Northern and Southern 
Railways of France having 198°6 lb. per square inch. 

After such examples it may now be considered convenient to 
refer briefly to the use of the increased pressure in compounds, 
Generally, the utilisation of high pressures has been expounded by 
Mr. Adams in his paper before the St. Petersburg session of the 
International Congress, and also toa certain extent by Mr. E. 
Worthington on the compound principle, applied to locomotives, 
which will be found in the ‘‘ Proceedings” of the Institution of 
Cival Engineers, vol. xcvi. To obtain the best possible results 
from a compound engine, it has been found by experience that the 
high-pressure cylinder should be made at least lin. larger in 
diameter than one of the cylinders of a simple engine having the 
same power, At the same time the boiler pressure must be 
increased from 20 lb to 30 1b, per square inch, and Mr. Worsdell, in 
his latest compound engine, No. 55, has gone still farther, and 
introduced 40 lb, per square inch more than the simple engine 
No. 9, working in the samelink. The total pressure of the compound 
is 200 Ib. per square incb, which is the maximum in this country, 
exceeding the American, and following very closely upon the 
French practice. This increase of pressure has also become 
necessary, owing to the extra length and sinuous nature of the 
steam passages, and to overcome the resistance inthe receiver. It 
must be remembered that the final pressure of the blast of a 
simple engine is of great importance, and also, that in the com- 
pound the number of beats is reduced 50 per cent.; consequently, 
if the exhaust pressure is too low the efficiency of the boiler is 
reduced. By the adoption of high pressure the boiler and all 
steam joints must be made proportionately stronger, also lubricants 
having high flash points become necessary, and the gland packing 
constructed to withstand the extra temperature. The latter point 
is not now of such serious importance, as the excellent systems of 
metallic gland packing which modern practice has introduced 
enable engines to run for even twelve months without repacking. 

From the foregoing statements it appears that a large and varying 
amount of fuel economy has been attained by the compound 
system, and the question now arises, will it cover a reasonable 
interest on the extra first cost and repairs! In the matter of first 
cost, it is probable that the high pressure will cause a corresponding 
increase of expenditure for boiler power. Excluding the latter, 
and when compounding is carried out by the aid of two cylinders, 
the expenditure should not be excessive, but when obtained by the 
application of three or more, it may be expected to be greater. 

he simple engine is the product of years of accumulated experi- 
ence, and therefore has this great advantage over the compound, 
but it is well known that the heavy repairs are carried out in the 
firebox and boiler, the mechanism of the engine requiring the least 
attention. In compounding, higher pressures are required, there- 
fore more frequent boiler repairs will be the outcome; but with 
regard to the other parts of the engine they should not be 
excessive, and even those failures which have occurred may be 
attributed to untried designs. The general impression is that com- 
pounds are more economical in slow than fast running, which may be 
attributed to insufficient areas of the exhaust passages and the 
sluggish action of low-pressure steam. On the face of this it would 
appear strange that in this country there are more passenger than 
goods compounds, which is due to greater attention being devoted 
to the passenger engine owing to the increased demands of the 

udlic. The principle has made less progress in this country than 
+ has abroad, perhaps because it has a most formidable predecessor 
in the English simple engine, which isso ical and satisfactory 
in most pects. Undoubtedly the strongest argument in its 
favour points to its almost exclusive use in those countries where 
fuel is much more expensive than in England. On the Continent, 
and in America, it appears to be gaining favour, if numbers are an 
indication ; and the success of the Worsdell von Borries engines, 
as indicated by the official return of consumption of fuel on the 
North-Eastern Railway and the continued and extended use of the 
Webb system on the London and North-Western Railway, are 
strong points in favour of the system. From a paper read by Mr. 
von Borries on the development of the compound locomotive at 
the World’s Engineering Congress, Chicago, in July, 1893, the 
several systems of compound locomotives now running may be 
estimated as follows :—Mallet’s system, 150 ; Worsdell’s von Borries, 
1650; Webb’s, 150; Vauclain’s, 250 ; others, 50; total, 2250, 

(To be continued.) 














ON WOOD AND COPPER SHEATHING FOR 
STEEL SHIPS8.+ 
By Sir WittiaM Wuite, K.C.B,, LL.D., F.RS. 


TE subject with which this paper deals was suggested to the 
author as likely to prove of interest and value to the members of 
the Institution. Nearly twenty-five years have elapsed since the 
sheathing of iron and steel ships was last discussed in papers 
seo inits transactions, Daring this period much experience 

as been gained, new methods of sheathing have been introduced, 
and at the present time larger numbers of sheathed cruisers are 
being built for various navies than at any previous date. The 
author began by directing attention to a paper by the late Mr. 
Grantham in 1869 containing an excellent summary of the state of 
knowledge in regard to methods of sheathing, and the results 
anticipated at that time. 

After referring to the discussion of the relative merits of various 
sheathing materials, Sir W. White said that experience with 
zinc-sheathed ships during the last twenty years has confirmed the 
anticipations adverse to the anti-fouling properties of zinc. In the 
Royal Navy it has become the rule to dock and paint the bottoms 
of such ships jast as is done with iron ships, After long periods 
afloat, zinc-sheathed ships usually have an advantage over 
unsheathed iron or steel ships in regard to fouling ; and certainly 
they are less liable to corrosion of theskin plating. But the general 
conclusion reached by all who have tried both zinc and copper 
sheathing, is that the additional first cost involved in using the 
= is amply repaid on subsequent service by economy of coal 
and maintenance of speed. Mr. Grantham claimed, apparently 
witb justice, to have been the first to propose the use of wood 
and copper sheathing on iron ships, in association with brass stems 
and stern-posts, 

In the Russian Navy considerable use has been made of Mr. 
Graatham’s system of sheathing, and it would be of interest to 
know the results of that experience. Perhaps they may be 
communicated hereafter by some of our Russian members. The 


* See footnote on page 504. 
+ Read at the Summer Meeting of the Thirty-sixth Session of the 
nstitution of Naval Architects, June 11tb, 1895, 








earliest sheathed ship in the Royal Navy was the swift cruiser 
Inconstant designed in 1866, and launched in 1868. Her arrange- 
ments were of a very special and costly nature, and have never 
been repeated. Thick external strips cf iron were riveted to 
the ekin plating: the spaces between the strips were made flush 
with teak “ filling pieces.” Into thesestrips were screwed the points 
of the iron bolts which secured the inner thickness of wood. The 
outer thickness of wood was fastened with brass screw bolts pass- 
ing into, but not through the inner thickness. In this 
manner direct metallic connection between the copper peer wa, 
andthe iron hull was avoided, while the iron skin was unpierce 
by the bolts securing the inner layer of wood. The wood planking 
had the faying surfaces bedded in waterproof glue, and was care- 
fully caulked throughout, This ship has now been afloat for 
twenty-seven years, and has performed much trying service under 
sail and steam. At the date of her design she was of remark- 
able speed, with exceptionally large engine power. Her sheath- 
ing has never given serious trouble, and the anti-fouling properties 
of her coppered bottom have been well secured, Sir William next 
eat to describe various systems of sheathing as tried 
or used in the Royal Navy. ; 

The fundamental idea in this method of sheathing, as above 
explained, was the avoidance of metallic connection between the 
copper sheathing and the iron or steel hull, and the consaquent 
prevention of galvanic action on the skin plating. lt was hoped 
also that with the precautions ordered to be taken, with good 
workmanship and thorough caulking, the two thicknesses of wood 
sheathing would be as water-excluding as the corresponding plank- 
ing necessarily had to be on composite ships. Experience has 
shown that these anticipations were not realised in practice. Care- 
ful observations, made when some of these sheathed ships were 
first coppered, showed that a more or less indirect metallic con- 
nection was established, and that a galvanic current passed 
between the copper sheathing and the iron or steel hull. More- 
over, after ships sheathed on this plan have bsen some time afloat, 
water, as a rule, finds its way through the planking or the caulking 
into the spaces between the planks and the skin plating. When 
such ships are docked, more or less considerable quantities of 
water usually run out from behind the sheathing, if holes are 
bored or bolts removed to facilitate its exit. 

Having considered the advantages and defects of various systems, 
Sir William White described the system illustrated by the annexed 
engravings, with a single thickness of wood planking, fastened to 
the skin plating with bolts of naval brass, screwed through the 
steel skin; with nuts hove up cn iron or steel plate washers, and 
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gromets on the inside of the bottom plating. The principal 
features of this system are as follow:—(1) The adoption of such a 
thickness of wood sheathing as will admit of thorough caulking. 
The mean finished thickness of teak accepted is din. for large 
ships and 3}in. for the smaller classes. (2) The use of naval brass 
bolts and nuts, with their points screwed through the skin plating, 
and with thin plate washers fitted underneath the nuts, (3) The 
thorough water testing of the skin plating before planking is 
worked. (4) The most careful fitting, fairing, and fastening of 
the planks; the coating of all faying surfaces with suitable com- 
positions before the planks are fixed in place; and the subsequent 
injection of composition in order to fill any interstices left between 
the planking and the plating. (5) The use of hempen gromets 
steeped in red lead under the bolt heads and under the plate 
washers, to secure watertightness in the bolt holes, Thirty com- 
pleted ships have been sheathed on this system since 1887, and 
sixteen vessels are now building. In other words, during the last 
seven years nearly twice as many copper-sheathed ships have been 
added to the Royal Navy as were added in the period 1868-1887, 

The system hae been applied to battleships of large size—the 
Centurion, Barfleur and Renown—and to a considerable number of 
cruisers of high speed and large dimensions. In all these vessels, 
so far as experience has been gained, the plan bas proved com- 
pletely successful. As one typical example, the Crescent may be 
mentioned. Launched in March, 1892, she was docked and 
thoroughly examined in March, 1895, after two voyages from 
England to Australia and back, in the course of which she had 
steamed about 50,000 knots at an average speed of about 124 
knots. The report may be summarised :—Several pieces of wood 
sheathing were cut out, and some bolts removed from various 
parts of the bottom. In each case the skin plating was found 
to be quite dry, showing no signs of rust. The bolts were 
found as bright as when they were fitted in place, and the 
threads in the bolt holes were clean and free from rust. In no 
place had the copper ceased to serve the purpose for which it 
was fitted, and the ship might have remained afloat a consider- 
ably longer time without fouling taking place. 

These considerations, and the favourable experience so far gained, 
have led to the abandonment of the composite system in favour of 
the sheathed system for sloops and small vessels of the Royal 
Navy, which have hitherto had wood skins in two thicknesses, 
With the same weight it is possible to fit a complete steel skin 
and a single thickness of wood, Greater strength and rigidity 
are thus secured, 

A large portion of the paper was devoted to a consideration of 
how far audin what way wood sheathing added to the strength of 
a ship, more especially to those with very light skins. While the 
fact is recognised that teak planking on the bottom of a sheathed 
ship is capable of giving valuable assistance to skin plating under 
tensile as well as compressive stresses such as occur in practice, no 
practical advantage has hitherto been taken of that fact. In small 
ships the thionest bottom plating permissible gives more than the 
necessary structural strength without any assistance from wood 
planking, consequently the only reason for fitting the latter is to 
receive the copper sheathing. If full credit were taken for the 
assistance which the wood could give within working limits of stress 
inships of large dimensions, a sensible reduction might be madein the 
thickness of the skin plating. For the largest ships yet sheathed 
this reduction might approach }in. by Rankine’s rule, It has 
been preferred, however, not to carry the reduction nearly so far. 
In fact, the actual thicknesses of plating used in large ships would 
give sufficient strength in most cases if acting alone. The reasons 
for this course are various, Underlying them all is the general 
feeling that it is preferable to treat wood sheathing as an adjunct 
to the structure proper, and not as a necossary contributory 
to the structural strength. One consequence cf this is that 





sheathed ships, when compared with unsheathed, have to carry a 
load of wood and copper sheathing constituting a large addition to 
the weight of hull. If a ship of given outside form is sheathed 
the additional displacement gained very nearly counterbalances 
the extra weight involved. added displacement has to be 
driven, and, with engines of a certain horse-power, the unsheathed 
ship with clean bottom will be a little faster than the sheathed 
ship, This advantage speedily disappears, however, after the 
ships are afloat, as the bottom of the unsheathed ship is sure to 
foul, while that of the sheathed ship keeps clean, 

The paper concluded with a consideration of various substitutes 
for copper sheathing proposed at various times, such as electro. 
deposited zinc, bronz3, aluminium, &c. As to the value of sheath. 
ing, Sir W. White said that careful observations made in the 
Royal Navy, on ships employed in European waters, have shown 
that afcer five to six months afloat about 20 to 25 per cent. more 
power was required to maintain ordinary cruising speeds than 
sufficed with clean bottoms ; after ten to twelve months afloat this 
increase of power became 40 to 50 per cent. The ships on which 
these figures are based were not considered exceptionally foul 
when docked. Wood and copper sheathing necessarily involve a 
very large addition to first cost, and some addition to the charge 
for maintenance. Oa the other hand, the long-continued cleanness 
of the bottom redaces the coal bill very considerably, and 
diminishes the expenses for docking and cleaning. These latter 
savings may not, on barely economic grounds, be a compensation 
for the extra initial outlay, Its ample justification is to be found 
in the fact that the sheathed vessel is possessed of s3a-keeping 
powers and a capacity for maintaining her speed after long 
periods afloat, such as are impossible to any unsheathed iron or 
steel ship. 








LEGAL INTELLIGENCE. 
SUPREME COURT OF ADJUDICATURE —COURT OF 
APPEAL. 


June 12th, 1895, 
THE CITY OF LONDON ELECTRIC LIGHTING COMPANY,— 
MEUX'S BREWERY COMPANY v, THE SAME, 

In these two actions the Court of Appeal on December 18th last 
—as then reported in the Zimes and in the Zimes Law Reports, 
vol. ii., p. 137—granted an injunction to restrain the defendant 
company from carrying on their works so as to occasion a nuisance 
to either of the plaintiffs, The plaintiff Shelfer is the tenant cf a 
pulic-house, called the Waterman’s Arms, at Bankside, South- 
wark, of which Meux’s Brewery Company are the landlord:, 
The defendant company’s works are in the immediate neighbour- 
hood of the public-house. The nuisance complained of by 
the plaintiffs consisted mainly in vibration caused by the defen- 
dants’ engines. The Court granted a suspension cf the opera- 
tion of the injunction for a period of six months to enable the 
defendants to decide whether they would appeal to the House of 
Lords. They decided to appeal, but sub tly they changed 
their manager, and they have appointed Mr. Fraak Bailey, an 
experienced electrical engineer, to be their manager. 


SHELFER vt, 





Mr. Bailey 
has advised the defendants that it is possible to stop the vibration, 
and thus enable them to carry on their works without causing a 
nuisance. This being so, it would be useless to appeal), and the 
defendants have withdrawn their appeal and definitely abandoned 
it. Mr. Bailey propeses to remove four vertical engines of the 
defendants’, and to substitute four steam turbines, which, it is 
said, will produce no vibration, Some temporary mode of carrying 
on the works will be adopted while the alteration is being made. 

Mr. Movutton, Q C. (with whom were Mr. Renshaw, Q.C., and 
Mr. W. C. Braithwaite), for the defendants, now applied for an 
extension of the period of suspension of the injunction until the 
Hilary sittings next yeer, to enable the defendants to make the 
proposed alterations. The turbines could not be obtained until 
next October. They are only manufactured by one firm. 

Mr. WarMincton, Q.C. (with whom were Mr. Badcock and 
Mr. Waggett), for the plaintiffs, opposed the application, He 
urged that the defendants had, by means of their appeal, obtained 
the benefit of a ion of six ths, and yet they hed done 
nothing to abate the nuisance. It was impossible to rely on the 
evidence that the proposed alterations would be effectual, for Mr. 
Bailey, in his affidavit, did not, even now, admit the existence of 
any vibration. 

The Court granted an extension of time till August 5th next. 

Lorp Justice LINDLEY said that the duty of the Court was 
plain. On the one hand, they were bound to see that private 
rights were not infringed ; on the other hand, they were bound to 
protect even wrong-doers against oppression by what was known 
as “black mailing.” In the present case, his Lordship thought 
that some extension of time would be reasonable. He was not 
much impressed with what had been said about the turbines, 
But he thought there was reason to believe that the removal cf 
the four vertical engines would diminish the vibration; and the 
evidence satisfied him that the defendants bond fide desired to abate 
the nuisance. The time would be extended to August 5th next, but 
the defendants must give an undertaking to be answerable in 
damages to the plaintiffs; and the defendants mast pay the costs 
of the present application. 

LorpD Justice Lorgs and Lorp Justice RicBy concurred, 

The application for an extension of time was made in the first 
instance to Mr. Justice Kekewich, by whom the actions were 
originally tried. He thought that, as he had refused to grant an 
injunction, which was afterwards granted on appeal, the applica- 
tion ought to be made to the Court of Appeal. 

Their LoRDSHIPS said that, notwithstanding the fact that the 
injunction, refused by the Judge of first instance, had beosn 
granted by the Court of Appeal, the application for an extension 
of time was properly made to the Judge of first instance, 











A SuBSTITUTE FoR CELLULOSE.—Orders have been issued for tke 
test of a substitute for cellulose. The invention is presented 
for examination by M. Mareden, Philadelphia, who has discovered 
its efficacy as an absorbent. The new material is composed of 
cornstalk pith, Actual tests of the new material have given extra- 
ordinary results, A quantity was fg in a box, with a density 
of about 7 1b. per ae foot. is box was fired at with a 
6-pounder, making in one portion a single hole, and in another 
portion five shots were oy in a circle of about 4in. radius. 
A pressure of water varying from 4ft. to 7ft. was maintained on 
one side of the shot hole, and after three hours no water had come 
through on the other side of the box, its thickness being 3ft. 
On examination, according to American i oye it was found that 
the water had penetrated in the case of the group of five shot 
holes to the depth of 12in. only. 

Tue Gas-EnGine DriveN TRAIN Car SysTEM OF DRESDEN is 
being rapidly followed by gas traction in other places, A line in 
Dessau, Germany, which has replaced its horse cars by gas motor 
cars, is about 24 miles long, and opened Jast November with the 
new service, which is to be extended.: The cars are driven by 
a gas engine having two cylinders, connected up to the same shaft, 
and lying opposite each other under one side seat, These are con- 
nected with a shaft carrying a fly-wheel and a gear wheel, which 
through friction gearing allows the car to be stopped and 
started, and run at varying speeds. Gas is carried in cylindrical 
tanks, similar to those used for gas lighting on railway carriages. 
These tanks are filled at a station at the end of the line, where 
pumping engine, and storage tanks holding compressed gas at 
eight atmospheres are located. There are nine cars of the smaller 
type used upon this line, having twelve seats and fifteen standing 
places. There is also a 7-horse power motor having three tanks, 
carrying sufficient gas fora trip of twelve miles. The ignition is 
effected by an electric spark and is noiseless, and the exhaust is not 
apparent. The arrangement of the machinery issuch that the cars 
present a sightly appearance, none of the machinery being visible. 
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RAILWAY MATTERS. 


Mr. Harry 8. Warnweicut, who has had a varied 
experience on three railways, and had for the past five years been 
chief assistant in the carriage and wagon department at Ashford 
Works, has been appointed by the South-Eastern Railway directors 
carriage and wagon superintendent of the company, 


An alarming fire occurred at Perth on Friday night, 
in the Caledonian Railway Works, at the south end of the station. 
Great anxiety was felt lest the flames should spread to the railway 
gasworks, which were only 29ft. distant. Fortunately, the fire 
was confined to two long sheds, and the to daitinntod ak 
£2000. 

Tue Brooklyn Elevated Railroad Company, whose lines 
connect the central part of the city with half a dozon large 
cemeteries, is to put in the y equipment to run funeral 
trains, Special cars will be provided and large elevators are to be 
constructed at the stations adjoining the cemeteries and at certain 
other stations. 


PIrTsBURGH papers report that a train of three cars, 
carrying officers of the Pennsylvania Company, ran from Pitts- 
burgh to Chicago on May 7th in ten hours four minutes. The 
distance is 468 miles, making the rate of speed 46°5 miles an hour. 
There were numerous delays, and the actual running time is said 
to have tean 84 hours, equal to fifty-five miles an hour, 


Tue general waiting-room in the enlarged station of 
the Pennsylvania Railroad at Broad-street, Philadelphia, bas a 
map which is claimed to be the largest in the world. The Rai/- 
road Gazette says it is painted upon heavy canvas and is fixed 
upon the north wall of the room, It is 15ft. wide and 112ft. 5in. 
long. It shows the Pennsylvania lines and their connections, and 
there are nearly 4000 names upon it, 


a 








Work is progressing on the Niagara Falls and Lewiston 
Electric Railway, which is to extend along the bottom of the 
Niagra Rivergorge, the road bed being about 20ft. above the level 
of the water. A great amount of blasting is required to cut a 
bench for the road bed ia the steep, rocky walls of the gorge. The 
line will be double track, standard gauge, and will be equipped 
with observation cars, having all the seats facing the river. The 
contractors are Messrs, Crage and Tench, of Buffalo, N.Y. 


A REPORT on the methods of car lighting in the whole 
German Empire, with the exception of Bavaria, shows that from 
1885 to 1894 the proportion of the cara lighted with gas rose from 
60°7 to 85°4 per cent. of the whole, while the percentage lighted 
by oi! has fallen from 27 to 10, and of candle-lighted from 12°3 to 
4°6. These gas-lighted carriages are all fitted on the Pintsch 
system. Only one railway uses electric lights, having equipped all 
its cars with accumulators, 


Recent reports from Siam state that the railways in 
that country are making good progress. Though so far the only 
ling is that which connects the capital with the entrance to the 
river—a distance of 26 kiloms.—the construction of an important 
line of rail between Bangkok and Korat in the north-east, 
extending over a distance of 268 kiloms,, is on the road to comple- 
tion. Other lines towards Aguthia, the ancient capital, and 
towards Burmah are projected, and in a very short time the com- 
mercial activity of Siam will be transformed by her railways. 


A USEFUL report on the tramways in Paris has been 
drawn up by Mr. Graham, one of the secretaries of the British 
E nbassy at Paris. The report relates to the tramway system of 
Paris and the Department of the Seine. It was not until 1870 
that tramways may be said to have been fairly set on foot in the 
metropolis, and, as if to complete the parallel, it was in the year 
following that a network of tramway lines was planned to connect 
the different Communes of the Department of the Seine. In 1873 
the establishment of this first network was decreed, and from that 
period the development of Paris tramways has proceeded with 
extraordinary rapidity. In 1893 the intra and extra mural system 
extended over some 230 miles, serving to convey annually more 
than 158,000,000 passengers, 


TxerRe is now being arranged for submission to Parlia- 
ment and the public a scheme for contructing an electric railway 
from Derby to Ashbourne, the station for Dovedale, At present 
A:hbourne is dependent solely in the matter of railway accommo- 
dation on the North Staffordshire Company, by whose route the 
journey occupies three times as long as would be the case by a 
direct service, Mr. John Shaw, jun., Darby, acting for some local 
gentlemen, has been engaged for some time past in working up the 
scheme, and the negotiations are so far advanced that the details 
will be placed before the public during the next few weeks, The 
route which it is saegiaill to take will follow pretty closely the 
course of the present highway through Kirk Langley and Brails- 
ford, and from the position of the men who are interesting them- 
telves in the project there can be no doubt that business is meant, 
and that the idea will ere long take practical form. This, the 
Railway News believes, will be the large.t electric railway in the 
United Kingdom. 


Lats in 1894 the directors of the Prussian state rail- 
roads decided, after the long series of trials that had been in 
progress, to use the d| tive for all through freight 
and express service, but not for suburban service or for trains 
with many stops, Following this decision, they have ordered 
172 simple and 167 compound locomotives to be delivered 
this year. This order consists of the following types: Ten 
two-coupled suburban locomotives, with two-wheeled trucks; 
23 suburban two-coupled, with four-wheeled trucks; 10 six- 
coupled freight, and 129 six-coupled and eight-coupled, with 
four-wheeled trucks, without separate tenders — these are 
small locomotives. ‘The foregoing are simple engines. The 
compounds are: 50 four-coupled express passenger locomotives, 
with four-wheeled trucks ; 46 six-coupled freight, without trucks ; 
26 six-coupled, with pony trucks ; 25 eight-coupled, without trucks ; 
10 eight-coupled, with pony trucks, and 10 duplex, on the Mallet 
system. These orders, cays the Railroad Gazette, show the extent 
to which compound locomotives are being introduced in Germany. 





Tramway concessions for Paris and other parts of 
France are granted by the Minister of Pablic Works, the Council 
General, or the Municipal Council, these respectively representing 
the State, the department, or the Commune. But a Commune 
cannot grant a concession without the prefect’s approval. Nearly 
all the tramway lines in Paris and the Department of the Seine 
have been conceded by the State. These concessions, with but a 
few exceptions in favour of certain minor companies, terminate on 
May 31st, 1910, the date of the expiration of the omnibus mono- 
poly in Paris, The town of Paris is not entitled to any portion of 
the receipts of tramway lines, but receives from them a ground 
rent for offices, stations, and shelters erected on the highway, and 
a tax of 3d. on each car starting from a Paris terminus. The sum 
obtained by the town as rent for cffices and other structures 
amounts to £4700 annually. The amount that will be brought in 
by the threepenny tax on cars starting from a terminus within 
Paris is estimated for the present year at £3456, The town of 
Paris receives £2000 per annum from the concessionary company 


of the Belleville Funicular Tramway. ‘The State receives nothing 

from tramway enterprises, which are even exempt from the 3 per 

cent. wheel tax levied on ordinary carriages. Subventions may be 

nted by the State to lines worked by mechanical power and 

estined to transport goods as well as passengers. A remarkable 

Latte § is that the concession may be withdrawn “‘at any 
en 


if, after an inquiry, such a step is considered to be “for 


NOTES AND MEMORANDA. 
OnE boulder 28ft. by 30ft. by 20ff., found near Waterloo, 


Indiana, has, an American contemporary states, furnished all the 
stone for building a handsome and large church at that place, 
Good stone is ecarce in that region, and this boulder, assumed to be a 
glacier transported, was utilised for this reason. 


AccorD1NG to an article in Hlectrical Engineering by 
Mr. C. O. Billow, who was in charge of the fuel oil department at 
the Chicago Exposition, the average evaporation of the boiler 
plant was 98°991b. of water per gallon of oil, the evaporation 
being from a hot water temperature of 212deg. to steam at 125 1b. 
pressure, 


Ar the last meeting of the City Commission of Sewers, 
Dr. Saunders, the Medical Officer of Health, reported the death 
rate in the City last week was 6°1 per 1000 of the population 
per annum, as against 15°5 in the rest of London A 17°2 in 
the thirty-three great towns of Eogland and Wales. The birth 
rate was 18°3 in the City. 


Tue following data have been obtained recently 
concerning accidents to road traffic in the busiest thoroughfare of 
London. In a single day, from 80’clock a.m. to 8 p.m. some 12,366 
horses and vehicles passed along Cheapside, and 5350 along 
Cannon-street. Daring 50 days’ observation it was found that 542 
accidents took place on wood pavement, 719 on granite, and 1066 
on asphalt. 


THE total product of coal of all kinds in the United 
States in 1894 was 170,853,085 short tons of 2000 1b. (equivalent to 
152,547,330 long tons of 2240 lb.), with a total value of “237,230,920. 
In 1893 the total product was 182,352,774 short tons, valued at 
£41,687,738, showing a decrease in 1894 of 11,499,689 short tons, or 
a little more than 6 per cent, , with a decrease in value of £4,456, 818, 
or more than 10 per cent, 


Expiorations between Tilff and Chaudfontaine, near 
Liéze, have led to the discovery of zinc ore deposits which appear 
to be of considerable importancs. Only three zinc mines are now 
worked in the province of Liéze, viz , that of Moresnet the oldest, 
partially worked out, and belonging to the Vieille Montagne Com- 
pany, tbat of Eogis belonging to the Nouvelle Montagne Company, 
- that of Corphalie, in the neighbourhood of Huy, on the 

euse, 


Accorp1ne to a Reuter telegram from Batoum, dated 
Jane 5th, daring the period between May 28th and June Ist, 
778,000 poods of refined petroleum were exported from Batoum to 
Earop3, 933,000 poods to the East, and 209,000 poods to the 
interior of Russia. These figures show a falling off in the export 
to Europe of 83,000 poods, and to the interior of Russia of 3000 
poods, During the same period the exports of naphtha products 
to Europe amounted to 11,000 poods, and to the interior of Russia 
to 7000 poods, 


TEMPERING steel in a bath of lead is sometimes em- 
ployed for the very hard steels that crack if water or oil be used 
for the purpore. The process consists in heating the plate to bs 
tempered uniformly to the temperature of 900 deg. to 1000 deg. C., 
and then plunging it in a bath of melted lead at 350 deg. or 
400 deg. The plate is loft in the bath till its tempsrature is the 
same as that of the lead, perhaps 400 deg. Applied to soft steels 
this process, says the American Manufacturer, does not increas3 
their hardness, but it improves them. 


An American contemporary describes a process by which 
glass is made to represent a highly polished wood when viewed from 
the exterior, and when looked at from the interior of the house 
gives a semi-transparent and very handsome effect. In the 
veneering process the glass, which may bs either plain or ground, is 
clouded with a liquid dye, which is applied with a sponge in such a 
way as to represent the grain of the wood which it is desired to 
imitate, After the shading has been softened, the grain is made 
clear and fast by an application of photographer's varnish. The 
glass is then heated slightly to prevent the shadings from merging, 
and the various shades of dye required are applied with a syringe. 
A final coat of photographer’s varnish is then added, which 
increases the brilliancy and protects the dyes. 


THE science of oscillations has been enriched by some 
simple and instructive elementary experiments, due to Dr. H. J. 
Oosting, which are described in the Zeitschrift fiir den Physikalischen 
Unterricht. That the velocity of a pendulum is greatest when the 
bob reaches its mean ition is shown by means of a pendulum 
with a mirror attached to it at its axis of suspension, the upper 
end of the pendulum-rod being attached to a stout wire bridge, 
the feet of which take the place of the knife edge. When a beam 
of light is reflected from this mirror, a line of light is formed upon 
the screen if the pendulum vibrates rapidly enough. Nature says, 
the light from the lamp is made intermittent by a uniformly 
revolving disc provided with holes bored at equal intervals near 
the edge. A series of points are then produced on the screen, 
which are crowded — towards the ends, and farther apart 
towards the middle of the line of light, the distance being pro- 
portioned to the velocity of the bob, 


In Lowe’s process for the purification of water gas, 
air and steam are passed alternately for a period of ten minutes 
through the generator charge. When blowing with air the result- 
ing gases are used for heatiog the carburetters, of which there are 
two in series ; these are fed with a cheap crade mineral oil from 
Ohio. One of Lowe’s cylinders measures 4 metres in diameter 
and 6 metres high, and supplies 14 million cubic feet of gas in 
twenty-four hours. The gas leaves the generator at 15 candle- 
power and the superheater at 23-30 candle-power. Humphrey’s 
apparatus for this same purpose consists of two generators, two 
carburetters, and two superheaters, The generators are con- 
nected by means of a flue, and each of them is also in connection 
with a carburetter and a generatcr. When starting, air is blown 
into both generators ; steam is introduced into the superheater to 
the right, and after passing downward in this and upward in the 
carburetter, it enters the generator to the right in a superheated 
condition ; it then passes down this and upward in the left gen- 
erator, aud the gas so produced, entering the left carburetter, 
meets here four streams of oil. The gas mixture is “ fixed” in 
the left superheater, and the operation is subsequently reversed. 


Tue following table gives the velocities of the wind 
observed by the United States Weather Bureau at the Post-office 
Building, Philadelphia, from 1892 to 1894, The equation used was 
P = ‘004 V2; where P is the pressure per square foot in pounds, 
S the surface in square feet, and V the corrected velocity of wind 
in miles per hour. The table is from the ‘‘ Proceedings” of the 
Engineers’ Club of Philadelphia for April. The results were con- 
tributed by Mr. E, F. Miller :— 























MISCELLANEA. 
Tue Post-office has just completed the telephone trunk 


lines for communication between London, Edinburgb, Glasgow, 
Dablin, and other important towns. 


Tue torpedo destroyer Spitfire has been launched 
at the Elswick Shipyard, Newcastle-on-Tyne. Her length is 
265ft. She carries one 12-pounder and five 6-pounder quick-firing 
guns, and two torpedo tubes, and her speed is twenty-seven knots 
an hour. 


Asstracts of the specifications and claims in electrical 
patents, open to public inspection, are being published and in some 
cases illustrated by Electrical Discovery. If all the electrical 
specifications, and not an arbitrary selection, are thus treated, their 
publication in this form will be of value. 


Forty vehicles of different forms of construction, but 
all driven by petroleum engines, started on the morning cf the 
11th inst. from the Arc de Triomphe on a journsy t> Bordeaux and 
back in competition for a pr’z2 cf 50,000f. offered for the best 
application of petroleum engines to road carriages. A R2uter’s 
telegram announced yesterday that the Panhard carriage reached 
Bordeaux at half-past ten on Wednesday morniog. 


Mr. Layton Lownpgs, the deputy chairman of the 
Dover Harbour Board, of which Lord Dufferin is the president, on 
Friday laid the first stone of a new lighthouse to be erected at the 
end of the Admiralty Pier at Dover. The new building will be 
run to a greater altitude than the old one, to enable the light to 
be seen further out into the Channel, and has been designed by 
Mr. A. T. Walmisley, M. Iast. C.E.,the engineer to the Dover 
Harbour Board, 


Orvers have been given to Messrs. Denny, of Dum- 
barton, for two new steamers for the London and Chatham 
Company’s Dover and Calais route. The vessels are to replace the 
old steamers of the Petrel class. They will be 280ft. long, and 
built to ensure high speed and the comfort of passengers, and are 
to be ready by the early part of 1896. It is the intention cf the 
company to withdraw the whole of the old type of mail packets, 
and to replace them by new boats. 


Durine their recent visit to Devonport Dockyard, the 
Lords cf the: Admiralty approved of the sum of £25,000 being 
included in the Navy Estimates of 1896-97 for carrying out altera- 
tions in the existing buildings, and the erection of new workshops 
at Davonport and Keyham. This expenditare will greatly add to 
the efficiency of the Dockyard, and is independent of the expesdi- 
tare under the Naval Works Bill of £2,000,000 on dcck extensions 
at Keyham, and of £30,000 for the enlargement of Keyham 
Engineering College. 

Tue first shipment of armour-plate ever made from 
the United States to a foreign Government was made May 21st, 
by the Bethlehem Iron Company, of Bathlehem, Penn. The ship- 
ment was a portion of the contract of 1500 tons which the com- 
pany is filling for the Russian Navy. The plate is one for the 
battleship Petropavlovski, and weighs, with bolts, &2, 24 tons 
9ewt. The plate is consigned to Admiral Verchowsky, Chief of 
the Port, St. Petersburg, Rassia. It was sent over the Lohigh 
Valley Railroad to Jersey City, and there it will bs transferred to 
the steamship Thingvalla. 


It is now being found that town refuse has some value 
in New York. Engineering News says the household waste of New 
York city, Street Ceaning Commissioner Waring finds, is well 
worth sifting out at the dumps. He believes that a sufficient 
amount of valuable material can be recovered and marketed to much 
more than pay for the cost of street cleaning and refuse gathering. 
Assuming the value of things recoverable and of a marketable kind 
at one cent. per day per head of population, the aggregate would 
amount to the comfortable sum of 20,000 dols. per day, or 
7,300,000 dols. per annum. Up to the present time the city has never 
received more than 100,000 dols. per year from the dumps, though 
the ‘‘ farmers of the dumps” are eager competitors for the privilege 
of sorting the refuse, and are supposed to Lave made fortunes. 


One of the lock gates at Teddington requires the 
attention of those who are responsible for their maintenance, and 
for the protection of the lives of the thousands of people who in 
frail boats crowd the Teddington Locks. The upper parts of the 
meeting posts of the upper gates are rotten, some pieces have 
broken away, sometimes the gates meet very badly, and there is 
much in them that is in a very bad condition, If ata low tide with 
the lower gate open this upper gate gave way, hundreds of boaters 
would be dashed to pieces and helplessly swept away by the irresis- 
tible rush of water, like the hundreds swept away before waters 
let loose by the bursting of the Conemaugh Dam. Other of the 
apparatus at this lock is in need of repair, and those who frequent 
this part of the river should be warned, for if this lock gate gave 
way, those bslow the main lock and the little lock, as well as those 
in the lock, would have no chance of saving their lives, 


Crrcutars have been sent out by the New York Bridge 
Company inviting proposals for building a suspension bridge of 
8100ft. span across the Hudson River at New York City, conform- 
able to the specifications prepared by Mr. Theodore Cooper. In 
response to this invitation several sets of designs and specifications 
and estimates have been received, and more are expected, that 
deal with the subject in various characteristic manners, but are 
so far unaccompanied by contract bids. Up-to-date plans have 
been received from Messrs. J. W. Balet, J. B. Breuer, G. S. 
Morison, and E, W. Serrell, and have b3en referred to Mr. Thsao- 
dore Cooper, consulting engineer of the New York Bridge 
Commissioners, by whom the design must be approved if con- 
stracted. Since the foregoing was in typs the Times Philadelphia 
correspondent telegraphs that the Secretary of War has approved 
of the plan of the proposed bridge, and hasjauthorised the work to 
be begun. It is estimated that it will cost 25,000,000 dols, and 
require ten years for its construction. The bridge will be sus- 
pended from twelve cables and will carry six railway tracks. The 
main towers will rise to a height of 587ft. Tae bridge, which will 
be built by the Union Bridge Company, is intended to give the 
railways which now have their termini in Jersey City acess to 
New York. 


Tue coast defence monitor Amphitrite, which was 
recently added to the American commissioned fizet, is a low free- 
board monitor with two steel barbstte turrets. Her kesl was 
laid at the Harlan and Hollingsworth yard in Wilmington, Dal., 
in 1874, and she remained incomplete until March 3rd, 1887, at 
which time plans for her alteration and completion were made, 
In August, 1889, the rebuilding was begun. This vessel is smaller 
than the Puritan, and is not so heavily armoured. Her length on 
the load water-line is 259ft. 3in., and her extreme length is 
261ft. Gin. Her breadth is 55ft. 10in., and her draught 14ft. Gin. 
The total displacement is 3990 tons. She has twin screws so placed 
under the stern as not to be exposed to the fire of an enemy’s 
guns, The maximum indicated horse-power is 1600, her engines 
being of the inclined compound type. The coal capacity of the 
vessel is 250 tons, and, steaming at the rate of about 9 knots, she 
could cruise for nine or ten days and cover about 2500 miles. The 
armour of the vessel is 9in. thick, tapering to 6in. below the water- 
line. She has a protective steel deck 1fin. thick, and is provided 
with aram. The thickness of the turrets is 7}in., while the steel 
barbettes surrounding the lower part of the turrets are 11}in. 
thick, The turrets are operated by hydraulic machinery. The 
vessel carries four 10in. breech-loading rifles and two 4in, rapid- 
firing guns. Besides this there is a secondary battery of two 
5 d ders, and two Hotchkiss revolving cannon, 
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| | 
| \Velocity re |Corrected Corre- 

Highest velocity in|Occurred in the. corded by jvelocityas| sponding 
the month of years of janemometer| per table, | pressure 

M.P.H .P. per sq. ft. 

January .. .. .| 1878 and 1885 | 52 } 42°2 7°18 1b. 
February .. .. . | 1876, 188), 1886 | 48 | 89°83 6°18 ,, 
March ee 1888 } 60 | 48 9°22 ,, 
April 1879 | 50 40°8 6°67 ,, 
May 1889 | 60 48 9°22 ,, 
June 1889 46 | 87's 5°72 ,, 
July .. 1876 40 | 83°38 4°44 ,, 
August .. | 1893 55 | 44°4 7°89 ,, 
September 1889 54 43°7 7°64 ,, 
October 1876 75 58°7 13°74 ,, 
November.. | 1873 | 66 52°3 10°94 ,, 
December... | 1876 | 63 50°2 | 10°08 ;, 











6-p s, two 3-p 
The vessel has no torpedo tubes. 
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THE VIBROMOTOR COAL SCREEN 


MESSRS. THE HARDY PATENT PICK COMPANY, SHEFFIELD, ENGINEERS 











THE VIBROMOTOK. 





THE Hakdy Patent Pick Company, of Sheffield, is now 
applying & variety of purposes an excessively simple 
instrumenf—we cannot call it a machine or an apparatus 
because of ‘the fewness of its parts—known as the “ Vibro- 
motor.” ‘The illustration above shows it applied to a 
screeD, 

In ong ph treatise on ‘‘ Machinery and Mill Work,” 
page 365, will be found the following passage. Writing of the 
effect of want of balance in machines and the centrifugal 
forces set up, he says:—‘ As those centrifugal forces cause 
increased friction and stress, and sometimes, also, by reason 
of their continual change of direction, produce detrimental 
or dangerous vibration, it is desirable to reduce them to the 
smallest possible amount ; and for that purpose, unless there 
is some special reason to the contrary, the axis of rotation of 
every piece which rotates rapidly ought to traverse its centre 
of gravity, that the resulting centrifugal force may be 
nothing.” 

Every engineer knows that want of balance is a serious 
defect in parts of machines not intended to vibrate. 
In the vibromotor, however, advantage is taken of centrifugal 
effort to produce vibration in parts of machines intended to 
shake. It will be readily understood that if we attach a 
wheel out of balance to a sieve, for instance, hung on suitable 
slings, and then cause the wheel to revolve, the sieve will 
shake, every portion of it tracing some kind of curve the 
nature of which will be determined by the way in which 
the slings are attached, the weight of the screen, and 
the point of attachment of the axis of the wheel. This is 
the principle of the vibromotor, which in practice consists 
essentially of a short arm keyed to an axis, which may be 
vertical or horizontal, according to the direction of vibration 
required. In the engraving the axis is vertical and the arm 
horizontal. On the arm is secured a small weight. The 
axis is caused to rotate by means of a wire, chain, or other 
flexible device, and the centrifugal force of the weight 
revolving agitates the screen. 

The power required is very small, because there is little or 
no friction. If the screen were held so that it could not 
move in any way, then no power would be required to cause 
the revolution of the weight, simply because no work could 
be done. The centrifugal fcrce would be a static effort like 
that along the arm of a fly-wheel. There would for obvious 
reasons be & small augmentation in frictioral resistance, but 
that is all. The effort required to cause the rotation of the 
vibromotor being then practically nil when the screen is held 
at rest, it follows that when it is allowed to shake all the 
power used is employed in doing the shaking, and as there 
are no excentrics, or cranks, or connecting rods, or cams, and 
the screen and the vibromotor are at liberty to settle their 
own differences and come to a harmonious agreement as to 
time and range of vibration, it is not remarkable that the 
makers find that about 50 per cent. of the power usually 
required is saved. 

The invention is in many ways extremely elegant. We 
may add that the number of its applications isendless. Thus 
Messrs. Turner, of Ipswich, apply the vibromotor to flour mil] 
machinery. The Hardy Patent Pick Company is using it for 
coal screens. 








ARMANNI’S BELT SHIFTER. 





THE accompanying engravings illustrate a very simple 
quick-acting safety belt shifter. 
further merit of automatically fixing itself so as to keep the 
belt on the fast or loose pulley until a change is required, 
and it may be worked by leads from any floor or part of a 
building. The shifter is made so as to require but one 
handle for operating it, and the operation is the same for 
shifting the belt to or from the loose pulley. Thus, if the 
user is a turner cutting a screw up to a shoulder, so that he 
needs to stop his lathe dead, when there are two handles, or 
when one handle has to be moved in opposite directions for 
on and off, it often happens that in the excitement of the 


moment the wrong one of two handles is pulled, or the one | pulled; ani when this is done the point of the striker will 





It is one which has the | 
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handle is pulled or pushed the wrong way. This canno: 
happen with the shifter illustrated, as there is only one 
handle and only one way, downwards, to pull it. 

Our engravings show the shifter as made for general appli- 
cation, and as part of a small countershaft. Figs. 1 and 2 
show the former, Figs. 3 and 4 the latter. The cord by which 
the user operates it is attached at E. The upper part of the 
rod E is attached to a sliding piece, and, when pulled down- 
wards, slides through the round head of the stud bolt shown, 
against the resistance of the long spiral spring. Behind the 


Fig. 1 


Fig. 2 
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spiral spring is a pendant striker piece C, which in Figs. 3 
and 4 is shown as in the verticai position to which it retires 
when the user lets go the handle, the striker piece being 
pulled up by the short piece at the top. In Fig. 1 this striker 
piece is shown in the position it takes when the arm which 
pushes the belt shifter over is at its maximum position in one 
direction. It will be seen that when this striker piece is 
raised by the top spring, and let go, it will again take the 
vertical position, and there remain until the rod E is again 


glide off towards the left, down the inclined plane shown 
and push the belt shifter arm over into the opposite direction, 
Thus an exactly similar movement of the rod E affects the 
two movements of the belt shifter, which is shown clearly in 
Fig. 3. To lock the belt shifter arm in either position the 


Fig. 3 





rod E is cranked, as shown in Figs. 2 and 4, and on the lower 
part of the shifter is a projection which is caught by the rod 
E when it isin its top position, and is thereby locked. When 
the rod E is pulled down, the projection escapes the crank 
part and at the same time passes over to the other side, the 


Fig. 4 





release of the rod E again fixing the rocking arm by catching 
he projection on the other side. These belt shifters are 
made by Messrs. Armanni and Co., 57p, Hatton-garden. 








DEPOSITS ON TENDERS. 


At Bow-street Police-court, on Thursday, the 30th ult., George 
Crowe, an architect, of Cardiff, was summoned by Samuel Chitty, 
of the firm of Comyn Ching and Co., gas and warming apparatus 
engineers, of Castle-street, Long-acre. Mr. Chitty said that in 
March last his firm received a letter from the defendant, asking for 
q7otations for lighting and heating a public building at Cardiff. The 
vetter stated that specifications and plans would be sent on receipt of 
a —_ of £3 3s., which would be returned if they did not after 
all obtain the contract. A cheque for three guineas was accordingly 
sent, but the specifications were not received in return, although 
over six weeks had elapsed and considerable correspondence had 
passed between the parties. The complainant bad made inquiries, 
bat had been unable to find that the defendant had any such 
public works in progress at Cardiff. Daetective-sergeant Hailstone 
said the Cardiff police had been communicated with, and it was 
found that a number of complaints had been received respecting 
the defendant. The defendant was remanded for a week. Bail 
was allowed in one surety in £50. 

On Thursday, the 6th inst., when the case was called, Mr. David, 
for the defence, said his client was not present, and he was afraid 
it was hopeless to hn = that he would appear that afternoon. 
He came up from Cardiff on Wednesday, and was in such a state 
of excitement that it was almost unsafe to leave him alone, Sir 
John Bridge decided that if the defendant did not appear at 
— o’clock the next morning a warrant would be issued against 

im. 

He did not, however, appear on the 7th inst., and a warrant 
for his arrest was issued, but Sir John Bridge decided that the 
recognisances should not be estreated for a week. 
We fear that these cases are not uncommon. We have another 
under investigation at the present time. 








Naval ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Ass‘stant engineers: W. A+ 
W. Wallis to the Skipjack, and George H, Jeffery to the Hawke, 
to date June 7th, 
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WARSHIPS AT THE OPENING OF THE BALTIC CANAL 


(For description see page 503) 
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REEVES’ FEED-WATER FILTER. 





THE engravings herewith illustrate the Reeve’s patent feed- 
water filter, which consists of a cylindrical chamber with 
domed ends, and containing two strong grids, covered upon 
the sides facing the effluent with gauze wire screens, and 
bolted to seats in the interior of the chamber. The space 
between these grids, which are about 15in. apart, is tightly 
packed with screened coarsely-granulated pinewood sawdust, 


experiments having proved the superiority of this material as | 


& retaining absorbent over all others tested. When saturated 
with the water the sawdust forms into a compact cake, but 
nevertheless remains so porous that the feed-water flows 
through it with barely appreciable effort, and requiring no 
pressure from the feed-pump above that of the boiler. A 
freshly-charged filter under ordinary circumstances dealing 
with water from a surface condenser will, we understand, run 
for fourteen days without attention. The cheapness of the 
absorbent—obtainable all the world over at a nominal cost— 
and the ease with which its change is effected, is one of the 
principal features of the Reeves filter. 

The filters have now been in use over two years in sizes 
ranging from 12in. to 36in. diameter, the filtering chambers 
increasing 3in. in diameter for every tin. diameter of feed 
pipe. The operation of the filter may be described with 
reference to the engravings as follows :—Assuming the filter 
to be charged with sawdust, the water enters through the 
inlet valve, as shown by the arrows Figs. 1 and 2, thence 
through the first gauze wire screen and grid till it comes in 
contact with the body of sawdust, through which it flows at a 


greatly reduced speed, owing to the great increase in area— | 


see section, Fig. 1—thus giving time for the grease contained 
in the water to be absorbed by the soft, spongy pinedust. 
Leaving the sawdust, the now purified feed-water passes 
through the fine gauze wire screen and second grid to the 
outlet valve on its way to the boiler, as seen in Figs. 1 and 
the plan Fig. 2. 

A by-pass filter of capacity sufficient to purify the feed- 
water for several hours is provided at the side of the main 
filter—as shown in the plan Fig. 2—and its inlet and outlet 
valves are opened before the main filter is put out of circuit 
for cleaning purposes. By means of this by-pass filter— 
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SECTION taro BY-PASS FILTER 





which is shown in section in Fig. 4—continuous filtration is | 
maintained during the process of changing the sawdust in 
the main filter. The operation of changing the sawdust is as 
follows :—The by-pass filter having been placed in circuit and 
the main filter shut off, the blow-out valve at the bottom of 
the filter is opened and pressure admitted from the boiler 


Fig. 3 


CRARCINC MOLE 























through the steam jet cock on top—see Figs. 2and3. The | 
oil-saturated sawdust is thus almost instantly expelled to | 
“overboard.” This having been effected, a fresh charge of 

sawdust mixed with water until it forms a thin porridge is | 
poured into the filter through the hole on the top, the water | 


sawdust thus settling down in a compact mass in the 


being allowed to run to waste through the drain cock, the | 


chamber. The main filter being again placed in circuit, the | 
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by-pass is shut off. The filter is made by the Reeves Patent 
Filters Company, 39, Victoria-street, Westminster. 








THE EXHIBITION OF RAILWAY APPLIANCES 
AND INVENTIONS. 

Tuis Exhibition, which is being held at the Imperial 
Institute, was opened on the Ist inst., and will remain open 
till the end of August. It is intended chiefly to show those 
who will attend the International Railway Congress—which 
will also be held at the Imperial Institute from June 26th to 
July 9th—the productions and inventions of British manu- 
facturers, and of the patentees of railway appliances. As it 
is to last three months, it is possible that the number of 
exhibitors may be increased; it would be easy to name 
several railway appliances which are not represented, and 
a number of large firms, who might have been expected to 
participate in the Exhibition. At present, according to the 
catalogue, there are ninety exhibitors; most of them are 
ready, and some have very good and interesting displays. 
This is especially the case with the makers of signals; 
indeed, this is the only industry which is adequately 
represented. 

Messrs. Saxby and Farmer have a very large installation, 
showing both in full size and in models, the various descrip- 
tions of signals and points, with their corresponding levers. 


| To explain the need of these different designs they exhibit a 


diagram of Stratford Station, in which there are 140 levers. 
In their recently-improved block telegraph instrument, “ the 


——— | electric slot and replacer,” it is impossible for the outdoor 


signal to be lowered to permit a train to enter a block section 
unless and until the message “line clear” has been first 
received on the block instrument. This is effected by a catch 
in the head of the signal post, which is electrically withdrawn 
by signalling “line clear,” so that then, but not before, the 
operator can lower the signal. 

In the “improved rail contact or treadle,” instead of a 
separate bar being depressed by the wheel of a passing train, 
the treadle is connected with a rail, between two sleepers, and 
the wheel deflects it sufficiently to work an arm, canting a 
small box filled with mercury, which makes electric contact 
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between two wires. This causes the danger signal to rise 
behind the train, and it is locked in that position till the train 
in leaving the section, acts upon another similar treadle, and 
causes it to unlock the handle of the block instrument, per- 
mitting it to be worked again, to signal ‘‘line clear” for 
another train. Another interesting apparatus shows the 
hydraulic system of working and interlocking railway points 
and signals. A small hand pump, actuated by a long lever, 
gives the necessary hydraulic power. Each point lever is 
provided with a detector lock, so that the lever can only be 
partially moved until the points have been completely 
closed and locked in position; then the lock on the 
point lever is withdrawn, and the lever can be moved com- 
pletely over, to release the signals. This system is very 
compact; and as the fluid pressure is conveyed by 
small pipes laid underground, rods, rollers, cranks, com- 
pensating levers, and timber frames are not required. 
The exhibitors have used this system for the interlocking 
and signalling of the Tower Bridge, and they consider it also 
to be very suitable for foreign work, especially at small stations 
where the signalman can work the pump and get the pressure 
up at any time that he has nothing else todo. They have 
several other special arrangements; for instance, one for 
facing points worked with a single lever, in which the points 
are moved by a double cam between the rails. They also 
exhibit Charrington’s patent point rod roller. In this, the 
rollers or pulleys have solid pivots, and are mounted in the 
curved slots of segmental arms, suspended by pins passing 
through the tops of the side brackets. When the rod or wire 
is pulled or pushed, the roller revolves on its own axis, and at 
the same time the arms by which it is suspended swing. The 
slots being curved, the roller does not rise when it revolves, 
so that the friction is much less than with ordinary rollers. 
The same firm show Tyer’s patent train tablet apparatus, a 
modification of the train staff, which the block system has 
rendered possible. A series of tablets or metal discs are at 
the two stations, and one cannot be issued from station A 
without the consent and co-operation of the next station B. 
When once the tablet has been withdrawn from A, no second 
train can move on that section of the railway till it has been 
delivered at B, and returned into the apparatus. 

Another fine display is that made by Messrs. McKenzie 
and Holland, of Worcester. In the centre of their stand are 
three signal stations, with full sized levers and instruments. 
The middle station of these three has twenty levers, connect- 
ing with home and distance signals for the up and down 
lines, to points leading from up to down lines and to sidings ; 
so as to show the working of an average signal box on the 
block system. The apparatus is Sykes’ patent combined 
electrical and mechanical interlocking, in which the pressure 
of the plunger on the instrument accepting a train is 
sufficient to lock everything in position till the train is in. 
The inventions of Mr. W. R. Sykes have already been 
described in THE ENGINEER, and several exhibitors show 
apparatus constructed on this system, but differing in points 
of detail, and more especially in the arrangement of tappets 
for locking the levers. The exhibitors show the public that 
it is impossible to give a contradictory order. Calling the 
central station B, and those on either side A and C, a train 
is signalled from A, accepted by B, and passes down the 
model line; C is rung up, and accepts train, which is sent on. 
In each case it is shown that the proper signals are up, and 
cannot be lowered till the train has been passed on ; also that 
the gates are closed, and that these, as well as the points, are 
locked. In one apparatus there is an addition to the auto- 
matic locking arrangements for the gates of level crossings. 
On either side of the main gate is a small wicket. These are 
under the control of the signalman, so that they can be used 
for foot passengers after the carriage traffic is stopped ; yet, by 
pulling a lever, they can be secured before the train passes. 
Level crossings may be said to be universally used everywhere 
except in England; so that any invention which tends to 
their safety and convenience is useful to railway men. An 
arrangement called the Indian lock is intended to be 
used for outlying points, where it is necessary to depend 
on unskilled native labour. One of two rods from pivots 
between the lines can be thrown over, so as to secure 
the switch in either position. Each of these rods is 
fastened by a brass key, only one of which can be with- 
drawn at a time, and then only when the point is locked. 
One of the keys has a round, the others square handle; con- 
sequently it is only necessary for the station-master to send 
@ labourer to bring him the key he requires, and he is sure 
that in doing so, he has locked the points in the correspond- 
ing position. Another exhibit is the “facing point detector 
lock, Griffiths’ patent.” In this the rods leading from the 
cabin to the signals are usually locked, but the lever which 
switches over the points withdraws a bar as soon as the 
points are locked in position, and allows the signal to be 
lowered. Should any bolt or pin come out, or any rod break, 
the signal is locked at danger. Messrs. McKenzie and 
Holland’s catalogue, which is very elaborate, gives diagrams 
of the signal arrangements at Liverpool-street and King’s 
Cross stations, also at the Calcutta and Agmere stations in 
India, and at the Spencer-street terminus in Melbourne, 
There are also carefully made drawings of the different 
special appliances described in it. 

Messrs. Siemens Brothers and Oo. have a very interest- 
ing collection of inventions. The “ Pillar code” is a small 
box, containing a telegraph apparatus and seven numbered 
discs. These boxes can be placed at intervals along a line, 
as close to one another as may be considered advisable, and 
secured to telegraph posts, or in other convenient positions, 
Should a breakdown occur, the box is opened by a key which 
is carried by each guard, and one of the discs inserted 
in the instrument. This will ring up the nearest station, 
and, using the Morse alphabet, will, according to the 
disc inserted, ask three times for auxiliary engine, men, or 
doctor; or will send the messages “ stop trains,” “ train off 
line.” The hydrostatic contact breaker is a sort of watch- 
man’s clock, intended to show the exact time at which a 
train passes a given point. The wheel depresses a treadle, 
forcing a small quantity of mercury up a tube, thus closing 
an electrical circuit, and causing a pencil to make a mark on 
& continuous band. The mercury having effected its pur- 
pose, falls over the top of the tube into a cup, and thence 
back into the receiver. By this means the exact time that 
all trains pass over the metals at this point is recorded. 
Another of their exhibits is the ‘‘ Meneely tubular bearing,” 
which, though new to England, has been used for some years 
in the United States with satisfactory results. It consists of 
three rows of steel tubes, the middle ones being double the 
width of those at the sides. Steel rods with collars at the ends, 
and between the rows of tubes, are threaded through them, and 
keep them in position. Two end tubes overlap a middle one, 
and the diameter of the rods is so arranged that there may bea 
little play between the tubes; for instance, when the internal 


diameter of the tubes is 1}in., the thickness of the rods 
which connect them is jin. The whole works in a steel 
sleeve. The result is a double roller bearing, and Messrs. 
Siemens, who have been making some tests of this bearing at 
their works, and on the Ryde Electric Tramway, say that in 
all cases the reduction of friction at the journals is very con- 
siderable. The improvement is more especially noticed in 
starting the tramcar or other vehicle which has been fitted 
with this bearing, as they found the resistance reduced to less 
than one-half of what it had been for the same carriage with 
ordinary bearings. They also show steel telegraph poles, 
fixed in a tube which has been first driven into the ground, 
as in the method frequently used for wire railing standards. 
The novelty consists in a smallcollar, screwed right and left- 
handed, and turned with a spanner, so that the pole is at once 
rigidly secured. They have several new arrangements of 
insulators; in one of these they are carried on iron brackets, 
which are insulated from the iron pole by porcelain studs. 

Messrs. Dutton and Co., Limited, of Worcester, also 
exhibit several novelties, One is a gas economiser, for lights 
which only require to be shown occasionally, such as ground 
disc signals. When the signal is in its normal position, the 
main burner is turned off, and the gas is allowed to come 
through a small burner, or ‘‘ by-pass,” which only consumes 
two-thirds of a foot per hour. This saves gas, and does not 
allow the light to conflict with hand lamps or other signals, and 
possibly cause engine-drivers to make mistakes. When the 
disc is worked, gas is admitted to the burner, and ignited from 
the small burner, so that a full light is exhibited as long as 
may be required, and is turned off directly the disc is put 
back into its normal position. They show several special 
descriptions of lamps, instead of the ordinary bull’s eye 
type, they are fitted with dioptric lenses, spreading the light 
to an angle of 60 deg., so that it may be seen further round 
acurve. To distinguish the distance signal from the home, 
& wedge-shaped piece is cut out of the lens of the former, so 
that there is a triangular obscuration in the centre of the 
light. The signal levers made by Messrs, Dutton differ in 
several respects from those of other makers. The levers are 
L shaped, and the handles of the catches, instead of being 
straight, are curved or ‘‘cow-horn”’ shaped. The bottom of 
the lever works in a link so arranged that when the handle 
of the spring catch is depressed, the end of lever arm 
goes to the bottom of the link; then when the handle is 
released, the link turns over, and the tappet, in return- 
ing to the other end of the link, goes still further 
down. A complete apparatus which they exhibit, is 
called the ‘‘Automatic release detector lock,’’ and is 
intended for interlocking signals and points at a passing 
station on a single line of railway. It is worked by wires at a 
long distance from the station or signal cabin, and consists of 
a cast iron frame fixed at the facing points, and fitted with a 
sliding bolt, capable of being automatically released or dis- 
engaged. This bolt is drawn by the wire from the station, 
through notches in two bars or detectors connected to the 
points. By using the two detector rods, the signal cannot 
be given till both tongues of the points are in position and 
bolted. The points cannow be shifted by hand when the 
signal is off, and in case of a runaway—as, for instance, of a 
car left on a siding with points against it—if it runs down, the 
wheel pressing against the point does not injure or break the 
bolt, but automatically releases it, putting the signal at 
danger. This apparatus has been fitted up at the Puttur 
station, Madras Railway, also at several stations on the 
North-West Argentine, and on the Santa Fé and Cordoba 
Railway. Diagrams and photographs of these are shown. 
They also exhibit a model of an electrical alarum for level 
crossing gates, giving notice before the gates commence to 
close. Several serious accidents have taken place on the 
Continent for the want of a warning bell of this description, 
as vehicles have been shut on the line between the auto- 
matically closing gates on either side. 

At an adjoining stand Messrs. Saunders and Co., of Batter- 
sea, exhibit a working model of a compensator for signal 
wires, combined with a locking lever for signal arms. This 
is an arrargement to get over the difficulty caused in railway 
signalling by the expansion and contraction of the wires. 
There is always a short length of slack, which is taken up by 
& peculiarly-shaped lever before the apparatus works the 
signal either up or down. 

Messrs. ©. Tighe and Sons show an apparatus for placing 
fog signals. With this the signals are placed, or withdrawn 
when not required, by means of an endless chain worked 
from the signalman’s cabin. The chain, which travels over 
a pitch wheel, has at regular intervals special links for taking 
the detonators. Each turn of the wheel places a fresh 
detonator in position, and carries away a spent one. Oae to 
three detonators can be in place at once. The apparatus, 
which is full size, seems to work well, but there is not scope 
in the limits of an exhibition to show how it would act at a 
distance of thirty or forty yards from the cabin, or if the 
chain had to be taken under one line to get to another. 

Mr. W. Freebury, of Harlesden, wishes to dispense with 
detonating fog signals altogether. Instead of them, he pro- 
poses bells and gongs, the one for the distance and the other 
for the home signal. The model shows fixed alarms at level 
crossings, movable alarms for platelayers, and intermittent 
alarms, only sounding when put into gear from the signal-box, 
all actuated by the first wheel that passes them. 

Mr. W. S. Boult, A.M.I.C.E., considers that not only are 
fog detonators unnecessary, but that by adopting hisinvention, 
it may, in many instances, be possible to do without the 
ordinary semaphore signal. In this apparatus a series of 
compound horseshoe magnets, each formed of two vertical 
steel bar magnets, with a soft iron yoke nearly touching their 
lower ends, are placed in the middle of the track. The 
magnets are mounted on two longitudinal non-magnetic 
shafts, by which they may be turned end for end, so as to 
reverse the polarity of the horseshoe, and consequently of the 
field between its poles. Carried by the train through the 
field produced by the magnets, is a transverse T-ended iron 
armature, made in two pieces, with a small gap between 
them, in which is inserted a pivoted steel magnet or polarised 
contact maker. The T ends of the iron armature are long 
enough to bridge across the space between two contiguous 
track magnets, and thus maintain, whilst passing over the 
whole set, a constant field to act upon the contact maker, 
which is deflected to one side or the other, according to the 
polarity of the field in which it is placed, this polarity in 
turn depending on the position of the track magnets. When 
not acted on by the track magnets, the contact maker is 
maintained in a neutral position by means of a small con- 
trolling magnet, but when thrown to one side it closes one 
or the other of two electric circuits, which may be arranged 
to sound bells, or to give any other signals preferred. The 
part of the apparatus under the track is covered by a brass 





plate, and the instrument on the engine or guard’s van 
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—usually on both—which only occupies a few inches space 

is also boxedin. Onthe model exhibited the bells commence 

* sound before the carriage reaches the magnets under the 
ne. 

One of the most useful railway appliances shown is 
Golightly’s patent rail crossing and general lift, exhibited 
by Mr. G. Addy, M.I.M.E., of Sheffield. It consists of two 
links, hinged in the middle, and joined by a right and left. 
handed screw. This occupies little space, and where placed 
under the rail to be lifted no part of it projects above, 
There is no need to remove it when a train passes, and this 
alone causes great saving of time. It is tightened up by two 
ratchet handles, and will lift 15 tons. There is a handle at 
each end by which it may be carried, and it weighs 91 lb, 
Mr. Addy also shows an expansible milling cutter. In this 
the cutter is made in two rings, which join diagonally. Con. 
sequently, by inserting a washer, the width of the cutter can 
be varied, without any fin being left in the middle, as would 
be the case if the joint were at right angles to the axis of 
the spindle. By this plan, cutters which have become worn 
and have had to be ground, can be packed out to the original 
width without leaving a strip of uncut material. Fisher's 
patent signal wire regulator is also shown at this stand. 

Messrs. Girdlestone, Tatham, and Co., who have done the 
lighting of the building in which this Exhibition is held, have 
a very attractive stand, with various sized arc and incan- 
descent lamps, batteries, bells, telephones, &c. Amongst the 
lamps for special purposes is a self-contained miner’s lamp, 
24-candle power, with secondary battery. The charging 
current is six volts, and it will burn from eight to twelve 
hours. The building is lit with Anderson’s patent arc lamps, 
which are fitted with “‘Holophone”’ globes. These are made 
of clear glass, cut with a number of facets, so as to 
distribute the light uniformly in the required direction ; 
the result being a much greater amount of illumination 
than when opaline globes are used, without the glare that 
generally accompanies clear glass globes. 








SOCIETY OF ENGINEERS. 


SAFETY APPLIANCES FOR ELEVATORS, 

AT a meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, June 
10th, 1895, Mr. Wm. George Pierce, president, in the chair, a 
paper was read by Mr, Herbert W. Umney, Associate, on “ Safety 
oy for Elevators.” 

he author first dwelt upon the importance of this part of the 
design of elevators or lifts, and drew attention to the ingenuity 
displayed by many who had given the matter their attention. The 
shock caused by the sudden stoppage of the lift was referred to, 
and the effect of a retaining valve noted as confining the conse- 
quent increased pressnre to the consumer's own pipes, The more 
general application of a relief valve to prevent pipes being over- 
strained was advocated. The diaphragms usually placed in direct- 
acting and suspended lift cylinders to regulate the speed of the 
ascent were considered all that could be desired as a safeguard in 
order that the lift might descend slowly in the event of a pipe 
failing. He gave a practical formula for determining the sizs of 
the orifice in such diaphragm plates. 

The author pointed out that the introduction of water balances 
for direct-acting lifts, while removing the danger of overhead gear, 
introduced another weak point—namely, the risk of the failure of 
any part between the balance and hoisting cylindera. Illustrations 
were given of different gears for supporting the lift ram a gripping 
it at any particular floor, or in case of emergency. The author 
next drew attention to a break-valve fixed next to the hoisting 
cylinder, which would only allow the lift to descend very slowly in 
case of any such accident. Gears attached to the tops or the 
bottoms of cages of suspended lifts were described. The increased 
use of wire ropes was then referred to, and the opinion given that 
when more than one rope was employed to raise the cage the tension 
on all the ropes should be equal. He further pointed out the 
necassity for ropes to be oiled as freely as chains would be when 
doiog similar work. 

After mentioning the remote possibility of all the lift ropes— 
where several are used—failing at one and the same time, he drew 
attention to the fifth rope adopted by makers, of which he 
approved when applied also as a means of checking any excessive 
speed of the lift while at work. He then illustrated the passing of 
such a rope round a governor, and also another means of attaining 
the same object in a simpler way, by ing the rope overa pulley 
and attaching it to a small weight, which would actuate the gear 
by virtue of its inertia when the speed of the cage became 
abnormal. He pointed out that this latter arrangement acted very 
well as a safety gear by itself, since its effectiveness varied not 
merely as the velocity, but as the square of the velocity of the 
falling cage. He also observed that this gear could be made still 
more effective by making the weight pass up and down a closed 
tube which it fitted fairly tight. 








ELECTRICAL ENGINEERING —The students’ dinner of the Electrical 
Standardising, Testing, and Training Institution was held on 
Thursday, the 6th inst., atthe Imperial Institute. Inthe absence, 
through domestic affliction, of Lord Castletown, of Upper Ossory, 
the chair was taken by Mr. Robert Hammond, and among his 
supporters were Sir Courtenay Boyle, Mr, H. Kimber, M.P., Earl 
Russell, Colonel Gouraud, Mr. C. E. Spagnoletti, Jadge Snagge, 
and Mr. H. Erat Harrison, In giviog the toast of ‘‘The 
Institution,” Colonel Gouraud said that it was older than Faraday 
House, its home, implied, as it existed before urder another name. 
The full course of instruction extended over three years; one, 
two, or three years, however, might be taken, and the students 
then got the advantage of the run of engineers’ and manufacturers’ 
works, and added practical to their theoretical knowledge. A 
student might go into the works first or he might take one year 
in the Institution then a year in works, or two years or another 
year in the Institution. Over 80 per cent. of the students had, 
through these means, found positions for themselves as a start ia life. 
Faraday House was not for students only, but also for anyone who 
had electrical inventions to try or information to seek, He 
coupled with the toast the name of the Chairman, the founder 
of the Institution, who, in response, maintained that there 
was still a great opening for young men in electrical engineering. 
In 1882, there was, he believed, but one house in England lighted 
from top to bottom by electricity ; now there were 99electricalsupply 
stations established in the country, of which 44 were in the hands 
of local authorities, and 55 belonged to private companies, Not 
only had £7,500,000 come into the industry ia the same time, bat 
the prospect that lay before it was as brilliant as anything it had 
yet achieved. There were two other domains in which electrical 
engineering had an immense fature—electric traction and the dis- 
tribution of electric power. He did not think that it would be too 
sanguine an estimate to say that for the next ten or twenty years 
half a million of pounds a year would be the minimum addition to 
the capital account of electric supply stations. Electric traction 
had been immensely developed in America, where there were some 
9000 miles of tramways worked by electricity, whilein this country 
there were only about fifty miles. Sir Courtenay Boyle, in pro- 
posing ‘‘ The Board of Control and Staff,” said he believed there 
was a very good fature open to electricians. They had conquered 
earth and water, but as yet air had been unassailed. Mr. T. Ince 
and Mr H. E, Harrison responded, and his Honour Judge Snagge, 
who made an excellent speech, replied on behalf of the visitors, 
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LETTERS TO THE EDITOR. 
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BICYCLE MECHANICAL ENGINEERING, 


Sin,—As an old cyclist I was much pleased with your observa- 
tions on the Boudard gear, in your issue of October 19th last. I 
recently made some experiments with a new gear which, in com- 
mon with the Boudard, does not dispense with the driving chain. 
Fig. 1, in the diagrams sent herewith, shows the crank arrange- 
ment. Sun-wheels are rigidly fixed to each side of the “crank 
pracket.” Revolving planet-wheels, mounted in bearings at the 
outer end of each main crank, engage with a rim round these fixed 
sun-wheels. Secondary cranks are keyed on to the planet-wheel 
rpindles, The length of the secondary cranks ie only cne-fourth 
that of the main cranks; the secondary cranks carry the pedals. 
The ‘ path” of the pedals is shown by a dot-and-dash line, and 
the lengths of the dashes indicate the relative speeds of the er 
at different points in the path. I think Fig. 2 will explain, better 
than words, the peculiar form of this path and the varying speed of 
he pedals. 
, Laaving added weight, and the friction of two extra bearings 
and the gearing, out of the question, there seems to be 50 per cent. 
additional leverage obtained in the down stroke when the cranks 
are in the position shown in Fig. 1. Tis increase in leverage 
seems to hold gut for the greater part of the down stroke, for 
while the end of the main crank is travelling about 10in.—from C 
to D, Fig. 2—the pedal has travelled about 15in.—from A to B, 
Fig. 2. 

lf there are no appreciably increased difficulties arising from 
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dead centre, then a bicycle geared to 90in. might be practicable 
for the average rideron the road. The additional leverage appears 
to be double that due to excentricity. There are no sliding parts, 
as I have seen in other excentric crank arrangements. The pedals 
are always equidistant from one another, because the secondary 
cranks are always parallel to one another. When applying power 
to the front pedal the foot travels quickly down through an in- 
creased distance, and during the remainder of the revolution 
passes slowly up through a decreased distance. Considerable back- 
pedalling power is lost, so no doubt a good brake would be 
necessary. 

After a few minutes’ practice in pedalling this gear applied to 
the epindle of a small fly-wheel, 8in. diameter, ranning between a 
pair of pedestals, I found nothing objectionable in the varying 
speed of the pedals, though there was a tendency to “race.” 
When I applied a brake to check this, the dead point became more 
noticeable. The brake gave resistance, but the fly-wheel was too 
small and light to represent the momentum of a bicycle and rider. 
The conditions under which the experiments were made were 
therefore unfavourable tothe gear. Fig. 3 shows that the gyrating 
centre—if I may apply that term to the half-way point in an 
imaginary line between the pedals—performs two small circalar 
“laps” around the crank shaft, while the pedals perform only one 
lap of peculiar shape. I hope some one more competent than 
—— pe give their views upon this gear. KUKLOs, 

Jane 3rd, 





THE INVENTOR OF THE TURRET. 


Sir,—Having read in Cassier’s Magazine of January last the 
‘ Life of John Ericsson,” by Colonel William C. Church, in which 
the following paragraph appears, I should like to draw the atten- 
tion of engineers who are not acquainted with the facts of the 
case to a paragraph extracted from Captain Wilmot’s book, ‘‘ The 
Davelopment of Navies:’—‘‘A British naval captain— Cowper 
Coles—disputed with Ericsson the honour of originating turret 
vessels, and undertook to show how superior his own ideas were. 
He built a vessel on his plan, with the approval of the successors in 
Somerset House of those officials who solemnly declared that with 
Ericsson’s propeller no vessel could be steered. This expensive war- 
ship, the Captain, with its crew of 500 men, had scarcely left the 
British waters on her first voyage when she turned over in the Bay 
of Biscay—cff Cape Finisterre—in an ordinary squall, and carried 
to the bottom Captain Coles and nearly every soul on board. A 
little boat flag, hanging like a signal of distress over a tomb in a 
parish charch in England, is the sole relic of the unfortunate 
author of this attempt to improve upon the design of the Monitor. 
It is well to remember not only what Ericsson did, but what he 
escaped, by bis thorough mastery of any subject with which he 
presumed to deal.” 

Now, here is an extract from Captain S. Eirdley-Wilmot’s book, 
‘The Development of Navies :”—“ Ericsson is generally credited 
with the first idea of mounting a gan in a revolving turret, and 
placing it in a low, iron-plated vessel—as practically applied in bis 
celebrated Monitor, of the American Civil War. But Captain 
Cowper Coles, some years before, had been urgicg the adoption 
of the same system, and many of his original ideas are to be seen 
embodied in the ships of to-day. The plan with him seems to have 
originated in 1855, when, during the Crimean War, he mounted a 
32-pounder on a raft for service in the shallow waters of the Sea of 
Azof. This proving useful, he next thought of protecting the gun, 
and proposed an improved raft formed of empty casks planked 
over, to carry a 68-pounder pointing through an aperture in a 
hemispherical iron shield placed over it. Hs proposed a number 
cf these rafts for an attack on Cronstadt. A Committee of naval 
officers serving in the Black Sea reported favourably on the scheme, 
and Captain Coles was ordered home to lay his plans before the 
Admiralty. Peace, however, intervened, and nothing further was 
done, Captain Coles continued working out his ideas, and in June, 
1860, read a paper at the United Service Institution, in which he 
proposed a low freeboard vessel, on which were to be a number of 
cupolas or turrets such as he had devised for the improved raft, 
each containing two guns, the space required for a pair of guns 
being little more than that necessary for a single piece. But now 
follows the principal feature of his system. Hitherto changing the 
direction of a gun was effected roughly and laboriously by tackles 
and handspikes, Captain Coles’ proposal is thus described, in his 
own words: ‘The horizontal motion or training is effected by turn- 
ing the shield itself with the gun, crew, and the platform on which 
they stand, The whole apparatus thus becomes as it were the gun 
carriage, and being sheen on a common turntable can be revolved 
to the greatest nicety of adjustment by means of a winch.’ The 
idea of a turntable he no doubt took from the arrangement of the 
railway system. As all heavy guns are now mounted on turntables, 
and revolve either with the shield as in the case of turrets, or 
independently as in the case of ship barbettes, we must recognise 
the claim of Captain Coles to be the inventor of the modern 
system. The Monitor was not built until two years afterwards.” 

London, June 5th, Cc. 8. 





MORE MINERS THAN WORK. 


Sm,—I see in aoe last paper an article commenting on the 
great increase in the number of coal miners in this country, and 
the possible action of trades’ uniors thereon. It has always 
appeared to me that the action of trades’ unions, and the united 


action of workmen generally, hasalways tended artificially to increase 
the number of men in many ways. For example, when trade is 
good and wages high, it is very common for miners to restrict the 
output. As coal is badly wanted and well paid for, the effect is 
that more and more men are drawn into the mines to increase the 
total output. When trade is bad the men cannot keep up the 
restriction, and therefore al] the new men and too many of the 
old ones are thrown out of work. Again, if the hours of boys are 
shortened more boys will be employed, ard all these boys are 
trained to be miners, and practically can be nothing else. This 
will in ten to fifteen years largely increase the supply of miners if 
the shortening of the boys’ hours is carried into effect. 

To go to other trades, all the present disputes about lines of 
demarcation obviously tend to increase the number of men in every 
trade, without really increasing the total amount of work by which 
they have to live. BENJAMIN C, BROWNE. 

Westacres, Newcastle-on-Tyne, June 6th, 





RECENT IMPROVEMENTS IN GALVANISING, 


Srr,—I have jnst read an article upon the above subject ia your 
present issue, Upon certain inaccuracies in the remarks upon hot 
galvanising it is no part of my present purpose to comment, except 
so far as they concern myself ; but I cannot allow what is said as 
to my patent sheet galvanising machine to go uncontradicted, as 
the statements under that head are likely to do me the most 
serious injary. 

I notice that I am credited with the ability by this machine to 
coat sheet iron with zinc by a consumption of that metal of balf an 
ounce to the foot superficial ; that is to say, that I am supposed to 
be able to galvanise an ordinary corrugated sheet 6ft. long and 
containing about 144 superficial feet, with an expenditure of 7} cz. 
of zinc, while the actual quantity required by me is nearly four 
times that stated. And even if it were possible—and it is not— 
to use so small a quantity as half an ounce per foot super, no one 
in his senses would be content with it. The consumption of zinc on 
flux sheets is also erroneous, as is also the statement that the sheets 
produced by my process are not so good as tlux sheet:—exactly the 
contrary being the fact. RIcHARD HEATHFIELD. 

London, June 10th, 

[We publish that part of Mr. Heathfield’s letter which refers to 
his or to the ordinary processes, The latter Beat of his letter refers 
to details of the Cowper-Coles process, and probably would not 
have been written if Mr. Heathfield had observed the words in 
italics at the end of the article to which he refers.—Ep. E | 





THE RIGIDITY OF PATH OF PROJECTILES. 


Sir,—I shall be much obliged to any of your readers who will 
tell me how the rigidity of the path of a projecti'e is calculated. 
I am at a loss to use any other words, but I fear they do not quite 
convey my meaning. 

I take it that the reason why a projectile cannot be deflected 
right or left without effort is in effect precisely the same as the 
reason why a gyroscope does not fall. I am not referring to the 
axial stability of a shot due to rigidity, but to the trajectory. I 
know that a force acting at right angles to another force cannot 
balance it, therefore a shot falls under the action of gravity just 
as though it dropped out of the muzzle of the gun. But the wind, 
for example, dogs not act at right angles to a shot. Howcan a 
marksman calculate deflection due to a side wind? 

Again, am I right in saying that gyroscopic action comes into 
play and stiffens the path of a bullet, and if not, wby not? 

Wimbledon, June llth, | VITHAMIRS, 


FREE TRADE OR NO TRADE, 


Sir,—‘' W. A. 8. B.” asks Mr. Bulstrode if he has ‘‘a shred of 
evidence for his statement that we send our millions to enrich 
foreigners.” The answer is very clearly set forth in the following 
quotations from Adam Smith’s ‘‘ Wealth of Nations” :— 

‘*The capital employed in purchasing foreign goods for home 
consumption, when this purchase is made with the produce of 
domestic industry, replaces, too, by every such operation, two 
distinct capitals, but one of them only is employed in supporting 
domestic industry. The capital which sends British goods to 
Portugal and brings back Portuguese goods to Great’ Britain, 
replaces by every such operation only one British capital. The 
a is a Portuguese one. Though the returns, therefore, of the 
foreign trade of consumption should be as quick as those of the 
home trade, the capital employed in it will give but one-half the 


‘encouragements to the industry or productive labour of the 


country.” ‘‘The whole value of a commodity is spent in its pro- 
duction. There is an expenditure not of the profit merely, but of 
the entire value, and the whole of that expenditure not only 
maintains landlords, tenants, tradesmen, and a but 
furnishes an effective demand and market for other productions ; 
so that the clear gain, the spendable revenue, the net income of 
the producing nation, is increased by the amount of the entire 
value of the domestic product, and the nation is so much the 
richer. For while producing it spends, and nevertheless after it 
has produced it yet the entire gross value.” 

Surely it is self-evident that when we receive annually imports 
to the value of £180,000,000, foreign workmen—wages being at 
least one-third of the cost of production—are enriched by £60 000,000, 
and that the remaining £120,000.000 go to enrich the other pro- 
ducing classes. Doss ‘‘W. A.S. B.” seriously mean to contend 
that the handing over of our custom to other countries, instead of 
giving it to our own people, acts in furtherance of trade? Moderate 

uties, which would enable our producing classes to live and thrive, 
do not, as he appears to imagine, exclude imports. They would 
simply enable the home producer to compete on something like 
equal terms, and would throw on the foreigner some of the heavy 
taxation he has now to bear. 

It was not to trade ‘‘ we owe our wealth and power,” but to pro- 
duction, the source of all industrial wealth, which led to that trade, 
and without which it never could have existed—a trade begun 
under Protection, and which, since we finally abandoned it, in 1874, 
has ceased to advance ‘by leaps and bounds.” ‘Your correspon- 
dent appears to be of opinion that the adoption of Protecti 
involves the having no trade at all, but if he will refer to the 
‘* statistical abstracts for foreign countries,” he will find that all 
save France, since they eo largely added to their tariffs, have 
increased their exports of domestic produce—the true index of a 
nation’s advance in industrial rity—more rapidly than we 
have, United States increased 





prospe’ 
Between 1875 and 1893 the 
theirs 75 per cent.; Germany, 27 psr cent.; Holland, 109 per 
cent.; Belgium, 39 per cent.; Austria, 20 per cent.; and Russia, 
12 per cent.; while we have in the same period only increased ours 
11 per cent., and if we exclude coal and machinery, only 4 per 
cent. Ifthe Free Trade view is correct, that imports are paid 
for by exports, how, when we have ceased to produce anything 
we can import, to which we are rapidly tending, are we to find the 
means for paying for these imports? We must produce and sell 
before we can buy either the merchandise we produce or the 
labour we contribute towards that preduction. 

Bafore we finally abandoned Protection, Great Britain was ‘‘ the 
workshop of the world.” Other countries then relieved us of our 
surplus stocks, but now, since they bave taken to manufacture for 
themselves, and to excluding us from their markets, it is the other 
way round, They are now manufacturing to also supply us, send- 
ing their surplus stocks here to be sold for what they will fetch, 
which enables them to keep up the price in their own market 
What makes our position worse is this, that, being the only Free 
Trade nation, we are made the recipients of as much of these 
foreign surplus stocks as we can absorb, which are sold at prices 
much under those at which we can produce them. The Duke of 
Argyll, in his admirable work, ‘‘ Unseen Foundations of Society,” 








shows how security from war and oppression, for the enjoyment 
of the fruits of man’s labour, is an indispensable element in the 


increase of national wealth, Under cur fiscal system our indus- 
trial classes are more effectually deprived of that security than 
they ever were by war, inasmuch as this invasion of untaxed com- 
modities is not only constant but ever increasing, and unless that 
system is speedily changed, certain to end in the extinction of 
every British industry subject to this ruinous foreign competition. 

Can ‘‘W. A. 5S. B.” adduce facts to prove that Free Trade, so- 
called, increased our trade? Can he show that it is not directly 
responsible for the deplorable state of agriculture, by naming a 
single country where the production of wheat or the value of land 
has so much declined? Can he show that it enables us to not only 
buy in the cheapest but sell in the dearest market, and to redace 
cost of production! And if so, how comes it that the protected 
foreigner is able to undersell us in our own markets? Does he 
still cling to the explcded fallacy that the duty on such articles 
as we can produce is paid by the consumer; if not, why in the 
name of common sense do we elect to buy £20,000,000 annually 
only on such articles as we cannot produce, and admit free French 
silks of the annual value of £12,000,000? During the years 1850 
to 1894, on four items alone, tobacco, tea, coffee, and dried fruits, 
the consumers have paid the enormous sum of £553,474,071, every 
penny of which has come out of their pockets. 

Has it ever occurred to your correspondent to reflect, with never 
more at any time thana few weeks’ supply of corn tomeet the require- 
ments of our ever-growing population, what our position would be 
in time of war? During the Crimean War, when we retained 
command cf the sea, we produced 14 million quarters of wheat, 
against 64 to 7 millions now, and had 11 millions less of population 
to feed, the price rose to 74s, 8d. per quarter. Where would it 
be now were we engaged in war with France, even if we retained 
command of the sea’? But what if we lost it for but a few months? 
Why we should be starved into surrender on any terms our neigh- 
bours across the Channel might choose to dictate. Then, truly, 
we should realise what a writer has not inaptly styled “‘ the curse 
of Cobden,” with all his grotesque fallacies. And is the loss of the 
command of the sea such an improbable contingency’? Not only 
bave the conditions of naval warfare entirely changed, but, as 
pointed out by Mahon, the French had, in the end of the last and 
es of the present century, owing to their having been 
exclusively chosen from the ranks of the aristocracy, who were 
either guillotined or obliged to fly at the revolution, no naval 
officers of training and experience. Now they have a staff as 
highly trained as our own. 

What are our agriculturists and manufacturers about that they 
do not at once set about starting a national league for the protection 
of British industries? Oa all sides we see evidence of the rapid 
strides Protection is making, especially among working men, who, 
if re dpe but a leader, would very coon make their voice heard, 
and that with no uncertain sound, to the dismay of the unscrupu- 
lous politicians who have so long traded on their credulity. 

15, ad eee A, WILLIAMSON, 

une 8th, 


Srr,—Your correspondent ‘ W. A. S. B.” has, like the greater 
number of Free Traders, missed the point of the controversy as 
raised by ‘‘ Trader.” It may be easily shown perhaps that the 
Lancashire cotton spinner is very much the better of free trade 
in wheat; but what if he be’ I hold that the great evil of Free 
— is that it helps one branch of home industry at the expense of 
another, 

I have no objection to concede all that I suppose ‘‘ W. A.S, B,” 
will claim. I will, if he likes, admit that the cotton trade of this 
country has been built up on cheap wheat. I will go further. I 
will assert that the cotton trade has added enormously to the 
national wealth, but after I have done this I will ask ‘‘ W. A. 8. B.” 
again, What if it has? 

I assert that it is false policy for any nation or people to benefit 
one class of its inhabitants at the expense of another class, and I 
maintain that that commercial policy is best that most fully 
utilises the natural resources of a country. The field in Great 
Britain bas been sacrificed to the house, the farm has been ruined 
to build up the town. This is the policy that ‘‘W. A. S. B.” has 
to defend, and I want very much to see what he has to say in 
favour of it. If agriculture had been given a fair chance, the 
country would have been an excellent home market for the cotton 
spinner. To the latter it makes no difference whether he is paid 
for his work by the English farmer or the Indian ryot. The 
former has, I say, been sacrificed for the benefit of the latter. 

It cannot be denied that in this country we have splendid 
natural resources, The average produce of an acre of wheat in 
this country is just double that of an acre of wheat land anywhere 
else, Are we not foolish to sacrifice this wheat-growing power ? 

Lastly, let me ask ‘‘ W. A. S. B.” by what standard we are to 
judge whether Protection is right or wrong? I have been search- 
ing for one for a very long time, and I have totally failed to find 
it. Personally, I am acquainted with a very large number of 
persons in trade—shipbuilders, engineers, railway men, professional 
men—and it is a curious fact that among them all I only know 
one man who advocates Free Trade, and he does it on totally 
different grounds from any advanced in any treatise on political 
economy I have come across. Every one says, ‘‘ We must have 
Free Trade because we are pledged to it,” but no one knows how 
or why or where the pledge is. If the general standard of 
national opinion is to be ed as right, then we are all wrong. 
Will ‘* W. A. S. B.” once for all tell us how he knows that France, 
and Germany, and Belgium, and Russia, and Canada, and the 
United States, politicians, and chancellors of the exchequer are 
wrong, and we alone are right? It is to be assumed that there is 
some authority before which ‘‘W. A. S. B.” bows down and 
worships; what in the name of common sense is it ? ¢ 

Birmingham, June 11th. 


S1r,—I suppose that defective penmanship is answerable for the 
omission of the word ‘‘ while” from near the beginning, and the 
insertion of the mark of interrogation in the middle of the last 
sentence of my letter in your last issue, thus spoiling the sense. 

Mr. Williamson’s samming up at compound interest of remis- 
sions of taxation as a loss to the nation is probably meant to be 
humorous ; but I would recommerd any who may be inclined to 
take him seriously, to look up the letters in your issues some years 
back, extolling the wisdom of U.S.A. finance, and urging upon 
this country an imitation of the McKinley Bill, and then compare 
the forecasts of success for that measure by the “ trader” of that 
day with the disasters that have actually ensued. 

That Eoglish agriculture has fallen upon evil days is a lamentable 
fact which I, for one, have sufficient personal reason to regret ; 
but that Protection, even the mysterious sort which does not raise 

rices advocated by your correspondent, would have cured the 
ong-established sickness which has wasted it, is more than doubt- 
ful. I see in the papers that recent prices of wheat are the lowest 
for 130 years. Now 130 years takes us back to a period when 20s. 
the quarter was an ordinary price, and which, nevertheless, was 
the most prosperous period of our agriculture on record, and which 
differed from later intervals of prosperity in being prosperous alike 
for the labourer and his master. Now, surely here is a piece of 
history which our theorists have got to account for before they 
persuade us to abandon our trade in pursuit of the fancy benefits 
of scarcity prices, W. A. S. B. 

Jane 12th, 








AN INTERNATIONAL Rattway CONFERENCE was held at 
Amsterdam on the 6th inst., attended by about 150 representatives 
of the principal Earopean railways, in order to fix the service of 
trains for next winter. From October lst the service vi@ Harwich 
and the Hook of Holland will be shortened one hour in each direc- 





tion, and improvements will be made in the communications with 
France and the North of Europe, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 
PARIS.—Bovveav anp OnEVILLET, Rue de la Banque. 
BERLIN.—ASHER AnD Oo., 5, Unter den Linden. 

ENNA.—GEROLD anv Oo., Booksellers. 
LEIPSIO.—A. T ER, Bookseller. 
NEW YORK.—Ivrerwationat News Oompany, 88 and 865, 
Duane-street. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* In order to avoid trouble and ion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in Tue Emainerr, or containing 
questions, accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

Appress WaNTED.—IJf any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M 1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

J. H. B. (Pendleton).—(1) Ja the best-informed quarters it is understood that 
not only has the company for the fast Canadian mail service not been floated, 
hut that there is not the least chance of the present scheme being floated. 
questions 2 and 3 are answered by the first 

R. B.— Your question has no meaning. 33 0001. raised a foot high ina 
minute, or 11b. raised 33 000ft. in a minute is a horse power. You should 
read some elementary book on the steam engine, such as that published by 
Lockwood in Weale's series, which any bookseller will obtain for you. 

INQUIRER.—The ship was viding to her anchor when the cable parted, and 
the windlass had nothing to do with the matter. The tiller chains are 
fitted, as we have stated, with powerful helical springs of long range, to take 
up shocks. The steering gear is not different from that of hundreds of other 

sets, which have given no trouble whatever. 

R. J. H. B.— We cannot add to the instructions given. The pulley must he 
perfectly clean and free from oil or greasiness, and should not be cold 
enough to chill the glue rapidly—some hot water would sufficiently warm 
the rim before putting on the glue. The leather must be prepared and 
ready to follow the glueing rapidly before the glue cools and gets a chilled 
surface, 








MATCH-BOX MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Str,—We shall be much obliged to any reader who will give us the 
address of a firm producing machinery for making chip match-boxes, 
such as are used for foreign matches, “ Stanstickor.” H. H 

Lordon, June &th. 





CANTILEVER STRAINS, 
(To the Editor of The Engineer.) 

Sr1r,—Will some kind reader 
of your journal solve the given 
problem for me. I state the pro- 
blem generally:—A beam of 
built-up section, of span L is 
required to withstand a stress 
produced by an excentric load P 
placed N units from the centre 
of beam or girder. Required, 
the working dimensions, or a 
¢ method, mathematical or gra- 
j phic, which will enable me to 
find them. RosQuaRFE. 





June 8th. 


MACHINERY FOR MAKING LEAD PELLETS AND SHOT. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly give me the names and 
addresses of makers «f complete installations fcr manufacture of lead 
pellets and lead shot ? W. 8. 

London, June 10th. 








SUBSCRIPTIONS 

Tar Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 ths. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe EnGinesr is registered for transmission abroad. 

A complete set of Tae ENGINEER can be had on application. 

In q ¢ of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
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weekly and post free. Subscriptions sent by Post-office Order must be 
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ADVERTISEMENTS. 
*,” The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 


inch. 





practical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each w 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisxer, Mr. Sydney White; all other 

ters to be addressed to the Bditor of Tax ENGINEER. 








MEETINGS NEXT WEEK. 

Tue INSTITUTION OF JUNIOR ENGINEERS. — Saturday, June 22nd. Visit 
Mr. Hiram 8. Maxim’s workshops at Baldwyn’s Park, Bexley. Train 
leaves Cannon-street at 2.15 p.m. The party will be received by Mr. and 
Mrs. Maxim at 3.15 p.m. 

Royal METeoROLOGICAL Socrety.— Wednesday, June 19th, at 7.80 p.m. 
Papers: ‘‘ Hourly Variations of Sunshine at Seven Sta‘ions in the British 
Isles,” by Richard H. Curtis, F.R. Met Soc. ‘The Frequency, Size, and 
Distribution of Hail at Sea,” by Henry Harries, F.R. Met. Soc. 

Tue InstiruTion or MINING AND METALLURGY.—Wednesday, June 
19th, at8 p.m. Papers: *‘On Deep Mining in Mexico, and the Changes 
that Oceur in the Country Rock and Vein Filling in Depth,” by Mr. 
Edward Halse, Member. ‘On Chrome Iron Ore Mining in Asia Minor,” 
by Mr. W. F. Wilkinson, Associate. 
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THE INTERNATIONAL MINERS’ CONGRESS. 


Tue sixth International Miners’ Congress was opened 
in the Café da Globe, Boulevard de Strasbourg, Paris, on 
the 3rd inst. With the routine business, the election of 
officers, &c., we need not concern ourselves. The interest 
of the proceedings for our readers lies in the policy of the 
delegates, their proposals, and the discussions to which 
these proposals gave rise. There is, however, such an air 
of unreality about the whole affair that it is difficult to 
criticise it. We hardly know what to say concerning 
schemes the very wildness of which disarms censure. It 
is told of an Irish car driver with whom an English 
tourist discussed politics, that the Irishman said, 
‘“‘ Shure, the grate mistake that ye all make in England 
is that ye think we're in airnest.” We can almost fancy 
certain of the French and Belgian delegates uttering a 
similar proposition in other words. Thus it is not very 
easy to believe that M. Dufuisseau was serious in advo- 
cating the formation of an international miners’ ring 
to limit the output. It is not remarkable that the English 
delegates, with Mr. Burt at their head, looked upon the 
discussion of such a scheme as nothing more than waste of 
time ; and even Herr Moller,a social democrat wildly anta- 
gonistic to capital, did not hesitate to condemn such 
schemes as nonsensical. But in this country there is no 
doubt a strong belief that, if the output of coal was 
diminished, the miner would be better off. In point of 
fact, however, the output is limited now; miners are 
only working three and four days a week. M. Dufuis- 
seau and his fellows have begun at the wrong end. It is 
not because the output is too large that the miners are 
badly off; it is because there are too many miners. We 
explained the reason why very recently and very fully. 
Mining has become the only resource of the whilom 
agricultural labourer. Although more coal is raised than 
can be sold; although more coal by nearly 3,000,000 
of tons was brought to bank last year than had ever 
been raised before in Great Britain, adequate employ- 
ment could not be found in our collieries for the host of 
men seeking it. A limitation in the output must be 
accompanied by a reduction in the number of miners. 
What would be the fate of the thousands thrown out of 
employment? And this question would arise just as 
forcibly in France or Belgium or Germany as in this 
country. But such arguments are, after all, purely 
academic. They presuppose an impossible condition 
of aftairs. The very theory of the scheme contemplates 
a selfish policy. The miner’s hand would be against his 
fellow workers in other trades. We have not the least 
doubt that M. Dufuisseau quite understands this, and 
regards the fact, if not with satisfaction, at least 
with content. In a word, the scheme is combative. 
It means that the miner will fight the consumers 
all round. To this we take no manner of objection ; 
it is the way of the world. History does not run 
to the time when man was a peaceful animal. 
When he possessed only a club, he broke heads with 
that. His first use of the stone axe and the flint arrow 
head was to slay, not wild beasts alone, but wild men. 
M. Dafuisseau follows the example of his forefathers, 
and of, no doubt, his foremothers. Butin warfare of any 
kind it is extremely difficult to get sincere allies. M. 
Dufuisseau must indeed be sanguine if he imagines that 
the miners of Durham would sacrifice one scrap of their 
interests to aid the miners of Mons or Charleroi. Can it 
be believed that miners of France would do their best 
for the sake of the miners of Scotland? an international 
compact of the kind could not possibly be carried out, 
because it could not possibly be enforced. Let us 
consider, even in the most meagre detail, the scheme 
proposed by the Belgian delegate. It was necessary, 
he said, to limit the output of coal to the needs of con- 
sumption, and to maintain the selling price of coal at a 
rate that would provide a fair interest for capital in- 
vested and a good living wage for the working miners. 
This was only possible by means of an international 
agreement, but employers had shown bad faith in all 
attempted agreements. The workmen must join with 
willing employers and strike against all other employers 
who would not come into the scheme. Then they must 
form a central international committee on coal produc- 
tion, which would fix theselling price of coal throughout 
Europe at a rate that would admit of good wages to the 
men and fair interest on capital. 

It is only necessary to state the nature of the scheme 
to show that it is a wild dream. What, for example, are 
the “ needs of consumption ?”’ Who is to define them ? 
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By what device is an agreement to be reached, by which 


Britain exports many millions of tons annually. France 
and Belgium export very little. Is it probable that the 
English miner would be satisfied to have his export 
trade limited to please Germany? Is it likely that 
Cardiff and Swansea would send away ships without 
cargoes in order to keep up the price of coal in Antwerp? 
Such questions can have but one answer. No means 
exist of punishing the recalcitrant port, or district, or 
nation. Enactments necessary even to begin such a 
scheme as that contemplated must partake of the 
nature of sumptuary laws, and these things never attained 
any success. But Herr Moller’s reply went straight to the 
root of the whole matter, and to all intents and purposes 
demolished M. Dufuisseau. “The great English coal 
strike proved that large strikes could only succeed when 
the mass of the public sympathised with the strikers. If 
the miners struck to form a coal trust the general public 
would be strongly opposed to them.’ Nothing can be 
more pertinent than this statement. There are certain 
matters about which the public is very tolerant—up to 
a certain point. Beyond that the public asserts itself, 
and the strongest Government on earth cannot in the 
present day live in opposition to concentrated public 
opinion. 1f M. Lowy, the ultimate originator, we believe, 
of the Belgian scheme, is serious, then we venture to say 
that the sooner the Belgian miners find another advocate 
of a more practical turn of mind the better for them. If 
he does not intend to be taken seriously, the speech of 
M. Dufuisseau manifested extreme lack of perspica- 
city. 

Your foreign delegate is nothing if not thorough, and 
the Congress carried, by large majorities, resolutions 
making mineowners responsible for all accidents, whether 
brought about by the fault of the sufferer or not. Even 
for suicide the employer must pay compensation, because 
no doubt a suicide would be the result of the injurious 
treatment of the workman by the employer. Do not 
arguments of this kind read more like extracts from a 
comic opera than the utterances of men discussing grave 
social and domestic questions? Where, out of the libretto 
of ‘“‘ The Mikado,” shall we parallel such nonsense? Is 
it remarkable that the English delegates, being men of 
some sense of justice, and probably a large sense of 
humour—fought tooth and nail against Herr Bunte’s 
proposition. A very curious and inexplicable thing took 
place, however. When the original French motion and 
the English amendment were read aloud to the meeting, 
the essence of the amendment was found to be absent. 
The English delegates protested, and desired to be allowed 
to correct the wording of the amendment; but this was 
overruled, and so they appear on the records of the 
Congress to have voted for a resolution which they 
vigorously opposed. 

Concerning the eight hours day, again, there was a 

violent conflict of opinion. It is well known that in this 
country the men of the North will not tolerate any legal 
interference with their working hours, and Mr. Hugh 
Boyle made some statements and used some arguments 
which are well worth consideration. If, he said, the 
position of the miners was much improved, more and 
more men would swell the ranks of the mining army. If 
the scheme were: carried out in its entirety, the miner 
could earn very high wages for a few hours’ work; his 
position would be eminently tempting. How was the 
number of miners to be limited? Here we have again 
the old crucial questions turning up. In times gone past 
the rate of wages was largely determined by the obstacles 
which stood in the way of the migration of the labourer. 
A well-known authority writing as recently as 1867, says, 
‘“‘ Ordinary causes, and even the clear knowledge that 
labour will be largely benefited in seeking distant employ- 
ment, are only scantily operative to raise the rate of 
wages owing to the general immobility of labour.” But 
even since 1867 the facilities for travel have been enor- 
mously increased, and the tendency of migration has 
actually been to keep wages down. Where the highest 
pay is to be had, there, broadly speaking, will be the 
largest supply of labour, and no one has yet succeeded in 
devising any scheme by which, without resort to 
violence, labour can be prevented from seeking its 
best market. Then, if the position of the miner 
were made very much better than it now is, that 
condition could only endure for a short time, unless the 
miners’ union was able, firstly, to fix the number of men 
permitted to work in a mine in any given district; 
secondly, to fix the number of mines; and thirdly, to 
settle the quantity of coal to be raised from each pit. 
But this the union could only do by resort to force; 
because public opinion would never permit such regula- 
tion of production to be legalised by Act of Parliament, 
and even if it were legalised the Act would be a dead 
letter. It remains to be seen, indeed, whether, even 
though an eight hours day were fixed by Act of Parlia- 
ment, it could be enforced. It might no doubt be main- 
tained as against the masters, but as regards the men it 
certainly could not if they were determined that it 
should not. 
The proceedings of the Congress terminated on the 
7th instant with the usual votes of thanks. The piece 
has been played, and the actors have departed, and it is 
safe to assume that so far as the progress of events in 
the coalfields of the world are concerned, the Congress 
might as well never have met. The forces which control 
the price of labour, and the cost of coal, and the quantity 
mined, are infinite, irresistible. They are based on self- 
interest, on human nature, on desire, on, in short, just 
all those things which render united action impossible, 
and which would render it powerless if it were possible. 


THE LONDON GAS COMPANIES. 
THE consumption of gas in London, which in 1892 
showed a slight falling off, and in 1893 a further decline 
exceeding 3} per cent., has now a more encouraging 
aspect, an increase of 1} per cent. having taken place 
during the past year. There is, however, this remark- 








able fact, that the sale of gas in London was less last year 
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than it oy ae 1891 by more than 506 millions of cubic 
feet. The Gas Light and Coke Company, which com- 


mands two,thirds of the gas manufacture of the metro- 
polis, receded a little last year, but the decrease was 
comparatively minute. In the case of this company the 
gas sold in 1894 was less than in 1891 by as much as 990 
millions of éubicfeet. The retrogression is farther shown 
by the cirdumstance that the coal carbonised by the 
company _— less last year than in 1891 by more than 
185,000 tons. With a population growing by many 
thousands every year, and with an increasing use 
of gas foy heating and mechanical purposes, this 
falling-off in the consumption of gas can only be 
accounted ‘for by the competition of electricity as a 
source of ‘light. If this conclusion is subject to 
any modification, it is that the weather often interferes 
with the rate at which gas is consumed, increasing it by 
the presence of fogs, and exercising the opposite effect 
when the skies are bright and the weather is warm. 
Still, such meteorological fluctuations have always 
existed, but a decline in the consumption of gas is a 
novelty. “hat there is now an advance is a hopeful 
sign for the companies, and perhaps there is something 
to be learned from the fact that while the Gas Light and 
Coke Company last year remained practically in the 
same position as in 1893, the sale of gas by the South 
Metropolitan Company was augmented by rather more 
than 63 per cent. In 1893 this company showed the 
least decrease among the three which supply gas to 
London, in 1892 it was the only one to exhibit any 
advance, and in 1891 it made by far the greatest progress, 
its increment being more than 8 per cent. Gas as supplied 
by the South Metropolitan Company is exceptionally 
cheap, and great attention has been paid by the directo- 
rate to the development of the penny-in-the-slot system. 
Among the large working population of South London, 
this might be expected to yield a marked result, while on 
the other hand, the Gas Light and Coke Company, 
occupying the City and the West, would be likely to 
suffer from the introduction of the electric light. 

The statistics of the gas companies in London, in the 
metropolitan suburbs, and in several of the large towns 
of the kingdom, are admirably shown in the “ Analysis” 
annually compiled by Mr. John W. Field, and of which 
the volume relative to 1894 has just been issued. For 
twenty-six years has this useful publication been sent 
forth, giving the fullest and the most precise information 
as to the results achieved by the leading gas undertakings 
of London and the country. At the present time the 
facts are the more especially interesting, owing to the 
magnitude which the gas industry has attained, and the 
rivalry which is offered by a new form of illumination. 
In 1869 the capital employed by the London gas com- 
panies was less than half its present amount, the gas sold 
was little more than a third of the quantity so disposed of 
last year, and the net gas rental was under two 
millions, compared with a sum which now is not much 
less than double that figure. Such has been the progress 
accomplished in a quarter of a century. The total income 
of the London gas companies last year considerably 
exceeded five millions; nearly a fourth being obtained 
from the sale of residuals, including coke. The net 
profit of the three undertakings exceeded a million and 
a-half—a fair advance on 1893. Residuals last year 
brought in £130,000 more than in the year pre- 
ceding. Coal, including oil, cost less in 1894 than in 
1893 by £116,000. The average dividend on ordinary 
stock in the year just past was over 12 per cent., being 
slightly higher than in the year before. The com- 
panies, therefore, have done sufficiently well, and may 
be expected to be equally fortunate for some time to 
come. The rapid growth of the population, and the 
natural love for a good light, are circumstances which 
constantly tell in their favour, although they have to 
share these advantages with a new competitor, and even 
more than one. Electricity and petroleum may accom- 
plish much, but gas still has its future, both in the 
metropolis and in the kingdom at large. This future 
will be the more assured according as gas is rendered 
cheap as well as good; and in the matter of price the 
success of the South Metropolitan Company affords an 
instructive example. 
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COAL CONTRACTS AND ENGINEERING, 


THE alteration in the coal trade is very considerably 
affecting many of the industries which use very large 
quantities of fuel. It is believed that one of the greatest of 
our gas manufacturing companies is just about to commence 
obtaining deliveries of coal under new contracts, which will 
give it a saving of about £8000 monthly. The railway 
contracts, too, are at prices that mean a very considerable 
reduction in the cost of coal for locomotive power, more 
especially in the case of the companies whose contracts 
terminate at the end of the half-year; and through the 
same cause the owners of many of the great fleets of steam- 
ships will find their coal bills for this year very much below 
those for a year or two ago. Looking at it all round, it is 
probably within the mark to estimate the fall in the price of 
coal for the great contracts at from 6d. to 1s. per ton, the 
variation depending on the rate of the past year, and on the 
period at which contracts expire. The engineers of the great 
works—locomotive, marine, and those for the gas supply— 
have had to pay very heavy sums of late for coal, partly 
owing to the strikes in different districts and to the com- 
parative scarcity of fuel that thus followed. Now that the 
colliers are working as fully as the demand allows, it is 
found that the supply is ample, and more than sufficient for 
needs that are reduced becauseof the dulness in the iron and 
other manufactures, and in consequence of this the prices of 
fuel are lower all round. Very naturally the chief benefit 
that thus arises is experienced by the great users of coal, and 
as we have seen, the benefit is already accruing, though it is 
probable that it will be more generally felt in the later 
than in the earlier months of the year. It ought to do some- 
thing to reduce the heavy cost of working which has of late 
been known on railways and on steamships, and should 
there be any recovery of moment in the traffic, the railway 


than they promised to be for the first half. At the same time, 
it is well to be borne in mind that lower coal is the representa- 
tive of some diminution in the consumption ; and that thus 
the lower prica has the accompaniment of a lessened demand 
for railway service in some of the important branches of 
manufacture which do so much to feed the traffic of the 
great railways of the country. 


EMPLOYMENT BY SOLICITORS, 


On the 28th May last, the official referee, Mr. Hemming, 
Q.C., gave judgment in an action brought by Mr. R. W. 
Maxwell-Muller, a civil engineer, against Messrs. Deacon, 
Gibson, and Medcalf, a firm of solicitors, for the recovery of 
certain fees for work done by the plaintiff to the order of the 
defendants. The instructions to the plaintiff were contained 
in a letter, written and signed by the solicitors, in which they 
requested the former to consider the matter, and give the 
latter such information as would enable them to decide to 
whom certain plant belonged. The defendants denied 
liability on the ground that they were agents, and, although 
it was clear on the evidence that the plaintiff could not have 
known who were the principals, the defence succeeded, and 
the action was dismissed. The case is one of some im- 
portance, not because it decides any new point of law, but as 
bringing clearly before professional men their true position 
in cases where they act on instructions given by a solicitor. 
Ever since the case of Lee v. Everest (2. H. and N.) it has 
been well settled that a solicitor employing a person, whether 
as expert or witness, is only acting as an agent, and the 
person dealing with him must be taken to have notice of the 
fact. This rule is, after all, quite intelligible. Apart from 
the fact that most people do not suppose that the solicitor 
who acts for a litigant intends to pledge his own credit in 
such matters, we all know that solicitors are often changed 
during the course of proceedings. Again, if the person em- 
ployed were to be grossly negligent in the discharge of his 
duty to the employer, or were to be guilty of bad faith, who 
would be the proper person to sue him for his breach of duty ? 
Clearly the principal who has been injured, not the solicitor 
who has no concern or interest in the litigation, except as 
adviser and minister. Those of our readers who are not 
already familiar with the rule in such cases will, no doubt, be 
glad to have their attention called to this case. In future, 
when they receive instructions from solicitors, they will be 
careful to ascertain who the principal really is, or in doubtful 
cases to obtain a distinct guarantee by the solicitor for the 
payment of the fees. 


BRITISH, AMERICAN, AND CONTINENTAL IRON AND STEEL 
PRODUCTION. 


UseFvt data for comparing the progress of iron and steel 
manufacture in the chief producing countries of the world is 
afforded now that the recently published British iron and 
steel statistics for 1894 have been followed by the publication 
of those for America. A comparison shows that whilst Great 
Britain leads the world for pig iron, yet we have to take 
second place with regard to steel. We have not the necessary 
data at hand in such a form as to pronounce with certainty 
how the case stands with regard to finished iron, but from 
such figures as are available there is reason to believe that 
in that respect also the United States isa little ahead of us. 
The world’s production of pig iron for the year of latest 
record aggregates 25,315,831 tons, of which the United 
States made 6,657,338 tons, or 26 per cent. Great Britain 
made the largest amount of pig iron of any country 
in the world in 1894, the products amounting, indeed, to 
7,364,745 tons. The United States comes second with 
6,657,388 tons, which was a decrease on 1893 of 467,114 tons. 
Germany takes third place. A comparison of the world’s 
figures with regard to steel shows that the United States is 
making extraordinary headway. The world’s steel production 
last year was 13,485,441 tons, of which America made 
4,412,032 tons, or more than 32 per cent. Germany is second 
with 3,621,000 tons, and Great Britain third with 3,049,663 
tons. France, Austria and Hungary, Russia, Belgium, 
Sweden, Spain, Italy, and Canada, follow in the order given. 
The steel rail trade of the United States is, however, just as 
depressed as ourown. The production of all kinds of rails in 
the States reached its maximum in 1887, when 2,139,640 tons 
were made, Last year the production was 1,021,772 tons, or 
less than one half, Last year’s American steel rail produc- 
tion was, indeed, the smallest since 1885—itself a year of 
depression. 


NEW VESSELS FOR THE IRISH MAIL SERVICE, 


THE Government have at last given their long suspended 
decision in the matter of the Irish Mail contract. The City 
of Dublin Steam Packet Company, whose vessels have dis- 
charged the service for the past fifty years, has again been 
given the contract, the period being for twenty years. It 
submitted to the Government three alternative estimates, 
one to continue the service as at present, the second to build 
four new steamers larger than those now in the service, 
capable of doing the voyage in half an hour less, the subsidy 
required being £50,000 more than now paid. The third was 
to provide still larger and swifter vessels, accelerating the 
passage by as much as one hour, the extra subsidy in this 
case to be £100,000. The contract has been renewed on the 
basis of the second estimate, such modifications having been 
made as will afford the Post-office authorities all they require, 
and at the same time make ample provision for an improved 
passenger service. The cost of the new service is to be 
£100,000 a year, which is an increase of £15,000 on the 
present subsidy. The four new steamers willbe not less than 
371ft. in length, 40ft. in breadth, 29ft. 3in. in depth to the 
spar deck, and 20ft. 9in. to the main deck. The draught of 
water will be 14ft., and the speed to be attained 22 knots per 
hour, the horse-power required being estimated at 6250. In 
addition to one on the Mersey, several Clyde shipbuilding 
firms are being asked to tender for the new vessels, and the 
contract once arranged, the work of construction will proceed 
with dispatch. 








LITERATURE 


Traité Practique de la Construction des Machines 4 Vapeur, 
fixes et Marines. By Mavricr Demovttn, Ingénieur des 
Arts et Manufactures. Paris: Librarie Polytechnique, 
Baudry et Cio. 1895. 


M. Demovutin's book is a handsome volume of 430 pages, 
quarto size. It is well printed, profusely illustrated, and 
is probably the most practical volume on the construction 
of steam engines that has yet appeared in the French 
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language. In some respects the reader is reminded 





of Mr. Arthur Rigg’s ‘“‘ Treatise on the Steam Engine; ” 
but M. Demoulin’s work is of a more elementary 
character, and gives details taken from a much larger 
number of machines. The book may be described as a 
summary of modern steam engine construction. It con. 
tains drawings—very clearly made, though to a small 
scale—and descriptions of different types of cylinders, 
pistons, crossheads, cranks, bed-plates, tly-wheels, steam 
distribution, including excentrics and link motions, air 
pumps, and stuffing-boxes. The author says that he has 
made considerable use of Thurston’s “ Treatise on the 
Steam Engine,” Seaton’s “ Marine Engineering,” Unwin’s 
‘*Elements of Machine Design,” Cotterill’s ‘‘ Steam 
Engine,” and several other books and publications, in- 
cluding THE ENGINEER. 

The earlier part of the book—which contains copious 
extracts from Professor Thurston’s treatise—is the most 
theoretical and the least satisfactory, as it goes over 
ground which has been already covered, by works which 
confine themselves to the theoretical and scientific side of 
the question. The superheating of steam and its advan. 
tsges are thoroughly discussed; and the author thinks 
that the time will arrive when all steam will be super. 
heated in an intermediary receptacle, either by means of 
a small furnace or by gas. He does not approve of steam 
jackets for engines in which the work is regular; but 
admits their utility for winding and pumping engines of 
mines, ferry boats, and other engines in which the work 
is intermittent. For the same reason he thinks they 
should always be used in warships. A summary is given 
of the report of the ‘‘ Research Committee” appointed 
by the Institution of Mechanical Engineers in 1886, on 
the subject of steam jackets. The author points out how 
much piston speed has increased of late years, and men- 
tions compound stationary engines 100 to 300-horse 
power, running at 180 to 200 revolutions a minute, which 
would be equivalent to a piston speed of 840ft. With 
locomotives and torpedo boats, and even with larger war 
vessels, a still Me speed is not uncommon. He 
considers that sometimes condensers are used undcr 
circumstances where it would be more economical to 
dispense with them, and mentions that many engines— 
similar to those shown with condensers at the Exhibition 
of 1889—are working in various parts of France, blowing 
off into the open air. 

The book next treats of the relative advantages of 
vertical and horizontal engines for different industries, 
and the methods of calculating the proportions to be 
given to the various parts of the machine. He more 
especially deals with the cylinders of compound and 
triple-expansion engines, both fixed and marine. As the 
object of the work is to give information about engines 
not contained in other treatises, many readers will hardly 
consider that the author has up to this point fulfilled his 
promise; as nearly all that is said in the first three 
chapters has appeared in numbers of other books. The 
fourth chapter treats of the cylinder. Examples are 
given, and very fully described, of all sizes, from the 
smallest single-cylinder engine to the heaviest quad- 
ruple expansion marine engine, including several special 
engines, such as those by M. Bollinckx, and Messrs. 
Willans and Robinson, which have been fally illus- 
trated in THe Enoineer. The different methods of 
making jackets or interior linings are discussed, as well 
as the best relative positions for the cylinders of triple- 
expansion engines, and their intermediate receivers 
The next chapter describes the different descriptions of 
bed-plates or frames. As the relative advantages of 
horizontal and vertical engines have been discussed ir 
previous chapters, the author gives a number of examples 
of each, taken from English, American, and German, as 
well as French practice. Several of them are not to be 
recommended as models, but all are current types. He 
then passes on to pistons; and, commencing with the 
pulley-shaped iron casting, describes how brass and cast 
steel have come into use, and gives details of the different 
methods of joining them when hollow, and of the rings, 
springs, bolts, and other accessories. 

The next four chapters are devoted to crossheads, 
guide bars, connecting-rods, crank shafts, and bearings, 
and in these the illustrations are quite as numerous and 
varied as in those which preceded. The chapter on 
crank shafts is especially interesting, the cranks de- 
scribed being of all classes, from those bent from a round 
bar to the large built-up cranks for steamships. 
Chapter XI. treats of fly-wheels. It commences with a 
dissertation on the reason they are needed; next explains 
how their dimensions should be calculated, according to 
the size and speed of the engine; and then investigates 
their work, and shows the strains on them graphically. 
Different sorts of fly-wheels are illustrated, cast in one 
piece, cast in halves, cast in sections; and also some of 
the largest size, in which the arms are cast separately 
from the rim and boss. The twelfth chapter is also very 
interesting. It is entitled ‘‘ The Organs of Distribution.” 
Commencing with an ordinary slide valve, it goes into 
the questions of lap and lead, size of openings, &3. Ex- 
pansion valves are then described, both for land and 
marine engines. The ordinary Corliss valves come next, 
and, finally, the modifications of the Corliss, which are 
now so much used on the Continent. Dashpots, links, 
and excentrics also form part of this chapter 
The next chapter treats of condensers and air pumps. 
Of the former no details are given, but their leading 
dimensions and capabilities are discussed, and the general 
arrangement of several marine condensers are shown. 
number of air pumps, chiefly intended for marine engines, 
are also illustrated. The last chapter deals with packing 
and stuffing-boxes. 

Few engineers could read this work without learning 
something, though they would probably find in it several 
things with which they did not agree. The best method 
of doing a certain work, or the best form to giye toa 
certain part of a machine, is frequently a matter of 
opinion ; and we do not always share the author’s views 
as to the merits of certain appliances and the demerits of 
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applied mechanics, M. Demoulin’s book would be of 
reat use, as it would enable him to takea comprehensive 
view of the practical side of modern steam engine con- 
struction, before commencing the investigation of the 
theories on which this practice has been founded. It 
will also be useful to engineers who have devoted them- 
selves to other branches of the profession, and have not 
kept up with recent steam engine developments. Of 
course the metrical system is used for all dimensions 
and calculations; but there are no dimensions on the 
drawings, nor-are any required. 


Th: South-Eastern Railway. By G. A. SeKon. 1895. 
Ir does not often fall to our lot to review a penny book; 
and if its subject was not one of considerable magnitude 
and interest, we should not do so now. Mr. Sekon might, 
one would think, have enlarged both his work and its 
price with advantage—a good shilling bo»k being, for 
instance, better worth having than a bad penny one. 
Certainly forty pages crammed with information cannot 
be called dear at a penny; but, unfortunately, they con- 
tain many inaccuracies, some bad grammar, and, as an 
attempt to whitewash the very worst line in England, 
are a total failure. As to the first-named defect, Mr. 
Sekon gives the date of the opening of the Greenwich 
line, so far as Deptford, as December 14th, 1837—pre- 
cisely a year too late. He also states that the Greenwich 
engines had no names—“ a remarkable fact in those days, 
but a practice which the South-Eastern Railway appears 
to have followed nearly from its inception.’ It will be 
found, we believe, that they had engines named ‘‘ Walter,” 
‘‘ Twells,” and “ Dottin,’’ after some of the directors or 
officials, and one called the ‘‘ Royal William,” after the 
King. The South-Eastern had a ‘‘ White Horse of Kent,” 
a * King Lear,” a “ Folkestone,” and a ‘Joan of Arc.” 
A word might have been said about the still prevailing 
custom of running on the right-hand road on the Green- 
wich line, but it does not seem to be alluded to. The 
accounts of the accidents which have occurred at various 
times are graphic and well written ; but we have always 
understood that, so far from Charles Dickens having 
received no injury in the Staplehurst accident, he suffered 
from the shock to the end of his days—and, in fact, never 
really got over it. Unless he means that the term was 
used merely in a colloquial sense, Mr. Sekon is in error 
in stating that the Brighton line was known in 1844 as 
the “South-Eastern Brighton Railway.” Its title, pre- 
vious to the adoption of the present one in 1846, was 
simply the ‘* London and Brighton Railway.” 

The attempts to shed credit on the line by raking up 
what it used to do long ago, when it was fairly abreast of 
the times, are almost pathetic. We are assured that in 
1860 the Postmaster-General praised the working of the 
mail trains very much; that though ‘‘ we often hear 
travellers say that the fares by the South-Eastern Rail- 
way are higher than by other lines, this was not the case 
in 1845 ;” and that in 1870 its working expenses were lower 
than those of any other railway. 

Mr. Sekon repeatedly draws attention to the fact that 
the South-Eastern Railway possesses an unusually large 
number of coaches in proportion to its length and trafiic, 
and he draws much consolation therefrom. We are told 
that other lines only add new stock because their traffic 
increases, and that they would not*otherwise on any 
account replace old-fashioned stock, but would keep it 
and pre it for auld lang syne sake, as the South- 
Eastern does. That the South-Eastern traffic scarcely 
increases at all because of this wretched old worn-out 
rolling-stock, has probably never occurred to the gceat 
minds at London Bridge. The North-Eastern and Mid- 
land Railways are eminent examples of what may be 
done to encourage passenger travel by providing excel- 
lent coaches, with low fares and good train service. 
There must be some hundreds of three and four-compart- 
meat coaches, seating only from eighteen to forty 
passengers apiece, on the South-Eastern Railway. It is 
plain that a smaller number of better coaches, seating from 
thirty to sixty each, would suit both the line and its 
customers better than these little band-boxes. Judging 
from observation only, we should say that the number of 
first and second-class compartments is greatly in excess 
of present requirements. By way of rushing into the 
other extreme, the company has built a number of huge, 
unwieldy twelve-wheeled bogie coaches, so long that 
they can hardly be got round some of the sharp curves. 
The newer six and eight-wheeled coaches, and the much- 
vaunted new local trains of four-wheeled stock, are about 
up to the Great Western or Midland standard of twelve 
or fifteen years ago, save in one respect—there is no 
padding to the backs of the seats, an inexpensive thing, 
but one which greatly tends to prevent injury to the 
passengers in case of accident. This is the keynote of 
the unpopularity of the South-Eastern Railway, that it 
never does a good thing well. Such ill-conceived eco- 
nomy as joining together two coaches forty years old and 
calling the result a new third with seven compartments, 
making new thirds with—in many cases—two or more 
half compartments instead of carrying the divisions up to 
the top, or putting only one lamp to two compartments, 
are not the expedients by which the Great EKastern—a 
poor line ina poor district—has ina few years earned the 
reputation of being one of the best managed roads in 
England. 

We are inclined to think the public who use the line 
will thank Mr. Sekon for his little work more than the 
managers will. He throws light upon some South-Eastern 
methods which are certainly not worthy of imitation. 
The company seems to be fond of making short junction 
curves and then not using them; whilst, instead of setting 
about indispensable widenings, it haggles for years over 
the price of the land—the latter rising in value all the 
time probably—lest someone should get a little too much 
for it; whilst the development of the traffic is hindered 
and accidents courted through insufficient accommoda- 
tion. Mr. Cudworth’s coal-burning fire-box, by-the-way, 
comprised only a long, sloping grate, with a longitudinal 
mid-feather extending nearly to the tube-plate. The two 








grates were fired alternately, one consuming the smoke 
of the other; but baffle-plates or brick arches were no 
part of the system. At the present time the South- 
Eastern engines are abominably smoky; but this is 
caused by the poor quality of coal employed. 

However, it is to be hoped that Mr. Sekon’s interesting 
book will lead toa more complete account of an important 
line which has great possibilities before it now that a 
change of policy is within its power. 
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CONVERSAZIONE OF THE ROYAL SOCIETY. 


Lorp KELv1n, president of the Royal Society, held a conver- 
sazione on Wednesday evening, the 12th inst., at the Society’s 
rooms, in Burlington House. Nearly all the scientific attrac- 
tions, which were, as usual, displayed in great variety, were 
to some extent connected with electricity, or depended on 
electricity for light, heat, or motive power. 

Before ascending the staircase, many visitors took advan- 
tage of the telephonic communication between the General 
Post-office and Burlington House, to speak with Edinburgh, 
Glasgow, Belfast or Dublin. The instruments were put up in 
the Archives Room, and officials from the Post-office attended 
to give explanations about the new telephonic net work. It 
is called the backbone line, and has been constructed to sup- 
plement the wires of the National Telephone Company, 
which are shortly to be taken over by the General Post-office, 
The new service was inaugurated on Wednesday morning, by 
the Lord Mayor of London, who from the Post-office spoke 
to the Lord Provost of Edinburgh, the Lord Mayor of 
Dublin, the Lord Provost of Glasgow, and the Mayor of 
Belfast. The greatest distance spoken on Wednesday evening 
was 467 miles, viz., London to Dublin, via Leeds, Carlisle, 
Stranraer and Belfast; but conversations have been held 
over a circuitous route of 1280 miles on these wires. The 
backbone line is built with the heaviest coppper wires ever 
used for this purpose, weighing 800 lb. per mile. The 
underground portion is reduced to the shortest possible length, 
for underground wires seriously impair telephone speaking. 
The transmitters used are the Deckert, an Austrian improve- 
ment on Hunning’s Granular Microphones, and the receivers 
are simple double-pole bells. The circuits revolve about each 
other, and have been designed on the so-called KR law 
developed by the Post-office authorities. 

Prof. Ewing, F.R.S., showed a new instrument for testing 
the quality of iron in regard to magnetic hysteresis. Its 
special use is to test sheet-iron for transformers and dynamo 
armatures, Strips of the iron to be tested are cut, and 
clamped in a carrier, which is caused to revolve between the 
poles ofa magnet. The magnet is suspended on a knife-edge 
and becomes deflected, in consequence of the work expended 
in overcoming the magnetic hysteresis of the sample; the 
deflection is observed by means of a pointer. 

The next application of electricity is for marking linen. It 
is called the electrograph, and is exhibited by Messrs. Nalder 
Bros. The fabric is damped, preferably with water contain- 
ing salt, and a current is passed for about twoseconds from a 
silver die, carrying silver into the fabric, wherever the die 
touches. The current is then reversed for three seconds, 
which reduces the silver in the fabric; the final result being 
the same as when ordinary marking-ink is used. 

Prof. Roberts-Austen, C.B., F.R.S., showed an electrical 
furnace, as used for the preparation of the diamond form of 
carbon, for the melting of chromium, titanium, platinum, 
and other metals with high melting points. The furnace 
consists of a fire-clay case lined with magnesia, and contain- 
ing @ magnesia crucible. The carbon poles are horizontal, 
the arc being deflected by means of a magneton to the material 
tobe heated. Animage of the molten contents of the furnace 
was projected, by means of & lens and mirror, on to a screen ; 
= current employed being about 60 or 70 ampéres at 100 
volts. 

Mr. A, E. Tutton exhibited a beautifully made little 
machine, actuated by a small dynamo, and intended for 
cutting, grinding and polishing crystals of every degree of 
hardness, It combines a reflecting goniometer with a diamond- 
edged cutting disc, and grinding and polishing laps. The 
stone can be set exactly to the angle required, as shown on a 
gauge, and the cutting disc can be lifted, so that the grinding 
can be continuéd at the same angle. There are interchange- 
able laps for different classes of crystals; and a counter- 
poising arrangement enables the pressure with which the 
crystal bears upon the lap to be adjusted, according to its 
strength. 

Another advance in photography has been made by 
Dr. J. Joly, F.R.S., who showed a set of photographs in 
natural colours. These were exhibited in the library, and 
were also projected on to a screen in the large meeting room 
downstairs. Lastyear, coloured photographs were exhibited, 
in which three images were superimposed by projection. In 
these photographs there is only one image, and the colours 
are just as they registered themselves on the plate. They 
are taken just like ordiaary photographs with a dry plate, 
except that a screen lined in particular colours is placed in 
the camera in front of the sensitive plate. The positive is 











subsequently viewed through a screen lined with three other 
colours. 

Sir David Salomons had a number of interesting exhibits. 
Of these, the simplest, but not the least useful, was an adjust- 
able table. It has four legs, of which two are plain, and the 
other two have rods up them connected at the top by a lever, 
so that they have a reciprocating movement. When placed 
on an uneven surface, the third and fourth legs take a posi- 
tion corresponding with that of the other two, so as to present 
& firm surface. If desired, a screw clamps them in this 
position. Another exhibit shows how electricity is aiding 
microscopic investigations. Ina slide to allow melted 
selenite to ba examined under the microscope, the heat is 
conveyed by means of electric energy. A similar slide is 
arranged for hot water. This is kept in constant circulation, 
can be heated to any desired temperature, and is provided 
with a thermometer and a safety valve. It is used for 
bacterial examinations, as some of the microbes can only be 
developed and examined at a certain temperature. On @ 
powerful magnet Sir David showed the magnetic field by 
means of an incandescent electric light. Held over or near 
one pole the film was forced violently to the right, and when 
near the other, to the left. Between the poles, when the 
lamp was turned the film, which had a tendency to remain 
stationary, became twisted, showing the action of a D’Arson- 
val galvanometer. 

A curious electrical phenomenon is shown by Lord Arm- 
strong, though it does not seem probable that the discovery 
will lead to any practical reeult. A tube with a bulbous 
extremity, in which is a small orifice, is partly filled with 
pure water, and plunged into a glass, also filled with pure 
water. A thread of cotton—or silk may be used—passes out 
of the tube into the vessel. One pole of an induction coil is 
connected with the tube, the other pole with the glass. With 
& positive current the thread travels through the orifice, from 
the tube to the outer vessel, and water flows in the opposite 
direction. With a negative current these movements are 
reversed; water flows out of the tube, and the thread is 
drawn in and coiled up init. It is necessary that the water 
should be distilled, or practically pure, as even with clear spring 
water this phenomenon will not take place. Lord Armstrong 
discovered this movement of the thread fifty years ago, 
when experimenting with two lipped glasses. 

A little instrument called a parabolograph is exhibited by 
Mr. H. Thomson Lyon. As its name implies, it is intended 
for drawing parabolas. The focus point is marked at the end 
of a short fixed brass rod, at the end of which four strips form 
a movable parallelogram. A rod which can travel parallel 
with the axis of the parabola is connected with the end of this 
parallelogram which is furthest from the focus, and another 
sliding rod joins the other two ends. The pencil is at the 
intersection of these two rods. When the pencil has been 
set to the required distance from the focus, it is clamped in 
that position on the cross rod, and the curve is then struck. 

Prof. A. Liversidge shows photographs of sections of gold 
nuggets, which have been cut through and polished, and then 
etched with chlorine water to show the crystalline structure. 

Probably no exhibit was more attractive than that by 
Professor W. Ramsay, F.R.S., who showed the spectra of 
argon and helium. The specimens were from various sources 
—one of those of argon was from the air; that of helium was 
extracted from cleveite, a Norwegian mineral. The gases 
were displayed in tubes on a background of black cloth, and 
by prisms in front of each their spectra might be. examined. 
The helium spectrum consists of five very brilliant lines— 
red, yellow, green-blue, blue, and violet. The argon spec- 
trum contains a great number of lines, among which two red 
ones and a set of green ones stand out. Argon has been 
found in meteoric iron, but as yet in no terrestrial mineral. 








TENDERS. 


For the erection of new steam laundry at the infirmary, Ban- 
croft-road, E., for the Guardians of Mile Ead Old Town, E. 
Contract No. 1. Mr, Charles F. Burden, architect. Quantities 
by Messrs. Stewart and Hewish, 66, Victoria-street, S.W., and 
412, Mile End-road, E. 





£ 


Geo. Barker, Philpot-street Stepney.. .. .. .. -. «. 7642 
H. H. Sherwin, Great James-street, Bedford-row, W.C. .. 7428 
W. Gladding, 203, Whitechapel-road, E. .. .. .. «. «. 7342 
C. Peck, Hewitt-road, Harringay, N. Pra 7339 
T. White and Son, Fairfield Works, Bow, E. .. - 7249 
a ee eee ee ee e- 7193 
F. and F. J. Wood, Cleveland-street, Mile End, E. our Saae 
Kirk and Randall, Warren-lane Works, Woolwich - 7062 
Perry and Co., Tredegar Works, Bow, E... .. .. .. «. 6827 
R 8. Cooper, Shaftesbury-road, Upon Park, Sussex .. .. 6574 


Contract No. 2. For the supply and erection of new boilers and 
machinery, &c. 
£ 


W. J. Fraser and Co., 98, Commercial-road, E. 9u37 


Thomas and Taylor, Finsbury Park .. .. .. .- «. 8305 
Manlove, Alliott, and Co , 57, Gracechurch-street, E.C. 8260 
J. F. May and Co., Holborp, London, E.C. .. ..-.. 7213 
Benham and Sons, Wigmore-street .. .. .. «1 = 7204 
Rosser and Russell, 22, Charing-cross  .. .. .. «. 7179 
J. Richmond and Co., Kirby-street, Hatton-garden .. 7109 
Hunter and English, Bow, London, E. .. .. .. .. 6942 
Easton and Anderson, Erith, Kent .. 3 6743 








THE NEcEssITyY OF COMPETENT GEOLOGICAL SURVEYS OF GOLD 
Miyes.—Mr. Nichol Brown, F.G.S., read a paper on this subject 
on the 8th inst., before the Geologists’ Association at the Univer- 
sity College, Gower-street. In the course of his remarks, Mr. 
Brown said the gold industry had been one of the slowest to adopt 
true scientific methods of working, the neglect of which was detri- 
mental to any practical undertaking. The finding of gold must no 
longer be left to chance, but must be the result of well designed 
poe well organised efforts. He advocated that proper geological 
surveys should now take the place of the prospector’s empirical 
work, in order to prepare the field for the tools of the workers of 
the mines. Further, it was only by a _—- understanding of the 
way in which gold is locked up in the quartz rocks, or in the 
derivative sand and clay, the product of the stamps then would 
lead to a comprehension cf the true method of obtaining gold 
cheaply at a rate which would yield a profit to capitalists. It was 
therefore necessary to understand, in some degree, the distribu- 
tion of gold as seen in natare. Nature delighted to hide her 
treasures so that the human race might assert their best talents in 
finding them out. In concluding his remarks, the lecturer said 
there was evidence that a better state of things was growing up in 
the gold industry, while the handsome dividends paid by some of 
the gold mining companies showed the profits that could be derived 
from a careful working of the business based upon intelligent and 
scientific treatment. Gold so obtained would reacha steady value, 
It would neither become greatly ‘‘ appreciated” nor ‘‘ depreci- 
ated,” as the supply would constantly keep pace with the require- 
ments of commerce, and it would help to keep the countless mills 
of many different industries in continuous motion, without inter- 
mittent periods of fluctuating trade, and thua bring benefits to 
many people in all parts of the earth, 
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BEDDOW’S EPICYCLOIDAL ROSE CUTTING APPARATUS 


THE BRITANNIA COMPANY, 
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BEDDOW’S EPICYCLOIDAL f ORNAMENTAL 2 
TURNING ATTACHMENT FOR} LATHES. 


RosE cutting, excentric pattern cutting, and fluting work is at 
present usually done by means of special lathes, and the 
useful work that might be done by these means is somewhat 
limited by the cost of the apparatus. The attachment we 
illustrate below overcomes that difficulty, and provides a tool 
which has the merit of being applicable to a great variety of 
useful work, including cutting spirals on a cylinder. It is 
known as Beddow’s rose-cutting appliance, and is made by 
the Britannia Company, Colchester. It can be used in any 
lathe that is provided with a slide-rest and an ordinary jaw 
chuck. The only fitting or alteration required being a wheel 
fitted to the chuck, or mandrel, and a movable bracket 
bolted to the mandrel head. For vertical cutting a plaip 
spindle with no graduated arm but a hole and set-screw to 
take the cutters is preferable, and for spiral work on the 
cylinder a fixed collar and a wheel added to the slide rest is 
also required. 

. For thefepicycloidal and ccmpound gecmetric work— 





‘Fig. 3 


see Fige. 2, 3, and 4—no overhead motion, or division plate 
and index, is required, and if the slide rest is not an orna- 
mental one any graduation required on it is easily done by 
the aid of the instrument itself. 

The engraving—Fig. 1—shows the apparatus as fixed in an 
ordinary lathe ready for surface cutting. T is an ordinary 
slide rest, in which is clamped the frame L, L’, carrying a 
revolving spindle—called the tool spindle—on which is fixed 
by a set-screw the wheel D, the boss being to the left and 
close to the frame, which prevents the spindle from moving 
to the right or left. This wheel is connected with the wheel 
C, on shaft G, by means of the carrier wheels X, X, fixed in 
the frame E, which is in turn fixed in any desired position 





Fig. 4 


by means of a screw and nut to the adjustable arm Q. This 
arm is centred upon one of the steel collars in which the tool 
spindle works, so that in whatever position it is fixed the 
carrier wheels always remain in gear with wheel D. Similarly, 
by means of the jointed arm R, they may be kept in gear with 
wheel C, so that by slackenirg the set screw, which retains 
the arm Q in any desired position, the slide rest may be 
advanced to or from the centre of the work V to be ornamented, 
all the wheels remaining in gear and with exactly the same 
play between the teeth. 

The shaft G is supported on the right by the pillar H fixed | 
in the socket of the hand rest S to the desired height and | 
position, and having a hole near the top to receive the pointed 
end of the shaft. On the left it is similarly supported by the | 
small bracket or metal plate I attached to the mandrel head 
W by a set screw, and so fixed in any position, according to | 
the size of wheel B—fixed on shaft by set screw—so that it | 
may properly gear with the wheel A fixed on ordinary jaw | 
chuck U. The wheel A is fixed at the back of the chuck in | 
any convenient manner, as it is not required to be removed. 
Or it may be fixed to the mandrel pulley, in which case the | 





| the engines, on a deep foundation of concrete, are Siemens’ 
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shaft G must be longer and the bracket I bolted further back 
accordingly. 

The shaft is readily fixed in a horizontal position and also 
parallel with the lathe bed, and its position is not afterwards 
altered except wheel B is changed. 

The wheels all being in gear, it will now be seen that if the 
mandrel is slowly revolved by means of the fly-wheel or 
treadle of the lathe—the band passing round the smallest 
pulley of fly-wheel and largest one of mandrel—the tool 
spindle will also be revolved at any desired ratio of speed 
with the mandrel, according to the various change wheels 
employed, and the cutter P being advanced by the slide rest 
to meet the revolving work, patterns of varying numbers of 
loops, cusps, straight sides, &c., including all manner of 
epicycloidal work, will be the result. 

From the foregoing a sufficient knowledge of the apparatus 
will be gathered to show its applications, but a full description 





Fig. 2 


of the methods of using it for different kinds of work will be 
found in the book on “ Turning Lathes,” by Mr. James Lukin 
—4th edition. Published by the Britannia Co. 








MUNICIPAL ELECTRIC LIGHT WORKS AT 
CHELTENHAM. 


CHELTENHAM, once @ quiet queen of watering-places, and 
until @ score of years or so ago still wearing much of its old- 
world manner, has of late been making rapid advances, both 
in regard to population and business activity. The latest 
instance of its municipal enterprise is the construction of 
electric lighting works which deserve notice for the economy 
with which they were completed, and the success with which the 
engineers avoided the difficulties that have been encountered 
in Cardiff and other neighbouring places. The competition 
of no fewer than six private trading companies for the right 
of lighting the town compelled the Corporation to take action 
for their own protection so early as 1889; but it was not until 
the beginning of this year that the undertaking was vigorously 
proceeded with, and it is only now that the municipal 
authority is taking over the installation from the hands of 
the contractors, Messrs. Siemens and Co. The town was 
already supplied with a refuse destructor, and by placing the 
central station in juxtaposition to that building it was calcu- 
lated that from 50 to 60-horse power would be obtained from 
the heat of the refuse furnaces, while the chimney shaft of 
the destructor, by means of an underground flue 7Oft, in 
length, was made ‘‘a double debt to pay.” Besides the 
boiler in the destructor there are two Galloway boilers in the 
engine house—which is built so as to permit large future 
extension—working up to 230-horse power each, with natural 
draught, and a steam pressure of 120 lb. to the square inch. 
There are three engines at present in position, and they are 
of the familiar Willans type. 

Thelarger engine has cylindersof 14in. and Q0in. indiameter, 
a stroke of 9in., and a speed of 350 revolutions a minute ; 
the smaller engines, high-pressure cylinders of 10in. and low- 
pressure 14in. diameter, a stroke of 6in., and a speed of 400 
revolutions per minute. The dynamos, which are carried like 


latest type of alternator. In this connection, again, it is 
claimed that an improvement upon former methods has been 
introduced. The field magnets, 32 in the large machine and 
24 in each of the smaller, are fixed; the armatures rotate 
between them. The large engine and dynamo are capable of 
producing 145-horse power, equal to lighting 35C0 8-candle 
power incandescent lamps; and the two smaller plants work 
at 45-horse power each, or equal to about 1000 lamps of 
similar illuminating power. There is only one main or cable 





at present in use for the supply of the town; this was manu- 
factured by Callender’s Bitumen Telegraph and Waterproof 











Cable Company, and will transmit 350-horse power, equal to 
the supply of 8500 8-candle power lamps. The chief dis. 
tributing station is near the Free Library in the centre of the 
business part of the town, and thence the current is trans. 
mitted to the transforming stations, when the high tension of 
2000 volts is reduced to 100 volts, at which it passes to low- 
rom mains connecting with the wires of consumers. The 
nstallation, it will be seen, is as yet of modest dimensions ag 
compared with some other municipal undertakings described 
in these columns. Even so, however, it seems to have been 
made upon remarkably economical lines, since the initial ex- 
penditure is estimated at no more than £16,000, the small 
cost being attributed in great part to the fact that the whole 
of the street work was carried out by Corporation workmen 
under the direction of the borough electrician, whose plans 
were approved by Professor Ayrton and Mr. Preece, chief 
electrician of the Postal Telegraph Department, 





























BREAKDOWNS AT SEA.* 
By Mr. W. WELBURY. 
(Concluded from page 498), 


Improvised air pump.—The 8,8, Whickham, of Newcastle, in May 
last year, when on a voyage from Palermo to Philadelphia, 
fractured her crank pin duringa heavy gale when about 1400 miles 
from her destination, The two oe of the pin were secured by 
making a clamp of the crank pin brasses, the crosshead bolts were 
used, as the large end bolts were too long for clearance in the crank 
pit. This made the high-pressure engine available, but as the 
air pump was on the low-pressure engine it was useless, and other 
means had to be found, so that the condenser could be used, for 
there was not sufficient coal on board to complete the run exhaust- 
ing into the atmosphere. An air pump was improvised by taking 
two pipes from some other part of the engine-room ; one of these 
was jointed to the bottom of the condenser at one end, at the 
other to the suction side of an auxiliary pumping engine, commonly 
called the ballast donkey. The other pipe was jointed to the 
delivery side of the same L pan at one end, and the air pump cover 
being lifted, the other end was placed over the hot well. The low- 
pressure slide valve was taken out of the chest, the pumping engine 
started creating a vacuum, the engine moving as soon as steam was 
turned on, rather unusual for a single engine. The run was com- 
pleted in this manner, three-quarter speed being got with the 
ordinary consumption, 

Shifting a crank at sea.—The s,s, Stockholm City left London for 
the United States on January Ist, 1893. All went well, good 
weather being experienced until the 8th, when it became pretty 
rough, but did not last long. Some few hours after the weather 
had moderated the low-pressure crank broke close by the forward 
web, the part of the bed-plate carrying the after main bearing was 
also carried away. The only thing to do under the circumstances 
was to change the high-pressure crank shaft over to the low-pres- 
sure end and go on with one engine. This was commenced, but the 
weather again became bad, and it was found impossible to lift it 
with the vessel tumbling about so much, so they had to content 
themselves with stripping off the light gear and taking out the 
high-pressure slide valve. The weather moderating, it was again 
attempted, but had to be postponed as still too risky. However, 
the next day the shifting was done, and the short piece off the 
other shaft coupled on to carry the go-ahead excentric, the key- 
way was cut, sheave secured, and go-astern end of link slung. 
On the 16th at 5a.m., the steam was ready, and for three hours 
the engineers tried to start the engine, but withoutsuccess, In the 
afternoon, the ship having been got before the wind, after one and 
a-half hours efforts a start was made, but after running three 
hours there was another stoppage, owing to the turning whee! 
coming loose. It was the forenoon of the 17th before the engine 
could be persuaded to go on again. All went well until the 20th, 
when another a occurred, the engine refusing to go over 
the centre. Two days were spent before another start could be 
made; the next stoppage wasin Halifax Harbour. The weight of 
the shaft moved was six tons. The work had to be done in a very 
confined space ; but this would only have been the work of twelve 
or eighteen hours had the veesel been at rest and all gone well 
with them, but in a heavy sea it would be a very tedious and 
dangerous piece of work. 

A novel contrivance.—Some years ago the s.s, Ardenrigh, of 
Glasgow, very nfuch astonished aJl who saw her steam into 
Hampton Roads, Va., on one of her voyages to the United States, 
The propeller blades had all been thrown on the passage, the last 
one being lost when about 300 miles from her destination. ll sail 
was set, but the little wind there was did not give steerage way ; 
the vessel simply lay like a log in the water, drifting with the 
current, and little prospect of being taken in tow, as they were out 
of the ordinary track of shi A proposition to convert the screw 
into a paddle steamer was discussed and decided upon. It did not 
offer much promise of success, but there seemed no other means of 
extricating themselves from their unenviable ition, The 
material to hand was wooden spars for the shaft, stout deals for 
the arms and floats, and one of the cargo wincbes for a motcr. 
Holes were cut in the vessel’s bulwarks on either side for the shaft 
to pass through, the plummer blocks were of wood lined with sheet 
metal, the planks—in the form of a cross—were bolted to the ends 
of the spars, braced by bars of iron, and tied to the shaft end by 
rods of iron, The shaft was then connected to the winch by gear- 
ing, steam was turned on, the paddles revolved, and the remainder 
of the voyage was completed at a speed of 14 knots per hour. 

Shipping a —— at sea.—The steamship Cereda when on a 
passage in ballast from Teneriffe to Pensacola lost her propeller, 
the shaft breaking short off at the outer end of the stern tube. 
The weather being fine, the engineer set about getting ready to 
ship the spare tail end shaft and propeller, which they knew, of 
course, would have to be done on getting into the nearest port, 
expecting to be towed by the first steamer that came along. A 
plate was taken off the tunnel to get the spare shaft into it and 
the broken one out; several lengths of intermediate shaft that 
were in the way were lowered on to the tunnel floor. After drift- 
ing about for some days, no vessel heaving in sight, and havirg 
got into shallow water where they could anchor, it was determined, 
as the weather was fine, to go a step further by drawing in the 
broken shaft. The after ballast tanks were pase out ; this 
tipped the ship by the head, bringing the top of the broken shaft 
level with the surface of the water. The shaft was drawn in a 
short distance, and a wooden plug driven into the outside eud of 
the tube, the broken shaft was then got into the hold. The next 
thing to be done was to get the spare shaft into the tube, and 
this was also successfully accomplished. As everything had so far 
gone well with them, it was determined to try and — the pro- 
peller the next morning. However, as the weather changed for 
the worse, the idea was abandoned for the time. But all the 
blocks, tackle, and tools necessary for the purpose were got in 
readiness and the fore peak filled with water to lift the stem a 
little higher in the water ; this brought the stern bush about one- 
third out of the water. The weather having again become fine, a 
start was made by lifting the propeller out of the hold on to the 
deck. It was then passed from No, 3 derrick to No, 4, and by 
No. 4 over the stern to the blocks banging under the quarter. 
All seafaring men know that this part of the procedure would 
have been impossible bad the ship rolled ever so little. There 
was a slight swell, just sufficient to move the propeller about as it 
hung in the water, which rendered the operation of shoving out 
the shaft rather difficult, but this was got over, though not witbout 
damaging the thread. on the shaft very much, the nut having to 
be hammered up all the way, until the hammers, one by one, were 
lost into the sea from one cause and another. You will under- 




























































































* Read before the Yorkshire College Engineering Society, February 18th 
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stand that the men outside were working in the ship’s boats, of 
course. The nut still had l4in. to go to get it home, The follow- 
ing contrivance was used :—One of the hatch beams, a piece of 
hard wood, about 12ft. long by 10in. by 6in., was slung under the 
nut with a short strop round the end of it over a lug of the nut; | 
the other end was made fast up to the quarter, and the engines 
turned by the turning * am until the strop was broken ; the nut was 
then as hard 3 as they could expect to get it by this means, | 
and took the s ip into port. Twelve days elapsed from the | 
time the accident happened until the ship was under weigh again. | 
It will be noticed in this ple how the success attending each | 
step gradually led up to the result, Had the engineers not set to | 
work preparing for what they knew would have eventually to be 
done if ever they reached a port, it would still be considered an 
impossibility to ship a propeller at sea; but as one thing after 
another was completed, they were emboldened to proceed further | 
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end further, until their «fforts were rewarded, and they have the 
satisfaction of knowing they are the first who have ever accon- 
plished what at the time was by the shipping journals termed a 
marine feat, 

Tools ond appliances.—Considering the nature of the risk, the 
amount of valuable property, and number of lives often at stake 
through the liability of steamers’ machinery to accident, the tools 
and appliances carried on board ship for the purposes of coping 
with these occurrences are few. All ships in deep-sea trades 
should have a workshop, in which there should be a smiths’ hearth, 
a small strong screw-cutting lathe—such as are to be found in her 
Majesty’s ships and some of the liners—a bench with two or three 
vices, and lockers for the other tools, This workshep should be in 


FICS 


close proximity to the engine-room, but at the same time so 
situated that it can be worked in with some degree of comfort 
in the tropics ; it would be of little use if its position is such that 
it is impossible to stay in it—much lees to work—for ten minutes 
without being half suffocated. Tools to replace those worn-out or 
broken are often supplied with the stores by the ship’s chandler, to 
whom, of course, all sorts and conditions of tools are as one, and it 
becomes a question of price, not quality. Seeing that ships carry 
£0 few tools, they should all be from the hands of well-known 
makers. Among the appliances carried, the tube-stopper is one 
decerving special mention, for it has saved no inconsiderable 



































amount to shipowners in the shape of time that without it would 
have been lost ; it has also averted some injury to the constitution 
of the engineer. Prior to its advent a burst tube was dreaded 
above most things by the engine-room staff, for as soon as the fires 
could be drawn and the water and steam let out of the boiler 
into the combustion chamber, over the hot brickwork some- 
one bad to go, joint a plate over the end of the tube, 
and tighten up the stay rod. The boiler was then run up or 
pumped up with cold water—shortening its life—and in two 
to three hours steam would be showing again. This procedure 
would have to be gone over and over again probably on the 
passage, as where a tube has burst through “‘ pitting” there are 
generally a few more in a nearly similar aula: The worst 
case of this sort the writer has heard of was that of a Cardiff 
The ship was on her first voyage when 





steamer a few years ago. 





DIAGRAM 3 


| diameter, 


thetubes commenced to give out; this went on tosuch an extentthat 
before its completion such a number of tubes had been stopped, 
that all the bar iron about the vessel that could be taken—hand 
rails, deck rails, bridge rails, &c.—were used for stay rods, with the 
result that when she reached port the ship looked as if she had 
met a hurricane which had been partial to and swept away all her 
rails. It is a matter that offers food for reflection, that in these 
days, when its value and usefulness is so well known, and its price 
is so low, the indicator should not be found in all steamers, 
Considering its value only as regards the question before you, how 
easy it is by its use to locate internal defects that take many hours 
to find by ordinary examination, 

GEIt will probably be noticed in many of the instances of repairs at 
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sea you will hear of to-night, where an accident to the engine 
carrying the pumps occurs, there is always a disposition shown to 
repair it if possible, rather than proceed with one engine exhaust- 
ing into the atmosphere. In one ship where the low-pressure 
connecting-rod was broken the engineer made a connecting-rod 
from a beam of wood and wrought iron straps to drive the pumps, 
as these were all on the low-pressure engine. The reasogs for 
this anxiety to have the pumps working if possible are :—The 
desire to keep sea water out of the boilers, owing to its tendency 
to deposit its impurities on the heating surfaces ; the economy in 
fuel due to the us2 of the surface condenser. You must remember 











that vessels are often great distances from a coaling station, they 
seldom leave port with more than a small percentage of coal over 
that estimated for the passage, as carrying more would mean carry- 
ing less + the great trouble there is getting a single engine 
to start; the greater difficulty in handling the vessel when going 
into port, for there is no fly-wheel to assist the engine over the 
centres ; the go-ahead sheave invariably has to be shifted, this in 
itself involving considerable labour, and wken this operation is com- 
pleted there is no surety that the engine will start, it may go away 
at once or it may be aaa a hours or even more ere it is got 
to move. An example will bs given that will bring this more 
prominently to your noticce. 

Some parts of the engine 
are found very difficult to 
repair, while others seem to 
lend themselves—if the ex- 
pression may be allowed—to 
this purpose ; this is a question 
of design. As an instance of 
this—see Diagram I.—a cast 
steel excentric strap belong- 
ing to an engine fitted with 
‘* Hackworth” valve gear, it 
would be impossible to plate- 
patch this—a favourite method 
of repair with ——— en- 
gineers—but to look at it, it 
almost points out the best way 
of remedy if the means are at 
hand. ‘The difficulties to be 
surmounted are the finding 
of a bar stout enough to 
make the strap of sufficient 
rigidity, so as not to allow of 
any working of the broken 
parts, the bar also had to be 
of diameter sufficient to form 
a collar at each end for ] fin. 
holes ; the bar was found ‘in a 
*tween deck staunchion 2}in. 
The next thing was to work this bar in the small port- 
able forge ; it was no doubt a tedious process, and would necessitate 
many heatings. This repair was done on a vessel crossing the 
Atlantic, 

In Diagram II., Fig. 1 shows how the crank web of a U.S. N. 
paddle steamer was repaired with wire rope, part of the standing 
rigging. Clips were made out of flat iron and bolted to the broken 
crank to keep the rope in position ; it was then tightly wound round 
the crank. This job was found very satisfactory, and lasted for 
some time. Fig. 2 gives you three ways in which a crank shaft 
can be repaired ; that marked A does not appear strong enough, 
and hardly recommends itself, but it has been found good enough 
to gota ship into port. B shows solid crank drilled through webs 
and crank pin ; most solid cranks have been made thus for some 
It would appear almost a hopeless task to try and drill a 








years, 


2in. hole through this mass of metal with a ratchet brace, yet 
it has been done at sea. It took consideradle time, and great 
difficulty was experienced owing to the want of tools, or material 
to make them, but the work was perssvered with until success 
attended the efforts of the workers. A pin was driven through 
the broken crank, and the steamer reached a harbour, C shows 
how broken webs are repaired. At Fig. 3 you see how crank 
webs or crank pins of built sbafts are secured when they work 
loose, which they sometimes do. 

In Diagram IIL, Figs. 1, 2, and 3 relate to the Perseo. It will 
be noticed that this isa more than usually elaborate repair, the 
engineer being fortunate in having a lathe on board ; he had also 
a short length of shaft that was convenient for transport. 
It was taken on deck for repair, which was done as fol- 
lows :—Holes A A, Fig. 9, were drilled some distance into each 
part of shaft, and turned dowels, 4in. diameter, were let into these 
to take thestrain. Five bolt holes 33in. diameter—B. Fig, 9—were 
then drilled in the collars, turned bolts with nuts at each end were 
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made and fitted, three turned distance pieces C, 54in. diameter, 
were let a little way into each collar, the whole was bolted up, 
making a good sound repair. Eight days were occupied on the 
work, working continuously without stoppage. This perhaps was 
doing the thing too well, throwing away valuable time on what, at 
its best, was still only temporary. 

Diagram IV. refers to the intermediate thaft. The breakage at 
A, Fig. 1, is perhaps one of the worst that can occur to the shaft 
under discussion ; anything that can be done at sea in the shape of 
repair involves so much , on ard when finished is far from 
reliable, The method shown is sometimes varied by letting the 
L pieces into the shaft and bolting them to it. The other views 
shown on the diagram explain themselves. It is always advisable 
to stre en repairs to this shaft by chains—see Diagram V., 
Fig. 1. ithout doubt the best method of repair for a broken 
po gaan shaft is a Thompson’s coupling—see Fig. 3, Dia- 

m V, 

iagram V.—Fig. 2 shows a device resorted to by an engineer to 
rrevent the detention of his ship for some weeks in a foreign port. 
The tail shaft had broken short off at the stern bush ; to get a new 
end on it it would have to be sent to another port some days’ sail 
distant. There was a small shop and a foundry at the port where 
the vessel then was ; as the shaft wae long enough another taper 
was cut on it, and the shortening made up by a cast iron distance 
piece as shown. 

Diagram VI.—Fig. 1 is ordinary stern tube ; Fig. 2 is Davison’s 
stern tube, showing covers ; Fig. 3 is Donovan’s stern tube, showiog 
the two stuffing boxes, the A one of which is the special feature of 
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this invention ; the stuffing boxes to which thesea water has ascess 
are marked A. 

Diagram VII. is elevation and section showing the cylinder of 
the s.s. Sandringham patched with wood. 

Thompson’s coupling.—In the writer’s opinion no screw steamer 
should be allowed to go to sea without this or some equivalent 
appliance, 

There are many things done by the sea-going engineer that are 
worthy of record, but rarely get known. For instance, an engineer 
once saved his vessel when the air pump head valve gave out, 
and the ship, in consequence of the loss of speed, was drifting 
ashore, Having no time to draw the pump and renew the valves— 
two hours’ work—he lifted the pump cover, split a valve—india 
rubber—from the hole through to the edge, passed it on to the rod, 
and stitched itin its position. Another, itis said, when the propeller 
nut had worked locse at sea, ingeniously contrived a diving bell with 
a window in it and two blind sleeves, so as he could use his hands as 
well as see, from a windsail and an empty beef cask. In this he 
was lowered into the water, where he succeeded in securing the 
nut again. A Bristol steamer, whose rudder had been carried 
away in a gale when crossing the Atlantic, was safely navigated to 
port with a jury rudder made by the engineer, 








A New Saloon STEAMER FOR THE THAMES, — The Queen 
E!izabeth was launched on the 6th inst. from the building yard 
of the constructors, Messrs. Edwards and Co. The vessel] tas 
been built for Mr. Edgar Shand. She is the largest up-river 
boat ever floated, and she will run between London and Ham; ton 
Court daily. 
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SANITARY WORKS AT RHYL. 


Ruyt as 8 health resort has been highly commended by 
the most eminent physicians of this country. It has a re- 
markably recuperative and exhilarating atmosphere. It is 
only necessary to observe the rapid transformation which 
takes place amongst its visitors who only sojourn there for a 
few days. The pale faces scon assume the ruddy hue of 
health. Those conversant with the great advantages which 
Rhyl offers to those seeking change or recreation were aware 
that in order to secure the fullest benefit derivable from a 
visit to this place, it was essential that the sanitary condition 
of the town should be put upon such a firm foundation that 
all the advantages of its exquisite climate may be fully 
secured by the visitors. 

The Urban District Council of Rhyl have been extremely 
active in endeavouring to place their town in such a sanitary 
condition as to bear criticism, and which would firmly esta- 
blish its reputation as a health resort, and be second to none 
in the country. A few years ago, Rhyl, like many other 
seaside towns and health resorts, was drained by a system of 
sewerage which involved a tide-locking of the sewers twice 
every day, for at every period of high water, which more or 
less affected the whole of the sewers of this district, the 
sewage was dammed back by the tide under the town. The 
experience of recent years has shown that such a system is 
most pernicious, and has great disadvantages from a sani- 
tary point of view, and there is always great uncertainty 
as to whether or not, if a heavy storm were to occur 
at the period of high water, when the sewers are tide- 
locked, it would in all probability involve the flooding 
of many of the lower basements of the houses in the town— 
as not infrequently happens in many health resorts in this 
country ; and to avoid all this the Urban District Council of 
Rbyl, acting upon the advice of the engineer, determined 
that the sewers should no longer be tide-locked, that there 
should be no possibility of any stagnation within the sewers 
of Rhyl, and that they should firmly adhere to the principles 
laid down by the late Sir Edwin Chadwick, of “ Circulation, 
not stagnation.” Although Rhyl had spent a considerable 
amount of money on its former system of sewerage, the 
Council have undertaken—at an expenditure of about 
£30,000—reconstructing the sewers, making a new outfall 
for the sewage, the construction of a high-level reservoir iato 
which the sewage is to be stored while the tide is unfavourable 
for its discharge into the sea, and the erection of ample 
pumping machinery to deal with any storm water or sewage 
which may enter the sewers, so that the sewers of Khy] shall 
ever have a moving stream flowing through them, no stagna- 
tion being permitted in any portion of the system of 
sewerage. 

The new works consist of an iron outfall pipe 18in. in 
diameter, carried for over three-quarters of a mile into the 
sea-way, in order that the sewage may be conveyed that 
distance from the shore. The construction of an elevated 
reservoir which has a capacity exceeding 380,000 gallons at a 
sufficiently high level to be able to discharge the sewage 
immediately after high water, so that the whole of the 
discharge of the sewage takes place on the top of the reced- 
ing tide within two hours after high water, if the reservoir 
was full, but as the ordinary sewage of Rhyl would noi fill 
the reservoir to more than one half of its capacity, the time 
of discharge upon the first part of each ebb tide would be 
limited to something over an hour. Discharging as it does 
upon the first of the ebb, the sewage is conveyed rapidly away 
to sea, without the slightest likelihood of anything ever 
returning upon the shore at Rhyl. The whole of the sewers 
at Rhyl have been reconstructed so as to convey the sewage 
to a pumping station which has been constructed inside the 
gas-works, and within the building there are provided six 
gas engines. Two of the larger gas engines are each capable 
of lifting 300 cubic feet of sewage per minute (2,700,000 
gallons per day) into the covered high-level reservoir. The 
two intermediate gas engines are capable of lifting 45 cubic 
feet of sewage per minute into the reservoir. One of the 
larger engines would suffice to deal with the storm water and 
one of the smaller engines with the ordinary sewage, but the 
second one provided in each case is a duplicate for use to 
provide against a breakdown. There are also two other gas 
engines provided which are used for working a screening 
apparatus, by which the sewage is screened, and has removed 
from it all the floating matter, which might be brought back 
by the wind on to the sea shore, as well as any other matters 
which are likely to lodge in the reservoir, and these engines 
are also in duplicate, one of them being always sufficient to 
perform the work necessary for the screening of the sewage. 

On the sewage arriving at the pumping station, it passes 
through the revolving screening apparatus, and thence passes 
forward to the pumps, which are continually at work pump- 
ing it into the high-level reservoir, there to accumulate until 
such stage of the tide as it is safe to discharge it into the sea. 
The gas engines have an arrangement by which they are 
intended to be made absolutely automatic. Thus there is a 
float arrangement so constructed that when the sewage falls 
in the sewage well and the pumps are likely to draw air, the 
float opens a valve by which the water-pressure from the 
town water mains is brought to bear on the piston within 
the cylinder, and this communicating with the friction gear 
by which the pumps are put in and out of gear with the gas 
engines, throws the pumps out of gear, and the moment they 
are out of gear the gas engine itself controls the supply of 
gas, and still goes on working without the load, using only a 
small proportion of the gas that was necessary when the load 
is upon the engine. When the sewage again rises in the 
sewage well to such a height as it is safe for the pumps to 
start to work again, the float in rising opens another valve, 
which again admits the water pressure to the opposite side of 
the piston to that which it was admitted on stopping the 
pumps, when the force exerted by the water pressures forces 
the friction gearing into position, and brings the pumps into 
action when the engine goes on pumping, and this action is 
repeated as often as necessary day or night. Every engine 
is a complete duplicate ; that is, there is no communication 
between any other engine and pumps, but every engine has 
separate suction and delivery to the high-level reservoir, and 
if necessary all four engines could be working simultaneously 
in case of an exceptional storm. The covered reservoir is 
ventilated by means of lofty columns 40ft. in height to the 
point at which the air from the reservoir escapes, and the 
sewers of the town are ventilated by means of columns of an 
ornamental character, or shafts carried up the highest houses 
and specially fitted with globular heads, through which blow 
tubes pass, so as to be able to disperse at once any foul air 
which might escape from the sewers. 

So bad was found to be the nature of the ground, that the 
sewers of the town have been almost entirely constructed 
upon artificial foundations of timber and concrete. Every 





sewer in the town can be readily examined, as a large 
number of manholes have been constructed, and at every 
mavhole means are provided for extra flushing. Every 
sewer is provided with automatic flushing tanks, and 
every sewer throughout the district can be effectually flushed 
as often as required. Every house drain in the district 
between the house and the sewer has been relaid, and an in- 
tercepting trap has been introduced between the house and 
the sewer, with an air opening, so that every house is 
separately cut off from the sewer. 

In its works of sewerage Rhyl possesses a system that is not 
surpassed by any seaside health resort, and it is only equalled 
at most by two or three other seaside health resorts in this 
country. 

The Urban District Council have not been unmindful of the 
necessity for recreation for the visitors to Rhyl, and they 
secured, a few years ago, parliamentary powers, in order to 
reclaim the Mudlands and convert them into a magnificent 
marine lake. Those who knew these Mudlands knew how 
inattractive they were, and what a drawback their existence 
was to Rhyl. Now they have been reclaimed by the construc- 
tion of a curved embankment 1300ft. long and over 20ft. high, 
pitched with stone on the outer slope. A lake of nearly 40 
acres in extent, with an island in the centre and a broad 
margin all round, has been provided in close contiguity to the 
town, on which boating may be indulged in with pleasure, 
comfort, and safety. This lake contains over 40 million 
gallons of water, and is filled with fresh sea water. It is the 
intention of the Urban District Council to put up in connec- 
tion with this lake a landing stage and every modern 
convenience necessary for the use and enjoyment of the lake. 
The large extent and capacity of this lake, and the particu- 
larly favourable position it occupies with regard to the town, 
will add still further to those influences which have made 
Rhyl so prominent as a health resort. 

The engineer for the works has been Mr. Baldwin Latham, 
M.I.C.E., Westminster, which have been carried out under 
the immediate superintendence of Mr. H. Lane Brown, who 
has acted throughout as resident engineer. 








ELECTRIC LAUNCHES FOR PASSENGER 
> TRAFFIC. 


THE idea of utilising electric launches has almost invariably 
been associated with their employment for pleasure purposes, 
especially on lakes and in connection with exhibitions. A 
few boats of this character, it is true, have been constructed 
and used experimentally by the British and other Govern- 
ments, and although it has occurred to some to employ this 
type of launch for dealing with a regular passenger service, 
yet it is only recently that this method of handling traffic 
has been practically carried into effect. It is therefore 
interesting to be able to place this particular instance on 
record. Strange to say, it is at Bergen, the centre of Nor- 
wegian shipping and commercial transactions, where this 
service has been introduced. According to the Elektro- 
technische Zeitschrift, of April 18th, the port is divided into 
two parts by a deep stretch of sea, considerable trade and 
passenger traffic taking place between the two shores. Fora 
long time the latter was dealt with by means of simple 
rowing boats, but as these were found to be totally inadequate 
for the service it was thought that a good substitute would 
be afforded by the adoption of either steam or petroleum 
launches. For some reason or other, these schemes were 
rejected, and the Bergens Elektriske Faergeselskab decided 
to introduce launches propelled by electric motors driven 
from storage batteries. 

The equipment comprises eight launches, together with 
charging station and boat house. The dimensions of the 
launchesareas follows :—Length over all, 26ft.; width, 6ft.6in., 
and depth, 2ft. 8in.; the displacement being six tons, and the 
carrying capacity eighteen persons. The launches differ 
somewhat from those constructed in this country, in so far 
that they are built symmetrically fore and aft, that is to say, 
they are fitted with a screw and rudder at each end. The 
screws are connected to a common shaft, which is directly 
coupled to the motor spindle. This arrangement has been 
adopted so as to avoid the necessity of turning the launch 
round on leaving the landing stage, and so as to render steer- 
ing easy. The electric motor, which is series wound, is 
arranged in the centre of the launch ; it weighs 6 cwt., gives 
3-horse power, and is so boxed in that it cannot be detri- 
mentally affected by water. The accumulator cells are 
arranged partly under the seats, around the sides, and partly 
in the body of the launch; they are of the Tudor type made 
by the Hagen Accumulator Works. The battery consists of 
32 cells, connected in series, and having a total weight of 
2tons 8 cwt. The speed of the motor, and therefore the 
launch, is regulated by means of a controlling cylinder having 
special connections, which cut in and switch out the field 
coils. The direction of rotation and the steering gear are 
also governed from this cylinder. The mean speed of the 
launches is 7ft. 6in. per second, 450ft. per minute, or 5:1 miles 
per hour, the consumption of energy amounting to 2300 
watts. Although this speed is comparatively low, it has 
proved satisfactory, considering the short distance to be 
traversed and the heavy shipping traffic in the port. The 
electric launches commence work in the winter at 7 a.m., and 
terminate at 930 p.m.,@ five minutes service being main- 
tained; whilst in the summer the passenger traffic is 
handled at more frequent intervals. Each launch travels a 
distance of 37 miles a day, and has hitherto transported a 
daily average of 1800 passengers. The batteries are charged 
during ‘the night, when also any repairs are carried out. The 
capital expenditure on the boats was £2500, and that for the 
charging station, boat-house and landing stages £2000, or a 
total of £4500. The launches have maintained an uninter- 
rupted service during the past nine months. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 
THE quarterly report, ending March 3lst, of the Railway Com- 
missioners of New South Wales, shows the following results :— 
Quarter ending Quarter ending 
Raiiways. March 31st, 1895. March Sist, 1894. 
5 wade eh vee Mice | ree 2,462} 
1895. 1894. 
Revenue, passengers, £264,740 £280 623 ) 
a merchandise £383,135 £367,070 ) 
Expenditure .. oe 00 00 20 de 
Train milesrun .. .. 
Earnings per train mile 
Expenditure per train mile .. .. 
Expenditure to earnings, per cent. 
Number of passengers. . oo 
Tonnage of goods traffic . 
Tonnage of livestock traffic 


Miles open 
£347,698 
£365 314 


£647,875 
£368,959 .. 
1,867,262 .. 

6s, 11}d. 

8s. 114d. 
56°95 











Tramways. 
Milesopen .. oc ve oe 
Revenue .. .. . 
Expenditure .. A 
Train milesrun .. .. .. 
Earnings per train mile “oe 
Expenditure per train mile .. .. 
Expenditure to earnings, per cent. 73°90 67°33 
Number of fares collected... .. .. 17,848,222 ,, 16,994,526 

The report states that the goods earnings have increased as 
follows :—Live stock, £5431 ; wool, £5057 ; coal and other minerals, 
£7586 ; while grain and general merchandise have decreased £1918, 
although in consequence of cheaper rates operating the weight 
carried has increased by 32,220 tons. The first-class paseenger 
receipts have fallen off to the extent of £11,688. The expenses 
have been considerably increased during the quarter in conse. 
quence of a majority of the workmen having been put on full time, 
but by economies in other directions the total expenditure hag 
been limited to a net increase of £3645 only. 

A conference, consisting of the representatives of the railway 
management of New South Wales, Victoria, and South Australia, 
have agreed to a mutual basis for working the Riverina trsftic, 
thereby avoiding the competitive rates for the border treffic that 
have been in force formerly. It is understood that a considerable 
difference in revenue to the three Colonies concerned will result 
from the arrangement arrived at, but the detaile will not he made 
known until it receives the formal sanction of the various Govern- 
ments. 

A Commission was appointed some time ago by the Victorian 
Government for the purpose of invéstigating the working of 
the tariff and its effect upon trade in that Colony. After a pro- 
longed inquiry made through various districts, and examining 
workers in almost every trade, the members of the Commission 
have given in their final report. They recommend wholeeale re- 
ductions of duties, and that after the present reductions proposed 
no alteration in the tariff should be made for five years, 

The new tax that has come into operation in New Zealand is 
causing great annoyance to merchants. It is cited as ‘‘ ‘lhe Land 
and Income Assessment Acts Amendment Act of 1894,” concerning 
which the following notice has been issued by the Commissioner of 
Taxes :—‘‘ Representatives of foreign traders having no domiciled 
agent in the Colony are required, under the provisions of the Land 
and Income Assessment Acts and the regulations thereunder, to 
furnish prior to leaving the Colony, or from time to time as may be 
required, returns in the form and manner provided of the income 
derived from all or any trade or business entered into or contracted 
for within the Colony. The values of such trade or business 
entered into or contracted for must be ascertained from pro formd 
invoices prepared on the orders given. Note.—In the event of any 
person failing or neglecting to furnish this return, any goods sub- 
soeeay imported by his principals may be detained by the 
collector of Customs until the tax levied is paid. Any person 
making a false return is liable to a penalty of not lees than £5 or 
more than £100, and to pay treble duty.” 


March 31, 1895. March 31, 1894, 
= 61 +e 55 


£73,366 .. 

£54,221 .. 

638,£30 .. 
2. Sid. 
1s, 83d. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a good attendance on ‘Change to-day. Demand for 
steam coal was good. Stems are well filled, and prices firmer. 
Notwithstanding the dislocation of busi caused by the holidays, 
the shipment of coal during the week has been large. With others 
the big Wilson-Hill liner the Ludgate Hill is due to load tons 
cargo and 2000 tons bunkers. The Waterford and Limerick coal 
contract has been secured by the Ebbw Vale Company for — 
loading. The importation of iron ore continues to be brisk. The 
Auckland Castle, Godmunding, and Rhymney have been dis- 
charging cargoes at the Ebbw Vale wharves, and the Racine and 
Ross at the Blaina wharf, on account of the Blaenavon Company, 
At the Great Western wharf the Spakesby bas discharged a cargo 
of pyrites, and the William Connel has loaded a cargo of manure, 
The Alumina is due with a cargo of grain from Rosario, consigned 
to Parnall and Evans. The timber firms are adding to their 
stocks, several cargoes of deal being expected daily. One cf the 
fleet of oil tank steamers—the Kura—managed by Messre. Stevens 
and Mawson, of Newcastle, arrived in Mordey and Carney’s dry 
docks Monday morning for repairs. During the week the James 
Spier has been undergoing similar treatment by the Uaion Dry 
Dock Company. A tail shaft and stern frame have been repaired 
at the Usk Forge for Cardiff and Barry respectively. 

Prices ruling on ’Change to-day were as follows:—Coal: Best 
steam, 9s, to 9s, 6d.; seconds, 83. 3d. to 8s. 6d ; house coal, best, 
103. 3d. to 103, 6d.; dock screenings, 5s.; colliery, smail, 4s, 9d. ; 
smiths’ coal, 6s. 6d. Pig iron: Scotch warrants, 433. 2d.; hematite 
warrants, 43s, 34d., f.o.b. Cumberland ; Middlesbrough No. 3, 
34s. 114d. prompt; Middlesbrough hematite, 42s; Iron ore: 
Rubio, lls. 6d.; Tafna, 10a. 9d. to lis, Steel rails, heavy 
sections, £3 12s, 6d.; light sections, £4 53, Tin-plate bars, 
£3 15s.; Siemens tin-plate bars, best, £3 183., delivered 
in the district, cash, less 24 per cent. Tin-plates: Bessemer 
steel coke, 9s. 3d. to 9s, 6d.; Siemens, coke finish, 93, 6d, to 93, 9d. ; 
ternes, per double box, by 20c., 193. to 20s, 6d. Pitwood, 
15s. 6d. London Exchange Telegram: Copper, £42 12:3, 6d.; 
straits tin, £62 Freights without change. 











THE IRON, COAL, AND GENERAL TRADE, 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

THE signs of a genuine revival in the metal trades 

are no less marked. Indeed, ir sters ti 

recent events are all in favour of a steady develop of R 

and if prices are not advanced unduly a good autumn business may 

ensue. Consumers on shipping account continue to order freely. 

Australia is one of the most prominent markets to which larger 

consignments are being made—a result of the sounder financial 

condition of that country. Galvanised sheets are the department in 
which greatest briskness is shown, but the orders for bar iron, hoop 
and strips, and crude metal lately booked are improved, both 
in quantity and value. Galvanised iron, 24 w.g., f.o.b. Liverpool, 

is row £9 17s. 6d. to £10 upwards. Black sheets, doubles, £6 103., 

and trebles £6 17s, 6d. to £7, Marked bars are unchanged, but 

merchant iron is worth £5 10z., and common bars £5 7s. 6d. Hoops 
and thin strips are £6 53., gas strip £5 53., common tank plates 
£5 10s, to £6 10s., stamping sheets £7, and best thin sheets £9 10s. 

Staffordshire all-mine hot-blast is 523, 6d. to 55s,, part-mines 

383. 6d. to 393. 6d., and cinder 363, 

Eagineers and machinists in this district are expressing satisfac- 
tion that, compared with last year, the value of machinery ex- 
ported to all markets in May bas improved by 8 per cent., or 
from £1,003,730 to £1,090,812; and in the five months by 11 per 
cent,, or from £4,337,326 to £4,814,195. Steam engines fell off 
for the two periods from £3,341,317 to £254,025, and from 
£1,176,216 to £1,007,193, or 24 per cent, and 14 percent, Taking 
machinery and steam engines together, however, there is still a 
net increased value on last year of £6790 for May, and £307,846 
for the five months. Other increases in value of particular 
interest to this district are—galvanised sheets, 9°8 per cent, and 
1°7 per cent., or from £164,416 to £180,528, and from £828,393 
to £842,778; wire (not telegraphic) from £52,084 to £59,880, and 
from £249,803 to £279,642. The iron and steel exports of all 
descriptions were an increase for May of 11 per cent, in quantity, 
and of 2? per cent. in value. For the five months there was an 
advance in quantity of 1 per cent,, and a decrease in value of 

per cent, 1 

Commercial advices to hand this week from the principal trade 
centres of Australia, although not of a very buoyant tone, are, on 


of the district 
to believe that 
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e whole, it is very satisfying to note, of a more encouraging 
pod = ’ There are some very gratifying indications which point 
strongly to the belief that in the Colonies, as well as in this 
country, the tide has turned, and that the return to an all- 
round Vosiness prosperity is not a remote event. At Melbourne, 
tubes, which have for some time been a drug in the market, are 
moving off more yee and domestic hariwares are in better 
request. Sydney advices are much to the same effect, and 
Adelaide is also improving. i 2 

The manufacturing capabilities of Birmingham’s chief works 
appear to have a ood deal impressed the son of the Ameer of 
Afghanistan when he inspected them on Monday. He ordered at 
the Small Arms Factory twenty magazine rifles and carbines as 
presents for his friends, and also asked that samples of rifles and 
carbines should be sent to Dorchester House for him, It is to be 
hoped that business on a commercial scale with Afghanistan will be 
opened up. His Highness lingered longer than the appointed 
time, asked many questions, and took many notes. Hesaw all the 
processes, and was continually inquiring about the cost price 
of the various goods shown to him, He carried round with him a 
finished magazine rifle and ed the app of its details 
with the corresponding pieces in course of manufacture. He was, 

erhaps, the more interested since the recent establishment of a 
Martini rifle factory at Cabal by Sir Salter Pyne. When pressed 
to cut his visit short so as to get round to the other works, he said, 
‘*T have not come all the way from Cabul for a lunch. This is 
what I came to Birmingham to see, and I will see as much of it as 
Ican.” The latest machine was a new one from the Continent for 
drilling barrels from the solid metal right through from one | 
end instead of, as hitherto, from both ends at once, Exquisite 
cut glass articles were seen st Messrs. F. and C. Osler’s 
establishment in Broad-street. The projected visit to Messrs. 
Elkington’s premises, the well-known silver and _ electro- 
pla’ ware manufacturers, had to be abandoned on t of 
want of time. After luncheon Kynoch’s ammunition works at 
Witton were visited, the various pr and i were 
inspected, and the 2000 workpeople were paraded in the yard, The 
newest machine shown was one for rolling paper cylinders for paste- 
board cartridges, and requiring only to be fed by a girl with stripe | 
of papsr, Steam mandrels, drawing out thin brass cartridges 
from brass blanks, were also seen. Before leaving for Manchester 
the Prince said that, prior to his return to Afghanistan, he should | 
spend another day among the Birmingham works. 

** It was no use to go moaning, as people did, over the depres- | 
sion in trade. They all knew and felt it; but there was a rift at 
the horizon, and he trusted that trade was beginning to look a | 
little better.” Such were the observations of the chairman, Col. | 
E. Villiers, at the annual meeting, this week, of the shareholders | 
of the Mint, whose annual report I summarised in last letter. | 
Continuing he announced that they were in treaty for several | 
coinage orders. In whatever work they undertook their constant | 
endeavour was to do it at the lowest possible cost. In some of | 
their work, however, there was a good deal cf skilled labour, and | 
it was not easy at every fall of orders to send men away in the | 
expectation of getting them again when they wanted them. That 
could be done in certain things, but where skilled labour was | 
required they must keep friends with their workpeople, and treat | 
them fairly, if they were to have them when they wanted them. | 
General orders were scarce, and had not been sufficient to keep the 
works fully occupied during the past financial year. The require- 
ments of foreign countries in respect cf coinage had also been 
rather fewer in number than usual, The dividend of 3 per cent. 


was agreed to, 

Io an lly interesting paper read before the Birmingham 
Association of Mechanical Eogineers on ‘‘ Eight Hours a Day and 
Engineering,” Mr, H. W. Young protested against this latest pro- 

















Messrs. Galloways Limited have arranged with the North- 
Eastern Steel Co., Middlesbrough, to put down a pair of compound 
rolling mill engines for driving the rail finishing mill, with high- 
pressare-cylinders 36in., low-pressure 57in. diameter, and a stroke 
of 4ft. 6in, These engines are to work in connection with 
independent vertical auxiliary condensing engines, of which Messrs. 
Galloway have made several for the same firm. When completed, 
these engines will weigh about 250 tone. 

I may add that in connection with the further plant which is 
being put down by the Manchester Corporation at their electrical 
supp!y station, there has been some exceedingly keen competition 
for the engines. Those already put down were cupalied by 
Messrs, Galloway, and have proved moet satisfactory ; but in the 
competition for the further plant required they have been alto- 
— cut out, and have secured neither the engines nor the 

ilers, I understand that for the engines tenders were, amongst 
others, sent in by three well-known firms, including Messrs. 
Galloway, which were all close upon £12,000, less aon £200 
covering the difference between these tenders ; but the contract 
was secured by Mr, Benjamin Goodfellow, of Hyde, at £12,440, 
whilst the boilers have been secured by Messrs. Heaton and Son, 
of Manchester, 

Amongst other work recently given out in this district, | may 
mention that Messrs. J. Spencer and Co., of Hollinwood, have 
secured a large order from Japan for machine tools of various 
descriptions, including a ber for gun-making ; and Metsrs. 
Vaughan and Son, of Gorton, have during the past fortnight 
booked orders for half-a-dozan of their well-known cranes, two for 
Woolwich and the others for different engineering establishments. 

A new form of screwing and cutting machine has been specially 
designed by Messrs, Joshua Heap and Co,, Ashton-under-Lyne, 
for use in tube works, or in places where large quantities of tubes 
have to be dealt with. This machine, which is termed the “ Rapid 
pn is fitted with an ingenious T chuck for gripping the tu 
without stopping the machine, and the grippiog jaws are adjust- 
able to hold all sizs of tubes from jin. to 2in. inclusive. The 
screwing dies are also adjustable, and can be instantly opened, 
thus allowing the tubes to be withdrawn after the thread is cut, 
without stopping or reversing the machine, an arrangement which 





| not only saves time but largely prevents the risk of damage to 
| threads. 


The cutting off arrangement is conveniently 


— at 
the back of the screwing head, so that a pipe can be a 


ternately 


| screwed and cut witbout removal from the machine, the screwing 


head sliding away after use, and, when cutting, the tube is sup- 
ported close up to the cutting tool by a pair of stay jaws, worked 
by left and right-hand steel screws, 

All descriptions of round coal seem to become more difficult to 
move, and the orders coming to hand are barely sufficient to keep 
pits running three days per week, some of them not doing more 
than two. For the better qualities of round coal, prices, although 
weak, remain without any actually quoted change; but the 
commoner descriptions can be bought at almost any figure, prices 
being regulated more by the character of the busi offering 
than by list rates, and ordinary steam and forge coal can be 
bought at the pit mouth at about 5s. 6d. to 6s. perton. Engine 
classes of fuel show a tendency to harden, owing to the present 
very restricted production of slack, and advances of about 3d. per 
ton are being quoted, but it is difficult to get any very materially 
higher rrice, and at the pit mouth common slack still averages 3s, 
to 33. 6d., with the better qualities quoted 4s. 6d. to 5s. per ton. 

The shipping demand continues very slow, with prices extremely 
low, ordinary steam coal being obtainable at 7s. 6d. to 7s. 9d. a 
ton, delivered at the Garston Docks or the high level, Liverpool. 

Barrow.—There is a quiet tone observable in hematite pig iron 
this week The demand is very small outside the actual local 
consumption of the steel trade of the district. The general 
d d for iron on home account is small, and foreign and 








l. Taking as a basis that engineering was d dent upon 
the coal, pig nd and seaiinsatien oo industries, in which 
there were similar agitations for an eight hours’ day, he quoted 
statistics supplied him by some of the. leading Staffordshire iron- | 
masters of to-day, and concluded that an eight hours’ day all round 
would increase the cost of finished iron 7s. 61. to 103. per ton. | 
If the men received the same wage for working 48 hours as for 53 | 
hours, and were only required to do a proportionate amount of | 
work, the social side of their lives would be improved, and addi- | 
tional work pro rata found for the unemployed. The cost of pro- | 
duction under these circumstances would-be increased 7°94 per 
cent., and if the hours were reduced, taking houra and wages | 
together, the United Kingdom would be very greatly handicapped | 
against ite continental competitors. Mr. Young concladed that if 
we were to maintain our cial supremacy, we must strive for 
cheaper rather than more costly production, 

















NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Basiness generally has opened after the holidays 
with a very quiet tone, and it was not until well on into the week 
that operations at works and collieries were sgain fully resumed. | 
Ia pig iron a lull seems to be coming over the market, and for the | 
next month or so no great weight of buying is looked for ; prices 
in the meantime are being well maintained, although, if anything, 
the tendency is in the direction of less firmness here and there, 
The position of finished iron makers during the last few weeks has 
been gradually becoming stronger, some of them being now better 
off for work than they have been for the past nine months, and 
there is a decided stiffening in prices, although it is exceptional 
where there is any actual advance, 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but only a very limited inquiry reported generally, and 
not much doing to really test prices, For Lancashire pig iron 
makers’ ny re remained at 403. for forge to 42s, 6d. for 
foundry, less 24, delivered Manchester. Lincolnshire makers were 
very firm at fally late rates, the minimum quotations being 37s. 6d. 
for forge and 393, for foundry, net cash, delivered here, and these 
figares are only taken for immediate delivery, quite 6d. more being 
quoted for anything forward. Derbyshire foundry brands were 
perhaps not quite so stiff at recent fall rates, and could be bought 
at about 43s. to 44s., net cash, delivered Manchester. Middles- 
brough was also perhaps a trifle easier, 43s, 7d. to 43s. 10d. net 
cash, delivered Manchester, being about the full average figures 
for good foundry brands. For Eglinton quotations remained at 
about 463, to 463. 6d., and for Gartsherrie 483, 6d. net prompt cash, 
delivered Lincashire ports. 

In finished iron there has been a temporary cessation of home 
inquiries during the holidays, but makers are mostly fairly supplied 
with orders for the presant and firm in their prices, It is only in 
some cases that even for prompt specification bars could now be 
placed at £5 per ton, whilst for forward delivery makers generally 
are indifferent about selling, and in any case will hold out for an 
advance of 2s. 6d. per ton. Delivered in the Manchester district, 
Lancashire bars cannot now bs quoted under £5 to £5 2s. 6d., 
and North Staffordshire £5 23. 64. to £553. Sheets and hoop are 
unchanged, but in cotton ties further moderate American orders 
have been secured at low rates. 

Nat and bolt makers report a slight improvement in this branch 
of trade, with selling prices maintained more closely at list rates 
than they have been recently, 

The steel trade generally, except for some descriptions of con- 
structive material, remains only in a moderate position. Hema- 
tites if anything are rather easier, good ordinary foundry qualities 
being now ily obtainable at 52s, although the minimum 


quotations for some special brands remain at 53s., less 24. Steel 
billets range from about £3 17s. 6d. for the common, up to £4 5s., 
net cash, for the better qualities. Makers of steel boiler plates 
have been endeavouring to get £6 2s, 6d., but it is exceptional 
where business is 





Ba through at anything above £6 per ton, 


delivered in this di 





colonial buyers are few. Prices are easier at 43s. 44d., net cash, 
sellers, and 43s. 34d, buyers. Makers quote 44s, 6d., net f.o.b., 
for mixed Bessemer numbers. There are 30 furnaces out of 75 in 
blast. Last year 36 were blowing. Stocks have increased during 
the week by 2603 tons, and there is now in hand 210,796 tons, 
being an increase of 40,318 tons since the beginning of the year. 

The iron ore trade is depressed. Sales are few, and the demand 
almost wholly restricted to the locality. Prices remain steady at 
93, per ton, net at mines, for ordinary sorts. 

The steel trade is quiet in the rail department, especially in the 
Farness district, where the milis are stopped. In West Camber- 
land there i3 a steady trade doing in rails. Plates are in request, 
and the mills ara fairly busy, but other departments of the steel 
trade are quiet. 

Shipbuilders do not report any new business, although it is ex- 
pected new orders will soon come to hand. They are busy on old 


contracts. 
The coal and coke trades show very little life. The demand is 


| slow, and prices are easy, but not quotably lower. 


The shipping trade is depressed. The exports of pig iron from 
West Coast ports during the week represent 5965 tons, and of 
steel 4567 tons, compared with 12,830 tons and 14,805 tons 
respectively in the corresponding week of last year, a decrease of 
6867 tons of pig iron and 10,238 tons of steel. The aggregate 
shipments to date represent 115,518 tons of pig iron and 150,194 
tons of steel, compared with 173,136 tons of pig iron and 167,896 
tons of steel in the corresponding period of last year, a decrease of 
57,618 of pig iron and 17,702 tons of steel. 

The salt industry on Walney Island is about to be developed by 
a new company. 

There is some prospect of establishing a new industry at Barrow 
for the manufacture of a silk substitute, for which a special foreign 
fibre is utilised. 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 

THE output of coal in the South Yorkshire district was con- 
siderably reduced during the holidays, which were prolonged to a 
greater extent than usual. Stocks, however, were too large to 
allow of any inconvenience on that account. As regards house 
coal, the continued fine weather has materially checked consump- 
tion. Trade locally is very quiet; the tonnage sent to London and 
the South generally, as well as to the Eastern Counties, is con- 
siderably less than at the corresponding period of last year. 
Prices consequently rule low, Silkstones, best quality, being dull at 
from 83, 6d. to 93.; secondary sorts, 7s. 6d. to 7s. 9d.; thin seam, 
63, to 63. 6d. per ton, in quantities at the pits. The house coal 
pits are not working more than three days at present. More is 
doing in steam coal, owing to the Baltic ports being now all 
opened, The South Yorkshire coalowners are finding the Derby- 
shire competition keener than it was. Quotations are from 7s. to 
to 7s, 3d., secondary qualities being obtainable at 62. 3d. to 6s. 6d. 
per ton at the pits. 

This is an exceptionally interesting period in the steam coal 
trade, as nearly all the railway companies affecting the Yorkshire 
and Midland districts are at present in the market for supplies. 
The members of the South Yorkshire Steam Coalowners’ Associa- 
tion have been aiming to obtain 7s, 6d. per ton for the best steam 
coal for export purposes. In this they have not been successful, 
as steam coal has recently been purchased at 63, 9d. to 7s. per ton. 
Reticence is maintained at the quotations at which contracts are 
being taken, but there is little doubt that prices are considerably 
lower than at the corresponding period of last year. Gas com- 
panies are able to contract at 1s. per ton less, and some even at 
1s. 6d. per ton less. Railway companies are faring almost as well. 
In small coal good screened slack is obtainable at from 4s, to 5s., 
and unscreened at 23, 3d. to 23, 9d. per ton, in quantities at the 
pits. Smudge can be had at from ls, to 1s, 3d. per ton. Coke is 
very weak at from 7s. 9d. to 9s, per ton, and at these figures stocks 
are accumulating. 

The South Yorkshire collieries have been doing a larger business 






with Hall of late. During May the total weight forwarded to the 
port was 201,232 tons, as compared with 171,856 tons in May, 
1894, and 156,096 tons in April Jast. The total sent to foreign 
countries was 86,064 tons, as against 54,528 tons, or an increase of 
31.536 tons. For the pleted five ths the figures are 
771,152 tons, as against 756,168 tons in 1894, an increase of nearly 
25,000 tons, Danaby Main heads the list as usual, having for- 
warded during the month no less than 34,248 tons, a weight three 
times as great as asany other colliery. Denaby Main, in the five 
completed months of the year, has sent 119,216 tons, as against 
83,928 tons, being an increase of 35,288 tons. Elsecar Collieries 
are now second with 10,232 tons ; Carlton third, with 7896 tons ; 
Thryburgh fourth, with 7488 tons; while Aldwarke, the property 
of John Brown and Co., has jamped up to 6920 tons, an increase 
of 2408 tons. The figures bring out one fact very conclusively, 
viz , that the coal take is now with the large pits, Twelve South 
Yorkshire pits cent 105,000, or over half of the whole. Of the 
coastwise tonnage, 17,260 tons were sent to London. Exports to 
foreign countries are headed by Sweden and Norway, with 28 595 
tons, against 19,132 tons ; North Russia coming next with 23,110, 
against 11,582 tons ; Germany 8094, against 5810. Larger figures 
are also shown by other countries, the increased business being 
significant proof of the severity of the weather in these northern 
regions, me 

Hardware and cutlery exports, according to the Board of Trade 
returns for May, reached a value of £145,319, against £155,157 for 
the corresponding month of 1894. The increasing markets are 
Russia, Garmany, United States, Chili, Argentine Republic, British 
Possessions in South Africa, and East Indies. Decreases are shown 
by Sweden and Norway, Holland, Belgium, France, Spain and 
Canaries, Foreign West Indies, Brazil, Australasia, and British 
North America. For the five completed months of the year the 
value was £718,676, against £752,424. In steel, unwrought, 
the foreign markets took last month a value of £147,366, against 
£155,069. The markets showing an increase were Sweden and 
Norway, Denmark, France, United States, Briti-h East Indies, 
and Anstralasia. Heavy decreates were shown by Russia, 
Germany, Holland, and British North America. For the five 
—_ oe 3lst May the total business was £675,955, against 

26,054, 

Work has now been resumed at the East End, as well as in the 
lighter cutlery and plating departments, after the Whitsuntide 
holidaye, and there is a somewhat better feeling prevailing. A 
considerable number of inquiries have been received from foreign 
countries, all of which indicate prospects of improving business. 
High-class tool steel appears to be in more animated demand than 
for a considerable time, although the call for crucible steel 

merally is greater. e steel wire trade has been particularly 
Brisk on account cf orders for tramway cables and mining haulage 
ropes, both for home and distant markets. Trade is reported to 
be very slack in Germany, and this has caused the German makers 
to pay close attention to the British market. The effect has been 
to press down prices of wire rods, which, in the common B2ssemer 
kinds, can now be bought in Sheffield at £41is, perton, Ordinary 
high carbon rods realise £7 5s., special rope rods £9 101. O!d steel 
rails for re-manufacture range from £2 12s, 6d. to £2157, Makers 
of Bessemer billets demand from £5 7s, 6d. to £5 12s. 6d. Hema- 
tites are firm at from 50s. East Coast to 52s. West Coast, delivered 
at Sheffield. Lincolnshire forge iron makes about 36s. per ton. 

Although the United States are at present taking an increased 
value in the higher classes of cutlery, the improvement is not 
quite what was expected. Several of our leading manufacturers 
are at present in America, and on their return we shali get a 
clearer idea of what may be looked for in the way of autumn 
trade. Several American hardware merchants were in Sheffield at 
the end of last week, and although they held out hopes of being 
able to do more business shortly, they left behind them much less 
work than was looked for. Advices received from Australasian 
Colonies are not at all encouraging. Travellers representing 
Sheffield houses send back somewhat gloomy accounts, not only 
of the present state of business, but of the outlook generally. 

Mr. George Barnsley, J.P., head of the firm of Messrs. George 
Barnsley and Sons, manufacturers of steel, files, saws, and the 
various tools used in the leather and shoe trade, died on the 
8th inst. at his residence, Oakvale, Collegiate-crescent, Sheffield. 
Mr. Barnsley wa3 a typical Yorkshireman, hearty and outspoken, 
and of great business energy. He attained the position of Master 
Cutler in 1883, the duties of which he discharged most satisfac- 
torily. He was alsoa member of the Sheffield Town Council and 
reached the Aldermanic Bench, and had his health been good he 
would undoubtedly have b Mayor of Sheffield. The business 
at the Cornish Works was begun the year before Mr. Barnsley’s 
birth, and he has been actively associated with it since he was 
fourteen, acting first as traveller for his father, and joining the 
firm on attaining his majority. A gentleman of great enterprise 
and diligence, he built up a most extensive business, and was 
greatly respected not only in Hallamshire, but in the many towns 
where he was well known. 

















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market so far as regards Cleveland pig iron has this week a 
drooping tendency, and has quite lost the animation that was 
apparent last month, people being more desirous of selling than 
buying. Speculators are quiet, and consumers—who bought so 
freely last month—are not badly off for supplies; so that they. 
think that their best course is to wait, as prices in the summer 
season often move in favour of the buyers, and there is not much 
sign of any advance within the next few weeks. Thus it is thought 
that they will lose nothing by waiting, and purchasing supplies as 
they need them. The standard quality of Cleveland pig iron— 
No. 3—is in poor request, and lower prices are generally 
accepted than would be taken last week, though in the ordinary 
course of things the price should have been influenced upwards by 
the good Board of Trade returns and the favourable May statistics 
of the Cleveland Ironmasters’ Association. It is, however, argued 
that the Board of Trade returns are better this year than last, 
because May last year included the Whitsuntide holidays, which 
fell in Jane this year. The price of No. 3 for prompt f.o.b. delivery 
has this week been 35s., a figure taken not only by merchants but 
also by some of the makers, though producers of the leading 
brands, being well supplied with contracts, ask up to 
6d. more, Cleveland warrants have moved very little this week, 
853. 1d. cash being sellers’ general price, but at the close on 
Wednesday the figure was 35s. 4d. cash. A considerable 
quantity of pig iron continues to be sent into the public stores, 
though there do not now exist the inducements that led to the 
large accumulations last month. The stock of Cleveland pig held 
by Messrs. Connal and Co. on Wednesday night was 119,792 tons, 
or 2681 tone increase this month ; last month’s increase was over 
10,000 tons. No. 1 is the only quality of Cleveland pig for 
which there is just now a fair demand, and it is required chiefly 
for shipment to the Continent. Nevertheless, makers are 
not getting for it relatively as gocd a price as is being 
paid for No. 8, it should bs 23. 6d. per ton above No, 3, whereas 
it is only 23; No. 4 foundry is about 343, 3d. Forge iron is very 
dull of sale, and though the make is small it is in excess of the 
requirements, so that the prices are weak, and grey forge may be 
bought at 33s. 6d. The outlook for the makers of forge iron is 
not encouraging, because the finished iron trade continues so 
depressed, and there are no signs of any revival, 

n the hematite pig iron market business is showing more 
activity, and the value has not fallen this week, bsing as usual 
less influenced by the fluctuations in the warrant market than 
Cleveland iron is. East Coast makers are competing very suc- 
cessfully for continental orders, particularly for those from Russia, 
where they have a distinct advantage over both Cumberland and 
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Scotch makers in regard to freights, a altogether from 
the fact that they are also aie less. rat moat the Mid- 
dlesbrough makers of hematite pig iron shipped no less than 
18,000 tons, chiefly to Rassia, Italy, and Austria, and this month 
heavy shipments of this description of pig iron are likewise re- 
ape As a matter of fact, continental consumers are giving 

© preference to East Coast hematite pig iron, because it is cheaper 
than that produced in other districts. Why sellers of Scotch 
ordinary warrants should be asking 1s. 2d. above the price of East 
Coast hematite warrants, and why Cumberland hematite warrants 
should be ls. 4d. dearer, it is difficult to say. The difference Jast 
year was in favour of Cleveland hematite warrants, so far at least 
as regards Scotch warrants, and this it ought to be now, taking 
into account the relative values of the two descriptions of pig iron. 

Makers in this district, on account of their low prices, are obtain- 
ing orders more freely. Local demands are alo larger, because of 
the revival in the steel industry, and mixed numbers are sold at 
from 423. to 42s, 3d. per ton for prompt f.o.b. deliveries. Foreign 
ore is increasing in value, and average Rubio ore can hardly be had 
at less than 12s, 3d. per ton, delivered at wharves on Tees. The 
advance is due chiefly to the higher rates of freight, the rate 
Bilbao-Middlesbrough having gone up to 5s, 44d., Carthagena- 
Middlesbrough to 9s. 6d., and Ergasteria-Middlesbrough lls. 6d., 
while Bilbao-Tyne is 5s, 3d., and it is likely they will further 
advance, as fewer steamers are in the trade, more profitable 
employment having been found forthem elsewhere. The exports 
of pigiron from the Tees this month to Wednesday night reached 
44,677 tons, as compared with 41,311 tons last month, and 33,843 
tons in June, 1894, to 12th. 

The improvement in the finished iron trade turns out to be of 
small account. It was more imaginary than real, for the increased 
inquiry did not lead to orders of importance, and the attempt 
which some manufacturers made to get higher prices did not meet 
with success. Common iron bars can now readily be bought at 
£4 15s., best bars at £5 5s., iron ship plates at £4 12s. 6d., iron 
boiler plates at £5 12:, 6d., and iron ship angles at £4 10s., all less 
24 per cent, discount and f.o.t. The iron manufacturers and their 
workmen are strongly protesting against Section 13 cf the Factories 
and Workshops Bil], introduced by the Government and now being 
dealt with in Grand Committees. It is held that if boys under 
sixteen years of age cannot be employed at nights as well as by day 
they will not be employed at all, for employers cannot arrange to 
have all under sixteen employed continuously on days. This will 
be a loss to the parents of the boys, as well as to manufacturers, 
who will have to employ older youths at higher wages to perform 
the jobs that the younger persons can well undertake, for they are 
not at all arduous, Besides this, by being kept out of the works 
till sixteen years of age, they are deprived of valuable training. 
They leave school at fourteen years old, and if not permitted to 
start at the works till they are sixteen they are in danger of 
acquiring a distaste for sapien labour, which will, perhaps, never 
be eradicated. The men argue that the most expert and ablest 
operatives in the finished iron trade commenced before the ege of 
sixteen years. The Ironworkers’ Association has sent to the Home 
Secretary a memorial embodying there views, and praying that 
forges and mills shall be exempt from Section 13 of the measure. 
The Employers’ Association has likewise sent a petition of similar 
tenour. 

The improvement in the steel trade is maintained, and prospects 
are favourable. This is in a great measure due to the revival 
which has sprung up in the shipbuilding industry. Most of the 
builders give good accounts of their trade, and undoubtedly they 
are employing more hands, and are getting better prices for 
their vessels than were being accepted in the early part of the 
year. Launches are numerous, and builders do not lack orders 
for vessels to take the berths of the completed steamers. The 
price of steel ship plates is firm at £4 1ds., and the angles at 
£4 12s, 6d., less of per cent. f.o.t. Heavy steel rails are in 
better request, and good shipments have been made from the Tees 
to Russia, India, Australia, and Denmark. The price of steel rails 
is £3 12s. 6d. per ton. 

The Middlesbrough Park Committee have instructed the borough 
surveyor to prepare a design of a memorial to the late Mr. H. W. F. 
Bolckow, M.P., to be placed in the park, which he gave to the 
town. Mr. Bolckow was one of the founders of the Cleveland 
iron trade, and a bronze statue of him was erected near the 
Exchange in the jubilee year of Middlesbrough, 1881. 

The North-Eastern Railway Company is intending to light its 
station and dock at Middlesbrough by electricity. 

On Tuesday an illuminated address, with a gold watch, was pre- 
sented to Mr. William Moore Angus, one of the managing directors 
of the Darlington Wagon and Engineering Co., who is leaving to 
take up his residence in Florida. The testimonial was subscribed 
for by the officials and workmen. 

The coal trade shows improvement as far as regards steam coal, 
bat is as dull as ever in the gas and house coal departments. Last 
month’s shipments of coal from North-Eastern ports reached 
1,501,475 tons, or 52,607 tons less than in the corresponding month 
of last year, though there was an increase of 19,208 tons in the 
shipments over sea. Coke remains firm at 12s, 3d. per ton, 
delivered equal to Middlesbrough, and the supply is not in excess 
of requirements, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been comparatively inactive this week, 
and the speculative interest appears to be gradually dying out. 
While the Board of Trade returns were fairly encouraging as 

s trade generally, the local conditions of the iron trade 
have been distinctly unfavourable. This is especially the case 
with reference to the foreign demand, which has come far short 
of the promise given in the early part of the season. It is now 
too late to expect any marked improvement this side of autumn. 
A holiday feeling is already apparent on ‘Change, so that it 
would not be surprising were prices now to fall gradually away. 
A comparatively limited business was done this week in pig 
iron warrants. Scotch iron sold at a decline of about 3d. per 
ton. Cleveland warrants were very dull, and in hematite there 
—_ not much doing, both these classes of iron being somewbat 
ower, 

There are 77 furnaces in blast, compared with 73 at this time 
last year, and of the total 48 were producing ordinary, 25 hema- 
tite, and four basic iron. 

A remarkable instance of the changes that gradually come over 
the state of trade is supplied by the ition of the hematite 
market. Only a few years have wanil-dieans hematite sold at 
almost double the price of ordinary iron, but within the last few 
days Cumberland warrants have been bought in Glasgow markets 
as cheaply as ordinary Scotch warrants, this being the first time 
that such a thing has occurred in the history of the trade, In the 
— of some, Scotch warrants would have been cheaper but for 
the state of the speculative accounts; but, whether this be so or 
not, the price is a moderate one. A more correct explanation of 
the low values of hematite is found in the large output and ex- 
cessive competition between English and Scotch makers. One 
wonders how at present prices the manufacture of hematite can 
be made to pay, and yet the steel makers will not admit that they 
are obtaining the raw material one farthing too low. 

The prices of makers’ pig iron are as follows :—G.M.B., f.0.b. at 
Glasgow, No. 1, 44s. 6d.; No. 3, 42s, 6d.; Monkland, No, 1, 45s.; 
No. 3, 42s. 6d.; Carnbroe, No. 1, 45s.; No. 3, 43s.; Clyde, No. 1, 

.; No, 3, 45s, 6d ; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 503. 6d.; Nos. 8, 46s. 6d.; Coltness, No. 1, 52s.; No. 3, 49s.; 
a eg at Ardrossan, No. 1, 49s.; No. 3, 44s, 6d.; Eglinton, 
No, 1, 46s, 6d.; No, 3, 448. 6d.; Dalmellington at Ayr, No. 1, 
46s ; No. 3, 44s8.; Shotts at Leith, No. 1, 52s.; No, 3, 49s.; Carron 
at Grangemouth, No. 1, 54s, 6d.; No. 3, 498. 6d. 





The shipments of pig iron from Scottish ports in the past week 
were very poor, amounting to only 3692 tons against 5800 tons in 
the corresponding week of last year. There was dispatched to 
Australia 540 tons, Italy 320, Holland 260, Canada 200, United 
States 110, India 45, France 30, Germany 93, Russia 200, Bel- 
gium 40, other countries 85, the coastwise shipments being 1769, 
against 2425 tons same week last year. 

There is no improvement in the condition of the manufactured 
iron and steel trades. Finished iron is comparatively steady, but 
the demand has not come away as was expected, and the foreign 
business is very much short of what is requisite to place the trade 
on a satisfactory basis. There is a steady demand for steel for 
sbipbuilding purposes, but prices continue at the Jowest point, 

There is, if anything, a rather better feeling in some depart- 
ments of the coal trade, and this is perhaps due in some degree to 
the season having come round for the placirg of contracts, a good 
many of which are now being arranged. At the eame time the 
supplies of coal continue heavy, and while better prices cannot be 
quoted for any quality, it is reported that splint coal has actually 
been bought at 63. per ton, which is 3d. under the lowest point 
formerly quoted. The prices f.o.b. at Glasgow harbour are :— 
Main coal, 5s. 9d. ; eplint, 6s. 3d. to 6s, 6d. ; ell, 6s. 9d. to 7s, 3d. ; 
and steam, 7s. 6d. to 7s. 9d. The coal shipments are about 
12,000 tons larger than in the preceding week, but 15,000 below 
those of the corresponding week cf last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

StTaTISTICs are being tabulated with regard to tbe coal trade of 
Wales now that we are nearing the close of the half year, and 
prospects so far are good. Taking the month cf May there was 
an increase in coal exports from Cardiff alone of 90,000 tons, 
The figures for May were 1,456,000 tors, as contrasted with 
1,366,000 for May, 1894. Oat of this enormous total from the 
Bute Docks, Barry, and Penarth, it is gratifying to know that the 
total from the Bate was nearly a million tons. The Whitsun 
holidays told—as they usually do—on the coal exports of all 
the ports last week ; but the partial inacticn of some districts has 
been followed this week with more animation, and a fair average 
total output and export may be anticipated for the week. Coal- 
owners are a little apprehensive of a slight fall in prices, At 
present quotations are maintained, best steam selling in Cardiff 
from 10s, 3d. to 103, 64. Secondary coals are rather dull, and this 
is an evil augury which few care to see. Cardiff prices for seconds 
are 9s, 3d. to 93. 9d.; dry coal, 8s, 9d. to 93. 3d.; best Monmouth- 
shire, from Ya. to 93. 3d.; seconds, 83. 3d.; best small steam, 5s,; 
seconds, 4s, 6d.; and dry, from 4s, 3d. 

A fair amount of vigour characterises most of the industries, 
Patent fuel, Cardiff and Swansea, is in moderate demand, prices 
ranging from 10s. to 10s. 6d. Swansea cleared last week one good 
cargo of 3800 tons to Italy, and 785 tons to France, Coke, 
Cardiff, remains at 12s. to 123, 6d. furnace, and foundry 15s, to 
163s. Pitwood 14s. 9d. to 15s. Swansea continues its shipments of 
anthracite to San Francisco, and last week despatched 3458 tons. 

Iron and steel calls for little comment. Stocks of ore are coming 
in, though not in marked abundance. Briton Ferry was the 
largest importer of the week, and Cyfarthfa and Dowlais figure for 
several cargoes, principally from Bilbao and Daddar, 

Both ironmasters and ironworkers are to be commended for 
plodding on in a hopefal spirit, the one satisfied with the smallest 
of all margins of profit, and the other for the acceptance of low 
wages, waiting the long-deferred improvement of trade, The tin 
bar trade is tolerably well maintained. If that were to disappear, 
ironmasters would be in the same arp aol d as tin-plate manufac- 
turers, for steel bar is now the chief make, and rails are very 
secondary. Last week a cargo of rails was sent to Liverpool, and 
this week 200 tons were despatched from Cardiff to Gothenburg. 

Quotations, Swansea Exchange, this week were as follows :— 
Glasgow pig, 433. 44d. ; Middlesbrough No. 3, 353. ; hematite, 
42s,; Welsh bars from £4 153.; sheet iron, £5 10s. to £6 5s.; steel 
sheet, £5 15s. to £6 5s.; Bessemer steel bars, £3 15s.; Siemens, 
£3 18s, to £4; steel rails, heavy, £3 12s. 6d. to £3 153.; light, 
£4 5s. to £5; sleepers, angles, channels, &c., according to specifica- 
tion and section. Tin-plates remain very low, and that in 
face of a very large clearance, Last quotations Swansea 
mid-week, were: Bessemer steel cokes, 9s. 44d. to 9s, 6d.; 
Siemens, 93. 6d. to 93. 9d.; ternes per double box 28 x 20 C, 
17s. 6d. to 21s. 6d.; best charcoal from 103. 6d.; wasters, 6d. 
per box less than primes, odd sizes usual extras. 

A notable feature of the tin-plate trade last week was the large 
shipment of plates to Russia—2800 tons. America too was a 
large importer, the total despatch was over 94,252 boxes, more than 
double the make, which was only 46,691 boxes, Many mills 
remain idle, and on ‘Change this week at Swansea it was 
generally considered that with only a fortnight’s shipments in 
stock, prices must make a move, and the trade show its long 
expected turn. Eighteen mills at Briton Ferry have been all 
going well since the holidays. The Briton Ferry Steel Works 
have been tolerably busy of late. 

Matters promise to be unsatisfactory in the L'anelly district. A 
committee meeting of the men was held on Saturday, when it was 
resolved that ‘‘all offers of reduction made by the employers in 
the coming month should be sternly refused.” ‘The tin-plate 
exported from Llanelly during enna gue quarter ending March 
amounted to 9400 tons, as compared with 13,120 tons for the 
December quarter. 

Details of the proposed new dock at Llanelly are to be submitted 
shortly, 

Sonn coal in all parts of the district has now entered upon its 
summer quietness, and quotations are weak and trade slack in all 
quarters. I noted a Dowlais truck at the Dan Deri colliery this 
week—meaning, I infer, a restart. 

I have noticed elsewhere the May shipments of coal, In iron 
and steel that month Cardiff shipped 3665 tons, Newport, Mon, 
188 tons, Swansea 150, The whole total from Wales was only 4003 
tons. In coke Cardiff again took first place with 6152 tons, Newport 
214 tons, Swansea 82 tons. Patent fuel, as will be seen, figures 
well, Cardiff shipping 31,485 tons, Newport, Mon, 7232 tons, and 
Swansea 36,321 tons. The slackness of the iron and steel trades 
in January, February, and March was very marked, April and 
May exhibited an improvement, 

The grave question of water eupply, and the necessity for in- 
creasing reservoirs, is a question that is being discussed in various 
parts of the South Wales and Monmouthshire districts. It was 
reported this week that Merthyr had only three weeks’ supply, 
Dowlais Works six or seven weeks’, and in the Rhondda there is 
quite a water famine. Most of the large towns are making 
vigorous movement, and prominent amongst them is Aberdare, 
which is well on with a new reservoir, At Merthyr ground for a 
new one will be broken in a few weeks. Birmingham watershed 
at Rhayader progresses well, and Cardiff, new, in excellent hands, 

A good deal of distress has been caused at New Tredegar by 
the protracted strike at the Elliot pit, affecting 800 men, A mass 
meeting for relief was held this week. 

Swansea Harbour Trust monthly meeting was held on Monday, 
Sir John Jones Jenkins presiding, and a very gratifying report 
was submitted, showing an increase in exports and imports. In 
some cases, it was stated, more ships had been chartered than 
could be loaded. At the close it was resolved that increased ex- 
penditure should forthwith be carried out to the extent of £3000 
for alterations, new engines and improved boilers to dredger No. 1, 
and the fixing of screw mooring in the Prince of Wales Dock. 

At the Newport, Mon., monthly Council meeting, amidst a 
variety of miscellaneous business, a good deal of interest was 
centred in the new waterworks at Wentwood. A proposition was 
made that a resident engineer should be appointed at a salary of 
£400, but the proposal was lost by 16 votes to 12, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

ALL the reports coming in from the different iron-producing 
districts stute a quiet but pretty regular business is being done in 
both the raw and the finished iron department, and prices are a 
trifle more firm than last week, 

A steadier feeling characterises the Sil iron b . The 
blast furnace works are for the preeent but irregularly occupied 
but a good employment is reported at the rolling mills, the orders 
booked reaching far into the next quarter. In export trade an 
improving tendency has recently been noticeable, inquiries coming 
forward rather more freely. 

The Austro-Hungarian iron business remains in entirely the 
same condition as before, scme branches being tolerably well em- 
ployed, while others continue extremely neglected ; bars, for 
instance, are very dull, both with regard to yrices and demand 
while girders and structural iron remain in good call. There is 4 
lively inquiry experienced for ail sorts of castings. The wagon 
and locomotive shops are for the present but indifferently 
occupied, but there are some good orders holding out, and pro- 
spects for the future are pretty favourable, 

Business transactions on the French iron market have been 
rather more satisfactory upon the week, a moderately good activity 
being reported in the pig iron department, while the different 
sorts of manvfactured iron also meet with a lively request. In 
Paris merchant bars are quoted 145f. p.t., while girders have re- 
mained at 155f. p.t. 

There is still not the slightest improvement to be recorded in the 
Belgian iron and steel trades, The iron market is alarmingly 
quiet, and the opinion grows among makers that for the next few 
months a general improvement is not likely to take place. There 
is much depression noticeable, and the complaints about unremu- 
nerative prices increase, 

During the first quarter of the present year Belgian export in steel 
was 6000 tons higher than for the same period last year ; export in 
iron decreased by 2000 tons, so that a plus of 4000 tons remsics. 
Import trade, on the other hand, shows a falling off, eepecially in 
pig iron and cast steel. 

Generally the reports coming in from the Rhenish- Westphalian 
district are unfavourable, but in a few instances rather better 
employment has been noticeable at the ironworks just lately, and 
there is decidedly more firmness in the malleable iron trade. The 
pig iron department remains quiet for the present, and quotations 
are verylow. Iron producers are in vain looking out for symptoms 
of an improvement, and if dewand continues as dull as it is now, 
very likely restrictions cf output or even stoppages will take place 
to prevent the rapid increasing of stocke, A very moderate busi- 
ness only is done in inland iron ore, foreign ore being decidedly 
neglected. Prices are pretty firm, M. 7 to 7°20 p.t. being paid for 
spathose iron ore, roasted do, fetching M. 10 p.t. Nassau red iron 
ore maintains the old price of M. 9 p.t. for the 50 p.c. contents, 
Minette of Lorraine meets with a fairly good demand, and qucta- 
tions are, on the whole, pretty firm, M. 2°40, 2°60, and 3°20 p.t. 
being paid, according to quality. 

Regarding the different sorts of pig iron, there has been a 
particularly large output in foundry pig ; competition is very keen, 
which has led to much underquoting, and in many instances prices 
have been accepted which were considerably below list rates. The 
following may be regarded as current quotations for the different 
sorts of pig iron:—Spiegeleisen, 10 to 12 p.c. grade, M. 50 to 
51 p.t.; forge pig, No. 1, M. 45 p.t.; No, 3, M. 42 p.t. Hematite, 
M. 63 p.t.; foundry vie, No. 1, M. 63 p.t.; No. 3, M. 54 p.t.; basic, 
M, 44 p.t.; German semer, M, 48 p.t.; Luxemburg forge pig, 
M. 42 p.t. at works, 

In the malleable iron industry a better tone has been reported 
upon the week ; the rolling mills are more freely employed and 
prices have been fairly well maintained. On the whole, the orders 
secured are not large, for on every hand the requirements of con- 
sumers are only limited, but there is more confidence in trade, 
quotations promising to be a trifle more paying than before. Bars 
and girders meet with a pretty lively request ; hoops are much in 
the same condition as formerly noted, but show, perhaps, an in- 
clination to improve. 

The demand for heavy plates is good, but low prices only are obtain- 
able. The sheet mills, likewise, have been reported in brisk activity, 
and although, as a rule, the former low prices are quoted, makers 
have, in a few instances, been fortunate in securing better prices, 
and there is altogether more firmness noticeable. The position as 
regards the engineering industries remains without material change, 
very few establishments being what may be termed fully engaged, 
and for the present there is no increased weight of new work 
coming forward or in prospect upon which to base any sanguine 
anticipations of reviving activity. 

Latest list prices per ton at works are as under :— (Good merchant 
bars, M. 100; angles, M. 110; girders, M. 83 to 87 ; hoops, M. 102 
to 107 ; billeta in basic and Bessemer, M. 73 to 75; heavy plates 
for boilermaking purposes, M. 130 to 140; tank do., M. 125 to 
130 ; steel plates, M. 115; tank do., M. 110; sheets, M. 135 to 
140 ; Siegen thin sheets, M. 120 to 130; iron wire rods, common 
quality, M. 110 to 113; drawn wire in iron or steel, M. 95 to 100 ; 
wire nails, M. 113 to 115; rivets, M. 145 ; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 200 ; 
Bessemer rails, M. 108 to 110; steel sleepers, M. 106; fish-plates, 
M. 112 to 120: light section rails, M. 95 to 100. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 6th. 

HiGHER prices for all iron and steel products are probable this 
month. The advances made during May will be easily held this 
week, in the large transactions in sight. Bituminous coal 

roduction is again back to normal limits except in two or three 
localities where strikes continue. Coke production is heavy, and 
its price will be further advanced July Ist. Pig iron is 50 cents 
higher than three weeks ago. Billets are quoted 25 cents higher 
than last week. Merchant iron, plate, and structural material are 
all quotably higher in small lots for early delivery. It has just 
been learned that the managements of several railway corporations 
have decided to place orders in July for engines, rolling stock, and 
equipment of various kinds. If traffic were five per cent. heavier 
expenditures of railroads would be largely increased, for everybody 
knows the necessities are urgent. There is an improving tone in 
all sections, and the piling up of orders at shops, big and little, 
shows the improvement is deeply seated. Copper is advancing, 
lead is low, Tin-plate mills are crowded, and all glass factories are 
working up to their full capacity. At present rate of progress, 
the States will be back to 1892 production within six months, but 
this depends upon conditions to be brought about. The silver 
agitation is assuming colossal proportions, a fact which the 
metropolitan papers endeavour to ignore. Under the momentum 
of this movement the States will not wait for international agree- 
ment after a new president is elected. 








TRADE AND Business ANNOUNCEMENTS.—Mr. Crawford Barlow 
that-in q’ of the site of his present offices 
in Old Palace-yard being required by the Government, his address 
on and after June 24th, 1895, will be 53, Victoria-street, West- 
minster, 8.W.—‘'The Press” Accident Insurance Co., of Essex- 
street, Strand, has sent us a new prospectus showing comprehensive 
schemes of insurance at low rates.— Messrs, John Crowley and Co., 
of Sheffield, have opened offices and show-rooms at 25, Aldermary 
House, Watling-street, London.—Messrs. La Compagnies Générale 
des Conduites d’Eau at Liége, Belgium, have secured an order for 
10,000 tons of cast iron pipes for Japan.—Messrs. Drake and Gor- 
ham will in a few weeks’ time put on the market the Jandus arc 
lamp, which will, they state, burn for 200 hours with one pair of 
carbons, 
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LAUNCHES AND TRIAL TRIPS. 


Karle’s Shipbuilding and Engineering Com- 
pany, Hall, has jast completed another steamer 
tor the fleet of Messrs. Thomas Wilson, Sons, and 
Co., of the same town. The new vessel, named 
the Hero, is 217ft. long, 30ft. beam, and 13ft, 8in. 
depth of hold, her engines being triple com- 
poands, 18in., 3lin., and 53in, diameter, by 33in. 
stroke, and has two boilers of the water-tube 
type on Babcock and Wilcox’s patent, made fora 
working pressure of 2001b, on the square inch. 
Oa the 7th inst, a very exhaustive trial was made 
outside the Humber for the purpose of testing 
the capabilities of the ship and her machinery, 
and all results were of a most gratifying nature, 
the vessel proving very steady and attaining an 
average speed of 134 knots on the measured mile, 
the engines workiug very smoothly and effi- 
ciently, the boilers giving an abundance of steam. 
All being satisfactory, the Hero has now com- 
menced ranning in the Jersey trade. 

On the 7th inst, Messrs, Ropner and Son, of 

tockton-on-Tees, launched a fine steel screw 
steamer, the dimensions of which are as follow, 
viz.:— Length between perpendiculars, 330ft.; 
breadth, extreme, 45ft.; depth moulded, 29ft. 
6in, Sae has been built to the order of a Norwe- 
gian firm, Messrs. Ropner and Son having built 
several other steamers for the same owners. The 
vessel is built on the spar-decked rule, and has 
poop, bridge, and topgallant forecastle. The 
saloon and cabins for captain and officers will be 
fitted up in the poop, and the accommodation for 
engineers will be provided amidships, the crew 
being berthed in the forecastle as usual. She 
has a double bottom on the cellular principle for 
water ballast, and has been designed to carry a 
deadweight cargo of 5550 tons on Lloyd’s summer 
freeboard. The vessel will have all the most 
recent appliances for the expeditious and econo- 
mical loading and unloading of cargoes, has 
direct steam windlass, steam steering gear amid- 
ships, with powerful screw gear aft, four large 
steam winches worked by a large multitubular 
donkey boiler, stockless anchors, &c. She will 
be fitted with a set of triple-expansion engines by 
Messrs. Blair and Co. She was named Eidsvold 
by Mrs, Schylder, wife of the captain, 

Ono the 9th inst. the s.s, Grenadier, the latest 
addition to the fleet of steamers po by the 
Tyne Steam Shipping Company, which has been 
built by Messrs, Wigham, Richardson, and Co., 
Neptune Works, Low Walker, went for a trial 
trip off the Tyne, which proved eminently satis- 
factory. The steamer is 240ft. in length by 30ft. 
beam ;by 17ft. deep, and is rigged as a three- 
masted fore-and-aft schooner. She has very 
comfortable accommodation for fifty-six first-class 
passengers on the main and saloon decks, which 
includes a large saloon in polished oak, a smoke- 
room, @ ladies’ room, and a state-room, with the 
usual lavatories, &c. The second-class passengers, 
twenty-six in number, are placed on the main 
deck under the topgallant forecastle, in two well- 
furnished rooms, one for Jadies and the other for 
gentlemen, The vessel is fitted with electric 
light, steam heating, and with everything to 
ensure the comfort of the passengers and the 
rapid loading and unloading of the cargo. The 
engines and boilers have also been constructed by 
Messrs. Wigham, Richardson, and Co. The 
auxiliary machinery consists of a steam windlass, 
two steam winches, four steam cranes, and eteam 
steering gear. The vessel replaces the old 
Grenadier, which was lost last year near the place 
where the Eibe foundered, and is intended for the 
trade between the Tyne and Rotterdam, which, 
since it was commenced by the company thirty 
years ago, has largely developed. 

On Saturday, June 8th, 1895, the new steel 
screw steamer Afridi, built by Sir Raylton Dixon 
and Co,, Cleveland Dockyard, Middlesbrough, 
for the China and Japan trades, to the order of 
the Mogul Steamship Company, of which Messrs. 
Gellatly, Hankey, Sewell, and Co., of London, 
are managers, was taken to sea on her official 
trial trip, under the command of Captain Golding. 
Her dimensions are:—Length, 372ft.; breadth, 
45ft. Gin.; depth, 28{t. 4in. Tae vessel, which is 
a beautiful model, has a carrying capacity of 
5500 tons deadweight. Her decks are all of 
East India teak, and she is fitted in every way in 
a first-class manner for the Eastern trade. 
Triple-expansion engines have been fitted by 
Messrs, the Wallsend Slipway and Engineering 
Company, of Newcastle-on-Tyne, with cylinders 
2vin., 44in,, and 72in,, by 48in. stroke, and work- 
ing at a pressure of 170 lb., steam being sup- 
plied from two boilers, fitted with Howden’s 
system of forced draught. A large party was 
present, consisting of the builders, owners, and 
friends, numbering about thirty, and luncheon 
was presided over by Sir Raylton Dixon. The 
trial was highly successful and satisfactory to all 
concerned, ‘I'he vessel has been constructed 
under the supervision of Mr. F, Edwards, of 
Bishopsgate-street Within, London, consulting 
engineer to the owners, and Captain Johnson, 
the owners’ marine superintendent, This is the 
second vessel Sir Raylton Dixon and Co, have 
completed for the Mogul Steamship Company 
this year, 

On Saturday last the s.s. Mathilda, a large stee’ 
Screw steamer, built by Messrs. Wm. Gray and 
Co, to the order of Messrs. J. Christensen and 
Co., of Bergen, had her trial trip. She is a very 
fine vessel of the cargo-carrying type, and is the 
fourth boat built and engined by Wm. Gray and 
Co. for the same owners. She takes Lloyd’s 
highest class, and also that of the Norske Veritus 
Registeries, and is of the following dimensions :— 
Length over all, 336ft.; breadth, 47ft.; depth, 
27ft. 4in.; with long bridge and topgallant fore- 
castle, A handsome saloon, state-room, captain’s 
room, Xc., have been fitted up in the large deck- 
house amidships, The officers’ and engineers’ 
accommodation are also on the bridge deck, and 
the crew’s berths in the forecastle. The hull is 
built with web frames, large hatchways are fitted, 
steam winches, steam stearing gear amidships, 
and screw gear aft ; patent direct steam windlass, 
two donkey boilers, cellular double bottom for 
water ballast, shifting boards throughout, stock- 
less anchors, telescopic masts with fore and aft 
rig, boats on beams overhead, and a complete 
outfit for a first-class cargo boat have been pro- 
vided. First-class triple-expansion engines have 
been supplied by the Central Marine Engine 





Works of Wm. Gray and Co., apr cylinders 
24in., 38in., and 64in. diameter, with a piston 
stroke of 42in,, and two fine large steel boilers 
working at a pressure of 160 lb, per square inch. 
The vessel went out early in the morning, a very 
exhaustive trial being made to test the capabilities 
of theship and her machinery, At eleven o’clock 
a tug took on board pe ad gee | of visitors, The 
engines were then s full speed ahead, the 
log thrown overboard, and a run of a couple of 
hours made, when it was found that the vessel 
had made a speed of eleven knots per hour. The 
engines ran with remarkable smoothness, the 
bearings keeping quite cool without the applica- 
tion of water. The boilers as usual were absolutely 
tight, and provided an ample supply of steam. 
Those interested on board the ship expressed 
great satisfaction at her performance, with the 
good running of the engines, and with the com- 
pletenees of the facilities for manceuvring the 
ship and machinery—the vessel being replete 
with all the latest improvements embodied in 
the construction and outfit of a modern 

steamer. After the trial the vessel at once pro- 
ceeded to Odessa to load for Viadivostock, 








THE PATENT JOURNAL. 
Condensed from ‘' The ———_ Oficial Journal of 


Application for Letters Patent. 

*," When pateuts have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

£8th May, 1895. 

10.545. Sckapgr for Borzoms of Vessets, A. W. Bryce, 
London. 

10,546. Gas Burners, C. 8. Upton, London. 

10,547. CaLLipers, W. C. D. Smith, London. 

10,548. Hor: esHoxs, J. G. Wilson, London. 

10,549. Empossinc Device, F. Tscbofen, London. 

10,550. Sewrsc Macuines, W. P. Thompson.—(Z. 
Wire and A. Novotny, Austria ) 

10,551. PorTaBLe Fi Re-escarxs, J. W. Madden, Liver- 


pool. 

10,552. Furniture for Carriaces, J. H. Smith, Bir- 
mingham., 

10,553. Construction of Kitxs, &c., E. 8. Clark, 
Liverpool. 

10,554. Wore Rippies or Sitves, H. J. Harrison, 
Liverpool. 

10,555. Borrya Bits for Rock-pritis, C. Raleigh, 


ndon. 
10,556. Means for TRaNeMiTTING Power, C. Raleigh, 


mdon. 

10,557. Baxsozs, W. Montgomery, London. 

10,558. Seat Locks, J. Anschau, London. 

10 559. Steet Yarps, E. Stillwell and A. Stillwell, 
London. 

10,560. WATER- HEATING and STEAM-GENERATING AP- 
PARATUSES, W. H. Laird, Wolverhampton. 

10,561. Rezps for Oroans, &c., J. B. Hamilton, 
London. 

10,562. Gainpixc Macuine, 8S. W. Margetts and J. 
Cuthbert, London. 

10,563. Paxventine Reritiine of Berries, E. C. de 
Los Olivos, London. 

10 564. Gzar Cases for Cycizs, T. Zeyer, London. 

10,565. PuriFricarion of Water, &c., The Reeves’ 
Patent Filters Company, Limited, and W. Reeves, 
London. 

10,566. CoLLars)BLe Box or Casr, G. F. Catcheside, 
Birmingham. 

10,567. Tite Macnixes and Propvct, O. B. Schmall, 
Cincinnati. 

10,568. a Tareabs, E, Edwards.—(G. A. Richter, 
Austria 

10,569. E_ecrric Gas LicuTInc ApPpARaTvs, E. Massy, 


on. 

10,570. Apparatus for Castinc Metats, C. E. Tuerk, 
London. 

10,571. Conpgnsinc and Coo.ine Liquips, E. Theisen, 


ndon. 

10,572. Burcpine Cycie and other Wuezxs, C. Austen, 
London. 

10,573. Device for Fixine Cotrer-pins, C. Austen, 
London. 

10,574. Receiving and WercHine Grary, R. Brown, 


mdon. 
10,575. Sarety Hooxs and Eves, C. W. Ironmonger, 


mdaon. 

= he Courter, J. R. Acheson and J. B. Huston, 
mdon. 

10,577. SeaLine Tina, J. Gersant and A. G. Buttifant, 


ndon. 

10,578. Looms, J. B. Braun, C. Clerc, and C. Leriche, 
London. 

10 579. Paper Box Macaines, J. W. Mackenzie.—(L. 
W. Brown, A. Birnie, W. P. Birnie, and D, Birnie, 
United States. 

10,580. Rusper Tires for Venicies, J. G. Rodgers, 
Londor. 

10,581. Typg-seTTino, W. H. Beck.—(A. A. Low, United 
States.) 

10,582. FACILITATING Runnine, &c., I. G. Kheiralla, 
London. 

10,583. Stipe Russ, T. Norris, London. 

10,584, Buockine Feit Hats, G. Atherton, London. 

10,585, MANUFACTURE of BrusHes, H. h. Lake.—(Z. 
Morrison, United States.) 

10,586. GRrarn CLEANING Macuines, J. R. Giles, 
London, 

10,587. Erectric Heaters, C. J. Reed, London. 

10,588. GARBAGE Dryeryv, G. Taylor and M. B. 
McLauthlin, London. 

10,589. Last, H. A Smith, London. 

10,500. MgcHaniem for Lryotype Macuines, The 
Linotype Company.—(Z. F. Mather, ——.) 

10,501. JUST#FYING Type Matrices, The Linotype 
Company —(A communication srom abroad.) 

10,592. JUsTIFYING Matrices, The Linotype Company. 
—(P. T. Dodge, United States.) 

10,593, Spacine Devices, The Linotype Company.— 
(P. T. Dodge, United States.) 

10,594. Distrisutixe Sorts Matrices, The Linotype 
Company.—({P. T. Dodge, United States.) 


29th May, 1&95, 


10,595. Pyeomatic Rockers for Crapies, J. Stalker 
and A. McMeekin, Belfast. 

10,596. Tip for Boots, C. Morse and J. Summers, 
Dudbridge, near Stroud. 

10,597. Looms, G. H. Sargent, R. H. Coupe, and B. 
Walker, Bradford. 

10,598. Hanpies for Porrery-ware, J. Gosling and J. 
F. Coates, Manchester. 

10,599. GrarRinc CuHarne, J. F. and D. H Lewin, 
Nottingham, 

a _— Iron Rick Covers, 8. M. Wilmot, 


ristol. 
10,601. AppLiances for K1Lu1NnG Catte, J. T. Feather, 

ax. 
10,602. Rotters, W. Motherwell and W. Gillespie, 

London. 


10,608. Hanp Tauck, G. L. James, Liverpcol. 

10,604. InsuLators, R. Taylor, Birmingham. 

10,605. SHorp Fronts and Fittines, J. and A. Curr, 
Bradford. 

—_ ae for BittiaRp TaBLes, F. Wigglesworth, 

radford. 

10,607. Sipe Sapp.es, E. Guerra, Manchester. 

10,608. Maton Licuter, R. Neuss, Manchester. 

10,609. Testina the Counts of Yarns, J. T. Taylor, 
Manchester. 





10,610. Securtnc Kyoss, J. Croshaw and T. Griffiths, 
West Bromwich. 
10,611. ToBsacco Pipe, J. Christer, Newcastle-on- 


'yne. 

10,612 Gtass Hovures and Com:ervatonizs, E, Ash- 
worth, Manchester. 

10.613. Stipisac Water-tTIiGHTt Doors, H. Mechan, 
Glasgow. 

10,614. Te.upHone Systems, T. Sloper and G. E. 

ckett, Devizes. 
10 615, TaBie, 8. M. Wilmot, Bristol. 
10,616. B.p.e Impex for Rereresce, H. T. Lait, 


ndon. 

10,617. Statin and Titise, J. Fearon and E. Lynch, 
Dublin. 

10,618. Hexagon SEL¥-FASTENING F Rost Coo, J. Perks, 
Stourbridge. 

10,619. Ocracon SgL¥F-rasiEsinc Frost Coo, J. Perks, 
Stourbridge. 

10,620. SusPpenpinc Horse Nose pace, J. Parkinson, 
Bradford. 

10,621. Orn Enornes, A. J. Pool, Somerset. 

10,622. SecurninG the Envs of Laces, T. C. Williams, 
London. 

10.623. Sizeve Link, J. Reynolds aud A. Reynolds, 
Birmingham. 

10,624. CycLes, G. Petts, Redditch. 

10,625. Evaporatinoe, H. B. Watson and J. 8. Watson, 
Newcastle-on-Tyne. 

10.62¢. Forminc Heaps on Wire Spokes, G. Elliott, 


nsley. 
10.627. Sarety CHinp Carrer, J. Medley, West 
Bournemouth. 
10,628. DRivinc Mecuanism, T. C. Mills, J. Davison, 
and R. Palmer, Belfast. 
10,629. Braces, F. rkevington, Bin mingham. 
10,630. Macuwses for Packine Tea, &c., A. H. Nathan, 
B rmipgham. 
10,631. MaTERIALS for Erectine Buivincs, J. Dougan, 
Glasgow. 
10,632. Macuines for Maxine Hay, J. Rogers, Camel- 
ford. 
10,633 Inpoor Games, A. W. Bate and C. H. Bailey, 
West Bridgford. 
— CeitvuLo.p Prates for Jewe1s, P. Naumann, 
erlin. 
10,635. Carn Rks s, &c , W. H., A. F, and A. E. Hill, 
London, 
10,636. Tumper Rattway SieepzP, L. C. Ingersoll, 
London. 
10,637, ANcHoRs, C. R. Reeves, London. 
10,638. WasHisG Macuines, J. W. Becwar, D. Shaw, 
W Ross, ani W. J. Bootb, London. 
10,639, WasHING Macuine, U. Kreutziger, London. 
10,630. Pwgomatic Ro.ugerR for Typg-writing Ma- 
cHINEs, D. UO. Fonda, London. 
10,641. Lock1nc Mecuanism for Mait Baoe, O. M. and 
A. F. Chesney, London. 
10,642. Saints, G. H. Addinsell, Birmingham. 
10,643. Fenper Curs3, T. W. Adshead, Birmingham. 
10,644. GLoves, M. Wedlake, London. 
10,645. TRaNsMITTING COLOURED Prints, R. B. Roxby. 
—(W. Wachter, Germany.) 
Se or Parcet Carriers, V. M. Martin, 
mdon. 
10,647. ELecTricaL Propuision of Boats, A. G, New 
and A. J. Mayne, London. 
— SmoKE Pire Exzow, T. H. P. Dennis, Chelms- 
ord. 
10,649. Erection of Iron Boi_prxes, T. H. P. Dennis, 
Chelmsford. 
10,650. Looms for Weavine, W. F. Draper and J. H. 
Northrop, London. 
10,651. Looms for Weavixc, W. F. Draper and J. H. 
Northrop, London. 
10,652. Baz Hooks for RaiLway Wacons, G. E. Rake, 
London. 
as po Packine for Srtrrina Boxes, J. Walker, 
mndon. 
10,654. Nut Locxine Devices, F. Woernle, Germany. 
10,655. ARc ELecrric Lamps, G. Binswanger and A. 
k. Angold, London. 
10,656. Arc Etgctric Lamps, G. Binswanger and A. 
&. Angold, London. 
10,657. Compounns for use in Pyrotzcayy, J. Pain, 


mdon. 
10,658. SckuBBER for Lavatory VessELs, H. A. Becker, 


on. 

10,659. Leverace Cyc.e Morioy, E. B. Geering, 
mdon. 

10,660. Eiectric Contact Makers, J. D. Stuart, 
Cardiff. 


10,661. Drivixc Cuatss for Cycizes, W. P. Thompson. 
—(L. Lequarré, Belgium.) 

10 662. SHOULDER Paps, J. Stubbings, London. 

10,663. Corsier, T. H. Brown, Manchester. 

10,664. Links for Fasreninc Corrs, T. H. Dobson, 
Liverpool. 

10,665. Hzatinc Stove for Fiat Irons, F. £chitka, 
London. 

10,666. StRiproxe Fitms, J. B. B. Wellington, Herts. 

10,667. FoG SIGNALLING on Raitways, R. Adams and 
8. A. Say, London. 

10,668, Mant racTuRE of CoLourine Matters, H. H. 
Lake.—(Furowerke Miihlheim, Germany.) 

10,669. Mant FacturE of CoLourinc Matters, H. H. 
Lake.—(Farbwerke Mihlheim, Germany.) 

10,670. CoLourtnc Matters, H. A. Lake.—{ Farbwerke 
Miilheim, Germany.) 

10,671. MeTattic AtLoys, J. C. Bull and R. E. M. 
Lagerwall, London. 

10,672. InpicaTinc ELectric CURRENTS, A. Campbell, 
London. 

10,673. Kev1e3s Watcues, J. Hawley and J. Bradley, 
Birmingham. 

10,674. Spapgs and the like, A. J. Boult.—(Z. Lebrun, 
Belgium.) 

10,675. Swimmine Apparatus, W. H. Butler, London. 

10,676. Lacryt Derivatives, J. Y. Johnson —(The 
Chemische Fabrik vorm. Goldenburg, Geromont, and 
Co , Germany.) 

10,677. JEWELLERS’ Rina Trays, S. Wootton, London. 

10,678. ELevaTor SatETY ATTACHMENTS, U. B. Labatt, 
Loudon. 

10,679. Execrric Arc Furwacrs, D. B. Morison, 
London. 

Foes CaRGO-cARRYING STEaMERS, E. H. O. Ropner, 

mdon. 

10,681. Or, Burners, W. and I. Darby, London. 

10,€82. Szats or Coucnes, W. F. A. Zeggert, London. 

10,69. Berrer Prorsxction of Soap, 38. J. H. Row, 
London. 


80th May, 1895. 
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10,701. Hawp Siawat Lamps, J. Thomas, London. 

10,762. Securntne Knoss and Hanpizs, C. H. Side- 
botham, Manchester. 

10,703. Brvetiine and Dritiine Giass, A. Griffiths, 


Birming lo 

10,704. FLoweR-pots and Sep Boxes, A. Sydenham, 
Birmingham. 

10,705. Necknes, W. Hill and A. E. Bellamy, Bristol. 

10,706. Fornaces for Steam Bortzyrs, 8. Farnsw 
and J. A. Arnold, Derby. 

10,707. Wueecs for Cycies, J. Ainsworth, 

10,708. Groves, G. C. B. Atkinson, Nottingham. 

10 709. INTERLOCKING Raitway Sianai*, W. Buck, 
Worcester. 

10,710. HyprocasBon Motors, A. D. Bell and A. 
Clerk, Birmingham. 

10,711. Pavina Biocxs, C. L. Schnakenburg, Man- 
chester. 

— Pad eg sr H. Died Olan Scotch and 

xygen Com » Limi lasgow. 

10,718. Propucrioy pg tees R. Main and W. 
Donald, Glasgow. 

10,714. Back Baxps for Horses, D. N. McKelvie, 
Glasgow. 

oo Treatinc Gotra-PiRcHA, J. H. R. Paterson 


Ww. 
10,716. Buzacuise Paper Putp, F. Stehle, Berlin. 
ex  aocccc of CompLex Ones, J. W. Bail, 


stol. 
—_ Pyeumatic Tire Cover, BR. L. Jepson, Black- 
urn. 


10,719. Depro ReoisteRINa Macuine, L. H. Mac 
Callum, Glasgow. 

10,720. Mgans for CoLtectine Dust, H. Johnson, 
Birmingham. 

10,721. Waa CaLico Paixtars’ Bianaceis, J. 
Walker, Manchester. 

10,722. Matcu Iowiters, R. Neuss, Manchester. 

10.723. Suipinc Cuairs and Beagiyos, C. H. fader, 
Penarth. 

10,724 Atratixc Beveracus. W. Fletcher, Londen. 

10,725. PuotoorapHic Necatives, J. W. Collings, 
Weston-super-Mare. 

10 726 Grir CausHEeR for Pouttry, A. Richardson, 
Mansfield. 

10,727. Emprocatioy, J. H. Mitchell and M. A. 

itchell, London. 

10,728. ComBiNaTION of SPANNER’, NUT-WRENCB, &, 
C. Thompson, London. 

10,729. Paper-MAKiING Macutvzs, W. Barlow, H. H y- 
dock, and J. Carroll, London. 

10,730. PHotometers, F. H. Nalder, C. W. &. Crawley, 
A. Soames, and A. P. Trotter. London. 

10,731. Carvine Forks, W. C. Horner, London. 

10,732. VariaBte Putteys, W. H. Harrap and A. 
Mitchell, London. 

10,733. Lirg-savinc CoLtar, W. Queenin, London. 

10,734. Mixine Macuine for Cooks, &c., W. Gearren, 
London. 

10,735. ConstrtcTine Beps for Gas Retorts, M. J 
Joyce, London. 

10,736. ManuracturREe of Macnesia, M. N. d’Andria 
Stretford. 

10,737. Hitcuine Devices, O. W. Orell, London. 

10,738. PeRaMBULATORS, J. J. Paulsen and M. Moller, 


on. 

10.739. ALUMINIUM PiaNnoroRTE Frame, T. Hailstone, 
London. 

10,740. EMBROIDERING MacuiNes, E. Edwards.—(B. 
Neubauer, Germany.) 

10,741. TaBLe for Ercnine Grass, 8. Puchner and K. 
Schubert, London. 

10,742. Caimyey and VENTILATING Cow.s, W. Birch, 
London. 

10,743. INcaNDESCENT Gas Burners, J. H. W. String: 
fellow, London. 

10,744. Cement TrxeaTine APPARAtvs, J. F. de Navarro, 
London. 

10,745. Foitpinc Lanterns, A. J. Boult.—(2. Haupt, 
Germany.) 

10,746. IncaxpgescesT Exvectric Lamps, P. Benham 
and W. Smith, London. 

10,747. Putters, C. W. McElroy and The Jewell Belt- 
ing Company, London 

10,748. Borrix Stoprerinc Devices, L. Maussion, 
London. 

10,749. CoLounED Psotocraprus, P. Jensen. —(M. 
Anderson, United States.) 

_— Roters for WasHinc Macuinss, A. T. Sarfert, 
London. 

10. a for Raisinc Curtamns, K. M. Poppe, 
Lo’ 


ndon. 

10,752. Sarety Device for Rirces, R. R. Schindler, 
London. 

10,753. Fruit-noiLinc Apparatus, H. H. O. Wiske- 
mann.—+{G. Christ, Germany.) 

10,754. Piz Dues, C. J. Clamp, London. 

10,755. Drivinc MecHanism for Cyctes, C. Lock, 


mdon. 

10,75¢. Manuractvre of Gotr Batts, A. F. B. Gomess, 
London. 

10,757. Maxine Mica Gas Cammyeys, E. Sloper, 

ndon. 

10,758. Locomotive Gas Enoing, C. D. Abel.—{The 
Gasmotoren Fabrik Deutz, Germany.) 

10,759. Gun Barres, R. Hoinig, London. 

10,760. Tors, J. Goodwin, London. 

10,761. Automatic Guns, H. 8. Maxim, London. 

10,762. TREATING CELLULOSE MaTERIALS, E. Simonsen 
London. 

10,763. Paintinc MacHinery, R. Wal work and A. C. 
Wells, London. 
10,764. ANIMAL Susstances, H. H. Lake.—(S. J. Day, 
Cnited States.) > 
10,765. APpaRaTs for Fittinc Bottizs, G. Hopkins, 
London. 

10,766. Rorary Pump Exsavst Apparatus, G. All- 
weiler, London. 

10,767. ConsirnucTioN of VeHiciEs, &c., C. Dodson, 
London. 

10,768. Fvo1BaLt Boors, W. Trusler, J. Dawson, jun., 
and N. Dawson, London. 

10,769. FootBaLL Boors, W. Trusler, J. Dawson, jun , 
and N. Dawson, London. 

10,770. Wispow Construction, W. Bates, London. 

10,771. ConstRucTION of Matcusoxes, J. R. Summers, 


London. 

10,772. Hoipsr for Correr, &c., Borties, D. L. Kelly, 
London. 

10,773. Neckties, A. W. Green, London. 

10,774. ATTACHMENT of StrnRUP LeaTHERS, J. Johnson, 


London. 
Slet May, 1895. 
10,775. SLopBine and Rovine Frames, R. Tayler, jun., 





10,684. WaLkrxe-stick and Toy, K. J. Brzezinski, 
London. 
10,685. THaRMOMETERS, G. C. Whipple and H. Warren, 


mdon. 
10,686. Saits, A. T. and J. E. Hoopel, Bristol. 
10,687. Arc Strikine and Feepine Device, F. Gool), 


Woking. 
10,688. QUICK - THREADING NEEDLE, F. W. Elliott, 
Durham. 


10,689. MovasLe Ring for Curtam Po te, F. Grosz, 
London. 

10,690. Lec Guarps, Groves, &c., F. $8. Willoughby, 
Manchester. 

10,691. Suirts, Cortars, Fronts, Currs, 8. Andrew, 
London. 

10,692. RoLLERs for Compine Macuines, G. H. Jowett 
and I. Sharp, Bradford. 

10,693. EnGinE GoveRNOR Connections, P. Collinson, 
Bradford. 

10,695. Frower-pots, C. H. Wootton, Leicester. 

10,695. Tires, C. Ankers, Leicester. 

10,696. ELECTRO-PLATING Su1ps, Vats, &c., J. H. Cox, 
Glasgow. 

10,697. DiscHarGinG Device for Retor1s, W. Fiddes, 
Bristul. 


10,698. Bow Lamps, H. Wilson, Birmingham. 

10,699. FrusHine Waste Water C.osers, T. Har- 
greaves, Manchester. 

10,700. Wing, F, W. Fletcher, Enfield. 





10,776. RecuLaT No SresM in Enoines, Davis and Co., 
Ld , and W. R. G. Hay, London. 

10,777. Boots or — T. G. Usher, Sheffield. 

10,778. Dynamos and Motors, J. Perry, London. 

10,779. Conversion of Heat Eneroy, & , F. Hamer, 
London. 

10,780. ManuracturE of VeLocipepss, &c., R. T. 
Hall, Birmingham. 

10,781. Sarety Pins, H. W. Tonks, ow a 

10,782. RarLway Sisonars, Ports, &c., W. Ralston, 


Mani iter. 

10,783. Froonrna and Wa ine, E. L. Pease, Stock- 
ton-on-Tees. 

10,784. DeveLopine Firms and Papgrs, R. J. Parkes, 
Southport. 

10,785. MANUFACTURE of JELLY Moutps, H. McClelland, 
Birmingham. f 

10,786. Jomvers’ Gavos, J. H. Ellis, Sheffield. 

10,787. ToBacco Pipgs, J. N. Floyd and A. R. Pettifer, 


worth. 
10,788. Frxmnc Currine Irons for Piangs, D. McLean, 
orth Shield 


8. 

10,789. Curr Protectors, J. Neilson, G Ww. 

10,790. FasteNinc RemovaBie Lintos, E. E, T. B. 
Greville, Ediab' 

10,791. Maru Bac, W. R. Gordon, London. 

10,792. Dry Barrsry Pacgina Material, W. Elliott, 
London. 
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10,793. Beater Piarzs for Tare3:Hinc Macuings, H. 
Fisher, Sheffield. 

10,794. Tory Wnett, R. Dawson, Sheffield. 

10,795. Counter Cxatr, F. Armin, London. 

10,796. Coatinc Mera Puiates with Tin, W. P. 
Thomas, London. 

10,797. Box Cuurn, G. McNally, Lisburn, 

10,798. Perrect Se.r-actine Canpuestick, K. Jeffery, 


Torquay. 

10,799. Firat Carpive Enoines, R. and J. Isherwood, 
London. 

10,800. Cyciz Tires, F. W. Exley and W. J. Fleming, 
London. 

10,801. Hanpies for Baskets of all Sorts, A. Hour- 


deaux, Liv 
10,802. GycLE 1rts, H. Braun, London. 
10,803. Spreep Gear for Cress, F. E. Hentschel, 


don. 
10,804. CrrcuLar Saws for Curtine Street, J. Oldham, 


mdon. 

10,805. OgnamentaL Pirates, D. Young.—({The firm of 
and Reuche, Switzerland. 

10,806. arava for Rotitine Tea Lear, W. Jackson, 


net ‘Bowmen, W. J. South, W. P. : ee, Ww. 
ummery, and E. 8. Mummery, Lo’ 
10.508 Drivine the Spinpies of Spivnine Frames, P. 
Smith and S. Ambler, London. 
10,809, Lusricatine the Tunes of Spinnina FRAME3, 
P. Smith and S. Ambler, London. 
10,810. Exvecrric Tramways, R. E. B. Crompton, 


London. 
10,811. Ganrer Srretcuer, W. McCann —(J. Mur; 
Dnited States ) $ me 
0,812. Nuroracker, A. J. Moneypenny, London. 
10813. ~Vrn/ for Maxine CLotH Carpets, J. Dodd, 


10,814. ee for CorsErs, R. H. Wall, London. 

10, 815. Furnaces, J. Gjers, London. 

10,816. MerHop of InsTaLLation, H. W. Handcock, 
A. H. Dykes, and R. 8. Lloyd, London. 

10,817. Boxes for ExectricaL Conpuctors, H. W. 

Handcock, A. H. Dykes, and R. 8. Lloyd, London. 

10,818. Beater Drum for THRESHING Maceies, 0. 
Imray. —{Bmil Liphart and Co., Russia.) 

10,819. Lames for Liqg7ip HyDRocaRBons, 8. Marcus, 
London. 

10,820. Sprinc Pusu Vatves, R. L. Howard and J. R. 
Davies, London. 

10,821. Nuts, W. Waller, London. 

—— for Nicnt Licuts, J. Calderwood, 

01 


n. 
10,823. Apparatus for GENERATING Steam, J. Gjers, 


mdon. 
10,824. Boots and SHogs, A. J. Boult.—{A. V. Reusel, 
Belgium.) 
10,825. Construction of Foitpine Boxes, R. H. Filmer, 
ndon. 
10,826. Spats and Garrers, G. Knight, London. 
10, 827. SappiEs for Cycuss, F. de Ferriéres, London. 
10, 828. Fire-arms, F. H. Bachmann, London. 
10,829. Mup Guarp for Crcizes, H. Arnold, London. 
10,830. Clorn Tempiet, A. Schaer, London. 
a Beams for WeicHine Yarn, A. Schaer, 


on. 
10,832. Masticatixe InstRUMENT, F. Carrier, London. 
= Rivne Spinsinc Frame3, A. W. Harris, 


on. 
10,884. Water Waste Preventers, E. Traies, 
Lond 


on. 
10,835. ScrusBine Mop and Bausn, H. A. Marshall, 


mdon. 
10,836. Srorace Ba1teRi£3, C. Payen, London. 
10,837. ExpansipLE Wrixper for Woo., E. Carter, 
London. 
10,838. Wixpow Burns for Rartway Carriacss, J. C. 
Taite.—{R. Pearce, India ) 
10,839. Inpia Rupper Stamps, E. M. Richford, 
London. 
10, (840. Macuser for HaRvEstineG Grain, M. Schaffter, 


—, Device for Use with Cycies, W. Messham, 


ndon., 
10,842. Topacco Pires, T. Gowland, London. 
10,843. Door CHEck, W. Claypoole, London. 
10,844. Device for Steer«msc Crcizs, A. W. Moore, 


ndon. 
10,845. Topacco Pirgs, G. Berghaus, London. 
10, 846. Extractinc WATER from Stance Paste, C. V. 
V. Geete ruyen, London. 
10,847. Davits, J. W. McKinnon, London 
10,848. CLrosinc WarTer-Ticat Doors, C. W. Melville, 
Columbia. 


lst June, 1895. 
mee. ~eccne of Garters, A. E. L. Slazenger, 


10,850. Pecan and Letrer Box, W. White and G. 
Leonard, London. 
10, rt Cyoies, A. Foster, Barrow-in-Furness. 
10,852. MANUFACTURE of Lrnoteum, J. Ingleby, 
10,853. Sprinc Bann for the Trousers, J. J. Duffy, 
Dublin. 
10,854. Brarmnc Reis, J. P. Robertson, Birming- 
m. 
— ag gl Arr Brake, H. Brecknell and J. 


. Kear, . 
10,856. WasHiNe the Sxrx from Porators, J. Benson, 
Manchester. 
10, — Mitimusc Macuinery, R. F. Hall, Birming- 


10,858. Pickers of Looms for Weavine, 8. Moody, 
Halifax. 
10,859. PortaBLe Gotr Tszinc Sranp, G. Combe, 


10,860. Preventine Cisterns from Borstinc when 
Frozen, J. P. Macadam and J. Grant, Glasgow. 

10,861. Ort Lamps, E. F. Hulse, Manchester. 

10,862. Merrsops of Constructine Fioors, T. W. 
Jarrett, Brighton. 

ag oo — of Sianat for Cycies, H. Brecknell, 


10,864. Woven Ficurep Fasrics, T. Taylor and W. 
oO’ on, Manchester. 

10,865. Poriryine Waste Propucts, W. J. Clapp and 
J. F. Wake, Darlington. 

10,866. Privrep Matrer, W. H. and A. P. Dawson, 


tley. 
10,867. Currinc and Measurine Grass, H. Henry, 
Haslingden. 
10,868. Break and Wirt Catcu, H. Maudsley, 
Accrington. 
10,869. Barre Titter, R. Henderson, Glasgow. 
10, Nae de PREVENTING RABBITS GNAWING TREES, J. Harris, 
10,871. mr ~? Rest for Vetocirepgs, J. Lidwell, 
Birming! 
10,872. RusBeEr, 2, F. Ellershausen, London. 
10,873. Toy, Ti B. Close, Sheffield. 
10,874, PrLe-privine and other Macuings, F, Rowan, 


Glasgow. 

10,875. Licatine Cicars, J. W. Collings and W. Friese- 
Greene, Weston-super- Mare. 

10,876. arena _ Sueps or Barns, T. D. Pear- 
son, p 

10, ah Hamp PRomsoron for Mowers, J. Rivett, Nor- 


10,878. Burp Corp Rack, F. T. Jackson, Leicester. 
oe Tramcars, J. Wilsonand J. Mitchell, 
e flie! 
10,880. Worm Gear Davirs, J. B. Somers.—(H. MeGil- 
vray and A. Dray, New "ewig 
10,881. Prvs, A. M. Cole, Derby. 
10, (882, Preszvation of Meats, Fisn, &c., A. Rae, 


Lon 

10,883. Sore Levetiers, J. G. Lorrain.—(£. E£. Wink- 
ley and B. Phillips, United States.) 

10,884. Ratcuet Braces, W. Badger and H. Badger, 


London. 
10,885. Fitter, W. P. Ellis, earn. 
10,886, MERCURIAL PyYRoMETER, iijeskt 


:. Heys.—(The 
Firm of &chaffer and Budenberg, Germany.) 





10,887. ome CaRPETs, &e., R. Blackwood, jun, 
10,888. Pensieunenis PASSENGERS on Trams, J. Hirst, 


10,889. FINGERS for Knives, W. Smith and T. Smith, 
Birmingham. 

ott EXHIBITING ADVERTISEMENTS, H. L. Peters, 

ur 

10,891. SS eieeae of Sewace, &c., C. A. Burghardt, 
‘Alderley Edge. 

10,892. Bons _ ae U. L. Desai, Urmston. 

10,893. ReaPinc SECTIONS, G. A. and Cc. Garfitt. —(W. 
P. Millar, United States.) 

10,894. CHarcoaL Driers, J. Houston, Glasgow. 

10,895. Execrric Licut Stayparp, G, Stegmann, 
London. 

10 896 Sream Enornes, H. W. Mackenzie, Edinburgh. 

10,897. Return Sream or Hor Warer Tap, 8. Peake, 
Manchester. 

10,898. Teapots, CorrgE-poTs, &c., M. Boyd, Man- 
chester. 

10,899. WHEEL Stop or Brake for Venicxes, F. Hughes, 


10,900. MANvrAcTURING Piements, &c., 8. Kleemann, 


verpool. 
10,901. ConvertinG ReciprRocaTinG Motion, F. Laan, 
Liverpool. 
10,902. WaLkrno-sticks, R. W. 8S. Kingerley and J. A. 
Jones, London. 
10,903. Sargery Device, J. B. Stone and 8. Barnes, 


ondon. 
10,904. PLeatep CAPSULES, Mansell, Hunt, Catty, and 
‘o., Ld., A rower, and C 0. Petersen. —(Partly by 
H. A. Lund, Denmark. ) 
10,905. Sampiinc Gases for Anatysis, B. L. D. Ridder, 


mdon. 
10,906. Sreerinc Gear, W. H. Rogers and R. J. Meek, 
doa. 
10,907. Vatve Gear, A. J. Boult.—(A. Prolhac, jun., 


'rance.) 
10,908. Box, C. A. Renouf, E. Gaved, and C. R. Mahy, 
ndon. 
10,909. Tospacco Prpgrs, H. McC. Alexander, London. 
10,910. Nari, C. W. R. Campbell, London. 
10,911. Grass PLaques and other ArtTicLes, E. Bohm, 


mdop. 
10,912. Picrurt and ANatocous Frames, E. Bohm, 


ndon. 
ae. Hotiow Bopres from Incots, R. H. Kern, 
mdon. 
10,914. Hetmets, R. Elsdon, London. 
10,915. Toy, J. Gage, Liverpool. 
10,916. Fiurp Governorsor Recucators, W. G. Hicks, 
London. 
10,917. ALKALINE CaRBonaTEs, &c., W. von Baranoff, 


mdon. 
10,918. WasHixe Woot, F. Raschig, London. 
10,919. Shape Hoiper for Cannes, H. G. Dawson, 


London. 
10,920. Sewinc Macarnes, F.C. W.and W. W. Janes, 


ndon. 

10,921. Smoke-consuMING Furnaces, 8S. C. Davidson, 
London. 

10,922. Sream or Fivu1p Pressure Enornes, 8. Robin- 
son, London. 

10,923. Jomnts, H. McGraw, London. 

10,924. Cycies, J. Hancock, London. 

10,925. Mittrse and Grinpinc Batts, F. Fischer, 
London. 

10,926. Spanner, T. Leaker, London. 

10,927. REcoverinc Metats from Ores, J. A. Mays, 


London. 

_, Press Boxes for EXprEssine O11, G. Mitchell, 

mdon. 

10,929. ELecrro.tysine, E. Hermite, E. J. Paterson, 
and C. F. Cooper, London. 

10,930. Etectrotystne, E. Hermite, E. J. Paterson, 
and C. F. Cooper, London. 

10,931. Ammonta, O. Imray.—(The Firm of Goerlich and 
Wichmann, Germany.) 

10,932. Sarery Apparatus for Lirrs, J. P. Halket and 
J. Kennedy, London. 

10,933. Doustinc Macuines, H. B. Arundel and J. 
Higginson, jun., Manchester. 

10,934. Maxine Fasrics Warerproor, G. C. Mandle- 
berg, Manchester. 

10,935. Pumps, J. Siigar, London. 

10,936. Loom SHutti.e Boxes, &c., F. Waddington, 


London. 

10,937. Loom for HanpD or Power, F. Waddington, 
London. 

10,938. Vick, J. Stigdr, London. 

10,939. THERMOMETERS, G. Ollendo:ff and O. Fischer, 


Germany. 
10,940. Locxine Device, O. Fechner and C. Mihatsch, 


mdon. 
10,941, Snare, E. and A. Pohl, London. 
10, 942, Cueck CasH-BOXxE3, A. Mniezewski, Germany. 
10,943. Drivxs, M. Malmede, Germany. 
10,944. Sxy.icuts, K. Hitrtgen, Germany. 
10,945. Armour Pcates, J. D. Ellis, London. 
10,946. Musx, H. H. Lake —(The Firm of Fabriques de 
Produits Chimiques de Thann et de Mulhouse, Ger- 


many.) 

10,947. Gas, H. Riché, London. 

10,948. Urizisinc Canats, W. B. Cook and F. Wil- 
joughby, London. 

10,949. Boats, C. A. de Lambert, London. 

10,950. Lip or Cover for VESSELS, &c, R. W. Shaw, 
London. 

10,951. Seconpary BatTerres, E. Freund, London. 

10, 952. Srock Box for Hosiery, &c., G. H. Creek, 
Londov. 

10,953, TreatinGc Ores, Sir B. Samuelson and Co., Ld., 
and R. Howson, Middlesbrough-on-Tees. 

10,954. CaRGo-cARRYING STEAMERS, F, H. O. Ropner, 
juv., London. 

10,955. SACCHARINE, C. Fahlberg, London. 

10,956. CyanipE3, &c, J. Raschen and J. Brock, 
London. 

10,957. Firoors, W. B. Godfrey, A. Marcet, J. 8. E. de 
Vesian, and A. H. Tyler, London. 

10,958. Macutnery for WiNDING TuHsEaD, A. Dewhurst, 


hh. M hast 


London. 
10,959. Soanarimas, W. Hi i 
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10,960. Wettep Boots and Suoks, Z. T. French and 
. O. Meyer, London. 

10, 961. Sarety VeELocrpep#s, W. F. Taylor, Croydon. 

10,962. CarRIAGE Brakes for Roaps, J. Stephens, 
Windsor. 

10,963. Cranes for Loaprno CoAL, &c., R. C. Rapier, 
Westminster. 

10,964. Stop Action for Steam Presers, J, Fisher, 
Willenhall. 

10,965. Cop Crusner, C. Downing, Barnsley. 

10, 966. SMALLWARE SHUTTLES, W. H. Barrati 
chester. 

10,967. Steam Enornes, W. B. Crichton, Bradford. 

10, 1968. APPARATUS for SUSPENDING Barus, W. Hems- 
worth, Bradford. 

10,969. Jomts of EARTHENWARE Pirgs, J. J. Green 
and W. Oates, Halifax. 

10,970. . Sams Mecuaniem for CLocks, A, Lockwood, 
Keighley. 

10, on ee for Roap VeuIces, &c., J. Dakers, 


t, Man- 


10,972. Castors, C. Showell, Birmingham. 

10,973. Brusues, J. Gray, Glasgow. 

10,974. SypHon, F. Platten, Birminghem. 

10, 975. MANGLING MACHINE, | ~ Dawson, E. Bentley, 
and C. J. Cockshott, Kei os 

10,976. Rounpazours, W farker, Bury. 

10, 977. HoLD¥AsTs for Conpucrors, ¥, H. Starling, 


gham. 
10,978. Hat Pouneina Macuixes, H. H. Turner, 


Poo! 
10,979. New Spinnino Top, T. M. Houghton and F. 


seteddart, Glasgow. 
0,980. BRAKE = ‘cemsamehiemt ie. &c., E, Spinney, 


MO Ranbridge 


10,981. Latch Neepire Kwirtina Macuine, J. W. 
Watts, Countesthorpe. 
ae ow Steam Enorne Governors, J. Paton, Holy- 


10,983. Fastesinos for Rattway Rats, 8. Alley, 


asgow 
10,984, STEAM Gewrrators, J, Thom, Liverpool. 
10,985, Firuna PovlERYWARE, W. H. and R. Meigh, 


10,986. “a ty CargieR Pencit, C. Greenwood, Keswick. 

10,987. Rim for MuLk Cans, E. H. Kent, London. 

10,988. TexTILE Faprics, J. 8. Lenton and R. B. 
Cald: icott, Bradford. 

10,989. Lock Joint, J. V. Howship, London. 

10, 990. STEAM Borers, J. Schofie d, Oldham. 

10, 991. Bautine Macuine;, J. Mcllraith, Manchester, 

10,992. Steen LocomorivE WHEELS, J. ’D. Richards, 
Sheftield. 

10,9938. Jaws of Sroxe Breakers, W. H. Walker, 
Shefiield. 

10,994, AGRICULTURAL Driits, J. P. Coultas, London. 

10,995. Twine Economisea, F. Wareham, Londvn. 

10, 996. CasE3 for Laces and FeaTtHeR®, A. 8. Timbrell, 
London. 

10,997. Steeve Links, G. G. Birrell, Glasgow. 

10,998. Dovon Divivers, F. H. van Houten, London. 

10,999. ConTROLLING Gas for Gas Enarngs, F. Lyst, 
London. 

11,000. Casters and their Sockers, E. G. Hoffmann, 
London. 

11,001. Rowcocks, M. F. Lg Lenten. 

11,002. Oars or Sweeps, M. F. Davis, London. 

11, "008. MatcH-Boxes, G. F. R Restall. London. 

11,004. 8 SEcURING Peos of Vi0LNs, &c., W. D. Jones, 

nd 

11,005. _ om L. F. Betts, W. P. Crary, and G. B. 
Wilson, London. 

11,006. Lamp Wicks, 8. 2. Morss, London. 

11,007. Patron Box, J. F. Brogly, London. 

11,008. Writine Pen, F. Tschofen, London. 

11,009. Case for CARRYING Books, &c., J. P. Kirk, 


London 
11,010. Srones Baskets, H. E. and G. OC, Clark, 
ndon. 
11,011. MerHytamine Satts, R. Cambier and A. V. 
Brochet, London. 
11,012. CLeawine Knives, A. G. Speight, London. 
11,013. Sarery Devices for Pitiar-bBuxes, EB. J. Wild, 


mdon. 

11,014. Evecrric Governors, J. W. Myers, London. 

11,015. Recuperative Gas Fornaces, A. Dauber, 
Germany. 

11,016. ELrectro.ytic Decompositions, H, Blackman, 
London. 

11,017. Cuorcues, E. Woodward, London, 

ll, os. B Boxes for Bakine PowpERs, 8. F. Austin, 
Lo 

11,019. MATCHMAKING Macuines, E. B. Beecher and 
J. P. Wright, London. 

11,020. Cycies, W. P. Thompson.—(Chevalier A. Petti- 
nati, Italy.) 

11,021. MecHanism for OpeERATING Pumps, M. Leitch, 


Live: erpoo! 
11,022. Curr FasTexer or Scrrort, M. G. Buckler, 


Liverpool. 
11,023. Aspinators, A. 8S. Buckle and W. Sutcliffe, 


Liv verpool. 

11,024. Carnpine Enaines, BE. Edwards.—(2. G. Bohle, 
Germany. 

11,025. Raitway Sienacs, Siemens Brothers and Co.— 
(Messrs. Siemens and Halske, Germany.) 

11,026. Maxine Disc and Spoke WHEELS, H. Ehrhardt, 


London. 

11,027. Wisen Trap for Compressep Air, P. Brother- 
hood, London. 

11,028, *CyouE Wuests, H. Smith, London. 

11,029. Hotpine Persons in PositIon, J. J. Wilson, 
Birmingham 

11,030. Hypravuic Lirrs and Hotsts, T. Mullock, 
London. 

11,081. Borter Feeorsc Apparatus, H. U. Wollaston 
and G. P. R. Fell, London. 

11,032. Seconpary Batrerres or AccumuLaTors, T. 
Eremin, London. 

11,033. Armour Piates, H. Schneider, London. 

11,034. Sewinc Macuives, J. Y. Johnson.—(H. Spring- 
mann, Germany.) 

11,035," EvectricaL Sionat Cxocks, H. Zeidler, 

ll one Triwixa Boor and Sxor Urrens, E. 8. Harris, 


ll, ai Taran Hives and Skins, A. feymour-Jones, 
ll 28. Maxino INCANDESCENCE Mant es, O. Kndfler, 


ll 1029. Gas Compressors, J. Humes, London. 
ll ‘040. aes Dravcut in Borters, J. Jones, 


mn 

11,041. rnay Paopvucixe Davice, C. Schaeffer and G. 
ann, London. 

11,042. Stanp for Cycxes, E. Caronand A. Bretonneau, 


mdon. 
11,048. Brtt1arp Tasies and the like, J. B. Oakley, 
Lon 


on, 
11,044. MecnanicaL Mosicat Insirument, A. A. M. 
i oavioll London. 

Borriixe Cock, E. Kent and F, L, Warren, 
Be 
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11,046. Pouca, W. Stonehewer, Tipton. 
11,047. Crust Sranps and the like, F. Parkinson, 
Leiceste 
11, c. Ixvisiete Lock for Bicycies, J. H. Scott, 
3 


lfas 

11,049. Macuinery for Maxine &crews, W. F. Taylor, 
Lon on. 

11,050. Gor Ciuss, A. E. L, Slazenger, London. 

11, 051. OverPick Pickers, T. Stansfeld, J. Lello, J. 
Dugdale, and W. Greenwood, Manchester. 

11,052. Preventine ConpuctioN of Heat, M. C. 
Bannister, Manchester. 

11,053. sae Detivery Morioxs, J. Whitehead, 
Mancheste' 

11,054. Pomnacee for Stream Borterr, W. T. Smith, 


Bolton. 

11,055. Parina Bros of Feit Hats, J. Rosebottom, 
Manchester. 

11,056. GuittoTing CuTrina Macaines, J. Daly, 
Dublin. 


11,057. CHECKING Suvities, W. McNichol and T. H. 
Newsome, Halifax. 
11, ow — of Brakine Cycies, W. Saunders, 


ll, 059. Dice R. &. Hember, Bristol. 
11,060. petty por Woop, B, Banks and J, and G. 
Armatage, 

11,061. Horsesnozs, R. Scott, Newcastle-on-Tyne. 

11,062. Stoppine RUNAWAY Horses, J. Gorman, 
Devons! 

11,063. SECURING Crocuet Hooks in Hanpues, G. 
Lewis, teh, 

11,064. Lips of Cans, T. James, Derby. 

11; 065. Froatina Pontoon Docks, KR, Turnbull, New- 
castle-on-Tyne. 

11,066. Arrixixc Pseumatic Times, J. Higham, 
Manchester. 

11,067. WATER-TUBE Finepars, T. W. Bailey, Newport, 


Mon 

11,068. Warer-Tuse Stzam Generators, R, Baird, 
Glasgow. 

11,069. poens Wueet, &c., for Looms, J. Holden, 
Haslingde: 

11,070. Oin , R. Wilson, London. 

11, ‘071, ARTIFICIAL Fura, C. W. Price and E. F. 
Goodwin, London. 

11,072, EXTRACTING Merans, E. Fischer, E. Klein, and 
F. Mablstedt, London. 

11,073. ManvractorE of FiTERinc Materiay, A. 
Smith, London. 

ERS, P. A. Hillhouse, @! 





ll, jlasgow. 
ll, are. New Pian of Wurpow VENTILATION, T. Daly, 


ll, yt Swarn Turner for Hay and Crover, E. Tove 


11,077. PorTaBie Wricupripar, M. Martin, London. 
11,078. Etzvatina Decks or PLATFORMS, A. Brown 


ndon. 
11,079. forma Sranps, G. Honerla and W. Oester 
Lon don, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette, 


536,003. Sarety VaLve, R. Gould, Somerville, Boston, 
Mass.—Filed March 2nd, 1894, 
Claim.—(1) In a safety valve, the combination of 
the main casing D, valve A provided with a lip to 
form with the bushirg B Ce “pa p chamber, pop 
chamber a formed by the lip of aA valve and the 
1 chamber a4 in open com. 
munication with pep eusaber a, and the valve rods 
CC’ extending up through the casing and controlling 
the outlet of chamber a‘, all substantially as de. 
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scribed. (2) In a safety valve the combination of the 
main casing D, muffier casing M’, valve A provided 
with a lip, pop chamber a formed by the Jip of valve 
A and bushing B, ‘bushi tal chamber 
a4 in open communication with ] pop chamber a, and 
valve rods C ©’ extending up through the main 
casing D and the muffler casing M’, substantially as 
and for the purposes specified. 
536,726. Pressure Wecpinc Macuine, &. 8. Hoyt, 
Brooklyn, N.Y.—Filed November 16th, 1893, 
Claim.—(1) In combination in a pressure welding or 
swaging machine, the reciprocating head-block, toggles 
therefor, a weighted arm carried upon and turning 
with one link of the said toggles, and means for 
opr) plying power to the said weighted arm, substan- 
as sct forth. (2) In combination in a pressure 
welding or swaging machine, a reciprocating head, a 
steam or other ram and connections for applying 
power to the : said head, a valve for the said ram, the 
ot tantially as described for the 
ve and a tappet rod 7 and stops « x’ therefor, 
whereby the motion of the ram and co-operating parts 
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actuates the said shifting bani ibstantially 
as set forth. (3) In a pressure welding machine, the 
combination with a head-block; a ram or pi:ton 
operating in a cylinder ; connections between eaid 
head block and the ram or piston ; and a valve con- 
trolling the inlet to the cylinder; of a shifting 
mechanism comprising twin connected levers, one of 
which is connected to the ram or piston by a tappet 
rod having stops adapted to engage the said lever, and 
the other of which is connected to the valve. 


537,013, Apparatus ror Brazinc Merats py Exec- 
Tricity, G. D. Burton. Boston, and EB. BE. Angell, 
Somerville, Mass.—Filed April 17th, 1893. 

Claim.—(1) In an electric forge, the “combination of 
two shafts provided with electrodes of opposite polar- 
ity, means for « ijusting one of said shafts, a spring 
for pressing one of said electrodes toward the other, 
and means for rotating said shafts. (2) In an electric 
forge, the combination of a converter, two brackets 








ite nef thereof, and provided 
with supporting Tireven, anal adjustable in said 
sleeves, electrodes connec ath a adjacent ends 
of said shafts, and adjustable with relation to each 
other, arms connected with said sleeves, an actuating 
shaft su in said arms, gears on said shafts, and 
an actuating wheel for said actuating shaft, substan- 


connected with op} 





tially as set forth, 
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THE RAILWAY CONGRESS. 


Tue meeting of the Railway Congress is close at hand, 
and a few words on its purpose will not be out of place. 
The International Railway Congress has been defined as 
a permanent association, established to promote the pro- 
gress and development of railways. It is composed of 
railway Administrations which have formally joined, 
whether State or private. The Congress is represented 
by a permanent International Commission, which it 
elects. The office of the Commission is in Brussels. 
Nominally the Congress meets every two years; really the 
time varies as is found convenient. The meetings already 
held have been at Paris, Milan, Brussels, and St. Peters- 


burg. 

The work to be done at the forthcoming meeting 
is so voluminous, and covers such a vast field, that 
we may reasonably doubt that it can be properly 
done in the time available. At each meeting ques- 
tions are settled upon, and these are issued to 
various engineers and railway men who are willing to 
take charge of them, obtain answers, and write general 
reports. 1tis impossible until the Congress meets, and the 
details of procedure have been finally settled, to say how 
many end what reports will be discussed. Meanwhile we 
may say that ten reports have already been published, 
though these do not come in regular numerical order ; 
while several are not yetintype. These last refer to iron 
bridges, rolling stock for express trains, electric traction, 
acceleration of transport of merchandise, cartage and 
delivery, settlement of disputes, and light railways. We 
propose here to give such a summary as will suffice to 
convey an adequate idea of the nature of the twelve ques- 
tions and of the reports published up to this moment. 


No. I. deals with— 
BrakEs FOR Licut RaItways. 


The author, M. Plocq, superintendent engineer of the 
* Société Général des Chemins de fer Economiques ” of 
France, states that he arranged a detailed list of questions 
and sent this out to 120 Administrations. He had 
received replies from forty-six Administrations, eleven of 
which answered that as they did not work secondary 
lines they had no information to give, while thirty-five 
sent in some interesting information which is briefly 
summarised in the report. The general conclusion M. 
Plocq sums up as follows :— 

Among the Administrations who have replied to the detailed list 
of questions on the brakes of light railways, we find every kind 
and condition of working. Some lines form the whole railway 
system of a country, as is the case with the Norwegian State Rail- 
ways and those of the English Colonies, Other lines are broad 
gauge, and on them runs the rolling stock of the main lines of 
which they are branches. Others again are tramways carrying 
especially passengers. Others, again, are narrow gauge systems 
bringing traffic to main lines, Quitea number of Administrations 
have not sent in any answers, or have only replied to some of the 
questions asked, being of opinion that the question was not yet 
sufficiently ripe to pronounce definitely upon it, Under these 
circumstances I have limited myself to tabulating the various 
replies, Nevertheless we notice that from the majority of the 
replies it appears that a continuous brake b a ity 
whenever the gradients are severe, 


Question No. II. deals with— - 
Borter FIRe-BoOxES AND TUBES. 


Itis by M. Ed. Sauvage, Assistant Locomotive Superin- 
tendent of the Western Railway of France. The questions 
submitted refer to:—(A) Steel boilers and fire-boxes ; 
strain to which they are subjected in use, and conditions 
on which the plates are accepted. (B) Iron tubes; means 
of preventing leakage at the tube plates. (C) Injurious 
effect of the feed-water on the boilers and tubes; systems 
of purifying. (D) Synopsis of experiments as to the pro- 
duction of steam, viz.:—Results obtained with tubes 
according to their diameter, length, system, arrangement 
in the boiler, and the metal of which they are made; 
experiments as to the influence of the capacity of the 
smoke-box, and the different forms of chimneys and 
spark-arresters; experiments with the various forms of 
blast-pipe; experiments as to the effects of speed on the 
production of steam. The report is very valuable and 
complete, and is well illustrated. M. Sauvage’s general 
conclusions are as follows :— 

Part A.— 

I. The use of mild steel for the boiler plates of locomotives 
has become a matter of current practice; this use being mainly 
justified by the quality of the plates, which is much more uniform 
than in iron. Particularly in the flanged portions of the work, steel 
is more readily worked. 

2, Steel plate for boilers must be very mild and characterised by a 
breaking strain not exceeding 28} tons per square inch—45 
kilos, per square millimetre—and preferably between 254 and 22 
tons per square inch—40 and 35 kilos, The plates will be made 
from open-hearth steel ; and no pig containing phosphorus should 
be in their manufacture, 

_ 3, The substitution of steel for iron allows at times of a slight 
increase of pressure in the boilers, without any modification in 
thickness of plate. 

4. The working up of steel plates does not require any extra- 
ordinary precautions; they can stand local application of heat, 
notably for the drawing out of the corners. A wise precaution 
is to anneal the plates after working them, prior to riveting ; 
nevertheless, this precaution is not indispensable when experience 
has proved the good quality of the plates and the merit of the 
boiler maker’s work, 

5. Steel fire-boxes continue to be practically unused in Europe; the 
few cases in which they have been experimented with do not show 
that they have any advantage over the copper box, at least with 
the qualities of steel available in Europe, This opinion does not 
apply to small locomotives whose work is not of a very hard 
nature ; for these steel fire-boxes may be advantageously used. 
Part B.— 


_ 5. Iron and steel boiler tubes have come more and more 
into use; they can be substituted for brass without disadvantage, 
the substitution actually resulting in a considerable economy. 

7. Iron tubes do not require copper ends, 

8. The tubes are generally expanded with a ‘' Dudgeon,” the 
holes in the tube plates being slightly coned or even cylindrical. 

. The beading of the ends of the tubes is not indispensable, 
10. Ferrules are only necessary at the fire-box end, and then 





the tubes depends mainly upon the care taken in the working of 
the locomotive. It may be said that locomotives, the tubes of 
which are fixed in the ordinary way, do not give any trouble if 
the fire is attended to in a regular manner, without abnormal 
entry of cold air into the box, and if care is taken to allow the 
boiler to cool off before being emptied, and more particularly 
before washing out with cold water. It is unwise to draw fires 
before an engine has been shedded, as the blast in this case draws 
a considerable volume of air through the fire-box and the tubes, 


Part C.— 

12. Disincrustants may be found useful to obviate the formation 
of adhesive deposits, but their nature and proportions should be 
a to varying local conditions. 

13, The purification of feed-waters which contain much car- 
bonate of lime and particularly of selenitical waters, prior to their 
being used, is extremely desirable. The provision of plant for 
this purpose necessitates a heavy initial outlay, but the capital 
thus expended will often be recovered through economies of fuel, 
cost of washing out, and maintenance, 

14, The delivery of the feed-water into the steam space, in such 
a@ manner that the steam quickly ejects from the boiler the air 
drawn in with the water, and that any local cooling of the plates 
be avoided, is worth a trial. 


Part D.— 

15, It is not usually advisable to exceed a length of from 13ft, 
to 14#ft.—4 to 4°5 m.— for boiler tubes, 

16. The flue space should be as large as possible, which justifies 
the suppression of ferrules. The diameter of the tubes should not 
be too small, nor should they be placed too close er. As far 
as possible it is advantageous tbat their internal diameters should 
be from l}in. to 2in,—40 to 50 mm.—and their distance apart not 
less than 0°709in.—18 mm, 

17. Ribbed tubes with an external diameter of from 2°36in. to 
2°75in.—60 to 70 mm.—are suitable for locomotives when the tubes 
are short. It may be found advantageous to substitute them for 
ordinary tubes of 2in.—50 mm.—diameter, with the same small 
diameter, by suitably reducing the size of the ribs. 

18. The comparative effect between placing the tubes in chequer- 
wise or quincunx rows, as against vertical rows, is not apparent ; 
the preference is, however, generally given to the latter arrange- 
ment, 

19, The nature of the metal in the tubes does not in any way 
affect the production of steam. 

20. The influence of —— the capacity of the smoke-box is 
inappreciable. Extension smoke-boxes of American type, which 
have been tried by many European Administrations, do not seem 
to give any better results than the ordinary smoke-box. It there- 
fore appears advisable to retain the use of the latter oo. 

21. No evident superiority can be assigned to any particular form 
of chimney; those which are slightly conical in sha f small 
diameter at the lower end—appear to be favoured. It is advisable 
to prolong the chimney towards the interior of the smoke-box, 
giving this extension the form of a cone ; the nozzle of the blast 
ee not in this case be much higher than the top row of 
tu 


22. No form of spark arrester can be said to offer advantages. 
All obstruct the draught without being absolutely efficacious ; the 
ordinary — arrester, made of wire, suffices in most cases, 

23. In the different systems of regulating the blast, the annular 
disposition appears to be slightly the best ; it, however, becomes 
sometimes a little complicated if a variable section for the blast 
pipe, though otherwise desirable, is adop 

24, All exhausting through single blast pipes should be variable. 
The variation should not, however, be carried to such a point as 
to abnormally reduce the blast pipe section ; it is doubtless the 
lack of a suitable limit which has brought the use of variable 
blast into disrepute, as being either injurious or useless, A simple 
mechanism with two controllable valves appears quite suitable. 

25. Attention may be recalled to the rule mentioned in para- 
graph 21, as to the height of blast pipe ; it should not be much 

igher than the upper row of tubes, even if the chimney is not 
extended into the smoke-box, 

26. Speed has no noticeable effect upon the production of steam ; 
in other words, with equal weights of steam exhausted per second, 
and the same pressure in the cylinders at the start of the pre- 
exhaust, the greater or less frequency of the exhaust impulses is a 
matter of indifference, This fact is clearly proved by the action 
in service of two cylinder compound engines. 


Question No. III. refers to the 


DecimaL System. 


The report has been prepared by Mr. J. L. Wilkinson, 
chief goods manager of the Great Western Railway. He 
was asked to report on the advisability or the reverse of 
the general adoption of the decimal system in calcu- 
lations relating to the construction and working of rail- 
ways, and on a method of facilitating the introduction of 
the metric system of weights and measures in those 
countries where it is not already in use. 

This subject had been placed upon the agenda for 
discussion at the fifth session of the International 
Congress by certain of the continental representatives, 
and it was necessary for the English reporter to deal with 
it at considerable length in order wa tt why a decimal 
system of coinage and the metrical system of weights 
and measures has not been adopted by the English 
Government. Mr. Wilkinson gives a brief history of the 
English and the metrical systems. He expresses himself 
in favour of the latter, but holds that its adoption by 
English-speaking races must be a work of time. Dealing 
with the possibility of the English railways permissively 
adopting the decimal system in their daily dealings with 
their customers, and applying it to the existing coinage, 
weights and measures, without waiting for further legisla- 
tion, he is strongly of opinion that such a step could not 
be taken at the present time. The Government itself has 
not found it expedient to adopt such a course in its com- 
mercial transactions, and for the railways to attempt to 
pioneer such a change while the national and legal system 
remains unaltered would not only expose them to 
suspicion and opposition, but would result in confusion. 
pe general conclusions at which he has arrived he states 

us :— 

The reporter, therefore, whilst full isi the t 
sepa of a decimal system, and satin lin oie 
method, does not see the way at present, and until further parlia- 
7 action has been taken, to recommend the adoption of a 
decimal system for the domestic business of the railways in 
England, nor generally for the passenger tickets, waybills, invoices, 
and other traffic documents ing between continental and 
English railway companies, but he would venture to recommend 
that the representatives of Great Britain and its Colonies and 
dependencies should adopt all means that are practicable to urge 
upon their respective Governments and otherwise the advantages 
that would follow the bringing into use of the metrical system ; 
and in the meantime he sees no great difficulty in the 
of a standard of exchange for monies, and in fixing equivalent 
values for bam ge and measures, to be used conjointly with the 
local bases of values of the various countries inte: in the 








only when the tubes show signs of leakage. 
11. In general it may be said that the avoidance of leakages in 





proceedings of the International Railway Congress, for expressing 


amounts and quantities in the documents that are interchanged 


between the members of the Congrees. This would mean in 
England, and elsewhere where the English system is used, the pro- 
vision of additional columns in all statistical tables intended to be 
used as international documents, so that side by side with the 
quantities stated in the English monies or measures such quantities 
should be set out also in the metrical equivalent. 


The report on Question IV., 


Lieut Rattway SxHops, 


is very brief. It handles only one point—Should the 
principal shops be in the middle or at one end of the 
line? The reporter, Signor Terzi, general manager of 
the Suzzara-Ferrara Railway, states that to all the 
circulars he issued he got only eighteen replies, and he 
has arrived at the following conclusions :— 


In summing up what has been reported it seems to me we may 
draw the following conclusions: That the position of the principai 
shops of a light line cannot be fixed according to any general rule, 
because local circumstances greatly influence the choice. Apart 
from the advisability of placing the shops at the end or at an 
intermediate ee of the line, it must be admitted that it is always 
preferable to build them at the station, which, owing to passenger 
and goods traffic, is the most important, either becaase it is just at 
that point that it is necessary to keep the iargest number of 
engines for shunting and strengthening trains and for use on 
specials, &c., or because it is much easier to establish repairing 
shops, find the necessary hands, and procure materials and ensure 
the general superintendence of the service there. Still, no fixed 
rule can be laid down, and only by a most careful investigation of 
the circumstances involved in working a line, and by calculating the 
advantages presented by one site over another, will it be possible to 
decide upon the most convenient site on which to establish the 
sheds in any given case, 


Question V. deals with a subject of apparently little 
more than academical interest, namely, the 


TWENTy-FouR Hours Day. 


In other words, the introduction into the time tables of 
continuous reckoning from 1 to 24 hours, and of the 
division of the hour into 100 parts; the present state of 
the question ; its partial adoption in different countries ; 
advantages to the public, and to the railway service. 
would the alteration of existing clocks be necessary, and 
if so, how could it best be accomplished ? 

Sig. M. Scolari and M. Rocca, inspectors of general 
management of the Mediterranean Railway of Italy, are 
the reporters. The report is a rather learned document. 
The authors began by explaining that the question of 
time is of greater importance and extent than would 
appear at first sight, for it involves several other questions, 
each of which would deserve lengthy consideration. 
These are :—The meridians regulating the time; reckon- 
ing time; transmitting time; keeping time. The first 
has been the subject of warm debates at many geo- 
graphical congresses, geodetic and diplomatic meetings, 
for the object in view—an accepted uniform time— 
depends upon the choice of a meridian from which to 
commence. The third question, namely, transmitting 
time, is of immense importance in railway working. 
The fourth, namely, that of keeping time, really belongs 
to the watchmaker’s craft; nevertheless, it may be of 
some interest to railways, so far as the choice of kinds of 
watches and clocks found most fitted for use, and the 
classes of employés who ought to be provided with them, 
are concerned. But it is only the second question, 
namely, that of reckoning time, with which this report 
has to deal. 

The reporters having very fully discussed the questions, 
have arrived at the following conclusions :— 

We have endeavoured to compile this report with as much 
impartiality as possible, taking into ¢ all the inst: for or 
against the new twenty-four hour notation. Among the former 
must be reckoned the success it has had in Canada on 5300 
miles—8480 aon—<l railway, in British India on the whole 
railway system, and what is still more conclusive, in Italy, in all 
the doings of public life. Among the latter, Canada must also be 
mentioned, for though the new notation is in force on more than a 
third of its railway system, hesitation is shown in extending it over 
the remaining portion; the United States, where, though the 
number in favour of it amongst directors and presidents of railway 
companies is always increasing, and each year its introduction 
seems imminent, still its adoption does not follow ; and lastly the 
British colonies, where, though the advantages of the reform are 
recognised, its introduction is not decided upon. The main cause 
of this hesitation must be regarded as fear of the opposition which 
the public might raise against an innovation which might clash with 
its habits. But should they always constitute an insurmountable 
obstacle to the spread of this reform? History again comes to our 
aid to teach us that the resistance on the part of the public to 
all which tends to upset—be it ever so little—its habits, has been 
capable, it is true, of delaying the accomplishment of beneficial 
innovations, but has been unable to quash them definitely. 
Probably then it will be the same in the case of the new notation. 

At the present time we cannot neglect to consider seriously what 
reception the reform would meet with on the part of the public ; 
how far this would counterbalance the undoubted advantages which 
would be gained by it remains to be seen. In Italy, after all due 
consideration, the choice in favour of the twenty-four hour system 
has been made, and the new method has been found successful. 
In the United States up till now the system in use is adhered to. 
Are they equally right? It is for the Congress to give its opinion 
on the point, and bere its vote, if favourable, will have the 
effect of smoothing the road for the twenty-four hour notation, or, 
if opposed to it, will still further delay this reform being brought 
about. Our duty as reporters ends here, but if we are called 
upon to give our opinion it will be sufficient to remind you, 
in order to justify an opinion absolutely in favour of the new 
notation, that we belong to a country which has applied the 
twenty-four hour system most widely, and that we can testify to 
the fact that during the year it has been in use it has been 
approved by all those who have to use timetables, and has not 
caused the slightest inconvenience, 

So far as the decimal subdivision of time is concerned, this is a 
problem of the future. Let us leave to astronomers and other 
scientific men interested in the scheme the duty of agreeing — 
themselves on its advisability ; for our part, as railway men we wil 
then investigate it from the practical point of view, but just now 
it would seem to us premature to consider the matter. 

Question No. VI. refers to 

ORGANISATION. 
That is to say, to the fay gir yon of the central adminis- 
tration and outdoor s' of the various railway systems 
of different countries. It is a second report on English- 
speaking countries from the pen of Mr. Fred. Harrison, 
general m of the London and North-Western 











Railway. The report contains so much compressed in- 
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tormation that it is very difficult to summarise it further. 
The facts, generally speaking, are well known. It de- 
scribes the constitution of a board of directors, states the 
titles and duties of the various officials. In few words, the 
work of administration or management is carried on by a 
small number of influential shareholders chosen by elec- 
tion from the general body of shareholders, and working 
either by sub-committees or as one board, assisted by 
the chief officers, who have general responsibility and 
more or less executive duties to discharge. In addition 
there is a staff of executive officers varying as to their 
number and duties, responsible to the chief officers for 
the detail working of the business according to the length 
and importance of the railway. There are some differ- 
ences between the English, colonial, Indian, and American 
systems—all of which the report explains. Mr. Harrison 
concludes the report with these words :— 

In conclusion, I desire to observe that although organisation on 
sound principles is necessary for the proper administration of a 
railway as of any other undertaking, it is essential to the success- 
ful management of railways that it should enter thoroughly into 
details. For this purpose a high standard of efficiency of the 
staff is the most important consideration. The rank and file must 
be carefully trained not only to carry out the duties allotted to 
each, but so as to develope their energies and intelligence ; the 
strict maintenance of discipline and insistence on efficient work by 
subordinates of all grades, whether in carrying out instructions, 
the exercise of supervision, or the intelligent care of interests 
entrusted to them ; and the utilisation of the training experience 
and best intelligence of the staff should be part of the responsi- 
bility of the heads of departments and chief officers, 


Question VII. concerns 
Station WorkKING. 


The report has been drawn up by Mr. G. H. Turner, 
general manager of the Midland Railway on (A) Methods 
of accelerating the shunting of trucks and handling of 
merchandise ; arrangement of sorting sidings. (B) Em- 
ployment of mechanical and electrical appliances in 
shunting and marshalling. Mr. Turner has divided his 
subject under the following heads :—(a) Goods yards, or 
wharves; (4) goods sheds, or warehouses; (c) sorting or 
marshalling sidings; (d) shipment of coal; (e) rolling 
stock ; (f) general conclusions. 

The report constitutes a long and elaborate paper, well 
illustrated by diagrams and photographic reproductions. 
It is impossible to summarise its contents, which mainly 
consist of highly condensed descriptions of the traffic 
arrangements at various important railway stations, such, 
for example, as that at Somers Town, in the Metropolis, 
and the Central Station in Birmingham. Concerning the 
former, some idea of its magnitude may be formed when 
we say that the sidings inside the shed run each along- 
side its own platform and hold collectively 180 railway 
trucks. A cart-road alongside the main platform admits 
of 100 street vans being backed up for unloading. It will 
thus be seen that this arrangement brings into juxta- 
position for working purposes 100 street vans and 180 
railway trucks, all of which may be in course of unloading 
or loading at one and the same time. Any one of the 100 
vans may contain goods for any one or all of the 180 
trucks, and 100 multiplied by 180, which equals 18,000, 
represents the possible simultaneous operations without 
double handling, although that extent is never approached 
in practice. The Lancashire and Yorkshire Railway Com- 
pany sends away from Liverpool alone every night about 
1000 goods wagons. The Shildon sidings on the North- 
Eastern Railway deal with 2000 wagons every twenty- 
four hours. At the Tyne-side docks 1000 tons of coal can 
be put into a ship in two hours. It may be well doubted 
if the United States can beat this. The general con- 
clusion at which Mr. Turner comes is that— 


No one place is of necessity a pattern for another; but geogra- 
phical and physical conditions, the character of the traffic, and the 
needs of a district, must always control the structural and other 
facilities which are provided. Ample accommodation, both in 
sheds and wharves clear of the main passenger and goods lines, 
is amongst the best means of accelerating the shunting of trucks 
and the handling of traffic. Turntables worked by hydraulic 
capstans or horses, except where physical circumstances necessitate 
their use, are not employed either in new yards or goods sheds. 
The lines are laid in such a manner that all the shunting of trucks 
can be performed - engines, or in sheds by hydraulic traversers 
and capstans, and where the latter are not provided by engines only. 
Either train or shunting engines are used at all classes of stations, 
small and large, manual and horse power being dispensed with 
for shunting purposes wherever practicable. At marshalling 
— to perform the shunting entirely by gravitation is admit- 
tedly the best and most economical plan, if the physical conditions 
of the place will admit of suitable accommodation being provided 
at a reasonable cost. Regard should also be [paid to the loading 
of trains over the main line to the depét. Shunting partly by 
gravitation and partly by locomotive power is often suitable and 
effective. In either case the outward and inward traffic should be 
dealt with separately where practicable. 

Where sidings are a with dead-ends, they should fall 
towards the stop-blocks, on the principle of gravitation, which 
materially assists the engine in disposing of the wagons. Facilities 
should also be provided in the shape of reception and shunting 
linesto keep the operations clear of the mainline, a point to which the 
British railway companies generally have been giving their special 
attention for a long time ; not only have considerable facilities for 
independent working been given at a great many depdts, but 
separate lines for the running of goods trains independently of 

assenger lines, and in eome cases lines under or over the main 
ines, have been made to prevent engines crossing busy lines on 
the level between up and down depéts, For the handling of goods 
in the warehouses no mechanical appliances are used except hand 
trucks, cranes, hoists, and jiggers—or small immovable cranes— 
the last three being worked by hydraulic, steam, or gas power, 
according to circumstances. In goods yards hand cranes are the 
principal means of assisting in the loading and unloading of heavy 
materials, but cranes actuated by steam or hydraulic power are 
also provided in some yards, 

Electricity has to some extent been applied to the lighting of 
sheds, yards, harbours, and marshalling depdts, and is undoubted! 





Question VIII. concerns 
SIGNALS. 


The report deals with recent improvements in block 
and interlocking apparatus, chiefly from the point of view 
of economy in initial outlay; signals in tunnels ; methods 
of preventing collisions at points of danger on express 
lines, in case of over-running stop signals; and replace- 
ment of colour signals by geometric form signals, in order 
to avoid the dangers arising from colour-blindness or 
defective vision. It is from the pen of Mr. A. M. Thomp- 
son, M. Inst. C.E., signal engineer of the London and 
North-Western Railway. It deals only with English- 
speaking countries, and has added to it a ‘“‘ Note” or 
appendix by Mr. H. Raynor Wilson, signalling assistant 
of the Lancashire and Yorkshire Railway, on ‘The 
Advantages and Disadvantages of Lock and Block ona 
Busy Line of Railway.” The report is illustrated. It is 
quite impossible to condense this report; and the author 
could not give conclusions, because, in point of fact, the 
paper does not admit of any general deductions being 
drawn. A few facts may be given of general interest 
which will impart some notion of the work involved on a 
great railway by the signalling arrangements. Thus the 
London and North-Western Railway Company of England 
has in operation nearly 19,000 miles of wires, and nearly 
117,000 primary battery cells for generating the necessary 
electric current. Thirty companies in Great Britain and 
Treland give 203,545 as the number of interlocked levers 
in operation, the London and North-Western Company 
taking the lead with 34,000. The thirty companies in 
Great Britain and Ireland give 12,151 as the number of 
signal cabins in use. Speaking of power-worked signals, 
we learn that 

In Great Britain no power system is employed. In the United 
States of America an electro-pneumatic system is to some extent 
used, and a hydraulic interlocking system is being experimented 
with in India. Several power systems of working have been before 
English engineers for some time, but it is probable that very little 
will be done unless it is in the case of some exceptionally large in- 
stallation. It is well known that any interlocking apparatus con- 
taining any number of levers up to eighty can be satisfactorily 
worked by one signalman and afford him only healthy exercise. 
In cases, however, of larger machines, involving extra signal- 
men, it is questionable whether the substitution of power 
machines would sufficiently reduce the staff to justify the 
increased first cost and maintenance of the more complicated 
machinery. As an instance, the apparatus for working the 
Euston Terminus of the London and North-Western Railway 
Company contains 290 levers, 240 levers of which are working ; 
four men are employed, two of whom are more directly employed 
in directing the movements of trains and attending to the 
instruments, The switchboard of this apparatus, assuming it to 
be a power machine, could perhaps be manipulated by one man ; 
it is doubtful whether he could attend to the block instruments as 
well, and therefore two men would be required for the working of 
the instruments and locking, showing a saving of two men, the 
wages saved being barely sufficient to cover the interest on the 
increased capital outlay and extra cost of maintenance, which will 
necesgarily involve a superior grade of workmen to deal with it, 
taking no account of the extra staff required, at least four men, 
for dealing with the engines and air compressors, which would have 
to be kept going day and night. In the United States of America 
a considerable number of power machines are in operation, princi- 
pally pneumatic, the valves being actuated electrically, and the 
system has been applied to comparatively —— jJanctions. 
I have not, however, been able to get any satisfactory reason why 
in such cases the power system has been preferred to the less costly 
mechanical system. s the electric lighting of our large stations 
becomes more general, a power will be at hand for the purpose of 
working points and signals more easily controlled and suitable for 
the purpose than any no pm and this may possibly lead to 
the introduction of electrically-worked points and ey at some 
of our more important stations ; as, although the first cost and 
maintenance of the plant will be greater, there will be some saving 
in the cost of signalmen’s wages, and probably one of the 
advantages of such a system will be the facility with which the 
connections could be laid down, great difficulty being now 
experienced in the case of a junction with a crowded permanent 
way, in getting a satisfactory route for the large number of rod 
connections which the present mechanical system necessitates. 


We commend the following passage to inventors of fog 
signalling apparatus. It is the utterance of a practical 
man, who understands perfectly of what he is speaking :— 


No British railway company has yet adopted any system for auto- 
matically placing fog signals on the rails, as up to the present a satis- 
factory appliance has not been introduced, and the same remark 
applies to the British Colonies and the United States of America, A 
great deal of ingenuity has been expended in providing a machine 
automatically to place detonators on the rail, or otherwise dis- 
charge them, but such arrangements have so far not proved 
altogether trustworthy, and have only partially met the require- 
ments, as any such machine must have a fogman in attendance for 
recharging purposes, and as fogs come on at uncertain intervals of 
time no such apparatus could be safely brought into use before 
examination if it Rad stood unused for any length of time, and the 
chief difficulty which railway companies now labour under in 
getting fogmen to their posts promptly in case of sudden fog is 
not met, Apparatus for discharging a detonator in the form of a 
gun cartridge, on the locomotive, has proved itself to be more 
satisfactory, as such apparatus can receive daily attention by the 
shed fitters, but so far no scheme has got beyond the experimental 
stage, 

The London and North-Western Railway has for some time been 
experimenting with, and is adopting a machine—the Woodhead 
system—for mechanically placing the ordinary fog signals on the 
rails, or taking them off, exploded or not exploded, as occasion 
may require, and comprising likewise the following objects :— 
(1) Increased safety to the men. (2) Dealing with the difficulty 
experienced in finding sufficient men. (3) Avoiding unnecessary 
explosion of detonators, conflicting signals, and consequent delay to 
traffic. The machine, whick is of simple construction, is worked with 
a lever by the fogman ; it is permanently fixed close to the line of 
rails, and is kept in order by the ordinary maintenance gang. 
The majority of the machines contain a reserve of eight deto- 
nators, sufficient for four trains in succession, assuming all of them 
to require fog signalling, which is not the case in practice, and 
experience has proved—especially at distant signals—this reserve 
to be an ample one, as in many instances the same pair of 
detonators have been put on and taken off hundreds of times, and 
the ity cf crossing and recrossing intervening lines thus 








the best light for the purpose. The application of electricity to 
engers trains at Liverpool and London, tram cars, cranes at 
uthampton Harbour, capstans at Gloucester, and working at 
collieries, shows that as a motive power it can be used in certain 
ways to advantage, but up to the present time its practical adapta- 
tion to the working of goods and mineral traffic in this country has 
been too slight to admit of any definite opinion being formed as to 
its general value. Rolling stock of a suitable character is an im- 
portant factor in the manipulation of the traffic, the brakes, 
coupling chains, and shunting poles tending to greatly facilitate 
the shunting operations, 





reduced to aminimum. By the use of these machines it has also 
been found that one man can in security do the work hitherto 
requiring two men in a situation otherwise favourable, but where 
difficulty was experienced in finding a sufficient number of men in 
the event of a continuous fog. These machines have been provided 
at several of the more important stations and main line junctions, 
as well as on the four-line system in the vicinity of London and 
elsewhere ; machines of similar construction, but for placing or 
removing one pair of detonators only at a time, have likewise been 
fixed at some of the outlying <a distant signals. On four- 
line systems, by this arrangement the fogman has no longer to 











cross the intervening rails to reach the line for which he is signal. 
ling, so long as the fixed signal indicates the line clear, before the 
train has approached, the movement for taking the detonators off 
being so rapid that it can be performed even if the engine is only a 
yard or so distant. 

These machines have been attended with success—about 240 are 
already in use—some with the object of safety only, and others to 
enable one man with equal safety to do the work previously 

uiring two men, thus dispensing with the services of more than 
100 men, The places dealt with include instances where the men 
had of necessity to cross more than two intervening lines ; and the 
machines can be worked, if required, from signal cabins, platforms 
or other elevated positions, and may likewise be placed where 
there is a moderate distance between two fixed signals working on 
separate posts for an up and down line respectively ; by this arrange. 
ment a machine is placed on one of the lines about midway 
between the two denis and the other line is worked by hand, one 
man attending to both ; indicators are provided at the fogman’s 
hut to intimate when the fixed signal is lowered, The saving in 
wages and cost of detonators, in the case of about fifty machines 
taken indiscriminately, for periods of fog lasting from two to four 
days, amounted to nearly £1—25 francs—each, at the same time 
greater security was afforded to the men, as they had in the 
gregate to cross the lines about 1000 times only instead of nearly 
18.000 times under the ordi system. In one instance the whole 
of the fast line traffic out of London was by the use of one of 
these machines fog-signalled for five days,-during which time only 
fourteen detonators were exploded, and it was only necessary to 
cross the line four times instead of 1064, 


Question IX. is on the 


STRENGTHENING OF PERMANENT Way IN VIEW OF 
INcREASED SPEED OF TRAINS. 

The report, which is for English-speaking countries, 
deals with the type of permanent way suited for lines 
traversed by trains at high speed. Gradual strengthening 
of existing roads, so as to permit of an increase in the 
speed of trains. (A) Section of rail. Calculation of 
the strains imposed by the rolling load. Results of 
experiments. (B) Mode of manufacture and nature of 
rail-metal. Comparison of soft with hard steel. Steel 
produced (1) by the acid process in the Bessemer 
converter ; (2) by the basic process in the converter ; (3) 
by either process in the Martin furnace. (C) Rail con- 
nections. Fatigue of fish plates. Construction of joint 
best calculated to secure uniform strength of the road 
throughout. Rails laid in chairs, and Vignoles rails. (D) 
Sleepers, their quality, dimensions, and distance apart. 
(E) Ballast, the various descriptions and methods of 
laying. 

vt * been prepared by Mr. W. Hunt, chief manager 
of the Lancashire and Yorkshire Railway. It is really a 
somewhat elaborate descriptive paper of forty-three pages 
of text and thirty pages of plates, and a large number of 
tables. It defies condensation or summarising, being as 
terse as is possible. We have to bear in mind that the 
subject is enormous. Kindred in its nature is the report 
on question XI.— 


Puaces IN PERMANENT Way ReQuirinac SPECIAL 
ATTENTION. 


In other words, it considers the means to avoid the 
necessity of expresses slackening speed, and to prevent 
shocks in passing special points, such as sharp curves, 
long and steep gradients, facing points, rail crossings, 
road crossings, swing bridges, &c. The report has been 
prepared by M. Sabouret, principal permanent way 
engineer of the Paris-Orleans Railway Company. The 
report is not long, and is not very interesting to English 
railway men. The author’s conclusions are thus set 
forth :— 

In conclusion, slackening at special points of the line is never 
caused by insufficiency of the appliances with which they are pro- 
vided. The system adopted on each line depends especially on 
the administrative regulations, on the customs of the working 
administration, and on the necessities of the traffic, 

Thus the Northern of France, whilst only using well-known 

ments, avoids slowing down at all permanent way fittings, 
including swing bridges, and the passage of single-lines stations, 
even when an express train passes a slow train there; whilst on 
the Dutch lines, whose road is as favourable as that of the 
Northern of France, whose permanent way is as strong, and 
whose safety appliances offer as much security, the law requires 
trains to slacken on curves with radii lower than 50 chains— 
1000 metres—on down gradients steeper than 1 in 200—5 mm.—at 
level crossings, at swing bridges, at facing points, and at obtuse 
crossings. Gradients and exceptional curves, where they are run 
over without slackening, are not specially strengthened. Most 
Administrations allow express trains to paes at full speed - 
manent way appliances, level crossings, private sidings, and double- 
line stations, without r to other means than those which are 
used for ordinary trains, Passing through single-line stations 
without slackening is allowed on a fairly large number of lines ; 
very varied contrivances which are adopted for this purpose 
depend essentially on the working regalations peculiar to each 
haiianiie, and numerous equally satisfact _ technical 
arrangements are found suitable. Some Administrations allow 
trains to pass over swing bridges at fall speed, 

Question X. deals with express locomotives, and to it 
Mr. Aspinall’s paper, which we are now publishing, is the 
reply. pas 

The last report on the list is No. XII., which is the 
complement of No. VI. It is on 








ORGANISATION 


for non-English speaking countries, and is from the pen 
of M. G. Duca, general manager of the Roumanian 
State Railways. It is an elaborate treatise on the 
organisation of the central administration and outdoor 
staff on the various systems of different countries. It 
may be taken, we suppose, to contain all the latest infor- 
mation on the subject. It fills no fewer than 230 quarto 
pages, and of course defies condensation. 

It will be seen, we think, from this statement that 
anything like complete discussion of the great mass of 
information brought before the Congress would be quite 
out of the question if the Congress did not cut itself up 
into sections; even then, however, it is open to doubt 
whether more has not been attempted than can be 
accomplished. It must not be forgotten that the num- 
bers we Have attached to the reports are those of the 
excerpts from the bulletins es the reports, and not 
those of the questions, which, indeed, have no numerical 
sequence. These range between I.and XX. The arrange- 
ment we have adopted will, however, we think, be found 
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sufficiently convenient, while it does not confuse or mis- 
lead. 











INSTITUTION OF NAVAL ARCHITECTS. 


A PAPER was read by Mr. B. Martell upon “ Light 
Scantling Steamers.” In it Mr. Martell expressed sur- 

rise that the supervision which Lloyd's ew exer- 
cised over the construction of steam vessels of light 
scantlings for special purposes of trade, such as deep or 
shallow river work, &c., should have escaped notice. 
Feeling that an impression might perhaps exist largely 
that no provision was made for including such vessels in 
the Register Book, he thought the matter of sufficient 
interest to — @ paper dealing with the various 
descriptions of light scantling vessels which had actually 
come under his official notice, and which had been 
surveyed” and “ classed ” accordingly. 

The descriptions of light scantling vessels constructed 
for various purposes of trade, and so classed in Lloyd’s 
Register, were of eleven different characters, suitable for 
deep river, coasting, dredging, shallow river, or other 
work. Examples of all such vessels were given by Mr. 
Martell, and illustrations showing the care with which 
each case was dealt with, as regards both stoutness and 
extent of scantling, and also as to bulkhead subdivision 
and stiffening, in a series of plates at the end of the 

aper. 

. Dr. Elgar remarked upon the satisfaction which he felt 
that bulkhead division had so fully occupied the attention 
of Lloyd’s, as he considered that, independently of the 
extra strength and extra immunity from danger which 
was obtained by such forms of construction, the addi- 
tional rigidity of the vessel was a source of improved 
comfort to the passenger. 

Mr. Yarrow gave a most interesting account of the 
simple method by which the various sections of a stern- 
wheel steamer are put together in an incredibly short 
space of time. By an arrangement of separating off the 
outside subdivision of each section from the bulk of it, 
the water through the empty rivet holes does not fill the 
section, but only lowers it a little, when put into the 
water. Hence they are easily joined up, and the small 
on of water which has got into the outside sub- 
ivisions is pumped out. 

Mr. Denny did not see the utility of classing these 
Pry natures of steamers; but Mr. Qwelch remarked 
that his experience was quite the reverse. He had con- 
structed two steamers for running between London and 
Paris. After ascertaining the conditions required by 
Lloyd’s for such vessels, he built accordingly; and 
although the first ship took the ground more i once, 
owing to shallow water, she was not seriously strained. 
The second one was, in consequence, made even stronger 
than the first built. 

Mr. Martell, in replying, pointed out the justice of 
Dr. Elgar’s remarks, showing that when a vessel of the 
Fairfield Company went on shore, it would have become 
a wreck had it not been for the bulkheads. So many 
indifferent firms tender for river boats, that it was 
especially necessary to check them by the cover of 
Lloyd’s Registry. 

In the afternoon the members were conveyed from the 
Sorbonne to the laboratory of the famous chemist, M. 
Raoul Pictet, 186, Rue Championnet, whose experiments 
on the artificial production of intense cold are well[known. 
M. Pictet has devoted fortune and a lifetime to the solu- 
tion of the following problem, viz., the finding of a 
chilling system capable of reducing the temperature of 
bodies to — 210 deg., or thereabouts, and of maintaining 
them at that temperature a sufficient time to effect 
immense physical and chemical changes upon their con- 
stitution. He finds that the intense cold will in the 
course of a few days mellowin the same degree as an age of 
twenty years brandy or whisky submitted to its influence ; 
that by means of its powers of crystallisation, perfect 
rectifying of chemicals and drugs may be obtained, they 
being reduced to a condition of perfect purity; the con- 
duction of — and heat are extraordinarily modi- 
fied, and the manufacture of aniline colouring matters 
is materially assisted, and their employment rendered 
innocuous. 

M. Pictet divides the chilling process into three distinct 
stages: from that of the surrounding temperature to 
-110 deg.; from — 110 deg. to —- 170 deg.; and from 
~170 deg. to — 210 deg. or — 218 deg.; this last minus 
213 deg., being the lowest temperature attained. The 
process is practically effected by extreme pressure on 
vapours produced by evaporation in the vacuum of 
volatile liquids. For the first fall of temperature a 
liquid mixture of carbonic acid and of sulphuric acid— 
liquide Pictet—is employed ; afterwards by utilising the 
process of evaporation in the vacuum of the first—cold— 
liquid, he liquefies ethylene or acetylene ; lastly, by the 
intense cold which the rapid evaporation of one of these 
liquid produces, he liquefies atmospheric air. 

The production of the vapour is by a generator called 
the “Inexplosible Niclauose Model,” and the motive 
machinery is a special steam engine, varying from 25-horse 
power to 80-horse power. First stage :—Theliquid mixture 
of sulphuric and carbonic acids being introduced into the 
double walls of two vertical cylinders pours itself out in 
Spray from a series of cups one above the other. The 
vapour produced thus by evaporation from the liquid 
is exhausted by a large compressor, having a piston- 
rod tandem to that of the engine. It is then compressed 
in @ condenser and liquefied in a reservoir at its 
hase, whence it circulates again to the chilling apparatus 

y pipes, leaving its latent heat at the condenser. After 
short period the temperature remains constant in the 
apparatus, and no further chill is obtainable by this 
means. For further refrigeration, a system of four parallel 
compressors is now employed, united with one another 
and with the first, so that yd compressors of this last 
system, exhausting direct into the chilling apparatus, 
compress the ry in the exhaust of the fourth com- 
Pressor, which itself drives them back into the exhaust 





of the first compressor. 
— 110 deg. is obtained. 

In the second stage, the cold thus produced admits of 
the liquefaction of ethylene, or some other analogous gas, 
for the second Hare 9 of the process. This is obtained 
direct from gasometers by a pump which drives it into 
the exhaust of a compressor, whence it issues, under a 
pressure varying from five to thirty atmospheres, to pass 
into a tube. This tube is within a double-walled cylinder 
communicating with the apparatus just described—now 
ata temperature of - 110 deg. Under the double influence 
of compression and cold the ethylene liquefies. This 
liquid is treated similarly to the first-named, and 
eventually finds its way into the exhaust of the primary 
compressor, the evaporation en route producing a degree 
ofcold down to — 170 deg. To go through the second stage, 
the acids alone are employed to convey the heat absorbed 
to the condenser. 

In the third stage, the liquefaction of air for the third 
period of the process is effected in the same way, under 
a pressure of 100 to 150 atmospheres, and the evaporation 
after pressure produces an intense degree of cold down 
to — 210 deg. to — 218 deg. 

M. Pictet has arranged an extensive system of self- 
registering indicators which show the condition of chill 
obtained at all points of the chilling process throughout 
the three stages. It is needless to say that the machinery 
was of the most finished description, and M. Pictet per- 
sonally explained its action. 

The last paper read on Wednesday was by M. Pierre 
Sigaudy, enginecr-in-chief of the Forges et Chantiers, on 
‘Coupling Boilers of Different Systems.” The author 
described a tug-boat, the Adour, recently built in France, 
at Havre ; in this boat steam was produced by two boilers 
of quite different systems, one boiler being of the common 
return-tube type, and the other a water-tube boiler of the 
Normand system. The pressure was to be 114 lb. per 
square inch; the heating surface for the Normand boiler 
1560-20 square feet, for the other 1232°55 square feet ; 
but the water volume and steam space of the Normand 
were about five times greater than that of the return-tube 
boiler. As the Normand boiler does not possess any 
controlling valve, the pressure, we assume, must be the 
same in both boilers. No special arrangement is made 
for steam and feed pipes, one single steam pipe making 
the communication between the two boilers, with a branch 
to‘ each engine. In the same way, the feed pipe is 
common to both boilers, and communicates with two 
independent feed pumps placed on the side of the engine- 
room, each of which is sufficient to feed the two boilers. 
The time for getting up steam with the Normand boiler 


By this means a cold of 


was, in the two trials, from twenty-two to twenty-three | bad 


minutes. The mean speed was 11 knots and the mean 
power 673-horse power with 29°5 revolutions per minute, 
the consumption of coal 1°81 per horse-power per hour. 

Mr. Thornycroft remarked that the present period was 
marked by a battle of boilers. People were timid in 
England about the use of water-tube boilers, but the 
battle would end in favour of them. He had himself used 
tubulous boilers in association with ordinary ones. Mr. 
Yarrow looked upon the coupling of various systems as 
practically a revolution. The system might possibly be 
very extensively adopted. The Dutch had already 
ordered three troopers fitted with tubulous boilers. M. 
Normand was glad to see an association of his boiler with 
others in the same ship. Sir William White observed 
that, when the steam generating appliances of the 
Terrible and Powerful were under consideration, it was 
debated as to whether a system of coupling various 
characters of boilers, tubulous and otherwise, should not 
be applied, but the idea was deliberately abandoned. 
Warships have already been constructed having two 
classes of boilers, locomotive and return-tube. 

In describing last week the interesting projections 
made by M. Bertin upon a screen in the theatre of the 
Sorbonne, we omitted to mention some remarkable 
photographs, produced in colours, upon the system in- 
veata by M. Lippeman, which were displayed through 
a powerful lantern by the inventor at the same time. A 
description of the process employed was briefly given by 
the lecturer. Advantage is taken of the difference in 
length and duration of the vibrations of rays of light of 
various colours, to reflect them by means of a mercury 
surface upon a very sensitive film, and the rays of a 
powerful light passing afterwards through this film are 
diverted and grouped as in the natural picture, showing 
thus upon the screen. The effect was marvellously vivid 
and beautiful. It must of course be understood that the 
film has already been acted upon by the lens of a camera 
and a colourless negative produced. 

Upon Wednesday evening the members of the Institu- 
tion were received by the Minister of Marine, Admiral 
Besnard, and were entertained at a ball given by him in 
the historic salons of the Ministry of Marine in the Place 
de la Concorde; these salons having, we believe, remained 
unaltered since the period of the great revolution, and the 
days of Louis XVI. and Marie Antoinette. Most 
sumptuous arrangements were made to do honour to the 
guests, and a vast assembly was present to welcome them, 
including very many ladies, the dancing being protracted 
to the small hours of the morning. One of the most 
remarkable features of this splendid building was the 
wealth of tapestry hangings, the whole of the spacious 
apartments being hung with them from end to end. 

On Thursday, 13th June, the first paper read in the 
grand amphitheatre of the Sorbonne was “‘ On the Cost of 
Warships,” by Dr, F. Elgar. The paper noticed in the 
first place that “ for the first time, a standard, imperfect 
though it may be, appears to be available by which to 
test the working results of her Majesty’s dockyards,” in 
the report upon the Naval Defence Acts. The difference 
between the cost of dockyard and contract battleships is 

ter in these than in any other class of vessels. The 
ockyard cost of their hulls was £331,454, exclusive of 
armour, &. &c., as against a contract price of £423,429. 
It is impossible to iA cama" why this should have been 
the case, as the difference has been since reduced to 








————— 


£23,544 in the Magnificent type. As regards the first- 
class cruisers the prices are as follows :—For hull and 
fittings, sheathed, £231,805 dockyard, £234,256 contract; 
unsheathed, dockyard, £224,398, contract £223,521. For 
second-class cruisers the contract prices were very much 
the cheapest, and the same remark applies to the third- 
class cruisers and torpedo gunboats. But it must be 
remembered that with all these comparisons, the incidental 
charges in the dockyards are omitted. If, as will be seen 
by a reference to the table printed in a réswmé of the 
paper in another part of this issue, the total costs, 
incidental and all, are embraced in the comparison, the 
dockyard costs are very materially increased, and even 
the battleship difference is considerably discounted. Dr. 
Elgar observed that criticisms were often made upon the 
enormous cost of a modern battleship. The fact is that 
the armour of the present day is twice as costly as the 
iron armour of twenty to thirty years ago, the result 
being that we have reached a point at which the vertical 
armour upon a ehip costs double that of all the other 
materials of the hull, including the whole of the fittings 
and equipments. 

Captain Jacques thought that armour-plating was only 
comparatively dearer. It was so much stronger in prc- 
portion to weight, that it was actually as powerful price 
for price. 

Sir N. Barnaby thought it was only due to earlier naval 
constructions to explain that the enormous cost of ship 
construction twenty or thirty years ago was due mainly 
to the radical changes in pattern and expansion in 
dimensions which were given to the new armament, as it 
developed, more especially in the change from muzzle- 
loading to breech-loading guns. 

Mr. Seaton considered that thanks were due to Dr. 
Elgar for bringing the question of cost before the Insti- 
tution. He only omitted to mention one thing—-that 
the credit of all the excellent reforms in dockyard 
administration was due to himself. But it must always 
beremembered thatprivate firms havea terrible question to 
grapple with which is not associated with dockyards—that 
of strikes. With battleships, dockyards were ahead over 
private yards in their work, because the latter had no 
data to work upon. In cruisers, private yards had the 
advantage of dockyard experience. He considered that 
private dockyard inspection was almost too keen. 

M. Bienaimé said that in France it was impossible to 
state precisely what the cost of vessels was. They were 
not designed by one central authority, and materials 
were excessively dear, and delays in completion great. 

Mr. Martell’s experience did not coincide with the 
opinion of some who thought dockyard work quick and 
He had carefully inspected the work at Chatham, 
and considered it to be of the best character. 

Lord Brassey observed that the report upon the recent 
naval Acts was most satisfactory in its deductions as to 
the economy now observed in dockyard construction. 
When he was at the Admiralty an opinion prevailed that 
dockyard work was 10 per cent. in excess of private yard 
work in point of cost. 








A GREAT BOILER EXPLOSION. 


THE most disastrous accident that has probably ever occurred 
in connection with the manufacture of pig iron in the North 
of England happened about 9.15 on Friday evening last, at 
the Redcar Ironworks, which are situate some six miles to 
the east of Middlesbrough, and consist of four furnaces, 
making 9000 tons of Cleveland pig iron monthly, and employ- 
ing some 200 hands. They were started in 1872, and are 
owned by Messrs. Walker, Maynard andCo. About the time 
named, as the night shift men were completing the operation 
of casting, a serious boiler explosion occurred, which caused 
great destruction at the works, and killed, instantaneously, 
three of the workmen, besides injuring seventeen others, of 
whom seven have since died, and others are yet in a precarious 
condition, having limbs broken, or being badly scalded or 
burnt. Of the range of fifteen boilers, each 64ft. long, and 
4ft. Gin. in diameter, which were employed to supply steam 
to the blast and hoist engines, only three remain intact, the 
other twelve having exploded, and the shattered parts—some 
weighing several tons—were driven, in some cases, as far 
away as 250 yards from the original position of the boilers. 
Every boiler but one appears to have been unseated, and two 
out of the three that are intact are new ones, having been 
in work only some six weeks or two months. All the others’ 
have recently been tested by the insurance company’s repre- 
sentatives, and were believed to be safe in every respect. 
They were of the plain cylindrical type, and were all fired by 
the waste heat from the blast furnaces, as is usual in the 
district. 

Whether the boilers all exploded at once, or went off 
separately, cannot be definitely stated, as the men about the 
works appear to have been too much dazed to give a very 
connected account of the accident; but, to the writer, who 
witnessed the accident from a point not three-quarters of a 
mile away, there seemed to be only a dull thud, and then 
there was an uprush of steam, smoke, dust, and débris. So 
slight was the noise of the explosion, that people living in 
houses within half a mile, and in sight of the works, did not 
hear the sound, and in fact knew nothing of the occurrencs 
till next morning. Some of the men say that there was a 
series of very rapid explosions. All over the works it 
appeared to have been raining bricks and fragmenis of iron, 
a large number of the bricks being red-hot, and where they 
had fallen on the grass of the adjoining fields, they had em- 
bedded themselves into the coil, literally baking it. The 
boilers had been fixed north and south, at right angles to the 
furnaces, and the force of the explosion hurled portions of five 
boilers, each about 50ft. long, right away past the works chim- 
ney to the south, and over the embankment, two being in the 
field, along which they had ploughed deep trenches. Two 
other boilers had driven their way through the base of the 
smoke-stack, which, however, appears to be little injured. 
The concussion and flying débris have sent in all the windows 
of the blast engine-house, and littered the building with 
broken glass, bricks, &c., and covered the engines with dirt, 
but otherwise they are uninjured, and after being cleaned can 
be started directly they can be supplied with steam. The 
blast engineman in this building had a miraculous escape. 
He was just preparing to start the engines, which had been 
stopped during the time casting operations were going on, 
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and for that purpose he went to the starting wheel, which is 
in the south-east corner of the building, where the wall, pro- 
tected him from the bricks and hot water which were being 
hurled through the window, so that he received compara- 
tively little injury. One of the side walls and part of the 
end wall of the house containing the donkey-engine which 
pumped the water into the boilers are demolished, and the 
roof let down, butthere the engines themselves, though covered 
with débris, are said to be little damaged. The gas tubing 
near the boilers is demolished. The ends of three boilers have 
been hurled against the base of No. 1 furnace, and the ends 
of the other boilers have been thrown upon the pig beds, but 
the furnaces themselves are actually little damaged, not 
even No. 1 furnace, which is close to the side of the boilers, 
being seriously injured, but the loss of life at that furnace was 
great, the boilers being only some twenty yards away. Nearly 
every man employed on the pig beds in front of ithat furnace 
was either killed or seriously scalded by the deluge of hot 
water which came from the flying boilers. The hot blast 
stoves attached to No, 1 furnace were damaged, as was also 
the spiral ladder attached to the gas down-comer of that 
furnace, the effect of this being that it was difficult to com- 
municate with the tops of the furnaces, ‘the hoists being 
stopped for want of steam, and the staircase destroyed. At 
the time of the occurrence of the disaster there happened 
to be no one at the tops of the furnaces, all the chargers 
having come down to assist at the casting foperations. One 
of the men, however, on Saturday, by aid of the stays of the 
hoist, climbed to the top, and did what was necessary to 
put matters right there. At the backside of the furnaces the 
end of a boiler has fallen near the coke bunkers, and further 
on the saddle of a boiler has dropped through an iron coke 
barrow, and has evidently been hurled right over the top of 
the furnaces, which are 85ft. high. Half a boiler has been 
shot over the pig-beds, and to a distance of fifty yards be- 
yond, and the end of another boiler, 10ft. long, rests against 
a stack of pig some 250 yards away from its original position. 
That part seems first to have struck a rail near the weigh 
cabin, bending it, and then it, to all appearance, has bounded 
over a tank locomotive, alighting fifty yards furtheron. A 
small tank locomotive, which was standing on the line to the 
east of the boilers, was embedded in débris up to the foot- 
plate on one side, and was stripped of all the fittings in the 
cab; but, singular to say, the fireman who was in the cab 
was quite uninjured. The driver, who was off the engine, 
was scalded about the legs and arms. A six-ton movable 
crane which was on the rails, not far from the boilers, was 
carried thirty yards away, and was smashed to pieces. A 
large strip of iron from one of the boilers has been blown 
clean over the furnaces, and lodged upon a North-Eastern 
truck which was standing on the gantry. The fitting shops, 
stores, and other buildings at the north end of the furnaces, 
and situate over 150 yards from the boilers, look as if the 
had been bombarded, the roofs being riddled with holes, an 
the windows destroyed by the flying bricks, which thickly 
strew the ground round about. The weigh cabin further 
away still has its roof much damaged, and the general offices 
have suffered similarly. 

The destructiveness of the explosion is almost incredible ; 
so far as regards the boilers, indeed, it is difficult to believe 
that so much damage could have been wrought in an instant. 
But the furnaces themselves, it is satisfactory to add, have 
not been much injured, and if steam power enough can be 
within a short time generated, so as to enable the owners 
to damp them down, they are not likely to take any harm 
for months. If they had contained the usual quantity of 
molten metal the case would have been different, for this 
would quickly have solidified, and it is probable that the fur- 
naces then would never have worked again. But the accident 
occurring directly after the furnaces had been tapped, they 
contain no molten metal, and it will not be difficult to deal 
with the material that is now in the furnaces, if even a small 
pressure of blast can be put on within a month. Each fur- 
nace could be damped down separately. 

It is curious to note that nearly all the boilers have parted 
at almost the same place—the third ring of rivets from the 
end—and it is supposed that this is where the gas flame most 
strongly impinged. It is thought by some experienced men 
that the accident was due to a shortness of water in some of 
the boilers owing to the irregularity of the feed, but an exami- 
nation of the plates hardly bears out this theory. Others are of 
opinion that the gas has been rendered explosive by the admix- 
ture of air in the flues, and this is considered the more pro- 
bable as so much of the brickwork on which the boilers were 
placed has been demolished, which, it is argued, would not be 
the case if the cause had been an undue pressure of steam in 
the boilers themselves. 

The Coroner, Mr. W. Richardson, of Guisbrough, on Satur- 
day opened his inquiry into the deaths of the nine men who 
had at that time succumbed. Simply evidence of identifica- 
tion was taken in each case, and the inquiry was adjourned 
till to-day (Friday). The Coroner has since instructed Mr, 
W. P. Ingham, a well-known local engineer, who has had 
considerable experience in respect to accidents of this type, 
to prepare a report which may help the jury to come toa 
correct conclusion in the matter. The victims of the disaster 
have undoubtedly suffered dreadfully, nearly all being liter- 
ally drenched by the boiling water and steam which was shot 
from the flying boilers directly over them, others were burnt 
through having to rush over the red-hot pigs on the beds ; 
several had nearly all their clothes torn off, and were almost 
parboiled, and others again were injured by the bricks, pipes, 
pieces of boiler, &c., which were hurled through the air. It 
is a miracle how anyone on the front side of the furnaces 
escaped with his life. 

Mr. Pease, the Board of Trade inspector, visited the works 
on Sunday, and made a special examination of the place on 
the day following. 

The stoppage of these works will doubtless have the effect 
of improving the prices of Cleveland pig, for the competition 
will be reduced, seeing that something like 9000 tons per 
month of pig iron were made by the four furnaces, and 
the reduction of the supply will be at a time of the 
year when the demand and deliveries are briskest. The 
quantity of Cleveland ironstone required will be decreased 
by about 30,000 tons per month. Of coke the consumption 
will be lessened by 2500 tons per week, 

Ironmasters and engineers from far and near have visited 
the works since the accident, and local ironmasters have 
shown their good feeling by offering practical assistance to 
the firm by lending hands in order that they may the more 
expeditiously be enabled to repair the damage to their works. 
Tnat is what is usually done by the colliery owners when 
one of their number has his pits stopped through accident, 

We reproduce on page 530 photographs of the works from 
various points of view, taken the day after the accident, which 
willshow better than perhaps any description the destructive 


charac -r of tha disaster. 








THE DRAINAGE SYSTEM OF THE HOUSES OF 
PARLIAMENT. 


In our issue of 26th April, 1895, pp. 861-2, we described the 
recent additions which have been made to the electric light- 
ing of the Houses of Parliament, and we are now able, 
through the courtesy of Mr. W. J. Prim, the Resident 
Engineer, and Mr, J. T. Jones, the Clerk of the Works, to 
give some information respecting the system at present in 
use for dealing with the sewage and storm water. 

It will be well before dealing with the present state of 
affairs to give a brief summary of the earlier systems in use. 
When the Houses of Parliament were originally built, Sir 
Charles Barry laid down in 1839, from north to south, a large 
nearly flat-bottomed brick sewer, which discharged into a 
similarly constructed sewer in Abingdon-street, near the 
Victoria Tower. In this sewer, owing to its excessive size, 
bad form, and slight fall, a large amount of sewage deposit 
collected, and as there was no means of flushing it, the foul 
gases found their way into the Palace. 

In 1846 the smells from the Palace sewer were so bad that 
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the sluices at Blackfriars or elsewhere into the Tha 

The bad smells arising from this state of things became a; 
last so serious that some steps had to be taken, and in the 
spring of 1886 a committee was appointed, with Sir Henry E 
Roscoe, F.R.S, as chairman. Mr. L. H. Isaacs, one of the 
members, made a personal inspection of the sewer and branch 
drains of the palace, and reported to the Committee Mr 
Phillips, to whom we have proviowsy alluded, also made a 
report after inspection, and recommended that the Shone 
hydro-pneumatic system should be adopted, so that the 
sewage could be discharged constantly, and quite indepen. 
dently of gravitation, into the metropolitan low-level sewer, 
These suggestions were approved by Major Hector Tulloch 
R.E., the then Local Government Board Inspector, and the 
works were carried out. The original sewer of 1839 was 
10ft. 6in. high by 3ft. wide, and had a fall of 1 in 923 only, 
ubt with the alteration suggested by Mr. Phillips in 1846, it 
was increased in 1848 to 1 in 215. 

When the new works were carried out in 1886, a pipe 
12in. diameter was bedded in concrete inside the new sewer of 
1848, and this is found to be only about one quarter full when 
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SECTION OF EJECTOR CHAMBER 


Sir Charles Barry consulted Mr. John Phillips, C.E., who was 
then Chief Surveyor to the Westminster Commissioners of 
Sewers, and this gentleman, after examining the sewer, 
recommended that a narrow, deeply-curved invert with a 
reversed fall should be substituted for the old invert, and that 
it should be continued northward across the Speaker’s 
Green into the outlet of a sewer in Bridge-street, which was 
about 5ft. lower than the sewer in Abingdon-street. This 
suggestion was adopted and carried out, and the increased 
depth of the new sewer enabled two main branch drains to 
be constructed from near the lower end of the new portion of 
the sewer for draining the east and west sides of the Palace 
at a much lower level than was possible in the original 
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it is charged with the maximum quantity of sewage which is 
delivered into it during the parliamentary session. The 
rary ag branch was reduced at the same time from 24in. 

igh by 15in. wide, on a gradient of 1 in 372, to a pipe sewer 
9in. diameter, laid on a gradient of 1 in 309. In this way 
the speed of the current in the sewers was greatly increased, 
and it was impossible for them to act as great reservoirs of 
stagnant sewage. It still remained necessary to provide a 
means of absolutely preventing the flow of sewage back from 
the metropolitan low-level sewer to the Palace sewer, and to 
prevent the passage of foul gases at the same time. The 
12in. pipe is about 1000ft. long, and besides the two Qin. 
branch drains, there are about 120 separate smaller drains, 
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scheme, Owing to the better gradient thus obtained, and | 
ample flushing power, the sewer became self-cleansing, and | 
remained satisfactory until about 1873. At that time the | 
metropolitan low-level sewer, 7ft. 9in. in diameter, was put down | 
through Westminster, and the Palace sewer was connected | 
with it, the bottom of the latter sewer being about 2lin. | 
above the bottom of the low-level sewer. Since this work 
was carried out there was daily in dry weather from 8ft. Gin. 
to 4ft. of sewage in the low-level sewer, and this caused the 
Palace sewer to become a kind of reservoir, contain from 
lft. 9in. to 2ft. 3in, of nearly stagnant sewage. But besides 
this, in wet weather the low-level sewer was quite filled and 
the water rose sometimes to a height of 10ft. above the 
crown of the sewer, so that the Palace sewer and its main 
branch drains were filled with sewage and rain water, which 
could not be discharged until the flood water contained in the 
low-level sewer had subsided, by being cleared out by the 
pumps at Abbey Mills, Bow, and by running it off through 
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which together conduct all the sewage of, and rain falling on, 
the Palace and grounds, into the 12in. drain, which discharges 
into a reservoir at the bottom of a sewage manhole under the 
Speaker’s Green. 

We have now to describe the means by which the sewageis 
discharged from the Palace sewer into the metropolitan low- 
level sewer. In Figs. 1 and 2is shown the ejector chamber, which 
is constructed underground in the Speaker’s Green. It 
is 29ft. deep from the surface of the ground, and 38ft. long by 
18ft. 6in, wide in the clear. In it are placed three of Shone’s 
cast iron ejectors, one of 500 gallons, and each of the others 
of 350 gallons capacity. They can be worked separately or 
together, just as the flow of sewage or rainfall is small or 
large, A section of one of these ejectors is shown in Fig. 3. 
The sewage falls by gravitation into the chamber, and in 
filling it ee opens a valve, allowing a supply of air 
at a pressure of 10 lb. on the square inch to enter at the 


top of the chamber and force the whole of the contents up to 
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the outlet and so into the sewer. As soon as the vessel is 
empty the weight of the float B is unsupported and causes 
the valve to close, so shutting off the compressed air, and the 
action of refilling the chamber is repeated. The air which 
has been in contact with the sewage is carried into the main 
upcast ventilating shaft in the Clock Tower, at the foot of 
which a large coke fire is kept constantly burning. 

One of the great advantages claimed for this method of 
lifting sewage is that the liquid is not churned about, but is 
gently pressed from above. All foreign matter heavier than 
water settles at the bottom of the chamber, but the longest 
time during which this temporary settlement takes place does 
not exceed fifteen minutes, even with the large ejector, and 
this long interval of rest only takes place when the minimum 
flow obtains, that is, when Parliament is not in Session. 
Owing, however, to the shape of the delivery pipe proceeding 
from the bottom of the ejector, the act of ejecting causes the 
heavier matter to be expelled first out of the ejector, and they 
are thus rendered self-cleansing. Each ejector is emptied 
automatically in about half a-minute, and it forms a perfect 
sewage gas trap between the Houses of Parliament sewer and 
the metropolitan sewer. 

The arrangements of the sewer connections are clearly 
shown in Fig. 2, and a valve is provided so that in case of a 
breakdown of the Shone system the sewage can temporarily 
be discharged direct into the sewer. The amount of sewage 
ejected in dry weather has been tested and found to average 
40 gallons per minute, This subtracted from 1250 gallons, 
the total ejecting capacity of all three ejectors working 
together leaves 1210 gallons, which is therefore the quantity 
of rainfall they are capable of ejecting per minute, and which 
would come to them from the 104 acres of roofed and paved 
surface draining from the palace at a rate of rainfall equal 
to 0:28in. in depth per hour. 

The minimum lift for the ejectors is 12ft., and the 
maximum lift will probably never exceed 20ft. It was some- 
what difficult to estimate the minimum and maximum 
quantities of sewage, and sewage and rainfall together, but 
one of Kaiser’s patent counters is now attached to each 
ejector, so that a practically accurate record can be kept of 
the quantities whick are ejected. One ejector will deal with 


more than the whole of the largest quantity of sewage flow- | 
ing from the Houses of Parliament at any one time, even | 


though that sewage should be supplemented by an amount 
of water equal to lin. and more of rain falling upon the 
entire area of the Palace and grounds in twenty-four hours. 
The compressed air required by the ejectors is supplied by 
&lr compressors, which were originally driven by four of 
Atkinson’s 4-horse power differential gas engines, and these 


are still in position; but as they are somewhat noisy, and | 


Plenty of steam was available, a special pair of horizontal | 


steam engines, each of 8-horse power, built by Messrs. James 
Simpson and Co., of Pimlico, were installed some time ago, 
and these drive one air compressor. They have two fily- 
wheels, but the governing mechanism does not seem to be 
Sensitive enough. At periods when the whole of the three 
ejectors are at work at once the steam engine has to be 
supplemented by one or more gas engines. 
th he boiler working pressure is 30 Ib. _ square inch, and 
Fs throttle valve of the steam engine is directly controlled by 
@air pressure,so that immediately after an ejection the 
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engine works at full speed, while in the intervals it is almost , engine room, both being operated by means of the float. 
idle. The compressed air passes along a Gin. cast iron pipe These instruments have faces resembling ordinary clocks, and 
to three wrought iron storage vessels, in shape like egg-ended | the hands on them denote the exact level in inches of the 
cylirdrical boilers, 14ft. long by 4ft. diameter; these simply water in the sewage manholes from which the ejectors are 


increase the capacity of the pipe and allow of rapid dis- 
charges. From the reservoir chamber two 6in. pipes are 
carried down to the ejector house, one of these being a mere 
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Fig. 3—SECT.ON OF EJtCTOR 


stand-by in case of accident. The distance of the ejector 
house from the gas engines is about 650ft. When one engine 
and one ejector are insufficient during periods of excessive 
rainfall, there is a float within the sewage manhole adjacent 
to the ejector chamber, which rises and falls with the sewage 
and rainfall, and which actuates one of Sax’s automatic 
electrical tidal water gauges. This apparatus is fixed within 
the ejector chamber; and a duplicate is also fixed in the gas 


supplied. As soon as an engine is overcome the electrical 
apparatus rings a bell within the ejector chamber and in the 
gas engine room, so that a second engine may be put to 
work, or if necessary @ third engine also. 

It is of interest to observe that the velocity of flow of the 
sewage in the 1839 sewer was about 1-11ft. per ‘second, and 
this volume of sewage would only occupy about one thirty- 
second part of the whole sectional area of the sewer, whereas 
by the alteration in inclination of the sewer made in 1848, at 
the suggestion of Mr. Phillips, and the introduction of the 12in. 
pipe already alluded to, the velocity is about 2-8ft. per second, 
and the waterway area of the latter sewer is about one-fifth 
of the whole sectional area. At the present time very exten- 
sive improvements are being made in the drainage arrange- 
ments. All the old brick and pipe drains which were laid 
when the Houses of Parliament were built are being removed, 
and iron pipes substituted inside the building on the basement 
and ground floors, while outside new iron pipes are also 
being substituted, of very much smaller size than those 
originally fixed. Mr. Jones has his hands full at present with 
this very necessary work, and we inspected a manhole which 
is quite up to date in its arrangements, and this plan will be 
followed throughout the work, 








AUTOMATIC CARRIAGE TRIALS IN FRANCE. 


So much has been done in the past few years in perfecting 
vehicles driven by steam, petroleum, and electricity in France, 
that the time does not seem to be far distant when mechani- 
cal power will supersede animal traction upon the road for 
many purposes. Already, indeed, this has been done to a 


| great extent. Electric and compressed air cars are being 


| longer an object of curiosity. 





used more and more extensively upon the tramway system in 
Paris, and it is stipulated that this power must be employed 
upon all the new lines now in course of construction or in 
contemplation. Fora long time past petroleum and steam 
vehicles have been running about the streets of Paris, and 
the public has become so familiar with them that they are no 
The number of automatic 
carriages in circulation will soon increase very considerably 
if there is any truth inthe report that the Abeille Hackney 


| Cab Company has placed an order for 200 vehicles, which are 


to be put in service next year. Now that the difficulties in 
the way of mechanical road traction seem to have been in 
great part overcome, a vast amount of interest was taken in 
the trials last week, and these met with so much success as 
to lead to the hope that they will become an annual event. 
It will be remembered that last year the trials were carried 
out upon somewhat rigid lines, and that more attention was 
paid to simplicity of construction, ease of handling, and 
economy, than to speed, with the result that petroleum driven 
vehicles were awarded the palm, while steam was acknow- 
ledged to be more suitable for the heavier work of driving 
goods vans and covering long distances over uneven roads. 
Several makers were not satisfied with the way in which 
these trials were carried out, and upon the initiative of Count 
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de Dion, of de Dion Bouton et Cie., the makers of a steam 
carriage that last year beat all the other vehicles in the race 
to Rouen, it was decided to organise a much more severe test, 
which should consist in a race from Paris to Bordeaux and 
back, a distance of about 744 miles. 

The course thus mapped out is a particularly hard one 
during the first part of the journey, as the gradients rise, 
sometimes abruptly, until at Limours the highest point is 
168 m. above the sea level. It was also stipulated that in 
case of accident to a carriage no competitor should be 
allowed to call in outside aid, but that all repairs should be 
done by the conductors, of whom at least two should be in 
charge of each vehicle, and that for such purpose they should 
only be able to use the tools and implements they carried 
with them. In spite of these stringent rules, which were 
expected to prove fatal to the chances of any vehicle that 
should meet with an accident, no fewer than twenty-eight 
competitors took part in the race on Tuesday last. This 
number was made up of sixteen petroleum carriages, seven 
steam vehicles, two electric carriages, and two petroleum 
bicycles, for which last-named a special prize was offered. A 
crowd of several thousands of spectators assembled at the 
Arc de Triomphe to see the vehicles start on their way to 
Versailles, where the start was to be given, and among these 
were delegates from the Traction Engine Owners’ Association, 
including Messrs. E. B. Chippenden, G. Arnold, Jessie Ellis, 
of Maidstone; Lelonde, of Weston-super-Mare; Walter 
Arnold, of East Peckham; Thos, Aveling, of Rochester; 
Allen, of Oxford; and Ruck, Harris, and Guinn, county 
surveyors, of Kent. The start was given to the first vehicle 
at mid-day, and the others followed at intervals of two 
minutes. As the contest was one of speed it was not to be 
expected that the competitors would take any special 
Ss to ensure safety, and not long after the carriages 

ad left Versailles it was reported that one of the two 
Serpollet vehicles, driven by M. Serpollet himself, had come 
to grief at a dangerous turning and had fallen over a bridge. 
The vehicle was smashed, but fortunately none of the 
occupants were injured. 

The lead was taken by one of the smaller steam vehicles 
belonging to Dion Bouton et Cie., which arrived at Etampes at 
2h. 15 m., followed a quarter of an hour afterwards by a petro- 
leum carriage of Panhard et Levassor, and driven by M. 
Levassor. About twelve minutes were spent in coaling up 
the steam carriage, but this was made up for by the faster 
pace on the road. Not long after leaving Etampes, the de 
Dion carriage came to grief through the breaking of an axle, 
and M. Levassor thus took the first position, entering Tours 
at 8h. 40m. From this point he continued to add to his lead, 
and reached Poitiers—338 kiloms—at 12h. 45m. on Wednes- 
day morning. Two hours afterwards a Peugeot carriage 
arrived, followed at long intervals by six other petroleum 


vehicles, of which five belonged to the same firms, and the | 


last to M. Roger. The sole remaining Serpollet carriage 
made its appearance at 8h. 16m. on Wednesday evening, 
while the large de Dion traction vehicle arrived at 9b. 30m. 
Nothing had then been heard of the electric carriage con- 


structed by M. Jeantaud, and it appeared afterwards that it | 
had given up. This carriage was driven with the aid of Ful- | 
men accumulators, which were changed along the route. | 
The accumulators were conveyed to the different points by a | 
special train, and the cost of the race to the owner is said | 


to have been upwards of £1000. 
The petroleum bicycles also fared badly, as one belonging 


to M, Millet, of Persan-Beaumont, only went a part of the | 


distance, while the Wolfmiiller-Hildebrand bicycle also gave 
up after & long series of accidents. The ranks of the steam 
and petroleum carriages were thinned out considerably by 


the difficulty of making repairs, which were necessitated very | 


frequently by the excessive jolting of the vehicles over the 
ill-kept pavements of the different towns through which they 
passed, to say nothing of the vibration of the carriages 
caused by the motors. 
Panhard et Levassor’s carriages was thrown over by a dog 
and a wheel was smashed, thus putting it out of the running. 


The leading vehicle, however, still continued to make good | 
headway, and M. Levassor arrived at Bordeaux in 10h. 32 m, | 


Three Peugeot carriages completed half the distance 
between 2h.10m., and 5h, 23m., and then came Panhard et 
Levassor and Roger, while the Serpollet steam carriage did 
not reach Bordeaux until 1 o’clock on Thursday morning. 
The traction vehicle of Dion Bouton et Cie. had long since 


given up in consequence of repeated accidents ; and, in fact, | 


contrary to anticipations, steam made a very poor show 


indeed, even to the extent of the vehicles having to be pushed | 
ients. As some of the competitors allowed | 


up the 
strangers to help them in pushing their vehicles, a great 
many protests have been laid with the committee, which is | 
now occupied in considering them. Another drawback to 
these carriages is the blowing off of steam, which, in spite of 
every precaution, cannot be entirely avoided. 

On the return journey M. Levassor continued to remain in 
charge of his carriage, and without further incident he | 
arrived at the Porte Maillot,in Paris, at 12 h.57 m. on Thurs- 
day afternoon, having thus occupied less than forty-nine 
hours in covering the distance. This time would have been | 
greatly reduced if it were not for the fact that owing to his | 
lamp being smashed he was obliged to slow down during the | 
night. The carriage showed very little evidence of the hard 
work to which it had been put, and during the long journey 
it hardly required any attention whatever. The next three 
arrivals were Peugeot’s carriages, one reaching Paris at 
6h, 37 m., another at 11h. 55 m.,and a third at midnight on 
Friday. Under the condition that the first prize was to be 
given to the owner of the first carriage containing four 
persons, the award was made to Peugeot for the vehicle which 
arrived fourth, and Panhard et Levassor only secured the 
second prize. The results, therefore, are as follows :—First 
prize, the Fils de Peugeot Fréres, of Valentigney, Doubs ; 
second prize, Panhard et Levassor, 19, Avenue d’Ivry, Paris; 
the third and fourth prizes to the Fils de Peugeot Fréres. 

The only steam carriage that completed the journey took 
90 hours to cover the distance. It belonged to M. Rollée, 
of Mans—Sarthe—and was constructed about twenty years 
ago. Of the twenty-eight vehicles that started from Versailles 
only twelve were able to reach Bordeaux, and eight 
completed the journey within 100 hours, when the race was 
declared closed. The result is not perhaps quite so good as 
to justify the hope that the difficulties in the way of 
adapting automatic carriages to every-day use are entirely 
overcome, but it is certain that a great many more 
competitors would have finished the journey if they had not 
been thrown so much on their own resources. Nor is such a 


hard test necessary to prove that the petroleum carriage, at 
any rate, can be conveniently employed for the ordinary 


Before reaching Angoi'!éme one of | 





purposes of road traction, though the fact that all the seven 


prizes were secured by petroleum vehicles places the 
superiority of this power beyond all question. 
It is noticeable, too, that the first five were all constructed 
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pressure, and working the motor at a high speed, it is possible 
to keep the weight very low, and concealed in a box in front 
of the driver, the vehicle has a very neat appearance. The 


firms is that while the motor in the Panhard et Levassor 
carriage is in front, in the Peugeot vehicle it is placed in the 


passing round the axle. The consumption of petroleum 


spirit in the Daimler motor is said to be about one pound per | 
horse-power per hour, and the cost comes to abouta halfpenny | 


a kilometre witha carriage containing four persons, and rather 
less for the smaller vehicle. 








THE COST OF WARSHIPS.* 
By Mr. Francis Ercar, LL.D., F.R.S.E, Vice-President, late 
Director of H.M. Dockyards, 
AN account has recently been presented to Parliament by the 
Admiralty under the provisions of the Naval Defence Acts, 1889 
and 1893, which shows the expenditure up to March 3lst, 1894, 





The report of the Comptroller and Auditor-General, Sir Charles L, 
Ryan, upon this account has been presented with it; and it is 
| pointed out in the report that ‘‘a sufficient number of vessels of 
| similar types, built by contract and in her Majesty’s Dockyards 


respectively, have now been completed to enable some comparison | 
to be made between the two sets of cost results”; and also that | 
“for the first time a standard, imperfect though it may be, | 
appears to be available by which to test the working results of her | 
The Comptroller and Auditor-General | 


| Majesty’s Dockyards.” 
| appends to his report a statement of the aggregate cost of each 
| Naval Defence skip completed on March 31st, 1894, which is here 
| given in Appendix I. He says with reference to this statement :— 
| The comparative results show that dockyard shipbuilding is more 
| favourable in the case of first-class battleships, but not so econo- 
| mical, as far as can be judged by aggregate cost under the other 
| types; while it is noticeable that dockyard results under the same 
| types vary considerably inter se.” 
| The cost accounts of the shi 
| Acts above referred to farnish i 
| before for aralysing and comparing the costs of warships of 
| different classes. It is the first time, as the Comptroller and 
| Auditor-General points out, that a standard of comparison has 
| been available; and it is fortunate that in now applying this 
standard we find a much greater number of similar ships appro- 


built under the Naval Defence 


| priate for the purpose, built at the same period in the various | 


TABLE P,.—Average Costs of the Dockyard and Contract Vessels of Various Classes built wnder the 


upon the same system, that is to say, with the Daimler | 
petroleum motor, of which a description has already been | 
By employing a high explosion | 


| only difference between the systems employed by the two | 


rear, though in both cases the power is conveyed by a chain | 


on each of the vessels built under those Acts and on its armament. | 


ata such as have not been available | 


—$___ 


| be judged of when a ship is -_ and the costs of different 
| ships to be compared in detail. These cost accounts also furnish 
| valuable data for estimating in detail the cost of new ships, and 
they enable the progress of expenditure upon the various parts of 
the work, and in the different departments, to be closely watchsd 
| from week to week while a ship is being built. 
The annexed table shows the average cost of the various classes 
| of vessels included in the comparisons, 
| ‘The average amounts shown in Table P show the average costs 
| to the Admiralty of the dockyard-built and the contract-built 
ships respectively, They do not, of course, show the average costs 
| of production, except as regards work done in the dockyards, 
| The expenditure upon hull, fittings, aud equipment is the actual 
| cost of the work in the case of the dockyard ships ; but in the cage 
| of contract ships the expenditure shown in the tables includes the 
| unknown, but important, item of profit or loss to the contractors, 
| This requires to be remembered in jndging of the figures ; because 
| although the costs to the Admiralty of the particular ships in 
| question is not thereby affected, it must be obvious that if the 
| amount of profit be unusually great, or there be a loss, upon 
certain contracts, it cannot be expected that differences between 
the cost of dockyard ships and the cost to the Admiralty of 
contract ships, so far as these may be due to exceptional profits or 
to losses upon the contracts, will be permanent, 

In comparing the costs of the dockyard ships and the contract 
ships, there is no difference in the cost of the _— al materials 
to the Admiralty and to contractors that could be allowed. ‘The 
prices paid for steel, timber, and other large items were practically 

| the same in both cases. I amalso unable to ascertain that any impor- 
tant allowance could be made for difference in the productive value of 
| the wages paid to workmen. While these ships were in progress 
I visited some of the princi private yards in which the battle. 
ships and cruisers were being built, and was allowed to look into 
what the labour was costing in the various departments ; and, 
although there were differences in rate of pay, and especially 
in the individual earnings of certain classes of piece workers, | 
could not discover any great difference in the uctive value of 
the labour as a whole. The absence of such difference was remark- 
able upon many items that could be easily checked, such as 
| riveting, drilling, &c. The riveters, drillers, and other workmen 
| in the private yards were earning higher wages than those in the 
dockyard ; but their output of work was greater, in about the 
| same proportion as the wages were higher, in most of the cases | 
examined. There was so little difference upon the items I found 
it impossible to check, that I did not feel able to point to any 
| great advantage, on one side or the other, in productive value of 
the wages paid to workmen, I should add upon this point that 
| there can be no question of any inferiority of workmanship in the 
| contract vessels, The work could not be better ; and the fact that 
it was all carried out under the critical eyes of Admiralty inspectors, 
who are not slow to condemn defective or doubtfal parts, is a 
a guarantee of its quality. 
The differences of cost of work, whatever these may be apart 
from the profits or losses upon contracts, appear to be due, not 
very much to differences in prices of materials or rates of wages, but 
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dockyards and by contract, than could have been brought together 
at any former time. . 
The system of accounts formerly in use in H.M. Dockyards did 


| not farnish the data requisite for analysing in detail the cost of 


work upon a new ebip, or for comparing the cost of similar work 
in different ships and at the different dockyards, The labour 


| costs were made up in the department which carried out the work ; 


and the whole labour expenditure upon a ship was brought 


| together in the Chief Constructor’s office, and distributed over 


various groups of items in an account called the grouping account, 
The preparation of this account was a very tedious and com- 
plicated affair; and, when complete, it did not present the costs 
of labour incurred upon the various sections of work in a manner 
which enabled the wages expenditure to be properly examined, or 


| to be compared or jadged of, in detail. The wages accounts for 


one ship could not be—and were never attempted to be—used for 
estimating in detail the cost of wages in other ships; and the 
system of grouping was of no practical value, notwithstanding 
that a great amount of clerical work was expended upon it, 

The accounts of cost of the materials charged to the building of 
a ship were kept quite independently of the departments that 
kept the cost of labour and prepared the “ grouping account” of 
labour. The whole of the accounts relating to materials were kept 
in the accountant’s department: and the cost of materials was 
grouped upon a different system altogether from that of the 
labour. The result was that even if the wages expenditure had 
been grouped in a practical and useful way, it would still have 
been impossible to obtain the cost of any specific portion or 
department of the work from the accounts, because the grouping 
of the materials expenditure differed from that of the wages in 
every particular. 

These accounts were abolished in July, 1887, and a new system 
was adopted, which resembles in its main features that employed 
in the principal private shipbuilding yards. The leading private 
shipbuilders, those who build warships for the Admiralty and | 
Foreign Governments, and others who only do mercantile work, 
gave the benefit of their experience most freely and generously | 
to the Admiralty officers who were charged with the duty of | 
improving the cost keeping and estimating in the dockyards. The 
improved system of ts finally adopted by the Admiralty 
differs in details from that of any of the private yards named; 
but the principles on which it is based are similar. They enable | 
the costs of the different sections or departments of the work to 
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| contracts for thirteen more to be given out shortly. 


4,600 S46 51,676 


430 | 52,418 
chiefly to the extent to which the various yards are laid out, and 
are equipped with machines and appliances for performing this 
class of work with facility and economy, and at a minimum of 
expenditure for the transport and handling of materials, and the 
employment of labour upon them; and also to the good organisa- 
tion of the labour with reference to the special requirements of the 
work, and its advancement in all the various departments or 
sections in such order and at such rates as contribute most 
effectively to the general progress and economy of the whole. 

In comparing the average costs of the dockyard and contract 
ships shown in the above tables, it is important that attention 
should be called to special circumstances that might affect the 
question of cost in particular cases, I will therefore do this, so far 
as my knowledge extends and I am free to use it. These remarks 
relate only to the expenditure upon hull, &c., as shown in the first 
four columns of figures in the preceding tables. 

(To be Continued.) 








THe ToraL Output oF New Cars IN THE UNITED STATES 
during the past five months is estimated by the Railroad (azette 
to have exceeded that of the entire year 1894 by 5000, The total 
number contracted for is 22,030 ; these figures are for freight cars 
only, The passenger cars ordered amounted to seventy-two, with 

This repre- 
,000 dols. The decrease in the 


sents an investment of over 10, 


| cost of cars to the railroad companies has been very considerable 
| in the last few years, 


DeatH oF Mr, Ecktey B, Coxe,—The many friends of Eckley 
B. Coxe, the well-known designer of mining machinery, will be 
pained to learn of his rather sudden death on May 13th. 
The American paper, Machinery, says he was born in 
1839, he graduated from the University of Pennsylvania in 1858, 
completing a scientific course of three years in Europe. In 1865, 
together with his brother, he commenced mining operations in the 
Upper Lehigh region, and produced one of the most complete 
mining plants in existence. Among the best known of his inven- 
tions was the gyratory mineral screens carried on rolling cones, 


| whose rolling path equalled that of the gyratory path of the 


screen. He was connected with many engineering societies, and 
last year was president of the American Society of Mechanical 
Engineers, Engineering circles have lost a devoted worker, and 
his workmen a kind and consitierate employer. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
June 12th, 1895. 
(Before Mr, JUSTICE ROMER.) 
SHOE MACHINERY COMPANY (LIMITED) v, CUTLAN, 
as an action by the assignees of four letters patent—J. Y. 
Pees 3706 of 1886 tea and Stirckler, 17,581 of 1887 ; Stirck- 
ler, 14,586 of 1888 ; and Stirckler, 1648 of 1890—against Frederick 
Cutlan and Messrs. Owen Robinson and Co., to restrain infringe- 
ment and for consequential relief. The patents were taken out 
for improvements in thachines for lasting boots and shoes, 
Sir R. Webster, Q.C., Mr. Moulton, QC., und Mr. W. N. Law- 
son were for the plaintiffs ; and Mr, Neville, Q C., Mr. Bousfield, 
Q.C., and Mr, Lewis Edmunds for the defendant. 
Mr. Justice Romxr, in delivering judgment, said that he had 
found considerable difficulty, arising from the complexity of the 
machine embodying the plaintiffs’ improvements, the object of 
which was to imitate by machinery as nearly as possible the pro- 
cess of lasting, as performed by manual labour. The inventions of 
the parts of the machine were both ingenious and important. The 
very simplicity of the inventions assisted a man of skill desiring to 
adopt them and yet to hide that fact under colour of outward 
differences, and in his Lordship’s opinion the defendant, Frederick 
Catlan, had, with considerable ingenuity, adopted in substance the 
plaintiffs’ invention, and yet done so in a manner in some respects 
so outwardly differing, that careful investigation and consideration 
was required before the fact of the infringement was thoroughly 
appreciated. The action originally related to four patents ; but by 
common consent the fourth one had been withdrawn. ‘The real 
question was only one as to infringement, the patents being per- 
fectly valid. His Lordship, having described the machines and 
found certain infringements had taken place, referred to the ques- 
tion whether the use of the defendant’s machines with a presser 
and a toe-bunter constituted an infringement. He felt no doubt 
that the toe-bunter was sent out by the defendant for the very 
urpose of getting the benefit of the plaintiffs’ invention, under 
colour of only employing a known hand tool ; and to allow the 
device to succeed would be giving a reward to ingenious trickery. 
No such tool as this so-called bunter had been used in the trade 
before for any such purpose, nor did the defendants send their tools 
out to be used—nor were the tools, in fact, used bond fide as hand 
tools. They were intended to be, and in fact were, used as part of 
the lasting machine. A treadleand strap being employed, the hands 
of the man working the machine were free, and enabled him to 
hold the so-called tool in such a way as, so to speak, incorporate it 
with and make it form part of the machine, and thus to turn the 
machine into one having the plaintiffs’ invention in it—v'z, the 
resser, the wiper, and the retarder, and substantially as claimed 
¢ their patents. This, in his Lordship’s judgment, constituted 
an infringement, and not the less because part of the machine— 
the retarder— owing to the ingenuity of the defendant, was 
capable of being shown detached from the rest of the 
machine and as a novel tool, To restrain such an infringement 
in no wise interfered with the practice of hand-lasting or 
with the rights of those entitled to use all the known tools in 
all the known ways. The first two patents had been infringed, 
and as to these there must be the usual injunction and account. 
His Lordship also held the third patent valid. As to infringement 
of this patent, however, it was admitted that the alleged infringe- 
ments on which the action was really founded were not infringe- 
ments in fact. At the trial the plaintiffs had sought to put in 
evidence certain exhibits which had been made by the defendant 
for the first time after action brought, but his Lordship was 
of opinion that the exhibits could not be gone into in the present 
action, the alleged infringements — quite new and different 
from those alleged in the pleadings, and no application for leave to 
amend having been applied for. His Lordship was sorry to so 
hold, as the sole result would probably be further costs and further 
litigation, The validity of the third patent was accordingly 
upheld, but his Lordship did not grant any injunction or damages, 
or account in respect of it, but directed that it should be made 
clear on the face of the judgment that the Court's refusal to grant 
an injunction in no way dealt with any alleged infringements but 
fone, Sonera to in the statement of claim and particulars of 
reaches, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspundents.) 


THE WORK OF STEAM, 


Sir,—As I was unable to reply to your remarks of June 7th last 
week, it may be well for the sake of clearness to re-state the point 
at issue, The discussion ne from the following sentences, 
written in the last paragraph but one of your article on page 429 
of THE ENGINEER of May 17th :—‘‘ The question now arises, What 
was the actual work done in foot-pounds by each pound of steam 
that entered the engine? In the compound or triple engine there 
is, of course, a continual handing on, so to speak, of power from one 
cylinder to the other ; but it is indisputable that the liquefaction 
due to the performance of work in the first cylinder must in this 
case be proper to the total horse-power developed in that cylinder. 
In the second cylinder it is not quite clear what would occur ; but 
in the third it is indisputable that the liquefaction would take 
account of the total horse-power.” 

My answer was, that ‘‘ except as modified by compression, wire- 
drawing, and unbalanced expansion due to ‘drop’ at the opening 
of the exhaust, the work done is precisely the same as in a single 
cylinder, and the liquefaction at any point of the expansion, in so 
far as it is due to performance of a, is also exactly the same.” 
In other words, I said that liquefaction due to performance of work 
in each cylinder of a compound or triple engine—with the qualifi- 
cations above stated—was that proper to the absolute work of the 
expansion in each cylinder—that is, to the absolute work done 
after the end of the admission. In proving my proposition I 
unfortunately made use of the familiar device of a receiver of 
infinite capacity, to obtain horizontal exhaust lines on the diagrams, 

is has produced mystification, as arguments about infinites 
sometimes do, I will therefore dispense with the receiver alto- 
gether, and demonstrate my proposition by the aid of a more 
rational artifice, and then consider the question you raised in your 
last articleh—June 7th—whether work is done upon the steam 
during the expulsion. Consider, then, a pound engine with 
three cylinders of equal volume, whereof one is used as the high- 
pressure cylinder and the other two as the low-pressure cylinder, 
giving a cylinder ratio of 2 to 1, and let the steam be cut off in each 
of the low-pressure cylinders at half stroke, also let the cranks be set 
so that the pistons are initially in the positions shown in the 
diagram, Fig. 1, It will be seen that both ‘‘drop” and rise of 
pressure during the exhaust are both prevented by the arrangement. 
One pound of steam is admitted to the back end at pressure p,, and 
Sependes to pressure p,. At the end of the expansion the pistons 
ave arrived at the — shown in Fig. 2, and the steam has 
performed the absolute work A +B, Fig. 3, the liquefaction at 
Th, end of the stroke being that due to the absolute work A + B. 
$ e high-pressure piston now begins to return, forcing the steam 
at pressure p, out of the high-pressure cylinder into No. 1 low- 
a ai cy inder 3. when both —— have got to half stroke— 
he” 4—the admission to No, 1 low-pressure cylinder ceases, and 
I steam from the high-pressure cylinder is forced into the No. 2 
feoe oe cylinder, still at pressure y,. When all the steam is 
pega out of the high-pressure cylinder, the pistons have returned 

the position shown in Fig. 1. 

ring the expulsion work C~ Fig. 5 — is done by the high- 





—is done by the steam upon No. 1 low-pressure piston, and the 
work D — Fig. 7 — upon No, 2 low-pressure piston, During this 
process there is no liquefaction. The steam then expands to fill 
both low-pressure cylinders doing the work E,—Fig, 6—and E, 
—Fig. 7—the liquefaction at the end of the expansion being that 
due to the work E, -- E,. Finally the steam is expelled at pres- 
sure p; to the condenser, and the work done upon it by the low- 
pressure pistons is F,—Fig. 8—and F,—Fig. 9. Thus the total 
work done by 1 Ib, of steamis A+B -C+D,+8,+D, + E,, 
A+B4+E,+E,. The work causing liquefaction is B + E, + E.. 
The effective work is A + B — C obtained from the high-pressure 
cylinder + D, + E, — F,and D, + E, — F, from the low-pres- 
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sure p3, and ex- 
pelled at pressure p;. By a continuation of the same process the 
proposition may be proved to be true for triple as well as compound 
engines, 
So far I trust I have explained my meaning clearly, and so far 
I trust we shall agree, I return, then, to the sentence printed in 
italics, in order to consider in what way the power Cis transferred 
to the low-pressure cylinders, this being the operation about which 
you say I have fallen into error. I say the work C is done by the 
high-pressure piston upon the steam, and heat to the amount of 
C772 thermal units is put into the steam, which enables the 
steam to perform the work D + D in the low-pressure cylinders 
without liquefaction, the performance of this work requiring just 
C + 772 thermal units, since D + D=C. You eay no work is done 
upon the steam, but that it acts asa plug or strut between the 
pistons. 
In this particular case, of course, either statement describes the 
operation truly, simply because heat is being absorbed from the 
steam by the work D + D at exactly the same rate as it is being 
communicated to the steam by the work C, Bat suppose the 
steam, instead of going into the low-pressure cylinders, were con- 
densed at pressure p,, what then ? ould no work be done in it 
during the expulsion? Quite the con The work C would 
be done on it, and the heat C +772 would be found in the con- 
denser, thus proving that work had been done upon the steam 
expelled, 
_ Exactly the same occurs during the expulsion from the condens- 
ing cylinder, The work F, + F, is done upon the steam, for there 
is no second piston here to be prodded by the plug, and the heat 
(F, + F.) + 772 is found in the condenser. Hence, in describing 
the expulsion from a cylinder it seems to be correct to say that 
work is done upon the steam, and, of course, heat communicated 
to it. Whether the steam goes afterwards into another cylinder, 
or into the atmosphere or a condenser, does not appear to affect 
the correctness of the statement. M. Lonerince, 
12, King-street, Manchester, June 14th, 


S1r,—In the article on “‘ The Work of Steam” in your issue of 
the 7th inst., you very properly show the mistake which Mr. Long- 
ridge made in assuming that in expelling steam from one cylinder 
to another, or to a receiver of infinite capacity, work is done upon 
it of such a nature as to add to its total heat, and you also rightly 
explain that this case is of just the same nature as that of the 
transfer of a plug of steam from the boiler to the first cylinder— 
before cut-off—and you might have added that we cannot assume 
that the transfer of such a plug of steam, no matter what its 
pressure, from one place to another requires any ‘‘ work” to be 
done. When, however, further on you say, ‘‘If this view be 
correct, then the total liquefaction which takes place must be due 
to the total work done, and not to the net work done,” and that 
‘from that conclusion you see no means of escape as long as 
receivers of infinite capacity are assumed,” I confess I cannot 
follow you at all. 

It would appear to me that in this discussion we assume a 
receiver of infinite capacity in order to save the great complication 
which the question would assume if the variation of pressure in 
the exhaust line of the first cylinder and the steam line of the 
second cylinder had to be taken into account, owing to the steam 
from the first cylinder being discharged into the receiver at a 
different time from that in which the steam to the second 
cylinder is being taken away from it. By supposing the receiver 
to be of infinite capacity, we are enabled to assume that when the 
steam is not being taken to the second cylinder during the same 
period of time as that in which it is being discharged from the 
first cylinder, it can be taken into the receiver without causing any 
change either in its own pressure or in the receiver pressure, and 
remain there until required to be transferred to the second 
cylinder; and I cannot at all agree with you when you say, “ In 
fact, that the liquefaction is not that due to the total work done, 
can only result from the circumstance that there are not receivers 
of infinite capacity.” The matter appears so ‘straight ’ to me 
that I can scarcely understand why there should be any difference 
of opinion abeut it ; and I think by assuming (1) that the receivers 
are of infinite capacity, (2) that the cut-off takes place in each 
cylinder at such a point that the capacity of the cylinder up to 
that point is equal to the whole volume of the previous cylinder, 
and (3) that the pressure in each receiver is equal to the final 
pressure in the cylinder before it—so that there is no ‘‘drop” 
between the cylinders, and no variation of pressure in the receivers 

orin the pressure or exhaust lines of the cylinders—it will be found 
capable of easy explanation. 

It seems to me that the difficulty which you experience has been 
caused by your supposing expansion to go on continuously through- 
out the whole stroke of the second and third cylinders ; but you 
can easily see that this cannot be the case when you assume, as 
you have done, a receiver of infinite capacity ; but that you must 
then do as I have said above, viz., assume that the cut off takes 
place in each cylinder at such a point that the volume of the 
linder up to that point is equal to the whole volume of the pre- 
ous cylinder, so that the work done in the cylinder up to that 


from the previous cylinder, this work being only transferred from 
one cylinder to the next. } 

Let us now take the engine you assume and see (1) what is the 
total indicated work to Ee accounted for by the liquefaction of 
steam ; and (2) how this is distributed bet the cylinders. You 
assume the total indicated horse-power as 400; but of that, the 
portion that is done before cut-off in the first cylinder is, as you 
clearly explain, really done in the boiler, and has no tendency to 
cause liquefacti You the total power exerted by the 
steam in the first cylinder to be 200, and I will suppose half of this 
—say, 100-horse power—is done before cut-off, and therefore 
deducting this 100 from the total indicated of 400, leaves 300-horse 
power, causing—or really produced by—liquefaction of steam, and 
we have therefore now to see how this 300-horse power is divided 
between the three cylinders. 

Now, for the first cylinder. Deducting the 100-horse power that 
is done before cut off from the total power exerted of 200, we have 
left—causing liquefaction in this cylinder—100-horse power. 

For the second cylinder the work done before cut-off—which has 
no tendency to cause liquefaction, being only a transference of the 
exhaust steam from the previous cylinder—is, as I have explained 
above, equal to the power taken to drive this exhaust steam 
out of the first cylinder, and this power is, cf course, the difference 
between the total power exerted by the steam in that cylinder, 
and the indicated power in it, and will therefore be 100-horse 
power, and deducting this 100-horse power from the total power 
exerted in second cylinder of 200, we have left—causing liquefaction 
in this cylinder—100-horse power. Similarly forthe third cylinder 
the work done before cut-off is equal to the power required to drive 
the exhaust out of second cylinder, and this—being equal to the 
difference between the total power exerted of 200-horse power, 
and the power indicated in that cylinder of 100—is, of course, 
100-borse power ; and deducting this 100-horse power, which has 
no tendency to cause liquefaction, from the total power exerted of 
200-horse power, leaves—causing liquefaction in this cylinder—100- 
horse power. 

We thus see that the total of 300-horse power causing lique- 
faction is divided as follows—100-horse power in each of the three 
cylinders. 

In conclusion, I would say that I cannot see why you say that in 
a compound engine, “‘ while the total weight of steam is diminishing, 
the amount of work done remains the same,” but in a single 
cylinder engine ‘‘ the work done diminishes more rapidly than the 
weight of steam available.” To me it seems that in compound or 
triple engines of the class that I have assumed above—i ¢., where 
the receivers are so large and the expansions in each cylinder co 
arranged that the ‘‘drop” and variation of pressure in receivers 
may be neglected, the work and liquefaction will — just as in 
a single-cylinder engine, 7.c., there will be liquefaction whenever 
steam is expanding in a cylinder, but not during the period— 
before cut-off in each cylinder—when the steam is simply being 
only transferred from one cylinder to another. W. H. SHaw. 

Cork June 15th. 


[The question for discussion is simply what is the total energy 
expended by steam in ing through a compound engine. The 
letters of Mr. Longridge and Mr. Shaw to some extent answer 
each other. If Mr. Longridge can show that the steam expelled to 
the condenser has its intrinsic energy exalted by the expulsion, he 
is right ; if not, he is wrong. What he hasin his mind on this point 
we do not know, but we do know that the intrinsic energy of steam 
cannot be augmented unless its temperature is raised, and whether 
a receiver or a condenser is used, there is no rise of temperature 
brovght about, either in theory or practice, by the expulsion of 
the steam. Mr. Shaw has failed to catch our meaning, because he 
has not realised what the words ‘‘infinite receiver” imply. Bat let 
us suppose that we have two cylinders, one working in the usual way 
with steam, non-condensing. and the other an atmospheric engine 
working with a vacuum. In this case the atmosphere may be 
regarded as an infinite receiver, and energy is transferred to it 
from the high-pressure cylinder ; but Mr. Shaw will scarcely, we 
think, venture to hold that any part of that energy is available for 
reducing the work done by the atmosphere in the second cylinder. 
In other words, an infinite receiver severs the connection between 
the cylinders of a triple-expansion or compound engine. As to the 
last paragraph of Mr. Shaw’s letter, his difficulty will be got rid of 
if he bears in mind that the horse-power got out of each cylinder 
of a triple-expansion engine is about the same, but the weight of 
steam available for the production of that power becomes less and 
lese, because of liquefaction, to say nothing of condensation. In 
the single-cylinder engine it ought to be easily seen that the work 
done during the first inch, say, of the piston’s stroke after the cut- 
off has shut, is much greater than the work done in the corre- 
sponding inch just before the exhanst port opens.—ED. E.] 











MECHANICAL CARRIAGES. 


Sir,—Very little is generally known in England of what is being 
done in France with self-propelling carriages. When lately in 
Paris I called on MM. Panhard and Levassor, the largest makers 
of these carriages in France, and had a ride in the outskirts of the 
city on a self-propelling four-wheel dogcart. Oa level ground the 
speed was about eight miles per hour; a long incline of about 
1 in 17 was climbed at a fair walking pace. There were four 
persons on the carriage. The motive power is a gasoline engine, 
on a similar principle to the ordinary gas engine. The engine, 
with two cylinders, is extremely light, and runs 700 revolutions per 
minute; it is fixed in a case in front of the steersman, and 
occupies but little space. Sufficient spirit petroleum is carried for 
a run of 80 kiloms., or about 50 miles. I was informed that there 
are some hundreds of these carriages running in various parts of 
France, and they are much used by country doctors, ‘There is no 
visible exhaust or any noise to frighten horses. 

It may be asked, Why are none of these ingenious vehicles in 
use in England? The reply must be that until the laws relating to 
road locomotion are in a more satisfactory state few persons would 
venture to commence building motor carriages. It has been stated 
that these light carriages, weighing not more than 10 cwt. or 
14 ewt., would come under the laws which regulate the ponderous 
traction engines of 12 or 14 tons, and therefore a speed of four miles 
per hour is the highest permitted. 

Meanwhile we are losing a trade which in a few years might be 
of considerable value, and it would be well to consider if mechanical 
propulsion of carriages on our common roads should not be 
encouraged, for there is no doubt that these carrriages are less 
expensive to work and keep than a carriage drawn by a pair of 
horses, JOHN Henry KNIGHT. 
Barfield, Farnham, Jane 11th. 





THE SOUTH-EASTERN RAILWAY. 


Str,—With reference to the ‘‘ History of the South-Eastern 
Railway ”"—which was reviewed in your last issue, page 515—I 
beg to ask if you or any of your readers can throw any light upon 
the permanent way to which Mr, Sekon refers in his ‘‘ History,” 
page 15. He states that the ‘‘ engineer to the company laid sixty- 
two miles of the permanent way, principally on the two lines to 
Hastings, with his cast iron rails, which from their peculiar 
construction required no sleepers,” 

In my large collection of early permanent way, I was under the 
impression that I had a specimen of every form of early rail that 
had been tried in England. Of course I am well acquainted with 
Barlow’s cast iron sleepers and with his saddle-back rails, both of 
which I sent to Chicago Exhibition, but I am quite at a loss to 
understand cast iron rails on the South-Eastern Railway without 
sleepers. Probably Mr. Sekon will explain, or prove if any such 
rails were ever really used. CLEMENT E, StretTToN, C.E. 
Leicester, June 15th. 








Pressure piston upon the steam, and pari passu the work D—Fig. 6 


point is exactly the same as that of expelling the exhaust steam 


(For continuation of Letters see page 538) 
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RAILWAY MATTERS. 


THE superintendence of the Siberian Railway is about 
to be entrusted to a special official, who will have extensive powers 
under the title of Assistant to the Minister of Ways and Commu- 
nications, and will personally supervise the construction of the 
line, 

A croup of Belgian capitalists is at present negotiating 
with the Russian Government to obtain a concession to build a 
railway to connect the Caucasian system with the Transcaspian 
lines. The route of the proposed new line would be along the 
shores of the Persian Gulf. 


TuE financing of the scheme, already approved by the 
Swiss Parliament, for a railway from the Wengera Alp, vdé the 
Eiger and the Méach, up the Jungfrau is regarded as assured, and 
the construction of the first section of the line is to be commenced 
in the course of the present year, 


TE speed of the electrical cars in Brooklyn was so 
high that very many fatal accidents resulted, and the authorities 
passed a law reducing the speed to five miles an hour, An 
American paper says :—‘‘The result is a great falling off in the 
traffic, the public taking the elevated railways.” 


Her Majesty’s Acting Consul-General at Guatemala has 
advised the Secretary of State for Foreign Affairs that the Govern- 
ment of Guatemala have invited tenders for the construction of 
certain railways in that yong Such particulars as are at pre- 
sent in the possession of her Majesty’s Government can be seen on 
application to the Commercial Department of the Foreign-office 
between the hours of eleven and six daily, and fuller particulars 
are shortly expected. 


ANOTHER proposed railway is put forward by Mr. C. E. 
D. Black, who would run the line right across Arabia. It would 
cost fifteen millions, he thinks, to build; it could be constructed in 
three years, and he thinks it would pay adividend. The total 
length of the line from Port Said to Kurrachee is estimated at 
2400 miles, and it is proposed to construct it on the Indian broad 
gauge, so as to admit of through trains, by which means the entire 
—— between London and Kurrachee would be covered in seven 

ys. 

Tue Committee appointed to consider the feasibility of 
laying a line of railway through German East Africa, from the 
coast to the Lakes, will meet to-morrow. The chairman proposes 
that the first portion shall run from Dar-es-Salaam or Bagamoyo 
to Kami and U: , and that the work shall be begun next 
spring—a plan which agrees with the views of Herr von Trotna 
and Dr. Peters. The Governor, Major von Wissmann, is deeply 
interested in the scheme, and will attend the meeting in person. 
The Standard says:—‘'He leaves for East Africa on the 3rd 
prox.” 


THE Special Committee which was sent by the Russian 
Railway Administration to Great Britain, France, Germany, 
Switzerland, Holland, and Balgium to study the electric railways 
and latest improvements in electric transit in those countries, has 
just returned to Russia. M. Gortchakoff, the engineer, and pre- 
sident of the committee, has submitted a detailed report to the 
Emperor on electric locomotives and the English electric brake, 
His Majesty endorsed the report with the remark :—“ Very inter- 
esting, and desirable to be introduced in Russia, taking the 
English railways as models,” 


REFERRING to our remarks concerning the South- 
Eastern Railway in our last impression, a correspondent living near 
Sevenoaks says:—"‘I can appreciate every one of the points of 
condemnation, as I am a daily traveller on that line. Rogular 
customers are looked upon or treated as interlopers, to be shunted 
and left behind when cheap excursions, horse boxes, or strawberries 
are about. The rolling stock you describe quite accurately—the 
writer must live on the line. Sitting in the dark evening after 
evening, unable to read, made me determine to remove to another 
place upon a better lighted and better worked line.” 


At a conference held last week at Rhyl, and composed 
of delegates from various county councils in North Wales, it was 
decided to petition the Great Western, the Midland, or the Man- 
chester, Sheffield, and Lincolnshire Railway Company, to extend 
their systems into North Wales, assurances of public support to 
the extension being given. It was also decided to request the 
county councils of Wales to inquire into the subject of railway 
rates and charges. A statement was made daring the proceedings 
that the North-Western Railway Company were treating their 
Welsh-speaking servants properly after the recent protests, 


THE production of all kinds of rails in the United 
States in 1894 was 1,021,772 gross tons, against 1,136,458 tons in 
1893, a decrease of 114,686 tons. Included in the above total of 
rails produced in 1894 were 157,457 tons of street and electric rails, 
against a similar production in 1893 of 133,423 tons, showing an in- 
crease in 1894 of 24,034 tons. The production of rails reached its 
maximum in 1887, when 2,139,640 gross tons were made. The 
production of iron and steel structural shapes in 1894, not includ- 
ing plate girders, was 505,901 gross tons, against 387,307 tons in 
1893 and 453,957 tons in 1892, The production of plate and sheet 
iron and steel in 1894, excluding nail plate and also excluding skelp 
iron and steel, amounted to 682,900 gross tons, against 674,345 
tons in 1893 and 751,460 tons in 1892, 


Durine the twelve years since the opening of the 
Brooklyn Bridge seven cables have been used on the cable rail- 
way, and the eighth cable is now in use. The seventh cable was 
removed on May 12th, and the following table by Mr. G. Laverich, 
M. Am. Soc. C.E., mechanical engineer of the bridge, showing 
the service of each cable, is published by the Engineering News, 
The No, 7 gave a longer service than any of the others :— 


Term of Total Total Total Average Av. ra- 
Cable service, distance passengers ton-miles loads tio live 
No. days, ied, hauled, Lauled. hauled, to dead 
miles. tons. load. 
1 .. 1,140 .. 223,829 49,002,442 22,142,703 .. 97°0 .. 6°0 
2 .. 607 .. 120,282 47,840,262 25,492,892 .. 212°0 .. 7°8 
2 393 .. 82,099 .. 36,941,884 20,395,073 .. 248°4 .. 7°6 
7 356 .. 74,111 .. 34,184,409 .. 18,928,469 .. 255°3 .. 7°6 
5 520 .. 111,115 56,287,452 .. 33,857,669 ., 304°7 .. 8°38 
6 509 .. 109,475 .. 58,071,052 85,149,894 .. 321°1 8°4 
7 511 .. 111,136 .. 59,815,950 35,932,891 .. 323°3 8°83 
8 Now in use. 


Tae wholesome doctrine that a new railway should 
not ba built parallel to an existing line, or in fact, anywhere 
else, until an impartial and expert authority, established by 
the State, shall have decided that it is needed, has just been sus- 
tained by the New York Sapreme Court. This subject is an 
important one in every State ; and, adopting the theory of Presi- 
dent Cleveland, in his advice to the democratic editors of New 
York, that their State ought to disseminate political and other 
wisdom of such a quality that it would be in demand throughout 
the Union, we commend this decision to all our readers. The 
New York Railroad Law—section 59—has just been amended so 
that the requirement which this decision deals with applies to street 
surface railroads ; so that henceforth no railway of any kind can 
be built in the State without the Commissioners’ certificate of 
necessity and convenience. A law of this character places a great 
responsibility upon the railway commissioners, In fact, there must 
be many cases in which doubtfal or conflicting interests make it 
impossible to decide just what the public good does require. Bat 
the Railroad Gazette says this condition makes the law all the wore 
necessary, 


NOTES AND MEMORANDA. 


THE production of wire rods in America in 1894 was 
678,402 gross tons, against 537,272 tons in 1893 and 627,829 tons 
in 1892. The production of wire nails in 1894 was 5,631,801 7 
of 100 lb, against 5,095,945 kegs in 1893, an increase of 585,8 


_kegs. The production of cut nails and cut spikes in 1894 was 
2,485,060 kega, against 3,048,933 kegs in 1893, a decrease of 623,873 
kegs. 


THE annual report of the American Iron and Steel 
Association shows that the shipments of iron ore from the Lake 
Superior mines in 1894 amounted to 7,748,932 gross tons, against 
6,060,492 tons in 1893, an increase of 1 688,440 tons, The a 
of iron ore in 1894 amounted to 167,307 gross tons, against 525,951 
tons in 1893, a decrease of 359,644 tons, The imports in 1894 were 
the smallest since 1878, 


THE specification of a recent patent for apparatus 
for vaporising and burning hydrocarbon oils describes an 
apparatus in which the gases resulting from the vaporisation of 
a hydrocarbon oil are mingled with the gases given off by water 
at a high temperature, in order that the carbon which is thrown 
down by the “cracking” of the oi] may be seized upon by the 
gases formed from the water, and so form gases which may be 
burnt with the vaporised oil. The apparatus consists of a special 
shaped burner, to the oil vaporising and mixing chamber of which 
an automatic water vaporiser is attached. 


THERE is now a prospect that the supply of gutta- 
percha will become permanent. The old native method of cutting 
down a tree to get the gum, and thus killing the goose that laid 
the golden eggs, is giving place to that of plucking the leaves and 
extracting the gumfrom them. The Chemica! Trades Juurnal says 
this plan has been put in practice by M. Hourant, at Sarawak, 
with success, The gum from the leaves is not only purer, but 
there is more of it. An adult tree of twenty-five to thirty years’ 
growth only yields one catty of gum when the tree is sacrificed, 
whereas two pluckings of the leaf yield as much without injaring 
the tree. Moreover, the saplings from the roots of trees already 
cut down are usefal in yielding leaves, 


In a recent report on the project of a balloon expedition 
to the Polar regions, by M. J. A. Andrés, presented to the Paris 
Academy of Sci , it is reported that the conditions for the 
success of such an expedition have been — considered, the funds 
necessary have been raised, and the expedition will set out from 
Spitzbergen in J - of thecoming year. The conditions formula 
are :—(1) The balloon must have an ascensional power sufficient to 
carry three persons, all the necessary instruments, food for four 
months, arms, a boat transformable into a sledge, and the ballast, 
in all about 3000 kilogs.; (2) the balloon must have the quality of 
impermeability to such an extent that it can remain thirty days in 
the air ; (3) it must be to a certain extent dirigable. 


THE designers of the new Marquette Building in 
Chicago feared that when additional weight was placed upon the 
ground by the erection of large buildings adjacent to it, unequal 
settling of the building would take place. To provide against bad 
results from this, an American contemporary says each foundation 
is capped by two castings 12in. apart, on top of which area number 
of thin plates, on which the bases of the columns bear. The 12in. 
space mentioned is directly under the column, and in case of 
uneven settling, it is intended within it a hydraulic jack 
of great power, by which the weight can be taken off the two 
castings and additional plates inserted between them and the base 
of the column, or some of those already there removed as necessity 
requires, 


THE production of pig iron in 1894 in the United States 
was 6 657,388 gross tons, against 7,124,502 tons in 1893, a decrease 
of 467,114 tons, The production in the first half of 1894 was 
2,717,983 tons, and in the last half 3,939,405 tons. Of the total 
production in 1894 only 222,422 tons were made with charcoal and 
only 120,075 tons with anthracite alone. Of the total production 

,808,567 tons, or over 57 per cent., were of Bessemer. In 1893 the 
Bessemer pig iron produced was about 50 per cent. of the total 
production. The imports of pig iron in 1894 amounted to 15,582 
gross tons, which was the se annual — of which we 
have any record. The largest annual production of pig iron in 
the United States was in 1890, when it amounted to 9,202,703 
gross tons, In 1892 the next largest production was attained, 
namely, 9,157,000 tons, 


THe well-known metallurgist, M. Pourcel, having 
stated that as the principle of the Bonehill process of direct 
puddling—described in a recent sub-leader of THE ENGINEER— 
consists of introducing the molten pig into the furnace, there is 
nothing new in it, Mr. E. Bonehill writes as follows in the Echo des 
Mines :—‘‘ This would be the case if it were only a question of 
treating pig introduced ina liquid state into the puddling far- 
nace after being remelted ; but such a second fusion requires a 
certain fael consumption, and entails a furnace loss inherent in the 
operation, while, if the pig is remelted in a cupola, its nature is 
greatly modified to the detriment of the puddling conditions, In 
the new process, as carried on at Hourpes, the molten pig runs 
directly from the blast furnace into a receiver, where it is main- 
tained in a liquid state, and where the great reduction in waste 
and fuel consumption is effected. As —- this reduction, the 
nature of the materials employed, which differ greatly between 
one district and another, must be taken into consideration. The 
comparisons which have been made only bear upon puddling as 
carried on in the Charleroi district. Although the loss in puddling 
has been reduced to 7 per cent., taking into consideration the scrap 
additions, the puddle bar prodaced does not show, on being re- 
heated, a loss greater than that with the ordinary process, as has 
been found by many ironmasters who have worked it up into 
finished iron.” 


At the last meeting of the Physical ged Mr. 
Burstall continued the reading of his paper on, ‘‘The Measure- 
ment of a Cyclically Varying Temperature.” Three siz2s of 
platinum wire have been employed for the thermometers, in order 
that some idea might be formed as to the magnitude of the error 
caused by the lay of the temperature of the wire bahind that of 
the gases. The constants of the platinum thermometers were 
determined either by comparison with a standard callendar 
age thermometer, or by means of ice, boiling water, and 
oiling sulphur, In most cases the thermometer constants were 
determined after the wire had been exposed to the action of the 
hot gases for about half an hour. One wire, however, was cali- 
brated before being used, and an unusually high value was obtained 
for the coefficient 5. After this wire had been exposed to the hot 
gases, the value of 3 fell, however, to the normal. The author 
thinks the abnormal valae may have been due to the formation of 
2 gold platinum alloy during the process of attaching the wire to 
the leads, and that this alloy was subsequently swept off by the 
hot gases. The paper includes a number of tables and curves, 
which embody the numerical results, and show that concordant 
results can be obtained on different days and with different ther- 
ters. Prof Perry said that an instrument for quickly 
recording varying temperatures was greatly required by engineers, 
The observed temperatures agreed with the values, calculated on 
the assumption that the gases in the cylinder behaved as a perfect 
gee, and that P V + T was constant during the whole stroke. 
ifferences between the observed and calculated values might be 
due to dissociation, and not entirely to lay in the thermometers. It 
was astonishing that even the fine wires employed were able to 
follow the rapidly varying temperature, and he would like to ses 














some special experiments made to test this point, 





MISCELLANEA. 


In our article on the e+ sewage works in our last 
we omitted to mention that the whole of the gas engines used 
were built by Messrs, Crossley Brothers. 


A GENERAL meeting of the Engineering Society, King’s 
College, W.C., was held on the 14th inst., when Mr. Mowat read a 
paper on the Tower Bridge. In mentioning the great sizs of the 
river piers, it was remarked that their vast section was due to the 
fact that four tons per square foot was the limiting weight 
allowed for the London clay on which they are built, 


Ir having been reported that three of the twenty new 
30-knot torpedo boat destroyers, which the Admiralty have decided 
to order, are to be constructed by Messrs, Yarrow and Co., of 
Poplar, we are given to understand that such an announcement is 
incorrect, that firm having declined the contract for the threg 
vessels of the Hornet type which the Admiralty desired to plac3 
in their hands, 


For the general information of the various implement 
and live-stock exhibitors at the agricultural shows, the London 
and North-Western Railway Company, following its practice of 
many years past, has issued its annual card and pamphlet of the 
principal agricultural shows and horse fairs, giving place, dates of 
entry, &c., throughout the country. Copies of either of these 
documents are sent on application to any of the company’s dis. 
trict managers, . 


Tue Southampton Harbour Board have decided to 
erect three additional electrical cranes, and supply the current 
from a central station on their own property, instead of 
getting the current from the local company. Mr. J. G. W, 
Aldridge, Westminster, has been instructed to prepare the 
necessary designs and plans. These cranes are in addition to those 
already supplied to the Harbour Commissioners, as illustrated in 
our pages a year ago, 


ALTHOUGH silicate cotton is an excellent non-conductor 
of heat, there have always been some difficulties connected with 
its use. Hitherto it has been mainly used in the loose state by 

king it under sheet iron or wooden lagging, but we learn that 

essrs. D, Anderson and Son, of Belfast and London, have per. 
fected machinery for fastening silicate cotton on to a backing of 
light wire netting, which combination they describe as ‘‘ wire. 
webbed silicate, This combination secures the great advantages 
offered by silicate cotton, is perfectly uninflammable, retains its 
non-conducting properties perfectly, and, if desired, can be 
finished neatly and inexpensively either by tarring or painting, 
or by covering it with any plastic material. 


In the Suez as well as the St. Mary's Falls canal 
the average size of vessels is constantly increasing. From 
returns showing the draught of water of vessels navigating the Suez 
during the last nine years it appears that the percentage of vessels 
drawing less than 23ft. declined from 68°93 in 1893 to 65:8 in 
1894, while vessels drawing more than 23ft. increased from 31:07 
in 1893 to 34:2 in 1894. The maximum draught allowed for vessele 
passing through the canal is 25ft. 7in., and the increase in the siza 
of vessels is shown in a remarkable manner by the fact that 172 
vessels, drawing more than 24ft. 6in., used the canal, as compared 
with 164 in 1893, and 127 in 1892, representing a percentage of 3°20 
in 1891, 3-57 in 1892, 4°91 in 1893, and 5:1 in 1894, 


Tue Chief of the United States Bureau of Ordnance 
will shortly issue invitations to companies or individuals to submit 
machine guns of six millimetre calibre to a test, with a view to 
their adoption in the navy. It is probable that the first order of 
the Bureau will be for 100 guns. An American invention will of 
course be preferred, but the best gun will be selected without 
reference to where it is made. The Scientific American says onl 
guns using smokeless powder and jacketed bullets will be u 
Ten thousand rounds of ammunition must be supplied. Great 
attention will be paid to the facility of dismounting and assembling 
the mechanism, and to the liability of the gun injured by 
dust and rust. The guns will be fired for rapidity, without aiming 
with ordinary and extreme elevations and depressions. Rapidity 
and accuracy of aiming will by target firing at moderate 
ranges, 


An interesting event took place on the 31st ult., in 
connection with the retirement of Mr. Alfred E. Fietcher, F.I.C., 
from the Chief Inspectorship of Alkali, &c., Works, a post which he 
had held for eleven years. Mr. Fletcher was one of the original 
inspectors appointed under the first Alkali Act of 1863, being the 
only ons remaining in office of the original five officials then 
appointed, Mr. Fletcher was entertained by the staff at dinner, 
held at the Hotel Previtali, when presentation was made to him 
by his late colleagues of a silver Monteith bowl with a suitable 
inscription, Mr. R, Forbes Carpenter, F.I.C., has been appointed 
by the Local Government Board to succeed Mr. Fletcher as chief 
inspector. Mr. Carpenter joined the staff in 1882, having subse- 

uently been in charge of the East Lancashire and Yorkshire 
istrict. Mr. Fletcher's last annual report is referred to in one of 
our leading articles to-day. 


New York is making elaborate ceremonies for the 
opening on Monday of the Harlem con | Canal, which connects the 
Hudson River and Long Island Sound, passing round Northern 
New York. Mr. Strong, the Mayor, has issued a proclamation 
making Monday a holiday. The Government has sent the cruiser 
Atlanta to guard the Long Island entrance of the canal and the 
cruiser Cincinnati to the Hudson River entrance. In the courseof 
the opening ceremony a grand procession of ships, four miles in 
mat ig oil meee through the canal. A procession of troops, fire- 
men, civic societies, &c., with historical groups, will march through 
Northern New York from the Hudson to the East River. The 
ceremony will conclude with a display of fireworks in the oma | 
at Oak Point, with a grand illumination of the adjacent shores an 
islands for two miles along the East River. This canal, the Times 
says, is expected to be a great assistance to commerce in passing 
between Long Island Sound and the Hudson River, and thus 
develope the trade of Northern New York, 


BrrorE Judge Emden, sitting at Lambeth on the 17th 
inst., a case of considerable importance to the public was tried, 
arising out of the explosions that occurred on February Ist last on 
Southwark Bridge. The plaintiff, James Price, was crossing the 
bridge about noon on the day mentioned when four explosions took 
place at different points on Southwark Bridge, the pavement being 
blown into the air, together with several persons, who sustained 
various injuries, Mr. Lynden Bell, who ap d as 1 for 
the plaintiff, said this was a test case, and the claims of other 
persons depended upon its result. He called Major Cardew,RE, 
an inspector of the Board of Trade, who had held an inquiry on 
February 4th, He attributed the explosions to an accumulation 
of gas in the mains. Mr. Hicklin, for the defendants, the South 
Metropolitan Gas Company, called Mr. Livesey and other witnesses 
who attributed the fracture to the excessive frost, which had 
hardened and expanded the earth above the pipe and increased 
the pressure upon it. They also alleged that the earth under the 
pipe had been moved by other parties who were laying adjoining 
pipes, and that the sapport of their pipe was thereby reduced. 
His Honour considered that negligence had been established—first 
in that the defendants had not discovered the fracture by the smell 
of the escaped gas, and also in not seeing that their pipes were 
left properly supported after other persons, to their knowledge, 
ha n excavating and working around them. He gave jadgment 
for the plaintiff, £12 damages and rosts on the higher seale, but 
with leave to appeal, 

















i 


e=<= oO 


+ me 


@@ee@e. 


_— 


V<—eriwoe Sue aN 


— a To 














COMPOUND CORLISS CONDENSING ky 


MESSRS. HICK, HARG 
































































































































































































































EWINES, LEICESTER ELECTRICITY WORKS 


RGRE Mp 00., BOLTON, ENGINEERS 


Friction of Engine and Dynamo. ee es 











Part Load. 


Full Load. 





\ 
~\ 
he 








Part Load 





i a 
magi, 


At Half Speea During Starting. \ 





= 
eS 
=| 
,S 
— 
S 
— 
(= 
— 


nnn 





MTT 






























































hy 
£ 
i 
; 
i 
*¥ 
iq 
t 


BSP SANE IEE TTA pesmerpsccrencte FES 


Rati rreeenae eT eee 


Wea taahin 208s 


aaa 


: 
; 









June 21, 1895. 


THE ENGINEER. 





533 











= 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Bovveavu anpD OHEVILLET, Rue 

BERLIN.—AsHER AnD Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Oo., Booksellers. 

LEIPSIO.—A. TwieTmsyer, Bookseller. 
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PUBLISHER'S NOTIOE, 


* * With this week's number is issued as a Supplement a Two-page 
* Engraving of Compound Corliss Condensing Hngines, Leicester 
Electricity Works, Every copy as issued by the Publisher includes 
a copy of the Supplement, and subscribers are requested to notify the 
fact should they not receive it. Price 6d. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, pe 5 oe he @ penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, ; 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*," All letters intended for insertion in Taz Enornezr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

J. G, (Portland-street).—The little book on the calculus by Miller would suit 
vou perfectly. You can obtain it from any publisher of scientific and tech- 
nical books. 

ADDRESS WANTED.—I/ any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M 1.C.E., late of The Esplanade, Ryde, I. of W., 
ire shall be obliged. 

Loosk PuLLeys.—We do not suppose that any makers of good machinery, 
even slow-speed machinery, would use loose pulleys without bushes. For 
nost o0d-eorking machinery the speeds are high, and, although the pull 
on the belt is sometimes light, bushes on the loose pulleys would be insisted 
upon as necessary. 
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Reapmne Oases.—The Publisher has in stock readi: 
thirteen copies of Toe Exciverr. Price 2s. 6d. each. 


ADVERTISEMENTS. 
«" The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “ ordinary" and “' special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
= are to be addressed to the Publisher, Mr. Sydney White; all other 

tters to be addressed to the Bditor of Toe ENGINEER. 








MEETINGS NEXT WEEK. 

THE INCORPORATED AssocIATION OF MUNICIPAL AND County ENaI- 
NFERS.—Thursday, Friday, and Saturday, June 27th, 28th, and 29th. 
Meeting at Halifax. Thursday.—General business and presidential 
address by Mr. Ed. R. 8. Escott, M. Inst. C.E. Papers and discussions : 

The Royton Sewage Depét and Results of Working,” by T. S. McCallum 
and W. Naylor. “The Management of Sewage Farms,” by Lieut.-Col. 
A. S. Jones, V.C. Visit the Technical School -in course of erection— 
under the guidance of Messrs. Jackson and Fox, the architects of the 


discussions: “‘ Park and Garden Architecture,” by Thomas H. Mawson. 
“Trade Effluents,” by W. Spinks. Visit (1) Messrs. Oates and Green's 
Brickworks, Horley Green-road, and thence to their Pipeworks at Ellen 
Royd ; (2) the Corperation Waterworks at Castle Carr, Mr. J. A. Paskin, 
M.I.C.E., the Waterworks Engineer, attending. Saturday.—Visit Messrs. 
Brooke and Sons’ stone quarries, ‘‘the Silex brand,” and brickworks, 
Hipperholme. Inspect the new Markets in course of erection, Messrs. 
Leeming and Leeming, of London, architects. Inspect the Gasworks 
and Electricity Works—Mr. T. Holgate, the Gasworks Engineer, Mr. T. P. 
Wilmhurst, the Electrical Engineer, and Mr. W. H. D. Horsfall, the 
Architect of the Electricity Station, will be present. Messrs. Henry 
Wadsworth and Son will exhibit, at the dep6t of the Health Committee, 
their implements and vehicles for Corporation and Local Board purposes, 
under the guidance of Mr. D. Travis, the Sanitary Inspector. 

Tramways Institute or Greav Britain anv IreLanp.—Thursday, 
June 27th, at 11 a.m., at the Holborn Restaurant. Annual general 
meeting. General business. Papers: ‘‘ Traction up to Date, with Special 
Reference to Report to Newcastle Town Council,” by Mr. W. G. Laws, 
M.L.C.E., City Engineer. ‘Traction and Lighting by the International 
Etectric Storage Accumulators,” by Mr. A. G. New. ‘‘Thwaite and 
Cawley’s system of Electric Haulage,” by Mr. George Cawley, M.I.M.E. 
‘* Mattison’s Hydraulic Brake.” 
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THE MARINE DEPARTMENT OF THE BOARD OF TRADE, 


THE criticism which for very many years past has been 
directed by the shipping communities of the United 
Kingdom upon the Marine Department of the Board of 
Trade is at length assuming a constructive and practical 
character. Hitherto, it has been considered sufficient to 
call attention to the misuse of the term “ Board” as 
applied to designate a department of State ruled by 
one individual; to indicate the inherent weakness of that 
section of the so-called ‘‘ Board ” which is concerned with 
the Mercantile Marine, and to ridicule its actions and 
decisions. This sort of criticism has gone on so long, and 
has found such abundant scope for its exercise, that the 
influence of a really important and necessary department 
of State has become so weakened that it has ceased to 
command that respect for its edicts which is necessary 
for the proper exercise of the functions of Government. 
The motive and purpose of the Marine Department have 
never been the subject of question, nor have the general 
honesty and bond fides of the permanent officials been 
suspected. Want of knowledge and, at times, an equal 
want of wisdom constitute the head and front of their 
offending. Anger and ridicule are now being replaced by 
sympathy and advice. Criticism is at length becoming 
constructive rather than destructive in its character, and 
there now seems to be every indication of a remedy being 
found and accepted for the evils and annoyances to which 
the shipping community have so long been exposed at the 
hands of those who should have sought rather to help 
than to hinder. 

Upon a brief consideration of the matter, it does 
certainly seem very strange that with a democratic 
system of Government and in a democratic age such as 
the present, there should have come into existence and 
endured so long such an autocratic department as the 
Board of Trade, and more especially that section of it 
concerned with the mercantile marine. But further 
reflection upon the subject, aided by side lights from 
other sources, bring us rather to the conclusion that the 
ill-informed despotism of the Board of Trade is but an 
instance of the dangerously meddlesome and repressive 
tendencies characteristic of the age in which we live. It 
is not sufficient for a Government, any more than for 
individuals, to be influenced by good intentions, Some- 
thing further is needed to bring about good results, and 
that something has been sadly wanting upon many 
occasions in recent years at Whitehall-place. 

It was with a view to supply the want referred to that 
the Leith Shipowners’ Society introduced, through their 
representative, Mr. James Cormack, the resolution which 
in February last was adopted at the annual meeting of 
the Chamber of Shipping of the United Kingdom. This 
resolution had for its object the making of the Marine 
Department of the Board of Trade into a “real Board, 
consisting of responsible men, cognisant of the require- 
ments of the shipping interests of the country.” And as 
there appeared to be very little likelihood of such a “ real 
Board” being constituted, at all events, for a long 
time to come, the resolution had as an alternative the 
formation of ‘‘a consultative Shipping Council, constituted 
by Parliament, consisting, besides official members, of 
representatives of the shipping interests.” The functions 
of this Council would be “ to act as advisers of the Board 
of Trade in all matters connected with proposed legisla- 
tive and administrative changes affecting the duties of 
the department.” 

The alternative plan is not only the one most likely to 
be accepted by the Government, and, therefore, to be 
sanctioned by Parliament, but it is also the scheme best 
calculated to attain the objects sought. This was the 
view of the case taken by the Special Committee of the 
Chamber of Shipping appointed by the Executive Council 
to consider the matter, and that view is embodied in the 
memorandum which they have drawn up containing sug- 
gestions for the preparation of a Bill tc be introduced 
into Parliament for constituting such a Shipping Council. 
The memorandum referred to is of too lengthy a character 
to quote fully, but it is important to notice that it pro- 
poses a Council consisting of a chairman and seventeen 
members, of whom four will be sent by the Board of 
Trade and the others by Lloyd’s Register; the British 
Corporation; the Principal Underwriters Associations ; 
the shipping interests of the various districts on the 
English, Scotch, and Irish coasts; the Shipmasters’ 
Association and the Colonies. The duties of this Council 
are to be deliberative and advisory, not administrative. 
That is to say, ‘it shall deliberate on all proposals of a 
legislative kind affecting shipping, and the Board of 
Trade shall be bound to submit to the consideration of 
the Council all such proposals before adopting or ap- 
proving them.” The proposed Council would also “ act 
as advisers to the Board of Trade in the administration 
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of the Merchant Shipping Acts, and in cases of dispute 








between the officers of the Board of Trade and any ship- 
owner or shipbuilder in which any technical points are in- 
volved,” &c. Such are the main provisions of the proposed 
Act of Parliament as laid down in the memorandum sub- 
mitted to the Chamber of Shipping by its Special Com- 
mittee. What action will be taken by the Chamber in 
regard to this recommendation remains to be seen. It 
will, hcwever, be at once apparent, that the scheme de- 
vised by their special committee goes beyond the proposal 
first submitted by the Leith Shipowners’ Society. The 
resolution as moved by Mr. Cormack provided for a 
Council who would “act as advisers to the Board of 
Trade in all matters connected with proposed legislative 
and administrative changes only,” but the suggestions 
of the Chamber’s Committee go far beyond that. They 
provide not only for law making, but for law administra- 
tion also. Not merely to advise in regard to adminis- 
trative changes, but also with reference to all adminis- 
trative and judicial actions in which technical points are 
involved. Whatever may be the merits of this extended 
scheme, there is no blinking the fact that it covers a 
great deal more than the ground for which the original 
resolution was intended. It provides for the proposed 
council acting as assessors to the Board of Trade, both 
in making regulations and in enforcing them. 

Happily, we are not without experience which may 
serve to guide us usefully in discussing this wide pro- 
posal. Until about three or four years ago, the Society 
of Lloyd’s Register of Shipping, although a voluntary 
association and managed by a committee which is reprer 
sentative of all the interests concerned in shipping 
enterprise, was often the subject of adverse criticism 
from shipbuilders and marine engineers, who, in their 
capacity as such, had no voice in the making and amend- 
ing of the rules for ship and engine classification. On 
the one hand, it was said, “the Society exists for the 
service of shipowners, underwriters, and merchants, and 
for the proper supervision of the work performed by 
shipbuildersand marine engineers. Hence for the latter to 
sit on the Committee would be to make them the judges 
of their own wares. But, said the shipbuilders and marine 
engineers, we can at least advise you in your deliberations 
on technical questions, and review the advice of your 
surveying staff before you proceed to act upon it. We 
merely want the opportunity of placing before you 
our views as practical men, before you make new rules 
for ship and machinery construction, or amend old ones. 
We shall accept the rules of Lloyd’s Register all the 
more cheerfully through having had some say, at least, in 
their making. Your officers are no doubt excellent men 
and mean well; but we think that we, too, know our busi- 
ness, and we would like to have a say over their proposals 
before you proceed to legislate upon them.” 

This very reasonable request was granted by Lloyd’s 
Committee; a thoroughly representative consultative 
committee was sent by the shipbuilders and marine 
engineers of the United Kingdom to White Lion- 
court, and ever since then peace and contentment 
have prevailed. The changes in, and additions to, 
the rules proposed from time to time by Mr. Martell and 
his assistants are reviewed by the consultative technical 
sub-committee, who also make proposals of their own, 
and the general Committee derive valued and trusted aid 
from the arrangement. Why should not a like good 
result from affording the Marine Department of the Board 
of Trade similar technical aid? The Board would then 
get technical wisdom from the Committee, and the ship- 
ping interests would find comfort and security in the 
combination. 

But beyond this point the proposed scheme is of some- 
what doubtful utility or advantage. It is one thing to 
advise the Board in the making of regulations, but it is a 
totally different matter to share with the Board its 
responsibility to the country in carrying its regulations 
into effect. Let the rules and regulations governing the 
officials of the Marine Department of the Board of Trade 
be clear, definite, and precise; let their instructions be 
ample, so as to provide for every conceivable contingency ; 
and after that it is most desirable that the Marine 
Department should be served only by honest, independent, 
unfettered officials, responsible to the Government alone 
for the proper performance of their duties. Such respon- 
sibility should not be shared with any advisory Council, 
nor should any interested parties whatever, whether 
advisory or otherwise, be allowed to interfere with them 
in carrying out their instructions. With this reserva- 
tion, we consider the proposed scheme excellent, and 
well calculated ‘to bring the Marine Department of the 
Board of Trade into closer touch and into more friendly 
relations with the shipping interests of the country.” 


SELF-PROPELLED PLEASURE CARRIAGES, 


Tue Government have at last done that which ought 
to have been done long ago, and brought in a Bill which 
exempts self-propelled vehicles not employed in hauling 
other vehicles from the vexatious rules enforced by the 
Locomotives on Highways Act. Mr. Sbaw-Lefevre, who 
is President of the Local Government Board, introducing 
the Bill on Monday night, stated that it consisted of a 
single clause. Its object was to exempt carriages pro- 
pelled by other than horse-power from the regulations of 
the Locomotives Act in cases where they were not used 
for traction purposes. He then referred to the com- 
petition in France, some particulars of which will be 
found on another page. He then stated the provisions of 
the Locomotives Act. These regulations were totally 
inapplicable to the light carriages such as he had 
described as in use in Paris. Under the circumstances, 
it appeared to him to be reasonable thatthe House should 
exempt carriages of that kind from the provisions of the 
Locomotives Act. They would be subject to the ordinary 
regulations of other carriages, or to any other regulations 
that the House might think fit to be made by the Local 
Government Board. He thought that the regulations 
should be made by that or some other central authority 





rather than by some local authority, because the neces- 
sity for uniformity was so great that it would not, he 
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thought, be well to make these vehicles liable to different 
regulations by every county. He had hoped to carry the 
Bill further, and had been in correspondence with the 
County Councils Association for this purpose; but that 
association desired further time to consult the local 
authorities on the subject. He had, therefore, been 
compelled to postpone the further scope of the measure, 
and to limit it to the one purpose which he had described. 
As regards taxation, he proposed to treat the self-propelled 
vehicles like any other carriage. The limit of weight he 
had fixed at two tons. Leave was given to bring in the 
Bill, and it was read the first time. There is no reason 
why it should not be passed without much delay, because 
it contains nothing of a controversial nature. 

In our issue of November 2nd, 1894, we urged a change 
in the law which would have had much the same effect 
as the Government Bill. It will be remembered that 
copious correspondence ensued. Indeed, we were un- 
able to find space for the great number of letters 
which we received from all parts of the country, 
pointing out how heavily the existing Locomotives 
Act bears on various industries. That a modification 
of that Act as it refers to traction engines must 
be made in the early future we do not doubt. But Mr. 
Shaw-Lefevre’s Bill does not touch traction engines. 
They are, indeed, expressly excluded from its operations 
by the definitions. To this there need, we think, be taken 
no objection. When one thing is done at a time it is 
usually done well; and the difference between pleasure 
or business carriages and traction engines is so great 
that each class may well have an Act of Parliament to 
itself. We hold, however, that the Bill would be im- 
proved if the definitions were slightly altered. There 
is no reason why a self-propelled carriage may not 
be permitted to draw another vehicle, and yet it 
would certainly not be a traction engine within the 
meaning of the Act. The definitions may cause 
trouble hereafter. If, for example, two self-propelled 
vehicles travelled in company, and one broke down, 
surely the other might be permitted to pull it home 
without incurring a heavy penalty. But we shall be 
quite content, and that for some time to come, with 
Mr. Shaw-Lefevre’s Act. Its effect would be at once to 
open a new field for industrial enterprise ; and how wide 
that field may be the history of the cycle trade renders 
manifest. Invention will be at once set free, and no 
doubt a multitude of designs will be prepared for road 
locomotives propelled by steam, gas, oil, and electricity. 
Some of these will be good, others, possibly, will be 
very bad; and it may be opportune to warn our readers 
that inventors without some experience of steam loco- 
motion on common roads will be quite unable to deal 
with the difficulties which will have to be overcome. At 
another time we shall probably discuss the whole subject, 
and say something concerning the broad principles at 
least that control the working of such vehicles. For the 
present, however, it is better to confine our attention 
to the consideration of certain objections, very old and 
well worn, which may be urged against the use of loco- 
motives oncommon roads. The most prominent of these 
—indeed the stock objection—is that they will frighten 
horses. That may be a reasonable or an unreasonable 
objection. There are horses which cannot be induced to 
pass an omnibus or a furniture van, but that is so much 
the worse for the owners of the horses. The omnibus 
and the furniture van are free to use our highways. It 
may easily be understood that a travelling circus on the 
road, with elephants and camels, to say nothing of 
gaudily-painted band cars, is enough to frighten a horse 
out of hissenses. But circuses may travel along our high- 
ways without let or hindrance. On the other hand, those 
who use the roads are morally, even if not legally, bound 
to do as little to trouble the weak brains of timorous 
horses as may be; but it may be safely left, 
we think, to the designers and builders of pleasure 
locomotives to construct machines which will be 
quite inoffensive. This truth has been hitherto per- 
sistently overlooked. It ought to be evident, how- 
ever, that a locomotive to be saleable must also be 
acceptable to the purchaser. Thus no one would use as 
a pleasure or business carriage a machine which emitted 
smoke or scattered “ blacks” and cinders. Who would 
select for a pleasure trip a carriage so noisy that conver- 
sation would be impossible among its occupants? The 
greatest objection to the petroleum motor for this work 
is that it seems to be impossible to run such engines 
without producing a more or less abominable smell. 
One inventor, indeed, suggested to us not long since that 
the petroleum employed for such a purpose “ might be 
scented!” We ventured to doubt the efficacy of the 
proposed remedy. It may be taken, then, as certain that 
those things which would be most likely to make a road 
locomotive objectionable to horses, are also those which 
render it unsuitable for its intended purpose altogether. 
The road locomotive of the future will be as silent asa 
well-appointed brougham, and will run with as little 
smell, and with as little tremour. The better class of 
vehicle will have india-rubber tires, and in any case easy 
springs will be used. The common road locomotive may 
be treated as Mr. D. K. Clark treated the railway loco- 
motive ; namely, both as a vehicle and as an engine, and 
we shall not be at all surprised to find cycle makers 
turning out the vehicles, while engineers provide the 
motive power—at all events for the smaller sizes. The 
demand for a really satisfactory road locomotive cannot 
fail to be enormous, and after a few years’ experience 
the world will wonder how it existed so long without that 
which will come to be regarded as a necessity. We wish 
success to Mr. Shaw-Lefevre’s Bill. If it becomes law, 
engineers at least will be unable to say that the session 
has been utterly barren. 


CHEMICAL INDUSTRIES. 

Ir almost inevitably comes to pass that where Parlia- 
ment once intervenes to regulate an industry, the law 
undergoes a process of expansion, by which it covers very 
much more than was originally contemplated. There 





are only about 100 alkali works—properly so-called— 
existing in England, Ireland, and Wales, yet above 1000 
works of one kind or another are now brought under the 
cognisance of the inspectors who exercise their functions 
in pursuance of the amended Alkali Act of 1892. Omit- 
ting any reference to Scotland, where there are 126 works 
registered under the Act, we find that the number of 
processes which now come under regulation exceed 1500. 
This arises from the fact that several separate processes 
are sometimes carried on in one factory, each requiring 
legal supervision. The inspectors and sub-inspectors 
paid nearly 5000 visits in connection with the processes 
in the course of 1894, and applied rather more than that 
number of tests. The report of the chief inspector, Mr. 
Alfred E. Fletcher, for the past year has just been issued, 
and calls attention to many interesting facts, some of 
which possess considerable importance from a com- 
mercial point of view. Mention is made of the great 
efforts that are being put forth to supersede by means of 
electricity both the Leblanc and the ammonia process in 
the production of soda. By the direct action of the electric 
current, the molecules of chlorine and sodium, which 
constitute common salt, are rent asunder. The sodium 
in contact with water immediately forms caustic soda, 
while bleaching powder is formed by the combination of 
chlorine with lime. Mr. Fletcher remarks that, ‘ entic- 
ing as the simplicity of this result appears,” the opera- 
tion is complex in its character. Coal is burned to 
produce the heat which generates steam, and this serves 
to move the engine which drives the dynamo. Electri- 
city is thus excited, which, passing through the brine, 
liberates the sodium and chlorine. The chain has many 
links, and at each stage there is a leakage of energy, 
so that the final result bears but a weak relation to 
the force originally put forth. Hence, if the steam 
engine has to be employed to generate the electric force, 
there is little prospect that the present chemical 
methods will be superseded. Where water-power can be 
employed in place of steam, it is likely, as the report 
suggests, that electricity will prove a formidable competi- 
tor with the chemical processes. Still more, if the time 
should ever arrive when coal can be used directly to form, 
as zinc now does, the positive element in a galvanic 
battery, we are warned that ‘then probably a great 
change would come over our chemical manufactures.” 
It appears that there are three electrical processes in the 
manufacture of soda now on their trial commercially, 
for which works are shortly to be erected. A company 
which is putting up works of this description at St. 
Helen’s expects to operate on fifty or sixty tons of salt 
weekly, producing forty tons of caustic soda and eighty 
tons of bleaching powder. 

Sulphate of ammonia has a remarkable history. It is 
not a manufactured article, but a bye-product which at 
one time was wasted. A large quantity is still wasted, 
not being collected, or being destroyed by the method of 
combustion. In one of the reports by Dr. Angus Smith, 
it was shown that the uncollected ammonia from coke 
ovens alone in this country amounted in value to 
£2,340,000 per annum. Including coal burning of all 
kinds, both in household fires and factories, Dr. Angus 
Smith estimated the entire annual loss at £50,000,000. 
As an accomplished fact, Mr. Fletcher shows that the 
value of the sulphate of ammonia now saved in the 
United Kingdom reaches the large annual sum of two 
millions sterling, thus forming a substantial “ addition to 
our national wealth.” There is also a yearly increase in 
this production. In 1892 gas, iron, and shale works pro- 
duced rather less than 145,000 tons of sulphate of ammonia. 
In 1893 the quantity exceeded 149,000 tons, and last year it 
rose to more than 156,000 tons. In coke and carbonising 
works there was a saving which made the total for the yeara 
little more than 160,000 tons. Referring to the controversy 
which has frequently arisen as to the best method of 
treating the sulphuretted hydrogen arising from the 
manufacture of sulphate of ammonia from gas liquor, 
Mr. Fletcher says that undoubtedly the best way of 
dealing with it, when in sufficient quantity and generated 
by a continuous arrangement, is to burn it, so that the 
resulting sulphurous acid and steam pass into a sulphuric 
acid chamber, and are there used in the manufacture. 
Where there is no opportunity for this, and the quantity 
of sulphuretted hydrogen is large, the Claus kiln is 
recommended, as affording a suitable and economical 
method of dealing with this evil-smelling gas. Where 
the quantity of sulphuretted hydrogen is too small to 
warrant the use of a Claus kiln, then absorption in oxide 
of iron is proposed. 

The development which has been going on in the manu- 
facture of nitro-glycerine, gun-cotton, and other nitro- 
explosives has greatly increased the demand for nitric 
acid, and has led to improvements in the mode of its 
production. Satisfaction is expressed that nearly all the 
tar-distilling works throughout the kingdom have now 
been brought into conformity with the requirements of 
the Alkali Act. The highly offensive gases which used to 
escape freely into the air, and which were the principal 
cause of the nuisance so often complained of, have been 
brought under control. By means of a very simple 
mechanical arrangement the gases are led away in an 
iron pipe to some convenient fire and burnt. If brought 
to the boiler fire a large tongue of flame issues from the 
pipe and renders material assistance in keeping up steam, 
thus effecting a considerable economy of fuel. Some of 
the tar distillers prefer an absorption arrangement to 
that of burning. It is remarked that even the workmen, 
who previously seemed to be hardened against any 
attack on their olfactory nerves, freely acknowledge the 
great improvement which these arrangements have 
effected in the air of the works. Three years ago felt 
works came under inspection. A grave nuisance formerly 
arose from the melting of pitch and kindred substances in 
open pots, and the subsequent treatment of felt by the 
hot material. Precautions are now proposed, based on 
methods in actual use in Belfast, which, it is said, ‘‘ would 
tend to the removal in great part of the grave and dis- 








tressing evils hitherto associated with this manufacture.” 








Something has already been done, but we "may infer that 
a complete remedy is a difficult task. 7 

A very interesting feature in the report has reference 
to something which lies outside the immediate range of 
the Alkali Act. This is the question of coal smoke, 
which necessarily engages the attention of the inspectors 
when examining the gases of chimneys. These officers 
have in reality to take knowledge of coal smoke, lest they 
ascribe its injurious influence to the escape of gases in 
the operations of chemical manufacture. It frequently 
happens that injury to vegetation has been ascribed to 
these gases when the mischief is really due to coal smoke. 
This is said to be the case to a large extent in Widnes, 
In that locality, including a few neighbouring works on 
the Cheshire side of the Mersey, about one million tons 
of very sulphurous coal are annually consumed in the 
various factories. As the coal contains about 14 per 
cent. of volatile sulphur, as much as 15,000 tons of 
sulphur, generating 30,000 tons of sulphurous acid, are 
distributed over the country. But while the sulphurous 
acid makes havoc with vegetation, the black carbonaceous 
portion of the smoke — that, in fact, which makes it 
smoke, and not merely gas—pollutes and darkens the 
contiguous houses and towns. London suffers from 
this visitation. Its finest buildings are begrimed, 
and so in some degree are its citizens, while the 
throat and lungs are affected by the comminuted soot. 
Doubtless if all the blackness were got rid of, there would 
be something else to reckon with in the very gases which 
prejudice vegetation. The sulphur of coal smoke is an 
ingredient which attacks much of the stonework of our 
cities. Dr. Angus Smith, many years ago, found that 
one hundred cubic feet of black smoke contained thirty. 
three grains of sulphuric acid. The same authority 
discovered that in London the acidity of rain, calculated 
as sulphuric acid, was rather more than two grains in 
ten gallons. The rain of Manchester had nearly six 
grains in the ten gallons, and that of Glasgow more than 
ten grains. Acid rain takes effect on any carbonate of 
lime or magnesia existing in the stonework of a building, 
the sulphurous acid producing a sulphite, and the sul- 
phuric acid a sulphate. The chemical action thus set up 
is destructive, the surface of the stonework being disinte- 
grated. But what is to be done? Manufacturers are 
required by the law to conduct the necessary combustion 
of coals in the various furnaces of their works, so as to 
avoid the discharge of black smoke into the air. 
Domestic fires are under no law, and are likely so to 
remain. Enormous is the aggregate combustion of coal 
in private houses, the mode of burning being admirably 
adapted to send as much smoke as possible up the 
chimney and as little heat as possible into the room. 

In dealing with the difficult question of domestic fires, 
Mr. Fletcher suggests that there should be a stove in the 
basement of each house, from which a liberal supply of 
warm fresh air should be allowed to permeate the entire 
building. He states that in a London house the cost of 
coke or anthracite coal burnt in the basement stove which 
warmed the whole interior was only £3 during the winter, 
while in neighbouring houses of the same size the coal 
bill was not less than £25. In the economical plan the 
fresh air was brought by a pipe from the outside, and 
filtered through a large blanket or sheet of cotton wool 
before reaching the stove. There may be some hope, 
therefore, that the plague of town smoke will at a future 
date be mitigated. Mr. Fletcher believes his plan to be 
of a practical nature; and certainly there is some proof 
of it. Neither can we doubt that, if carried out, it 
‘would greatly diminish the smoke of large towns, and 
add to the comfort and health of the people.” How far 
the scheme is affected by the institution of ‘ flats,” is 
perhaps a question. But there is one great recommenda- 
tion in the reduction of the coal bill, and this would in 
many cases act as an inducement to people to adopt the 
improved method. 
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WHAT THE GREAT FROST DID. 


In these warm June days, when the difficulty is to keep 
cool, it is hard to think that only a couple of months or so ago 
the country was in the iron grip of what sporting people call 
a “record” frost. Keen reminders of that trying time are 
now being given by the reports of the water companies and 
of the water departments of municipal corporations. A 
striking example is the one furnished by the Sheffield Corpora- 
tion Water Department, the committee of which presented their 
accounts for the year ending 25th March last to the city 
council on the 12th inst. The whole effects of the late frost 
on the distributing pipes of the Corporation are not completely 
disclosed in that statement, as the full damage has even yet 
to be ascertained. What is known, however, is interesting. 
The Water Manager states that reports began to reach 
the office from householders deprived of water about the end 
of January. Thereupon a special staff of men was employed 
to afford temporary supplies from the nearest hydrant or plug 
available, and to convey water by means of water-carts into 
those districts otherwise unable to obtain what was required. 
Twenty-three water-carts in the charge of eighty-six men 
were engaged upon this work. About 20,000 houses were 
deprived of their ordinary _— by the action of the frost, 
and were thus dependent either upon the standpipes or the 
carts. In addition to this special staff, and the over-working 
of the ordinary staff, a further lot of men began to be em- 
ployed on the 22nd February in renewing fractured pipes. 
These men were increased as circumstances required until 
the number reached 535 on the 11th May, at which date, 
says the manager, the resources of the department were taxed 
to their utmost limit, The greatest difficulty in affording 
a supply to consumers was during the week ending 
7th March. 212 streets or roads were affected, and 8614 
metal service pipes were discovered to have been fractured. 
Up to the 25th March last the length of the pipes repaired or 
relaid amounted to an aggregate length of 142 miles. Many 
thousands of lead communication pipes burst between the 
mains and the houses. As these belong to the owners of 
the property, the department do not know their exact num- 
ber. 120 meters out of 2892 were damaged by the frost, and 
have been repaired at the cost of the consumers. Up to the 
25th March, the frost has cost the Corporation £1156 5s. 104., 
but a further expenditure has been incurred between 25:h 
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March and 25th May of £7310 10s, Nor does this exhaust 
the bill. The work of relaying and repairing pipes is still 
being carried on, and at the date of the report presented to 
the City Council—4th June—170 additional men were em- 
ployed in remedying the defects, thus involving further 
charges upon the current year’s revenue. It may be taken 
for granted that the cost of the late frost to the water depart- 
ment of Sheffield will range from £10,000 to £12,000, This is 
a long price to pay for a single season’s frost, but it is not the 
whole of it, for while some 70,000 people were supplied with 
water, many of them had to pay from 8s. to 103. a week for 
the carrying of supplies from the points at which temporary 
service was provided. Many people, too, were deprived of 
employment, and a relief fund had to be organised to afford 
assistance, not only to all engaged on outdoor labour, but to 
workmen, where the motive power is water, having been 
rendered idle through the water being frozen. Could an 
approximate idea be obtained all over the country of the 
damage done by the frost, and the special expenditure there- 
by caused, the aggregate figures would be a startling object- 
lesson. 
THE YORKSHIRE MINERS’ DEMONSTRATION. 

As the Yorkshire Miners’ Union is the most powerful and 
prominent in the country, the action of its leaders is 
watched very closely all over the coal-field. It is, therefore, 
interesting to know the view they take of subjects affecting 
the public welfare. Ata great demonstration held on Wood- 
house Moor, Leeds, last Monday, about 100,000 people were 
present. Of these at least 60,000 were bond fide miners, and 
all the leaders and chief officials, except one, were on the 
different platforms. Mr. Benjamin Pickard, M.P., who is 
secretary of the Association, as well as president of the 
Miners’ Federation of Great Britain, was the chief speaker 
at No. 1 platform, and his utterances were very much the 
key note of the others. There was a good deal of sound sense 
in what Mr. Pickard said as to the progress which had been 
made in mining during the last twenty years. But it is hard 
to understand how a man of his discernment can support 
coercion in the coal-field by the adoption of a compulsory 
Eight Hours Bill, and by the prevention of permissive clauses 
in an Employer's Liability measure. These two points, how- 
ever, he strongly insisted upon. Mr. Edward Cowey, presi- 
dent of the Yorkshire Miners’ Association, taking up the 
subject recently dealt with in THz ENGINEER, under the title 
of *‘ More Miners than Work,” stated that the Government 
Inspectors’ returns for the last year show 2? million tons of 
coal were raised in that year more than in any year before, 
notwithstanding the fact that onthe whole the men had only 
been working three-quarter time; and he added that since 
1890 there had been 110,000 more men drafted into the mines 
of Great Britain, last year alone having seen 22,000 more go 
down into the pits than in the previous year. It would be 
exceedingly interesting if the miner’s officials could get outa 
statement showing the vocations of these unwelcome acces- 
sions to their ranks. The result, we believe, would be to 
show that the agricultural districts supplied at least three- 
fourths of all the ‘‘new miners.” No coercion, however 
severe, can prevent & man from becoming a miner so long as 
he complies with the conditions of the Union, does his work 
conscientiously, and with the small amount of skill required 
for the safety of life and property. The real remedy for the 
lack of employment is to be found in some means of pro- 
moting the prosperity of agriculture. It is the old cry of 
“back to the land,” but not in the socialistic sense raised by 
the ordinary demagogue. Were farm labour more freely re- 
quired, and land cultivation profitable enough to pay a fair 
at for that labour, there would soon be an exodus from the 

wels of the earth to the open country, where ‘‘ the new 
miner,” as he is called, is far happier than he ever can be ex- 
cavating fuel several hundred yardsunderground. This is the 
question to which the miners’ leaders should turn, rather 
than by making wild proposals about stopping production 
through oppressive taxation of machinery, or by limiting 
the output, and trying to get six days’ pay for three days’ 
work. 

DOORS OR NO DOORS IN WATER-TIGHT BULKHEADS. 

Srxce the memorable disaster which befell H.M.S. 
Victoria, and especially since the recent Elbe catastrophe, 
there has been a growing feeling amongst ship designers that 
doors and openings of any kind in water-tight bulkheads 
should be altogether abolished. These deplorable events have 
emphasised the fact that in spite of the many ingenious 
methods of promptly closing doors, and rendering bulkheads 
water-tight, panic and human error in critical emergencies 
are matters which come in to discount such efficiency. 
Whether it might be better at once fully to recognise the fact, 
and adopt the system of dispensing with doors, is, however, 
still open to serious question. Although it may be thought 
quite soaneeieenn in passenger steamers to avoid having 
water-tight doors in bulkheads on the level of the lower decks, 
this is not really so. In the Paris and New York, built seven 
years ago, there have never been doors; the bulkheads run- 
ning intact from the bottom of the ship to the upper deck. 
Any passenger, therefore—or, for that matter, any engineer 
or stoker—who wishes to go from one compartment to another, 
must go to the upper deck level. While one passenger out of 
100 may grumble at the momentary inconvenience, the pro- 
spective advantage of the system, in the event of a collision 
or other mishap, is a most convincing argument in support of 
it. The Paris four years ago, as everyone knows, met with a 
mishap in the engine-room, which led to its being speedily 
flooded, but as there was no door to the boiler compartment, 
the latter was kept free from water. The bulkhead aft of 
the engine-room was damaged, and the compartment abaft 
of it flooded, but still the vessel floated. This drastic way 
of cutting the Gordian knot of openings in water-tight bulk- 
heads does not seem altogether to commend itself to the 
United States Naval Authorities. Since the disaster to the 
Victoria, they have devoted much attention to the question 
of bulkheads. Chief Engineer Melville has now prepared 
several mechanical devices, which may be operated either. by 
compressed air or by electricity, by means of which all the 
bulkhead doors of a vessel can be automatically closed at a 
moment's notice. The officer on deck, or the man in the 
conning-tower, on seeing danger, can, by simply pulling a 
lever, close every door instantaneously, after first, by pre- 
arrangement, whistle or bell-signal, warning those below to 
hasten on deck or otherwise escape. The plan will be tested 
on board one of the new American warships, and the result, 
it is hoped, when known, will materially help to a settlement 
of the question of doors or no doors in bulkheads intended 
to be thoroughly water-tight. 


THE CHEMICAL MANUFACTURE IN THE NORTH. 


At the end of the month, the chemical manufacture in the 
North of England will again be in the hands of one great 





company, as far as the production by the old Leblanc process 
is concerned. Gradually for years the output has been con- 
fined to a diminishing number of producing establishments, 
though the quantity of salt that is decomposed has not fallen 
in like ratio. Last year the alkali works of the North—all 
being now in the county of Durham — decomposed about 
90,963 tons of salt, or 9033 tons less than in the preceding 
year, but the shortened work through labour troubles is in 
part the cause of that decrease, though only in part. If we 
look to that product which is now the most profitable of 
those made at the northern alkali works, and compare the 
extent of the production with that of past years, we shall 
obtain a better idea of the condition of the chemical manu- 
facture. In 1862 the production of bleaching powder was 
11,200 tons, but the price was £9 per ton. In 1877 the out- 
put was only 30,000 tons; in 1892 it was 36,000 tons; and 
last year it was 33,433 tons. It has evidently attained its 
maximum, and begins to show a falling off, though not 
one that is very rapid; and in recent years, over an 
average of years, the price has been rather increased 
than reduced—varying considerably, however, both with 
the season and with the destination of the article. Un- 
questionably, of late years, the chemical manufacture in 
the North has felt the pressure of the competition, not 
only with other districts manufacturing chemicals, but with 
manufacturers by other and newer processes. It may be 
fairly conceded that in the time of great commercial depres- 
sion the chemical manufacture—“ the servant of all indus- 
tries” — naturally shrinks, and that should there be any 
recovery of moment, it would speedily benefit; but beyond 
that it is inevitable that the dulness should be most felt by 
the producers working processess, that are either more costly 
or less productive of the yield of the articles that are in chief 
demand. The North of England still uses, and that almost 
exclusively, the old Leblanc process, with the history of which 
it is so honourably associated ; and though there have been 
projects to introduce into the South Durham salt trade the 
production of alkali by newer processes, yet so far this has 
only been carried out on a small scale, and thus the depen- 
dence of the Durham chemical manufacturers is nearly 
entirely on the Leblanc chemical trade. It would recover 
with fuller trade, but that recovery could scarcely be expected 
to be permanent. 








LITERATURE. 


The South-Eastern Railway: Its Passenger Services, Roll- 
ing Stock, Locomotives, Gradients, and Express Speeds. 
By the Author of “ British Railways.” London: Cassell 
and Co. 1895. 

Two years ago Mr. J. Pearson Pattinson brought out his 

very useful and interesting book, “ British Railways.” 

It was reviewed at considerable length in our columns, 

and has since passed into second and third editions. 

Following up the same method of treatment which in 
that work he applied to all the railways of Great Britain, 
Mr. Pattinson has apparently resolved to develope his 
plan, and by expanding it, to make each railway in turn 
the subject of a complete treatise. He has begun with 
that most abused of all English lines, the South-Eastern, 
and on this subject he has produced a decidedly valuable 
and instructive monograph. It is not everybody who 
would care to undertake 150 experimental journeys on 
the S.E.R., and to make minute notes of all his experi- 
ences, nor is it everybody who would have the opportu- 
nity of doing so. Mr. Pattinson has entered upon his 
enterprise not only ‘‘ with a light heart,” but with posi- 
tive enthusiasm. We have the results in the book now 
before us. 

The author has indulged in free criticism of South- 
Eastern manners and customs. His general verdict dis- 
plays a leaning to the side of mercy. Still, he puts 
the case very fairly and reasonably as well as ably, and 
his carefully worked-out conclusions are well worthy of 
some study, especially as they are in several respects 
decidedly opposed to the prevalent public opinion. Mr. 
Pattinson considers that public opinion is in some degree 
unjust to the South-Eastern line. No doubt he would 
strongly disapprove such ribald jests as that oft-quoted 
at the South-Eastern expense, which represents a 
person taking off his hat when a South-Eastern express 
went by, because “I always do so when a funeral 
passes.” Mr. Pattinson does not allude to this wicked 
story, but he does show very conclusively that the work 
done on the South-Eastern line is in some ways a great 
deal better than most people imagine, which it may very 
easily be, and he quotes the personal experience of 150 
journeys in proof of his view. 

Nor does he shirk the charges most commonly brought 
against that railway as to its provision for the third-class 
passengers— who now-a-days are the mainstay of all 
railways—of excluding them from the best trains, and of 
giving them only slow speed and very inferior acommo- 
dation. He shows that as it is, the best expresses 
are so heavily loaded, though carrying only first and 
second-class passengers at increased fares, that to add 
third-class at ordinary fares as well, would involve the 
duplication or triplication of the trains without proportion- 
ate financial results. But one of the principal com- 
plaints urged against the line is that the directors 
think of financial results first, and of the public 
afterwards. Further, he maintains that some very 
good third-class expresses—considering the obstacles 
to be surmounted—are run to Hastings all the year 
round, and to Margate, Ramsgate, and other places in 
the summer. The third-class speeds to Dover, and the 
third-class coaching stock generally, he very wisely does 
not attempt to defend. However, he awards high praise 
to the first and second-class coaches on the Dover ex- 
presses, and he proves from careful observation, that 
if the average and maximum speeds are not high, at 
any rate the uphill weight-pulling of the South-Eastern 
locomotives is exceedingly creditable. 

In estimating his train loads, Mr. Pattinson has 
reverted to the old Newark-brake-trial standard of 
ten tons per coach. This makes his loads appear ex- 
ceptionally heavy, now that trains are usually reckoned 
at twelve tons per coach, and sometimes—as in the case 
of the London and North-Western Scotch expresses—at 





fifteen tons. However, it merely becomes necessary for 
those who study his book to bear in mind, for purposes 
of comparison, that the loads of 21}, 22, and 22} coaches 
which occasionally appear in his records, represent 
weights of 215, 220, and 225 tons respectively, and there- 
fore, by the other mode of reckoning, would be accounted 
about 18, 183, and 19 coaches respectively. 

The principal dimensions of all the chief classes 
of engines now in use on the South-Eastern Rail- 
way are given, as also the gradients of the line. In 
describing the rolling stock there is a trivial verbal 
error, some carriages being mentioned as ‘each 
mounted on two 8-wheeled or 12-wheeled bogie trucks,” 
instead of two 4-wheeled or 6-wheeled ; but the meaning 
is plain to all who understand the matter, and it is only 
needful to refer to it, lest any idea should be created that 
English railways are going in for bogies of such very re- 
markable proportions. Special commendation is awarded 
by the author to the excellent order in which the perma- 
nent way is maintained. He remarks that the engines 
“do not make up time by hurrying down the banks, a 
speed of 60 miles an hour being rarely exceeded,” 
and that hence in 50 per cent. of his runs with the fast 
expresses ‘time was Jost even after allowing for signal 
checks,” which, as he truly observes “is, without doubt, 
unusual” on English lines. The time is lost in dragging 
very heavy loads uphill without the aid of pilots, and 
there being no compensation down-hill, the punctuality 
necessarily suffers. Mr. Pattinson, however, presents 
statistics to prove that the unpunctuality, however great, 
is not, in fact, so excessive as it is commonly supposed to 
be, and he also explains very clearly and conclusively 
why absolute punctuality is impracticable at Cannon- 
street and Charing-cross stations, its unavoidable absence 
being due to the exceptional amount of City and West- 
end terminal accommodation afforded by the South- 
Eastern Company to its passengers. 

Once more Mr. Pattinson has given us a very interest- 
ing and useful and instructive work dealing with railway 
questions. It deserves perusal by all who care to know 
much about our British railways. We hope that the author 
will pursue his investigations. He carries them out with 
remarkable care, precision, and correctness; with an 
evident desire to elicit the truth, and to do full justice, 
even where his sympathies are manifestly with the more 
brilliant and striking work presented by the Northern 
lines. 








PARLIAMENTARY NOTES. 


The Sharpshooter trials.—It will be in the recollection of 
our readers that the Admiralty, some time ago, promised to 
undertake a series of lengthy trials of the Belleville boiler on 
H.M.S. Sharpshooter. This week Mr. Forwood asked when 
the trials would commence, The Secretary to the Admiralty 
replied that the trials would be begun “‘in a few days,” would 
occupy & considerable time, and would be very thorough. A 
programme had been drawn up which, however, he declined 
to lay upon the table. The Secretary was also asked whether 
on the first trial of the Ohio a boiler had not burst. Sir U. 
Kay-Shuttleworth replied that he could not speak as to 
private ships, and that he would be glad to receive informa- 
tion on the subject. The Admiralty would be much more 
interested in subsequent performances of the Ohio than in 
the very first performance she had made. 

Locomotives on roads.—In another place we refer to the 
Bill introduced by the Government this week to remove the 
disabilities imposed by the Locomotives on Roads Act on 
vehicles driven by steam or other like power. The Bill was 
read a first time. 








THE LEICESTER ELECTRIC SUPPLY WORKS. 

WE commence this week the illustration of the fine set of 
engines and machinery which has been installed in the 
generating station of the Leicester Corporation Electric 
Supply Works. The station is a handsome structure well 
suited to the requirements. It has been built from the designs 
and under the superintendence of Mr. A. Colson, M. Inst.C.E., 
Leicester, engineer to the Corporation, under whom the whole 
of the arrangements have been made. 

The double-page engraving we publish with this impression 
clearly shows the design and construction of the engines, 
which are of the Corliss compound condensing type, built by 
Messrs. Hick, Hargreaves and Co., Bolton. On page 531 will 
be found views taken within the generating station, and 
showing the generating plant, including the engines and the 
large Mordey-Victoria alternators coupled direct to the 
engines with Raworth’s flexible coupling. Three large 
alternators are employed giving an output of 200 K.W., at 
2000 volts, and with them three of the engines illustrated by 
our supplement, having cylinders 16in. and 30in. in diameter, 
and 36in. stroke, running at 96 revolutions per minute. 
The diagrams on the double page show how very excellent is 
the cut-off through a long range of admission. A 
smaller engine of somewhat similar type is used to drive a 
75 K.W. alternator for light loads. In another impression 
we shall give further illustrations of the engines and machines, 
and a description of all. 








TRADE AND BUSINESS ANNOUNCEMENTS.—The County cf London 
and Brush Provincial Electric Lighting Company announces that 
its address will in future be Moorgate-court, Moorgate-place, 
London, E.C.—Messrs. Clayton and Shuttleworth announce that 
on and after June 24th their London office and showrooms will be 
at 95, Queen Victoria-street, E.C., where they will exhibit motors 
for thrashing, electric lighting, sawing, pumping, and general 
purposes, comprising portable and fixed steam, oil, and gas engines 
in motion. 

TuBE WELL At A FRENCH BREWERY.—A 2in, driven tube well 
has jast been fixed at Mr. C. Ernout’s brewery, Pont de Nieppe, 
near Dunkerque, the extraordinary depth of 112ft. from surface 
being reached. The perforated point forming the bottom of the 
well was covered with a fine perforated brass strainer, as the 
water-bearing bed consists of fine sand. A supply of 800 galls. per 
hour has been obtained, which rises close to ground level, and is 
connected to a direct-acting steam pump. The water is used for 
brewing the black beer for which this brewery is celebrated ; 
7ft. of peat, 13ft. of running sand, 49ft. of stiff clay, and 43ft. of 
sand were passed through. Messrs. Alfred Williams and Co., 
artesian well engineers, 39, Great Eastern-street, London, supplied 
the well, and the work was carried out under the supervision of 
M. Georges de Geyter, the brewer's consulting engineer. 
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THE S.S. OROYA IN DOCK. 


THE accompanying engraving is from a sketch of the stern | 


dock, Belfast. 


in fact until some temporary re 
diver, and then she was pum out. 


however, she had silted up to such an extent that had she 
remained there much longer it would have been possible—so 
her chief engineer informs us—to walk ashore. A channel | 
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THE OROYA IN DOCK 


had to be cut through the bank to deep water by a couple of 
powerful dredgers. She was afterwards taken in tow to 
Genoa and dry docked there, where the repairs, shown so 
clearly, were executed by a firm of shipbuilders. This took 
about six weeks, and she then came home under her own 
steam, doing nine knots. As will be seen, the lower part of 
the stern post and stern frame and a considerable portion of 
her keel and hull have been carried away, but made good in 
a@ somewhat rude fashion, with the aid of channel bars and 
plate. The false keel was, of course, straight, as indicated by 
dotted line when she left for home, and itis believed it got 
broken in Belfast just prior to docking. She also lost two 


blades of her propeller at the time of the accident. Messrs. | 


Harland and Wolff are now executing the necessary re , 


pairs 
All stages and tackle are omitted, to render the sketch as clear | 


as possible. 








EXPRESS LOCOMOTIVES.*: 


By Joun A. F, ASPINALL, Chief Mechanical Engineer, Lancashire 
and Yorkshire Railway. 


(Continued from page 506.) 


Improvements in distribution and balanced slide valves.—Balanced | 


slide valves have not been used to any great extent in England, 
but namerous experiments have been tried at various times, which | 
have tended to show that the difficulties of repair were such as to 
retard their introduction. A paper by Mr. J. C. Park on balanced 
valves was printed in the “ Proceedings” of the Institution of | 
Civil Engineers, vol. xcviii, page 369, in which he gives diagrams 
of many designs that were tried on the North London Railway. 
On the other hand, the author wrote a paper, which was also 
printed in the ‘‘ Transactions” of the above Institution, vol. xcv., 
page 167, in which he gives the results of some experiments with 
a valve dynamometer, which, in his opinion, at that time tended 
to show that as the coefficient of friction was only *068 the gain to 
be anticipated by using a balanced valve was so slight that it 
wonld not be worth while departing from the simple form of D 
valve, The experiments recorded in the author's paper were all 
made with valves resting against a vertical face. Since the time 
when that paper was written he has had reason to believe that 
the same view cannot be held with regard to valves resting on a | 
horizontal face, where the wear and tear seems to be greater, 
possibly on account of the fact that the lubricant is more readily 
swept away by any water that may get into the cylinders. The use 
of valves in the horizontal position is almost universal in the United 
States, where cast iron valves are the rule, and they are very 
frequently of the Richardson semi-balanced type, as shown in the 
diagram, Fig. 4, 









VIL, ae 
1 MILLI ee LMT 


im ssn ys 
A La ' Ui 
f | Saeeee 
YY, i 





y 


Yj 
Gagged 


Ss 






SS 
Wil tthir 








Fig. 4 


wernt f 
+ ine 


Ao} 
}. 7 u 
Mtn 








JUNE 21, 1895. 


——— 
ae 








| the same link. On the London and North-Western Railway the | thus transmitted more directly to the a the shock being 
0 


matter has already received attention, On the Lancashire and | diminished ; but when the centre of 


Yorkshire Railway the author has tried a form of partially-balanced 


vity is low, the overturning 


force becomes more of the nature of a side thrust. The oscilla. 


> r 4 ns valve placed above the cylinders, which so far has shown great | tions of an engine with a high centre of gravity will be longer th 
of the Orient liner Oroya, now in the Alexandra graving advantage in wear, and those engines with which it has been fitted | those of a low engine ; it will also ride canes, ms ity 


to the elasticity 


Our readers will recollect that she went show an economy in fuel. It would at first sight be expected that | of the springs being brought more into play. This is also condu- 
ashore last March in the Bay of Naples when outward bound. 


the somewhat longer steam passages would involve a loss ; but this | cive to the reduction of side shocks, and the strains in the wheels 
She remained hard and fast on the lava for seven weeks, and | does not appear to be the case, and it may be accounted for by the 


rs had been done by a) fact that the steam chest stands well up in the smoke-box, and 
In the meantime, | therefore obtains some advan 


38 from the heat of the smoke-box 


and axles are minimised. It must not, however, be overlooked that 
the higher centre of gravity when passing round a curve causes 
the load on the inner rail to be diminished, and, as the front end of 


gases. Fig. 6 shows a sectional drawiog of the valve and cylinder | the — is liable at any time to be thrown violently to the inside, 


ports ; Fig. 7 shows a sectional drawing, and other particulars of 
the cylinders ; and Fig. 8 gives the relative areas of the passages 
through which the steam has to pass on its way to the chimney. 
Engine building regarded from the point of view of diminishing the 
strains on the permanent way. The etiect from this latter point of view 
| of the compound principle.—When engine building is regarded from 
the point of view of diminishing the strains on the permanent way, 
the internal disturbing forces of the locomotive, which tend to un- 
steadiness in running, must be considered. These forces originate 
from the revolving and reciprocating parts of the motion ; they are 
intensified at high speeds, and many attempts have been made to 
perfectly overcome these defects. However, it still remains that 
balance weights have to be placed on the rim of the driving wheels, 
which only truly balance the revolving parts, and it is purely 
imaginary to suppose that these weights will perfectly balance the 
reciprocating parts. This could only be accomplished perfectly b 
introducing equal and opposite reciprocating weights, but whic 
is never done on account of extra cost, friction and complication. 
By attempting to overcome this difficulty with weights in the 
wheels, an auxiliary vertical force is introduced which tends to 
increase the pounding action upon the rails when descending, and 
decrease the adhesion during 
ascending. Some very inter- 
esting experiments upon the 
pressure between the wheel 


and rail due to counterbalance | 


have recently been made by 


University, which were given 





J ty ll in a paper read at the New | 
a hGH York ting, D ber, 
LL 1894, of the American Society | 


_ of Mechanical Engineers, and 
‘ it is shown that the wheels 
left the rails at certain speeds, 
These results were got by an 
Mitte» ingenious arrangement of 


LT, 


passing a wire between the 


Mlay 






Te Ne 
Ni 
7 H/ 
IM driving wheel, and the indents 
on the wire show the time 
when the wheel was on and 
off the rails. This emphasises 


T 

















Professor Goss at Purdue | 


supporting wheel and the | 


it will have a tendency to leave the road if the superelevation of 
the outer rail is excessive, All things considered point to the 
advantage of high centres of gravity, and the use of wheels with 








Fig. 7 


large diameters, for the continuous bigh speeds which are now 
possible by the improved roads and signalling. The piston speed 
becomes less, and therefore the retarding effects of the recipro- 
cating B ps are reduced. The author has given a statement 
supplied by Mr. Barnes, relative to the effect of the disturbing 
influences of compound engines on the permanent way, and he can 
only endorse those views with relation to this country. 

| Description of individual engines.—The engineers of the various 
| railways who were applied to for information have sent forward 
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venient, so as to obtain along connecting-rod, [or one reason, the 
wheels should be placed well apart, as the weight of the engine is 
then distributed over a greater surface of the road, and conse- 
quently strains per sectional area are diminished ; but, at the same 
time, an extra length of rigid wheel base acts severely on the 
permanent way when passing round curves. A high centre of 
gravity promotes ease in running ; it is consequently less destrac- 
tive to the road, as the weight of the engine is almost entirely 
thrown more direct on to the vertical centre of the outer rail, 





























Fig. 6 





figures which represent their practice with express engines, and 
from these figures statements have been prepared and arranged in 
such order so as to admit of an easy and rapid comparison. The 
statements are :—A, a list of all principal dimensions ; B, a diagram 
of dimensions made up from some of the leading figures taken 
from the previous statements ; C, a series of outline diagrams to a 
small scale of the different locomotives ; D, diagrams showing the 
length of the train hauled, and the gradients over which it travels, 
and in cases where the information has been given as to speed, that 
is also shown upon these diagrams; EH, copies of the working 
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Fig. 9 


drawings. Each column in Statement A has been numbered with 


Mr. W. Worsdell, of the North-Eastern Railway Company, has r e : 
supplied particulars of a piston valve used on that railway, which | preventing the wheels from mounting when passing round curves 
is responsible for saving 50 per cent. wear and tear in the slide | at high speeds. A reference to the diagram—Fig. 9—will make 
valves and motion, as compared with ordinary slide valves working | t clear. The direction of the overturning force is shown 
at the same pressure and performing the came duty. It is used in | by the arrows, and is nearer the rail in No. 2 than No. 1; AA are 
express engines at 175 lb. per square inch, and a sketch is shown— | the overturning moments, C C represents the bursting effort on the 
Fig. 5—illustrating this form of valve. Mr. Johnson, of the Mid- | rail, and B B the direction into which the bursting strain will be 
land Railway, has tried piston valves for some years, and recently | resolved. It is obvious that the force which tends to widen the 
he bas fitted five express engines which are reported to have used | gauge is much greater in No, 2than in No. 1. Now, it must be 
6°81b. of fuel per mile Jess than engines with ordinary valves in | remembered that the engine is not rigid but supported on springs, 
and the higher the centre of gravity the greater is the load put on 
the outer spring, as shown by diagram, The overturning force is 








* International Railway Congress, London, 1895. 





a specific number, and that will be found repeated upon each of the 
diagrams or drawings which may relate to the original throughout 
the paper. Thus, if information relating to No. 30 is being looked 
out on the diagram, a reference to the drawing No. 30 will show 
at once the locomotive which corresponds to that number, 

The author will now p d to delineate some of the express 
engines, and to facilitate this he has divided them into groups, 
viz, four wheels coupled, six wheels coupled, single wheels and 
compound engines. It will be found that many have been touched 
upon, but it is not the wish of the author that these remarks shall 
in any way supersede the drawings and other graphic statements, 
as they alone are comprehensive, Some have not receivetl descrip- 
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tive attention, but their interesting features will be readily gained 
by consulting their respective statements, 

Oa the Lancashire and Yorkshire Railway the heavy gradients 
and sharp curves necessitate the use of coupled engines—1 and 2 
on diagrams. For the heavy express work an engine—2 on dia- 
gram—with 6ft. driving wheels is used, but the fastest trains, 
running long distances without a stop, are worked by a four- 
wheeled coupled engine—l on diagram—with 7ft. 3in. wheels. 
The latter engines carry a boiler pressure of 1601b. per square inch 


and are fitted with the Joy system of motion, as shown in thedraw- | 


ing lz. These engines are suspended on the driving wheels with a 
form of spring which has been designed with a view to simplicity, 
great facility for repair, and the diagram—Fig. 10—shows it clearly. 


Fig. 10 





























It will be observed that it is made of two parts which are exactly 
alike, and tied together by two bolts only. The pair is placed in 
an open suspended hanger, the upper portion of the spring bearing 
against the horn keep, and the lower portion on a single adjusting 
screw. By slacking this one set screw, the spring may be removed 
from the engine. The automatic vacuum brake is applied to the 
four driving wheels, and to the tender wheels, also throughout the 
train. It will be noticed in most of the English, American, and 
continental tenders that the capacity for water varies in a marked 
degree from those of the Lancashire and Yorkshire and London 
and North-Western Railways, in which only 1800 gallons of water 
are carried. The relative weights of the tenders and their water 
capacity are shown on diagram B. The reason for these tenders 
carrying so small a quantity of water is on account of the use of the 
well-known apparatus invented by Mr. J. Ramsbottom. By this 
arrangement, water is picked up from troughs placed between the 
rails whilst the train is in motion, and it has the advantage of not 
only relieving engines from hauling the extra load of a heavy tender, 
but it enables express trains to run longer distances without stop- 
ping to take in water. It prevents serious blocks on a line con- 
gested with traffic, like the Lancashire and Yorkshire, by allowing 
goods trains to proceed at once to their destination without other- 
wise having to stop for water, and this crowded line has been 
thus relieved to a great extent. It often thus saves the 
necessity of purchasing water from an extensive city supply. 
The arrangement used on the Lancashire and Yorkshire Railway 
is supplemented by an invention of the author’s, by means of 
which the scoop is dropped into and raised from the water by 
utilising the vacuum brake pipes, which are put in connection with 
a lifting cylinder. 

The Midland Railway Company use the four wheels coupled 
engine, No, 3, on their line, where the gradients are heavy, but 
where they are easy, as between London and Nottingham, the 
single wheel engine, No, 50, is used. Both of these engines, designed 
by Mr. S. W. Johnson, are of the inside cylinder type, and worked 
by Stephenson’s link motion. They are fitted with steam brakes, 
which act upon both the engine and tender automatically in 
combination with the vacuum brake on the train. Both have also 
steam sanding apparatus, which injects the sand directly under the 
tread of the wheels. The single wheel engine, No. 50, is of a most 
recent type, and is as remarkable forits low consumption of fuel, viz., 
from 20 lb. to 23 Ib. permile, and economical working, as for its grace- 
ful outline, the production of a skilful designer. It has double 
frames, the crank axle having bearings in both, which arrangement 
would enable the engine to keep the road if the crank axle broke 
at the webs, but the trailing wheels have outside bearings only. 
It is timed to run between London and Nottingham, a distance of 
124 miles, without a stop, at a booked speed of 53°5 miles per hour, 
with a gross load of 215 tons. This combination of circumstances 
caused the author to note the remarkable consumption of fuel. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
employ the four wheels coupled engine, No. 4, which is of the 
ordinary inside cylinder type, with the valves between, worked by 
Stephenson’s link motion, and having a four wheels leading bogie. 
Steam sanding gear is arranged to the driving wheels, and the 
vacuum brake works automatically on the engine, tender, and 
train. It hauls the fast express trains between Manchester and 
Grantham in tion with the Great Northern Railway Company 
to Kings Cross, London, at an average speed of from 45 to 49 miles 
per hour, with net loads of 140 tons. Considering the heavy 
gradients of this line between Manchester and Sheffield, the con- 
sumption of 26 lb. of coal per train mile is exceedingly light. 

The London and South-Western Railway adopt the very power- 
ful engine, No. 5, to work the fast express trains. It has four 
wheels coupled, the driving and trailing springs of which are 
compensated, and a four-wheeled leading bogie. The cylinders 
are 19in, by 26in., and placed outside the frames, the valves being 
inside, and worked by Stephenson’s link motion. This engine is 
fitted with ‘‘ Adam’s Vortex Blast Pipe,” which gives a very even 
draught, and a soft exhaust. The piston-rods are carried through 
each of the cylinder covers. A steam brake is used on the engine, 
and worked in combination with the automatic vacuum brake on 
the train. This engine runs at the high average rate of 51 miles 
per hour, with such heavy loads as 230 tons net, and the consump- 
tion of Welsh coal is 27 lb, to 31 1b. per train mile. The gradients of 
this company’s line are very trying in many parts, as between 
London and Southampton. This engine in many of its features is 
similar to the practice carried out in America, and a series ofarticles 
comparing the details of this engine and a typical American 
passenger engine appeared in the American Engineer, vols. 67 
and 68, 1893 and 1894. From this comparison the author gathers 
that the principle differences are that the American engines are 
fitted with bar frames. steel fire-box, and extended smoke-box. 

The South-Eastern Railway Company work their fast traffic with 
a four wheels coupled engine, No. 6, which also has a four wheels 
leading bogie, The cylinders are inside the frames, with the valves 
between, and worked by Stephenson’s link motion. The valve gear 
of this engine is reversed by an admirable steam reversing arrange- 
ment, which dispenses with manual labour on the part of the 
engineman during the operation of reversing, and permits of a 
fine adjustment of cut-offs, but has the drawback of being 
inoperative when the engine is not in steam. The boiler of this 
engine is without dome, the steam regulator being placed in the 
smoke-box, and the main steam pipe, inside the boiler. is perforated 
n the top, similar in this detail to that of engine No, 51 of the 
Great Northern Railway. The average speed of these engines is 
47°2 miles per hour, for a distance of 75°5 miles, with a net load 
of 186 tons, and the consumption of coal is 32°8 lb. per train mile. 
The gradients on this company’s line are moderately heavy. The 





LETTERS TO THE EDITOR. 
(Continued from page 529.) 


} COLLISION WITH LOCK GATES. 
Sir,—In your esteemed journal of 7th there is yet another 
| report that a steamer ‘carried away four gates of Lock 22 and one 
of Lock 21,” because the captain, who was on the bridge, states 
| that he gave the signal to go astern, but the engineer mistook the 
sigsal and kept the engines going ahead.” Possibly the engineer 
| will state something else, and the owners have to pay for the costly 
amusement. 
As I have already pointed out, there is a way to obviate the 
chance of all this, and to give satisfaction to every one concerned. 
The vessel should be manipulated direct from the bridge or deck 
by the action—or under the eye of—the officer who knows what 
wants doing and can instantly do it. His piloting would be the 
admiration of everybody interested ; and this would be navigation 
indeed—especially with twin screws—and have some satisfaction 
in it. 
The engineer’s business is to secure the well-being and ‘‘ sweet- 
working” of his engines and engineering gear. Why he, as an 
engineer, should be doomed to watch the vagaries of a dial that 
sometimes does not seem to know its own mind, and occasionally 
gives yet another order before the previous one can possibly be 
executed—aptly described by a practical correspondent of yours 
lately, as ‘fooling round generally, say, one hour”—is a mystery 
to me. 
I refuse to believe that this will be long continued now that it 
has been practically shown to be possible to avoid, thus ‘‘ bringing 
up everything with a round turn,” merely for the purpose of turn- 
ing it round the other way. Have all evolutions made, as they 
may be, with reversing screw propellers, automatically recorded 
by the navigating officer, or his assistants under his eye. Prevent 
divided responsibility. Engineering for engineers; navigation and 
manceuvring for navigators. ROBERT McG asson, 
Selhurst, June 14th. Hon. Member I, Mar, E. 











FACE-HARDENED ARMOUR. 


Sir,—I desire to thank you for the courteous manner in which 
my paper on armour was discussed in your number of May 24th, 
especially as the reviewer felt that I had treated English opinions 
on the subject ‘rather contemptuously and hardly fairly.” Per- 
mit me to say that I had neither reason nor desire to pursue such 
acourse. Ifa theory will stand the weather, an unfair presenta- 
tion is certain to damage it more than an honest exhibition of its 
weak points, Ifit is new, it must work conviction on minds already 
committed to older theories. No good is done by antagonising or 
assailing the judgment of those whom it is hoped to convert. 

The opinions of professional men, especially with regard to the 
encycloy edic professions of military and naval engineering. may 
be expected to vary according to their several experiences. Where 
this is the case honest differences of opinion must occur; but 
these should not be held due to errors in judgment, either on one 
side or the other. If, as seems to be the case, I am felt to hold 
the judgment of English artillerists in less respect than this view 
of the matter requires, I have been very unfortunate in my 
remarks, 

I must propose to differ with these gentlemen, however, when 
the resistance of modern face hardened armour is studied with data 
obtained from the tests of compound plates, and the mysteries of 
perforation or failure of improved chrome steel projectiles explained 
by the behaviour of Palliser chilled-iron shot. 

The results of hundreds of impacts of improved armour-piercing 
projectiles upon modern face-hardened armour, under varying con- 
ditions of calibre-gun, thickness of plate, velocity and angle of 
impact, will support my contention that, in case of failure to per- 
forate through smashing of the projectile, it is not pulverised pro- 
gressively from the point. The point may be chipped or fuzed 
away, turning the ogival into a hemispherical shape, without 
breaking or deforming the body, even in projectiles which 
perforate; but in such cases the surface cracks in the head 
will be longitudinal or spiral, and the planes of cleavage will be, as 
might be expected, roughly parallel to the surface and at right 
angles to the line of compression. 

If the abrasion of the point does not initiate the crushing of the 
projectile and is not fatal to its penetration, then the benefit to be 
derived from the cap can hardly be due to its protection of the 
point. In fact the cap acts as a brushing or lubricant, just as 
much as water on a caulking iron or soap ona rusted nail, The 
best shell, those able to withstand the shock of impact without 
either distorting or breaking up, will naturally perforate with a 
velocity far below that required for either softer or more brittle 
varieties ; they will, however, almost invariably show spiral cuts or 
striations produced by the sharp fragments of the hardened face. 
It may be of interest to mathematicians or abstract scientists 
generally to discuss this problem. A rather blunt knife edge is 
pressed upon a plane surface of limited thickness compared to 
the width of the blade. Both plane and knife are composed of 
the same hardened yet elastic material, as, for example, glass. 
Will the knife edge, the plane, or both, be crushed? Again, 
suppose that the knife edge is of superior material, and harder 
than the plane surface, as in the case of a good projectile impelled 
against a face-hardened armour plate, would the projectile’s point 
necessarily be destroyed before penetration ? The function of the 
wrought iron cap depends upon the solution of these problems. 

A, A, ACKERMAN, Lieut, U.S.N, 

Bureau of Ordnance, Navy Department, 

Washington, D,C., June 11th, 





ANCIENT RAILWAY RELICS. 


Sir,—In searching for interesting particulars for the ‘‘ History 
of the London and South-Western Railway,” I have come across 
some of the very first specimens of vehicles constructed to run on 
railways, viz, :—Two open passenger carriages, each about 9ft. long 
and 6ft. wide, running on four cast iron wheels ; each carriage 
weighs about two tons ; besides the carriages there is a goods wagon 
of an equally primitive type ; the vehicles were built in 1834 by 
the Bodmin and Wadebridge Railway, which line, in spite of all 
temptations to become broad gange, refused, and for sixty years 
remained the narrow gauge sentinel in Cornwall of the London and 
South-Western Railway. On the lst of June, 1895, the London 
and South-Western Railway completed its narrow gauge North 
Cornwall line to Wadebridge, and so became pbysically connected 
= its ancient Cornish possession, the Bodmin and Wadebridge 
ailway. 
These old specimens of rolling stock had long since been disused 
and thrown on one side, although fifty years back they used to 
run on Mondays, Wednesdays, and Fridays, from Wadebridge to 
Bodmin, returning on Thursdays and Saturdays. Now the London 
and South-Western Railway has been able to reach them, these 
interesting types of old railway vehicles have been cautiously 
removed to the Eastleigh Carriage Works, where they will be care- 
fully preserved until such time as England possesses a National 
Railway Museum in which can be deposited the ony d valuable 
relics of early railway machinery ; instead of being kept as at 
present hidden away in the works of the various railway com- 
panies, and therefore inaccessible to the ordinary student of rail- 
way progress, Such a museum I hope, will, some day, be 
established as a national monument to the skill and talent of those 
illustrious Englishmen who invented railways. There can be no 
doubt that the general adoption of railways has done more than 
—— to develope and civilise the world. G, A, SEKON, 
une 14th. 





ENGINE GOVERNING. 





engines are fitted with the automatic vacuum brake, 
(To be continued.) 


S1r,—I was in expectation of seeing some comments in your last 


ee 


nounced the treacherous “hunting” behaviour of the Siemens 
governor as applied to automatic expansion gear, together with his 
remarks about its utter uselessness unless when manipulating the 
antiquated throttle valve, 

In a preceding publication of yours, Mr, Michael Longridge— 
contributing to the discussion on Capt. Sankey’s paper—expressed 
great surprise at its unpopularity, and your illustration of this 
gentleman’s blackboard sketch at the Institution opens out a 
subject requiring little or no argument. 

The illustration referred to is the old water-wheel sluice regu. 
lator of over half a century ago, and with Mr. Longridge’s 
undoubted experience, it is incredible why he should suggest the 
use of such an apparatus, especially as regards its application to 
spinning machinery, where a speed fluctuation must not at any 
rate exceed 2 per cent. 

With multiplying gear acting on the Meyer system of expansion 
with Rider's or any link gear, hunting cannot be avoided. 
although elaborate precautions and well-thought designs in ever y 
detail have been resorted to from time to time. The real cause 
needs no looking into, The governor, to use a metaphor, is always 
‘*a day too late for the fair” in its winding in and winding out, 

So far as regards steady running with engines having constant! y 
varying loads, and changes in boiler pressure at meal hours, we 
only need look to the myriads of textile mills, especially in Lan- 
cashire and Yorkshire, where ninety out of a hundred are controlled 
by automatic arrangements of one kind or another, at speeds not 
exceeding a free variation of 2 percent. None of these engines, 
however, are equipped with the mechanism of which Mr, Long. 
ridge appears to be enamoured. 

Great credit is due to the numerous designs of governors and 
gear alluded to ; but when we are beginning to see that a more 
perfect regulation can be attained with the relay cylinder and 
‘* floating lever,” first invented by Sickles and improved upon by 
Loerde, Ellis and others, it is just possible that engines may be 
controlled with a variation not exceeding ‘5 per cent., at ranges 
of automatic cut-off in two or more cylinders from zero to three 
fourths of the stroke, maintaining at the same time, for the sake cf 
additional economy, a constant period of release and compression 
with regard to the exhaust, W. WALKER. 

Erith, Kent, June 11th. 








ON COUPLING BOILERS OF DIFFERENT 
SYSTEMS.* 
By Mcnsieur PIERRE Sicaupy, Engineer-in-Chief of the Socié ¢ 
des Forges et des Chantiers de la Méditerranée, 

ALTHOUGH water-tube boilers may offer great advantages, they 
do not seem to many people trustworthy enough to be exclusively 
employed in a great number of cases, The plainest manner to 
convince those who are frightened is, I think, to fit effectually 
together the old and new system of boilers on the same ship, thus 
giving the possibility cf getting up steam quickly, which is gene- 
rally of great importance. A trial has recently been made success- 
fully by the Société des Forges et Chantiers at Havre on the tug- 
boat Adour No. 3, built two months ago for the ‘‘Chambre de 
Commerce of Bayonne.” Ia this boat steam was produced by two 
boilers of quite different systems, one boiler being of the common 
return-tube type, and the other a water-tube boiler of the Normand 
system. 
This tug has independent paddle wheels with fixed blades; the 


wheels may be connected or disconnected under way. The main 
dimensions are :— 
ft. in 
Length between perpendiculars.. .. .. .. «. « 18 1 
Breadt. cai kb. Ba ae. Ge Oi Oe Re we ee ee ee 
Depth moulded... 1. 2. 2s as cc co 06 cf of BW 1 
Draught on trial ae. an) Loh. Relea wer “Rar Sat. Om 8 0 
Power of the engines (about) .. .. .. .. «- 700-H.P. 
§ Coalin bunkers, 16 tons } 18 t 
ons 


Weight on board 1 Crew, tow-rope, &c., 2 tons § 
The conditions cf trial were:—Speed of 11 knots during six 
hours, the coal corsumption not to exceed 2°11b. per horse-power 
per hour. The getting up steam to be made within thirty minutes ; 
of course, it is most important for a tug-boat to get up steam as 
quickly as possible, especially when employed on salvage service. 
This last condition has compelled us to put on board two different 
kinds of boilers; one of the Normand type, and one return-tube 
boiler of the ordinary type. We would rather have coupled two 
Normand boilers bad not the owners asked that at least one of the 
two should be of the usual type, as they feared for the results of 
two water-tube boilers. The principal dimensions of the engines 
and boilers are:— 


Pressure a ae ee 114 1b. per square inch 
(Fane MIFINOS . ce 8 0 84°70 square feet 
Normand Heating surface .. .. .. 1560°20_ ,, i 
boiler. Steam space on 00 82°82 cubic feet 
Water volume .. .. .. .. 82°58, vs 
Grate surface .. .. .. «. 83°78 square feet 
Return- J Heating surface .. .. .. 1232°55 ,, ” 
tube boiler. Steam space ents 176°45 cubic feet 
Watervolume .. .. .. .. 845°18 ,, a 


Number of engines... .. .. 2 
Type of ditto:—Compound, two-cylinder, inclined, 
the two engines being coupled together in the centre 
of the shafting. 
ft. in. 


Diameter of high-pressure cylinders ° 1 104% 
Diameter of low-pressure cylinders .. .. .. «. «. 3 8% 
esi cak. lea, Be, oe ee ane le o 2 1% 

The wheels with fixed blades have an external diameter of 
16ft. 1gin. The general arrangement is a very disadvantageous 
one for the working together of two different boilers on the same 
set of engines, The whole is contained, as usual, in three different 
compartments divided by two water-tight bulkheads, The boiler 
of the Normand type is placed in the forward compartment, with 
its fannel forward and stokehold aft; the engines are in the centre 
compartment, and the after compartment contains the return-tube 
boiler, with its stokehold placed forward. No special arrangement 
has been made for the steam and feed pipes, one single steam pipe 
making the communication between the two boilers, through the 
engine-room, with a branch to each engine, In the same way, the 
feed pipe is common to both boilers, and communicates with two 
independent feed pumps placed on the side of the engine-room, 
each one of which is sufficient to feed the two boilers. A single 
pump was working during the trials. During the preliminary, as 
well as the official trials, the working of the boilers gave no trouble, 
the pressure remaining steady; no difficulty was found with the 
feed, whether the engines were worked connected or disconnected, 
the one ahead, the other astern, the one at rest and the other 
running, just as the owners—who wanted to be quite sure about 
the general working conditions of a tug-boat—gave their orders, 

The time for getting up steam with the Normand boiler was, in 

the two trials, from 22 to 23 minutes. At the official trial for coal 

consumption, which lasted for six hours, the mean speed being 

11 knots and the mean power 673-horse power, with 29°5 revolu- 

tions per minute, the consumption of coal was 1°81 1b. per horse- 

ower per hour, the fuel used having been briquettes d’Arzin. 

e engines running at full speed indicated 731-horse power, The 
quantity of coal burnt in each boiler was pretty nearly the same 
on each trial. 

These results ceemed to me worthy of notice, as they prove that 

it is easy to combine on board a ship water-tube boilers of the 

Normand system, or any other analogous type, with return-tube 

boilers, as it was carried out in the most difficult conditions—that 

is to say, coupled and in separate stokeholds. Therefore, the dislike 
which certain owners profess towards them, on account of the 

fear they entertain of difficulties in working, is unjustified. I 

need not otherwise enumerate here all the advantages which thore 

new boilers present, as compared with the return-tube boilers. 








issue, as one of your correspondents in a previous number an- 
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MARINE ENGINEERING AND SHIPBUILDING 
ON THE THAMES. 


Havin at intervals in the pages of this journal given a 
descriptive notice of some of the marine engineering and 
shipbuilding establishments on the Thames, and thinking it 
may be interesting to our readers to know how all such 
«hives of industry” are now occupied, we have much 
pleasure in being able to give, through the courtesy of the 
various firms mentioned, a brief résumé of the work they have 
in hand at the present time. Our notice covers all the 

establishments that have favoured us with information from 
Chiswick-on-Thames to Sheerness Dockyard, taken in the 
order in which they occur when travelling down the river. 
In noting the work actually in progress, we have as occasion 
offered entered somewhat fully into the details of the par- 
ticular work under description, in order to interest and post 
up to date those of our readers who may not be specialists in 
either of the subjects which head our article. 

Commencing at the old waterside village of Chiswick, in 
whose quaint ergo gw old Hogarth sleeps, the now well- 
known shipyard and works of Messrs. Jno. I. Thornyoroft 
and (o., of torpedo boat fame, claim our first attention. This 
establishment, which, although not yet thirty years old, has 
from a comparatively small beginning so expanded during 
the past twenty years, that it now covers an area of some 
eleven acres, and gives employment when fully occupied to 
close upon a thousand hands, 

For some time past, Messrs. Thornycroft and Co. have been 
very busily engaged in the construction of what has become 
a speciality with them and one other firm on the Thames, 
viz., torpedo boats and torpedo boat destroyers, not only for 
our own navy, but forthe navies of nearly every foreign Power 
having any pretensions to the possession of a fleet of war- 
ships. Her Majesty’s ships Boxer and Bruiser, the last of the 
latter-named class of vessel built at the Chiswick shipyard, 
having been handed over to the Admiralty authorities as 
completed during the past month, the work now in hand com- 
prises the completion of a handsomely fitted steam launch— 
built and engined at the yard—for Mr. Astor, the son of the 
world-known New York citizen of that name; a new steam 
—hydraulic propelled—lifeboat, for the South Holland Life- 
boat Institution, and three new torpedo boat destroyers of 
the very latest type for our own navy. As the tor; i boat 
destroyer of fhe Boxer and Bruiser type may not be known 
to all our readers, we give below a brief description of one of 
this class of pessel, together with that of Mr. Astor’s launch, 
and the lifeboat for the Dutch Institution, in the order in 
which they dre mentioned. 

The Bruiser, the last of the torpedo boat destroyers built at 
the Chiswick yard, and which was only launched on the 
27th of last February, is a steel vessel of the following 
dimensions :—Length, 200ft.; breadth, 19ft.; depth, 14ft., 
and displacement about 220 tons, giving a mean water 
draught of about 7ft. She is fitted with triple-expansion 
ergines, specially designed by Messrs. Thornycroft for vessels 
of this type, capable of developing 4500-horse power, when 
supplied with steam by boilers of the Thornycroft water-tube 
type. This vessel is armed with one 12-pounder, and five 
6-pounder quick-firing guns. On her official trial, which 
took place in very bad weather, the Bruiser attained a mean 
speed of 27°97, or practically 28 knots an hour, and she is 
the last of five of the same type of vessel, built, engined, and 
completed at the Chiswick shipyard. 

The Mignonette, Mr. Astor’s pleasure boat, is a steam 
launch built entirely of steel, having a length of 45ft., a beam 
of 6ft. 2in., a tonnage of about four toms, and draws lft. Qin. 
of water. She is fitted with a single-cylinder inverted engine 
of high speed type, driving ® manganese bronze screw 
propeller of the Thornycroft type, the engine being supplied 
with steam by a water-tube boiler of the Thornycroft launch 
type. Ona trial which has lately taken place, a speed of 
eighteen miles an hour was attained as a mean of six 
runs. The Mignonette is a very handsomely appointed boat, 
and is intended for running in the upper reaches of the 
Thames. 

The new lifeboat now being built by Messrs. Thornycroft 
and Co., will be somewhat larger in dimensions and displace- 
ment than a boat—the Duke of Northumberland—built for a 
similar purpose by Messrs. R. and H.Green, of Blackwall, and 
engined by Messrs. Thornycroft in 1891. Her dimensions 
will be :—Length, 53ft.; breadth extreme, 16ft.; and water 
draught, 3ft. 3in. The design of her propelling machinery, 
with the exception of some minor details, is nearly 
identical with that of the Duke of Northumberland, which 
consisted of a horizontal surface-condensing engine, driving a 
nearly horizontal turbine, which delivers its water through 
two outlets in the side of the boat, and draws its supply 
through a specially shaped inlet amidships. The engine 
driving the turbine was supplied with steam by a boiler of the 
Thornycroft water-tube type, having a heating surface of 
606 square feet, and a grate area of 84 equare feet. Inthe new 
boat, the boiler power will be somewhat larger than in the one 
just mentioned, she being a larger boat although of less 
water draught, 

Of the three new torpedo boat destroyers on order of 
Messrs, Thornycroft and Co., for the British Government, 
few particulars can at present be given. As their guaranteed 
speed is to be 30 knots an hour, it has been found necessary 
still further to increase the dimensions beyond those of the 
Bruiser previously described. The assumed requirements in 
this direction are therefore tentative and subject to revision. 

Passing down the river, the next establishment to be 
noticed is that of Messrs. Maudslay, Sons, and Field, of 
Liumbeth, one of the oldest firms in the London district, 
noted for the construction of first-class marine machinery, 
the capabilities of production of this class of work by the firm 
ranging from 60,000 to 70,000indicated horse-power perannum. 
The work now in hand at this establishment, includes the 
propelling machinery for her Majesty’s first-class battleships 
Renown, and Cesar, and for the torpedo boat destroyers 
Conflict, Teazer, Wizard, and Zebra. The engines of 
the Renown being completed and now in transit to 
the vessel, @ brief description of them will suffice for those 
of the two battleships mentioned, as they are identical in 
every respect, although the latter-named vessel, the Cesar, 

as a greater displacement than the Renown by some 
2550 tons, 

As full particulars of the dimensions, construction, and 
armament of the Renown were given in our description 
of her launch in Tue Enainner, of the 17th May, we need 
only mention here her actual displacément, when fully loaded 
to her designed mean water-draught of 26ft. 9in., as a means 
of comparison of two ships which are to have the same 
developed engine power, under natural and forced draught. 
The load displacement of the Renown is 12,350 tons, 


sponding speeds which they are estimated to attain being 
18-6 knots in the case of the former ship, and 175 knots in 
that of the latter. 

The propelling engines of the Renown are two complete 
sets of the three-cylinder inverted triple-expansion type, the 
diameters of the cylinders being 4vin., 59in., and 88in., each 
with a piston stroke of 5lin. Piston valves are fitted to the 
high-pressure cylinders, and double-ported slide valves to the 
intermediate and low-pressure ones. Each cylinder is sup- 
ported on four cast iron standards, the crosshead guides, also 
of cast iron, being bolted on their inner sides. The crank 
shafts are of steel, made by Sir J. Whitworth and Co., and 
are interchangeable. Each set of engines drives a four- 
bladed gun-metal screw propeller, of 16ft. 6in. diameter and 21ft. 
mean pitch, this being adjustable from 19ft. to 22ft. Single- 
acting vertical air pumps, with gun-metal barrels, are fitted to 
each engine, worked by levers actuated by the intermediate 
pressure piston-rod crossheads. Centrifugal pumps, of Messrs. 
Maudslay’s own make, four in number, driven by indepen- 
dent engines, are fitted for supplying the circulating water to 
two main gun-metal condensers, which have a cooling sur- 
face of 13,500 square feet. Steam for the main engines is 
— by eight single-ended cylindrical steel boilers of 
ordinary marine type, each 16ft. 5sin. diameter and 10ft. 3in. 
long, with four furnaces in each, the total firegrate surface 
being 821 square feet, and the heating surface 25,500 equare 
feet. The erection of the engines of the Cesar, which, as we 
have mentioned above, are identical with those of the 
Renown, is being proceeded with in the shops at Lambeth. 

The fitting of the engines and boilers on board the torpedo 
boat destroyers Conflict, Teazer, and Wizard is fast approach- 
ing completion, and the vessels will shortly undergo their 
official trials. These vessels are all being built by Mr. 
John S. White, at East Cowes. The fourth vessel of the 
same type, the Zebra, which will be fitted with engines, &c., 
by Messrs. Maudslays, is now under construction by the 
Thames Ironworks Co., at its shipyard, Blackwall, and 
as the machinery and boilers of the four named vessels are 
identical, a description of those fitted in one of them will 
be all that is necessary. 

Each vessel is fitted with two sets of triple expansion screw 
engines, each set having four inverted cylinders of the follow- 
ing diameters, 19}in., 283in., 30Zin., 30¢in.—the two latter 
being low-pressure—all having a piston stroke of 18in., 
which are estimated to develope when running at 380 revolu- 
tions per minute, 4500-indicated horse-power. The cylinders 
of these engines are supported on turned steel columns 
standing on and firmly bolted to cast steel crank bearing 
frames, all the cylinders being fitted with piston slide valves, 
worked by ordinary link motion and double excentrics. An 
air pump ofthe trurk type, and single acting, is fitted to each 
eet of engines, and is worked by overhung cranks at the 
forward ends of the main crank shafts. A surface condenser 
of sheet brass fitted with horizontal tubes through which the 
circulating water passes is supplied to each set of engines, 
the total cooling surface being 3380 square feet. A centrifugal 
pump of 22in. diameter worked by an independent engine 
supplies the circulating water to each condenser. 

Steam for the two sets of engines is supplied by three 
water-tube coil boilers on Mr. J. S. White’s patented system ; 
each boiler being 13ft. 4in. in width, 10ft. 94in. long, and 
10ft. 6in. high, and having two furnaces 5ft. by 7ft. long, or 
an area of 70 square feet of fire grate; the total heating 
surface in the three boilers being 11,250 square feet. The 
intended working pressure of the boiler is to be 225 lb. 
per square inch. As we hope to illustrate one of these 
boilers in a future issue, we leave the details of their 
construction until they have undergone trial at sea. 

In one of the above-named destroyers, the Wizard, the pro- 
pellers are arranged to work inwards, and from some recent 
experiments that have been made, it is expected that this 
vessel will attain a slightly higher speed than either of those 
where the propellers work outwards. 

Messrs. Maudslay, Sons and Field, being the sole agents in 

this country for the well-known Belleville water-tube boilers, 
have recently completed at their boiler shops in East 
Greenwich, and fitted on board the steamship Ohio 
—formerly the Egyptian Monarch—belonging to Messrs. 
Wilson, Sons, and Co., of Hull, four new Belleville boilers 
having a grate surface of 192 square feet, and a total heating 
surface of 6000 square feet. They are constructed to work at 
& pressure of 250 1b. per square inch, the steam being reduced 
to 2001b. before entering the engine cylinders. The Ohio 
has lately been re-engined by Messrs, Earles Engineering and 
Shipbuilding Company with quadruple expansion engines, 
having cylinders 224in., 32in., 45in., and 64in. in diameter, 
and 42in, piston stroke, which the new Belleville boilers are 
to supply with steam. 
The same firm have also in hand for the new steamship 
Kherson—one of the Russian volunteer fleet-—now building 
by Messrs. Hawthorn, Leslie, and Co., of Newcastle-on-Tyne, 
& complete outfit—twenty-four main and one auxiliary—of 
new Belleville boilers with the necessary fittings, each boiler 
having eight elements composed of tubes 44in. in diameter 
and 7ft. 64in. long; the total grate surface of which is 1132 
square feet, and the heating surface 36,000 square feet. The 
safety valves of these boilers are loaded to 250 1b. per square 
inch, which is reduced before entering the engine cylinders to 
160 lb. per square inch. The boilers are designed to provide 
sufficient steam at this pressure to supply two sets of triple- 
expansion screw engines estimated to develope 12,500 
indicated horse-power, and to drive the vessel, which is 455ft. 
long between perpendiculars, 54ft. beam, and 36ft. deep, at a 
speed of 194 knots an hour, when loaded with 4076 tons dead 
weight, on a water draught of 24ft., bunker capacity being 
provided for 1300 tons of coal. 

In the immediate neighbourhood of the works in Lambeth 
of the firm last mentioned, are those of Mr. Peter Brother- 
hood, who, although not a marine engine manufacturer de 
facto, has done good service to the naval Governments of this 
and many foreign countries in supplying some of the most 
important and necessary adjuncts (in the shape of auxiliary 
machinery) which are required for the complete fitting of a 
modern man-of-war steamship. 

Mr. Brotherhood having supplied and completed the fitting 
of air-compressing machinery for torpedo service to seven- 
teen, electric light machinery to eight, and forced-draught 
fans and engines to three, of the recently-built torpedo-boat 
destroyers, has now in hand for each of her Majesty’s third- 
class cruisers, Barham and Bellona, two sets of electric light 
plant driven by compound double-acting engines with 
cylinders Gin. and 94in diameter, and 10in. piston stroke, 
coupled direct to Siemens’ HB 15/16 ironclad dynamos of 
200 ampéres current, and an E.M.F. of 80 volts when running 
at 300 revolutions per minute, 

Similar plant for the new first-class twin-screw armoured 





While that of the Cesar will be 14,900 tons; the corre- 


battleships Prince George and Mars—now building—is in 


hand at the same works, consisting of three sets for each ~ 
ship, driven by engines with cylinders 10}in. and 16in. 
diameter and 10in. piston stroke, coupled direct to Siemens’ 
HB 18/24 ironclad dynamos of 600 ampéres current, and an 
E.M.F. of 80 volts, when running at 300 revolutions. 

Mr. Brotherhood has also in hand for each of the first-claes 
battleships Powerful, Terrible, Jupiter, Prince George, Mars, 
Victorious, and Hannibal, now building in our naval and 
private dockyards, four air compressors of the triple type, 
each of a capacity of 30 cubic feet of air per hour at 1700 Ib. 
pressure per square inch, and eight fifty-tube air reservoirs. 

Leaving the waterside of Lambeth, we have no particulars 
of any marine work in progress—a very old establishment at 
Blackfriars being closed—until we reach the works of Messrs. 
John Penn and Sons, at Deptford and Greenwich. This 
firm, our elder readers are aware, has been in existence and 
has supplied marine machinery for our own and many foreign 
navies since the very earliest introduction of steam as a 
motive power for the propulsion of warships. The work at 
present in hand by this firm comprises the propelling and 
auxiliary machinery for her Majesty’s first-class twin screw 
battleships Magnificent and Illustrious; that for the Duchees 
of York, a new powerful paddle-wheel passenger steamer, 
intended for the South-Eastern Railway Company’s traffic 
between Folkestone and Boulogne ; and two sets of paddle 
engines and boilers for two steamers building at Blackwall 
for the Chirket-i-Hairi Company of Constantinople, intended 
for passenger traffic on the Bosphorus. 

As & new departure (for the Navy) has been made in the case 
of the Magnificent, in the application of induced draught to 
her boilers, in the place of forced draught with closed stoke- 
holds, as now adopted in nearly all the new ships lately 
added to the fleet, and as the same principle is to be applied 
to the boilers of the passenger steamer Duchess of York, the 
particulars of the machinery and boilers of both vessels are 
worth passing notice; and as the machinery of the two 
battleships, the Magnificent and Illustrious, is identical in 
every respect, with the exception that induced draught is only 
being applied to the boilers of the first named, the description 
of that of one will apply to both. 

The propelling machinery of the Magnificent consists of 
two complete sets of triple-expansion engines, in separate 
engine-rooms, each having three inverted cylinders of 40in., 
59in., and 88in. diameter respectively, with a piston stroke 
of 5lin. Each set of engines drives a four-bladed gun- 
metal screw propeller 17ft. diameter and 19ft. 9in. pitch, 
the crank and propeller shafts being of forged steel 
and hollow, the former made in three pieces and inter- 
changeable. Separate brass surface condensers, each having 
a cooling surface of 6750 square feet, are provided for each 
set of engines, the circulating water for each being supplied 
by two 10in. centrifugal pumps, driven by independent 
engines made by Messrs. Penn. Theair pumps—one to each 
set of engines—made entirely of brass, are worked by levers 
driven by the low-pressure piston-rod crossheads. Auxiliary 
condensers—one in each engine-room—are provided for con- 
densing the exhaust steam from all the auxiliary engines on 
board. Fresh water for making up the loss by condensation, 
&c., and for other purposes, is supplied by distillers and 
evaporators, together capable of supplying about 600 gallons 
of fresh water per hour. 

The boilers for supplying steam to the engines are eight in 
number, of the ordinary cylindrical marine type, each 
16ft. lin. in diameter and 9ft. 3in. long, having four Fox’s 
corrugated furnaces in each, and are made for a working 
pressure of 150 lb. per square inch. The total grate surface 
is 855 square feet, and heating surface 25,248 square feet. To 
obtain a higher efficiency—or steam producing power—of the 
boilers than when under natural draught, those of the 
Magnificent are fitted with suction fans in their uptakes, 
which are run at such a speed as will cause a less pressure 
to obtain in the uptakes and chimneys than with natural 
draught, and so draw—by difference of pressure—the air of 
the stokeholds through the fuel on the firebars, instead of 
forcing it, as in the case of a closed stokehold charged practi- 
cally with compressed sir. 

To create this induced draught in the Magnificent’s boilers, 
eight such fans, each 8ft. 6in. diameter, and driven by 
independent direct acting engines, are fitted, which can be 
worked separately, or as may be required, provision being 
made for a return to natural draught to the boilers at any 
moment. As opinions vary with regard to the advantages 
claimed by the advocates of the induced draught system 
applied to marine boilers, its trial in those of the Magnificent 
will undoubtedly be looked forward to with great interest. 
Both sets of engines and boilers are in place and completely 
fitted on board, and hopes are entertained that her armament 
and other fittings will be so far advanced by the end of next 
month as to enable her trials to be undertaken early in 
July. 
The engines of the Magnificent are designed to develope 
10,000 indicated horse-power under natural draught, and 
12,000 with induced draught, the corresponding speeds being 
164 and 174 knots per hour respectively. Bunker capacity is 
provided for 1850 tons, equal to a coal endurance for 28 days 
at a ten-knot speed; the coal carried, however, at the load 
draught is about 900 tons. The estimated load displacements 
of the Magnificent and the Illustrious are the same, or 14,900 
tons. 

The machinery of the Duchess of York, which is now 
completed and fitted on board at Messrs. Penn’s waterside 
premises at Deptford, consists of a pair of three-cylinder 
inclined compound engines, having a low-pressure cylinder 
of 68in. diameter placed on the starboard and port sides and 
amidship a high pressure one of 48in. diameter, each with a 
piston stroke of 6ft. and driving separate cranks at 120 deg. 
apart. The starboard and port piston-rod crossheads each 
drive, by means of bell crank levers and links, a single acting 
air pump 28in. in diameter and 20in. stroke. A horizontal 
brass surface condenser, placed athwartships, having 7000 
square feet of tube cooling surface, receives the exhaust steam 
at its two ends from the low-pressure cylinders, the cooling 
water being supplied by two centrifugal pumps, worked by in- 
dependent engines. The paddle-wheels, which are on the 
feathering float principle, are 24ft. in extreme diameter, the 
paddle and crank shafts being of forged steel and of great 
strength. 

The boilers for supplying the engines with steam are four in 
number, of the ordinary cylindrical marine type, 13ft. Sin. 
in diameter and 10ft. 7in. long, with three furnaces in each. 
They are placed in pairs, forward and aft of the engines, 
each pair having a funnel and uptake common to both; in 
the latter of which are fitted two air suction fans—on the 
starboard and port sides—7ft. in diameter, driven by inde- 

endent horizontal engines, for creating an induced draught 
n the boiler furnaces. The boilers are to be worked at 





120 Ib. pressure per square inch, and are designed to supply 
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sufficient steam to enable the engines to propel the vessel at 
& continuous running speed of 19 knots an hour. The 
Duchess of York isfar advanced towards completion, and her 
final trials are expected to take place almost at once. 

The engines now underconstruction at Messrs. Penn’s Works 
at Greenwich for the Chirket-i-Hairi Company, of Constanti- 
nople, will be the eighth and ninth pair of paddle engines built 
by the firm for the same owners. They are of Messrs. Penn’s 
well-known oscillating type, having cylinders 37in. diameter, 
with a 3ft. piston stroke, the air pump being worked by a 
crank in the intermediate shaft. The engines will drive a 
pair of wheels, with paddle floats on the feathering principle, 
having an extreme diameter of 16ft. Steam for the engine 
is supplied by a cylindrical tubular boiler 13ft. 3in. diameter 
and 10ft. din. long, made for a working pressure of 40 lb. per 
square inch, 

(To be continued.) 








THE EXHIBITION OF RAILWAY APPLIANCES 
AND INVENTIONS. 
(Continued from page 510) 

Tue “ Railway station indicator,” shown by the Station 
Indicator Company, Limited, is an invention which is 
applicable to every passenger train on every railway in the 
world. The first company to adopt it is the Metropolitan 
District Railway, and it will shortly be in use on every train 
which runs op any branch of that line. Its object is to 
inform passengers, soon after leaving a station, the name of 
the next one through which the train will pass, and this is 
done whether the train will stop at that station or not. Ata 
convenient distance, sufficiently outside a station to be clear 
of points, a piece of timber, about 4in. wide by 20ft. long, is 
carried on chairs which are screwed to the sleepers just in the 
middle of the track. The ends of this timber are rounded, and 
if hasarise of 2in. from the ends towards the middle. A 
lever, with a roller at the bottom, works loosely on one of the 
axles, being held in place by a collar on either side. From 
this lever run two rods, one to the piston of a small cylinder 
under the frame, and the other in the opposite direction to a 
bell crank, by which the movement is transmitted to a rod 
running up the end of the carriage to meet another shaft on 
the roof. The cylinder, which is closed at the other end, 
serves as a regulator, and a spring attached to the upright 
rod also helps to bring the striking lever back into position. 
At the top of the upright is bevel gearing and a double ratchet 
wheel, so that, according to the direction of the train, the 
lever which carries the roller by striking against the cam 
turns the shaft on the top of the carriage a little to the right 
or left. The names of the stations are in & box on an endless 
chain which is turned by the horizontal shaft. There may 
be any number of these boxes, and in close carriages it is pro- 
posed to have one for each compartment. In the exhibit 
several arrangements of the indicator are shown, which vary 
according to the position of the lights. In those now 
being fitted for the District Railway they will be made 
double in the first class, so that they may be seen from either 
side. They will all be arranged for 48 stations, which is the 
number on the District line and its connections. A hand 
lever at the end of the carriage works a disengaging gear, by 
which the indicator may be set or turned off, in case the 
carriage should be run on other lines, though the roller on the 
lever, when in its lowest position, is sufficiently high to clear 
diamond crossings, &c. A few months on the District Rail- 
way will be a severe test, and if the working parts are found 
to wear well, we may expect to see this invention adopted by 
other companies. 

‘“ West’s patent power tire setter,” already noticed 
in a previous impression, is an invention which has 
come to us from across the Atlantic. 
be a development of and an improvement on the wheel- 
making machine, used for pressing together the different 
parts of a wooden wheel. It is composed of a cylindrical 
cast iron bed-piece, supporting a strong weldless steel ring, 
within which are placed eighteen hydraulic rams, each 
capable of exerting a pressure of 50 tons. A gas engine 
drives a triple plunger pump, which forces the fluid through 
@ pipe at the bottom of the machine. From this point it is 
distributed by radial tubes to the different rams. The stroke 
of the rams is 2in., but by using different sized dies, of which 
ten sets are supplied, the machine exhibited can be used for 
wheels from 2ft. 6in. to 5ft.in diameter. A number of sliding 
sections—one to each ram—form part of the head, and are 
prolonged towards the centre. These are faced, and the 
wheel rests on them, so that it has a true bearing. Near the 
extremity of these sections a groove has been turned, and a 
steel strip in each groove, fastened at one end only, enters 
the groove in the section at one side. These ‘segmental 
eveners ” ensure that the pressure shall be equally distributed 
round the whole wheel, and form one of the principal 
features in the invention. By an arm the amount of dish 
to be given to the wheel can be regulated exactly. The 
tire is first fitted loosely to the wheel; then wheel and tire 
are placed in the machine, and in twenty seconds it is shrunk 
firmly on to the rim. The tires do not require to be heated, 
and the exhibitors say that by being compressed cold, they 
become tougher and moredurable. The machine is naturally 
very useful for tightening loose tires, as it does not damage 
the paint nor require the removal of bolts, rivets, or nails. 
When intended to be used for putting rings on to metal 
cylinders, or joints of water pipes, instead of the central 
chamber for distributing the pressure, it is made with a ring. 
In this way there need be no limit to the depth of the 
cylinder or pipe. 

Inventions for placing fog signals on the rails by mechani- 
cal means, instead of by hand, are numerous. Several of 
these are exhibited, and one of them was described last week. 
A machine exhibited by Messrs. Adams and Say, called the 
‘* Patent Automatic Railway Fog Signalling Apparatus,” 
differs from the others in having the detonators placed on 
anvils beside the line and exploded by hammers, instead of 
on the rail itself, to be exploded by the wheel of the locomo- 
tive. By the pull of a rod from the signal box two elbow 
levers at any desired distance apart are raised so that the 
wheel on passing shall touch them. Two hammers for the 
detonators are also raised, and held up by pawls. The 
detonators are stored in two sets of three vertical cylinders, 
each capable of holding 120. A tooth wheel passing under 
these is so arranged that when the hammers are raised for a 
stroke they remove the last exploded cartridges and sub- 
stitute fresh ones on each anvil. When a train passes the 
wheel depresses the first elbow lever, which releases the 
respective pawl, allowing the hammer to fall on the first cart- 
ridge, whilst, when it reaches the second lever, the same 
happens with the second. The inventors say that if desired 
the apparatus can be made completely automatic, instead of 
having to be set by the signalman after every two explosions 
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A third bent lever. or a catch on the rail, would then be 
required, but at such a distance as to work only when the 
whole of the train had passed. In the ordinary way the lever 
would be connected with that which works the respective 
semaphore, so that when the signalman had made this con- 
nection the apparatus would go on working, without any 
further attention on his part, until he disconnected it. 

English railway carriage conytruction is only represented 
by the Gloucester Railway Carriage and Wagon Company. 
Its passenger cars are entirely of the American type, with 
end platforms and a passage up the middle; and they are 
mounted on bogie trucks. It also shows a low-sided four- 
wheel truck on four wheels, to carry two tons, and to suit 
metre gauge. Another of its exhibits is a screw coupling 
for central buffers—Luard and Lindsley’s patent. 

The Westinghouse Brake Company has full-sized models 
of the different appliances, cylinder, reservoir, triple valve, 
couplings, and air pump, thus enabling visitors to study the 
working of this system. These have all been described when 
shown at former exhibitions, and their only novelty seems 
to be an equalising driver’s valve, for ensuring equal action 
of the brake throughout the train, and thus preventing jerks. 

Those who prefer the automatic vacuum brake will find it 
at the stand of Messrs. Gresham and Craven, Limited. The 
working of this is also made clear by full-sized models, and 
as the apparatus has undergone no modifications for some 
years, it does not need to be explained here. The exhibitors 
have just introduced a passenger communication arrange- 
ment, working either by a handle to be turned or by a 
pull-down.” They inform us that it is being used by the 
Manchester, Sheffield, and Lincolnshire Railway, by the 
Nord de France, and at the Cape. When the handle is 
pulled, the brake is applied and the train stopped; a red 
disc indicating the compartment from which the signal has 
been given. They say that, although the handle is not pro- 
tected by glass, it is only known to have been wrongly used 
three times. 

Messrs. George Turton, Platts and Co. exhibit a large 
collection of buffers and springs. Some of these were 
described in THE ENGINEER of January 20th, 1888, and their 
latest on January 19th, 1894. The essential points in this 
are that the plunger head is made independently of the 
shank to which it is keyed; so that a broken shank does not 
render a new head necessary. The other novelty is in the 
spring; it is made from a ribbed section, instead of a 
rectangular or oval. They claim that this new section saves 
30 per cent. in material, whilst giving 35 to 40 per cent. 
additional strength. 

The Farnley Iron Company is exhibiting a trophy made 
of bar and chain iron, boiler-plate, &c., which not only shows 
the excellence of Yorkshire iron, but is a triumph of the 
blacksmith’s art. It has several other exhibits, such as 
screw couplings for railways, &c., made with the same iron. 

Messrs. Wilsons, Pease, and Co. exhibit samples of pig 
iron, railway chairs, brake blocks, and other castings, includ- 
ing pot sleepers. They also show Wood’s portable rail-bender, 
and a self-centreing ratchet brace for drilling rails, angle 
bars, &c., in position. This tool is a ratchet brace, standard, 
and set screw combined, and should be very useful. 

The Patent Nut and Bolt Company has a very large dis- 
play of bolts, rivets, set screws, and coach screws, black, 

right, and galvanised, and in iron, steel, copper, and 
brass; also chairs, fish-plates, spikes, &c. One of the 
exhibits is a little surprising ; it is a pair of pot sleepers with 
the date 1895 cast on, and joined by the usual 2in. by jin. 
wrought iron bar. Railway men do not move with the times ; 
and the lines in India or the Argentine, where pot sleepers 
were introduced before steel sleepers were or could be made, 
continue to use them and to buy new ones to replace break- 
es; but no engineer who has had to do with them will 
deny that the connecting bar invariably springs when one 
side is being packed up, and usually buckles before the 
sleepers have been very long in use. Manufacturers must 
make what their customers want, but obsolete objects should 
not be exhibited, and the pot sleeper is doomed to be replaced 
by the steel trough, unless some still better form is pas ney 

Messrs. Bagnall and Co. show a good assortment of pressed 
steel sleepers for various gauges. The smaller sizes are 
rivetless, the rail being held by two catches on either side. 
In the larger sizes these catches are replaced by riveted 
cleats, In both the rail is secured by an S-shaped cleat, 
driven in on one side. They also exhibit some cast chilled 
wheels. 

A number of steel sleepers are also shown by Messre. R. 
White and Sons, of Widnes, suitable for flange, bridge, or 
bull-headed rails. 

Lieut.-Colonel E, R. Wethered shows a variety of locks, 
mostly intended for railway carriage doors. The best known of 
these is the one which bears the inscription “‘ Lift to open” on 
the inner handle, as used on the Inner Circletrainsof the Metro- 
politan Railway. These locks have been supplied to theIndian 
State Railways, and to the Imperial Railways of Japan. He 
also shows locks supplied to the South-Eastern Railway with 
no inside handle; and special locks for jails, offices, hall-doors, 
&c. In one of these, called the “‘combined door lock and 
night latch,” there is an arrangement for dispensing with a 
second lock. A flat bolt can be pushed in so as to clamp the 
handle, and the door can then only be opened or closed by 
using the key. When this bolt is drawn back the handle 
can be turned, and the door is opened or closed in the ordi- 
nary manner. For windows of railway carriages, Colonel 
Wethered shows a strap passing over an excentric ebonite 
roller and through a brass catch, practically the same 
arrangement as used for roller skates, and occasionally on rug 
straps. Another exhibit at this stand is a reversible block 
fire escape. In this apparatus the rope passes alternately 
over and under six pulleys. The upper and lower pair are 
on fixed pivots, but in the middle pair the pivots work 
in a slot, and the strain on the rope when both ends 
are pulled draws them together and thus causes them 
to nip it and act as a brake. Consequently the person 
who is lowering another, or himself, has the speed 
under his control. The block can be hung outside, and 
in cace of a fire, as soon as a person has been lowered the 
block is reversed, and the next one is attached to the opposite 
end of the rope. Messrs. Kaye and Sons, Limited, have also 
a large assortment of railway and other locks. These were 
recently described and illustrated in Tur ENGINEER, 

Two exhibitors show an arrangement for opening railway 
carriage windows by means of & handle moving on a circular 
arc. They are Mr. W. Hall, A.M.1.C.E., of Liverpool, and 
Mr. C. Johnson, of Redcar. In the former there is a spring 


catch on the handle so that it can be secured at any part of 
the quadrant. In Mr. Johnson’s apparatus the handle has 
no catch, and the window can be lowered by pressure; but 
it is sufficiently firm not to come down by the 
carriage. 
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THE IRON, COAL, AND GENERAL TRADE, 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

THE position of the iron and steel trades is still regarded as 
satisfactory, though the approach of midsummer will perhaps 
interfere somewhat with operations, as at that period it is neces. 
sary to take stock. Thelate bye tendency in values of common 
bar iron is fairly well upheld, but there has been no further 
advance, owing De to the slightly easier terms now accepted 
for pig iron and coal, Marked bars remain at £7 for ordinary 
sorts, and £7 12s, 6d. for the L.W.R.O. brand of the Earl of 
Dadley’s Company. Shelton crown bars are priced at 
£5 15s., whilst local merchant iron is £5 10s, as the minimum, 
Local common bars are selling at £5 7s. 6d., but North 
Staffordshire bars are quoted, f.o.b, Liverpool, at £5 2s, 6d, 
to £5 5s. Hoops are firm at £6 5s.; and gas tube strip has many 
buyers at £5 5s, The heavy engineering firms are expressing their 
requirements pretty freely, and the railway rolling stock makers 
are buying large assortments of iron and steel. Bridge and gaso. 
meter establishments are well cccupied, and the demand for 
rolled material from these departments is beneficially infil din 
consequence. Galvanised sheets continue active at £9 17s. 6d. to 
£10 per ton for 24 w.g., f.0.b. Liverpool. Black sheets are 
£6 10s. for doubles, and £6 17s. to £7 for trebles, 

Notwithstanding the existence of a makers’ association in the 
galvanised sheet iron trade, prices in this branch are still the 
subject of a good deal of competition, and vary greatly. The 
Association is still without a number of the leading firms in the 
industry, and until these join it will be impossible to do very much 
in the way of getting up prices. The firms who are now outside, 
however, hold out very little expectation of their giving their 
adhesion to Association management, stating that they have seen 
too much of combination in the past to give them much faith in 
their ability to prevent undereelling, or to uphold any advance in 
prices at all permanently, 

Pig iron sellers record business steady at 52s. 6d. to 55:, for 
local all-mine hot-air, 393, to 40s. part-mines, and 36s. to 37s, 
cinder, Agents of Derbyshires ask about 40:., Northamptons 39s, 
and Lincolns 41s, to 423, 

Steel is in gocd request, and prospects are satisfactory. The 
local production of blooms and billets is developing. Good soft 
basic steel tin bars are £4 net, delivered into this district, and 
Siemens £4 7s, 6d. Ordinary sheets suitable for general working. 
up purposes is £8 10s. doubles, and £9 103. to £10 trebles. Best 
stamping sheets are £10 doubles, and £11 10s, trebles. 

The members of the South Staffordshire Ir ters 
and the local members of the Iron and Steel Institute met together 
this—Thursday—afternoon to make arrangements for the visit to 
Birmingham on August 20th, 2lst, and 22nd, of the autumn 
meeting cf the Iron and Steel Institute. Great importance is being 
attached to the forthcoming visit, and the meeting unanimously 
decided to record the Institute the heartiest possible welcome, and 
to do everything in its power to make the event a memorable one, 
= is more than twenty years since the Institute itself visited this 

istrict. 

On Taesday a gas explosion took place at the Bullfield Colliery, 
in the Rowley Regis district of the Black Country, Delongiog to 
Messrs. Marsh Brothers, by which five men were injured. hilst 
a number of men were employed at the mouth of an open- 
ipg in the thick coal, a quantity fell from ‘‘a side of work,” 
liberating a volume of gas which became ignited, causing an 
explosion. The fall of coal and escape of gas was supposed 
to have been primarily due to the sudden change in the 
temperature. The flames extended to where the men 
were pursuing their avocation, and five of them badly burnt; 
James Fry, Dudley Port, and William Rodway when brought to 
the surface being in a very critical condition. Everything was 

romptly done, both by the officials of the colliery and by managers 
ioe neighbouring pits, on behalf of the injured men until medical 
aid arrived. It appears that candles are almost invariably used at 
this colliery whilst ordinary mining operations are being conducted, 
and as there was no indication of the presence of foul air on Tues- 
day afternoon, safety lamps were not employed in the opening, 
the result being that the suddenly rel gas became ignited by 
contact with the naked me 

The Board of Trade, it is reported, have granted a further exten- 
sion of three months to the South Staffordshire Tramways Com- 
pany for use on its lines through Wednesbury, West Bromwich, 
Great Bridge, and Handsworth. The previous extension, which 
was for only one month, expired on Saturday, and there was a good 
deal of interest manifested in regard to the matter. From time to 
time extensions have been granted by the Board of Trade for the 
use of steam—which is objected to by the residents along the route 
—to give the company, it is said, an opportunity of substituting 
another and improved method of traction. These extensions 
have been made over a period of five years, but up to the present 
time no alteration in the system has been made. It is said the 
company are favourable to an electric system, but nothing definite 
has yet been arranged. 

In consequence of some of the collieries in the Tividale district, 
near Dudley, being flooded, a number of the miners have this 
week been thrown out of work. The pumping engines in the 
locality have, it is said, been stopped owing to eome dispute 
between the parties concerned as to the cost of the work of raising 
the water out of the mines, 





A 24s 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The slackening off which is usual with the close of 
the half-year is of course making itself felt upon the iron trade 
of this district, and as users are already for the most part well 
bought, a general quiet tone prevails, which tends to create an 
impression that the improvement recent] talked of is not so real 
asit has been represented. There are, however, plenty of indi- 
cations that a gradual, if only a slow revival, is in progress, and 
not a few of the complaints of slackness are due more to the 
increased facilities for production than actual absence of any con- 
siderable bulk cf business. During the long period of depression, 
renewals and improvements of plant have been taken in hand at 
many of the ironworks and engineering establishments, which 
have placed them in a position for a considerably larger output 
than previously, and in not a few instances complaints of slackness 
which are still made are due to the fact that work is not yet 
coming forward in sufficient quantities to keep them fully going 
with their increased facilities. 

Business on the Manchester Iron Exchange continues generally 
slow, and although there was a full average attendance on 
Tuesday’s market, very few transactions of any weight were being 
put through. For pig iron inquiries come forward only on a very 
limited scale, and as might be expected, second-hand holders of 
iron bought before the rise are in some instances prepared to 
offer at under present current rates. Makers for the most part 
are, however, very steady in holding to their full quotation, and 
with few exceptions are still indifferent about booking further 
orders. For Lancashire pig iron makers still quote on the basis of 
about 40s. for forge to 42s, 6d. for foundry, less 2}, delivered 
Manchester district, with district brands averaging about 37s. 6d. 
for forge to 39a, for foundry net cash, as the minimum for 
Lincolnshire, and foundry Derbyshire age about 44s. to 
44s, 6d. net cash, delivered Manchester, y cheap parcels 
obtainable are chiefly in outside brands offering there, although 
in odd cases there are sellers of Lincolnshire at under makers 

resent prices. The average for foundry Middles- 
Frough remains, however, about 43s, 10d, net cash, delivered 
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ester, with ordinary brands obtainable at perhaps 6d. below 
6 — "In Scotch wen, Eglinton could now be readily bought 
at pwc 45s, 6d., Glengarnock 46s,, and Gartsherrie 48s. to 
48s, 6d. net prompt cash, delivered Lancashire ports. 
Manufactured iron is maintaining the improvement I have 
recently reported, and makers wong mostly fairly supplied with 
orders for the present, are not at all anxious about selling for- 
ward, Although there is no actual general quoted advance, the 
tendency is to stiffen upon the low prices which makers would 
have taken a few weeks back, and £5 to £5 2s, 6d. is the minimum 
for Lancashire bars, with North Staffordshire qualities £5 2s. 6d. 
to £5 5s., delivered here. Sheets remain at £6 12s, 6d. and 
£6 153, to £6 17s, 6d., with hoops £5 153, for random, to £6 for 
special cut lengths, delivered Manchester, and 23, 6d, less for ship- 


ent. 

* Nut and bolt makers report only a very moderate business giving 
out, and prices about stationary, 

Generally a quiet tone continues throughout the steel trade, 
with rather low prices —_ in some instances for hematites ; 
good foundry qualities are stil! quoted about 52s, to 533., less 24, 
delivered here, but there are sellers in the market at 6d. to ls. 
under these figures, For steel billets, common qualities remain 
at about £3 17s, 6d., with better qualities about £4 5s. net cash, 
and £6 is about the fall average figure obtainable for steel boiler 

lates delivered here, 

In the metal market there is very little doing, business apparently 
being held back in anticipation of some possible giving way in 
prices, but quoted list rates for manufactured goods so far remain 
unchanged. A gradual but steady improvement continues the 
report | receive generally as regards the engineering industries of 
this district. The monthly returns issued by the trades union 
societies again show a steady decrease in the number of unemployed 
members on their books, and the Amalgamated Society of Engi- 
neers has now only about 6 per cent. of its total membership on out- 
of-work support, which represents a considerable reduction on last 
month’s returns. In this immediate district, where the number of 
out-of-work members has been in excess of other industrial centres, 
the position is getting more satisfactory, although the improve- 
ment is but slow, and the local cnougioped list still represents 
about 74 per cent. of the local membership. The returns of other 
engineering trades unions also show a gradual improvement as 
regards the number of unemployed members, and the reports 
received from the various districts as to the state of trade are 
generally to the effect that the recent improvement is being fully 
maintained, per: Day ony builders are fairly well off for 
orders ; locomotive works show some improvement, whilst machine 
tool makers are better employed, and reports received from marine 
centres are more encouraging. 

On Saturday the members of the Manchester Association of 
Engineers held their half-yearly meeting at the Grand Hotel, Sir 
Leader Williams, President, in the chair, The proceedings were 
purely formal, including the election of members of the Council 
and auditors for the next six months, Messrs. J. Bolas, F. W. 
Reed, and C. R. Jorns, were elected members of the committee 
of management; and Messrs, F. Walthew and A, Rea were 
appointed auditors of the Association for the ensuing half-year, 

In connection with my reference the other week to the development 
of electricity in its adaptation to railway works, at the Lancashire 
and Yorkshire Victoria Station, I may add that I had a conver- 
sation on Change with Mr. Daniel Adamson, a nephew of the 
well-known pioneer of the Manchester Ship Canal, who had just 
returned from a tour of inspection in the States, with the special 
object of getting information as to the development of electricity 
in tion with engineering works in America. He stated to 
me that generally throughout the United States electrical driving 
had been largely adopted in the principal engineering establish- 
ments, In fact, overhead cranes in almost every instance were 
now driven by electricity, the three-motor system being largely 
adopted, whilst in some of the works the machine tools were 
also being driven by independent motors, thus dispensing 
with driving belts and overhead gearing. In fact, wher- 
ever any money had been expended during the last couple 
of years in America, since his previous. visit, it had been 
principally in introducing electrical driving. He mentioned speci- 
ally Baldwin’s Locomotive Works, where one of their large shops, 
both as regards tools and overhead cranes, was being driven 
entirely by electricity, three rows of tools, each with an indepen- 
dent motor, being placed directly underneath the cranes. At their 
own works at Hyde, Mr. Adamson said they had now three cranes 
at work, driven by independent motors for each motion, and they 
were putting up further cranes to be similarly driven; they had 
already about 70-horse power of electrical motors in operation, and 
as mach additional power in preparation. 

The yard of the Albert-street Police Station, Manchester, was on 
Thursday last the scene of a most interesting exhibition, Messrs, 
Wm, Rose and Co., Salford, the well-known fire-escape makers 
and fire engineers, in order to afford the authorities > different 
towns an opportunity of inspecting a variety of escapes, placing on 
exhibition a number of machines they had just completed for 
various towns, to answer different requirements, and there were 
present representatives from London, Manchester, Liverpool, 
Bradford, Salford, Oldham, Sheffield, Middleton, Chorley, 
Rotherham, Dakinfield, Llangollen, Halifax, Bacup, Skipton, 
Brighton, Stalybridge, Norwich, Buxton, Chester, Ashton, Leigh, 
St. Anne’s, Littleborough, Widnes, Warrington, and Stafford. 
The escapes placed upon exhibition comprised twelve different 
systems, and amongst them were three representing the different 
patterns now in use by the London Fire Brigade, and these, on 
account of their plicity, bined with strength and easy 
handling, seemed to find most favour with the spectators. There 
were also several of the firm’s well-known patent ‘‘ Kingston” 
escape, the ‘new Metropolitan pattern escape, and the four- 
wheeled hose tender and fire-escape combined, All these 
escapes are so constructed that the ladders can be run in 
@ horizontal position, rendering their conveyance through the 
streets and under the arches of bridges far easier, and safer 
than is the case with the old-fashioned escapes run in a 








have also in hand a number of special lathes, suitable for brass 
finishing, of an improved type, an important feature the 
impossibility of the cuttings falling on to the screws of the slide 
rests, which are all covered in. 

For all descriptions of round coal business continues to dreg on 
slowly, with very few pits gee more than three to four days 
per week, colliery proprietors preferring to restrict their output 
rather than push sales at the excessively low prices that would 
have to be taken to secure business of any weight. The better 
qualities for house fire , of course, meet with only the 
usual restricted summer demand, and for these list rates remain 
nominally unchanged. Common round coals suitable for steam and 
— purposes are difficult to move, owing to the excessive supplies, 
and for these extremely low prices have to be taken, not averag- 
ing more than about 63. per ton at the pit mouth. Gas coal con- 
tracts continue to be placed at very low figures, not averaging more 
than 63, 6d. per ton for good Wigan four-foot, and 7s. for Arley 
coal at the pit mouth. The present limited supplies of engine fuel 
meet with a ready sale, but any approach to advance in prices is 
difficult to obtain, and it can be scarcely said that sellers are more 
than maintaining their list rates. At the pit mouth best Wigan 
Arley coals only in exceptional cases fetch more than 10s, ; 
Pemberton four-foot and seconds Arley, 8s. 6d.; common house 
coal, 7s, 6d.; and common round coal, 5s, 6d. to 63., with common 
ane 3s. to 33, 6d.; and better qualities, 4s, 6d. to 5s. 

r ton. 

"le the shipping trade business is competed for at excessively low 
figures, ordinary steam coal delivered at the ports on the Mersey 
not averaging more than 7s. 6d, to 7s, 9d. per ton. 

Barrow.—There is a quiet trade doing in hematite pig iron, and 
makers have effected but few sales during the week. Stocks, how- 
ever, are not increasing except to the moderate extent of 122 tons 
on the week. They now represent 210,918 tons, being an increase 
of 40,440 tors since the beginning of the year. Prices are easy at 
43s, 64d. net cash warrant iron sellers, and 43s, 54d. buyers. 
44s, 6d. is still the price of makers’ iron net f.o.b. usual ports, 
Thirty furnaces are in blast, compared with thirty-six in the 
corresponding week of last year. 

Iron ore is in easy request, and the tonnage raised is emall. 
Orders for all classes are naturally few, inasmuch as so small a 
number of furnaces are in blast. There is no difference in prices, 

The steel trade is depressed, and difficulty is experienced in 
getting orders, especially for rails, which are the main feature of the 
—— of this district. Plates and shipbuilding sections are in 
moderate demand, but an improvement is ex , and in the 
meantime makers are fairly sold forward. At w the mills are 
at a stand still, owing to a breakdown, but a fresh start may be 
expected on Monday next. Hoops and tin bars are quiet. Castings 
are in demand, but other branches of the steel trade are badly off 
for orders, 

Shipbuilders are busy in most departments, but as the orders in 
hand are gradually being advanced, work is getting scarce among 
the iron workers and others, and new orders are needed to keep up 
the activity of the yards. Arrangements have been completed for 
the launching of H.M.S. Powerful on the 24th of July. The cere- 
mony will be performed by the Duchess of Devonshire, and the 
occasion will be utilised as a general holiday. The constructive 
work in the Powerful has proceeded very satisfactorily, and her 
deadweight when she is launched will be about 7200 tons. 

The coal and coke trades are depressed, and the consumption 
does not increase either on the part of steam users or of shippers. 
The price of both coal and coke remain steady. 

The shipping trade continues to show marked features of depres- 
sion. The exports of ig iron from West Coast ports during the 
week were 4080 tons, and of steel 7484 tons, compared with 7505 
tons of pig iron and 8567 tons of steel in the co nding week 
of last year, a decrease of 3425 tons of pig iron and 1083 tons of 
steel. The aggregate shipments to date total up to 119,598 tons 
of pig iron and 157,678 tons of steel, compared with 180,641 tons 
and 176,463 tons respectively in the corresponding period of last 
year, a decrease of 61,043 tons of pig iron and 18,785 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A CONSIDERABLY larger output of coal marked the trade last 
week. This, however, does not indicate any improvement, the 
additional weight brought to bank being es in consequence 
of the pits having been set down duri @ holidays, A very 
moderate demand continues for house coal, and stocks are now 
to be seen at collieries which rarely ever showed such accumula- 
tions before. The metropolitan demand is disappointingly small, 
smaller than it can be remembered at any corresponding period 
in previous years, Complaints are heard on all sides of the low 
prices prevailing, and but limited orders are coming to hand even 
at these inadequate quotations. Silkstone remains at 83, 64. to 
93. 3d. for best qualities, and 7s. 94, to 83. per ton for secondary 
sorts; Barnsley softs, 7s. 3d. to 83; Ficckton, 7s, 3d. to 
7s, 64.; thin-seam house coal, at about 7s. 6d. per ton. In one 
quality—steam coal—a gratifying movement has taken place, 
stocks having been considerably lowered during the last ten days. 
Derbyshire is becoming increasingly keen in its competition with 
South Yorkshire coalowners. In the open market prices vary from 
7s. to 7s. 6d. per ton for best steam coal, Parkgate and similar thin 
seams being obtainable at 63. to 6s, 3d. perton. Gas coal, in which 
very little is doing, is lower by 1s. to ls. 6d. per ton than it was 
last year. Home railway companies are busy arranging for their 
contracts of locomotive fuel. As usual, much reticence is shown 
respecting prices, but it is understood that the leading 
companies have been able to contract for — at from 
1s. to 1s, 3d. per ton less than last year’s prices, One large com- 
pany has agreed to pay 7s. per ton, while another is reported to 
have successfully placed their requirements at 3d. per ton less, 
although in the latter case the quality is not so good as that for 
the higher quotation. Manufacturing fuel is still very difficult to 





vertical position, Another escape which attracted cc able 
attention was the firm’s patent ‘‘Curricle” escape, or combination 
of a hose cart to carry a large quantity of hose and other appli- 
ances required as first aid at the outbreak of a fire, and in addition 
on the top of the cart a set of laddera, which can be easily swung 
from the horizontal to the vertical or working position for reaching 
the upper parts of buildings, or, if power by can be taken off 
altogether and used apart from the cart in any required 
position, To show the strength of these escapes, on one of them 
with ladders fully extended to 50ft, twelve men were placed, 
without the slightest signs of the ladders having been unduly 
strained. Another interesting test was given by the Manchester 
Fire Brigade putting a pair of their horses in the four-wheeled escape 
and hose tender combined, and after running the same at full 
gallop round the spacious yard of the police station, bringing the 
carriage suddenly to a standstill in the middle of the yard, the 
escape proper being then uncoupled within the space of a few 
seconds, and ready to be worked by itself as an ordinary two- 
wheeled escape, the tender being drawn away from it. After an 
exhibition of the working of the escape by itself, it was again 
in a few seconds coupled up to the tender and then driven round 
the yard at full pacer 4 

Messrs, Cunliffe and Croom, of Manchester, are introducing a 
new patent attachment for cutting mitre and bevel wheels from 
the solid, by which the whole of the space is taken out in one 
traverse of the cut, leaving the same taper form as is ordinarily 
done on a wheel-cutting machine in three cuts. The cutter em- 
ployed is made in halves, divided in such a manner that only two 
of the cutting teeth in the circumference are affected, and the 
traverse of the cutter is the same as for cutting ordinary spur gear, 
thus savi two-thirds of the time usually taken. The attachment 
I saw wor was applied to an ordinary back-geared milling 
machine, and the work was being very effectually done, The firm 





pose of. Good slack can bo had in quantities at 43, to 4s, 6d., 
ordinary pit slack as low as 2s, 3d. to 2s, 6d., while smudge is 
accumulating at the pits, although coalowners take from 10d. to 
ls. per ton to get rid of it. e coke trade continues in as 
unsatisfactory a state as ever, those most experienced in the busi- 
ness declaring that at no time within their recollection have profits 
been so small or business so difficult to procure. No more than an 
average weight of coke is being sent to North Lincolnshire and 
Derbyshire ; the current price about 93. per ton, while secondary 
sorts do not command more than 7s, to 7s, 6d. = ton. 

It is expected that the working of the canal by the South York- 
shire Navigation Company will lead to a considerable increase in 
the business done with Gooleand Hull. The condition of the water- 
ways is being rapidly improved with a view to expediting transit, 
be it is confidently expected that the weight of coal sent by 
water to the Humber ports will very soon be doubled. Mauch in- 
terest was exhibited the other day on the arrival in the canal basin 
at Sheffield of a steamer capable of carrying 110 tons of merchan- 
dise, The vessel, which is built of steel, belongs to Messrs, S. 
Richmond and Sons, agent shippers, Hull ; is provided with com- 

und engines of 14-horse power, and can make the journey 
Sheffield to Hull in thirty hours, instead of three days, 
the time required by ordinary canal boat. On Saturday a 
number of people assembled to witness the departure of the 
steamer from Sheffield, the first vessel of its kind to leave 
the canal basin, She carried a cargo of general merchandise, 
weighing about ninety tons, consisting of bar and sheet iron and 
bags of bone dust. e vessel drew about 5ft. 9in. of water. The 
merchandise was intended for the Continent, and will have to be 
reshipped at Hull. The idea when the Sheffield Canal was first 
taken over from the Manchester, Sheffield, and Lincolnshire 
Company to the present Company was that it should be wide 
enough and deep enough to admit of vessels getting loaded at 





Sheffield and going right away to their port of destination without 
reshipping the cargo at Hull, This idea has been somewhat 
modified, but the improvements upon the navigations will be a 
great advance on wha sata 4 existed. 

There is again a rather quiet feeling in the iron trade, prices 
remaining at the quotations given last week, and in sowe in- 
stances pretty firmly held. Hematites, East Coast, at 503., West 
coast 523., both delivered in Sheffield; Lincolnshire forge iron 
about 35s. 6d. to 36s, per ton ; Bessemer wire rods, £4 lds. per ton ; 
high carbon rode, £7 53.; special rope rods, £9 10s.; Bessemer 
billets, £5 7s. 6d. to £5 12s. 6d.; old steel rails for re-manufac- 
ture from £2 123, 6d. to £2 15s. 

Rather more is doing in the rolling mills, which is an indication 
of improvement in the lighter industries, although, so farasinquiries 
G9, very little evidence can be found except in one or two grades of 
cutlery and files. Better orders are coming in from the Continent 
for several of our firms, but the home demand continues quiet, and 
complaints are freely heard of inadequate employment in almost 
every department in the cutlery, silver-plating, and the lighter 
industries generally. 

A slight advance is noted in the engineering trades, but the orders 
received are coming into comparatively few hands, Wire for haul- 
age ropes used in mines, for cable trams, telephone, bicycle, and 
similar purposes is pretty brisk. 

More is doing in crucible steel chiefly on foreign account. The 
expectations formed of a good business being done with Japan at 
an early date have already been justified. Some good work is at 

resent being completed for that country. Farther inquiries 
indicate a development of work from Japan. China exhibits little 
movement, although a good deal of steel has been sent to that 
country, and several orders are now in course of completion. 
Although it is not expected that the Japanese trade will be a per- 
manent one, it is impossible for that country to be self-supplying 
for a considerable time, and in the meanwhile England will benefit 
materially. There is also a larger demand for tool steel, which is a 
good sign in respect to its bearing upon skilled artisane, 

Very little railway work is coming in from English companies, 
and not much can be ex until traffics begin to look up. 
Stores and rolling stock, however, have been run very low, and 
when the demand does come it will come witharush. If it synchro- 
nises with a “‘spurt” from the foreign and colonial markets, there 
will be more work pressed upon makers than they anticipate. 
That, however, is an affliction which they will be glad to confront, 
for the railway material trade has been exceptionally weak for 
many months, 

The Shabzada and suite were to have visited Sheffield on the 
19th inst., and the Mayor, the Master Cutler, and other of the 
city magnates were in waiting to receive him at the Midland 
station. His Highness, however, did not arrive, having gone 
straight on from Leeds to London. It was stated by one telegram 
that he was suffering from a slight cold, but a later telegram 
received at the Cyclops Works, where he was to have witnessed 
armour-plating and other processes, added that the surgeon con- 
sidered the height of the Shahzada’s temperature made it too 
risky ‘‘ to allow him to visit any worshops in the circumstances,” 
and therefore his Highness had to abandon the proposed visit to 
Sheffield. The visitors invited to meet the Shahzada went over 
the yy Works, and were greatly interested in the programme 
which had been prepared for the Afghan Prince. A visit was 
afterwards paid to the Electro Works of Messrs. Walker and Hall, 
of which the Master Cutler, Mr. C. H. Bingham, is one of the 
principals. There the beautiful processes of the silversmith, 
plating, &:., were exhibited in their latest developments, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THERE can be little question that trade is reviving generally, not 
only at home, but also abroad—and especially in the United States, 
which often is the earliest to be influenced by a wave of prosperity, 
and then this is reflected on our own trade. That was no doubt 
the case when American consumers of iron and steel got so much 
of these materials from British manufacturers, but it hardly holds 
good now, when comparatively so small a supply is required from 
us. Nevertheless, the favourable reports are having a good effect 
on our market, and buyers are more ready to operate than they 
have been for a long time, Not only is there improvement 
noticeable in the pig-iron trade, but it is seen even in 
a@ more marked degree in the steel and shipbuilding in- 
dustries, while some of the ironfounders and engineers also 
have mere to do, and speak hopefully of prospects; the 
only branch of business in this district that continues really 
depressed is the finished iron trade, which, however, is un- 
doubtedly a rapidly decaying industry, and which is being 
shouldered ont of existence by the competition of steel. The iron 
rail trade has long been almost annihilated by steel, and now 
buyers seldom inquire for iron plates or angles, taking steel 
instead, for they can get the better material at practically the 
same price. Only the iron bar manufacturers seem to have any 
chance in the competition with steel, but even there the competi- 
tion is becoming keener, and people who less than a year ago 
pinned their faith upon iron bars are now taking steel bars, A 
good many fair contracts for steel ship-plates have within the last 
few days been — and the price is steadily maintained at 
£4 15s. per ton, less 24 per cent. and f.o.t., while steel ship angles 
are at £4 12s, 6d., less 24 por cent. f.o.t. There has been more 
demand also for steel boiler plates, as boilermakers and engineers 
are profiting by the improvement in shipbuilding. Notmore than 
£4 10s. can be got for iron ship angles, and £4 123, 6d. for iron ship 
plates, both less 2 r cent, and f.o.t. Common iron bars are 
maintained at £4 15s., less 24 per cent, f.o.t., but little is done in 
them, though the prospects are on the whole more hopeful. 

Better trade ped a more sanguine feeling is reported in the pig 
iron industry, and generally sellers can secure 31. per ton more 
for Cleveland pig iron than they could last week, the improve- 
ment in price being partly due to the very heavy shipments that 
are being recorded this month, these being much above a June 
average, and it appears probable that they will beat the record, as 
they are above those of April, which occupied the premier position 
in that respect, The exports of pig iron from the Tees this month 
to Wednesday night reached 72,041 tons, as compared with 
61,890 tons last month, 70,560 tonsin April, and 53,908 tons in the 
corresponding month of last year to 19th. On Monday alone, no 
less than 8695 tons were shipped from Middlesbrough, and with 
8260 tons of finished iron and steel, made a total of iron and steel 
exported that day of close upon 12,000 tons. Another circum- 
stance which has tended to strengthen the pig iron market 
is the opposite of satisfactory, viz , the disastrous boiler explosion 
at the Redcar Ironworks, which has led to a total stoppage of the 
four furnaces, a stoppage which will ow last for several 
months, as all but three out of a range of fifteen large boilers have 
been wrecked, and those three have been removed from their 
seating. By the stoppage of these furnaces the production of 
Cleveland pig iron has been reduced 2500 tons weekly, and that at 
a time when the exports are so heavy, and are likely to continue 
brisk. There was a tendency last week towards lower prices, but 
undoubtedly this regrettab!e accident has checked it, and made 
sellers more cautious, especially in regard to selling for forward 
delivery. 

ems, Walker, Maynard, and Co. are losing no time in getting 
steam power. They have already obtained portable boilers, local 
ironmasters having lent them, and the first care of the firm will 
be to apply the blast so as to smelt the material that is left in 
the furnaces, treating the furnaces one by one, and then fill them 
up with coke so that they can stand without harm until new 
boilers are fixed and the works thoroughly repaired, It is fortu- 
nate that the molten metal had been run out of the furnaces 
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just before the accident occurred, otherwise the proprietors would 
have had a most difficult task to restart the rok 

The makers and most of the merchants have this week been 
quoting 35s. 3d. per ton for —— f.o.b. deliveries of No, 3 
Clevsland G M.B. pig iron, and they have been firmer in asking 
this, as Clsveland warrants have also gone up to that figure, advanc- 
ing 34d. on the strength of the accident, it is alleged. Some 
makers have keen able to get 353. 3d., but second hande have taken 
353. 14d., and even 35s, has been accepted for small quantities to 
he taken away at once. Now it is not easy to buy under 353. 3d. 
The stock of Cleveland 1 pig iron in Connal’s stores on Wednesday 
night amounted to 120,698 tons, or 3587 tons increase for the 
month. With increasing shipments and reduced production, stocks 
in the public stores should soon begin to decline. No, 1 Cleveland 
pig iron has been increased to 37s. 3d., No. 4 foundry to 34s, 31., 
and grey forge to 333. 6d. per ton, f.o.b., prompt delivery, busi- 
ness last week having been done at 3d. less. Local hematite pig 
iron makers find their business reviving with the improvement in 
the steel industry and the enlarged shipments, and they are not 
taking les: than 42:. 3d. per ton for mixed numbers, which they 
are not likely to recede from, because the cost of production is in- 
creasing, owing to the greater cost of conveying the ore, The 
rates of freight from Bilbao are 6d. per ton higher than they were 
in the spring, and are not likely to ' easier until the Baltic ship- 
pivg season 1s over, even if then. There are not nearly so many 
steamers offering, as more profitable employment can be found for 
them in other trades. Consumers of coke have generally renewed 
their contracts for next quarter or half-year at the prices that have 
ruled during the closing half-year, viz , about 12s, 3d. per ton on 
the average, but consumers have not been so ready to enter into 
the business this week, as they are disposed to wait until they see 
what influence the closing of the Redcar Ironworks has upon the 
market, seeing that the stoppage of these works will mean a reduc- 
tion of over 2500 tons weekly in the consumption. So far it has 
not had much influence, as there is a better or demand, and 
besides the firm supplying the bulk of the coke to the Redcar 
Works is one of the leading concerns in Durham, and will be able 
to find a market elsewhere for its produce, 

The shipbuilders are doing a larger business than at any time 
during the last two years. The ranks of the idle steamers are 
being rapidly thinned, for cut of the 84 laid up in the Tyne at the 
end of April, no fewer than 30 have since been put to work again, 
leaving 54 still idle. Rates of freight are advancing, and it is now 
possible for profitable employment to be obtained for vessels. 
Thus there is more disposition to order new vessels before the prices 
goup. That there is more work at the shipyards is indicated by 
the report of the secretary of the Boilermakers’ and Shipbuilders’ 
Association, who have 588 fewer unemployed members than they 
had a month ago, the percertaze of the unemployed having 
decreased from 12 to 11. Messrs. Doxford and Co., of Sunderland, 
have, in addition to orders recently reported, secured contracts for 
other two turret steamers, of which type they are the inventors. 
Each vessel is to be of 5500 tons, and to steam 10 knots. One is 
for a Hartlepool firm, and the other for Bilbao owners. The Shab- 
z\da visited the Elswick Works on Monday, and devoted himself 
chiefly t»i ting the Ord department. Hs took very keen 
interest in a one-pounder Hotchkiss gun on a field carriage, 
worked it himself, and asked to have it dismounted. At the ship- 
yard the Buenos Aires, a cruiser for the Argentine navy, anda 
— catcher for the Chinese navy, were visited, and two tor- 
P 





oes were fired from a tube. 

The Northumberland coalmasters are keeping their pits well 
employed, and are shipping steam coal very freely to the Baltic, 
there boing a better demand than is usual in June—but that is 
because the deliveries hitherto have been considerably below the 
average, owing to the bad weather and the late opening of many 
of the ports in the Baltic. The number of unemployed miners on 
the books of the men’s Association bas been reduced, as it has also 
in Darham, though in the latter district at some collieries it has 
been necessary to discharge some of the hands—this being so at 
the Hunwick Colliery, owned by Messrs. Bolckow, Vaughan, and 
Co. The Northumberland colliery mechanics decline to agree to a 
reduction of 24d. per day in wages proposed by the masters ; but 
they will consent to 24. reduction, and it ought not now to be diffi 
cult to arrive at a compromise. The Northumberland miners have, 
by a considerable majority, declared in favour of abolishing the 
Conciliation Board, and at the end of this month will give the 
required six months’ notice to this «ffect to the secretary of the 
owners, The Board has only been a year in operation. 

The death is announced of Mr. John Lambert, one of the most 
widely known colliery engineers in the county of Durham. He has 
been associated with the Peases for over fifty years, and assisted 
them in opening out the Auckland coalfield. He served his time 
in the Hetton Colliery shops, and was afterwards at the Adelaide 
Colliery, where in 1851 he entered into a contract with the owners 
of the Aielaide and St. Helen’s Colliery, then the S:. Helen’s Coal 
Company, to maiotain their engines, machinery, &:. He after- 
wards became engineer ¢f a!! the collieries belongivg to the Peases 
Me the Auckland district, a position which he held till 1890, when 

e retired. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THe pig iron market has been fairly steady, but somewhat 

reduced business has been done in Scotch warrants, which have 
generally sold a chade above the lowest figures of last week. A 
rather better tone characterises the market, and this is supposed to 
be due to the fact that the holidays are near at hand, and a certain 
amount of work has to be got through before theirarrival. Scotch 
warrants have sold from 43s. 24d. to 43s. 44d., cash, and Cleveland 
353. to 853. 2d. Cumberland hematite has been done at 43:3, 74d., 
fourteen days, and Middlesbrough hematite is quoted at 42s. 
cash, 
Since Jast report two furnaces have been put out of blast at 
Gartsherrie for repairs, and there are now 75 in operation, compared 
with 73 at this time last year, 45 producing ordinary, 26 hematite, 
and 4 basiciron. It is unders' that makers’ stocks do not sbare 
much attention, but accurate figures are unobtainable. The 
quantity of pig iron in the warrant stores in G'asgow is 282,000 
tons, which 13 about 29 000 tons less than at this time last year. 

The prices of Scotch makers’ pigs are as follows :—G.M.B , f o.b. 
at Glasgow, No. 1, 44s. 6d.; No. 3, 42s, 6d.; Monkland, No. 1, 
453 ; No. 3, 42s. 6d.; Carnbroe, No. 1, 458. 6d.; No. 3, 43s.; 
Clyde, No. 1, 48s, 6d.; No. 3, 45s, 6d.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 50:. 6d.; Nos. 8, 46s. 6d.; Coltness, No. 1, 52s; 
No. 3, 483. 6d.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 
443, 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 44s, 6d.; Dalmelling- 
ton at Ayr, No. 1, 463.; No. 3, 44s.; Carron at Grangemouth, 
No. 1, 54s. 6d.; No. 3, 493. 6d.; Shotts at Loith, No. 1, 52s.; 
No. 3, 493. 

Tbe shipments of pig iron from Scotch ports in the past week 
wera 6815 tons, against 5606 in the corresponding week of last year. 
Ho!land took 300 tons, Canada 20, South America 43, India 40, 
Anstralia 77, France 161, Italy 100, Germany 185, Belgium 32, 
other countries 220, and coastwise 5638, against 3409 in the same 
week of 1894. The total pig iron om pe for the year to date 
are 144,152 tons, compared with 126,325 in the corresponding 
period of last year. 

A noticeable feature of the warrant market is the increased 
amount of business in Cleveland iron, the stocks of which are light. 
There appears to have been some pressure to eell at the end of last 
week, and this had a weakening effect on prices, but the rates have 
since been rather better. It is expected that a larger amount of 
Cleveland iron will be required by founders in the course of the 
autumn months, 

A steadier tendency has marked the course of the hematite 
market, and although the amountof businessdone is not very large 





in warrants, the consumption of makers’ iron, both Scotch and 
Cumberland, is well maintained. 

The finished iron department is quiet, there being just a little 

more appearance of activity at some of the works, due to the 

ity of pushing forward existing contracts, Merchants are 
not at all satisfied, however, either with home or foreign sales, 
Prices show little alteration. 

In the steel trade there is no fresh developement, and prices 
remain very low. A fair inquiry exists for mild steel in connection 
with shipbuilding contracts recently placed. 

There is, if anything, a rather better feeling in the coal trade 
this week, caused, it is thought, by improv ees returns, 
The total shipments from the Scotch ports for the week were 
176,205 tons, against 146,234 in the preceding week, and 164,457 
in the corresponding week of last year. The market is, however, 
quite easy, supplies being very heavy ; and there is no change in 
prices, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE last month of the ‘‘ half” promises to be a good one in the 
coal trade. Over 300,000 tons were sent away last week from the 
Cardiff ports alone, and the clearances at Swansea and Newport, 
Mon., were satisfactory. The ‘‘ bookings” and steady coming in of 
“‘ arrivals” promise well. I am glad to note that Monmouthshire 
coal is in better demand, and slightly improved prices are quoted. 

Swansea shipped 31,600 tons last week, and Newport, Mon., 
47,530 tons foreign, and 19,737 tons coastwise. I am pleased to 
note that Swansea is steadily regaining its patent fuel trade. Last 
week it despatched 8685 tons to France, Spain, Italy, Beyrout, 
and Algeria, the last-named taking 3100 tons, 

Briton Ferry is steadily increasing in prominence, and it is a 
question whether this port, or Llanelly, will figure in rotation to 
Swansea as the fourth port in Wales. Coke and coal thipments are 
on the increase there, the Osean Company, Cory, Bwllfa Com- 
pany, and others figurip re Coke prices :emain ; pitwood 
is advancing 15s, to 15s, 3d. Cardiff. The Dowlais new colliery at 
Aberdare Junction is not quite completed, so I shall postpone a 
description of the biggest sinking on record in Wales until finished. 

It is rumoured in the district that Dinas Colliery, Rhondda 
Valley, which has been idle for two years, is to be restarted. The 
idea, I hear, is not to restart the old workings, which must now be 
in a bad state from falls and breaking up of roads, but to sink to 
the five and seven feet seams, which are intact. Dinas coal in 
Coffin’s time was in great repute, and was worked for nearly half a 
century. 

The duration of coal valleys is strikingly illustrated by that of 
Aberdare, which seems of late years to have renewed its youth, 
The building going on there is very great, the aim being—one that 
has often been prompted in this for colliers to acquire 
their own freehold. Building societies in this and neighbouring 
valleys are very much in evidence, and being carefally managed. 
offer moderately good returns for small investors. 

A survey of the coal output over a wide district of late gives 
hopeful prospects es regards steam coal, but the house coal trade 
is, I os ay to add, very dull, The demard has fallen cff so 
materially, that many house collieries are now working short time, 
and this will tell badly upon colliers’ excursions this season. 

Attendance on Change at Cardiff and Swansea has been good 
of late, and business animated in all but house coal trade. At 
Cardiff midweek prices were as follows :—Best steam coal, 10s. 3d. 
to 103. 6d.; seconds, 93. 3d. to 9s, 6d.; best Monmouthshire, 9s, 
to 93, 8d.; seconds, 8s. 3d. to 8s. 6d.; best small, 4s. 9d.; seconds, 
4s. 6d.; best households, 93, 6d. to 93. 94.; No. 3, Rhondda, 
93. 6d. to 93. 9d.; brush, 7s. 6d. to 83 ; small, 6s. 6d. to 63, 9d.; 
No. 2, Rhondda, 7s. 94. to 83; through, 6s, 3d. to 6s. 6d.; small, 
4s, 3d. to 4s, 6d.; patent fuel, 10s. 

The demand for iron ore indicates an improvement. Five 
cargoes came to port one day this week from Dowlais, several from 
Cyfarthfa, and two of unusual tonnage from Ebbw Vale and 
Biaenavon. Cardiff prices are lls, 6d. for Rubio to lls, 91.: 
Tafaa and Garucha, 103. 9d. to 1ls.; Porman, 103. to 10s. 3d. 
The principal consignments are from Bilbao, one coming also from 
Salta Cabella. I note one feature of interest at Cyfarthfa Works, 
a stock of the old Whitehaven ore which was at one time, states 
the historian of the iron and steel trades cf Wales, abundantly 
used at Cyfarthfa, Dowlais, and Plymouth works, 

The iron and steel trades are no worse, and, sometimes, a quiet 
revival seems likely. A cargo of iron left Wales last week for 
Genoa. Cargoes are generally now limited to one a week, At the 
various lines I have noticed of late about the usual average of 
steel bar from the principal works going West. Cyfartha, Dowlais, 
Ebbw Vale, and Blaenavon, are moderately occupied. Neither 
seems to be brisk. Briton Ferry has tarned out a fair average of 
ingots and steel bars, and one sign there has been the restart 
of a furnace which has been idle for some time. 

Taere is to be no dividend declared at Ebbw Vale at the next 
meeting, and the announcement told, as usual, upon stock tempo- 
rarily. There is, however, confidence entertained, and shares 
have revived a little since. Another proof ofa slight improvement 
for the better in the iron and steel trades is to be seen in the 
tag re-start of the Blaina Iron and Tin-plate Works. These 

ave been quiet for two years, but are to show action again in 
July, and it is stated that business has been secured which will 
last the year. 

There was another large clearance of tin-plates at Swansea last 
week, no less than 5000 tons going to America. The total ship- 
ments were 82,772 boxes ; mt at various works, 65,542 boxes 
bringing stocks down to 109,560 boxes, as compared with 126,7 
boxes this day week, and 304,008 boxes the corresponding week 
last year. Prices, as may be inferred, are hardening ; and I — 
next week to chronicle them as getting out of the old rut. Last 

uotations are:—Bessemers, steel cokes, 9s, 44d. to 93. 6d.; 
iemens, 93. 6d. to 93. 9d.; ternes, 17s, 6d. to 21s, 6d.; best char- 
coal, 10s. 6d. to 123, 6d. 

Pig iron, Glasgow, is at 43s, 4d. Iron and steel quotations are 
unchanged, steel rails, heavy, being offered freely at £3 12s, 6d. to 
£3 15s. Steel bars, £3 15s, 

There is little change 1n the tin-plate situation. Many mills are 
stil] idle, and here and there differences exist between employers 
aod workmen. The Llanelly district shows little or no improve- 
ment. At the Old Lodge the mills are idle, and unless the men 
come to terms the tin-house will be closed ina week. 1 note that 
the tin-plate works of the Newport district are busy. On one day 
this week ten cargoes left that port for Bristol, Live 1, and 
Swansea. In the Briton Ferry district the Villiers Works are 
working on the 124 percent. voucher, The Vernon, Gwalia, Baglan 
Bay are also busy, and at Earlwood another mill is to be started. 

he fixing of the new pair of lock gates, built by Messrs, 
Armstrong, Mitchell, and Co., for Port Talbot, was completed on 
Monday last. Contracts have been entered into for the building 
of a jetty and goods wharf. 

Sume of the Glamorgan County Council are beginnirg to demur 
at the ‘‘raid on Wales ” for watering grounds, The unusual 
drought prevailing causes this alarm, but in ordinary seasons 
Wales has abundance and to spare. The Rhondda Valley is at 
present in almost a state of water famine ; usually it is one of 
the scenes of the heaviest rainfalls, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Last week’s accounts of the business done in iron and steel are 
generally more favourable, and the tendency is towards improve- 
ment. Prices, though tolerably firm, must still be ed as 





———. 


extremely unsatisfactory, in many instances not covering th 

of production. Comparatively good reports are given ~ ee 
the employment in the Silesian iron industry. Orders, thoy 4 
still of small weight, have increased in number. There has bere 
a specially brisk inquiry for malleable iron, chiefly on foreign 
account, and there is firmness and even an advancing tendenc 
perceptible in quotations, The Silesian-Middle-German rolling 
mill convention will hold a meeting at the end of the present 
month, for the purpose of regulating and probably raisirg the 
list prices, 

Pig iron trade in Austria-Hungary continues flat, but a regular 
and even lively business is done in the different branches ot the 
manufactured iron department. Plates and girders meet with 
brisk demand, and a number of the mills are so well supplied with 
orders that they had to stipulate for longer terms of delivery, 
Some makers have tried to raise the price for girders, but without 
success, Botter prices are not likely to be obtained so long as the 
German offer their articles at prices corsiderably lower than 
inland producers can afford to take. In a number of cases German 
girders have been sold at M. 85 p.t.; while the lowest price in 
Austria is 106 fl, p.t. Some pretty large orders are expected 
to he given to the arms factories within the course of the next 
month, the Austrian Minister of War having recently brought in 
a request for the sum of 20,027,000 fl. forthe supply of arms and 
ammunition. 

The French iron market has been remarkably quiet curing the 
week, Large contracts continue scarce, but a number of smal] 
orders have been coming forward, and the majority of the works 
are reported in pretty regular occupation. There has been some 
firmness noticeable in quotations. 

The steel trade is dull, and there is also but little life stirring in the 
railway and engineering department. In the mines of La Vernaréde, 
near Nimes, a boiler explosion caused the death of six persons, 
while three others were seriously injured. 

Belgian iron busi has r ined in entirely the same position 
as last week. Both in crude and in finished iron very little is 
done ; inquiries coming upon the market show a Cecided falling off, 
and prices naturally remain weak and anremunerative. The coal 
trade in Belgium is tolerably good, and firm quotations are re. 

rted. During the first four months of the present year import 
in coal was 459,183 t., against 450,914 t. in the year before, of 
which 225,385 t. came from Germany, against 230,902 t. last year, 
Import in coke rose from 96,721 t. on 126,485 t., 124 498 t. coming 
from Germany, against 95,080 t. for the same period last year, 
Export in coal amounted to 1,510,149 t., against 1,321,511 t., of 
which 95,017 t. fall to Germany, against 71,205 t. last year ; export 
in coke was 289,320 t., against 304,833 t. forthe same period the 
year before, 52,001 t. being sent to Germany, against 53,700 t. for 
the first four months last year. 

Business on the iron market in Rheinland-Westphalia bas been 
pretty quiet. No large orders have as yet been booked, only 
immediate requirements being covered. there is a slight increase 
in stocks noticeable, although, output has been restricted in some 
instances, and a very keen competition prevails, both from inland 
and foreign firms, which all, of course, tends to increase the weak 
condition of prices. Concerning the different sorts of iron, there 
has been a slight improvement experienced in the demand for pig 
iron, in the Siegerland especially. Some fair orders have recently 
been placed, and these have caused several! firms to be ratker 
briskly employed. Quotations may be considered as firm. A 
fairly animated tone can be noticed on the malleable iron market. 
Bars are reported in satisfactory request on home account, but 
for export a falling off in demand is complained ot. 

Concessions in prices have been rather less frequent of late, and 
a slight advance in quotations has evcn been ventured upon in one 
case. Girders are well inquired for, but over-production prevents 
an improvement in quotations. Hoops have been in decidedly 
better request upon the week ; the plate mills are reported in good 
employment, but complain of the continuing weakness in prices ; 
and there is likewise a brisk demand coming in for sheets, 
especially in the Siegerland and the Rhenish districts—but only in 
exceptional cases have better prices been obtainable. There has 
been a fair export in sheets to Russia just lately. All sorts of rail- 
way requirements remain in slow request. Boilermakers and 
machine factories complain of a want cf speculation, and of 
ruinous prices ; the foundries are, for the most part, indifferently 
occupied. In the cutlery and hardware businers considerable quiet- 
ness is reported; but up to date the shops have been pretty 
regularly engaged, and the firms that are doing export trade talk 
of fair prospects for this year’s business to Russia and the 
adjoining countries, 

alue of German import and export in 1894 was, according to 
statistics recently published, as under :— 





Import. Export. 

Marks. Marks, 
1894 4. oo oo ce 3,938,251,000 2,961,454,000 
1893 .. «0 oo cs 3,61,738,000 3,091,958,009 


This is a decidedly unfavourable result, import showing a de- 
crease of M. 23,487,000, while value of export is M. 130,504,000 lees 
than in the year 1893, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a large attendance on’Change to-day. A fair demand 
for steam coal prevailed, and prices were firm at last quotations. 
The general shipments of coal during the week have been good. 
Stems are well filled. The following large steamers, amongst 
others, are due to load, viz., the Amara, 4200 tons; Palmas, 


90 3200 tons ; Eiffel Tower, 3600 tons; Marino, 4600 tons, and the 


sailing ship Procyon, 3300 tons, The price of pitwood bas still an 
upward tendency. 

The Rhy] is discharging a cargo of iron ore at the E»bw Vale 
Wharves, and the Minuie Irvine, at the Blaina Wharf. The 
Austin Friars and Woodlands are expected. A large number of 
vessels have been loaded with Forest of Dean coal at the Lydney 
and Cramp Meadows Wharf during the week. At the Great 
Western Wharf the Irish Girl has discharged a cargo cf cement. 
Two cargoes of Irish oats have been discharged for the Cardiff 
Milling Co., and one for Parnell and Evans, Limited. The Arbib 
Brothers has heen undergoing repairs in the Union Dry Dock, and 
the Alriken in Mordey and Carney’s Docks, The latter firm have 
ee. eve attending to the Procyon in the Alexandra Graving 

iock, 

Prices ruling to-day were as follows:—Coal: Best steam, 9s. to 
9a. 6d.; seconds, 83. 3d. to 8s, 6d.; best house coal, 103, 3d.; dock 
screenings, 4s, $d.; colliery smail, 43. 6d.; smiths’ coal, 6s. 6d.; 
patent fuel, 103. 6d. Pig iron: Scotch warrants, 433, 44d.; hema- 
tite warrants, 43s, 6d., f.0.b, Cumberland ; ~~ Se No. 3, 
35s. 2d. prompt; Middlesbrough hematite, 42s. 1d. Iron ore: 
Rubio, 11s. 8d. to 11s, 6d.; Tafna, 103. 9d. to lls. Steel rails, 
heavy sections, £3 12s. 6d.; light sections, £4 5s. Tin-plate bars, 
£3 ibe; Siemens tin-plate bars, best, £3183, Tin-plates: Bessemer 
steel coke, 93, 6d.; Siemens, coke finish, 93, 6d. Pitwood, 15s. 6d. 
to 15s. 9d. London Exchange Telegram: Copper, £42 7s. 6d.; 
Straits tin, £62 5s, Freights easier. 








Tue girders of the Bourse now being built between 
Market and Chestnut-streets, and extending from Fourth to Fifth- 
streets, Philadelphia, were come time ago hauled to the site of the 
building. Many cross-flags and manhvle covers were broken, ard 
a rat from in to jin. deep appeared everywhere on the 
granite paving along the route of the hauling, whereas, the Rail- 
road and Engineering Journal says, no trace of the wheels was lef« 
on the asphalt paving around the City Hall. These girders weigh 
about 30 tons each. Of this about 20 tcns came on the rear pair 
of wheels, which had 7in. tires, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 11th. 

THE newspapers are filled with more or less 
reliable evidence of returning industrial pros- 
perity. Prices are advancing in many lines, and 
manufacturers are accumulating orders for 
autumn execution. This fact lays the founda- 
tion for a general rise of prices in August. The 
banks are well supplied with eur and indica- 
tions are not wanting that there will ba a general 
demand for it next mofith, sufficient to advance 
rates, and even stimulate a speculative feeling. 
The iron and steel makers are rejoicing over the 
return of 1892 conditions. Fig iron i3 50 cents 
highor, bars are quoted one dollar per ton higher 
than last week on small orders, nails are point- 
ing upward, boiler plate and tank are firmer 
under a heavier demand, and even girder rails are 
pringiog a better price than thirty ee ago. 
Still this does not mean booming times. ost of 
the work secured ie at a price that allows a very 
littlemargin. Then coke will be advanced July lst. 
The railroads are trying to work rates a notch 
higher, and none but a few shippers would be 
sorry if they did. Traffic is increasing in volume. 
The coal situation is the same, The Pocahontas 
strike is still on, other regions are at work. The 
miners have failed in their scheme to work up a 
general strike, but the effort will be renewed 
year after ye:r; that is their ultimate object. 








LAUNCHES AND TRIAL TRIPS, 


The twin-screw tug Teir-El-Mina, lately built 
by Messrs. Fieming and Ferguson, Paisley, went 
down the river on Friday last for speed and 
power trials, and on the measured mile the 
power developed was about 20 per cent. in excess 
of that required by the contract, the speed being 
tally 11 knots, 

Messrs. Fleming and Ferguson, ergineers and 
shipbuilders, Paisley, launched from their yard 
on the 18th inst. the powerful steel screw tug 
Atlas. The vessel has been built to the order of 
the Admiralty, and will be fitted with compound 
surface-condensing engines. The Atlas is part 
of an order for plant required by the Admiralty 
for improvements being made in the harbour 
accommodation at Gibraltar. 

Oa Saturday, June 15th, the steamer Nicolaill., 
built by Lobnitz and Co., Renfrew, to the order of 
the United Steamship Company, Copenhagen, ran 
her official trials on the Clyde, and sailed the same 
evening for Copenhagen. The results gave great 
satisfaction to all concerned, fully a kn»t more 
than the contract speed being obtained. Mr. L. C. 
Cispersen, the superintending engineer of the 
United Steamship Company, was present on their 
behalf. The vessel has been built under special 
survey of Bareau Veritas, to the highest class, 
Messrs. Robinson and Lucas, of Bureau Veritas, 
Glasgow, were present ; also Captain L. R. Cas- 
perzen, Dr. Carrie, Mr. Hutten, and other guests. 
The builders have two other similar vessels on 
order for the same owners. 

Messrs, Cox and Co., Falmouth, launched last 
week the fifth submarine mining steamer they 
have supplied to the War Dapartment. The 
vessel has a length of 86/'‘t.: b2am, 18ft.; depth, 
§?ft. The framework and vlating are of steel, 
planked over all with teak. The cabins are hand- 
somely fitted for four officers forward, and for 
eight seamen aft. There is a teak chart-house, 
fitted with polished mahogany hair - staffed 
cushions, and silk rep curtains, kc. The steering 
gear—-Archer’s pitent—is fitted on as‘eel bridge, 
raised above the deck in the usual position. She 
will have two masts with square sail, staysail, and 
trysail, and her appliances for laying and lifting 
mines consist of a steel steam crane forward, all 
the motions cf which are controlled by a two- 
cylinder engine below deck. There is also a 
derrick, box joggle, and combined steam winch 
and capstan. She has large fresh-water tanks for 
boiler and drinking purposes, and unusually large 
banker capacity. An awning will be fitted over 
the main deck, and ventilation specially provided 
for. The after deadwood is omitted and a wide 
balance rudder supplied, so as to enable very 
quick turning to be accomplished. Her engines 
are compound—two complete sets—the cylinders 
being llin. and 22in. by 15in, stroke, with an 
extra large surface condenser and an indepen- 
dent centrifngal circulating pump, with engine 
attached. There is also a large duplex pump, to 
ect as supplementary circulating air pump, and 
for feed, bilge, and fire engine purposes. The 
stokehold is to be specially ventilated. The boiler 
has two furnaces, has a working pressure of 1101b. 
per square inch, and the indicated horse-power is 
to be 245 at 160 revolutions, 











TENDERS FOR STEAM LaunpDRyY, MILz Enp.— 
Ia our last impression we published the tenders 
under the two contracts for this work. Those 
relating to the boilers and machinery ranged 
from £9037 to £6743. Thev were as follows :— 
J. Richmond and Co., £7238 ; Hunter and Eog- 
lish, £6990 ; Manlove and C»., £8280; Thomas 
and Taylor, £8377 153; Exston, Anderson, and 
Cy, £6823; Benham and Sons, £7295; Rosser, 
£7295 ; W. J. Fraser and Co.,, £9068 ; and J. and 
F, May, £7280. In answer to Mr. Steadman, 
L,C.C., the clerk said that none of the contractors 
specified that they paid the trade union rate of 
wages, but the advertisement stated that persons 
tendering would be required to observe such 
hours and pay such wages as were generally con- 
sidered fair in the several trades engaged. Mr. 
Steadman thereupon gave notice to move that in 
future contractors should pay the trades union 
rates. Inthe meantime, the Board have accepted 
the tender of Messra. J. Richmond and Co., of 
the New Sun Ironworks, Commercial-road, at 
£7238, that firm, it being explained, paying even 
a higher rate than that prescribed by the trade 
unions, This is liberality with taxpayers’ money 
with a vengeance. The next time a contractor 
wants to contract he had better make it known 
that he not only pays union rates, but will pro- 
vide free lunches to the members of Boards of 
Guardians when they visit the work in hand, and 
will undertake to employ those men whose votes 
go with their work, 








THE PATENT JOURNAL. 
Condensed from “The Mustrated Ofleiat Journal of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
neme address of the communicating party are 
printed in italics. 


5th June, 1895. 


11.030. Costume Pxiates or Fasuion Saxzera, H. 
Saunders, London. 

11,081. Teapots, W. Biles, London. 

11 082. Paxsses for Makino Briquetres, G. Haycraft, 
London. 

11 083. Fitter Apparatus for O11s, &., A. Orlandi, 
London. 

11,0384. Hotpina Proroorapss, &., F. G. Pierpoint, 
London. 

11,085. Arc Lamps, J. D. F. Andrews, London. 

11,086. Cootinc <r REFRIGERATING APPARATTS, H. 
Desmirest, London. 

11,037. Printino, H. H. Lake.—(H. Schweitzer and B, 
N. Dickerson, United States ) 

11,088. Mick Sreriiisinc Apparatus, H. H. Lake.— 
P. I. Buaas, Denmark.) 

11 089. Horse CoLttars and Traces, T. J. Pouch- 
Tremayne, London. 

11,090 Teeatixno Sonraces, R. Wallwork and A. C. 
Wells. London. 

11,091. Macurnes for Binpinc Paper, E. T. Greenfield, 
London. 

11,092. MUNTING Hoddle, 
London. 

11.093. Apparatos for Usz in Swimminc, J. Tichy, 
London. 

11 094. Brakes, H Ross, London. 

11 095. Rerractory CompLex SULPHIDE Orgs, C. F. 
Claus, London. 

11.096 Luspricatinc Suarts, H. Milward and Sons, 
L1., and C. J. Bru ‘shaw, London, 

11.097. Mou.ps for Castisa Metats, A. E. Westwood, 


Puorcorarus, &e, C 


, 


London. 

11,098. PsorogrRaPHic CAMERAS, F. 
London, 

11,099. Hyaienic Pap or Bett for Women, P. Sagnier, 
London. 

11,1°0. Oars, Scutts, Pappiys, &c , R. J. Wilkinson, 
London. 

11,101. Oars, Scutts, Pappies, &c., R. J. Wilkinson, 
London. 

11,102. Swow PLovens, 8. Kusiba, London. 

11,1038. Contain Rivas, T. P. Lomas, London. 

11,104 Tasatinc Tarttinos, G. G. M. Hardinghsm — 
(C. Raleigh South Africa) 

11.105. Raisinc, &c, Window Sasuei, A. Cul'ister, 
London. 

11,106. Biscuits, H. J. Petty, London. 


Ostermann, 


6th June, 1895. 


11,107. Saape Hotpers for Gas Licuts, W. M. Hodges, 
London. 

11.108. Comprsation Water Cyc ie, F. H. Bonnefin, 
London. 

11,109. FLraycep Pipes and Toses, J. Symington, 
Glasgow. 

11,110. Arc Lamps, W. Fox and F. 8. Burroughs, 


Salford. 
11 111. Cosstructinc CiGar Hotpers, A. J. Wake, 
London. 
11,112. CottapsipLe Metat Cuesta, E. H. Archer, 
ndaon. 
— Pire3 and Vessexs for Liquip:, C. P. Tumpson, 
ndon. 
11.114. Cap ArracnMent for Tire Vatves, G. Brindle, 
Chorley. 
11.115. Avromatic Freep Reourators, J. W. Reed, 
Newcastle-on-Tyne. 
11,116. PortaBLe CaEESE-MAKING Pan, D. John, 
Cowbridge. 
11,117. SaHutties, J. Cramp, Coventry. 
gg of Boots, J. Lonsdale and T. Lonsdale, 
alliax, 
ll — Cuarcinc Gas Retorts, &c., J. Henderson, 
Derby. 
11,120. Gas Escave Inpicator, C. J. Bailey and 8. 
Wilson, Manchester. 
11,121. Pweumatic Boot Trer, H. D. Fitzpatrick.— 
(F. De Mare, France ) 
11,122. Sewinc Macnutinyes, R. Neilson, London. 
11.123. Pweumatic Horse CoLiarsand Sappxgs, A. F. 
McLennan and J. Fairie, Glasgow. 
11,124. Cyctr Hanpre, T. E. Weaver, Wolverhampton. 
11,125 Reteasinc Hoox for Harness and VERICLEs, 
R. Hill, Rochdale. 
11,126. Guarps for Datvers’ Facgs, J. White, London. 
11,127. Boots, W. H. Gregory, Rochdale. 
11,128. Hypravtic AppaRaTus for Packinos, R. 
Hutchinson, Glasgow. 
11,129. Drtvinc Apparatus, J. Hargreaves and 8. 
Thompson, Manchester. 
11,130. K-MARK and Puzzcr, D Bryce, Glasgow. 
11,131. WaTeR-cLosets, &c., homson an . % 
Thomson, Glasgow. 
11,132. Hince for Winpow-sasHE3, 1). Simpson and A. 


ross, Glasgow. 

11,183. ArracuMENT for CaBLE3 to SupMsRINE MingEs, 
J. my and A. Stephens, Pembroke. 

11,134. Conwectine-rops for Looms, T. Fell and J. 
Fell, Manchester. 

11,185. Cornice MouLtp Empracina Frame, H. Bur- 
bidge, Kentville. 

11,1386. Arr-comPRE3sinG AppaRatus, G. James and F. 
M. James, Freshfield. 

11,137. AtracHInG Door-KNoss, &c., G. Skinner and 
J. Hill, Bolton. 

11,138. ReversiBLE Siipinc Winpows, W. Youlten, 

Westminster. 

11,1389. Macuinery for Curtina Carama.s, &€., J. A. 
Baker, W. K. Baker, and G. 8. Baker, London. 

11,140, Lusricators for Gas Exuausters, &c., T. J. 
Bass and G. F. Skudder, London. 

11,141. Fastener for Currs, C. D Jones, London. 

11,142. Puzzue, F. W. Knight, Birmingham. 

11,148. Lockie Pin for Denrat Frasks, C. F. Butter- 
ford, London. 

11,144. ALLoys or Compositions of Mertats, &c., J. 
Berger, London. 

ee, Screw-pown Cocks and VaLve’, G. I. Hopper, 

mdon. 
11,146. Cans, &c., C. R. Lloyd, London. 
11,147. ReEFUsE - CONSUMING FuRNaAcE?, G. Defosse, 


ndon. 

11,148. Devices for Sprayinc Water. &c., C. Ver 
P. Pollock, A. M. Morrell, and T. L. Murphy, 
London. 

11,149. Preventine Exptosions in Strart MANHOLES, 
&c., G. 8S. Ram, Coventry. 

11,150. Rorary Enorne3, J. A. Cumine and C. E. 
Monkhouse, London. 

11,151. Screw Prope.iers, J. E. Bott and W. Pear- 
son, London. 

11,152. Dummy Garment Sampies, H. J. Haddan.— 
(M. A, Adler, United States.) 

11,153. Moron GENERATOR TRANSFORMERS, A. B. 
Blackburn and W. L. Spence, London. 

11,154. Treatment of Beer, Spirits, &c., T. D. Lich- 
tenstein, London. 

11,155. Treatment of AERATED Waters, &c., T. D. 
Lichtenstein, London. 

ll ‘poet Pov Fastenine for Sxrrts, &c., K. S. Davis, 

ndon. 

11,157. Fotprne Recepracie, W. A. Day and 8. 8. 
Bromhead, London. 

11,158. Fotprine Lerrer-Box, W. A. Day, London, 

11,159. Bicycxes, J. N. Faul, London. 

11,160. OpricaL Lanterns, A. Wrench, London. 

11,161. Brake Pipe Covupiines, M. L. Weaver, 


London. 
11,162. Hats, 8. Fripzer, London. 





— Avapro for Cycizs, M. W. Beazeley and F. W. 


ermann, ion. 
11,164. Boor and Sxor Trees, J. Lex, London. 
11,165. WiraprawaL of Corks from Borrres, 
Ricketts, London. 
11,166. Hooxs for Supporting Hammocks, E. Willson, 


on. 
11,167, Apparatus for Prope.iine Boats, J. Kirkaldy, 
w, Essex. 
11,168. Cycies, E. Germaine, London. 
11.169. MovutpineG of Fisrovs Purp, J. A. Wheeler, 


on. 
11,170. Forpine Bicycte £tanp, K. Herrfurth, 
on, 
11,171. Mersop of Fasienino Sampte Baas, B. &chifer, 
ndon. 
11172. Lirrs for WarenousE3, H. F. Donaldson, 


on. 
11,178. Posters, J. Holmes, jun , London. 

11,174. Fasrewine for Boots, W. A. Farrell, London. 
11,175. Tres for Brturarp Cugs, F. Illig, London. 
11,176 Propucine CoLour Errects, A. W. Rimington, 


on. 
11,177. TransportTinc Miuitary Tests, C. Gordon, 


London. 

11,178. Horse Roos, A. F. Scrhéter, London. 

11,179. Typewritinc Macuines, J. Y. Johoson.—(The 
F writer Company, United States ) 

11,180. Prorectinc Pipes Laip in the Gaounp, H. 
Edmunds, London. 

11,181. Switcuine Apparatus, H. Edmunds, London. 

11,182. Musica Typoagrapny, The Abbé Philippe van 
der Haeghen, London. 

11.183. Macuuves for LaBeLuna Cans, W. G. Trethe- 
way, Londen. 

11,184. Formone Scr w Tose 1ps, A. Laune, London. 

11,185. Smoke Consuminc Furvyaces, J. V. Gane, 
London. 

11,186. Optarninc Matertat from River Beps,C J. 
Ball, London. 

7th June, 1895. 


11,187. Appitions to Bapors, C. H. Sutton and H. 
Rudd, Birmingham. 
11,188. Bowgr’s Run-wett Hortper, R. Bower, 
Glasgow. 
11189. Courtine Connectors of Curr Linxs, W. 
Pearce, Birming! 3 
11,190 Exrraction of Manoanesz, G. H. Llewellyn, 
Newport. 
—_ NoiseLess ToorHED WHEEL, J. M. Cuthbert, 
Ww. 
11,192. Ring Grip Mortice Gavueg, G. Ellis, 
effield. 
11.198 Biow Lamps Usep by PLumpers, G. Ankrett, 
B rm o 
11,194. 'HOTOGRAPHIC APPARATUSES, G. Franke, 


erlin. 
11195. Hoperr Drepcers, H. Grafton.—(W. 2. 
Grafton, Egypt ) 
11,196 Door knoss, J. Glendenning, Dublin. 
11,197. Psorocrapsic SHutrers, 8. D. McKellen, 
Derbyshire. 
11,198. Cap Sprnninc Macuinery, A. Ambler, Brad- 
ford. 
11,199. Sprnwine Tops, W. J. Murgatroyd, Bradford. 
ig 


11,200. Puxcuers for Lastine Boors, F. Preston, 
Live: 

11,201. Feep-water Fitters, C. W. A. Taylor, 
Glasgow. 


11,202, Baxsors, W. Black, Glasgow. 
11,203, Hotper for Notice Boarps, J. Brooks, Ex- 


mouth. 
11,204. rz, Pencit SHarreners, W. H. Baines, 
effield. 
11,205. Water Tube Steam Bor.eas, D. Davies, New- 


rt. 

11306. Ovrpoor GameE3, G. W. Green, Birkenhead. 

11,207. Time SicNatiisa Apparatvs, R., J., and J. 
Potts, London. 

11,208, Desiens for Sxiat Extenpino, L. Feldheim, 
London. 

11,209. Tips for Bituranp Cures, A. H. Pennell, 
Horsham. 


11,210. AIR HEATING Devices, C. J. Griffiths, London. 
11,211. Cases for Packtna of Orcuips, C. E. West, 


London. 

11 212. Boor Finisnisc Macuinery, C. H. and F. J. 
Dale, London. 

11 213. Exrenston Lavpers, B. A. Hill, London. 

11,214. DetacHsBLe Foor Rest, C. Donald, London. 

11,218. Marstarnine the Lever of Liquips, F. W. 
Hilger, London. 

11,216. Wispow Frames, C. Lenz and J. Stumpf, 
London. 

11,217. Extraction of Prrromes, O. Imray.—(la 
Société Anonyme des Matiéres Colorantes et produits 
Chimiques de St. Denis, France.) 

11,218. Jucotery Apparatus, M. Cronin, London. 

11,219. Deractine the Presesce of Gas in Mines, W. 
0. , London. 

11,220. Prrtak and other Lerrer Boxes, H. W. 
Douglas, London. 

11,221. Devices for Dritis, W. J. Mewer, A. J. Darl- 
ing, and G. Darling, London. 

11.222. Votraic Batre«rigs, D. G. Fitzgerald, London. 

11,223. Strpine Doors, E. J. Hill and P. Wheeler, 


London. 
11,224. WaTer-METERS, H. H. Lake.—(F. Luz, Ger- 


many. 

11,225. TricczeR Mecuanism for Smatt Arms, J. 
Hourat, London. 

11,226. Drivine-sits for Horses, &c., H. H. Lake. 
—(W. B. Simonds, United States.) 

11,227. ALTERNATE RENT ELECTROMOTERS, G. Fer- 
raris and R. Arno, London. 

11,228. Azo Dyg-sturr3, H. E. Newton.—(The Farben- 
Sabriken vormals F. Bayer and Co., Germany.) 

11,229. Biotrine Paps, G. Hayes and W. J. Harley, 


ndon. 

11,280. ComBrnED Perncit PoIntT - PROTECTOR and 
Erassr, 8. R. Foreman, London. 

a for Te3T1nG Liquors, &:., G. A. Smitb, 


11,282. Jes Goarp, F. W. Zimer and C. J. Hayward, 
11.98 anc Lamps with Resutatioy, J. Peschek, 
11,234 —— of CIGARETTE Papers, J. O. Schweitzer, 
11,285. — FirE-ALARM APPARATUS, E. J. Dale, 


mdon. 
11,236. Viotin Bow, C. Ketteridge, London. 

11,237. Fiurp Meters, A. J. Boult.—(Mannheimer 

India Rubber, Gutta-Percha, and Asbestos Works, 


Germany.) 
11,238. Por for Maxina Decoctions, &c., W. Kilburn, 
London. 
11,239. Harps, P. Stark, London. 
11,240. Hotprast for Lawn-Tens1s Nets, P. G. Price, 
London. 
8th June, 1895. 


—_ VetociPpepE SappiE*, H. Brookes, Birming- 


am. 

11,242. Brits for ANmmaxs, T. W. Hill, London. 

11,248. WuistLE3, W. B. Barker, Liverpoo! 

11,244. New Device for Necxtiss, W. A. Mills, jun., 
Southport. 

11,245. Rotiine Wire, W. Taylor, Keighley. 

11,246. Device for Gas-cooxine Stoves, C. F. N. Hall 
and T. W. James, Smethwick. 

ll fat emus Sieam3nip Enorves, W.H. Lindsay, 


11,248. MECHANICAL Sroxers, J. Proctor, Manchester. 
11,249. Recrprocatinc Momioss, J. Sturrock, Dundee. 
= Gotr C.ivs Heap, D. G. Robertson, Ejin- 


burgh. 

11,251. Apptrance for TrRawt Fisuine, T. R. Robe: t- 
son and A. D. S. Dalgliesh, Liverpool. 

—, a Exciuper, E. and H. W. Lanaway, 


11,258 FEED - WATER Reouiator, A. Blechynden, 





Liverpool, 





11,254. Wmspow Lirr for Carrraces, &c., R. Clucas, 
Birkenhead. 


11,255. Construction of Anprrons, A. Wilson, Dundee. 
11,256. TetecraPuH CypHeR, C. W. Bowman and G. 8. 


tur, Canada. 
11 257. Wrencues, L. D. Cohn and W. D. Cohn, Man- 
chester. 
11,258. Comptwation Aviary and Aquarium, C. 
Howard, London. 
11,259. Darwin Macuine, A. Helwig and J. R. Brough, 


mdon. 

11,260. Paps for Sappiery, T. Herbert and W. Perkins, 
mdon. 

11,261. Mancractore of WaTeRrPRooF Paper, C. T. Fox, 
ndon, 

11,262. Macaig for Sowina GaRDEN Szeps, M. Brown, 


jasgow. 

11,263. Cases for Hotpine Specracres, G. Hall, Bir- 
mivgham. 

1',26%. Copyina Typep or Waitren Matrer, W. M. 
Williams, London. 

11,265. Smoke ConsuminG Apparatus, A. 8 lbermann, 


mdon. 

11,266. Certinc Rosrs, J. D. F. Andrews and E. J. 
Piper, Westminster. 

11 267. Cement Manuracture, W. Slark, Caterham 
Valley. 

11.268. Weavinc Mecuanism for Looms, F. Wadding- 
ton, Londen. 

eS Scis:ors, 8S. G. Moore, J. Hewitt, 

mdon. 

11,270. Surpa’ VentiLators, F. Willems, London. 

11,271. ApJusTABLE Book Rest or Support, H. Fair- 
brother, London. 

11,272. ManuraciureE of Boots and Suogs, G. Davis, 
London. 

11,273. Sewine Macuines, G A. Nikolajczuk, London. 

11,274. Spray Propucers, 8. Richardson, Londun. 

11,275. Forwace Grates, ©. T. Coe, London. 

11,276. Manouracture of Dye-sturrs, H. E. Newton. — 
(The Farbenfabriken vorimals Friedrich Bayer and Co., 
Germany.) : 

11,277. Stoxine Apparatus, W. P. Thompson.—(J. P. 
Schmidt, Germany.) 

11,278. Drivine Cuan, A. Mertens, Liverpool. 

—_ Locomotives, Taamcars, &c., E. Lever, Liver- 


poo! 

11,280. Wacon and Carriace Suarts, W. Williams, 
Live 1. 

na See Cuarn for Cycizs, A. Mertens, Liver- 

pool. 

11,282. Expio3sion Enoine3, G. Howard and E. T. 
Bousfield, London. 

11,288. Evecrric Fuse Heaps, G. Pettinger, London. 

11,284. Sipe Boarps for Roap VesIcLes, M. Stern, 
London. 

11,285. WaTER-WASTE PreEVENTER, E. Bauer and F. 
Fried. London. 

11.286. Inpicatinac the Rotation of Ve3sets, F. B. 
Bedwell, London. 

11,287. Ruopan Sats, O. Imray.—( The firm of Goerlich 
and Wichmann, Germany.) 

11,288. Crrrates, &c., I. Koos, London. 

11 289. Puriryinc Water in Reseavorrs, L. Lachery, 


mdon. 
11,290. Ciasp or Buckte for Betts, F. J. Humphreys, 


ndon. 
a ae Lips of Luncn Basxers, C. H. Cecil, 
don. 

11,292. Gotr Batts, W. McElroy, London. 

11,293. Mats, C. H. Manuon, London. 

11,294. Wixpows, T. Sylvester, London. 

11,295. Securinc Lapies’ Hats, &c, R. 8. Soutter, 
London. 

11,296. Computine Scates, J. H. Swihart, and C. A., 
F. C., and G. B. Hoyt, London. 

11,297. INcaNDESCENT Exectric Lamps, A. Zobel, 


mdon. 
11,298. OprausinG Merats by Ececrrotysis, E. Jordis, 
ndon. 
11,299. CarTripcE:, W. H. Beck.—(H. Maxim, United 
Stat 


tates. 
a Fuses for Prosectixes, J. Rapicff, 
ndon. 
11,301. Watcu Caszs, F. Kobli, London. 
11,302. Paotocrapaic Cameras. J. Zion, London. 
11,303. Caeckinc the Recor of Guns, A. von Kerpely, 
London. 
11,304. Opgratinc Detonatinc Sicnais, H. L. 
Fnthoven, London. 


10th June, 1895. 
Dee Saw of MecHanicat SToxers, J.§. Grimshaw, 
‘ali 


‘ax. 

11,306. Pittow, A. M. Jones, London. 

11,307. CLoTH-FINISHING Macuings, J. Lees and H. 
Arnold, Belfast. 

11,308. ee PenHoitper, 8. H. Bromley, 


itch. 
ll — for Rounpasouts, W. H. Marshall, 
effield. 
11,310. Pavine Roaps, J. A. London and P. Hobbs, 
Newcastle-on-Tyne. 
11,311. PReventinc Damp Boots, C. Billington, jun., 
Longport. 
11,812. Lamp Sroves, J. and J. D. G. Lind, Liver- 


poo 
11,318. Prorectinc Matcn F.ames, J. Crabtree, 


Brace’ e. 
11,314. State Pencit SHaRPeser, J. Clarke and A. H. 
Townsend, Heanor. 
— Hammers of DovBLE-BARREL Guns, E. Anson, 
i 


11,316 AERONAUTICAL Apparatus, B. F. 8. Baden- 
Powell, London. 

11,817. Turninc Steam into Cyiinpers, L. Richards, 
Llanish 


en. 
11 318. Protectors for Boots and SaHoxs, J. Coles, 
ristol. 


11,319. Wixpow-BLinp Rotter, T. Pursey, Edinburgh. 

11,820. Apparatus for TracHinc Swimmine, W. J. 
Norley, Portsmouth. 

11,321. Sevr-actine VentTiLaTor, A. Baker, Leam- 


ington. 
11,322, Cigak Movuupine Apparatus, M. van Giilpen, 


ndon 
11,323. Excacrne Drivine Betts, F. W. Golby.—(H. C 
A. F. Leneveu, France.) 
11,324. Non-sLippine Bett Puttey, A. Klinge, London, 
11,325. Apparatus for Inspectinc the TarRoat, C. S. 
Newman, London. 
11,326. Preventine Tires Puncroxine, W. J. Brooks, 


ndon. 
11,327. Cieantnc Six Harts, H. Miiller and R. 
Leipoldt, London. 


11,328. SLipine SasH Wrinpows, A, G. Rider, London. 
11,329. CoLourntnc Matrer Manvractore, C. D, Abel. 
—(The Actien Gesellschaft fiir Anilin Fabrikation, Ger- 


many.) 
11,380. Distance MeasvRING InsTRUMENT, C. Pavese, 
mdon. 
11,331. ApveRTIsINc SHow TaBLetTs, F. G. Wood, 
ndon. 
11,882, ADVERTISING on MovaBLeE Sxats, J. O. Spong, 


on. 
11,333. ARTIFICIAL FoEL, F. C. Yeo.—(A. B. Tavernier, 
France.) 
11,334. GarTER, B. Dreyfus, London. 
11,385. Removine Spots from Woor, L. Rousseau, 
London. 
11,386. Patent Rusper Datina Stamp, F. Jeffery, 


nion. 

11,337. Varyrine the Lenotu of Stroxe, B. A. Hjorth 
aod F. 4. Getzmann, London. 

11,338. Accorpions, J. E. Mucker, London. 

11,339. IncANDESCENT Gas Lamps and Burners, J. 
Love, London. 

11,240. Note Disc3 for Musicat Instruments, H. 
Burckas, London. 

11,341. Moustacne Hotpers, P. B. Wermann and J 
H. C. F. Weber, London. 

11.842. Cusnions for AkTIsty’ Use, J. J. Harris, 
Liverpool. 
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11,348. Apparatus for Sicutina Guns, W. F. Tyler, 
London. 


11,344. Frusnina Water - cLosets, H. Thomson, 
London. 

11,345. Reversipce Seat, D. E. Hipwell, West- 
minster. 

11,346. Forornc ToBuLaR Meractic Pieces, A. Nobel, 
London. 

11,347. Fotpine Caarrs, T. H. Lewis and H. J. Abbott, 
London. 

11,348. Rowxocks, C. Pelham, jun., Londcn. 

11,349. MaGazine SMALL-arMs, J. R. Hutchinson, 
London. 

11,350. Hair Brusues, C. G. B. Rigola, London. 

11,351. SuperHeaters, J. Y. Johnson.—({The Firm of 
Carl Pieper, Germany.) 

11,352. Drawinc Ho.titow Bopizs, W. McLaren and 
H. E. Brown, London. 

11,858. Woop-workinc Macuineby, A. J. Cowie.—(R. 
Richardson, Canada.) 

11,354. Casks, W. Stern, London. 

11,355, Etectric CasBLes, H. Edmunds, London. 

11,356. ComprnaTion GARMENTS, O, Zimmerli, London. 

11,357. Dinner Puates, H. J. Springall, London. 


11th June, 1895. 


11,358. Exectrric Switcues, E. J. Piper, London. 

11,359. ReauLatixc the Suprty of Gas, R. E. G 
London. 

11,360. Using Water as a Prime Mover, T. Burns, 
Newcastle-on-Tyne. 

11,361. Back Forks of Vetocireprs, R. F. Hall, Bir- 
mingham. 

11,362. Naixs, H. E. Fuller, Birmingham. 

11,363. CycLe Sapptes, J. B, Brooks, Birmingham. 

11,364, Vetocipeprs, J. E. Bradley, Liverpool. 

11,365. Grainne Woop, J. Johnson.—(W. W. Grier, 
United States.) 

— Jorntine Pipgs and Tcses, J. Holmes, Hudders- 


field. 

11,367. PotycuHrome Soap, P. F. Deagrandchamps, 
France. 

11,368. Macuinery for Manuracture of Scriws, W. 
F. Taylor, Croydon. 

11,369. ApsustaBLt Stup Rexovator, J. Donald, 
Cheshire. 

11,370. NavicaBLe Vesset or WaTER Cycie, A. H. 
Valda, Twickenham. 

11,371. Lockinc WuHeeEts of Piovcas, J. Draydon, sen., 
J. Draydon, jun., and G. Draydon, Boc min. 

11,372. Conveyrnc Routine Packaaces, E. Friedman, 
Glasgow. 

11,373. REFRIGERATING, &c., APPARATUS, B. A. Smith, 
Birmingham. 

11,374. Batt Tuse Stopper, W. H. Carney and E. G. 
Sevenoaks, Newport, Mon. 

11,375. Wire Coverinea, F. 8. Randall ‘and J. Shall- 
cross, Glasgow. 

11,376. Pracixc Fisre on Wire, F. 8. Randall and J. 
Shallcross, Glasgow. 

31,377. Encasep Lamps, A J. Tuttell and J. W. Will- 
ford, Lincoln. 

11,378. Manprits for Drawina Steet Tusrs, C. 
Hudson, Birmingham. 

11,379. VarnisH or Lacquer for Painters, T. Coppock, 
jun., Marple. 

11,380. Fixczr Rinc Twine Courrers, J. Wallace, 
London. 

11,381. Doors and Trmemers for AsHpits, T. Appleton, 
Glasgow. 

11,382. Fire Escapes, W. Littledale, Manchester. 


11,883. Coat CHutes, J. Koller and T. J. Regan, 
London. 

11,884. Mup-cvarps for Carriaces, S. Mundey, 
London. 

11,385. Mup-cuarps for Carriaces, 8S. Mundey, 
London. 


11,386. Batt Bearrnes for Castors, J. Scott, London. 
11,387. TyPEwriTERs, A. J. Boult.—(C. Spiro, United 


States.) 

11,388. Typewriters, A. J. Boult.—(C. Spiro, United 
States.) 

11,389. New Curter, J. J. Offord and C. A. Jung, 
London. 

11,390. Harm Curtinc Appiiance, W. L. B. Hinde, 


ndaon. 
11,391. Rotter Saapes, W. F. D. Greninger and F. 
Schwenkel, London. 
11,392. AppLtyinc Harr t2 Ssrs, F. C. Tussaud, 


ndon. 

11,393. Sewinc Macutnery, A. G. Brookes.—(S. H. 
Wheeler, United States.) 

11,394. Corset FasTeninoG, E. Riderstein, Manchester. 

11,395. WHEEts for CycLe3 and VEHICLES, M. Otto, 
London. 

11,396. Preventine the Loosenine of Boxts, J. T. 
Andrews, London. 

11,397. AXLE-Boxes and Ware, Hvs3, F. Moore, 
Barnes, Surrey. 

11,398. Sram for Sewep Fasrics, C. E. Bentley, 
London. 

11,399. Arc Lamp, S. P. Parmly, London. 

11,400. AuToMoBILE VEHICLEs for Hicnways, C. E. 
Duryea, London. 

11,401. Taimminc Macuines, W. P. Thompson.—(7he 
Leland and Faulconer Manufacturing Company, United 
States. 

11,402. Compounp Encines, W. P. Thompson.—(C. 
Sondermann, Germany.) 

11,403. Sceeve Liv«s, J. A. Gaunt, Birmingham. 

11,404. Fire-Bars for Fire-piaces, &c., L. Maronnier, 
London. 

11,405. Basket for Carsoys of Acip, &c., C. Pottier, 

mdon. 

11,406. STRAIGHTENING MeETaLiic Topes, J. and W. 
Pilkington, Birmin, 

11,407. Macurnes for 
London. 

11,408. Sart Curr3, H. Taylor, London. 

11,409. LanpscaPe SKETCHING to ScaLE, P. C. Neville, 
London. 

—_, Wixpow or Door Fastesinc, H. Clarke, 

mdon. 

11,411. Soap, M. H. Wilson, London. 

11,412. Bicycie Supports, W. H. Hart, jun., London. 

11,413. UmBretia Sranps, W. H. Hart, jun., London. 

11,414. SounDLEss Voice-conveyors for TELEPHONES, 
W. W. Scott, Wolverhampton. 

11,415. Venetian Biusps, T. W. and F, 0. Tidmarsh, 
London. 

11,416. Manuractore of Tuses, G. J. Duval, T. H. 
Lawton, and F. H. Young, Birmingham. 

11,417. Eao-carrier, H. A. Silver, London. 

11,418. PaesERvine Cicars, H. H. Strater and R. Solis, 
London. 

11,419. RemovaBLe Seats for Cuarrs, J. O'Meara, 
London. 

11,420. WaTER-TUBE STEAM GENERATORS, W. P. English, 


Sorrms Screws, C. M. Spencer, 


mdon. 

a for VetocipepE Gear, &c., J. Delizy, 
ndon. 

11,422. Pranorortes, J. F. Whitehouse, London. 

11,423. Covers for Pneumatic Tires, H. H. Lake.— 

(Pirelli and Co., Italy.) 
11,424. BLastinc Compounps, 8. R. Divine, London. 
11,425. VessEL-sTErRING MecHANISM, W. T. Bothwell, 


London 

11,426. Foop and Water Vessers for Animats, F. 
Constable, London. 

11,427. Recutatinc VaLve for Tope Apparatus, M. 
Bullar, London. 

11,428. S1eve3, J. Hanson, London. 

11,429. An ATracHMENT to ENVELOPES, 
Harman, London. 

11,430. Gas Stoves, R. Morton and R. Pringle, 
London. 

11,431. Surps’ Loas, H. T. Hawkins, London. 

11,432. An ApJusTaBLE RuLE GavoE, G. W. Green, 


T. D. B. 


Staines. 
11,433. ManuractureE of Cyciz Frames, T. Shepherd, 


11,485. Apvertisine and ILLuMmatine, A. Cruick- 
shank, London. 


12th June, 1895. 


11,436. Typx-waitisc Macuings, C. Ricci, London. 

11,437. Macuunss for Last:ne Boots, W. H. Dorman, 
Stafford. 

11,488. Briquetre Foust, C. K. Marr, London. 

ll = aw and Mortar Macuines, E. F. Goodall, 

ver; 

11,440. Hommine Tops, F. Hawker, Birmingham. 

11,441. VaLve for Kircuen Borter, C. Nichols, sen., 
and C. Nichols, jun., London. 

11,442. Preumatic Mup Guarps, F. 8. Willoughby, 
Manchester. 

11,443. Gas Heatep Ovens, E. W. T. 
Live 1. 

11,444. The ADJUSTABLE SELF-LOCKING Tap, J. Darke, 
Birmingham. 

11,445. Hanp Cameras, F. W. Hudlass, Southport. 

11,446. Fixation of Rartway Lines, G. Ashford, 


Richmond, 


London. 

11,447. Hanp Brusues, K. F. White, Manchester. 

11,448. Apparatus for CLEANING TogBacco Pips, J. B. 
Hardisty, Sandiacre. 

11,449. Grip for Lavine Evecrric CaBces, R. Middle- 
mass, Scarborough. 

11,450. Roratinc Agrtator for GaseE3, &c., B. H. 
Thwaite and T. J. Denny, London, 

11,451. ComBrnzep MaliL-cart and Cuarr, D. Barnett, 
Swansea. 

11,452. Macuine3 for Topprne, Tartine, and Lirtina 
Tornips, J. Fairweather, Glasgow. 

11,453. Boots and SHoxs for ManKinp, Horsgs, &c., 
C. Jackson and H. H. Mulliner, Birmingham. 

11,454. Automatic De.ivery of Eaos, J. Jussem, 


rlin. 

11,455. Suirts, M. Hirsch, Berlin. 

11,456. Mitre-sawine Frames or Saw Guipe Frames, 
C. Bielefeld, Berlin. 

11,457. Crugt Stanp, A. A. Heron, London. 

11,458. Hanpies for Reaper and other Fixes, E. 
Skinner, Sheffield. 

11,459. Manuracture of “Sitica” Bricks, F. H. 
Brooke, Sheffield. 

11,460. InocuLation of Sort for PLanrs, F. Nobbe and 
L. Hiltner, London. 

11,461. Frexiste Corts and Sprines, E. Griffith, 


on. 

11,462. Stow - compustion Stoves, F. W. Golby.— 
(M. Doussaint, France.) 

11,463. Steam Distaipu7inc VaLves, F. W. Golby.— 
(A. Velu, France.) 

11,464. Hotpers for the ManTLes of INCANDESCENCE 
Buryexs, P. Bleyberg, London. 

11,465. Pepats for Cycies, G. Townsend, London. 

11,466. Earnta Priates four Fencinc Stanparps, J. 
Kennan and W. T. Kennan, London. 

11,467. Meratuic Buckets, W. Pilkington, C. T. 
Bishop, A. Brownsword, and A. Pilkington, Bir- 
mingham. 

11,468. Drawinc Instrument for the REPRE3ENTATION 
= os &c., G. F. Redfern.—(H. H. Fawckner, 

reece 

11,469. Brtttarp Tastes, &c., E. 8. Clark, Liverpool. 

11,470. Automatic Door-cLosine Devicr, ¥. Kessler, 


lon, 
11,471. FREeEzinG and CooLtina Macuinegs, T. Hewitt, 
mdon. 

11,472. Apparatus for Feepinc or Detverina Put- 
VERULEST MaTERIAL, J. Mobs, London. 

11,473. Manuracture of Bettino, R. V. Ash and J. B. 
Smith, Fleetwood. 

11,474. Wire Spokes of Waerts, &c., T. B. Bacon, 


don. 

11,475. Ciocks, C. Becker, London. 

11,476. Steam BorteR Fives and.Toses, P. J. Pommée, 
London. 

11,477. Stockines, F. W. Schubert, London. 

11,478. Separation of Precious Meraus from their 
Ores, &c., J. Y. Johnson.—({L. Pelatan, France, and 
F. Clerici, Italy ) 

11,479. Fastesers for Carpet Rops, &c., H. Solomon, 


mdon. 
11,480. Garments, &c., for Invatrps, E. M. Whishaw, 
London 


11,481. Brakes, P. F. Mahler, London. 
11,482. Automatic REPETITION on TeLEGRaPH Lins, 
&c., H. A. Taylor and J. A. L. Dearlove, London, 
11,483. Locks for Rartway Carriaces, R. Tranquilli, 
London. 

11,484. Bepsteaps for Invauips, P. Schiitte and W. 
Regelin, London. 

11,485. Recappers for CarTripce Casgs, M. L. Feilden, 
London. 

11,486. Copyrne Pres3gs, P. Jansen, London. 

11,487. Spezp INpicators for Cycies, E. Oldenbourg. 
—-(E. Vedovelli, France.) 

11,488. Posts for Lawn Tennis Neta, A. Macintosh, 
jun., and W. Macintosh, London. 

11,489. Rerose De31Ructor, W. Chambers, London. 

11,490. Warenouses for Storinc Grain, A. O. 
Tonnies and H. Ward, London. 

11,491. ReversisLe Seat, D. E. Hipwell, West- 
minster. 

11,492. Apparatus for ExtincuisHine Fire, J. G. 

Lorrain, London. 

11,498. Gas Motor Enoine3, W. H. Green, London. 

11,494. Harpenixo the Points of Wire CLOTHING, E, 

J. King, Kent. 


18th June, 1895. 


11,495. Ventrtators, C. Field, Dewsbury. 

11,496. Fasteners for Lapigs’ Hats, W. T. and C. 
Smith, and A. Littlehales, Birmingham. 

11,497. Ce_LLuLaR Grain CLEANING CYLINDERS, C. E. 
Mumford, Bury St. Edmunds. 

11,498. Licut Rartways, R. C. Sayer, Bristol. 

11,499. Bicycie Sapp.eg, E. Treves, Sussex. 

11,500. Ve Fastener, G. C. Ferguson, Belfast. 
11,501. Draveat Recucator for Enarngs, R. Deissler, 
Berlin. 

11,502. Syrinces, W. A. Dawkins, Birmingham. 
11,503. Coxinc Procegss, J. Bowing, London. 

11,504. Strpine and FLutine Cotter, W. McLaughlin, 


Ww. 
11,505. Spowinc, T. Ickringill and J. Whitfield, 
Keighley. 
= TUBULAR REFRIGERATORS, H. A. Hetherington, 

i: gham. 

11,507. Waist Bett, W. Pearce, Birmingham. 
11,508. Taps or Cocks, W. H. Smith, Birmingham. 
11,509. Fapric Printiva Macuinegs, J. Ormerod, Man- 
chester. 
= Sropprne VessExs, J. Thomas and H. Tanner, 


on. 
11,511. Canninc Lossters, &c., L. Wurzburg, 
London. 


11,512. Feep-waTer APPARaATvs, J. B. Hope and R. T. 

riggs, Halifax. 

11,513. SeparaTinc GasE3, J. Maynes and C. L. 

Watchurst, London. 

11,514. Tires for Bicycies, J. Kerr and R. Mitchell, 

Newmilns. 

11,515. Merat Env, R. W. Creswell-Ward, Darlington. 

11,516. Frttines for ELectric Lamps, C. Hopkinson, 
Manchester. 

7 WaTerRPRooF SLEEPING Bacs, F. Jacob, 


in. 
11,518. Apparatus for Benpinc Rops, T. Pitcairn, 
Glasgow. 
11,519. ScHoot States and Desks, J. Callander, 


‘Ow. 
11,520. Corrs Hanpuies, J. C. Sand and Sanders, 
Son, and Payne, London. 

11,521. ConvertinG Motions, J. Redford, London. 
11,522. Toy Honszs, J. Whiley, London. 

11,523. AppLiance for Hanoine Currarns, B. Perry, 
Birmingham. ; 
11,524. Preventinc Rerituxac of Borries, J. T. 


Clarke, Harrow. 





a me Maxine Paper Cones and Tuszs, J.C. Coram, 


on, 

11,527. Treatinac Srewaag, J. J. Hood and A. G, 
Salamon, on. 

11,528. Insucators, A. J. P. Whitaker and F. G. 
Treharne, jon. 

11,529. Measveine Distances, F. Weldon, London. 

11,580. Atanm for Bags, &c., H. and H. H. L; 


don. ae 
11,531. LUBRICATORS, A. J. Boult.—(@. J. Dechenne, 
Belgium ) 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 


532,472, Counterstnk Toot, S. B, Minnich, Landis- 
ville, Pa.—Filed May 8th, 1890. 
Claim.—The combination in a countersink tool, with 
the fluted driil A having the flute walls A’ having the 
inner edges a as described, and the countersink 
cutting edges a’ at the lower ends of said walls, of the 
fluted drill C having the flute walls C’ and the grooves 
cin the outer faces throughout the whole extent of 
said walls; the drill C, as described, placed within 








the drill A as described, said edges a within said 
grooves ¢ to protect the points of the cutting edges a’; 
and means provided to bear on the upper end of the 
drill C, such as the axial screw B tapped through the 
shank of the drill A, substantially as described and 
fur the purpose set forth. 

532,501. Beatine Enorne, W. H. F. Tower, Mineral 

Point, Wis.—Filed April 22nd, 1898. 

Claim —In a machine for beating pulp, in combina- 
tion, a vat, a mid-feather disposed within said vat, 
an inclosing wall formed by one side of the vat, which 
wall extends about that end of the mid-feather oppo- 
site to or remote from the reducing mechanism, a con- 
fined, continuous passage formed by said mid-feather 
and the adjacent walls along which the material is 
adapted to circulate, a cutting plate transversely dis- 
posed relatively to the plane of advance of the fed or 








delivered material, a support for said plate, a central, 
contracted feed orifice formed in said support and a 
rotatable cutting disc conforming closely to the cutting 
plate, said transversely disposed support and cutting 
disc delivering the material acted upon to the rear of 
the reducing mechanism, whereby the velocity at 
which the material circulates is governed by the speed 
with which the cutting disc is rotated, substantially 
as and for the purposes set forth. 

532,510. Currmo Caam ror Mixivo Macuines, J. 
A. Wiggs, jun., Birmingham, Ala.—Filed April 
18th, 1894. 

Claim.—A cutting ‘chain for mining machines" con- 
structed with the cutters arranged in sets of three 

heads, the first head of each set being provided with a 





single cutter or blade arranged to act centrally, the 
second being provided with a pair of upright parallel 
blades cutting on eich side thereof, and the third 
being provided with a pair of inclined blades cutting 
in oblique lines, substantially as set forth. 


632,537. Automatic Ciacuir Breaker, H. P. Davis, 
Pittsburg, Pa.—Filed February 28th, 1894. 
Claim.—{1) In an automatic circuit breaker, a mov- 
able contact piece and an armature for controlling 
the same ; in combination with a magnetic body for 
actuating said armature and in the circuit to be 
broken, and a secondary shunting armature adapted 
to be brought into said circuit by contact with said 
body, substantially as described. (2) Inan automatic 
circuit breaker, a solenoid and magnetic casing sur- 
rounding an inner chamber, said casing being pierced 


532,537 
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with a vent for said ch 3 in with a 
contact stem passing through said chamber; and an 
armature carrying said stem, adapted to be normall 

held up by said solenoid, substantially as described. 











London. 
11,434, TzLEPHONy, C. Adams-Randall, London. 





11,525. New Weilournc Macuineg, D. C. B. Griffith, 
Bedford. 





ing arryyure hanging near to but insulated fro i 
casing, tn combination with an adjustable stop 
adapted to make contact with said pendent armature. 
substantially as described. (4) In an automati. 
circuit breaker, the magnetic sustainer, and the 
armature upheld thereby ; in combination with a stop 
ada; to be swung under raid armature, and to 
swing away therefrom when the armature is drawn 
fully into place by the magnet, substantially ag 
described. 


532,563, Steam Ivsector, L. Kaczander, 
N. Y.—Filed December 2rd, 1894. 
Claim.—(1) In a restarting injector, the combination 
with the casting and the usual nozzles, lifting and 
overflow valves, of cap O with its arms P P and the 
ring Q on top of, and solid with arms P P, this ring 
serving as a support for lifting valve M, substantially 


New York, 





asand for the purpose set forth. (2) In a restarting 
injector, the combination, with the casing and the 
usual lifting and overflow valves, of cap O, arms P P, 
ring Q and condensing and delivery nozzle N, screwed 
into the lower part of cap O, this condensing and 
delivery nozzle N being removable jointly with cap 0, 
or independently of it, substantially as and for the 
purposes set forth. 
532,606, Ancuor, C. Sproat, Taunton, Mass.— Filed 
September 25th, 1894. 

Claim.—In an anchor of the character described, the 
flukes provided with the heads constructed with the 
projecting corners H H’ connected by the concave or 


[ss2.606] 606 








Qe 


depressed webs H” and the protuberating corners 
H”’, said heads being recessed on their sides at L, 
and said flukes being pivotally secured to the shank, 
substantially as set forth. 


532,660. Process or MANUFACTURING TIN-PLATE, II’. 
H. Griffiths, Pittsburg, Pa.—Filed March 14th, 1894. 
Claim.—The herein-described process of manufac- 
turing tin-plates, terne, and the like, which consists 
in first dipping the plates into a bath of molten metal 
through a layer of sand mixed with oil and a chemical 
flux consisting of salammoniac and nitrate of zinc, 
which layer floats on the surface of the molten metal, 














and withdrawing the plates, and a second dipping of 
the plates into another bath of molten metal through 
a layer of sand mixed with oil or tallow floating on 
said metal, and withdrawing the plates through the 
layer, as set forth. 


536,695. Curtrer Bar for Mowinc Macuine3, G@. A. 
Hall, Deering, Me.—Filed October 26th, 1894. 
Claim.—({1) The herein- described cutter bar for 
mowing machines, consisting of a finger bar, knives 
having substantially straight upper surfaces journalled 
on the top of said finger bar, and each having a rear- 
ward extension for reciprocating said knife, a guard 
plate resting over said knives and extending rearward 
to cover the rear portion thereof, pins in said finger 
bar fitting corresponding holes in said guard plate, 
and a button pivoted to said finger bar having a hori- 
zontal projection on its upper end adapted to be 


(536,695) 











turned rearward over the edge of said guard plate to 
hold it down. (2) The herein-described cutter bar for 
mowing machines, consisting of a finger bar having re 
ciprocating knives pivoted on the upper surface 
thereof, the rear portion of said finger bar being pro- 
vided with raised projections between said knives 
which come flush with their upper surface, and a 


e tors of said knives and secured to said finger 





(8) In an automatic circuit breaker, a etic cas- 
ing in the circuit to be broken, and a pendent shunt- 


guard aged resting on said projection and extending 
over t! 
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THE GREAT WESTERN RAiu WAY WORKS, 
SWIND 


As already stated in our pages, visits will be paid by 
the delegates to the Railway Congress to various railway 
works in the kingdom. Among these are Crewe, Horwich, 
and the Great Western Railway Works at Swindon. 
The Crewe works have been so often described that 
practically nothing remains to be said about them that 
can be said with advantage. The Horwich works of the 
Lancashire and Yorkshire Railway are new, and embrace 
every modern improvement perhaps, but a complete 
description of them must be ostponed ; indeed, it has 

et to be written. The works at Swindon possess a 
special interest, and but little has been published con- | 
cerning them. By the courtesy of Mr. Dean, the chief | 
mechanical engineer of the line, we are enabled to give | 
our readers some idea of what was to be seen by the | 
delegates on the occasion of their visit. Our engravings 
have been prepared from photographs specially taken for 
us. We also give a detail drawing of the framing and | 
bogie of Mr. Dean’s latest express engines. These 
engines were illustrated in our impression for Noy. 2nd, 















THE ENGINEER 





In 1840 the construction of the Locomotive Works was 
resolved upon; and at the end of 1845 the population of the 
district, exclusive of the old town, amounted to 1606. At 
the end of 1846 this had increased to 2388. The popula- 
tion and the extent of the works both augmented rapidly, 
until the maximum was reached in the year 1892, when 
the broad gauge in the West of England was converted 
to narrow gauge, and the rolling stock either broken up 
or converted, As showing the growth of the town of 
Swindon, we quote the following, extracted from the 
census returns :— 


New and Old Swindon.—Total Population, 


i! "| mae ms ke 8 NE 
WE cs, ais 3 Lia) ad 9 ee 
i | Oe ee ice eg 
WEI, 235 ig ci ews a Se, 
WE isch a te ee 3 

1891 32,840 


and we believe it is a fact that the population is 
still increasing. In 1861 the rolling mills for the manu- 
facture of iron rails were erected. From 1875 the 
quantity of rails manufactured was gradually dimin- 
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department. The ultimate decision was to erect the 
works at Swindon, and they were accordingly com- 
menced in 1868; enlargements having been made from 
time to time to meet the increasing requirements. In 
1873 four new foundries were built, and other consider- 
able additions made to the locomotive works. 


The total area now occupied by the works and yards, as 
shown on the plan, is 208 acres. They are on both sides 
of the line, going towards Bristol, and there is room for 
further extension, especially on the down line side. In 


| addition to the construction of the locomotives, carriages, 
| and wagons, required for the service of the company, a 


| great variety of other work is done at Swindon. 


Upwards 


| of 300 tons of chairs per week are cast for the per- 


manent way department, often double that quantity. 
Large quantities of castings are made for the signal 
department. A considerable staff is occupied in 


| the construction and repair of station furniture and 






fittings. The heavy repairs to the pumping machinery 
of the Severn Tunnel, and to the hydraulic machinery in 
use at the various docks and stations of the company, are 
also carried out here. The passenger carriages are now 
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GROUND PLAN OF THE GREAT WESTERN RAILWAY WORK®, SWINDON 


and in Tae Enatnger for May 81st, will be found an/| ished, the last lot having been rolled in steel in 1878. ; being fitted with oil-gas lamps, and with steam heating 


article giving details of the performance of two of them, | The mills are now used for the manufacture of bar iron, 


and a brief description of the bogie, which is very | 
peculiar in construction owing to the fact that the cylin- | 


We have said that special interest centres in the | 
Swindon works. ‘That is the case because for a consider- | 
able period they were the only railway workshops worthy | 
of the name. It will be remembered that Daniel Gooch, | 
the first locomotive superintendent of the line, was 
dissatisfied with the engines supplied in the beginning by 
various makers, and he resolved to design what he wanted 
for himself. Of the engines thus designed 142 were 
built by various firms, “the best by Fenton, Murray 
and Jackson, of Leeds.” But in 1840 it becamenecessary 
that the company should be, in a measure at least, inde- 
pendent of private firms, and the Swindon works were 
commenced. The machinery of the Swindon works was 
started on the 28th of November, 1842, with Mr. 
Archibald Sturrock as manager, but the works were not 
put into regular ee until the 2nd of January, 1843. 
In 1864 Mr. Gooch retired, being fully engaged in laying 
the Atlantic Cable with the Great Eastern steamship, and 
he was succeeded by Mr. Joseph Armstrong, under whom 
the works were still further enlarged. He was succeeded 
on his death in 1877 by Mr. William Dean, in whose 
hands they have still further grown. 

There is a general though erroneous idea that Swindon 
was founded by the Great Western Railway. It is, in 
fact, one of the oldest towns in England. It was of 





sufficient importance to be mentioned in the Doomsday | 
Book, so that proves it to be at least 800 years old. “ Old | 
Swindon,” as it is now called, is on high ground about a | 
mile from the station. It was of some note as an ancient | 
market town, and was a prosperous place during the old 

coaching days. U 
Railway selected the place as a central locomotive depét, 


bss 8 Swindon, consisted entirely of agricultural land and | 


the average output being from 106 to 200 tons per week. 


After the amalgamation of the West Midland Com- 
ders are inside, with the valve chests underneath them. | pany with the Great Western Railway Company in 1862, 


apparatus, almost the whole of this work being done at 
Swindon. 

At the time of the change of gauge, in May, 1892, 
with the exception of a few hundred wagons which were 


Great Western Railway—Locomotive and Carriage Department, Swindon. 


Dimensions of the Principal Shorzs. 





8 Locomotive department. ; Floor 
= Shop. Length. | Width. area. 
“ 
. | ft im. | ft. in. | sq. ft. 
A | Repairingshed.. .. .. .. ..| 482 0 | 70 0 83,740 
Bl Erecting and boileramiths .. . | 287 0 | 140 0 40,180 
B2 ‘a ie - .-| 209 0 | 186 0 | 28,424 
Cc ” - « of re F ee 9,380 
D | Waseitumerm .. «. .« « «| SEO] 2.6 9,292 
Bt. errors co ier 23,334 
@. | Bee. 8. ws ee we et OT OS 16,769 
Hj Oarpenters .. .. .. .. .. ..| 192 7 | 45 0 7,766 
J | Ironfoundry ere ve $0,574 
K | Copperamiths .. .. .. .. ..| 146 6] 50 0 7,550 
Ll Painters eo ce ee ce oe «| 16810 | 195 0 20,479 
L2| Tendererectors.. .. .. .. .| 224 8 | 125 0 28,031 
N | Wheel turners, &c. .. .. .. ..| 1988 0 | 44 6 8,588 
2. ioe o> ee” ‘a 193 0 | 44 6 8,588 
Pl Erectors Ee a er ae ek 313 10 100. 4 $1,487 
P2)| Turners ae aa ou ers 138 0 | 80 0 10,640 
@ | Miatme. 5. cs. kk oe [ROO | A Ot eS 
Rt | Fitters, turmers, dc... .. .. ..| 246 6 | 161 0 39,686 
8S | Wheel smiths, boltmakers, &c. .. 6 | 4311 26,371 
eG ee 8 6 | 80 0 6,840 
U | Beempfoundry .. .. «2 « - 8 0; 80 0 6,880 
V1| Boileresmiths .. .. .. .. ..} 81310 250 0 78,458 
Vik. 2 Oe ere rf 80 0 11,640 
9) Oe 45 0 13,050 
W Pee ce 5S we 6s ee «| SS 120 0 | 32,400 
Steam hammer .. .... .. ..| 249 0 | 108 6 25,771 
Merchant iron mill .. .. .. ..' 236 0 102 0 24,072 
pO ee ee 284 0 192 0 | 54,528 





: Carriage department. 73 Floor 
No. & Shop. Length. | Width. pice 
| ft. in, ft. in eq. ft. 
| Carpenters .. .. .. «- « «| 244 0 38 9,272 
ae 150 0 41 0 6,150 
Body and machine shop.. .. .. 302 0 261 0 | 78,822 
es ae ae 195 9 45,707 
Finthiug shop... .. .. .. .-| 238 6 33 0 | 8,873 
Te ees ee as, ce oo) BS 193 9 | 53,029 
Trimming and strapshop .. .. 244 1 38 9 | 9,466 
Lining and polishirg room .. .. 233 8 23 0 | 6,531 
Lifting shop aa ke ax et el eee 101 1 | 30,879 
Timber department. | 
GSE cc oe ac cs, ee. eh SOP 31.516 
Wagon works. 
a). er ree oe ee 182 0 41,314 
2 | Smiths’ shop eee ee ee | 44 0 | 28,056 
5 | Frame shop.. .. .. .. .. ..| 370 0 91 0 33,670 
Frame machine shop re ve 46 0 6,693 
7 | WheelebepsA .. .. « « oof NE EC 80 0 14,280 
Si Wheaeee 2. xk 5. cs «sf BED 80 0 | 13,020 
11} Roadwagonshop .. .. .. ..| 171 6 119 0 | 20,408 
313 | Wagememep.. .. .. «- .. -| @ @ 165 0 99,00) 
0 145 0 24,650 


ca day dl ew ce i 








to the time that the Great Western | it was decided by the directors that central works for 
ns should be pro- 


the districts known as New Swindon, Gorse Hill, and | vided. Some delay occurred in deciding upon the most 
ese works, Oxford being considered 


to offer some advantages as a centre for the work of this 


the construction of carriages and w 


suitable site for 


taken in at the Bridgwater workshops, the whole of the 
broad gauge rolling stock was brought to Swindon, to be 
converted or broken up. Thirteen miles of additional 
sidings were laid to receive this stock. The total number 
of broad gauge locomotives was 195; of these, 130 had 
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HYDRAULIC FORGING PRESS, SWINDON 


WORKS 


MESSRS, FIELDING AND PLATT, GLOUCESTER, ENGINEERS 








on to a trolley, the plate bearing the pattern is raised, 
and the mould on the trolley is run from under it; then 
whilst the pattern is lhwered—to be used again—the core, 
which is ready, is dropped into place, and the head, which 
has been moulded separately, is placed on it. 

The heaviest machinery in the works is in the boiler 
shop. In it are flanging presses and a hydraulic 
crane, capable of lifting 30 tons. The largest 
steam hammer was made by Messrs. Thwaites 
and Carbutt, of Bradford. It stands 27ft. high, 
and has a cylinder 2ft. llin. diameter by ft. 
stroke. At 801b. pressure it is capable of giving a blow 
of 300 foot-tons. Where possible, stamping or pressing is 
employed in this shop in preference to forging. The 
steam domes, &c., are invariably pressed ; and the boiler 
fronts, which are in. thick, the fire-box backs, and all 
parts of a boiler, are produced in the same manner. The 
largest pieces now being worked are 8ft. 5in. by 5ft. 2in. 
Though cast steel wheels would be much cheaper, the 
company continues to make its wheels of wrought iron, 
as it considers them more trustworthy. The material 
used is generally scrap iron, of which there is naturally a 
very large supply. The smaller wheels are made in eight 
pieces, one-eighth both of rim and boss being attached to 
each spoke. The spokes are collected together, placed in a 
tempcrary tire, and the centre of the wheel is heated to 
a welding heat. A special press unites the spokes and 
forms the boss; but the different parts of the rim have 
tc be forged together, one at a time. 

In the fitting shop of the wagon department isa special 
machine, made at Swindon, and probably the only one 
of this description in the world. It is intended to set 
chairs to gauge and secure them to the sleepers. The 











chairs by hydraulic pressure, keeping them exact to gauge; 
and then four arms, which also work by hydraulic pres- 
sure, screw up the nuts. 

The advantages of modern machinery for turning out 
quick work are thoroughly exemplified in the making of 
wrought iron wagons. The usual production of this shop 
is fifty per week, but they have done a hundred. This 

| was made up of twenty-five covered vans, fifty open 
boxes, two brake vans, five cattle wagons, and eighteen 
timber trucks. The channel irons which form the frames 
are milled to the exact length, and as a very great 
| number is made to the same dimensions, separate drilling 
or punching machines are kept for each size of bar. The 
machine for the side frames has four drills and two 
cutters. It was made by Messrs. Craven Brothers, of 
| Manchester, who also made the milling machines. There 
is a duplex punching machine by Messrs. Rushworth 
and Co., of Sowerby Bridge, capable of punching forty- 
| two holes at a time, though it is never necessary to use 
more than twenty-nine. With this machine the stanchions 
and roof straps are punched with the same set of punches 
as the plates, so that they are sure to fit. The side 
| frames and plates are then ie together on trestles running 
| on wheels, and are riveted up by a Tweddell’s hydraulic 
| riveter. Each one of these machines will rivet a covered 
| goods van per day. For the hydraulic pressure there is 
| @ pair of high and low-pressure pumps made by Messrs. 
| Fielding and Platt, and an accumulator made by the 
| locomotive department. This is loaded with 96 tons, and 
| the hydraulic pressure is 15001b. The main wagon shop 
| is 650ft. long. Our engraving shows a circular overhead 
railway, on which the hydraulic riveters, &c., are 
carried. 





sleeper, with bolts inserted and chairs approximately in | Besides the rivetters and punchers, power is taken 


place, is put into the machine ; dies are forced against the | from this accumulator for hydraulic welding and pressing. 





The buffers—which are now all being made elliptical—the 
buffer guides and shoes, the spring ends, &c., are all 
pressed in this department, which also stamps hand 
hammers, railway keys, cylinder covers for vacuum 
brakes, and a number of different articles for other 
departments. 

There is a special testing establishment, where every 
hook and chain that has been made is tested before being 
used. All bricks and other materials to be used in con- 
struction are tried here. The general testing machine 
was made by Messrs. Buckton and Co., of Leeds; and 
the machine for testing chains by Messrs. S. and E, 
Ransome. 

The establishment at Swindon includes a laboratory, 
where the water used for locomotives, the different classes 
of oil purchased, and generally speaking, all supplies, are 
analysed. The company is also frequently obliged to 
be able to give an authoritative opinion on the nature of 
goods entrusted to it for transport. 

As to the amount of stock turned out, this, of course, 
depends very much upon the requirements of the traffic, 
but we think it may be taken that about two new engines 
a week are constructed as a maximum when the works are 
very busy, exclusive of engines which are renewed, 
that is to say, are fitted with new boilers, cylinders, &c. 
As regards the carriage works, during the busy year of 
1891, preceding the conversion of the gauge, the average 
number of new carriages turned out was seven per week, 
of which five were eight-wheeled stock. The number of 
goods vehicles, such as brake vans, open goods, covered 
goods, cattle trucks, &c., turned out weekly, varies from 
fifty to one hundred, according to the orders on hand. 

The hydraulic plant is probably the most complete 
to be found in any establishment in the world. 
There is a considerable number of hydraulic riveters, 
flangers, forging and welding presses, with pumps and 
accumulators on Tweddell’s system, in the various depart- 
ments of the works, made by Messrs. Fieldingand Platt. In 
the locomotive shops there is a fixed riveter, 12ft. gap, iv 
which the locomotive boiler barrels and marine boiler 
shells are riveted up; over it is a hydraulic jib crane 
with three lifting powers—7, 14, and 21 tons—with 
hydraulic racking and slewing motion. There are also 
various types of portable riveters for riveting the fire- 
hole door openings, foundation rings of the boilers, and 
machines for riveting the frames. Pumps driven by belt 
and differential accumulators supply the pressure, and 
jib and travelling cranes with hydraulic lifts carry the 
portable riveters. 

The girder shops have a variety of portable riveters of 
various gaps for girders, tank and structural ironwork, 
carried on jib and travelling cranes with hydraulic lifts. 
Belt pumps and differential accumulators supply the 
pressure. 

The wagon shops, as stated, are fitted with a large 
hydraulic installation, the pressure being supplied by a 
compound duplex pumping engine and large accumulator, 
and, in addition, a pair of pumps driven by vertical inverted 
engines and gearing. There are about thirty riveting 
machines of various types, powers, and gaps, to suit the 
different work, carried on radial and jib cranes with 
hydraulic lifts. A hydraulic shear for cutting out frames, 
two forging, bending, and welding presses of 50 tons power, 
three of 100 tons and one of 200 tons power are also in use. 
These have both horizontal and vertical rams, and are 
used for a vast variety of work, apparently complicated 
forms of forgings being produced in a very simple 
manner, the saving in labour being in all cases very 
great, whilst much sounder work is ensured. The 100-ton 
forging presses have a gap of 24in., daylight 4ft. 6in., and 
horizontal ram of 80 tons power. The 200-tons forging 
press, with intensifier, has a gap of 24in., daylight 
5ft. 3in., horizontal ram of 80 tons power, and hydraulic 
cylinder in base with power of 80 tons. 

A good deal has been and is being done by the Great 
Western Company to promote the comfort and well-being 
not only of the employés in the works, but of the drivers 
and firemen. Indeed, a volume might easily be written, 
so multifarious are the matters which call for notice in 
works so large, but their very dimensions stand in the 
way, and prevent any journal from doing them full 
justice. 

Our engravings of the engine framing and bogie will, we 
think, be found to explain themselves. We may, how- 
ever, repeat here that the leading end of the engine is 
carried on four pillars or legs, which take into a cross- 
bridge, which runs under the bogie frame instead of 
over it, and the bogie pin is put up through from below. 
The engine is carried by slings, much on the well-known 
American system, but, besides this, the die, in which is 
the ball-and-socket bearing for the bogie pin, can traverse, 
coiled springs being employed to prevent too much side 
motion. 








THE CONSTRUCTION OF RaILWays IN West AFRICA, and 
particularly on the Gold Coast, was urged on Tuesday upon the 
Colonial Office by a deputation from a number of important 
Chambers of Commerce, in the course of an interview with Lord 
Ripon, who said he agreed that the development of communication 
in our West African colonies was a matter of great importance, 
and that the question had now advanced almost to a point at 
which something practical might be done. 


Pot AND TROUGH SLEEPERS.—Ia our notice of the Exhibition of 
Railway Appliances, page 540, a passage occurs which may convey 
an erroneous impression. In speaking of the exhibitscf the Patent 
Nut and Bolt Company, the words ‘‘manufacturers must make 
what their customers want, but obsolete objects should not be ex- 
hibited, and the pot sleeper is doomed to be replaced by the steel 
trough unless something better is produced.” The word 
obsolete” is somewhat out cf place, seeing that thousands of 
tons of pot sleepers are still used in India, and will no doubt bs 
used for years to come, simply because, in the first place, they 
have been used from the early railway days and their manage- 
ment is perfectly understood by astaff educated in their use ; and 
in the second place, there are special features in the arrangement 
of the cross ties as made and fitted by the Patent Nut and Bolt 
Company, which obviate the twisting and distortion experienced 
with the older forms of pot sleeper permanent way. The condi- 
= ee in India and South America are, we may add, not 
identical, 
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INSTITUTION OF NAVAL ARCHITECTS. 





In our last impression we gave an abstract of the pro- 
ceedings of this Institution at Paris, including the paper on 
the cost of warships (Dr. Elgar’s) read on Thursday morn- 
ing. A paper was then read by M. Normand on “ Water- 
tube Boilers.” He considered that although the damage 
to one tube necessitated drawing the fires and emptying 
the boiler that they were the boilers of the future. The 
principal difficulty with them, the formation of stationary 
steam in the heating tubes, and the expansion of the 
tubes themselves, might be prevented by making the tubes 
as vertical as possible, by active circulation, and by 
making the proportion of length to diameter moderate. 
Engravings of sections of the old du Temple boiler and 
of the Normand boiler accompanied the paper. An 
abstract of the paper itself will be found elsewhere in our 
issue of to-day. 

The next paper read, and the concluding one of the 
summer series, was upon the “ Niclausse Boiler,” by Mr. 
Mark Robinson. In general design it recalls the well- 
known Babcock and Wilcox boiler, in that it has water- 
tubes slightly inclined from the horizontal, which deliver, 
by a number of ascending headers at the front of the 
boiler into a water and steam drum at the top. There 
are no rear headers; the water-tubes are closed at the 
back end, but circulation is maintained by making the 
front headers double, that is, there is a vertical division, 
dividing them into front and rear portions. The arrange- 
ment and its circulation is shown clearly in the 
engraving published elsewhere to-day with an abstract of 
the paper. The tubes are fixed by a remarkable joint 
which allows of almost instant removal, so that they can 
be, not only examined, but also drawn out through the 
front. The method of jointing the tubes can be seen 
from Figs. 2,3, and 4 of ourengravings. The evaporating 
power appears to have been very satisfactory. 

The discussion was general upon the two systems of 
boiler. Mr. Thornycroft said that the same principle 
was employed as in the feed keater by M. Normand in his 
boiler. He had tried an experiment with successful 
result. He shows that his boiler is a development of the 
du Temple. His water-tube boiler is enclosed in a water- 
tube casing. He believed that the outside envelope isa most 
important thing. He thought that M. Normand distresses 
his boiler by the arrangement of the tubes in front, and he 
believes that the difference in pressure between upper and 
lower chambers is due merely to gravity, and that 
this is really the drift of M. Normand’s remarks. He 
had made some portion of the tubes in a boiler quite 
horizontal, but it has not affected the circulation in any 
way. M. Normand has made his tubes deliver above 
water. He was of opinion that circumstances may arise 
when safety demands that delivery should ‘be made 
below. 

The discussion on boilers was but short, as there was 
only a very limited space of time left for the vote of thanks 
to the Reception Committee and to the hosts of the 
Institution in Paris. 

These votes were proposed by Lord Brassey in a 
most sincere speech, and the thunder of applause 
which went up at its termination showed unmistakeably 
the sympathy of the whole body of the Institution of 
Naval Architects in the sentiments that had been uttered. 
A presentation of an address was also made by Sir 
Nathaniel Barnaby on behalf of the members of the 
Institute to Lord Brassey, in commemoration of his 
departure to his Australian command, and was received 
with great warmth and cordiality. 

On Thursday afternoon, after a visit to the Eiffel Tower 
—which, unfortunately, occupied so much time that there 
was little left for the more solid objects of interest that 
were visited later on—the members of the Institute were 
conveyed to the Société des Anciens Etablissements Cail, 
situated in the Quai de Grenelle. The variety of work 
undertaken by this firm was almost bewildering—electric 
locomotives, quick-firing and ordinary breech-loading guns, 
sugar machinery, torpedo boats, and marine boilers, were 
amongst the objects of interest inspected. The Heilmann 
electric locomotives were remarkably clumsy, unwieldy- 
looking machines. Two of them, weighing each about 
120 tons, had, it was said, already been tested for speed 
and steadiness by the Chemin de Fer de 1]’Ouest, and a 
speed of 75 to 85 kilometres obtained. They are built 
in the form of a Noah’s ark, with sharp bows in front to 
cut through the air with least resistance. The steam motive 
power for the motors is of carefully-balanced character, 
as the Cail Company considers that the main reason for 
the oscillating movement of an ordinary locomotive is the 
alternate action of the pistons and connecting-rods on either 
side as it travels at high speed. By balancing the engines 
they maintain that this movement is corrected. An 
ingenious arrangement for checking the recoil of field 
guns was observable on one of the gun carriages, shown 
to the members of the Institute; a curved bar of steel, 
which was attached to the muzzle of the gun at one end 
and to the trail of the gun carriage at the other, receiving 
the shock of recoil and transmitting it towards the 
ground. At leastthisis the theory. The siege and naval gun 
mountings at the Cail establishment were fitted with a 
series of very powerful helical springs within each bracket, 
to absorb the recoil, and bring the gun into the firing 
position. No examples of hydraulic compression were 
to be seen. The quick-firing breech gear was of the most 
inferior character. The screw was upon a convex cone 
fitting into a concave female screw within the breech of 
the gun. The extractor worked direct, as in the Hotchkiss 
and some of the later Elswick 12-pounders. 

At the workshops of Messrs. Sautter, Harlé, and Co., 
26, Avenue de Suffren, a remarkable system of lights for 
lighthouses was exhibited. The particular specimen 
which members of the Institution were invited to inspect 
was a “Lightning Light” for mineral oil, revolving 
upon a bath of mercury, and intended for the Philippine 
Islands. This is a speciality of the firm, who have 


manufactured a very large number of these lights, 
which revolve at a high rate of speed, and produce a 
constant stream of brilliant rays, succeeding one another 
with such rapidity that they appear as one beam. The 
mechanism is actuated by an electric motor. But as 
the difficulty was to find a perfectly steady and friction- 
less axis, in order to prevent the vibration of the rays 
as they traversed oui round, a bath of mercury was 
placed beneath the lantern, upon which it revolves. A 
cylindrical steel spindle, about 3}{t. or 4ft. in diameter, 
with a flat bottom, revolves within a steel cylindrical 
bath containing mercury, a few inches in depth at the 
bottom. Over the whole is screwed a long steel sleeve 
about 2} ft. or 3ft. indepth, with an extremely fine thread, 
which steadies the spindle and covers the bath to a point 
below the level of the mercury. By unscrewing it the 
whole lantern is lifted up and detached from the mercury 
bath. The adopiion of mechanism for the rapid 
rotation of a number of rays of light, upon a mercury 
axis, and concentrating them into brief and powerful 
flashes, admits of the power of existing lights being 
doubled or tripled in effect without increasing the quantity 
of light. Electrical ammunition hoists, intended for the 
French battleship Jauréguiberry, were then exhibited. 
These were so constructed that a slow speed might be 
commenced with and maintained, or the speed increased 
at any moment up to the highest velocity attainable. 
The motors, although running at a speed of 1200 revo- | 
lutions, could be suddenly stopped, and reversed by means | 
of a small lever, and the ammunition arrested at any | 
point in its travel up the hoist. Similar gear was ex- | 
hibited for the elevation and working of the guns of Fort | 





de Chavagnac. The electric installation for the battle- | 
ship Jauréguiberry is of 500-horse power, divided over | 
Fig.! 
ROSSYA 





of which the number and the dimensions vary according 
to the power of the boilers. Each element is com. 
posed of tubes joined by junction boxes—sketches Nos, 2 
and 3 annexed. The tubes are screwed into the boxes 
and communicate from base to summit. Each element 
forms a continuous worm, of which all the tubes are 
inclined upwards, so as to facilitate the disengage. 


| ment of the steam. Each of the elements is removable, 


independently of the others, and forms a distinct unit, 
an important feature for carriage, mounting, and 
repairs. (2) Of a tubular feed-collector above the doors 
of the furnace, acting as a base to the front part of 
the elements, and communicating with each of them. 
The feed-collector distributes the water to the elements 
by junctions with conical joints, very easily taken to 
pieces, and only fastened with a single bolt. (8) Of 4 
collecter-purifier of steam and feed-water, placed above 
the boiler, apart from the effects of heat and corrosive 
action of the gas. This has as many orifices as there are 
elements in the boiler; it communicates with these at 
the top by conical joints fixed with two bolts. The 
dismounting of an element only requires, therefore, the 
removal of three bolts, and is quickly done. The puri- 
fier receives the feed-water; this water is traversed and 
energetically stirred up by the steam going out of the 
elements, and rapidly heated, causing the precipitation 
of the calcareous salts in powder. The purifier is fur. 
nished with divisions, as shown in sketch, Fig. 4, 
annexed, which completely separate the steam from the 
vesicles of water, and from the foreign bodies which it 
might contain on leaving the elements. The purifier 
has a tube for return-water at each end, which leads to 
the ejectors of calcareous deposits, noticed further on. 
These return tubes also permit of an easy return to the 
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32 motors for artillery purposes. It was most unfortunate | 
that want of time prevented an exhibition of much that | 
had been prepared here for the visit of the members, as, | 
next to the establishment of M. Delaunay Belleville, it | 
was perhaps the most interesting place thrown open | 
during the meetings. 
On Friday morning, by the courtesy of the Reception | 
Committee and kind co-operation on the part of the rail- | 
way company, a special train conveyed the members of 

the Institution to St. Denis, where the famous Belleville 

Boiler Factory was inspected, M. Delaunay-Belleville 

himself explaining and illustrating the various processes | 
of manufacture and erection of the boilers with the utmost | 
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generator of the feed-water injected into the purifier as 
well as of the water separated from the steam by this 
apparatus. (4) Of the two ejectors. These retain the 
calcareous salts precipitated, and the salts, or their resi- 
due, are extracted during the process of circulation by a 
special tap at the base. (5) Of an automatic feed and 
water-level regulator, furnished with a warning whistle. 
This regulates the supply of water to the boiler; 
it secures regularity of feed and of height of water-level 
in the elements cf the same boiler, whatever may be 
the speed of going, or the volume of water evaporated. 
(6) Of an automatic draught regulator, which accelerates 
or moderates combustion, according as the pressure 





patience and attention. 

The accompanying drawings will give an idea of the 
appearance and arrangement of the Belleville boilers, 
or rather ‘ Generators,” as they are called by the firm. 
For the Rossya, Russian cruiser, as an example, there are 
thirty-two ‘‘ generators,” in groups of eight each, as seen 
in the drawing, four on each face of the group, 
back to back. The entire indicated horse-power is 14,500, 


more. The generator is a mere rectangular iron box, with 
doors opening across the entire front, and smaller doors 
beneath for the furnace and ash-box. Behind the large 
doors, as they open, are seen a series of double stacks of 
tubes, each double set being styled an ‘‘ element,” and 
the whole space ane filled up with tubes. In the 
Rossya they are, we understand, of steel and lap-welded, 


from memory, is appended, in order to: illustrate the 
position of the ‘‘ elements” in the “ generator.” 
The arrangement is briefly as follows :—The Belleville 





generators are composed: (1) Of generating ‘ elements,” 





so each generator produces about 450-horse power or alittle | b 


and jin. in thickness. They are, however, occasionally | plete freedom for the dilatation of the tubes. 
made of the best charcoal iron. A rough sketch, made element assumes the form of a flattened worm, con- 


| lowers or rises. (7) Of a shell of iron and fire-bricks en- 
‘closing the generating elements and the hearth. This 
' shell, which is of simple and solid construction, has doors 
| for the hearth, as well as doors for easy access to all 

parts of the generating tubes. No space is required out- 
| side it at sides or back. All is worked from the front. 
' (8) Of a hearth situated beneath the piles of tubes or 

elements. It has grate bars, and is surrounded with fire- 


ricks. ; 
| ‘The following advantages are claimed for the Belleville 
' generators :—(1) Complete safety, resulting from the 
| absence of any reservoir of large capacity exposed to the 
' fire, and sustaining the pressure of the steam. For an 
| equivalent production of steam, the volume of water 
} contained in a Belleville generator is less than that con- 


| tained in any other system of tubulous boiler. (2) i 
ac 


stituting a sort of spring eminently elastic. The use of 
brass is prohibited in all essential parts of the generators 
and of their shells; iron, cast steel, and malleable cast 
iron are employed. (8) Great facilities for cleaning ; 
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parts of the generator which are easily accessible. The rela- 
tively slight length of the tubes renders easy their cleaning 
inside by an orifice, which is closed, in working, by an 
iron stopper and a steel bolt. Intervals exist between 
the tubes amply sufficient to pass in the cleaning brushes. 
(4) Solidity of joints. The only mode of junction em- 
ployed in the Belleville generator to connect tubes with 
junction boxes is the screwed joint fastened by a sleeve 
and counter-ring. (5) Precipitation effected by the 
collector-purifier of the calcareous salts. (6) Forced 
circulation, which is indispensable for perfect heating of 
the water and for preservation of the tubes, combined 





with active combustion and abundant production 
i) LEVER 
£TUFFING BOX | 
AND PISTON 
vain’ 


of steam. This forced circulation is obtained by :— 
The evaporating elements each forming one channel ; 
by the reservoir collector-purifier receiving both the 
water and steam coming from the elements as well as the 
feed-water; and by the system of exterior pipes conducting 
heated water to the base of the elements, after leaving 
deposits in the ejectors. The forced circulation, from the 
base to the summit of the elements, is due to the great 
difference in mean density between the water returning 
by the exterior pipes and the contents of the elements, 
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where the water is charged with an increased proportion 
of steam according as it rises to the top of the generator. 
(7) Automatic feed: The automatic regulator of feed con- 
sists of a balanced valve, which regulates the introduction 
of the water into the generator. This valve is actuated 
by a float enclosed in a water-level column, communi- 
cating with top and bottom of generating elements. The 
rise and fall of the water surface in the level column 
are transmitted by the float to the balanced valve, and 
this opens a section for the passage of the feed-water, 
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larger or smaller, according as the level descends or rises. 
When the normal condition of evaporation is established 
the mean level of the water in the generator remains 
constant so long as the feed-pump furnishes water in 
sufticient quantity. 

The reduction valves associated with the Belleville 
boilers, or “‘ Régulateurs Détendeurs,” as they are called, 
serve to limit the pressure of steam coming from the 
boilers. So long as the pressure above the reduc- 
tion valve is greater than that which the valve is set to, 
the reduction valve maintains a constant pressure in the 
steam pipe, whatever may be the variations of the 
pressure above. 

The reduction valve is of brass, bronze, or steel, accord- 


ing to the me of steam employed, and has two 
orifices for the entrance and exit of the same. Within 
is a bronze sheath pierced with apertures, in which works 
a cock bearing evenly with the apertures in the sheath. 
When the ports in the cock correspond with those in the 
sheath, steam passes through. The cock is hung by a 
double joint to a piston, which goes through a stuffing- 
box of which the stuffing—lubricated with a grease called 
“Pate antifriction Belleville’’—is very soft. The steam 
which has escaped from the ports of the valve acts under 
this piston and raises it. The piston is held down by a 
lever, upon which act springs that can be regulated as 
required, according to the pressure that one wishes to 
give to the steam. 

The reduction valve remains in equilibrium so long as 
the conditions of working are the same. But if we in- 
crease the expenditure of steam from the generators, or if 
the pressure above the valve decreases, the ports do 
not deliver any longer a sufficient quantity of steam, the 
lift under the piston diminishes, the action of the springs 
preponderates, and the piston sinks, whilst opening a 
larger section of the ports. Steam passes in greater 
quantity, and the pressure downwards of the valve is 
restored to its normal degree. The contrary takes place 
if the expenditure of steam from the generators is 
diminished, or if the pressure lifts the valve upwards. 
Reduction valves can be constructed for all requirements, 
from some hundreds of kilogrammes up to 100,000 kilo- 
grames of steam per hour. An engraving of the valve is 
annexed. 

The Belleville feed pumps are peculiar. The steam cylin- 
der and the body of the pump are mounted opposite to one 
another upon a tubular mounting, fixed by straps. The two 
piston-rods are connected by a coupling link, which acts 
at each end of the travel upon an arm oscillating around 
an axis, whose upper extremity actuates the slide. The 
pump is double-acting and has multiple valves ; for each 
size of pump the number of valves rises from two to 
eight. These feed pumps can deliver from 750 litres 
(165 gallons) up to 100,000 litres (22,000 gallons) of water 
per hour according to their power. The Belleville feed 
pumps are constructed to be worked incessantly and 
without repacking. If the feed regulator is shut, the pump 
travels veryslowly; but it never stops altogether. At each 
end of the pump is a valve with a stem passing through the 
cover; this seals a little aperture, which makes the corre- 
sponding end of the pump communicate with the suction 
pipe. The spindle of the valve is met by the piston towards 
the end of its travel; the piston pushes the spindle which 
opens the aperture, and the compressed water in the body 
of the pump is passed back into the suction pipe. The 
piston finds itself thus relieved of part of the resistance 
and gets an accelerating motion, which is communicated 
to the coupling link and to the “fork,” so as to move 
the slide valve. The slide valve has a stroke of only 
about a quarter of an inch, and is driven direct by a 
rocking lever. The pump cannot stick with the valve 
half thrown because the removal of resistance at the end 
of the stroke in the way described ensures the completion 
of the pump stroke. 

Our space is too limited to do justice to the splendour 
of the reception at the Hotel de Ville, which took place 
upon Friday evening, when Monsieur Rouselle, President 
of the Municipal Council of Paris, and his colleagues, did 
the civic honours of the finest capital in the world to the 
members of the Institution. Only in such a building 
could such an entertainment have been inaugurated. 
The music of the band of the famous Garde Répub- 
licane was blended with that of the voices and stringed 
instruments of a vast orchestra of ladies and gentlemen, 
whose performances were of the most cultivated order. 

Upon Saturday the entire body of the members were 
conveyed by three special steamers down the Seine to the 
grand old chateau and the beautiful terraces of St. 
Germain. Here a sumptuous entertainment had been 
provided in the Pavillon Henri 1V., upon the summit of 
a terrace overlooking the windings of the river, and 
festooned with magnificent ferns and flowering plants 
from base to coping stone. Here it was that the young 
and beautiful Anne of Austria had to repress the too 
flattering attentions of her brother-in-law Gaston Duc 
d’Orleans, and every inch of soil appears associated with 
the characters so vividly described by Frances Elliot. 
But we must pass on. On Saturday evening, the week’s 
entertainment and festivit‘es ended with a reception of 
the members of the Institute by the President of the 
Republic, M. du Faure and Madame du Faure, at the 
Palais d’Elysées. This was an honour which hadno t been 
anticipated in the programme for the meetings, hence it 
was all the more appreciated. This fine old palatial 
structure, built in 1718 for the Count d’Evreux, 
was afterwards inhabited by Madame de Pompadour ; and 
Napoleon III., whilst President of France, made it his 
official residence. One of the finest pieces of tapestry in 
the world, representing the ‘Judgment of Paris,’ is 
hung within the inner reception salon, and the suite of 
reception apartments is very fine, but their peculiar 
interest is perhaps as much due to the associations con- 
nected with them as to intrinsic beauty. 

We cannotclose an account of the meetings without an 
expression of the sincerest thanks to those who so warmly 
and cordially undertook the onerous duty of carrying out 
the executive part of the programme of our kind and 
hospitable hosts, the reception committee in Paris. 
Practically, the entire body was an executive one. And 
they worked early ard late for the entertainment 
of their guests. To Vice-Admiral Besnard, Minister of 
Marine; to Vice-Admiral Charles Duperré; to M. E. 
Bertin, the unwearying chairman; to M. Rouselle, 
President of the Municipality ; to M. Delaunay-Belleville, 
President of the Chamber of Commerce; to M. Octave 
Gréard, Rector of the University ; to Rear-Admiral Baron 
Lagé and Vice-Admiral Bonie; to M. Delarbre, of the 
Western Railway Company ; to the Marquis de Chasse- 
loup-Laubat ; to the Comte de Dax; and last, but not 
least, to M. de Pouligny, whose admirable rendering of 





the French speeches into English and vice versé, brought 





all difficulties to an end—our grateful thanks must ever 
be due. One word more; to Mr. George Holmes, the 
indefatigable Secretary of the Institution, it is impossible 
to apply words which can adequately represent the trouble 
and care that he has taken for the entertainment and 
comfort of the members whilst attending the summer 
meetings in Paris of 1895. 








THE COST OF WARSHIPS.* 


By Mr, Francis Excar, LL D., F.RS.E, Vice-President, late 
Director of H.M. Dockyards, 
(Concluded from page 528.) 

First-class battleships.—The difference between the cost of the 
dockyard ships and that of the contract ships is much greater in 
these than in any other class of vessels. The average cost of the 
bulls of the four dockyard ships was £331,454, exclusive of armour 
on belt, bulkheads, barbettes or turrets, casemates, and conning 
tower; as against an average cost of the four contract ships 
amounting to £423,429. These averages are not exact, because the 
figures for one of the dockyard ships, the Repulse, and those for 
two of the contract ships, the Revenge and Royal Oak, are based 
upon estimates. The estimates were made, however, in the begin- 
ning of 1894 when the vessels were almost complete, and the 
expenditure remaining to be incurred was very small ; so that there 
could not be sufficient error in them to affect the present comparison. 
One of the dockyard ships, the Hood, was a turret ship, and the 
others were all barbette ships; but this difference does not 
materially affect the cost of hull. 

It would appear that the difference between the cost to the 
Admiralty of dockyard work and contract work has been reduced 
from £91,975 on the hulls of battleships of the Royal Sovereign 
type to £23,544 in the Magnificent type. Nothing that is known 
about the differences between the ships is sufficient to account for 
this amount of reduction, and I am unable to explain it. The 
builders of each contract ship of the latter type had completed one 
of the former not long before, and had her actual costs, and their 
experience in building her, to guide them in their estimates, so 
they ought to know what the vessel would cost. The same remark 
applies to the dockyard — It may doubtless be d, even 
if the amount of reduction be too great to be permanent, that this 
reduced difference between the costs of battleships built in the 
dockyards and by contract is nearer to what would generally be 
found in experience than the very great difference that resulted in 
the costs of the Royal Sovereign class, While the hulls of the 
dockyard ships are each estimated to cost £15,479 more, on the 
average, than those of the Royal Sovereign class, the hulls of the 
contract ships are estimated to cost, on the average, £52,982 less. 
It cannot be assumed, whatever the explanation may be, that the 
reduced difference in the cost of the contract ships means a re- 
duction of profit by that amount, It is only reasonable to 
suppose, however, that experience in the carrying out of this 
class of work, and the special facilities for performing it which are 
acquired by many who undertake it, lead to greater economy and 
despatch in private yards as well as in the dockyards. 

First-class cruisers.—In dealing with the costs of this class of 
vessels, we require to make an allowance for the extra expenditure 
involved by the sheathing on four out of the nine that were built ; 
and a farther allowance for forecastles that were added to two of 
the nomber. The cost of the sheathed ships are given separately 
from those of the unsheathed ships in Tables C to F. There were 
two sheathed ships built in the dockyards, and two by contract; 
and two unsheathed ships built in the dockyards, and three by 
contract, 

The average cost of the hull, fittings, and equipment of the two 
dockyard sheathed ships was £231,805, and that of the two 
contract sheathed ships was £234,256. The two dockyard ships 
were fitted with forecastles, and the others of the class were not. 
The extra cost of forecastle and fittings may be put down at £4500, 
and this sum should be deducted from the average cost of 
the dockyard sheathed ships when comparing it with the costs o 
the others. This would make the average for the two dockyard 
ships £227,305, as against an average of £234,256 for the two 
contract shi The corresponding averages for the unsheathed 
ships are £224,598 for the dockyard ships, as against £223,521 for 
the contract ships. If we deduct the estimated extra expenditure 
involved by the sheathing, say £17,000, from the costs of the 
sheathed ships, we arrive at the amounts these vessels should 
have cost if they had been unsheathed, like the others of the class, 
This would be £210,305 for the two dockyard sheathed ships, ex- 
clusive of sheathing, &c.; and £217,256 for the two contract ships. 
If we take the four dockyard ships, two sheathed and two un- 
sheathed, and deduct for the estimated extra cost of sheathing and 
forecastle in the sheathed ships, the average cost of the four dock- 
yard ships, exclusive of sheathing and forecastle, would be £217,352. 
Similarly, the average cost of the five contract ships, exclusive of 
sheathing, would be £221,017. 

The cost to the Admiralty of the dockyard ships of this class 
may thus be taken at an average of £3665 per ship, exclusive of in- 
cidental charges, less than those built by contract. The three 
firms who built the contract ships complain, however, that they 
lost heavily over their contracts ; and it is understood they have 
all made claims upon the Admiralty for compensation, and that 
the cases are now under arbitration. In view of this unknown 
factor of loss that is said to have been incurred upon all the con- 
tracts, it appears doubtful whether the costs of the contract ships 
could fairly be taken as a standard for comparison in dealing with 
this class. It seems probable that these costs are unduly low. On 
the other hand, the average cost of the dockyard ships is unduly 
high. The two sheathed ships, both built at Portsmouth, cost on 
an average, exclusive of extra expenditure connected with sheath- 
ing and forecastles, £210,305 ; but the two unsheathed ships, one 
built at Chatham, and the otber at Devonport, cost on an average 
£224,398, The two latter were com d, and pr ded with for 
some time, under special difficulties with regard to carrying on 
the work, especially the one at Davonport. Those difficulties were 
afterwards removed, so as to enable the work at those yards to bs 
carried on more economically ; and it would be found that the 
cost of building such ships soon became reduced. This is shown 
by the particulars given in Navy Estimates of other ships recently 
built. The cost of building a vessel of this class at any of the 
dockyards named should not, in my opinion, now exceed that of 
the Crescent, the cheaper of the two Portsmouth ships, if the work 
were well looked after. The Crescent’s cost was £204,919, exclusive 
of sheathing and forecastle, 

As the average cost of the contract ships was £221,017, and 
losses are complained of upon all the contracts, it would appear 
that in view of the p of improvement in the dockyards, and 
the rate at which this class of ship could now be built, the cost of 
a dockyard ship should not much exceed 10 per cent. less, exclusive 
of incidental charges, than that of a contract ship. ; 

Second-class cruisers.—There were two sheathed ships of this 
class built in the dockyards and eight by contract, and two un- 
sheathed ships in the dockyards and nine by contract. The 
average cost of the hull, fittings, and equipment of the dockyard 
sheathed ships was £118,226, or £108,226 exclusive of sheathing, 
allowing £10,000 for the extra outlay involved by sheathing. The 
average cost of the dockyard unsheathed ships wes £98,179. Tae 
average cost of the contract sheathed ships was £106,947, or 
£96,947 exclusive of sheathing, and that of the unsheathed ships 
was £97,130. 6-4 te 

Comparative cost of dockyard work.—It would om taking into 
consideration the estimates for the battleships of the Magnificent 
class, as well as the ccsts of the Royal Sovereign class, that the 
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hulls of first-class battleships should now be built, fitted, and 
equipped in the dockyards for about 10 per cent. less, exclusive of 

incidental charges, than they could be procured by contract, 

reckoning this percentage upon the total cost of hull, fittinge, and | 
equipment, without vertical armour. Also that the largest type 

of protected cruisers should be built in the dockyards for 5 per 

cent, to perhaps 10 per cent. less than by contract; and that 

small cruisers and gunboats are costing about the same whether 

built in the dockyards or by contract. This F wayne is based upon 

my own experience of the cost of work in the dockyards during 

recent years, as well as upon the actual cost results of the Naval 

Defence ships, the latter requiring to be judged of with reference 

to important changes made in the dockyards since some of these 

ships were commenced, that should enable the costs to be reduced. 

It is difficult to see why the relative costs of dockyard ships and 

contract ships should vary with the size of ship, and it is probable 

that this difference is only temporary and will disappear. It has 

already become much less than it was, owing to the economical | 
progress being made all round in the dockyards, as will be shown 

further on. Given a condition of things under which each dock- 

yard would receive regular supplies of work, as is now practically 

the case, and each class of ship would have the same skilled super- | 
vision and attention, and the same advantage in the use of 

machines and labour-saving appliances, which ought now to be | 
practicable, and under which also a sufficient number of ships | 
would be built by contract, to = private shipbuilders the ex- | 
perience requisite for reducing the cost of work, and estimating | 
accurately the cost of, and the profit upon, a contract; there 
could then no reason why the difference of cost should be 
greater for one class of vessel than for another. 

The comparative excess of cost of some of the dockyard ships 
dealt with in this paper, and the extent to which such excess may | 
fairly be attributable to temporary causes, cannot be properly | 
judged of without a knowledge of many circumstances that are not 
disclosed in the Parliamentary Papers. The fact is, there has 
been a great and rapid reduction during the past nine years in the 
cost of building ships of all classes in the dockyards, and one of 
the chief pointe brought out by the differences of relative cost in 
the various classes of ships now under consideration is that the re- | 
duction was made faster at first in some classes of ships than in 
others, The differences between the cost of work in the various 
dockyards show the effect of inadequate appliances or arrange- 
ments for carrying on work quickly and economically. The most 
costly ships are those built at yards which were the most back- 
ward at first in these respects ; and much yet remains to be done 
in the way of improvement. It was between nine and ten years 
ago that the Admiralty took up the question seriously of the cost 
of work and the time it took to build ships in the dockyards, 
Pablic attention and criticism were then persistently directed to 
these matters, especially with reference to battleships, The efforts 
made to effect improvements were naturally commenced with the 
largest and most important ships, that had been the chief objects of | 
criticism. During the period of charge it will be found, there- 
fore, that the progress of improvement was more rapid in connec- 
tion with battleships than with the smaller classes of vessels, 

There are many reasons why ships are now built cheaper in the 
dockyards than during the first ten years of the period to which 
the statement in Appendix C relates, viz , from 1876 to 1886. The 
chief is, perhaps, that instead of the uncertainty and the constant 
changes that attended the construction of the principal ships built 
in the dockyards during the ten years referred to, the Board of 
Admiralty has since decided absolutely upon the design and 
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| and these are animated all round by an excellent spirit, and a 


| competition in economy and despatch of work among the various 


| ships, Each ship of the Royal Sovereign and Magnificent classes 
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specifications of ships before they were laid down; and the 
original designs have been strictly carried out with very few and 
comparatively unimportant exceptions. During the period prior 
to 1886 great changes were being madein the nature of the armour 
and in the armaments of ships. The principal vessels were laid 
down before their ar ts were decided ; and the progress of 
work was constantly being delayed pending the results of import- 
ant experiments, or being interfered with by radical alterations 
of arrangements. It was impossible to build = cheaply or 
quickly under such conditions, or to estimate what they were 
likely to cost. 

This state of matters continued so long that the workmen and 
officers in the dockyards appeared to lose much of the energy and 
enthusiasm that are requisite for the economical and rapid pr pte 
out of shipbuilding work. Many of the earlier traditions of rapi 
construction were either forgotten or were thought to have become 
obsolete. When the Trafalgar and Nile were laid down in the 
beginning of 1886 it was considered in the dockyards impossible to 
complete a first-class battleship in less than five years ; whereas 
such ships are now built in less than three years, The approved 
estimate for labour on the hull of the Trafalgar was £265,000 ; 
and this was based on the assumption that there would be no | 
delays, as ia former ships, for decisions with reference to armament 
and torpedo fittings or other matters, and no expensive alterations. 
The cost of the labour amounted to £183,593 when the ship was 
complete; and that included all alterations and additions made 
during the progress of the work. The estimate for labour on each | 
of the hulls of the ships of the Royal Sovereign class was based | 
upon the cost results of the Trafalgar, then nearly complete, and | 
amounted to £212,000. The actual cost, which again included all | 
alterations and additions made during the progress of the work, | 
was an average of £200,682 for the four ships, and £186,587 for the 
Royal Sovereign herself. 

The shipbuilding work in the dockyards has gone on for several | 
years in a straightforward manner, The results are now public, | 
and the dissatisfaction that once prevailed in the country with 





| regard to it has ceased to exist. Since the dockyards have had a | 
| fair chance of showing what they can do, they have at least justified 


their employment upon the work of building new ships. The 
country is well served both by the officers and men in the dockyards ; 


desire to show the best possible results in comparison with private 
shipbuilders. Under the present system we find that estimates of 
the cost of work are trustworthy, the details of cost are accurately 
kept, and are of real practical use in checking departmental 
expenditure. There is active and intelligent supervision and 
control of work; and the stimulus is everywhere felt of active 


officers and the several dockyards. These conditions ensure a 
continuance of progress, and of public confidence in our great 
national dockyarde. 

teference is often made tothe enormous cost of modern battle- 


costs, with incidental charges, £850,000 to £900,000, without arma- 
ment, ammunition, or sea-stores, A little over two-thirds of this 
amount is expended upon the hull, fittings, and equipment. The 
most important item of cost is, however, the armour plating ; and it 
is a peculiarity of this item, that while the cost of hull, apart from 
armour, and the cost also of propelling machinery has been greatly 
reduced during recent years the cost of armour has been increasing. 
Modern mechanical improvements, that have so much diminished 
the cost of production in other departments, have failed to prevent 








ths market price of armour plates from increasing, The armour of 
the present day is twice as costly as the iron armour of twenty to 
thirty years ago. The result is that we have reached a point at 
which the vertical armour upon a ship costs double that of all the 
other materials of the hull, including the whole of the fittings and 
equipment, as inthe Royal Sovereign class ; aud sometimesit amounts 
to nearly half the total cost of the hull, fittings, and equipment, as 
in the Magnificent class, 








HORIZONTAL BORING, TURNING, FACING, AND 
MILLING MACHINE. 

THE engraving illustrates one of the general purpose tools 
so much in favour in many shops, a tool in which one bed- 
plate and a pair of poppet heads suffice to carry rotary tools 
of various kinds or articles to be turned. Everything depends 
on the way in which such tools are put together, or to 
whether the work turned out will or will not be satisfactory. 
In this case the design appears to be good, and the various 
parts sufficiently heavy. [tis certainly nota toy, for it weighs 
seven tons. 

It is suitable for nearly all kinds of general heavy 


| milling and sawing work, also general chuck turning and 


boring, cylinder boring, facing and turning flanges, &c. The 
table can be adjusted from 3in. to 2ft. Gin. from the centre of 
the spindle, and it has a self-acting motion of 5ft. din. 
longitudinal by 2ft. 6in. transversely, also the top can be 
swivelled to perfect right angles, and the machine admits 
8ft. between spindle and outer bearing. There is supplied 
with this machine, besides top driving gear and keys, one 
four separate jawed dog chuck, a strong compound rest, one 
milling tool, one 4in. steel boring bar 12ft. long. 








A GuN Story.—Mr. Maxim, recently interviewed by the Nev 
York: Sun, is reported to have said :—‘t When the first automatic 
gun was made, and it became known that it would really load and 


| fire itself, the German Government asked me to make one which 


could be regulated to fire all the way from one to 600 shots a 
minute. The idea was that such a gun could be mounted ina 
certain place, charged with, say, 2000 or 3000 rounds, and set to 
fire 100 shots a minute, for instance, and that the gun would con- 
tinue to fire even if the men were killed or ran away. This it was 
proposed to use in fortification or to fire on earthworks at night, 
the gun being aimed in the daytime and arranged to continue 
firing all night if necessary. I sent one of these guns to Germany. 
It was loaded with a belt of 333 cartridges, aimed at the target, 
and the trigger pulled, it being regulated to fire at its highest 
speed, The cartridges all went off in about half a minute. ‘Then 
a detachment examined the target and counted the hits, As they 
were descending from the target and removing the ladders, the 
officer in charge of the gun placed another belt in position, when 
the gun instantly commenced to fire, and the men dropped their 
ladders and scattered in all directions, The whole belt went 
through the gun before any one could think what was necessary to 
be done to stop it. Another gun was ordered, also having a regu- 
lator, and so arranged that when the last shot was fired the trigger 
became detached, But there was more machinery in the regulator 
than in all the rest of the gun, and only two such guns were made, 
At present the guns have no regulators,” 
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ROYAL AGRICULTURAL SOCIETY’S SHOW-TRACTION ENGINE 


MESSRS, WALLIS AND STEEVENS, BASINGSTOKE, ENGINEERS 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW, 
DARLINGTON. 

For the first time in its history the Royal Agricultural 
Society this year holds its annual meeting at Darlington, 
this being the third meeting in the north-eastern part of 
England within thirteen years, namely, at York in 1883, 
Newcastle in 1887, and Doncaster in 1891. With the 
exception of the Manchester meeting in 1869, when the 
financial resulé was a profit of over £9000, the York 
meeting was the most profitable yet held, the profit being 
£5190. The number of persons admitted at Manchester 
was 189,102, and at York 128,117; but the numbers 
admitted afford no indication of the financial results, for 
the admission at Newcastle of 127,372 persons was 
attended with a loss of £2029, and the admission at 
Doncaster of 111,500 resulted in a profit to the Society of 
£104. It might, perhaps, have been thought that the 
cost of the engine trials at Newcastle explained the loss 
there, but the profit at Doncaster, where the thrashing 
machine trials took place, and the profit of £1096 last 
year from the Cussiadin meeting, with the admission of 


111,658, when the oil engine trials took place, shows that | 
this is far from being the whole explanation. The | 


attendance this year at Darlington is expected to be 
large and it may possibly reach that at York in 1883. 
The trials will not much affect the attendance, as they do 


not take place until the 1st of July, but the machines | 


entered for competition are exhibited as usual at the 
Show. They are hay-making and clover-making machines 
of well-known types, some of them with but slight 
modifications of the details of those used for years. 
Few are of the well-tried rotary class, and many of the | 
makers have not entered the competitions. The 
tedding machines will be most numerous, and the} 
kicker tedder, with forks driven by cranks, will be, 
for the first time before the Royal, on its trial. 
It will form a large proportion of those on trial, and 
the trials will be watched with interest, because, although 
large numbers have been sold during the past four years, | 
many makers and users are of opinion that they do not | 
sufficiently move the crop, they ‘ don’t do enough at it.” | 
Most of them are exceedingly light, and to work at all | 
will have to be set very low. The tines are then liable | 
to dig into and throw up deleterious under-growth, and | 
the tines must be made so that they may bend backwards | 
easily when they hit an obstacle on the ground, which | 
they do readily, being behind the axle, rather than break. | 
Many of them are made very springy so as to soften the | 


| in length, of which 2718ft. is used for that part of the 


| will occupy a great deal of time, and involve a great deal 


| pity that the makers of the steam engines could not have 
| transmitted a lot of their experience and knowledge to 
| the makers, or some of them, of the oil engines, for there 


and gasifier was a practicable one, and that the splitting 

up of the oil in such a vaporiser and under the conditions 

of conversion, would not be attended by the results of 

vaporisation and gasification in a test retort. This has 

been proved to be perfectly true, and no better conversion 
| combustion can possibly be got than is obtained in 
90 acres, and the different lots of machinery in motion | engines with the instantaneous vaporisers, in which the 
are unfortunately widely separated. The total number | oil is admitted to hot surfaces and evaporated in the 
of implements entered is 5885, the term implements being | presence of a current of air formed by a small proportion 
equally applied to the largest engine or boiler weighing | of the air necessary for the working charge. This admis- 
many tons, and to the smallest tool used in husbandry or | sion of a small quantity of air as a heated current to mix 
dairy work, except where they are such as can be entered | with and sweep off the vaporising drop of oil is a very 
as collections or assortments of small articles. The | important principle in these vaporisers, and is essential 
total shedding in the implement yard alone is 12,597ft. | to their success. 

Turning for the moment from the oil engine, it is 
pleasant to be able to admit that there are some novelties 
to mention, even though they are not supplied by the 
machines for the competitive trials. It is seldom now 
that these trials do bring forward important innovations, 
either in science or in practice. The makers fear to 
enter upon a tussle with any but a time tried machine, 
and prizes are not given for machines which do not gain 
the most points under the set conditions of trial. Such 
set conditions may, and probably do in many cases, pre- 
clude new methods, and to do the same thing in the same 
way means very much the same thing to do it with. A 

As in the past two years, a conspicuous feature of the | machine which attacks a problem by a new method, or 
Show is the collection of oil and gas engines, this year | Seeks to arrive at results on a new principle, or through 
more numerous than the last. There are, however, some | the medium of a new system of operations, will have no 
noteworthy exhibits amongst the steam engines, although | chance of a prize. It is desirable, however, that prizes 
design in this class seems to have become so far | Should be offered under conditions which do not so tie the 
standardised that only modifications in details and | inventors to old systems. For example, a prize might be 
generally of minor importance can now be looked for; in | offered for the best system of cultivation from stubble to 
fact, in steam engines we have, to use an American expres- Seed covering. There should be no conditions as to 
sion, ‘reached the bottom of the subject.” It seems a weight, size, and draught of plough, or depth of ploughing, 

no conditions as to cultivators, or clod crushers, harrows, 
or drills, and no conditions that any of these implements 
should be used. There would be some chance of leaving 


is evidence that these latter include amongst them some ‘stereotyped methods, and of arriving at a new system 
who will go through the same stages of trial and | with several advantages. Narrow judgments based on 
error to prove to themselves certain truths in practical | precedent only, could not be very well given; the judges 
mechanics which are thoroughly well appreciated | would have to look at things from a new standpoint or 
by the older and experienced fixed, eke and | not at all, and they would have to be men of practical 
traction steam engine builders. There are designs of | and of broad scientific attainments, and they should be, 
main features, and others of the details of oil engines, | say, sixin number. There would then be some chance 
which show the hand and influence of the wayward | of advance and a new mixture of “ practice with 
and erratic learner of practical mechanics, the hand | science.” 

of the amateur, but nevertheless it is the hand 


situated, and the ground is picturesque, partly from its 
surroundings and undulation and a by the numerous 


clumps of trees amongst the shedding. It is not so com- 
pact a Show ground as there has been at some places, as, 
for instance, at Cambridge last year, but Mr. Bennison has 
done the best with it. It covers a very large area, about 


machinery in motion which is under cover, a very large | 
proportion of this machinery, as usual, being in the open. 
On entering the Show ground, the machinery in motion is 
in two long distant sections, one on the right and the 
other to the left, not visible from the entrance, the com- 
mencement of it being 1100ft. away from the commence- 
ment of that on the right, and about 1000ft. straight | 
across from one lot to the other. From this it will be, 
seen that a comprehensive examination of the exhibits 


of walking. 





































blow given to the crop. Although these crank and fork | of the amateur which is in some of the cases the 
tedders were invented many years ago in this country, | originator of the essential and vital feature of the 
their modern form and popularity is chiefly due to their | engine. His part is an important one, even though he 
manufacture in the United States. The trials are to take | has to learn and to unlearn much, and has to acquire an 
place on the farm of Mr. G. Smurthwaite, at Holme | understanding of the practical mechanical paradoxes 
House, Piecebridge, about six miles from Darlington | which will explain to him why in some cases things must 
and half a mile from Piecebridge Station. Admission | be much stronger than they should be, and in others why 
to the trial fields will be by members’ and exhibitors’ | they need not be half as strong as they ought to be. The 
tickets. oil engine is no longer a novelty; the latest advances 

The Show at Darlington is held in part of Hummers- | have gone to confirm the proof of our statements of now 
knott Park, the property of Mr. A. Pease. It is prettily some years ago, that the simplest form of oil vaporiser 





THE INSTITUTION OF CIvIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—On June 12th, the members of this Association 
visited the works of the Leeds Forge Company. The Siemens- 
Martin process of steel making was shown and explained, and the 
ordinary processes of plate-rolling, &c.; also Mr. Fox’s patent 
process for the manufacture of corrugated fines was exhibited. 
Attention was also drawn to the welding, by the aid of water gas, 
of large circular oil tanks. The department for the production of 
pressed steel bogies and frames for rolling stock was next visited, 
and the members were then hospitably provided with refreshments 
by the management, to whom a hearty vote of thanks was passed, 
There was a good attendance. 
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STEAM, OIL, AND GAS ENGINES AT THE 
ROYAL AGRICULTURAL SHOW 


A traction engine with a new arrangement of cut-off and 

valve gear is exhibited by Messrs. Wallis and Steevens, and | 

t [ age 551, 
and in detail by the engraving below. To meet the condi- 
tions under which traction engines have to work, the valve 
gear illustrated has been designed. The compound engine 
arranged to give good results under heavy traction work, 
will not give anything like such good results when stand- 


is illustrated in perspective by the engraving on 


ing in a yard and driving 

ing or other ma- 
chines requiring half the 
power. The reasons for 
this are sufliciently well 
understood to make it 
unnecessary to enter upon 
them here. One of them 
need only be referred to, 
namely, the fixed relation 
between the sizes of the 
cylinders, and necessity 
for governing by thrott- 
ling with consequent loss 





oil engines, and one of these—namely, their portable 
engine—we illustrate by the engraving on page 554. The 
engine is similar to that which we illustrated last 
December, but there are in it some improvements. To 
enable the user to stop the engine and start it again after 
a stop of any necessary length of time, a close oil and 


| air vessel is placed in the bed of the engine or under the 
frame, into which is pumped a certain quantity of oil. 
This compresses the enclosed air to a pressure of from 
6 Ib. to 8 1b. per square inch, regulated by a small weighted 
escape valve. 


From this vessel the oil is forced by the 














of economy through the 
changed relation between 
pressures in the two cyl- 
inders. To avoid these, 
Messrs. Wallis and Stee- 
vens drive the main or 
exhaust valve by one pair 
of excentrics, and an ex- 
pansion valve ai the back 
of this, by means of 
another pair of excen- 
trics, the links of both 
being worked by the one 
rod shown at the lower 
right hand of the detail 
engraving and the bell 
crank lever shown. The 
expansion link gives re- 
ciprocating movement 

8 short spindle, 
which, at its other end, operates a reverse direction 
link suspended to an ear cast on the governor stand. 
This is a double link, one short slot carrying a block 
for the short rod connecting with the main link, and 
the other carrying the block to which a rod for actuating 
the cut-off valve is jointed. The latter rod is controlled 
as to position by the governor. When the speed is low 
or the engine standing the governor drops this rod, and 
the cut off valve gets its longest stroke. When the 
governor lifts this rod the block in the governor expansion 
link is lifted to the position where the angular movement 














WALLIS AND STEEVEN’S VALVE GE4R 


; compressed air to the burner, which heats the ignition tube 
and the vaporiser. To maintain the air pressure in this 
vessel, the pump which lifts oil from the oil tank is given 
a stroke for each revolution of the engine. At least half 

| of the oil lifted by this pump is therefore not sent to the 
vaporiser, but passes to the loaded valve and on to the 
air vessel. If, however, the full pressure of air permitted 


by the loaded valve is existing in the vessel, then the oil, | 
instead of passing into the oil and air vessel, will lift the | 


escape valve, and from this it returns to the oil tank. 
. The arrangement works well, and the governing of the 
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MARSHALL’S ROAD LOCOMOTIVE 


is very small, and hence steam is not admitted through 
the ports of the main valve. The expansion as controlled 
by the governor remains the same when the engine is 
reversed. Messrs. Wallis and Steevens are very pleased 
with the results of the working of this gear, and although 
the parts are somewhat numerous it can be seen that the 
results from a steam consumption point of view may 
enable them to look upon the gain as cheaply obtained. 
Tt must, of course, be remembered that there is no throttle 
valve or throttle valve spindle and support, and no extra 
levers are required to work the new gear. The range of 
cut-off obtained is very great, the cut-off sharp, and ad- 
vantages of a single-cylinder secured. 

Messrs. Marshall, Sons and Co. exhibit, amongst other 
engines, the special road locomotive which we illustrate 
above. This engine is in some respects new to this 
firm, as it is the first they have built of the road loco- 
motive type with high wheels, cab, boxed.in gear, raised 
tender sides, spring tender seat, and other appliances 
necessary to constant road work. It is a single-cylinder 
engine, the diameter and stroke being 9in. and 12in. 

Mesers. J. and F. Howard exhibit three of their new 





engine is excellent. The portable engine, of which we give 
an engraving, runs at 240 revolutions per minute, and has 
a piston of 7°5in. diameter and 14in. stroke. There are 
several details in this engine which are very ingenious. 
The water cooler, which is shown in front of the engine, 
consists simply of a circular vessel, to the top of 
which the exhaust chimney is attached, the exhaust being 
led in to the base of the chimney as shown. The bottom 
of the vessel is open, and it is filled with closely placed 
transverse slats of wood, down and over which the water 
falls or drips, the water being sent into the upper part 
of the vessel by a circulating pump and delivered into 
the centre of a pivoted tube, from the opposite sides of 
which the water issues from perforations. The exit of 
the water rotates the tube, reaction wheel fashion, so that 
the water is evenly distributed over the top of the nest 
of wood slats. The rush of the exhaust up the chimney 
gives rise to an upward rush of a large quantity of air, 
through which the water drips to the bottom, which it 
reaches quite cool, and is ready to pass again through the 





cylinder jacket. 
Messrs. Crossley Brothers exhibit a fine collection 





of oil and gas engines, includ an oil engi 
driving one of the 54in. finishing thrashing aldeiaes 
of Messrs. Ransomes, Sims and Jefferies. The engine 
is well balanced by means of heavy quadrant-shaped 
weights on the crank opposite the two dip», and 
it runs very steadily, the governing and the combustion 
being very good. When running light, and when driving 
the thrasher empty, the governor gave but one charge at 
a time with regular intervals, and without nibbling at 
the pusher piece. The governor is of the rotating kind, 
A small air pump, with a plunger of about jin. in 
diameter, is used to feed the lamp. It delivers into an 
air vessel which is of sufficient capacity to keep the 
lamp going a considerable time when the engine js 
standing, so that it may be started when required like a 
steam engine. The engine has been modified since 
the Cambridge Show. It is fitted with one fly. 
wheel and a water-circulating pump, and the same form 
of cooler as that used last year. On the same stand is a 
gas engine of 40-horse power nominal working with pro. 

ucer gas from a set of Dowson gas plant. With ordi. 
nary town lighting gas this engine will, we are told, 
indicate 100-horse power, so that the nominal horse. 
power is merely a name by which the makers distinguish 
it from other of their own engines. It is a very fine 
engine, and the same may be said of a special electric. 
lighting gas engine with fly-wheel of unusually large 
diameter. 

Messrs. Clayton and Shuttleworth exhibit two “ Trusty ” 
oil engines of their make, one of them being the portable 
engine illustrated by the annexed engraving. This illus. 

















"CLAYTON AND SHUTTLEWORTH’S OIL ENGINE 


tration, however, gives a somewhat false impression as 
to height relatively to the length. Above the engine is a 
water-cooling ann: & the bottom of which is extended to 
make a cover tothe engine. The engine has one fly- 
wheel and a pulley, as it has been used for thrashing, and 
is used at the Show driving a 3ft. thrasher. The water- 
cooling apparatus consists ofa perforated tube into which 
| the water passes from the jacket, and thence between two 
plates, over the ends of which it falls and meets a current 
of air induced by the exhaust. The working of the 
engine has surprised many who have looked upon oil 
engines as incapable of rising to the demands for great 
excess of power for short periods, as in thrashing, when 
the feeding is veryirregular. The great fly-wheel power 
which is necessary to regular running in four-cycle 
engines partly provides for such sudden demands, and 
good oil engines are capable of doing for short periods 
much more than they could continue to exert. 

The 34-horse power oil engine on this stand is capable 
of giving 4-horse power on brake. The ignition tube is of 
a patent composition, and will last six months. 

{essrs. Tangye exhibit several of their oil engines made 
under Pinkney’s patents, and of different sizes. Their 
engines are of the external vaporiser type, with one 
lamp burner for heating both vaporiser and ignition 
tube. The governing is effected by a jerk or Holts 
governor, but the construction of the vaporiser and con- 
nections we must describe in another issue by the aid of 
illustrations which are not yet ready. The engine shown 
at work is of 6-brake horse-power is governed by means 
of the exhaust and by the complete cutting out of the oil, 
the air and oil valves being actuated from the same 
source. On the same stand Messrs. Tangye exhibit one 
of their portable combined vertical engines centrifrugal 
pump, and locomotive boiler. The engine is connected 
to the centrifugal by a continuation of the crank shaft 
which crosses under the boiler barrel near the fire-box, 
and both engine and pump are fixed to one bed-plate or 
frame, which is securely connected to the front of the 
fire-box, that is, the side of the box towards the smoke- 
box. The boiler is of 5-horse power, the engine has a 
cylinder 6in. diametér and 6in. stroke, and the pump has 
a 6in. inlet and outlet. It is a very useful arrangement 
for temporary water supply, and would make a good, 
and if of larger size or power, an excellent addi- 
tion to the fire brigade steam pumps for large towns, 
where occasionally very large bodies of water thrown 
to a moderate height would be of more value than smaller 





quantities thrown under greater pressure. 
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Messrs. Richard Hornsby and Sons exhibit a number 
of their oil engines, one a very fine engine of 40 brake 
horse-power, with a Tin. crank shaft. As, however, there 
is no change in these engines since Cambridge, or since 
the illustration we published in February last, we need 
not refer further to them. One is employed in driving 
the working dairy. ; ee ; } 

Two of the Trusty oil engines are driving machinery in 
different parts of the yard, and Messrs. Weyman and 
Hitchcock exhibit a number of them on their stand. 
They have made an important addition to these engines 
since last we wrote of them, by means of which they are 
enabled to control the temperature of the oil vapour-gas 
asit passes from the vaporiser into the cylinder, and this 
has special value where the engine has very variable 
work, and particularly if the spells of heavy work are of 
considerable duration. The engines have been further 
modified by increasing the length of the water-jacket to 
the whole length of the travel of the piston instead of 
leaving the front end unjacketed, and the valves are 

Jaced together in one box at the side, instead of at the 
Pottom of the cylinder. An improvement is made in the 
arrangement of the air pump, which supplies air to the 
igniting tube heating lamp. For the latter Messrs. 
Weyman and Co. prefer to use the simple form of wick 
lamp with a small air jet blowing across its burning 
surface. It has the merit of being easily understood, and 
of avoiding the use of any pin-hole jet burners. These 
new forms of the Trusty engine are constructed at the 
new works of Messrs. Weyman and Hitchcock, at Chel- 
tenham, and itis satisfactory to find that recent improve. 
ments have given a larger brake horse-power for a given 
size of engine. 

At their other stand Messrs. Clayton and Shuttleworth 
exhibit several portable engines and thrashing machines ; 
also a 10-horse power semi-portable—under-type. The 
portable engines are now regularly made on a saddle, 
instead of having the cylinder casting fixed direct to the 
boiler. The numbers marked on two of the exhibits show 
that they have made over 30,000 engines, and nearly 
29,000 thrashing machines. They also show a 6 horse 
power traction engine, with two speeds, steel gearing, 
and quickly steered from a quadrant under the boiler. 


(To be con‘inued.) 








MISCELLANEOUS IMPLEMENTS AT THE 
ROYAL AGRICULTURAL SHOW. 


Messrs. Ransomes, Sims and Jefferies, Limited, have 
entered five machines for the Society’s silver medals as 
‘New Implements.” They are a deep stirring balanc: 
plough, a two - wheel swivel one - way plough, » 
turf-parer, a rotary potato-digger, and a spring tooth 
scarifier. The deep cultivating plough is intended fo 
aérating land. The soil is cut in thin slices to a depth 
of 18in., but is not turned over. In this there are two 
advantages over a plough of ordinary shape, made to 
work to the same depth. The subsoil is not brought to 
the top, where it is not wanted; and the plough can be 
drawn by horses, instead of requiring a powerful engine. 

It must be here remarked that this plough is deserving 
of special notice as a new implement designed to carry 
out a new method of deep soil aération. If there be any 
truth in the oft-repeated statement as to loosening the 
ground and letting in the air, then it is desirable that an 
implement designed to senomnen this without incurring 
the disadvantages of lifting the sour bottom to the sur- 
face should be carefully considered by the Society, which 





MESSRS, TURNER'S DOUBLE VIBROMOTOR SCALPER 


is formed to encourage the union of “ practice with 
science.” We are led to this remark by the fact that 
the Society’s judges of miscellaneous exhibits entered 
for the Society’s silver medal have passed this 
implement over without making any attempt to 
ascertain its merits by putting it into a field. If 
the Society is unable to make arrangements for such 
& simple trial as this, it would seem that the judging 
of miscellaneous implements is becoming more and 
more a oped form, and tending to reduce the 
silver medal to a merely nominal value. It cannot, how- 
ever, be otherwise so long as the Society puts the work 
of judging of the practical and scientific value of about 
seventy implements into the hands of only two men. 
However able these men may be as farmers, the time in 
which they have to examine, try, and arrive at conclusions 
is far too short, and their view of almost any of the sub- 
jects put before them far too limited. At present they 
are nominally assisted by the Society’s consulting engi- 
neer, but he does not perform the part of a judge, and does 
little more than answer questions which have a technical 
basis. The judges should certainly be three in number, 
80 that the composition of this judicial committee should 
comprise the structural and scientific element as well as 
the very necessary practical farming element. This 
should especially be deemed desirable when it is remem- 


bered that the entries of new implements include not only | ower, arranged to be used also for drivi ; 
field and farm implements and machines, but such special 4 8-horse ae portable, ve pled wr ec he 
machines and motors as oil and gas engines, weigh- two 54in. threshing machines, and a large assortment of 
bridges, haulage attachment, steam pumps, milling ma- | ploughs, rakes, and haymakers. 
chinery, stone breakers, and brick and tile machinery. | Messrs. E. R. and F. Turner, of Ipswich, exhibit a new 
Referring again to the construction of the deep-stirring implement, a scalper and sifter—shown on annexed en- 
and aérating plough of Mesers. Ransomes, Sims, and | graving—fitted with a vibromotor as already described 
Jefferies, it will be understood from the description|in Taz ENcInegR. This scalpor is really two 
we have given that the roposed furrow is only | machines, as the upper sieve sifts the wheat from the 
about 5in. wide, and that each slice or sod is only later- | first break rolls, and what passes through is “ dusted” 
ally displaced by this width at the bottom, that by the | by the second sieve, from which it goes straight to the 
action of the breast the sods are laid against each other | purifier, dispensing with what is called the “ chop” reel, 
without the pan or bottom being lifted to the top, but |The machine is fitted with Stauffer lubricators; the 
with a certain amount of breaking of the sod and relative driving-rod is gin. diameter, and it works at 300 revolu- 
movement between the sods. This aérating action and | tions a minute. Another novelty of interest to millers is 
production of a deep, workable soil ought to be of high | a small sifter attached to a bran centrifugal, and driven 
value, and we certainly think the Royal Agricultural | by a vibromotor with a driving-rod of ;3;in. diameter, and 
Society ought to feel itself called upon to ascertain | making 1000 revolutions a minute, and is used for separat- 
whether the action claimed by the makers takes place | ing the pollards from the bran. In the large scalper the 
efficiently within the judgment of competent observers. | axis round which the vibromotor weight revolves is in 
This is the sort of thing we want tried, not some small | the centre of the sieves; so that the agitation may be 
minor details of construction of ploughs which will, after | equal in all parts. In the small vibromotor pollard 
all, only do what has already been done for many years. | separator the motive power is kept outside the sieves. 
The swivel plough is a new arrangement of a reversible, Messrs. Turner show their purifier for semolina and mid- 
or right and left-handed plough. The wheels are of equal | dlings. In this the dust is lifted by a fan at the top, and 
size, and are carried on square standards. According to | caused to pass through “ stive ” chambers, where, by a 
the direction the plough is travelling one of these will be | series of baffles and expansion spaces, it is gradually 
a land and the other @ furrow wheel. The plough is | deposited, so that the air when it reaches the fan is quite 
simply tilted on one side, and the wheel pushes up the clean and free from dust. In some roller mills shown 
standard, which is locked by a catch in the new position. | at this stand the method of lubrication is worthy of 
When the end of a furrow is reached, a chain from the | notice. The largest size of these mills has rollers 40in. 
handle is pulled, and the catch, which is similar to that | long by 10in. diameter. The speed for fluted rolls is 
of a pile-driver, is released, allowing the wheel to descend. | 275 revolutions per minute, and ‘for smooth ditto, 225. 
Then, by canting the plough, the other wheel is raised, | The oil for lubricating is admitted under the bearing ; it 
ard automatically locked in position. There is a gauge | runs along underneath, the shaft in revolving lifts it, and 
on each of the square standards, so that the wheels can | it returns through a small tube to the oil-box. This firm 
be set at any desired difference in height. The coulter is | is making a number of the old-fashioned stone flour mills 

















MESSRS. MARSHALL'S CHAFF CUTTER 


diamond-shaped, with two cutting edges, and is more of , for export, chiefly to South Africa. They show one with 
the nature of a skim coulter than of the ordinary coulter. | 36in. stones requiring 2}-horse power to drive. Another 
The breast is hinged, and is held in place by a hook on | mill for maize has chilled cast iron discs, placed verti- 
the end of the stay, which is fixed to the rear end of the | cally, one fixed and the other rotated, the surfaces of the 
stem of the skim coulter. When this hook is in place, | discs being grooved like millstones. 
the coulter and breast are necessarily in their proper; Messrs. Picksley, Sims, and Co., of Leigh, have also 
positions. The turf-parer, as its name implies, is a | entered a new implement, in the shape of a double swathe 
machine for cutting thin turf, for lawns, kc. The paring | turner—Phillips’ Patent. In this machine, which is 
Llade is supported by a vertical cutting blade, and a | driven by a bevel wheel and pinion, the shafts carrying 
heavy roller, running in front of the blade, levels the | the revolving forks work at an angle both to the vertical 
surface and regulates the thickness of the cut. The | and the horizontal. The whole apparatus is double, so 
plough is furnished with guide wheels to keep it level, | as to leave two parallel swathes instead of one; except 
and to ensure a cut of the uniform width of 12in. By | that the lever for lifting forks raises the two sets at once, 
means of an extra vertical cutting blade, the turves can | and at the same time draws back ratchet clutches, by 
be cut across at a uniform length of 3ft., and a marker | which each set is connected to the driving shaft, so that 
attached to the plough marks a liue on the grass parallel | the act of lifting puts both sets out of gear. Each frame 
to the cut, showing the position the cutter will occupy | carrying gearing has a spring, to take up any extra 
next time. There are lifting wheels at the end of the | strain; and there is a screen of light laths between the 
plough, on which it can be raised and turned. two sets of forks, to prevent the hay thrown up by one 
Their fourth novelty is a 1otary potato digger. from getting into the gearing of the other. 
In this machine a wide double wing share lifts the! Another exhibit is the ‘‘ Union Jack” sheaf binder. It 
roots, which are picked up and thrown by round steel is driven with bevel wheels, instead of a universal joint, 
forks attached to stems on a rotating wheel against so asto ensure more regular work. The string for bind- 
a revolving net. The socket, to which the centre of the | ing is in a box near the back of the machine, and passes 
net is fixed, works on aspring, so that if there should be | through the end of a tension rod. A recent addition to 
any heavy impact, the net would yield, and not, by | the machine is a gong, which is sounded by the tension 
remaining rigid, damage the skins of the potatoes. The | rod as soon as the supply of -string runs out. The driver 
rotating net is now driven by bevel gearing, cased in to | has then merely to place another ball in the box, and to 
keep it free from dirt, instead of by a chain formerly used. | thread the string through one eye, viz., that at the end of 
There is a lever for putting the driving apparatus in or | the tension rod. In the “ John Bull” mower, shown by 
out of gear. Another lever, in connection with a friction | this firm the connecting-rod is in the same line as the 
brake, will lift the share and breasts clear of the ground, | cutters, instead of being diagonal. This materially 
and also serves for regulating the depth. The spindle of | reduces friction of the knife blade on the cutterbar. The 
the rotating net may be adjusted as to height by a clip, | exhibitors maintain that when a machine with a diagonal 
the spindle being pivoted at the bevel gear end. connecting-rod is working on uneven ground, the knives 
The spring tooth scarifier— Bamford’s patent—has the | finish their stroke a little beyond or before the centre, 
tines arranged in sections, with a hand lever to each | and therefore, for part of the stroke, are cutting on one 
section, which can be used both to lift the tines clear of | side only. This is avoided by the connecting-rod in line 
the ground and to apply increased pressure to them | with the cutter bar. They also show a horse rake, which 
without adding to the weight on the horses’ backs. This | can be raised or lowered by a lever with an excentric, 
arrangement is required when the land that is being | according as it is intended to be used for hay or corn. 
cultivated is not level. A potato-planter shown, though| Messrs. Blackstone and Co., of Stamford, have a large 
not entered as a new implement, has been modified and | exhibit, which includes two entries in the “new imple- 








improved since last year. The exhibits at this stand ment” class. The first of these is an equalising whipple- 
comprise two traction engines, 6-horse power and 8-horse tree for two horses abreast. On the sway bar—which is 
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channel shaped and made of thin steel—are two small | screen driven by a vibromotor as their new implement. 
pulleys, one over the other. The chain to which the | They are making them chiefly for screening coal, but say 
traces are attached is continuous, and is passed round | that they have om used them successfully for ironstone. 
the pulleys, so that the right side of one horse pulls | The usual length of the screens when intended for coal is 
against the right side of the other, and the left against the | from 15ft. to 18ft. In the description of Messrs. Turner’s 
left, thus equalising the work, especially during turning. | vibromotor scalper, it was stated that the axis round 
The other novelty is a combined machine for cutting which the weight revolved was in the centre of the sieve, 
roots into slices, or finger pieces. The slicing knives are | so that the agitation might be equal in all parts. In flour 
made in the usual manner; but over the boss of the | milling this is necessary, but in screening coal it would 
shaft which turns these is a sliding cast iron boss. Two | not be an advantage. The exhibitors consider that the 





the machine having to be moved for each hole. In a 
very hard ironstone, the drill was successfully tried 
against power-drills and took from twenty minutes to 
half an hour per hole. It is carried on a standard in the 
usual manner ; but the chief point to be noticed about it 
is the arrangement by which the feed may be regulated 
according to the nature of the material which is being 
bored. This is done by means of a gun-metal wheel 
having teeth which gear with the screw that drives the 
drill. A collar passes round this wheel, and can be 








wings are cast with this boss, and in the wings the 


dividing knives are set. These slide through narrow | 
grooves in the side of the machine ; and when pushed in, | 
the slices of root cut by the revolving knives are further | 


divided into fingers. When this dividing is not required, 
the boss carrying the small cutters is simply drawn out. 
The exhibitors point out that the change from one system 
to the other is instanta- 
neous, and that there are 
no screws or other parts 
which would be made 
rusty by turnip juice. 
Amongst Messrs. Black- 
stone’s other exhibits 
may be mentioned the 
Albion cultivator, which 
is a combination of culti- 
vator and seed drill; a 
swath-turner, to which 
they have just added a 
lever, to enable the driver 
to lift the fork frame 
either partially or entirely 
when on uneven ground ; 
and a machine known as 
Smith and Flint’s patent 
fly brush. This consists 
of a specially constructed 
water cart to be drawn by 
a horse, and having a 
receptacle holding thirty- 
five gallons, the axles 
being made to telescope 
so that the wheels may be 
regulated to run between 
the rows of the crops. 
At the rear there is a 
canvas apron 20ft. wide, 
above which a perforated 
pipe extends the whole 
length. Both pipe and 
apron are made to double 





HOWARD’S OIL ENGINE 





agitation should be greatest at the top of the screen, and 
that it should be gradually reduced as the coal proceeds 
onwards ; consequently the vibromotor, instead of being 
| in the centre of the sieves, is placed outside them at the 
upper end of the machine. The speed at which the 
apparatus exhibited is driven is 250 revolutions a minute. 
The “Devil” disentegrator, the ‘‘ Multiple” grinder, 


Thiet 








over, so that the vehicle 
can pass through a 
way 7ft. wide. T 
sisting of a quart of paraffin, with a little soft soap, to 
40 gallons of water. The cost of the solution is about a 
penny an acre, and one man and horse can cover five to | 
six acres an hour. The supply is regulated by a cock, | 


and when the machine is at work the apron trails along | connection with agriculture. 
the ground, brushing the underside of the leaf, where the | boring machine. It works with a spiral drill, and is in- 
tended either for coal or rock. When working in the 


The Hardy Patent Pick Company, of Sheffield, show a ' former it has drilled six 1}in. holes, 3ft. deep, in an hour, 


fly is invariably found. ghee yReoo 


MARSDEN’S STONE BREAKER 


te- 
he “rank is filled with a mixture con- | and the “ Magnetic” separator were all fully described 
in THe ENGINEER last year, so it will be enough to 
mention that they are all being shown at work. Several 
of their other exhibits will, no doubt, be appreciated in a 
mining district such as this is, though they have no direct 
One of these is the Elliott 


tightened by a lever. The rate of feed of the drill varies 
as the pressure of the collar of the wheel. Another 
mining exhibit is a new excavator, or chambering too] 
consisting of a pair of curved cutters, placed at the end 
of an ordinary shaped archimedian drill. The perfora- 
tion is first made to the required depth by a drill without 
these cutters, and then the special tool is inserted, 
Directly it is rotated the pressure on the two loose cutters 
causes them toopen, and cut out a chamber in the bottom 
of the bore-hole. This was illustrated in THe Encinezp 
a few months since. A number of picks, spades, &e., 
form part of this exhibit. 

We illustrate by the engraving on page 553 a large 

chaff-cutter and sifter by Messrs. Marshall, Sons, and (o,, 
for working in connection with a thrashing machine and 
cutting up the whole of the straw as it falls from the 
shakers. It stands across the end of the thrasher, 
the driving pulley being on the knife wheel spindle 
carried through to the end of the machine near the 
chaff delivery spouts. The wheel is covered in and 
carries five knives, the straw dropping direct into the box 
from the thrasher. The cut stult falls down to a double 
sieve, the tailings from the upper sieve being passed back 
into the straw box, and the chaff passing through to the 
lower, sieve which takes out seeds and dust. The dressed 
chaff then passes to the foot of the elevator, which is fixed 
inside the frame, and does not need tobe taken down for 
travelling, and by it delivered to one or two large spouts 
and into sacks ; or the chaff may pass to the exhaust fan 
attached to the machine and by it delivered through thin 
pipe, as shown, to any reasonable distance into fodder 
stores or silos. A free roller is placed in front of the top 
toothed feeding roller to prevent accidents by keeping the 
feeders’ hands a safe distance from the driven rolls. 
The adjoining stand is occupied by the Cylinder Steam 
Cooker Company, of Leicester, who have made three 
entries for the silver medal. They are a 64-gallon 
cooking apparatus, a 150-gallon ditto, and a milk scalder. 
All are on the same principle, which is that of the appli- 
ance known to cooks as the Bain Marie. They are made 
by Messrs. Ludlow Bros., of Birmingham, on Parish’s 
patent. In all of them we have direct firing from a 
small stove, a tank holding hot water, the receptacle for 
the food to be cooked, and a cover. When milk is being 
treated, an ordinary metal milk churn is placed in the 
tank of the steriliser or scalder, the cover put on, and the 
temperature is quickly raised to 210 deg. After one 
churn of milk has been scalded, a number of others can 
be quickly and cheaply treated. 

Mr. Wm. Cook, of Yaxley, has entered the “‘ National ” 
straw elevator as anew implement. It is quickly raised 
into working position, or closed for travelling. The chief 
feature in it is an automatic stop, to prevent over- 
winding. The machine can be locked in any position, 
according to the height of the rick or threshing machine 
on which the straw is to be delivered. 

The Thistle Mechanical Milking Machine Company, of 
Glasgow, is attracting more attention from the general 
public than any other exhibit in the implement yard. 
Milking by machinery is not new ; but hitherto it has not 
been practised with any great success. Theapparatus is the 
invention of Dr. Shiels, of Glasgow, and consists of india- 
rubber suckers, connecting tubes, and the aspiring machine. 
The latter consists essentially of a plunger exhaust pump, a 
cylinder which acts as a vacuum regulator in case of a 
temporary stoppage to the machine, and a series of 
valves. ‘Che pump first creates a vacuum of 15]b. in the 
receiver, and then a cam which works a valve at the 
reverse time of the other one admits air which lowers the 
vacuum to 5 Ib. An india-rubber hose connects the 
machine with a line of piping over the cow’s stalls, and 
from this other india-rubber tubes descend to the milking 
apparatus. The cows are milked by india-rubber cups, 
placed over the teats, and with an inner rim which closes 
at every stroke; thus simulating the action of the calf's 
lips. The milking apparatus is connected with the suc- 
tion pipe, and also with a discharge pipe, through which 
the milk drawn at one stroke is ejected into the pail at 
the next, a valve preventing it from being drawn into 
the vacuum pipe. The exhibitors have also entered a 
small machine, suitable for four cows, and capable of 
being worked by one man or a boy; but it has not arrived 
in time. The company was awarded a silver medal. 

The adjoined illustration shows the improved Blake- 
Marsden stone-breakers, which have just been brought out 
by Mr. H. R. Marsden, of Leeds. These two machines are 
shown at work; the larger of them is mounted on a 
frame 12ft. long by 38ft. 2in. wide, made of 8in. by 5}in. 
joists. It runs on broad wheels, so that it may be hauled 
by a road roller or traction engine ; and as it is self-con- 
tained, it is in working order on arrival. The stone is 
fed into a hopper, from which it passes to the stone 
breaker, 15in. by 10in. at the mouth. The broken stone 
falls into the steel buckets of an elevator, which raise it 
to another hopper, through which it is delivered at the 
top of a revolving screen. The stone, as sorted by the 
screen falls into hoppers, at the side of the machine, ata 
suitable height for being loaded into carts. It is sorted 
into four sizes; the first being fines; the second 
pieces measuring {in. across, the third ldin., and the 
last 2}in. Any pieces above this size fall at the 
end of the screen into the first hopper, and again pass 
through the jaws. This machine can break about ten 
tons of stone per hour. The different parts, crusher, 
elevator and screen are all driven by ropes. In the other 
machine, which is also new, there is a stone breaker at 








the top, which breaks all to about 3in. size. The broken 
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FITTING SHOP, GREAT WESTERN RAILWAY WORKS, SWINDON 


(For description see page 552) 
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stone drops on to a pair of 16in. cubing rolls, which 
break it into road metal. It then falls on a straight 
screen. This machine has an output of ten to twelve 
tons per hour, and the two are driven by an 8-horse 
power engine. 

Messrs. H. Pooley and Son, of Liverpool, have several 
novelties. Of these the most important is a self-con- 
tained elevated cattle weighbridge. The whole apparatus 
is enclosed in a stout wooden framework, and occupies a 
space of 16ft. long and 10ft. wide by 12ft. high. The 
platform is 14ft. by 8ft. The cage is firmly fixed to the 
platform, and the levers are overhead. The steelyard 
is boxed in on one side, and will register from 1 Ib. to 
4tons. They also exhibit a set of platform machines of 
different sizes, and an automatic grain-weigher, which is 
an improvement on their former machines that have been 
described from time to time in Taz Encrnerr. It hasa 
single hopper, with an automatic adjustable cut-off. In 
the machine exhibited, the valve is partially closed when 


the weight has been reached within 10 lb. ; but it can be | 


set to cut off earlier or later, according to the speed at 


which the machine is required to work. Another new | 


appliance is a crane weighing machine, with a disc on 


which the weight is indicated, so that no handling is | 
required as in the case of the older crane machine with |, 


} 1] 7 


steelyard. The crane indicator exhibited weighs up to 
8 tons, but one in hand will weigh up to 50 tons. For the 
weighbridge a silver medal was awarded. 
On the stand of Tangyes, Limited, is the ‘‘ Easy” screw 
’ jack, made under the patent 
of Mr. George Tangye. The 
my novelty of this consists in 
the interposition of a lubri- 
cating pad or cushion be- 
tween the jack-head and the 
top of the lifting screw, as 
shown in the annexed engra- 
ving. Tests of the jacks so 
fitted have shown that even 





after a thousand lifts, while 
the friction is practically 


EASY JACK HE  . 
. si eliminated. The cost of 


jacks go fitted is very little above that of the ordinary jack. | 


_ One of the simplest and strongest harrows ever made 
is the manure spreader, or plate harrow, exhibited by 
Mr. Wynne Edwards, of Denbigh. It consists of long, 
Straight links 8in. apart, with steel plates 9}in. by 13in. 
by 4in., crossing them in alternate rows. The same 
exhibitor shows a screw baling-press, and a hand power 
hay press. 

_-lessrs. T. Robinson and Co., of Rochdale, have a stand 
15ft. long by 25ft. wide, with a line of shafting running 
from end to end. It serves chiefly to display their flour 


with a weight of double the | 
proper maximum weight the | 
lubricant was not expressed | 








milling machinery, though they still exhibit a few wood- 


working tools. Amongst these are a rather new arrange- 
ment of heavy bandsaw for cutting deals. There is a 
feed roller, working at the end of an arm, driven by an 
endless chain, and kept up to its place by a rope attached 
to a weight, and passing over a pulley at the front of the 
table. Their general joiner is a very complete machine. 
It has three tables on the same frame; the first serves 
for boring and mortising; the second for planing and 


rabetting; and the third, which carries a 15in. circular | 


INLET FOR WHEAT 





























ment of the same machine is shown in the double Kob-i- 
noor. In this’ one half balances!the other, so that the 
vibration is considerably lessened. A recentJaddition to 
the Koh-i-noor is the “tail aspiration,” by! which any 
light stuff not removed by the time the flour reaches the 
lower end of the sieve is blown upwards and fallsYinto 
the bottom of the machine, from which it is removed by 
an archimedean screw. The!Koh-i-noor is at present 
made in four sizes: 10in. by 40in.; Yin. by 18in.; Tin. by 
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18in.; and 6in. by 15in. An- 
other machine exhibited is 
the “Round Reel Dresser,’ 
which is intended to be used 
to separate middlings from 
flour before going to the puri- 
fiers. It consists of a double 
drum. The outer one is cover- 
ed with silk, and the inner 
with a wire netting. The 
wire netting serves to break 
up the mass of the flour, and 
to throw it against the silk. 
The greatest novelty in 
Messrs. Robinson’s flour mil- 
ling machinery is a vertical 
machine for ‘ whizzing” 
wheat, consisting of a drum 
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with cast iron wings, by 
which the grain is lifted. The 
wheat which requires to be 
‘“‘whizzed” —or, in other 
words, dried by centrifugal 
force—has previously been 
washed. ‘To dry it, connec- 
tion is made between the 
whizzer and the drying ma- 
chine, shown on annexed en- 
graving. In this the air 
enters the steam chest c 
through the passages A and 
B. It then passes out into 
the trunk, E which runs up 
the side of the heater. 























"Breyer, FRONT ELEVATION 


FIG./. 
ROBINSON’S WHEAT DRYER 


allow of its being used for mitre-cutting, moulding, «&c. 
They also show a saw bench, with a rope drag for heavy 
work. This has the useful addition of a boring apparatus 
at the end of the spindle, with a separate little adjustable 
table in front of it. 

The greater part of this stand is occupied by corn 
milling machinery. The Koh-i-noor purifier, in which the 
sieves are narrowed as the material becomes less in 
quantity, was described last year. A further develop- 


wheat, and both assists in the dryin 
machine has 700ft. of tubing, through which the wheat is 





Affixed to the main trunk 
E are the branch trunks 
G G; the hot air passes 
into these side channels, 


sive eEcevarion Syn 
Fic.2 


| saw, and is fed with self-feeder, has changes which will and from thence, through the apertures H H, into 


down by guide pieces 


the dryer. It is conducted 
It then finds its way 


H into the bottom of the wheat. 


| through the wheat into the trunk J J J, whence it passes 


into a collecting trunk K, and from thence by the main 


| trunk L into the fan N. Thus the air permeates the 


ing"process. The 


driven by steam at about 20 lb. pressure. 
(To be continued.) 
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RAILWAY MATTERS. 


Accorpinc to the United States Consul-General at 
Cairo a trolley line will soon be built between that city and the 
Pyramids. 

Tue French Minister has concluded a convention with 
China sanctioning the unlimited extension of the Tonkin railways 
into Chinese territory. 

A concession has recently been granted the Societa 
Romana degli Omnibus, of Rome, for the building of an electric 
road in that city. The overhead system will be adopted, and it is 
expected that the line will be ready for operation September 17th. 


Danaerovs bending of rails by the heat was reported 
from various places in the United States during the very hot 
weather of the first week of June. In one casein New York State, 
according to the accounts, the rails were from 6in. to 24in. out of 
line. 


Tue Cleveland Rolling Mill Co. now sends liquid molten 
iron, on ladle care, over the tracks of the New York, Pennsylvania, 
and Ohio Railroad between Cleveland and Newburg, a distanca of 
about five miles. When the rolling mills are in operation trains 
are run several times a day, about two hours apart. 


Tue Street Railway Journal tells us that the extended 
use of bicycles is cutting into the receipts of a number of tramway 
companies. Oa the lines of the Danver Tramway Company, it is 
said, the gross earnings per car on a rainy day are nearly always 
over 30dols., but on a clear day there is a falling off of 50 per 
cent., and similar reports are given elsewhere, The number of 
cycles in use in Danver is said to be 10,000. 


Ir has been estimated that electric lines have displaced 
in the United States no less than 275,000 horses, and the movement 
has not yet stopped. It is estimated by a Topeka paper that ay 
horses would raquire about 125,000 bushels of corn or oats a day. 
decrease of 125, bushels a day in corn and oats consumption is 
enough to appreciably affect prices of those grains. It amounts 
to 45,000 000 bushels a year. Farthermore, the loss of this com- 
mercial demand for these coarse grains in the cities means an 
enormous loss of tonnage for the railroads, about 62,500 car loads. 


In speaking of the relative economy of cable and 
electric traction, Mr. McCalloch, general manager of the National 
Railway of St. Louis, is of the opinion that whera a line earns 
only £10 a day per mile of single track, it is more economical to 
operate by electricity, but at £20 per day per mile the cable is the 
cheaper. It has not been decided whether or not to operate the 
Broad way cable line by electricity. Were the traffic as heavy as 
formerly, there would be no question about the relative economies, 
but if the traffic should be much less than at present, electricity 
would probably pay as well. 


Owrne to the salt drippings from the large number of 
refrigerator cars hauled by the Michigan Central Railroad, it has 
become necessary to adopt some means of protecting the canti- 
lever bridge over the Niagara River from rusting. The ties on 
the bridge are laid with 3in. spaces. Boards lin. thick are nailed 
across these spaces on the under side of the ties. A composition is 
then poured in consisting of byerlyte—which is a residual product 
in the refining of crude petroleam—mixed with a little dead oil of 
coal tar. At one end of the ties an eavestrough is placed to catch 
the brine, which is carried below the ironwork by conductor pipes. 


For some reason, which we are at loss to understand, 
American locomotives appear to be much more destructive to per- 
manent way than are English engines. There seems to be much 
trouble about counterbalance. In the Railroad Gazette for June 
14th is a reproduction of a photograph showing a length of per- 
manent way on a curve which has been destroyed. The rails are 
heavy, flat-footed, spiked to cross sleepers, and the track appears 
to be specially well ballasted. Weare told that all this mischief 
was done by a single trip of a light engine, a consolidation engine, 
which was improperly balanced, and that this is the kind of thing 
likely to happen if dead engines are hauled at any speed. Then 
our contemporary goes on to say :—‘‘ Several roads have been en- 

ed in the last six months in an examination of the counter- 
alancing on the different locomotives, and the results on three 
lines have been surprising to the mechanical department. In 
several cases locomotives have been found to be in such condition 
as to be dangerous to the track when run at a speed of fifty miles 
an hour. This is more particularly true of locomotives with small 
drivers.” What is the meaning of it all? We have hitherto been 
given to understand tbat the U.S. locomotive is, as a vehicle, the 
easiest running in the world. What will our colonial railway men 
say ? 

Mr. C. H. Peterson—Safety Car Heating and Light- 
ing Company—presented at the May meeting of the Western Rail- 
way Club, U.S.A., a few facts received within a few days from a 
prominent railroad in the North-West. These showed that the time 
consumed in completing the steam circulation in a standard sleeping 
car with 552 lineal feet of radiating pipe was1l min. To raise the 
temperature from + 10 deg. to + Hi deg. took 1h. 45min. Ina 
standard 52ft. coach the time to complete the circulation was 
8 min. Inthe coldest weather, with temperature — 42 deg., the 
steam pressure in the train pips in an 8-car train was 40 lb., and 
that was sufficient to maintain an even temperature throughout the 
train. The estimated cost of maintenance was per cent, less 
than with car stoves and Baker heaters. The estimated saving in 
labour on account of cleaning smoke and ashes from the inside of 
the car was 50 per cont. At the same meeting it was stated that 
india-rubber hose used for coupling lasts a very short time with a 

ressure of 100 lb. It is found that one-fourth of the hose in use 

etween engine and tender and tender and first cars lasts thirty 
days ; that is, when the engine hauls the train possibly twice a 
week. At other times, when the pressure is less, the average life 
of hose is forty-five days. In trains using steam pressure of only 
20 Ib. to 50 lb,, the engine hose lasts about four months, Further 
back in the train, where pressure is less, the life is about one 
season. Thee rasults are only got with the very best hose in the 
market, 

SEEING that not a few railway bridges in this country 
are reputed to be suffering from corrosion, any facts bearing on the 
subject are of importance, The lattice bridge carrying the London, 
Chatham and Dover Railway over the Thames at Biackfriars has 
had to undergo extensive repairs, especially in the top flanges of 
the cross girders. Mr. E, Guber, a member of the American 
Society of Civil Eagineers, recently examined a large number of 
iron and steel bridges, with a view to ascertaining the best means 
of preserving such structuresfrom rust. In all cases rust was found 
beneath the paint. In some instances the amount was very little, 
but in others the condition of affairs was much worse, In most 
cases the rust occurred in spots. The smoother the surface the 
less the rust, plates being generally much freer than angles, and 
eye-bars were also usually clean. Parts that had been heated in 
the process of manufacture also showed less rust than others, In 
cases in which the metal had been oiled in the shops there was 
much less rust under the paint than where this precaution had 
been omitted. As the rast spots under the paint were no worse in 
the old bridges than in the new ones, it was concluded that the 
corrosion was not proceeding actively. This is quite opposed to 
experience in thiscountry. Iron oxide paint seemed to get tougher 
and more adherent with age, save where the coating was very 
thick, as in cases in which the —a- had been done at short 
intervals, It was then — ively soft, and could be easily re- 
moved. In the case of the brid, which had ——— with 
red lead, the paint was unive: 7 brittle, and very y removed ; 
and in the case of one painted with white lead as a finishing coat, 

he paint was cracking wherever exposed to the sun, 





NOTES AND MEMORANDA. 


Two automatic mercurial pumps were recently ex- 
hibited before the Berlin Physical Society by Prof. Neeson, who 
described an automatic mercurial valve used in them. 


A sMALL electric lamp, instead of a bell, is now being 
used in telephone exchanges in various parts of the United States, 
The call for connection by a subscriber lights the lamp. It is not 
easy to see the advantage. The bell is no doubt a dreadfal 
nuisance, but the little lamp can scarcely be an effisient substitute 
unless someone sits in the dark on the watch. 


Provision has been made in the Navy estimates for 
the erection in Greenwich Park of a magnetic pavilion for absolute 
determinations of the magnetic elements, and the plans are now 
being prepared in the Director of Works’ de ent. It is pro- 
save to establish this station in the immediate neighbourhood of 
the Observatory, and at such a distance that there would be no 
suspicion of disturbance from the iron in the buildings, 


AccorpD1nG to the report of the Astronomer Royal, the 
lowest temperature recorded during the winter was 6°9 deg. on 
February 8th, the lowest temperature in February since 1841, the 
next lowest being 7°7 deg. on February 12, 1845. Lower tem- 

eratures have n tered twice since 1841, viz., 4 deg. on 

anuary 9, 1841, and 6°6 on January 5, 1867. The mean tempera- 
ture throughout the whole of February was 28°9 deg., or 10°5 
below the fifty years’ average, The meanin February, 1855, was 
29 *2 deg. 

FREEZING quicksand by means of compressed air is 
being tried by Sooysmith and Co., of New York, on the new 
Harlem River speedway. The excavation for the retaining wall has 
to be carried down through a bed of quicksand to a depth of about 
40ft. below the surface. A row of 4in. pipes is sunk, the pipss 
being 3ft. apart, and in each is a smaller pipe, through which the 
compressed air is carried to the bottom of the large pipe. Unless 
the compressed air is given soms work to do the cooling will not 
amount to much: a fact well known to all makers of refrigerating 
machines, 

One of the most remarkable features of earthquake- 
pulsations is their great duration, says Nature. The originatin, 
earthquake may last but a few seconds or minutes, while the groun 
at a distance may rock gently through a very small angle for 
several or many hours, Dr, E, Oddone, of the geodynamic observa- 


tory at Pavia, recently contributed an interesting paper on this 
subject—Rend. della R. Acc. dei Lincei, iv., 1895, pp. 425-430, 
use of the records of distant earthquakes du the years 


| 

1893-94 by delicate seismometrographs at Rocca di Papa, Rome 
and Siena, he arrives at the important conclusion that the duration 
of the pulsations increases with the distance from the epicentre. 


M. Grovsset’s proposal to sink a shaft 1500m. in 
depth has attracted general attention to the depths of existing 
mines. Some American technical journals claim that there is a 
copper mine in Mic! with a shaft 1972 m, in depth. H. 
Haton de la Goupilliere, director of the Paris School of Mines, has 
been interviewed on the subject by a correspondent of La Nature, 
to whom he gave some in‘ ing details. From the data in his 
possession he found the greatest depth of mine shafts did not 
exceed 1200m. Beyond that it was only a question of bore holes. 
M. L, Poussigue, director of the Ronchamp Mines, in the Haute 
Saone, has made inquiries as to what were the test depths 
attained in Earope. In Bohemia, at Pibram, he found the Marie 
shaft with a depth of 1130 m., the Adalbert shaft with the same 
depth, and the Franz Joseph with exactly 1000m. The Sainte- 
Henriette shafts at Flenu, near Mons, Belgium, are said to hold the 
record, with a depth of 1200m. Between 1000 m, and 1200 m. the 
temperature of the rock was 45 deg. Cent.; thanks to good 
ventilation, the atmosphere of the pit at that depth was success- 
fully lowered to 20 deg., although even at that temperature con- 
tinuous work was trying. 


At a recent meeting of the Berlin Physical Society, 
Prof. Kéaig described experiments made in conjanction with Dr, 
Rabens on the distribution of energy in the spectrum of a triplex 
burner. The methods employed made it possible to measure the 
energy by means of a bolometer between W.L. 8004 to W.L. 
420 u, and at the same time to measure the intensity of the light 
at the same part of the spectrum by means of a Lummer photo- 
meter. He dealt in great detail with the correction which is 
necessary on account of the fact that diffused light acts on the 
bolometer in addition to that of each given ae The 
curve of energy thus obtained was so steep that it could only be 
recorded by logarithms ; the energy of the extreme red was more 
than a thousand times as great as that of the blue. By comparing 
the relative intensities of the rays of a normal amylacetate flame 
with that of the above burner, the distribution of energy in the 
amylacetate flame was deduced by calculation, and in this case also 
the curve was very steep; the energy of the red end being 300 
times that of the blue. The curve for the spectrum of the cloud- 
less sky ascended from the red towards the blae end, whereas it 
was nearly horizontal for the light from a cloud. 


THE visibility of lights at sea has been lately made the 
subject of experiment by the Governments of the United States, 
Germany and the Netherlands. The word ‘‘visible” in the experi- 
ments means visible on a dark night with aclearatmosphere, The 
result of a large number of experiments by the German committes 
was that a white light of 1-candle power was visible 1°4 miles on a 
dark, clear night, and one mileon a rainy night. The American tests 
resulted as follows:—In very clear weather a light of 1-candle power 
was plainly visible at one nautical mile; one of 3-candle power at 
two miles ; one of 10-candle power was visible, with a binocular, at 
four miles ; one of 29-candle power faintly at five miles, and one 
of 33-candle power plainly atfivemiles. Oa an unexceptionally clear 
night a white light of 3°2-candle power was readily distinguished 
at three miles, one of 5°6-candle power at four miles, and one of 
17°2-candle power at five miles. The Datch expsriments resulted 
in reporting a light of 1-candle power visible at one nautical mile, 
one of 3°5-candle power at two miles, and one of 16-candle power 
at five miles. Fora green light the power required was 2-candle 
power, one mile; 15-candle power, two miles; 5l-candle power, 
three miles; 106-candle power, four miles. The results of tests 
with a red light were about the same as with the green, but it was 
conclusively proved that a white light was much more easily seen, 


At a meeting of the Physical Society on the 15th 
inst., Mr, N. F. Deerr read a paper on the thermal constant C of 
the elements. The object of the paper is to establish the follow- 
ing laws:—If T denote the melting point on the absolute scale of 
the mean coefficient of expansion between zero and the melting 
point, S the mean specific heat, and L the latent heat of fusion, 
then for any family in Mendeleef’s periodic classification the 
following relations will hold between metals and metals, and be- 


tween non- metals and non-metals: (T + x) C = constant, 





T C = constant, is = constant. In the absence of other data 


the mean values of C and S between Odeg. and 100 deg. have been 
taken, Anomalous values are obtained in the case of gold and 
mercury, if these metals are included in their usual positions. 
The author considers that the thermal constants indicate that gold 
ought to be placed among the transition elements, He further 
proposes to place mercury in a new group to come before the 
Lithium group. Such a group, he suggests, would contain hydro- 
gen, oxygen, and mercury. The paper concludes with an attempt 


to justify the expression (t + f ) C = constant on theoretical 


grounds, 





MISCELLANEA, 
THE military workshop of Puteaux, in France, is turn. 


ing out leather tires for the army cycles in place of india. 

ones, which are diffizult to repair when they ak Fb uaa 
tires can be sewn without much trouble by the cyclist or a nei ih 
bouring shoemaker. Moreover, they are lighter than caoutchone 
ones, and are less apt to slip on wet pavement or asphalt, 


Exectric lighting is making good progress in Sheffi 
The Sheffield Electric Light and Sar ei is pos . 
= eg to largely increase its power of supply. Anothe. 

-horse power steam generator is to be fixed os Saptember 
Supply mains are being laid in many of the leading residential 
districts, and orders for private houses and public buildings are 
daily increasing. 


Tue Cope Whitehouse Drainage Canal and Reservoir 
Company, says the Egyptian Gazette, has been incorporated jn 
Illinois for the purpose of exploiting the schemes of Mr, White. 
house, familiar to many American engineers, for the construction 
of storage reservoirs on the Nile. The capital of the company is 
placed at 5,000,000 dols., and the documents are supposed to con. 
vey in fee simple about 280 square miles of Ezyptian territory 
under a guarantee from the government of that country, The 
Gazette says that there is altogether an air of Whitehousean vague. 
ness about the whole scheme, 


AN inverted syphon in the form of a timber flume 10ft, 
wide, 4ft. 7in. high, and 1800ft. long has been built beneath the 
South Platte River in Lincoln County, Neb. The flume is in the 
line of an irrigation ditch leading from the North Piatte River 
some six miles distant feom the syphon At its head the ditch i; 
60ft. in width, but at the syphon it is only 30ft, wids. At this 

int the ditch ‘‘ empties into an orifice 20ft square, and descends 
into the flume by a drop of 4ft.,” to quote from the Orange Judd 
Farmer, of Caicago. This work has b3en done wholly by the 
farmers who are to draw water from the ditch. 


Ir has been decided to build two new battleships for 
the United States Navy with double turrets, the smaller turret 
being placed vertically above the larger one, Tae upper turrets 
will carry 8in. guns, and the lower 13in. guns. Plans are being 
prepared upon this design at present, In addition to these vesaglg 
the Government is about to build three new torpedo boats, sme. 
what larger than those for which contracts were recently allotted, 
Their displacement will be about 185 tans, and their speed 26 | aots 
an hour. Water-tube boilers will be used, and the engines wil! be 
of 3100-horse power. The Bill provides that one of these vessels 
shall be built on the Pacific Coast, one on the Mississippi, and one 
on the Galf of Mexico. 


TE lighthouse erected by the United States Govern. 
ment af Paris Island, Port Royal Sound, 8.C., is, says the Engineer. 
ing News, of very novel and economical construction, It is a 
stracture of steel posts, struts and ties, triangular in form, with 
the sides of the base each 40ft. long. Taoestructure is 132ft. high 
to the apex, but the focal plane of ths light is 120ft. above sea. 
level. Tne light iteelf is hoisted into place each night, on rails 
attached to one side of the pyramid, by machinery. located in the 
house at the base. The lantern is lowered and housed during the 
day. The metal framework cost 9000 dols., and the structure 
complete with lantern in operation cost 12,000 dols, This seems to 
be very similar to a form of light-house made in Eagland for about 
half a century. 


Some doubts have been, it will be remembered, ex. 
pressed as to the competence of the Balleville boilers in ths 
American steamer North-West, which wa have illustrated in our 
pages. We learn, however, from the American press that she 
made the trip from Chicago to Mackinaw City, on Jane 7th and 
8th, in 17 houra 10 minutes, bsiaz at tha rate of 19°05 miles 
an hour, and 2 hours 5 mioutes quicker than the fastest previous 
record between these points. Oa the evening of the 8th she 
started from the Soo for Daluth, and ran to that city in 21 houra 
48 minutes, equal to a little over 18 miles an hour. Oa June 6th, 
North Land, the other big steamer of the Northern Steamship 
Company, ran from Cleveland to Baffalo, 183 miles, io 8 hours 
53 minutes, an average of over 20 miles an hour. From this it 
would appear that the boilers have settled down to their work, 
or that, in other words, those in charge begin to understand them, 


Tue Marsden corn-pith cellulose, and the cocoa cellu- 
lose now in service, underwent comparative tests at the Indian 
Head Proving Ground on the 10th inst. Two coffer-dams were 
improvised, each 6ft. square and 3ft. thick, one of which was filled 
with the corn-pith and the other with the cellulose, and were so 
arranged as to be exposed to water pressure, A 6in. and an 8in, 
shell were fired through each dam, After a few minutes it was 
found that water began to trickle through the cocoa dam, the 
maximum not reaching half a = per minute. The corn-pith 
cellulose apparently closed up better than the cocoa. No water 
came through the shot holes. The two materials are now to be 
tested for durability, the U.S. Army and Navy Journal says, and 
when the competitions are concluded, the authorities will decide 
whether or not to substitute the American product for the French 
material, The board which is conducting the tests is composed of 
Naval Constructors Linnard and Taylor and Assistant Naval Con- 
stractor Dashiell, 


AMERICAN advices state that during the past few weeks 
bonds have been finally placed to the amount of not less than 
£120,000 for the purpose of building a new dam to utilise the entire 
power of the Falls of St, Anthony, at Minneapolis, Minn, Work 
on asecond dam, which will not use all the remaining fall, however, 
has begun. The new dam will be built of stone masonry, and 
there will be a fall of 20ft. at the tarbines. This will develope 4 
power at the lowest stage of water of 4000-horse power, while for 
eight months of the year it will farnisk 10,000-horse power. The 
dam will be 820ft. long, and there will be a power-house in which 
will be installed, as occasion may warrant, forty turbine wheels of 
an average power of 250 horses. It is estimated that two years 
will be in completing the work, and the cost will not be far 
from £140,000. The power developed will be for sale at any 
desired spot except at the dam, in the form of electric energy. It 
is not known who will use the power, but the Twin City Rapid 
Transit Co,, operating all the street car lines in Minneapolis and 
St. Paul, and one of the largest companies in the country, has 
negotiated for it. If not used by the street railroad, it wil be used 
in flour mills and similar works, 


A LIGHT-WEIGHT Maxim rapid-firing gun was tested at 
Sandy Hook on June 8th. This gun weighs 25 lb., or 45 lb. 
packed in its case, with extra parts and mechanism, and can be 
easily carried on the back of a soldier. In use itis mounted on a 
tripod, and the ammunition is fed froma belt containing 100 
cartridges. The test for rapidity was at 500 yards range. The 
gan was taken from its case on a man’s back, assembled, and the 
first shot fired in 58 seconds. The ordinary rate of fire was 500 
shots per minute, and a single shot could be fired by an expert, or 
it continued firing as long as the trigger was held back and the 
cartridges supplied. In a test for breakdown, one shot was fired 
which was supposed to break a part of the mechanism ; this part 
was taken out and ney by a new piece from the case in 
26% seconds. A rate of 600 to 470 shots per minute is claimed, 
with balls of °302 calibre and 28 grains of smokeless powder, and 
8200 yards effective range. Another test for accuracy of fire is 
soon to take place. This gun is not new, though it has been lately 
much improved. A similar gan was used by Stanley in his African 
explorations, In this trial 50 rounds were fired in 5¢ seconds; and 
the barrel was changed in 1 minute 12? seconds, 
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PUBLISHER'S NOTIOE, 


*.* With this week’s number is issued as a Supplement Two Two-page 
Engravings of the Great Western Railway Locomotive und Wagon 
Shops, Swindon, and Express Lucomotive, Great Western Railway. 
Every copy as issued by the Publisher includes a copy of these 
Supplements, and subscribers are requested to notify the fact should 
they not receive them. ice 6d 





Price 6d. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWGPAPER, 


*,* In order to avoid and confusion, we find it necessary to inform 
corresponden: iry addressed to the public, and intended 





trouble 
ts that letters of inqui 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
stage stamp, in order that answers received by us may be forwarded to 
their destinatim. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. " 

*,* All letters intended for insertion in Taz Emainerr, or containing 

ions, be accompanied by the name and the writer, 
not necessarily for putlization, but as a proof of good faith. No notice 
whatever can be taken of yy icati 
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THE DELIVERY OF AIR TO BESSEMER CONVERTERS. 
(To the Editor of The Engineer.) 

Sir,—I have several modern books on mechanical engineering, but I 
cannot find in any of them a rule that will give the volume of air pass- 
-_ through orifices in tuyeres into converters. Air in receiver, say, 
201b. on the square inch, 130 deg. Fah. I would like to know of any 
rule to find the volume of air passing into a converter of 7 tons capacity, 
having fourteen tuyeres, with a total of 104 holes, each eleven-thirty- 





seconds of an inch in diameter. AIR. 
Jure 24th, 1895. 
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SMALL ARM AMMUNITION. 


It is desirable to have in as clear a shape as possible 
the main facts of the important question raised by Mr. 
Brodrick in the House of Commons, on Friday, June 
21st, namely, the insufficiency of our supply of small- 
arm ammunition. Mr. Brodrick poste | why this 
matter has been watched with special vigilance by him- 
self and other members of the Opposition. When the 
Conservatives were in office the question had been one 
beset with difficulties. In bringing in the magazine arm 
we changed the calibre of our rifles, and we introduced 
cordite or smokeless powder cartridges. Consequently, 
both Enfield and Waltham Abbey had heavy work before 
them, and it was necessary that the latter should keep up 
the supply of cordite cartridges in proportion to the issue 
of the new magazine small-bore rifies. In this, Mr. 
Brodrick says, great difficulty was experienced, which he 
illustrated by the fact that while in 1891-92 the sum of 
£375,000 was provided for small-arm ammunition, only 
£323,000 worth was actually manufactured. Exertions, 
however, were made, so that although in 1892-93 only 
£363,000 was provided—presumably on the assumption 
that it was hopeless to name a larger sum—£372,000 
worth was actually made. In the year 1893-94, however, 
only £370,000 worth was provided, and of this only 
£270,000 worth was actually made. Here, then, was a 
great falling off; first in intention, and much more in 
achievement. Apparently the condition of things was not 
regarded as satisfactory, for the estimate for 1894-95 was 
£352,000. On July 5th, 1894, the Secretary for War 
owned that, while he could not furnish the House with 
figures as to the reserve store of ammunition, he did not 

rofess to regard them as satisfactory. In March, 1895, 

owever, he said that ‘ there had been developed in this 
country wonderful facilities for the supply of small-arm 
ammunition, and it was unneces to keep an exagge- 
rated reserve,” and the War-office was advised that it 
had a sufficient supply for its purpose. 

It will be seen that the year the late Government 
came in—that is, 1892-93—the estimate as to production 
was exceeded ; but that the following year it had dropped 
to the extent of £100,000 worth of ammunition. The 
July followlng, the termination of the next working 
year, the Secretary of War was anxious, and spoke with 
disquiet; but in March, 1895—at the close of the year 
1894-95—he had found that such wonderful facilities for 
making ammunition had been developed that he was 
fully satisfied, and evidently wished to discourage any 
inquiry. Apart from any political motives this might 
well provoke action, for it is quite clear that a question 
admitted as serious was sought to be set at rest 
on the faith of certain newly developed sources of supply. 
It became most important then to know what these 
sources are. The pressure of discussion eventually 
elicited the fact from Mr. Woodall that the Government 
were rejoicing in having obtained “the assistance of the 
trade in the manufacture of the powder,” and had given 
out contracts to two manufacturers who had each under- 
taken to supply five millions of rounds of small-arm 
ammunition. Considering that our annual expenditure 
has been estimated at from forty to fifty million rounds, 
this is the case of a mountain bringing forth a rat, and in 
a question of the national security of England such a 
thing cannot be for a moment tolerated. The question 
of our store of ammunition assumed a really serious aspect 
when Mr. Hanbury quoted Lord Wolseley’s distinct state- 
ment that ‘this country had often been placed in con- 
siderable danger on account of party politicians 
cutting down the supply of stores,’ and then Mr. 
Balfour informed the House that the late First Lord of 
the Admiralty had told him that when the naval 
manceuvres first began, it was found that the deficiency 
of ammunition for the fleet was ‘of the most startling 
character ; and would have been of the most dangerous 
character in the event of war breaking out.’’ That the last 
two ugly facts appear to concern the ammunition for heavy 
gans as well as that for small arms makes matters much 
more serious. Our immediate business is, however, with 
the latter. The pith of the question is really contained in 
the preceding lines,and we have expressed it withoutdealing 
with the matter in detail. We will now, however, pass on to 
a few actual figures, observing that the question is compli- 
cated, first, by the fact that the ammunition required each 
year consists partly of cordite for magazine arms, and 
partly of black powder for the Martini-Henry rifle, still 
in the hands of our volunteers ; and, secondly, that the 
price is said to have fallen, which Mr. Campbell-Banner- 
man urged partly in explanation of the reduced expendi- 
ture. The fall in price, however, cannot, we think, be so 
serious as to affect the general view we wish to take. 
As to quantities, needed then, Lord Wolseley’s estimate is 
460 rounds per man. Our troops consist of infantry of the 
line, 60,000 at home and 21,000 abroad ; reserve, 60,000 ; 
militia, 80,000 and volunteers, 160,000; in all 381,000. 
Some of these require at present black powder, 
but the total amount spent on small-arm ammunition 
must include this, and we may for the immediate purpose 
of estimating supply, deal with small-arm cartridges 
irrespective of particular kinds. We ought, then, to have 
175,260,000, or between 175 and 176 million rounds. Mr. 
Campbell-Bannerman urged that 400 rounds per man wasa 
sufficient allowance, and when pressed he admitted that the 
supply only existed for our first army corps, consisting of 
110,000 men, of which only 90,000 are infantry, according 
to Colonel Nolan. This, then, only means 86 million 
rounds. Some additional quantity, on which we have only 
negative information, exists: for the remainder of our 
infantry, something very small we fear. Suppose, how- 
ever, that it is 200 rounds per man. Taking the same 
proportion of infantry, we have under 222,000, or 44 





million rounds, making in all 80 millions. Japan, it 
appears, had 700 millions when she began war the other 
day, and her army appears to be about the size of ours. 
Unless her ideas, then, were altogether monstrous, we are 
in a most dangerous condition. Nor do things look better 
when we look closer, for as we issue more and more 
magazine arms we need more and more cordite, and our 
black powder cartridge store becomes obsolete. The 
manufacture of cordite has been interfered with by 
unfortunate accidents; we should not, therefore, have 
wished to press hard on ourauthorities when they owned 
their difficulties and bad state of supply last year. We 
then might fairly look for efforts to improve our condition. 
This year, on the other hand, when we were told jauntily 
that all is well, and that exaggerated stores are undesirable, 
we clearly can expect nothing, and the keenest criticism 
is invited. On the manufacture of cordite ammunition, 
some figures are given by Mr. Arnold Statham in the Times 
of June 24th, taken from the accounts of our ordnance 
factories, by which it appears that in 1891-92 the Royal 
Laboratory made 2,230,843 rounds; in 1892-93, 
35,405,269 ; and in 1893-94, 53,363,900; in all, 91,000,000 
in three years. Of this 34,534,160 were sent to India, 
leaving 56,465,852 for home expenditure. Supposing that, 
working at eight hours a day during 1894-95, we made 
54,000,000, or 44,000,000, for home issue, we should have 
had in all about a hundred million rounds. Supposing 
that about half our total expenditure has been in cordite, 
tbat is, 20 millions a year for three years, it would 
leave us at present with only 30 million rounds of cordite 
in store. This, we trust, is under the mark, for we must 
credit Mr. Campbell-Bannerman with giving his first 
army corps cordite cartridges, which implies 36 million 
rounds, and something which we hope is more than four 
millions for the rest of our magazine arms. All we can 
say, then, is that such a rough guess as we can make 
lowers rather than increases our estimated store. We 
cannot report happily on any further attempts we make 
to check figures. Mr. Campbell-Bannerman and Mr. 
Bowles each tells us that 50 tons of cordite is the amount 
needed for small-arm ammunition. The charge of a 
rifle is 30 grains. Consequently 50 tons only provides 
for a little over 26 millions of rounds, whereas we learn 
that our annual expenditure is from 40 to 50 millions. 
It is probably useless to attempt to analyse further 
without more complete figures. The proposed changes 
in the War-office were announced, curiously enough, the 
same evening as the adverse vote. We trust that these 
may be accompanied by a thorough investigation into the 
condition of our war stores. Perhaps this will be under- 
taken with more favourable auspices under authorities 
who have come in on the ground of our being found 
wanting in our reserves of ammunition. It happens also 
that we have had a new Director of Artillery appointed 
since the Estimates for the year were drawn up. 


LOCOMOTIVE ENGINE BOILERS. 


Ir is not easy to over-estimate the value of Mr. 
Aspinall’s treatise on the express locomotive. For his 
report to the Railway Congress is really a treatise, and 
by far the best that has yet been published on the 
subject. It covers an astonishing amount of ground, and 
supplies in a very compact form, an enormous quantity 
of information of the most interesting character. It is 
full of points for consideration and discussion, but for 
the moment we shall confine what we have to say to the 
question of boiler power. Mr. Aspinall states that much 
bigger locomotives can be used in the United States than 
are advisable on our lines, because of the somewhat con- 
tracted dimensions of our tunnels, overhead bridges, and 
stations, and inthis way he explains the reason why we have 
apparently reached the maximum of speed and power. If 
we want to run faster, and haul heavier trains, we must 
provide larger boilers, and this cannot well be done for 
the reason stated. We do not suppose, however, for a 
moment that Mr. Aspinall wishes to be understood as 
saying that further increases in locomotive power are 
impossible, but rather that they will be foundinconvenient. 
So far we agree with Mr. Aspinall, yet we are disposed to 
take a more optimistic view of the case than he has 
done. 

Mr. Aspinall holds that the power of a boiler is 
measured by the capacity of the fire-box. In America, fire- 
boxes have been made much larger than here by placing 
them above the frames and pitching the boilers very high,a 
practice which, in this country, cannot be accomplished 
on account of our bridges. This method has the advan- 
tage of enabling the wheel base to beshortened. Itmay be 
taken that the power of a locomotive is measured by its 
capacity for burning coal. In a sense, Mr. Aspinall is 
right in regarding its capacity as being determined by 
the size of the fire-box, because that determines in its 
turn the size of the grate. Practically, a boiler barrel 
as great in diameter as we want can be used with 
wheels not over 7ft. in.diameter, and a barrel large 
enough can be used with an 8ft. wheel. Tube surface 
may be augmented reasonably by adding to the length of 
the tubes ; but although increased tube surface promotes 
economy of fuel by increasing the quantity of water 
evaporated per pound of coal, it very slightly augments 
the actual efficiency of the boiler. Given the same grate 
and fire-box in two engines, one with 1000ft. and the 
other with 1200ft. of tube surface, the steaming powers 
of the two boilers will be pretty much the same, but the 
economic efficiency of the latter will be a little greater 
than that of the former. What is needed is the power of 
burning more coal in a given time. Tube surface enough 
can be always provided to utilise the heat produced. At 
first sight it may be thought that the quantity of coal 
burned per hour, or per minute, can always be settled by 
the size of the grate. Again it may be argued, that it 
depends on the pressure of the blast ; both statements are 
true, but neither conveys the whole truth. We have to 
bear in mind what occurs in a locomotive engine fire-box 
to arrive at a correct conclusion. The way in which an 
engine is fired greatly affects the result, but the method 
of firing is pretty well fixed by unalterable. condi- 
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tions. When an engine is fairly heavily loaded, there 
will be of necessity a powerful blast; but a power- 
ful blast requires a special form of fuel that it may 
be burned to advantage. The coal should be hard, not at 
all friable, and all in lumps not smaller than eggs. Such 
a fire will not “dance,” even with a powerful draught. 
But in practice, the railways take coal much as it comes 
from the pit. There is always a large proportion of slack 
on the tender, and with a sharp blast this will go straight 
up the chimney without doing any good. The only way 
to avoid this is to charge the coal straight into the centre 
of the fire-box, keeping a very heavy fire in the middle, 
the jolting of the engine sufficing to shake it down and 
keep the sides of the grate covered. Of course the draught 
is much freer through the sides than in the middle 
because there is a much less depth of fuel there to resist 
the passage of the air, but the broad result is that the 
capacity of the grate for burning coal is limited. We 
have heard comparisons drawn between torpedo boat 
boilers and locomotive engine boilers, and it has been 
said that if 100 lb. can be burned on a square foot of 
grate per hour in the former it ought to be possible to do 
it in the latter; but the argument will not hold water. 
In the first place, the fuel used in torpedo boats is always 
in lumps. Whether briquettes or coal be used, the per- 
centage of slack is small. In the next place, no railway 
company would submit to the waste of fuel which takes 
place, but even if they did, a locomotive throwing sparks, 
or rather cinders, like a torpedo boat, would devastate a 
country by fire, if it did not set fire to the train before it 
had run many miles. On railways all the coal put into 
the fire-box must be fairly burned. 

Let us suppose, for example, that it is possible to burn 
60 Ib. per square foot per hour, ejecting not more than 
5 per cent. in the shape of sparks and cinders. Now, let 
100 lb. be burned in the same engine, and suppose that 
15 per cent. are ejected, the gain will be represented by 
the burning of 85 1b. per square foot of grate, as against 
a little less than 601b.; but the evaporation will not be 
augmented in quite the same degree. But even if it were, 
as in order to burn 85 Ib. no less than 15 1b. of white hot 
cinders must be scattered over the country, the burning 
of the 851b. becomes inadmissible. In a word, there is 
always a definite amount of lifting action going on in the 
fire-box. If this just balances the weight of the lighter 
portions of the coal they will dance up and down, as may 
be seen by any one who takes the trouble to study what 
is going on in a fire-box. This lifting action may be 
regarded as cut up into so many squares of grate area. 
If, now, the grate area is augmented, the total rate of 
consumption remaining unaltered, it is clear that the 
lifting action per square will be diminished. If coal 
weighed as heavy as iron there would be little trouble ; it 
is because it does not weigh enough that a fierce draught 
with a small grate cannot be used. On the Austrian 
Vienna-Trieste line, which passes over the Semmering, 
the fuel used is lignite—a brown coal lighter than 
ordinary coal—and on reaching the summit trains each 
way have to stop. A couple of men jumpon the front 
plate, open the smoke-box doors and empty the smoke- 
box, usually half full. Indeed, as we have heard an 
English engineer say, there is a fire at both ends of the 
engine. Here we have the consequences of a sharp draught 
exaggerated by the lightness of the fuel. 

In English practice a very considerable quantity of air 
is admitted through the fire door and beaten down on the 
fire by the scoop deflector. It is not easy to over-estimate 
the value of the deflector, but at the same time there can 
be little doubt but that it diminishes the quantity of coal 
that can be burned per hour. That is settled almost 
altogether by the air admitted through the grate. The 
coal has first to be converted into gas and then burned. 
It is most improbable that carbon is ever oxidised to 
C O, at once. It passes through the intermediate stage 
of C O very rapidly, no doubt. The air admitted through 
the fire door is principally utilised in burning the highly 
complex gases given off by the coal, but for the supply of 
gas the air admitted through the grate is responsible. 
We are speaking all this time, be it remembered, of boilers 
which are hard pushed to make enough steam on long 
runs. When the runs are short, and the fire-box very 
deep, one fire may suffice for the whole trip; but that is 
because the conditions are special, and do not obtain 
when continuous runs of over fifty miles have to be made. 
Under the circumstances, then, we see how fully the views 
of Mr. Aspinall are justified by the facts. We must have 
for English working a large grate if we want plenty of 
steam; a sharp draught is admissible, but the limit of 
admissibility is soon reached, and that whichis possible 
at sea or ina wild country cannot be allowed in locomo- 
tives running through a country of corn and hay fields, 
past farmyards and forests. 

But is it certain that the limit of grate area has been 
reached? We think not. Granted that it can be made 
neither longer nor wider than it now is, it may be 
altered in shape so as to augment the area admitting 
air. Thus we can have step grates. Again, in cross- 
section, instead of being shown by a line thus ——, 
it may be made like a shallow basket thus“. Let 
us suppose, for instance, that a grate is 6ft. long and 
3ft. 8in. wide, with an area of 19°5 square feet. Now let 
two vertical slips of grate, so to speak, be added at the 
sides, each 6in. deep, and the area of the grate becomes 
at once 25°5 square feet. We are quite aware of the 
objection that may be urged, based on the necessity for 
always keeping a fire 6in. deep at least; but there are 
methods simple enough of overcoming the objection which 
will at once suggest themselves. Our purpose at present 
is to point out that grate area can no doubt be augmented 
without introducing any radical change whatever in the 
dimensions of a fire-box, and the plan is so simple, and 
could be so easily tried, that we think it is worth being 
tried in any engine which may be found short of steam. 
It may perhaps be worth while to add, that although we 
have —- of the basket grate as extending to the sides 
of the fire-box, it will probably be found much better to 





make the basket portion narrower, keeping it more 
to the middle of the width of the grate. 


INSTITUTION OF NAVAL ARCHITECTS IN PARIS, 


THE summer meeting of the Institution of Naval 
Architects at Paris in 1895 will not be forgotten by any of 
the members who attended it for many along year. This 
is, we understand, the first occasion upon which the 
Institution has travelled so far, and the warmth and 
cordiality of the reception which the members received 
from practically the representatives of all scientific 
France as a nation, far exceeded the utmost bounds of 
their anticipations, prepared as they were—by former 
experience of the hospitality and culture of the French 
people—to expect a great deal. Not only did the Rector 
of the University of Paris throw open the spacious 
amphitheatres of the Sorbonne to the meetings of the 
Institution, and the Academy of Sciences the ‘ Con- 
servatoire of the Arts and Metiers,” the famous French 
Institution of Naval Architects, the Civil Engineers’ 
Society, the Union of Yachts, the great shipbuilding 
companies of France, and the Merchant Steamer Com- 
panies, come forward to welcome their English confréres ; 
but the Head of the Admiralty, the chief naval advisers 
and Admirals of the Fleet, the Presidents of the Chamber 
of Commerce and the Municipal Council, and finally the 
able head of the French Republic, M. Du Faure, the Presi- 
dent, vied with one another in finding entertainment for 
their guests of a rare and most flattering character. 

Although the papers read were, as Lord Brassey pointed 
out, perhaps not the only inducement which was held out 
to the members who came over, and even regarded by 
some as a secondary matter, they were certainly of no 
mean order. That by M. Bertin was a contribution to 
the branch of science which deals with the movements of 
vessels amongst waves, which acted happily as a com- 
plement to the excellent paper prepared by Sir W. H. 
White in April last. Dr. Elgar's figures upon the cost of 
warships were the first trustworthy statement upon the 
subject which has been put before the public. That the 
Director of Naval Construction should have found oppor- 
tunity, whilst laid aside by severe illness, to prepare so 
interesting a paper as that read upon ‘“ Sheathing for 
Steel Ships,” is a matter to excite our wonder as well as 
admiration. But perhaps, after all, the ‘“ Battle of 
Boilers,” as Mr. Thornycroft termed it, was the technical 
question most at heart amongst the mass of members 
present. Yet, unfortunately, not only was there no time 
for the discussion of the two excellent papers upon M. 
Normand’s and M. Niclausse’s boilers, but they were not 
even read through. 

The visits to the various workshops and manufactories 
in Paris and its vicinity will be long remembered. The 
Belleville boiler factory was naturally one upon which 
the keenest interest of the members was concentrated, 
for not only has the Admiralty gone so far afield as the great 
atelier of M. Delaunay-Belleville at St. Denis for the steam 
generating machinery of the Powerful and Terrible, but all 
the more recently laid down cruisers are to be similarly 
fitted with this new departure in boilers. It is a matter 
to be much regretted that this visit of the members of 
the Naval Architects’ Institution to St. Denis had not 
been made previous to the debate which took place in 
the House of Commons upon the subject of tubulous 
boilers; for the information now gained as to the details 
of the system employed in manufacture of the boilers, 
and as to the various adjuncts in the shape of feed 
pumps, feed regulators, and reduction valves, was clearly 
a revelation to many of the visitors present, including 
some possessing the highest experience in tubulous 
boilers. It may therefore be assumed that the arguments 
adduced in the House must have been materially modi- 
fied had the information now gained been in possession 
of the members who spoke. But, whilst fully admitting 
that the skilfulness of M. Delaunay-Belleville’s adaptation 
of the principle of the tube steam generator requires only 
to be seen to be admired, we cannot help shuddering at 
the immensity of the stride which the British Admiralty 
has taken. 

There were many points suggested by our visit to St. 
Denis which we should like to see cleared up. The 
Belleville generator is cased with fire-brick for some 
3ft. or 4ft. of its height within the ‘element ” chamber, 
as will be seen by a reference to the description and 
engravings which we publish this week. What, we 
may ask, would be the position of these fire-bricks were 
the vessel in which Belleville generators had been fitted 
pitched upon her beam ends orto an angle of 42 deg. from 
the vertical, as was the Resolution in the Bay of 
Biscay last year. Again, the rectangular casing of the 
generators is of the lightest description, although the 
various groups of generators are tied together at the 
summit by a slight spider-web like lattice girder which 
spans them from end to end, and from which the uptake 
rises. How long is this casing expected to last? To 
compare it with the material hitherto employed for our 
generating apparatus as to strength and solidity would 
require an effort of gravity. It is true that the “ ele- 


ments” are amply strong to resist any pressure which | p 


they are likely to be called upon to bear; but the 
‘element’ chambers, the grates, and the other struc- 
tural features appear to us to be absolutely inadequate in 
solidity and stifiness for the requirements of a war vessel. 
The very fire-bars are tiny little things, which look as 
though intended for a toy boiler. It is impossible not to 
feel that Mr. Thornycroft was right when, during the 
course of the meetings in Paris, he argued upon the im- 
portance of the casing as a feature—a distinctive and 
valuable feature—in the constitution of an adequate 
tubulous boiler. Again, in the Powerful and Terrible, 32 
of the Belleville generators, comprising the main portion 
of the boiler system, are placed athwart the vessels. When 
they roll, therefore—for they certainly will roll—the tube 
inclinations, on which circulation depends in the tubes, 
will be altered as the ship heels over. Surely this will 
counteract M. Belleville’s arrangements for preserving a 





od circulation and normal height of water level in all 
is elements. We cannot see how it can do otherwise, 

Whatever may be our opinions, however, as to the 
action of H.M. Government in embarking so extensively 
upon M. Delaunay-Belleville’s galley, with the solitary 
example of the quasi success of the Sharpshooter as 2 
warrant for so doing, there can be but one feeling as to 
the success of the recent pilgrimage of naval architects to 
the fair capital of France. The design was well con. 
ceived, royally considered by the members of the recep. 
tion committee, and the honours of the city of Paris sus. 
tained in a way which was worthy of a people ever noted 
for the grace and subtle elegance of their hospitality. 
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Our Locomotives. By J. F. 8. London: Headley Bros., 
Ethelburga House, Wormwood-street. 1895, 

Tuts is a rather curious publication. Its intention and 
design are excellent. Its execution is open to a good 
deal of criticism. The author in his preface explains 
that, ‘‘ recognising the demand there is in the present day 
for sketches and particulars of the chief express engines 
: the great railway companies,” it is his aim “‘ to meet 
this.” 

Illustrations are given of twenty locomotives, British, 
American, French, and Belgian—some ancient, some 
modern. In these days, when admirable photographic 
pictures of all engines of interest are so common, it is 
difficult to accord praise to the rather rough and often 
‘“‘ smudgy” sketches which are presented in this work. 
They are, indeed, of the most clumsy kind, curiously 
defective in detail, sometimes peculiar in perspective, 
and unpleasing in appearance. One oddity consists 
in the wheels of every engine being apparently blocked in 
the Manesl fashion, no spokes being visible. How the 
engines are supposed to be worked in the entire absence 
of much necessary gear we do not pretend to understand. 
The best illustrations are those on the cover of the book. 
There is no index, which does not conduce to facility of 
reference. 

The letterpress is equally peculiar in style. In the 
notice of the Manchester, Sheffield, and Lincolnshire 
engine there occurs this interesting sentence :—‘‘ Should 
any of our readers wish to see some fast travelling, we 
would advise them to watch the Manchester express from 
London, and we feel convinced they will agree that this 
railway has excellent rolling stock to stand the speed at 
which the expresses are driven.” This reads rather like 
a left-handed compliment, implying that it is a wonder the 
engine and carriages do not tumble to pieces, considering 
the pace at which they are rushed along. To most 
people this will be quite a novel apprehension. The 
South - Eastern ‘‘ Royal Mail and Drawing - room 
Saloon car” express is stated to cover the distance 
from London to Dover in 103 minntes. The correct 
time is 96 minutes, viz., Cannon-street, departure 11°7 ; 
Dover, arrival 12°43. The assertion that the South- 
Eastern engines “‘ with the exception of a few olive and 
black, are painted green picked out with vermilion,” will 
surprise most South-Eastern travellers. The London, 
Chatham and Dover Railway is alleged to “run from 
Victoria Station, London, to Dover, a distance of 784 
miles, withouta stop in 100 minutes.” We are not told 
which train does this, but certainly it is no train in the 
London, Chatham, and Dover time-book. No train runs 
in 100 minutes or without a stop. The best is 105 minutes 
with one stop. The design of the Gladstone class of 
engine on the Brighton line is attributed, not to Mr. 
Stroudley, but to his successor. The 554} miles an hour 
run on the Great Northern is accredited to the Great 
Northern engines, but is in reality always done by the 
Manchester, Sheffield, and Lincolnshire engines, which run 
up to Grantham and back from Manchester. The London 
and South-Western engine illustrated is not of the newest 
pattern, and the train work referred to is done by a very 
different class of engine. The running time, too,is wrongly 
quoted, departure instead of arrival time being taken in 
one case. So, also, in regard tothe Midland work, the 
distance to Nottingham, which is done in 143 minutes, is 
given as 126} miles instead of 1233, which makes a good 
deal of difference in the speed average. 

It is a pity that so much carelessness or want of 
knowledge has been displayed in the compilation of this 
book, which with a little more care in the avoidance of 
letterpress errors, and in the more artistic execution of 
the illustrations, might have been a very acceptable 
addition to the long and growing list of books on the 
locomotive. In its present condition we cannot con- 
scientiously give our verdict in its favour. 


The Telephone Systems of the Continent of Europe. By A. R, 
Bennett. London: Longmans, Green and Co, 1895. 
Tue ostensible purpose of this book seems, at the first 
glance, to be the enumeration of tariffs, rules, statistics, 
concessions, and general technical information about 
switchboards, wiring, and wages of operators of all Euro- 
ean countries except our own. Like other compilations 
of this kind, it clearly shows that local requirements and 
conditions have so controiled the development, both of 
the public service and of the engineering construction, 
that the detailed descriptions offer little that is practi- 
cally useful, though the whole is of considerable interest 
as an example of engineering evolution. With the excep- 
tion of the section on the Berlin service, the criticisms 
are few and colourless; but the author failed to obtain 
permission to inspect the Berlin system, and he revenges 
himself with ironical comments on the procedure of 
switching. Of the 486 pages of this volume, the first 
thirty-one are devoted to an introduction. ‘“ During 
discussions on the existing state and future conduct of 
telephony in the United Kingdom, which have taken 
place pretty continuously during the last few years, 
many references have cropped up to foreign, and more 
especially to continental practice.” The author there- 
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fore determined to ascertain the truth for himself by 
personal inspection and investigation. 

An impartial analysis and comparison of the various 
modes in which different nations have solved, or attempted 
to solve, the problem of telephonic communication, would 
be of no little interest, and the author had abundant 
material at his disposal; but it is to be regretted that 
this introduction consists of little but an acrimonious 
attack on the National Telephone Company. The short- 
comings of its service, and the greedy uses which it has 
made of its monopoly, are too well known. It is true 
that it compares unfavourably with most other telephone 
companies, but this exposure by one who has held 
responsible positions among its officers serves no useful 
purpose, and much of it is in poor taste. The most 
serious fault in the author’s arguments for cheap tariffs 
appears to be an imperfect distinction between the con- 
ditions of large and of small towns. It is somewhat doubt- 
ful whether the service provided in and around some small 
Norwegian town over a kilometre or so radius would be 
appreciated in an English town of the same size, but with 
a steeper social gradient, intense competition, and com- 
paratively small local business. 

The book has been published just in time to be of some 
service, perhaps, to the Select Committee on the Tele- 
phone Service. The contents are systematically arranged, 
and the illustrations are for the most part good. There 
is no index. 
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Electrical Laboratory Notes and Forms: Elementary and <Ad- 
vanced, By J. A. Fleming, F.R.S. London: The Electrician 
Printing and Publishing Company. Price 12s. 6d. 

The South-Eastern Railway : Its Passenger Services, Rolling Stock, 
Lacomotives, Gradients, and Express Speeds. By the author of 
‘‘ British Railways.” With three plates. London: Cassell and 
Company, Limited. 1895. Price 23, 6d. 

Colonel Sir Robert Sandeman: His Life and Worl: on our Indian 
Frontier, A memoir, with selections from his correspondence and 
official writings. By Thomas Henry Thornton, C.S.I., DC.L. 
With portrait, map, and illustrations. London: John Murray. 
1895, Price 183, 


The Manufacture of Explosives: A Theoretical and Practical 
Treatise on the History, the Physical and Chemical Properties, and 
the Manufacture of Explosives. By Oscar Guttmann, Assoc, M 
Inst. C.E., F.1.C. Two volumes. Price £2 23,, with 328 illustra- 
tions, London: Whittaker and Co. 1895. 

Walks in Belgium, Cycling, Driving, by Rail and on Foot: With 
some Fishing and Boating Notes, Edited by Percy Lindley. With 
new maps and illustrations, and achapter on the French Ardennes. 
Price 6d. London: 80, Fleet-street.—This is a new edition of a 
little handbook which we have noticed in earlier issues. It kee 
up its reputation for utility, but we suggest that it would S 
improved by adding some recommendations as to hotels, 








THE INTERNATIONAL RAILWAY CONGRESS. 


Tue fifth session of the International Railway Congress 
was opened on Wednesday afternoon at the Imperial Insti- 
tute by the Prince of Wales, the honorary president, and was 
very largely attended by delegates from Great Britain, the 
United States, and all the countries of Europe. The chair 
at the opening meeting was taken by-the Prince of Wales, 
and there were present Lord Emlyn, chairman of this year’s 
congress; M. Du Bois, president of the International Com- 
mission; Mr. W. M. Acworth, secretary of the Congress; Sir 
Henry Oakley, secretary of the Railway Companies Associa- 
tion; Mr. F. J. 8. Hopwood, of the Board of Trade; Lord 
Balfour, of Burleigh; Lord Gort; Lord Stalbridge; Sir 
Andrew Fairbairn, chairman of the English section of the 
Congress ; Sir Courtenay Boyle, secretary of the Board of 
Trade; M. Picard, vice-president of the International Com- 
mission; M. Weissenbruch; General Stanley Clarke; Mr. 
Lambert, general manager of the Great Western Railway; 
Sir M. Fenton, manager of the South-Hastern Railway; Mr. 
J. S. Forbes, manager of the District and London, Chatham, 
and Dover Railway Company; Mr. Gibb, manager of the 
North-Eastern Railway ; Sir C. Scotter, general manager of 
the London and South-Western Railway; Mr. Pollit, 
manager of the Manchester, Sheffield, and Lincolnshire 
Railway ; Mr. Birt, manager of the Great Eastern Railway ; 
Mr. Gooday, continental manager of the Great Eastern 
Railway ; Mr. J. W. Maclure, M.P.; Sir Douglas Fox; Lord 
Claud Hamilton, chairman of the Great Eastern Railway ; 
Sir C. Tupper; Sir Arthur Otway, and other gentlemen. 

The Prince of Wales made a brief speech, very much to the 
point, and admirably audible, for which we must #efer our 
readers to the columns of our daily contemporaries. 

M. Dubois, Administrateur des Chemins de Fer de ]'Etat 
Lom standing close beside the Prince, and almost turning 

ack on the audience, said something in French in a low 
voice, It is understood that he returned thanks on behalf of 
the foreign delegates. He was followed by Mr. Bryce, 
who made a short and excellent speech, in the course of which 
he said our great trunk lines were almost completed, and, 
according to the best figures he could get, the total capital 
employed was about 1000 millions, or one-sixth of the whole 
amount so invested in the world. The number of passengers 
carried annually in this country was about 900 millions, and 
of goods 325 million tons. The servants of the various com- 
panies reached the great number of 400,000. The total mileage 
in Great Britain and Ireland was only about 21,000, asagainst 
70,000 in the whole of her Majesty’s dominions, and 400,000 
in the world at large, nearly half of which, as his Royal 
Highness had pointed out, was in the United States of 
America. The area traversed in Great Britain was small as 
compared with the long lines of Russia, or the 3000 miles of 
the Canadian Pacific. Butwe had some great engineering feats 
to show to foreigners, such as the great Forth Bridge and 
the Severn Tunnel. 

The Prince of Wales then left and an informal general 
meeting was held, after which each of the separate sections 
P ed to the room set apart for its deliberations and 
elected its own president and secretary. This matter was 
carried out by electing a temporary chairman, who proposed 
the names of the gentlemen who had been previously selected 
by the Commission as suitable for the various posts, The 
following are the names of the officials :— 

Section I. Waysand Works.—President, Richard Jeitteles, 
Commission Internationale du Congrés et Chemins de fer du 
Nord, Empereur Ferdinand, Autriche; principal secretary, 
Debray, istére du Commerce de l'industrie, des postes et 


Section II. Locomotives and Rolling Stock.—President, 
Kossuth, Chemins de fer de la Mediterranée, Italie ; principal 
secretary, Sauvage, Chemins de fer de l’Ouest, France. 

Section III. Traffic.—President, S. Kerbedz, Chemin de fer 
Viadicaucase (Russia) ; principal secretary, Francois Schiile, 
Département des postes et des chemins de fer, Suisse. 

Section IV. General.—President, Leon Say, Chemin de fer 
du Nord (France); principal secretary, Cornel Tolnay, 
Ministére du Commerce de (Hongrie). 

Section V, Light Railways.—President, the Right Hon. Sir 
Arthur Otway, Bart., London, Brighton, and South Coast 
Railway, Royaume Uni; vice-president, Gustav Behrens, 
Midland Railway, Royaume Uni; principal secretary, Le 
Baron Albert de Fierlant, Tramways Florentins—lItalie. 

This, formal business being over, the members were free 
until 10.30 p.m., which was the hour for the reception of 
delegates at the Foreign-office by Mr. Bryce. Thursday, 
Friday, and Saturday of the present week are devoted to the 
excursions to the great railway works at Swindon, on the Great 
Western Railway Company’s lines ; Horwich, the works of the 
Lancashire and Yorkshire Company; Crewe, the works of 
the London and North-Western Company; and Darlington, 
the works of the North-Eastern Company; and Derby, of the 
Midland Company. Next week there will be other excur- 
sions, and we shall keep our readers well informed of the 
progress of business. 








THE GREAT BOILER EXPLOSION AT REDCAR 
IRONWORKS. 


On page 526 of the last issue of Tar ENGINEER appeared an 
account of the disastrous boiler explosion that took place at 
the Redcar Ironworks on the evening of the 14th. Since 
then another of the injured has succumbed, making the 
total death roll eleven. 

At the adjourned inquest, before Mr. Coroner Richardson, 
at Coatham, Wm. Underhill, a keeper at No, 4 furnace, 
testified that at the time of the explosion he heard a rumbling 
noise coming from the direction of the boilers; it was like 
a very heavy roll of thunder. 

Edgar Overtown, night-shift foreman, said he was standing 
at the back side of No. 4 furnace—the farthest away from the 
boilers—when he heard a report, something between that of a 
rifleand acannon. Dirt and bricks were falling, and he ran 
to the kilns. Afterwards he went round by the engine shed, 
and found the boilers had been blown away, and the brickwork 
all shattered. He did not hear any rumbling either before or 
after the report. At the time of the explosion there was a 
pressure of blast of 4#1b., and they ought to have had 51b., 
but they had just been getting away No. 3 blast engine, and 
were rather short of steam. He could not, he said, tell how 
the boilers were working. That was left to the boiler minder 
and blast-engine man. He could form noconclusion as to the 
cause of the explosion, or which boiler went first, or whether 
they all went together. 

Benjamin Ayton, the blast engineman, who was, with the 
exception of the boiler minder—who was killed—the nearest 
to the boilers, there being only the engine house wall between 
him and them, said that at the time of the explosion he was 
standing against No. 2 blast engine, and only about three 
yards from No. 1 boiler. He heard a rumble, which did not 
seem to be very loud. He thought it was inside his house, 
and rushed out, but he could not see anything for steam. 
The boilerman at the time of the explosion would be in front 
of No. 5 boiler, which he had just laid off to be cleaned. All 
the other fourteen boilers were working. They had been 
rather slack of steam during the evening, owing to bad gas, 
and steam was not fully up at the time of the disaster. As 
nearly as he could say, the gauge showed 58 1b., and the 
valve blew off at 60 1b. He went round the boilers about a 
quarter of an hour before the explosion, and everything was 
satisfactory. He saw the water gauges at each of the boilers, 
and found the water about jin. down. He tried the water 
gauges as well as looked at them. 

John Spence, boilersmith, said he had examined all the 
boilers recently, and found them all right. Each boiler was 
cleaned once in every six weeks. The last time he examined 
No. 9 four old plates were taken out and new ones put in. 
He had found “ seam ripping,’ which was only slight, and 
it was repaired as soon as possible. Patching had been done 
where the fire caught the plates, but not for ripping. 

Edwin Alwood, the foreman engineer, who had charge of 
all the boilers and engines at the works, said there were 
fifteen boilers of the cylindrical type, 66ft. long by 4ft. 6in. 
diameter. Each boiler was suspended from five saddles, 
resting on square cast iron plates, and these on brickwork. 
All the boilers were provided with low-water whistles, gauges, 
&c., and were in proper working order. They had had two 
or three rips in the seams of the boilers, one being in No. 9 
boiler about six weeks before the disaster. He did not know 
how long the boilers had been in. He had been at the works 
seventeen or eighteen years, and all except two were there 
when he went. Patches had been put in places which had 
got burned or were scaly. He had passed by the boilers at 
7.30 on Friday evening, and everything was then right. He 
had examined all the water gauges. 

Mr. William Porritt Ingham, consulting engineer, Middles- 
brough, who had been instructed by the coroner to make an 
official examination, presented a report, in which he stated 
that he had put down a good many large boilers and worked 
with them. Fifty-one boilers similar to those at the 
Redcar Works had passed through his hands at various works. 
He said the disaster was un eled in this country, 
although similar explosions had taken place abroad. Out of 
the fifteen boilers at the works, eleven had been destroyed, 
while the remaining four had been more or less damaged and 
moved out of position. He had carefully examined the 
exploded boilers, and found that nearly all had been more or 
less repaired on the bottom side with patches at the circum- 
ferential or ring seams, and in some cases an entire new plate 
had been putin; but in no case could he find that any of 
these repairs had given way, or were at all likely to have 
caused the explosion. He considered that the boilers had 
been well kept, and carefully repaired and cleaned, there being 
very little scale on the inside. On examining the front part 
of the boiler No. 13, he discovered some indications of over- 
heating. These were on the outside of the boiler, whilst on the 
inside they were only faintly discernible. This would be 
caused by the boiler being short of water. Hecalled particular 
attention to the fact that of all the boilers that had exploded, 
this was the only one that had given way at the fourth seam, 
all the others having, without ew gone at the third 
seam, and further that the end of this particular boiler had 
been blown to the greatest distance. He was of opinion 
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that the ripping of this fourth seam was the primary cause 
of the accident, and that it was caused by overheating. All 





the exploded boilers, with the exception of the one mentioned, 
had broken off at the third seam from the frontend. This 
Mr. Ingham thought was accounted for by the fact that the 
trunk or tube which carried the glass water gauge was built 
into the front brickwork, and the first cast iron saddle sup- 
porting the boilers was on the third plate. If one boiler 
exploded, it would blow down the brickwork supporting the 
next and probably other boilers. The supports having gone, 
the weight of the boiler would be thrown on the third seam, 
which under the circumstances would give way. He was of 
opinion that this was proved by the fact that the four boilers 
at the outsides had not exploded, but had been blown to one 
side, and prevented from falling by the accumulation of 
bricks blown from under the other boilers. All this would 
take place in a moment, and there would be no appreciable 
interval of time between the explosions of the first and other 
boilers. As to the type of boiler, he did not consider it, to 
say the least, a desirable one. He had always found that, 
through the difference in expansion between the top and 
bottom sides of the boilers, or if the bottom plates got a little 
overheated, the circumferential seams might rip, and they 
required very close inspection and care. 

After some remarks by the Coroner, the jury returned the 
following verdict: —‘‘ Death from injuries accidentally 
received by the bursting of a boiler from over-heating, but 
how caused there is no evidence to show.” The foreman said 
he had been requested by the jury to state that in their 
opinion everything that could possibly have been done was 
done to keep the works up to a correct standard, and that 
there had been no negligence on the part of anyone. 





A relief fund organised by the Mayor of Middlesbrough has 
been started, and Mr. John Dennington, the secretary of 
the Cleveland Ironmasters’ and Cleveland Mineowners’ 
Associations, has been appointed as secretary. To 
this fund Messrs. Walker, Maynard and Co., the owners 
of the Redcar Works, have given £200, and Mr. Alfred 
Cochrane, of the Ormesby Ironworks, £50, Major Ropner 
£50; and other subscriptions are rapidly flowing in. 

The Board of Trade inquiry will be held probably in the 
third week in July. 

In the meantime Messrs. Walker, Maynard and Co., are 
losing no time in getting the furnaces into working order, 
and some of the other ironmasters in the district have very 
generously come to their assistance, having lent them several 
portable boilers, and an iron chimney, as the Board of Trade 
will not yet permit them to use the ordinary works stack, into 
the base of which two boilers were driven, and these cannot 
be removed until the inquiry is concluded. By aid of these 

rtable boilers steam has this week been supplied to the 

last engines, which, fortunately, were uninjured by the dis- 
aster, and the firm are damping the furnaces down. 

When the disaster occurred the furnaces were three parts 
filled with materials, and it has been necessary to get these 
smelted. The steam at command has enabled the firm to 
deal with two furnaces at a time, and the metal having been 
extracted, the furnaces have been filled with coke, and will 
take no harm now for a long time. As far as regards new 
boilers, the firm have decided to abandon the use of the long 
egg-ended type, and for the fifteen 66ft. by 4ft. 6in. boilers 
they will substitute eight Lancashire boilers, each 30ft. by 
8ft. The contract for these has this week been given to 
Messrs. Daniel Adamson and Co., of Dukinfield, Manchester, 
through their agents, Messrs. Jno. Stevenson and Cowper, of 
Middlesbrough. When it was first discovered that steam at 
the blast furnaces could be raised by aid of the waste gases, 
the long boiler was adopted, as it was thought that the length 
of the gas flame would need this, and it could be more fully 
utilised, but most firms have abandoned the employment of 
such boilers, and have substituted the Lancashire boiler with 
a return flue, as it is more economical and much safer. It 
is expected that full operations will be resumed at the works 
in about three months. 








THE NICLAUSSE WATER-TUBE BOILER.* 
By Mr. Mark RosInson, 


THE Niclausse boiler was described briefly in Mr. Milton’s paper 
on water-tube boilers, read before the Institution in March, 1894, 
but it will be useful to describe it more fully here. In general 
design it recalls the well-known Babcock and Wilcox boiler, in that 
it has water tubes slightly inclined from the horizontal, which 
deliver bya ber of ding headers at the front of the 
boiler into a waterand steam drumatthetop, In the Babcock and 
Wilcox boiler the drum extends from back to front, and at the rear 
end there are descending headers which take the water to the lower 
or rear end cf the tubes, and thus maintain circulation. In the Ni- 
clausse boiler, Figs. 1, 2, 3, &c., there are no rear headers ; the water 
tubes are closed at the back end, but circulation is maintained by 
making the front headers double, that is, there is a vertical division 
in them dividing them into front and rear portions ; the tubes are 
fixed in the rear part of the header. In each tube is an inner tube, 
which reaches nearly to the back end of the main tube, and which 
in front comes as far forward as the division referred to. The front 
portion of the header provides for the descent of the water from 
the drum, thence it passes along the inner tubes to the back end, 
returns by the outer tubes, ascends by the rear portion of the 
header, and delivers into the drum. The circulation is shown 
graphically in Fig. 1. It will be seen at once that the boiler is in 
= a modification of the Field boiler, with inner circulating 
tubes, 

It is an obvious advantage of this construction that the various 
joints, &c., are brought to the front of the boiler, but there would 
rhaps be not much gain from this if the tubes were expanded 
into the headers in the usual way. They are, however, fixed by a 
remarkable joint which allows of almost instant removal, so that 
ro can be not only examined, but also drawn out through the 

ront, 

A somewhat similar arrangement of coned joints connects the 
headers with the drum above. The two are drawn together by 
bolts and nuts, and a double-ended cone-piece enters seatings in 
both the dram and the header, Apart from other merits, this 
system of connections facilitates both the erection of the boiler by 
unskilled labour, and the easy transport of the parts. 

When the Niclausse boiler was brought under the notice of the 
writer and his colleagues some two years ago, they were naturally 
struck with the advantage of a plan which made every part so 
readily accessible for cleaning, and which admitted of tubes being 
withdrawn and replaced by new ones made interchangeable 
literally in a few minutes. The readiness with which interchange- 
ableness could be secured in the parts, and the extraordinary 
facilities for repairs, also appealed strongly to engineers accus- 
tomed to repetition work on a large scale. But notwithstanding 
much evidence of successful work in France, they could not but 
feel grave doubts on four important points, viz. :—The continuous 
tightness of the cone joints under all conditions of temperature 
and pressure ; the freedom of the boiler from injurious deposits in 
the tubes ; the evaporative efficiency, seeing that the gases could 
pass but once between the tubes, and might be expected to go 














* Institution of Naval Architects. 
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away very hot ; and the dryness of the steam—and they decided 
to have over a French-made boiler, and to subject it to long and 
practicul tests, As their primary object was the ion of a 
good and reliable boiler for electric light stations and other works 
on land, they ordered a Jand boiler rated at an evaporation of 
1000 kilos. per hour, or about 2200lb.—an evaporation easily 
ey eee dl trial by the combustion of only 1341b. of coal per foot 
of fire grate. 

The boiler was under trial at Messrs. Willans and Robinson’s 
works at Thames Ditton, more or less continuously for over a year, 
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have been required had it not been necessary to blow out through 
a very small pipe. 

It is not suggested that the foregoing experiences are conclusive 
with regard to marine work, in which the difficulties are different 
in kind, but they show generally that the boiler has little natural 
tendency to throw down deposit in the tubes. It may be here 
mentioned the boiler was worked for a fortnight with the smokiest 
kind of North-country coal specially procured, but that no difficulty 
was experienced in —— the tubes externally free from soot 
while tke boiler was doing its ordinary work. This test was 
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THE NICLAUSSE BOILER—DETAILS OF TUBES 


before it was decided to take up the manufacture in England, and 
io that time all doubts as to the efficiency of the cone joints, under 
@ pressure of 200 lb. per —_— inch, were disposed of. The writer 
must admit that it seemed to him at first almost incredible that 
both the front and rear cones should take a perfectly tight bearing 
together, and retain it under all variations of temperature, but 
they did so invariably, and practically no leak was ever seen in 
any joint of the 108 tubes of the boiler. After a year’s trial, 
partly in ordinary working, partly in tests of various kinds, involv- 
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THE NICLAUSSE BOILER—DETAILS OF HEADERS 


ing frequent withdrawals of tubes, partly in standing idle, the 
joints were as good as at first. The screw-plugs carrying the inner 
tubes, and the screw caps on the larger tubes were equally free 
from leakage, Anti-corrosion grease is used upon the cones, screw 
threads, &c., when they are put together, and again directly they 
are removed, and importance is attached to this by the inventor. 
As regards ease of removal, the writer bas several times seen the 
fire drawn and the boiler blown out, the latter beiog at the time full 
of water and under 2001b; pressure ; one or-more tubes removed, 
inspected and replaced ; and steam got up again to 200 1b. within a 
few minutes over the hour, 





Even this time was longer than would 
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regarded by the writer as a specially important one, ia view of the 
difficulty which effectual cleaning involves in some types of water- 
tube boilers, 

Evaporative efficiency. — Trials made at Thames Ditton under 
ordinary working conditions, gave an evaporation of from 104 Ib. to 
nearly 111b, of water—from and at 212 deg.—per pound of Welsb 
coal, This result was so contrary to the expectations of the writer 
that although there was every reason to accept the trials as 
accurate, it was decided to check them by further trial by an 





independent authority, and Dr, A. B, W. Kennedy, F.R,S., and 
Professor W. Cawthorne Unwin, F.R.8., were requested to carry 
out a test. This trial was not intended to bi out maximum 
results for publication, and the boiler was not cleaned or in any 
way prepared for it; in fact, it was even overlooked at the time 
that the tubes had more deposit in them than should be present 
under ordinary circumstances, The coal was not of the highest 
quality, and good as were the results of the trial, it is obvious that 
better might have been obtained. They at least proved that the 


favourably with others in regard to economy. The results of two 

trials at normal output—2200 1b, per hour—and of one at an out- 
put exceeding the normal by 89 per cent., were as follows :— 

Trial at in. 

Two trials at nor- creased eva. 

mal _ evaporation poration of 


(22001b. per hour, 4113 Ib. por 
hour, 
Feed-water ed poundofcoal .. lb... 867 8°69 8.53" 
do, rom and at 212 deg. ,, .. 1047 10°50 10°34 


do. per Ib. of carbon value 
from and at 212 deg... -- 
Coal burnt per square foot of 
grate perhour .. .. «6 5, + 13°5 13°3 25°6* 
Figures in this column to be taken as approximate cnly, as the trial 
lasted only three hours, The other trials lasted about 7) hours. 

A few months ago the trial boiler was removed from Ditton to 
the works of Messrs. Humphreys and Tennant, of Deptford, who 
fitted it with a casing of marine pattern, and built round it a 
structure representing a closed stokehold, in which trials could bs 
carried out under forced draught. The best results obtained at 
Ditton were repeated without difficulty, and when burning as 
much as 35 lb. per square foot of grate, the evaporation, from and 
at 212 deg., was 9°69 lb, of water per pound of actual coal burnt 
duri alone hours’ trial. By the kindness of Messrs. Humphrys 
and Tennant the writer is enabled to include a table giving particu- 
lars of a series of trials at their works. It will be noticed that 
better results were obtained than in the tria’s by Dr. Kennedy 
and Professor Unwin, owing to the boiler being in cleaner condi- 
tion, 

The most interesting trials of the Niclausse boiler, from ths 
= of view of this Institution, are those on the French cruiser 

riant, but here unfortunately we pass beyond matters within the 
writer's own knowledge. Moreover, in the halls of our kind and 
hospitable entertainers, from whom we have so many things to 
learn in the peaceful application of the engineering arts, it would 
neither be right of us to ask detailed information upon such a 
subject as the trials of war ships, nor, if such information were 
generously given, wouldit befitting to publishit. It is believed, how- 
ever that there is no impropriety in saying that the twenty boilers of 
the Friant weigh, including casings, fire-brick linings, steam drums 
and valves belonging to the boilers themselves, not quite 200 tons. 
To this must be added 10°5 tons for the uptakes, and 45-4 
tons for water. The chimneys — three in number — are not 
included in these weights. Including water, the total weight 
comes out at less than ‘33 ton per square foot of grate. 
The large boilers, of which there are four, have three fire- 
doors, but only two large doors above, exposing the twelve 
headers, or elements, composing the boiler. Each header contains 
eighteen tubes, or 216 in each boiler. The outside diameter of the 
tubes is 3°22in., but one tube in each header is special, and has a 
diameter of 2°95in. only. Thelength of each tube is about 7ft. 44in. 
The length of grate is 6ft. 64in., and its surface 45°75 square 
feet. Too heating surfice in each large boiler is 1340 square feet. 
There are sixteen smaller boilers, each containing ten heade s, or 
elements, instead of twelve, the total grate area of the twenty 
boilers being 775 equare feet, and the total heating surface 23,200 
square feet. Toe. evaporation upon the tria's of the vessel is, 
of course, not known, but 9438 indicated horse-power was obtained 
upon a four hours’ trial, with a combustion of coal cf 25 1b. per 
square foot of grate only, this low rate being due, cf course, to the 
relatively large area of the grate and to the economy of the engines 
and boiler combined, even at this high power the consumption of 
coal being only 21b. per indicated horse-power per hour. As3um- 
ing 9 1b, evaporation (which seems guite reasonable, in view of the 
trials at Thames Ditton and at Deptford), there would bean hourly 
evaporation of about 174,000 1b. of water, or about ‘3 1b. of water 
for each pound weight of boilers, including uptakes and water in 
the boilers, 

It isalso permissible to give the following general results in con- 
nection with the trials of this ship. Six trials were made under 
conditions and with the results stated below :— 


ee «621095 )=—«1098 = 10 82 


Conditions of working and | 4 tua results obtained 


Trial. stipulated performance. 





. Consumption LH.P. to be about 3500; | 1.H.P. 3657 ; consumption 
test consumption of coal per| of coal per I.H.P. hour, 
I H P. hour tobe between 1°46 1b. 
1°54 1b. and 1°76 lb. 
Consumption I.H.P. to be about 1500;| I.H.P. 1624; consumption 
test consumption of coal per| cf coal per I.H.P. hour, 
1.H.P.hourto be between | 1°58 1b. 
1°65 1b. and 1°87 1b. | 
Consumption I.H.P. to be about 7(00;/ LH P. 7189; consumption 
test consumption of coal per| of coal per I.H.P. hour, 
I.H.P. hourto be between | 1°89 lb, 
1°87 lb. and 2°09 lb. | 
Total power, 9000 1.H.P ;| I.H.P. 9438 ; consumption 


| 


w 


4, Maximum 
power test consumption of coal to| of coal, 24°94 lb. per eq. 
obtain this power not to| ft. of grate surface per 
exceed 30°67 Ib. per sq. hour. 
ft. of grate surface yer | 
hour. Mean combu-tion, 32 Ib. of 
5. Firing test Twelve boilers only to be| coal per +q ft. of grate 


used: the boilers to be | 
able to burn at least, (It is worthy of remark 
30°67 1b. of coal per 8q. | that one boiler burnt 
ft. of grate surface per; 35°98 lb. per sq. ft. of 
hour. | grate surface per hour 

| throughout the whole 


surface per hour. 


| trial.) 
24 hours’ trial During first period of six | Me#n I. .P. for six hours, 


7 


at normal) hours the minimum) 7826, for three of which 
power. power to be 60001 H.P.,| the power was 8517 
and for two hours to be| I.H.P. 


not less than 8500 I.H.P. | 
For second period of eight-| Mean I.H.P., 6279; con- 
een hours the meun| sumption of coal, 1°8ilb. 
power to be 6000 LH P.,| per 1.H.P. hour, 
and the coal consumption | 
| to be between 1°76 Ib. | 
and 1°98lb. per LHP. | 
hour. | 


Two points are reported: as worthy of remark in connection 
with these trials. The first is that in none of them was there any 
flame in the funnels, nor excessive heating in the casings, showin 
the efficient combustion of the gases, and the completeness wi 
which the heat in them was absorbed by the tubes. The second 
is that all the trials were made without any injection of air above 
the grate, a point of some importance as affecting the cost and 
complication of the installation. It is also stated that there was 
not a single leak found throughout the trials, nor was there any 
bending of the tubes under the heaviest forcing. 











Tue twelfth report of the Comptroller. General of 
Patents states that although the number of applications:for patents 
in the year 1894 continued upon an ascending scale, being 270 
above that of the previous year, this increase was considerably less 
than that of the normal average of the preceding seven years. 
The number of applications for patents has increased from 17,176 
in the year 1886 to 25,386 in 1894, being at the rate of 48 per cent. 
It is interesting to notice a large increase in the number of appli- 
cations for patents from Ireland in 1894, as well as in 1893, while 
among the colonies the largest proportionate advance is ehown by 
Queensland. As respects similar applications from foreign States, 
Belgium, Germany and Sweden show the largest increase, the 
number of applications from France having remained curiously 
stationary during the rast ten years, being 788 in the year 1884, and 
only 799 in 1894. The od areecre) from the United States, which 
reached the number of 2597 in 1890, have fallen off since that date, 
and amounted only to 2017 in 1894, 





ingle ae of the gases amongst the tubes was not to be reckoned 
as rawback, oa that ee Niclausee boiler could compare 
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EXPRESS LOCOMOTIVES. * 


By Jon A. F, ASPINALL, Chief Mechanical Engineer, Lancashire 
and Yorkshire Railway. 


(Concluded from page 538.) 


the valves by means of a rocking shaft. The crank axles of these | 
are of a special design, introduced by Mr. T, W. Worsdell | 
when locomotive superintendent of the Great Eastern Railway. | 
The webs are circ discs, which enables the thickness to 
diminished abe pot: we a4 with increased width, and also the crank 
can be finished entirely in the lathe, The fuel and water capacity | 





by a compressed air reversing gear. It may be observed that the 
outside cranks are placed upon the same side of the axle as the in- 
side cranks, instead of apon the opposite, as is the usual practice, 
which was fully di in the paper already referred to. The 
average weight of trains hauled by this class of ©, is 269 tons 
net, at the bigh average speed of 43°3 miles per hour over heavy 


THe Great Eastern Railway Company use the type of engine | of the tenders for these engines is very large, viz , 11,200 1b. of coal | ruling jients ; and the Westinghouse automatic air brakeis fitted 


shown as No. 7, which is a four wheels coupled, but has not the 
leading bogie, which has been characteristic of the engines already 
examined. The leading end of this engine is carried by a do of 
wheels, which have four journals, the outer pair taking the princi 


and 3940 gallons, or nearly 18 tons, of water, and each engine is | 
fitted with both the W house and automatic vacuum brakes. | 
The engine indicated by No. 9 is simple, but the other, No. 55, is | 
compounded on the Worsdell and Von Borries system. The boiler | 


throughout the train. The coal consumption is 30°93 1b. per train 
mile, and the boiler capacity is very large, with a total heating 
surface of 1485°3 square feet. 

The London, Chatham and Dover Railway Company use the 


portion of the weight, while the inner are devoid of collars, which | preesure of the former is 160 lb, and that of the latter 200 Ib. per | engine No, 11, for fast traffic. It has four wheels coupled and a 


give to the bearings free sliding movement when passing round | 
curves, The cylinders are fixed inside the frames with the valves 

underneath, which a ement effectively drains the cylinder | 
from condensed steam, and also allows the valves to fall from their 

faces when running with the regulator closed. The valve motion | 
is of the Stephenson type, the wien 06 ht is effected by 
means of aspring. The average speed a’ ed by the engines is | 


square inch. This system of compounding was first designed and | 
introduced on the Great Eastern Railway by Mr. T. W. Worsdell, | 
late engineer of the North-Eastern Railway, and the latter —— | 
have upwards of 270 compounds at work, while there are at least | 
1000 Woredell and Von Borries engines working abroad. These two | 
engines have been in competition on the North-Eastern Railway, | 
under the same conditions regarding loads and booked speeds, with | 


leading bogie, steam sanding gear being arranged to injact sand 
under the tread of the driving vaatie the weight on which is 
carried by Timmis’ patent springs. The cylinders are inside the 
frames, with the valves between, and worked by Stephenson’s link 
motion. They run the fast exprees trains between London and 
Dover, in connection with the continental boat service. The dis- 
tance is 78 miles, and the time allowed is 104 minates, the 


45°2 miles per hour, for 55°75 miles with a coal consumption of | the result that thecompound showsasaving4°4 lb, per train mile, but | average speed being 45 miles per hour. The weights of these 
33°91b. per train mile, and a net load of 196 tons. The gradients | a complete statement will be found above. The averege speed of | trains vary from 150 to 220 tons net, and some parts of the road 
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traversed by these engines are heavy, the curves sharp and 
numerous, and the Westinghouse brake operates on the engine, 
tender and train. Mr. Holden has also designed an arrangement 
for the application of liquid fuel, and applied it to several express 
engines on this line with very encouraging, results. The blast pi 
orifice can be enlarged from 50 to 60 per cent., which reduces the 
wear and tear of the fire-box and tubes, and also prevents the emis- 
sion of sparks and ashes. The absence of perpetual firing is very 
marked to those accustomed to travelling on the foot-plate of 
engines hauling heavy and fast express trains. 

e author has been supplied with particulars of two types of 
engines, No. 9 and 55, employed by the North-Eastern Railwa 
Company for working the fast Scotch dining cars between York 
and Edinburgh. Both of the engines are remarkable for their 
cylinder capacity, boiler power, and for the novel departure from 

@ ordinary Englieh — in placing the valve chests outside 
the frames, a method largely used on the Continent. This arrange- 
ment became necessary by the use of — 20in, and 28in, 
diameter, for the compound and 19in, diameter for the simple 
engine, The motion is of the Stephenson type and connected to 


* International Railway Congress, London, 1895. 
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TYPES OF EXPREES LOCOMOTIVES 


each engine was 47°75 miles per bour with a net load of 182 tons, 
and the consumption of coal was 32°8 lb. for the simple and 28° 4 Ib. 
for the compound per train mile. The gradients traversed are 
heavy between Edinburgh and York, and the longest run without 
a stop is 124°5 miles. 

The London, Brighton and South Coast Railway Company’s 
well-known engine of the Gladstone type, No. 8, was designed by 
the late Mr. mony in 1881, and is still the type of engine used 
for fast traffic on the Brighton line. There are many remarkable 
features about this engine, and it stands alone from the usual 
English ti It received much attention, and was minutely | 
described in a paper contributed by Mr. Stroudley to the Institu- 
tion of Civil Engineers, vol. 81, 1885 ; many of its details being 
thoroughly discussed. Although it is true that there are engines 
with their leading wheels coupled to the drivers on the Great 
Northern Railway, and that Mr. Adams bas designed some for the | 
London and South-Western line, the Gladstone class remains | 
unique as regards so large a diameter as 6ft. Gin. for the leading | 
wheels coupled to the driving. The trailing end is carried on a | 

pair of wheels 4ft, 6in. diameter. The cylinders are placed | 
inside the frames] with the valves beneath, and actuated directly | 
by the Stephenson link motion, the reversing of which is performed | 
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traversed has ruling gradients of 1 in 100. The engines work 
satisfactorily with a coal consumption of 31°51b. per train mile, 
and the Westinghouse automatic air brake is fitted throughout 
the train. 

The Caledonian Railway Company utilise the engine No. 12, to 
work the West Coast corridor first and third-class dining saloon 
trains over their road between Carlisle and Glasgow. These 
engines have four wheels coupled, 6ft. 6in. diameter, and a four- 
wheel leading bogie. The weight on the driving wheels is carried 
by four Timmis springs, and that on the trailing wheels by lami- 
nated springs. The cylinders are 18in. diameter by 26in. stroke, 
= age set — - a with a valves a 
which are contro y ordinary gear with Jarge wearing laces, 
The exhaust from each cylinder is divided, the upper portion pass- 
ing directly to the blest pipe, the orifice of which is annular, 
whereas the lower portion travels round the cylinder barrel, a 
course, perhaps, of questionable utility. The boiler barrel is 
made from two plates, which necessitates them being very wide, 
but, on the other hand, it dispenses with a circular seam of rivets. 
It may be interesting to mention here that the barrel of the 
engine No, 5—London and South-Western Railway—is constructed 
in a similar manner, excepting that a circular butt joint is formed 
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and a 


8in. wide and jin. thick is shrunk on. The road | heavy, one bank on leaving Dublin rising 1 in 85 for a distance of 
between Carlisle and Glasgow is heavy, there being gradients of | 44 miles. The automatic vacuum brake is used on the engine, 


1 in 80, 1 in 75, &c., for many miles, but these trains attain an | tender, and train, 


average speed of 48 to 49 miles per hour. 


Mr. Manson has designed the engine No. 13 for the Glasgow 
and South-Western Railway Company, to work the dining and | 
other express trains which travel between Carlisle and Glasgow— | 
St. Enoch—in connection with the Midland Company’s trains. 
The cylinders are placed inside the frames, but the valves, which 
are of the partially-balanced type, are located above the cylinders, 
and actuated by the ordinary Stephenson link motion through a 
rocking shaft. A notable point relating to the cylinders is the 


very large area of the exhaust ports. Steam reversing gear 


provided, which is quick in action, less laborious to manipulate 
than either the lever or screw, but of course is inoperative when 
A n The trains referred to traverse over 
a distance of 115°5 miles on this company’s line between Carlisle 
and Glasgow, and are hauled by these engines at an average speed 
of 46°5 miles per hour, with a coal consumption of 34 1b. per 
train mile. It may be noted that such gradients occur on this 


the engine is not in steam. 


route as 1 in 67, 70, 100, &c., for considerable distances, 
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given in Nos. 20, 21, these engines being 


ment of the wheels practically resembles the 


is ported by a four-wheeled bi 


The New York Central and Hudson River Railroad Company are 
celebrated for what may be regarded as the most advanced type 
of locomotive practice in the United States. Representations are 
k esigned by Mr. 
Buchanan, and it may be stated that American locomotives vary 
in a marked degree from the English practice, and many discus- 
sions comparing the two systems have taken —_ The arrange- 

ft oglish express type, 
The driving and trailing are coupled, and the leading end is sup- 
ie, the tenders being fitted with 
water scoops. The cylinders of each engine are 19in. diameter by 


interest, as showing what one of the leadi 
consider the best type of locomotive for th 


——- 175 lb. per square inch, 


is now bei 
railways, 

for a distance of 137°6 miles, The tender carries 3000 
water, and is fitted with the water pick-up arrangement, 
chiefly in 


a 





24in. stroke, and placed outside the frames, being cast with a sadd 
on the top. 


method in the United States, 
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on which the smoke-box rests, The valves are of the Richardson 
balanced system, as above illustrated by Fig. 5, and placed 
The motion is of the Stephenson type, con- 
nected to the valves through a rocker shaft, which is the ordinary 
¢ i Rectangular bar frames are used 
. with the fire-box carried above the frame, which enables it to be 








Corliss gear does to the stationary engine. 





frames in front of the leading wheels, The 
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The Great Southern and Western Railway Company, Ireland, 
under the direction of their lceccmotive engineer, Mr. Ivatt, 
employ the four wheels coupled express engine No. 17 to work the 


American mai] trains between Dublin and Queenstown. The | 


cylinders are 18in. by 24in., and placed inside the frames with 
the slide valves between, and controlled by the Stephencon type of 
motion. The coupled driving wheels are 6ft. 7in. in diameter, and 
are placed in the front and back of the fire-box, with a short rigid 
wheel base of 8ft, 3in. 
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TYPES OF EXPRESS LOCOMOTIVES 


made much wider, and the trailing axle being placed underneath, | 


| greater length is obtained than in the usual English practice. 
The boiler capacity and heating surface is also much in excess, 
advantage being gained because of the ability to pitch the boilers 
higher, but on the other band, inferior fuel demands the greater 
heating surface. In 1892 Mr. Buchanan designed the engine 
No, 21 to run the Empire State Express train between New York 
| and Boffalo, and it was claimed to be the fastest train in the 
world, The load hauled was light and the road easy, but the 
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of the fire-box, which also distinguishes this engine from the 
| ordinary practice, The leading and trailing ends are each 
| supported on smaller wheels, 4ft. 4in, and 3ft. 8tin. reepectively. The 
} nies are small, carrying 44 tons of fuel, and only 1650 gallons 
| of water. Briquette fuel is used, and the consumption is 26°9 lb. 
| per mile, the average speed being 40°6 miles per hour, snd the 
faa 138°9 tons net. This engine is fitted with the Wegner 
| brake, 

| The Paris, Lyons and Mediterranean Railway Company have 


on a bogie having four wheels, each 3ft, diameter. The gauge of | attainment of an average speed of 52°] miles per hour for a dis- | supplied the author with particulars of two engines, the first being 


this railway is 5ft. 3in., and consequently the bearings are of very 
ample dimensions. The bearing springs for all the axles are of 
the volute pattern, and for the driving wheels three are employed, 
side by side, under each bearing. Two springs are sufficient for 
each bogie wheel, one placed upon each side of the hornblock, 
which are connected a brought into play by means of a crossbar 


attached to the axle-box. This arrangement of bogie springs is 


| tance of 440 miles is certainly a creditable performance. The 
| engine No, 20 has additional heating surface ard grate area, and 
| the driving wheels are increased from 6ft. 6in. to 7ft. 2in. 
| diameter. Mr. Buchanan bas supplied the author with particulars 
| of speeds recorded on the 9th May, 1893, by this engine, which 
| is well known by its No. 999, During this journey 143 miles was 
| traversed in 2 hours 45 minutes, 148 miles in 3 hours 4 minutes, 


also used by the Lancashire and Yorkshire Railway Company. The | 149 miles in 2 hours 50 minutes, averaging 53°4 miles per hour. 


tenders carry “of 
trains are light, 100 tons net, and excellent speeds are attained, 


averaging 46°6 miles per hour, with a maximum of 70 miles per | 
hour, on a low consumption of 23°31b, of South Wales steam coal | 


per mile, The gradients near Dublin and Cork are moderately 





llons of water and about 3°5 tons of coal. The | Between Syracuse and Buffalo a speed of 74°63 miles per hour was 
| maintained for several miles, the maximum speed being 100 and 


102°8 miles per hour, for one mile each respectively. ; 
The express engines No, 24 used on the Pennsylvania Railroad 
which have been constructed under the direction of Mr. Ely are of 





No, 26, a simple expansion engine of the outside-cylinder type, 
with four wheels coupled and a leading ~—_ The second engine, 
No, 71, is a four cylinder compound, and having the same general 
| arrangement of wheels as No. 26. It has been designed recently, 
| not only to obtain economy in fuel, but also to decrease the total 
weight of the engine. .The boiler barrel has been reduced lft, 2in. 
in length, and is fitted with the Serve or feather tubes, A further 
reduction has béen made by substituting steel for copper in the 
fire-box, but the pressure has been increased from 1561b. to 
212°8 1b. per square inch, The high-pressure cylinders are 
mounted outside the frames near the centre of the engine, and are 
connected to the trailing wheels, The low-pressure cylinders are 
fixed inside the frames at the leading end under the smoke-box, 





pw od in Fy over 
ea) and fas' 
work. These engines are fitted with the Belpaire form of ioe 
and have very large heating surfaces and grate area, working 
u The engine is fitted with the 
estinghouse brake, and also an arrangement for heating the 
carriages by steam like many of the American engines, and which 
done to a great extent on the English and continental 
hese engines run at a speed of 46°08 miles per hour 
gallons of 


The State Railway of France employ the engine No. 25, which is 
teresting for its valve gear. It was designed by M, 
d, the main features being that the steam and exhaust 
le | ports are independent. The admission ports are at the top, and 
the exhaust at the bottom of the cylinder. The Bonnefond gear in 
some respects bears the same relation to the locomotive as the 
| gear The cylinders are 
lft. ,;in. diameter by 2ft. ]gin. stroke, and mee outside the 

he leadi: riving wheels are 
four coupled, 6ft. 74in. in diameter, and are both placed in front 
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and are coupled to the forward driving wheels. The Walschaert 
system of motion operates the high-pressure valves which are on 
the top of,the cylinders, and a special arrangement of motion with- 
out excentrics controls the low-pressure valves, which are brought 
through’ the frames to prevent overcrowding. ‘Steam can 
admitted fromthe boiler into the intermediate receiver, between 
the high and low-pressure cylinders, but the high-pressure exhaust 
cannot pass direct into the air, The low-pressure exhaust pipe is 
rectangular and can be varied by means of movable cones. The 
reversing is accomplished by means of a steam reversing gear, 
which operates the valves for the four cylinders, and fixes indepen- 
dent of the driver a ratio for each point of cut-off. Steam sanders 
are used for the forward driving wheels, and the company has 
adopted the Westinghouse Henry brake. ‘The coal used on these 
engines is composed of two-thirds slack: and one-third briquette, 
The express traffic of the Paris and Orleans Railway Company is 
conducted by engine No, 27, which has many interesting features 
in differing from the usual practice. The four coupled wheels, 
7ft. fin, diameter, are placed forward of the fire-box, the leading 
and trailing being 4ft. Zin. diameter. The main frames are inside, 
and run from end to end of the engine, supporting the three lead- 
ing axles with inside bearings, whereas the journals for the trailing 
wheels are outside, and attached to a short length of frame plate, 
to facilitate the trimming of the box. The weight on the four 


coupled wheels rests on one spring upon each side of the engine. | 


‘The cylinders are inside the frames, very much in advance of the 
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leading wheels, which is necessary on account of the connecting 
rod being coupled to the forward drivers. The valves are outside 
the frames, and are driven by the Gooch link motion, The boiler 
barrel has an exceptional length of 16ft, 5,%;in., and the heating 
surface of the tubes is 1506°6 square feet. Is is also fitted with an 
arrang ¢ for circulating water and collecting sediment. A 
novel departure of fire-box construction is the method of stayin, 
the crown, which really consists of a number of channel stee 
sections rivetted together. The other parts are of copper and the 
arch is of the Ten Brinok type. The engine has two domes, one 
above the fire-box and the other near the chimney, the pair being 
connected. These engines haul trains of 208°6 tons net at an 
average speed of 48°4 miles per hour, consuming 42 lb. of fuel per 
train mile, composed of 70 per cent. briquette and 30 per cent. 
small coal, The design resembles very much that of the 
Austro-Hungarian State Railway Company, with the exception 
that the cylinders of the latter are placed outside, as represented 
by No, 34E, 

M. Salomon, ingénieur en chef of the Eastern Railway of France, 
has designed engine No. 29 for the express traffic of that railway. 





Its most notable feature, the double boiler suggested by M. | 


Flaman, records another departure in locomotive construction. 
It consists of two barrels, besides the fire-box, the crown of the 
latter being constructed of corrugated steel, and arched. The top 
of this box is as high as the lower cylindrical part of the boiler, 
consequently the depth, as compared with an ordinary box, is very 
much increased, and therefore a greater space is gained for the 


THE ENGINEER 


combustion of farnace yg Farther heating surface is obtained 
by substituting the,yTen Brinck type of water bridge for the 
ordinary brick arch. The lower barrel is completely filled with 304 
tubes, consequently the whole of this space can be filled with 
water, and therefore—with the volume of water at its normal level, 
t.¢., the centre line of the upper barrel, which leaves a steam space 
of 63°25 cubic feet—the reserve power of this boiler is considerably 
increased. Three large openings are provided between the two | 
barrels, besides the heating surface of the top of the fire- | 
box acting directly upon the water in the upper barrel, so that 
—_ circulation is provided, The grate area is 26 square feet, 
and the heating surface amounts to 1664°3 square feet for the 
tubes, and 146°44 square feet in the fire-hox. It may be interest- 
ing to remember that Mr. Ramsbottom read a rs r before the | 
Iastitation of Mechanical Eagineers in 1849, in w ich he suggested | 
and gave the description of a similar boiler. The cylinders are | 
19°68in. by 25°98in., and mounted outside the frames near the | 
centre of the engine, with the valves placed onthe top. The valve | 
gear is of the Stephenson type, with outside excentrics and | 
ordinary reversing arrangements, The four driving wheels are | 
coupled, 6ft. 10}in. diameter, and the leading end is carried on a | 
four-wheels bogie. Steam sanding apparatus is used, and the | 
engine is fitted with the Westinghouse brake. Trains of 201°5 | 
tons net are hauled at an average rate of 42°5 miles per hour, | 
| over giades of 6 mm. per metre, with a fuel consumption of 41°7 Ib. | 

per mile, consisting of 80 per cent. slack and 20 per cent. briquette. | 
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TYPES OF EXPRESS LOCOMOTIVES 


The novel type of engines employed by the Belgian State 
Railway Company to work their fast traffic is illustrated by 
| No. 81. The cylinders are 19°68in. by 23°62in. and placed inside 
| the frames, with inclined valve chests outside, and the valves are 
| controlled by the Walschaert motion. It has four coupled wheels, 
6ft. 10in. diameter, also leading and trailing 3ft. 11}in. diameter, 
the former being mounted in a radial box. The crank axle has a 
central support attached to an intermediate frame. A somewhat 
| similar arrangement was tried by Mr. Webb on the London and 
| North-Western Railway in 1887. An earlier arrangement of the 
| same kind was made by Robert Stephenson on the locomotives 
| built for the Manchester and Leeds Railway in 1840, The frames 
| are outside, and all axles have outside bearings only, The — 
| springs are laminated and both curved and straight, the us 
| camber having been abandoned in this case, as also is observed in 
many continental engines. Another feature of interest in this 
| engine is its fire-box, which is unusually long and wide. The front 
| portion and fire-grate is reduced in width in order to place it 
| between the rear coupled wheels. This engine has been specially 
| designed for hauling trains of 147°6 tons net, at an average speed 
of 4 miles per hour, on a coal consumption of 43°21b, per mile, 
| the quality being inferior to English. 
The express engine of the Datch State Railway is illustrated by 
| No, 37, and was built by Messrs pal Peacock, and Co., Man- 
is 


chester. In many of its principal details the engine closely 
resembles the English practice, and is remarkable fora light weight 





of 40 tons in working order, when compared with its large boiler 


563 








and cylinder capacity. The cylinders are 18‘llin. x 25°98in., 
and inside the frames, with the valves placed between, worked by 
Stephenson’s link motion and scan by means of a screw and 
long lever, There are four coupled wheels 7ft. diameter, with the 
fire-box between, the leading end being carried by a pair of 
smaller wheels 4ft. diameter, This axle is provided with outside 
bearings only, the boxes of which have sufficient side play in the 
horn-blocks to admit of the engine passing round curves freely. 
The driving and trailing axles have both inside and outside bear- 
ings, which is generally the case when double frames are employed. 

The fire-box is of the Belpaire pattern, and the shell is fitted 
with suitable doors for washing the top of the inside fire-box. The 
boiler contains 220 tubes, 1#in, outside diameter, and the heating 
surface is 983°68 square feet for the tubes, and 105°23 square feet 
for the fire-box, with a grate area of 23°55 square feet. The fuel 
is composed of ordinary coal and briquettes, and the consumption 
is 31°5lb. per train mile. The average rate of speed attained by 
these engines is 47°5 miles per hour, with net loads of 142°5 tons, 
and the road is easy, with the exception of one bank on leaving 
Léze, which has a gradient of 1 in 62 for five miles, The author 
does not proposs to deal with the six wheels coupled engines in this 
manner, as from an ordinary point of view they are not suitable 
for high spseds. ‘I'be single-wheel engines will now, therefore, 
receive attention, with a reminder that the Midland Railway Com- 
pany’s single engine No. 50 has been already dealt with. 

The Great Northern Railway Company are celebrated for their 
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hsendsome outside-cylinder single-wheel express engine, No. 51, 
which has received universal admiration from all engineers, It 
was designed by Mr. P. Stirling about twenty-six years ago, and 
its reproduction at the present day speaks very highly for the 
forethought which prompted its introduction. © cylinders are 
18in, diameter and the pistons have 28in. stroke, which is very 
long when compared with the American engines having only 24in. 
stroke for cylinders 20in. diameter, No. 23. The valves are placed 
inside the frames and are driven by the ordinary type of link 
motion. On account of the great increase and weight to be hauled 
Mr. Stirling has recently built a new class of single-wheeled engine 
having cylinders 19} x 28, with a much greater heating surface 
and grate area. The driving wheels are Sft. 1}in. diameter, and 
are, as far as the anthor is aware, about the largest running on any 
railway, excepting the old Cornwall on the London and North- 
Western Railway, which has driving wheels &ft. 6in. in diameter, 
It may be noticed that the bogie centre pivot is not placed midway 
between the axles, but is Gin. nearer the trailing axle, which gives 
an equitable distribution of weight on the wheels, and itis claimed 
that the engine passes round curves with greater freedom. The 
bogie is steadied by running pieces, bearing against brass slippers 
on the under side of the main frame, e absence of a dome 
necessitates the placing of the regulator in the smoke-box, and the 
fixing of a Hawthorn collecting pipe inside the boiler. Mr. P. 
Stirling and his brother, Mr. J. Stirling, of the South-Eastern 
Railway, No. 6, have always adhered to this system. The East 
Coast route from London to Edinburgh is conducted by this 
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company as far as York, a distance of 188 miles, and a great reputa- 
tion for punctuality of its trains has been acquired, at the high 
average speed in some of them, of 55°6 miles per hour. This 
engine performs this duty on a coal consumption of 34 lb. per 
train mile, with average trains of 200 tons net. The longest run 
without stopping being 105 miles, causes the tender for this engine 
to be very large. It has water capacity for 3500 gallons, or about 
15°5 tons; coal space for 5 tons; and the gross weight when 
loaded amounts to over 40 tons. The line is moderately heavy, 
with ruling gradients of 1 in 178 for three miles and 1 in 200 for 
five miles, 

The Great Western Railway Company conduct their express 
service with the 7ft. lin. single driving wheel engine No, 52. It 
has inside cylinders 18in. diameter x 24in. stroke, with the valves 
placed between, and actuated by ordinary link motion. This 
_—— has double frames running from front to back, the leading 
and driving axles being fitted with both inside and outside bear- 
ings, whereas the trailing has outside only. Side clearance is given 
between the leading and trailing axle-boxes and their respective 
horn-blocks, which allows the engine to traverse curves with free- 
dom. Laminated springs are used for all wheels, supplemented 
by spiral for the inside bearings of the ne axle, and india- 
rabber washers are placed between the spring link and brackets, 
The boiler and fire-box are of the ordinary Eaglish type, with the 
exception of the fire-box crown, which has been dished to form a 
channel 8in. deep by 44in. wide, in order to obtain extra heating 
surface, 

The automatic vacuum brake is fitted on the train, and a steam 
brake applies itself simultaneously on the engine when air is 
admitted into the train pipes. The ordinary large ejector is used 
for creating the vacuum, but the small ejector has been superseded 
by a pump, which is fixed to the right inside frame a worked 
from the piston-rod crosshead. This ent has been a 
source of economy in the consumption of fuel. The gradients are 
favourable for express traffic and high average speed, 53°5 miles 
ow hour a Se between Paddington (London) and 

windon with this engine, and a fuel consumption of 27 lb. to 30 lb. 
of coal per train mile. The express service on this railway has 
almost always been worked by single driving wheel engines, but 
Mr. Dean has recently designed a powerful four-wheels coupled 
engine, because of the increasing weight of the trains. It has 
cylinders 20in. diameter by 26in. stroke, and a total heating sur- 
face of 1561°3 square feet, and is consequently one of the most 
powerful engines of the simple type running in Great Britain. 
The compound principle has already received much attention, and 
during its exposition the North-Eastern Railway Company’s engine 
No. 55, and that of the Paris, Lyons, and Mediterranean, No. 71, 
were thoroughly dealt with. 

The type of engine for the London and North-Western Railway 
express traffic is represented by No. 54. It is the eight wheels 
compound engine Greater Britain, and sister engine to the Queen 
Empress, which was exhibited at the World’s Fair, at Chicago, 
during the year 1893. Before entering into the details of this 
engine, it may be interesting to trace the evolution of the com- 
pound system represented by the engine in question. In 1878 
Mr. F. W. Webb converted an old outside-cylinder passenger 
engine, having 15in. cylinders, and single wheels 6ft. diameter, 
into a compound. He accomplished this by lining up one of the 
cylinders to 9in. diameter, and retained the other in its original 
dimensions as the low-pressure cylinder. This engine was fitted 
with a starting slide valve on the Mallet system, and ran light 
passenger trains on a branch line with such encouraging results 
that Mr. Webb was induced to design, in 1881, his three-cylinder 
compound engine the Experiment. The cylinders of this engine 
were lliin. diameter high-pressure, 26in. diameter low-pressure, 
and each having 24in. stroke. The high-pressure cylinders were 
placed outside the frames, and arranged to drive the trailing wheels, 
the low-pressure being fixed between the frames, and driving 
through a single throw crank axle the leading pair of driving 
wheels, By this system, secondary to the attainment of economy 
in fuel, the adhesive weight of two pairs of driving wheels was 
obtained without objectionable coupling rods, also it became 
possible to increase the axle ings and other wearing surfaces. 
The restrictions as to the distance from centre to centre of two 
axles which are imposed by coupling rods was also removed. The 
working of this engine proved most satisfactory, but the experi- 
ence gained pointed out that the cylinder power might be increased 
with advantage, consequently Mr. Webb built a number of engines 
of the same type with high-pressure cylinders increased in diameter 
to 13in. The increasing demands of traffic led to another step in 
1884, with the result that the Dreadnought was designed with the 
cylinder capacity increased to l4in. ‘and Soin. diameter respectively. 
Between 1884 and 1891 many similar engines were built varying only 
in detail, such as increasing the diameter of the driving wheels of 
the Teutonic from 6ft. 2fin. to 7ft. lin., during the year 1889, 
From the introduction of the Experiment, to April, 1890, when the 
Jeanie Deans was built, Joy’s valve motion was used exclusively, 
but with the latter engine Webb's single excentric motion was intro- 
duced to actuate the low-pressure valve. 

In 1891 Mr. Webb made a further departure and produced his 
Greater Britain type, the engine under notice. Here again the 
diameter of the high-pressure cylinders is increased to 15in. 
diameter, the low-pressure remaining 30in. diameter. Joy’s motion 
is dispensed with, the valves for the high-pressure cylinders being 
placed inside the frames and worked by ordinary link motion, and 
the single excentric introduced in the Jeanie Deans remains for the 
low-pressure. This engine is also remarkable for the extraordinary 
length of its boiler barrel, which admits of both the driving wheels 
being placed beneath. It is divided into two portions by means of 
a combustion chamber, the tubes to the too bes being 5ft. 10in. 
and those to the smoke-box 10ft. lin. long. This chamber is pro- 
vided with a manhole of sufficient dimensions to admit of ready 
access to the tubes, and also with a hopper for the discharge of 
accumulated ashes, by means of a valve worked from the footplate, 
and which is kept in a closed position by a balance weight. From this 
construction a high total of 1505 *7 square feet of heating surface has 
been obtained, made up as follows, viz.:—Tubes, 1346 ; fire-box, 
120°6; and combustion chamber, 39°1 square feet, against the com- 
paratively small grate area of 20°5 square feet. One the diagram 
A the heating surface of the combustion chamber has been added 
to that of the tubes. In other respects the engine resembles closely 
Mr. Webb’s general design of compounds, The service in which 
this class of engine is employed is known as the ‘‘ West Coast Joint” 
traffic, and consists of the heaviest dining, corridor, and Scotch 
express trains on this system, running between Euston (London), 
Edinburgh, and Glasgow. The gradients over the North-Western 
portion are heavy between Crewe and Carlisle, one of which— 
over the Shap Fells—is 1 in 75 for a distance of over 44 miles, An 
average speed of 47°66 miles is obtained with the low coal con- 
sumption of 31°07 1b. per train mile, including 1°21b. per mile for 
lighting up. 

The express service of the Philadelphia and Reading Railroad is 
worked by the compound engine No, 57, which is remarkable for 
its two leading features, the Vauclain system of compounding 
and the Wootten type of boiler. With these exceptions, the main 
features of the body of the | tive are similar to the ordinary 
American four-wheels coupled express engines. The system of 
compounding consists of four cylinders, two high-pressure 13in. 
diameter, and two low.pressure 22in. diameter, having 24in. stroke, 
each pair being placed on each side of- the engine and outside the 
frames. The high-pressure cylinders are placed directly over the 
low-pressure, and their pistons are coupled direct to the same 
crosshead. The steam distribution is effected by a piston valve, 
which works in a steam chest — to the two cylinders, and in 
about the same horizontal plane as the high-pressnre cylinder ; 
that is, one valve controls the steam distribution of both the high 
and low-pressure cylinders on the same side of the engine. This 
valve was fully described in the Railway Engineer, vol. xi., 1890, 
and is actuated by the ordinary Stephenson link gear. The start- 








ing valve really consists of a small pipe from one end of the high- 
pressure cylinder to the other, with a reducing valve midway, and 
when steam is admitted at one end, it is wire-drawn to the other, 
and thence passes through the ports of the high-pressure cylinder 
and the piston valve to the low-pressure, It resembles more or less 
the pipes and cocks for indicating pur; , and is controlled by 
the driver from the cab, The chief interest in the Wootten 
boiler rests in its fire-box, which has been designed to consume 
anthracite egg coal, and also buckwheat or pea coal. It has a 
heating surface of 173 square feet and a grate area of 76 square 
feet. It is kept above the frames, extending across the whole 
width of the platform, and the grate is composed of twenty-one 
water tubes, the space between each tube being occupied by five 
cast iron bars. A large portion of the grate is covered with fire- 
brick, and an arch or wall is placed at the junction with the 
barrel, which retards the small coal from being drawn direct 
through the tubes, as a great difficulty is experienced in prevent- 
ing air holes through the fire. It also forms a tion chamb 
immediatele in front of the tubes, and success in burning such 
small coal depends very much upon its dimensions. It would bea 
difficult matter to adapt this boiler to English requirements, as its 
centre above rail level is greater than the English limit, The four 
coupled wheels are placed under the barrel in front of the fire-box, 
the leading and trailing end being carried on a small pair of 
wheels. The cab is situated about midway, the driver's post being 
inside, while the stoker takes up his position at the back of the 
fire-box. These engines make steam very freely, and haul heavy 
ee trains of 247 tons net at the high average speed of 56°6 
miles per hour, with a fuel consumption of 42°9 lb, per mile, The 
Westinghouse brake is used throughout the train. 

The experimental compound engine Columbia, No, 58, is 
specially designed for express passenger traffic, and is known in 
that country as the special high speed type. The system of com- 
pounding is the V. in, and the cylinders are of the same dimen- 
sions as No. 57, which has just been described. The boiler has a 
working pressure of 180 lb. per square inch, and the barrel has a 
minimum outside diameter of 4ft. Sin. The grate area is 24°6 
square feet, and the heating surface is as follows, viz.: Tubes, 
1350 square feet ; fire-box, 128 square feet, the latter having been 
designed for the consumption of bituminous fuel. The smoke- 
box is fitted with the usual American extension, This engine 
weighs in working order nearly 60 tons, and is carried on four 
driving wheels, 7ft. in diameter, which are placed in front of the 
fire-box, the rear end resting upon a pair of smaller wheels, while 
the front is supported by a two-wheel truck. Owing to the leading 
driving axle cutting the path of the connecting-rod, both in this 
engine and the previous one, the cylinders must be outside the 
frames ; but the difficulty must be overcome for the valve rods, and 
the manner of accomplishing this isdiscovered on examination of the 
working drawings Nos. 57E and 58z, This arrangement of wheels 
admits of a much larger fire-box than when a pair of larger driving 
wheels are placed at the end of the engine, and it may be noted 
that it is not the Wootten typs. The tender is of the American 
pattern, supported on a couple of four-wheel bogies, and carries 
3600 gallons of water and 14,000 1b. of coal. Experimental trials 
have taken place on the Atlantic City Railroad, the trains aver- 
aging upwards of 199 tons net, at a speed of 52°8 miles per hour, 
but data relating to coal consumption and gradients of the line 
have not been given. 

Just as it was going to be printed, the administration of the 
Grande Société de Chemins de Fer Russe—actually Russian State 
Railways—have kindly supplied the author with extensive parti- 
culars of two types of engines used for working the fast traffic on 
these lines. The four-wheeled coupled engine is employed on the 
St. Petersburg and Varsovie line, It is compounded under the 
Worsdell Von Borries system, and the cylinders are high-pressure, 
lft. 84in. diameter (460 mm.); low-pressure, 2ft. 23in. (670 mm.), 
the stroke in each case being 2ft. 1,";in. (650mm.). Joy’s motion 
is used for the steam distribution, and the valves are placed on 
the top of the cylinders. The Allen double-ported valve is used 
in both the high and low-pressure cylinders, to obtain the requi- 
site port opening with a short travel of valve. The driving and 
trailing wheels, 6ft. 6in. diameter (1980 mm.) are coupled, and the 
springs are compensated. The front of the engine is 7 rted on 
a four-wheeled bogie with wheels 3ft. 7jin. diameter (1110 mm.). 
The average speed run by these engines is 35 miles per hour for 
a distance of 58 miles, and the net load hauled being about 206 
tons, The six-wheeled coupled engine is employed on the Nicolas 
Line, and is also compounded under the Worsdell Von Borries 
system, the cylinders being high-pressure, 18iin. diameter 
(480 mm.); low-pressure, 2ft. 4%in. diameter (720 mm.); with a 
stroke of 2ft, 1;%in. (650mm.). The six-coupled wheels are 
6ft. 2}2in, diameter (1900 mm.), and the front end of the engine 
is carried on a radial axle-box with wheels 3ft. 84in. diameter 
(1130 mm.), the tires of the middle drivers being flangeless. The 
springs supporting the coupled axles are all compensated, and the 
steam sanding gear is used on both classes of engines to eject 
sand under the driving wheels, The valves for the high and low- 
pressure cylinders are placed on the top, controlled by Joy’s 
motion, and the Allen double-ported valve is used. These engines 
travel at an average rate of 34°1 miles per hour. The line is 
moderately heavy, one incline rising 1 in 166 for a distance of 9°6 
miles. Wood is largely used as fuel, and both these engines have 
large fire-boxes, long boilers, and extended smoke-boxes, and the 
Wenger class of brake is used. 

The author also begs to acknowledge receipt of information 
from the following railway companies, but unfortunately it arrived 
too late for publication:—The Oude and Rohilkhund Railway, 
Lucknow ; the Bhavnagar, Gondal, Junagadh-Porbandar Railway, 
India; his Highness the Nizam’s Guaranteed State Railways 
Company, Secunderabad, Deccan ; the Swedish Government Rail- 
ways, Stockholm ; the Bengal Nagpur Railway, India ; New Zea- 
land Railway ; Bombay, Baroda, and Central India Railway ; 
Rajputana Malwa Railway ; North-Western Railway, India, 














ON WATER-TUBE BOILERS.* 
By M. J. A. NorMAND 


WATER-TUBE boilers are inferior to the ordinary marine type in 
this, that any damage to one single tube necessitates drawing the 
fires and emptying the boiler. However, on account of their 
immense advantages as regards lightness, and capability of support- 
ing intense firing when properly designed, they may certainly be 
called the boilers of the future. The intensity of firing in water- 
tube boilers is limited by the formation of ‘‘steam chambers,” or 
stationary steam in the heating tubes, and by the strains due to 
the expansion of these tubes, The temperature of a heating 
surface, behind which only steam exists, rises to such an extent 
that it rapidly becomes oxydised externally by the hot gases, which 
are always mixed with oxygen, and internally by the steam. 
Moreover, the strength of the metal when thus overheated is 
reduced, so as to render rupture probable, The formation of those 
steam chambers may be prevented by the following means :— 
(a) The direction of the tubes, especi “beg their lower and more 
heated part, must be as vertical as possible ; ()) the circulation must 
be very active ; (c) the proportion of length to diameter in the 
heating tubes ought not to be too large ; (d) the section of the 
outside down-take or water-return tubes, from the upper to the 
lower reservoirs, ought to be of large proportions, 

In order to prove the above propositions, I shall consider the 
two older arrangements of the Du Temple boiler. Commandant 
Da Temple was the first to apply to steam boilers that most 
important principle of the return of water outside the fire, perhaps 
the test improvement for the last thirty or forty years, 

(a The direction of the tubes, especially in their lower and more 
heated part, must be as vertical as possible, An intense heat 
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applied to the parts nearest the fire produces steam which may 
take two courses, viz., rise to the upper reservoir or go down in the 
lower one ; it can also divide and go both ways. In the first case 
although the rise of water in the more vertical parts produces an 
energetic circulation, the resistance to an upward motion is very 
great on account of the length of the tube. In the second case 
the distance and resistance to overcome is very small ; the more so 
as the pressure in the lower reservoir is always less than in the 
upper one, but the inclination of the tube opposes this course, It 
is clear that with very slow firing the motion will take place in 
the right direction ; but if sufficient heat is applied steam is pro. 
duced in abundance, and part of the steam wil pass to the upper 
and part to the lower reservoirs, interrupting the circulation and 
allowing the tube to become empty and red hot. When the boat 
heels the phenomenon will take place soonest on the side where 
the tubes approach more nearly to the horizontal. The arrange. 
ment where the angle with the horizon of that part of the tube 
considered is much greater—about three times—the bubbles of 
steam rise much more easily, drawing the water with them, It 
must be borne in mind that steam bubbles do not rise easily in a 
slightly inclined tube, even when the inside surface is quite smooth, 
which is seldom the case even with steel, which is the only reliable 
materia!}—especially after the tubes have been some time in 
service, To ensure an easy rising of the bubbles a greater angle is 
necessary. This is especially important at the lower part of the 
tube, where the water enters and the heat is greatest. The most 
important thing is to set the water in motion in the right direction, 
Mr. Thornycroft has shown that in the — part of the tubes 
this rule could be dispensed with. It is evident that the tumble. 
down shape of the upper part of the Thornycroft tubes would 
never do in the lower part. For many reasons I greatly prefer 
that the shape of the tubes should be always rising through its 
whole length, but I would be the last to deny that the Thorny. 
croft boilers have done and are doing good service, and that they 
have had a great influence on the development of water-tube boilers, 
(4) The circulation must be very active. This is nearly self-evident, 
The greater the circulation thecoolerare the tubes. Itis well known, 
moreover, how favourable is the agitation of water to the transmis- 
sion of heat. Laboratory experiments have shown that the coeffi- 
cient of transmission varies from one to five, according as the motion 
of water is nil or very great, Increase in the economic duty of the 
boiler means easier firing. (c) The proportion of length to dia- 
meter in the heating tubes ought not to be too large. ithin the 
ordinary limits of the ratio of length to diameter the resistance to 
the motion of water is nearly proportional to this ratio, The cir- 
culation of water, so essential to the good working of a boiler, is 
reduced as the resistance increases. Moreover, all the steam 
generated in the inferior part of the tube must pass through the 
upper end. The longer the tube the smaller the density of the 
fluid in the upper part, and the greater the chances of its being 
burnt. (d) The section cf outside down-take or water return 
tubes, from the upper to the lower reservoirs, ought to be of large 
proportions. When the boiler is at work the pressure in the 
inferior reservoir is always less than in the upper one, Should it 
be otherwise, the water would not flow down by the return tubes. 
It is most probable that the steam generated in the heating tubes, 
or the air mixed with the feed, produces the circulation of water 
by impulse only. This force of impulse is so great that when the 
tube is vertical the ascending motion of the fluid may be estimated 
by applying the theory of communicating vessels, according to the 
difference between the mean density of the heterogeneous fluid in 
the heating tube and that of the water in the return tubes, due 
allowance being made, of course, for friction. When the heating 
tube is more or less inclined, the adherence of bubbles to the 
inside surface is such that this mode of reckoning would certainly 
give a much higher speed than is actually the case, the error being 
reater as the inclination of the tube approaches the horizontal. 
is affords another proof of the importance of verticality in 
heating tubes, 

Should the soundness of these views be questioned, one thing, 
however, is indisputable—the rise of water and steam in the heating 
tubes produces a difference of pressure between the upper and 
lower reservoirs, and this difference reduces the intensity of the 
circulation from which it is aconsequence. Accordingly, it is most 
important to lessen this difference in giving to the return tubes 
the greatest possible section. 

Thesecond cause which limits theintensity of firingis thestrainsdue 
to the expansion of the heating tubes, Several well-known arrange- 
ments prevent these strains. For instance, that of the Belleville 
boilers, the use of the Field tubes, as in the Collet-Niclausse 
boilers, and especially the adoption of heating tubes sufficiently 
long and sufficiently curved—both conditions are necessary—for 
spiprsey J oblique strains on the junction with the tube plates, 

t is also most important that no joints or riveting should be allowed 
in the actual vicinity of the furnace, 

I have alluded already to laboratory experiments, according to 
which the coefficient of the transmission of heat varies from one to 
five, according as the water to be heated is quite stationary or in 
rapid motion. Particulars may be found in the ‘‘ Traité de Physique 
Industrielle,” by Ser, vol. i., p. 225, &c, This is easily accounted 
for by this fact, that water is a very bad conductor of heat, and 
can be heated only by putting all the particles successively in 
contact with the heat’ § surface, Although the actual conditions 
of a boiler are very different from those of the experiments, 
especially as regards the temperature of the heating fluid, it is not 
less true that active circulation in boilers is most favourable to 
vaporisation, This — how the advantage to be derived 
from the use of feed-heaters is always superior to that which 
results from the economy in the units of heat saved, This is 
especially to be noticed with Mr. Kirkaldy’s feed-heater, In this 
apparatus steam taken from the boiler heats the feed before its 
introduction into the boiler. The result is evidently to equalise, 
in a great measure, the temperature of the water and steam con- 
tained in the boiler, with no apparent, though with an undeniable 
economy. The phenomenon may be explained as follows :—When 
the water enters the heating tubes it travels without boiling 
through a certain length of those tubes ; the lower its temperature 
is below that of steam, the longer this distance ; and since the 
circulation is caused by the development of bubbles in the tubes, 
the intensity of the circulation is reduced as this difference of tem- 
perature increases, 

For the last two years I have obtained the same result in the 
most simple manner by introducing the feed in the steam space 
under the form of spray, as far as possible from that part where 
steam is taken for the engines, The feed being already heated by 
steam having done work in the high-pressure and medium-pressure 
cylinders, there is scarcely any difference of temperature between 
the water and the steam in the boiler, As soon as the water enters 
the heating tubes, bubbles of eteam are produced, and the circula- 
tion is increased to such a rate that temperature of the tube is not 
higher than with cold feed. This mode of introducing the feed, 
which has the further advantage of depositing the calcareous salts 
in the form of powder, when using sea water, requires some very 
—. but particular arrangement, in order to avoid shocks in the 

jipes, 





Pp 
With a given capacity of boiler, the section of passage may be 
very great and the length of travel very small, or Es cccaen may 
be very small and the travel very long, with all intermediate pro- 
portions between these extreme limits. In the first case the 
draught is good, but the heating surface is very seldom thoroughly 
utilised. In the second case a good air pressure is necessary, but 
the economic duty is better, because the hot gases are obliged to 
heat the whole of the heating surface, and because the transmission 
of heat increases with the agitation of gases, as it does in the case 


+ Copper would certainly last much longer; but it is very dangerous, 
as, in case of bursting, the tube opens out fully, allowing the hot water 
and steam to esca; h double the section of the tube. Ordinary 
brass becomes brittle and weak when overheated. With mild steel the 
section of the orifice is generally small. Security against personal injuries 








surpasses all other considerations in importance, 



































































































e 
ki 
t 
| 
! 
i 
; 
f 
E 










































g 
z 


Jtne 28, 1895. 





THE ENGINEER 





565 











of water. This was proved a great many years ago by some most 
important trials made in France by Mr. Geffroy, of the Northern 
Railway of France, on a locomotive boiler. (For details, see Ser, 
vol, i., p. 564.) The evaporation was measured, first with all tubes 
open, and second with half the tubes only. In the last case, not- 
withstanding the enormous reduction of heating surface, the evapo- 
ration per pound of coal remained the same, with this difference 
only, that a greater air pressure was necessary. The conclusion to 
be derived is that the section for the passage of the hot gases 
should be reduced, and their travel agmeerer as much as is con- 
sistent with the draught available. The rules given above are 
certainly not the only ones necessary for making a good water-tube 
boiler, intended to resist intense firing, but they are certainly the 
most important. ‘ 

The ratio of length to inside diameter in the longer tubes is 
sixty-eight, whereas in the former type A, of Du Temple boiler, it 
was 160 and 320 in type B. The curves of the tubes are sufficient 
to prevent any undue strains from expansion. Tae diameter of 
the three retarn tubes is such that the difference of pressure 
between the upper and lower reservoirs must be very small. In 
boilers now building at my works the return tube at the funnel 
end has been dispensed with. 

Most of the principles laid down in this paper may appear to be 
so simple as to render their statement useless. It is not so if we 
consider how very few of the different types of water-tube boilers 
are designed in accordance with all of them. However, my object 
is not to criticise any of these types, when not intended for intense 
firing, although the best boilers for intense firing are also generally 
the best for slow work. Many water-tube boilers are now making 
steam with tubes nearly horizontal, very low fire-boxes, great 
section of passage, and short length of travel. Each can boast of 
particular advantages which cannot be disputed. But the condi- 
tions imposed for boilers become more and more severe. In order 
to save weights, the combustion of fuel per square foot of grate 
increases every day ; 20lb. is no longer sufficient ; twice, perhaps 
three times as much will be soon expected for the most powerful 
engines. A good design will give tLe owner, the engineer, or the 
navy that adopts it a great advantage. It is worth while to 
examine how it will be possible to meet impending exigencies, 








LOCOMOTIVES ON HIGHWAYS, 


Tue following is the text of Mr. Shaw Lefevre’s Bill, 
referred to in our last impression, viz., ‘A Bill to amend 
the law with respect to the Use of Locomotives on High- 
ways i:— 

Be it enacted by the Qaeen’s most excellent Majasty, by and 
with the advice and consent of the Lords spiritual and temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows : 

1, The enactments mentioned in the schedule to this Act, and any 
other enactment restricting the use of locomotives on highways, and 
contained in any public, general, or local and personal Act in force 
at the passing of this Act, shall not apply to any vehicle pro- 
pelled by mechanical power, if it is under two tons in weight, and 
is not used for the purpose of drawing any other vehicle. Pro- 
vided as follows: (a) Nothing in this section shall affect any power 
for the general regulation of traffic on highways; ()) in Eogland 
the power to make bye-laws under Section 26 of the Highways and 
Locomotives (Amendment) Act, 1878, shall include power to make 
bye-laws as to the width and character of the wheels of such vehicles 
as aforesaid in relation to their weight, and for this purpose the 
said section shall apply to London ; and (c) in Treland the power 
to make bye-laws under Section 6 of the Public Health (Ireland) 
Amendment Act, 1879, for regulating the use of locomotives, shall 
include power to make bye-laws as to the width and character of 
the wheels of such vehicles as aforesaid in relation to their weight. 

2, This Act may be cited as the Locomotives Act, 1895, 

Schedule.—Enactments which are not to apply to light loco- 
motives :— - 

The Locomotives Act, 1861 (24 and 25 Vict. c. 70). 
vans oy of the Thames Embankment Act, 1862 (25 and 26 

ict. c, 93). 

The Locomotives Act, 1865 (28 and 29 Vict. c, 83). 
var" a Amendment (Scotland) Act, 1878 (41 and 42 

ict. c, 58), 

The Highways and Locomotives (Amendment) Act, 1878 (41 and 
42 Vict. c. 77). 

So much of Section 6 of the Pablic Health (Ireland) Amendment 
Act, 1879 (42 and 43 Vict. c 57), as relates to the hours during 
which locomotives are not to pass over roads or highways. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

A few inquiries were reported this—~Thursday—afternoon relative 
to business next quarter; but the actual negotiations were limited. 
The improved condition of the Glasgow and Middlesbrough mar- 
kets this week, combined with the fact that a trade revival appears 
to have set in in the United States, somewhat counterac the 
adverse influences produced by the ttled state of Parliamen- 
tary affairs. 

Marked bars were quoted £7; merchant bars, £5 103,; and com- 
mon bars, £5 53, to £5 7s. 64. Galvanised sheets of 24 W.G., 
f.o.b, Liverpool, were £9 17s, 64. to £10; and black sheets for use 
ty the galvanisers, £6 103, for 24 W.G. and £6 17s. 6d. to £7 for 
27 W.G. Iron stamping sheets were £7 103., and best thin sheets 
£10; hoops and thin strips, £6 53.; gas tube strip, £5 to £5 5s,; 
nail rods, £6 103.; and angles, £5 123. 6d. Staffordshire and 
Midland brands of pig iron are as given last week. Steel bridge 
and girder plates are about £5 5s.; boiler ditto, £6; angles, £5; 
flats, £5 53.; and bara, £5 103, upwards. 

Electrical engineers may be interested in learning that the 
system of electricity to be adopted at Wallsall is the high-tension 
continuous current with transformers, Three large Parker 
dynamos — direct to Chandler engines will, supply the 
current at 2 volts, which is carried by conductors underground 
to three sub-stations in the town, where it is transformed down to 
105 volts, and thence supplied to consumers’ mains. Two sets of 
batteries have been placed at the sub-station at St. George’s Hall, 
and will farnish current during the hours when the load is light. 

_ As instancing the hearty manner in which South Staffordshire 
iron and steel manufacturers and others are welcoming the 
oe of the Iron and Steel Institute to Birmingham, I 
may state that nearly the whole £1000 to £1200, which will be 
required to mset the expenses of the meetings, &c., has already 
been subscribed, though it was only last Thursday when the first 
meeting was held to make the necessary arrangements for the 
visit, Under the presidency of Sir David Dale, the mornings, as 
usual, will be devoted to the reading and discussion of scientific 
apers, and the afternoons will be allotted to visits to local manu- 
actories and excursions to _— of interest in the neighbourhood, 
The Small Arms Factory, Messrs. Kynoch’s, Nettlefolds’, Elking- 
ton’s, Ostler’s, Gillot’s, and other like important works, will pro- 
bably be visited by those desirous of increasing their knowledge 
of Birmingham’s capabilities as a manufacturing centre, whilst 
agreeable relaxation after the labours of the day will be found 
in excursions, The Earl and Countess of Warwick have intimated 
their willingness to receive the Institute at Warwick Park. 

Manufacturers of rivets in the Blackheath district have conceded 
an advance of 124 per cent, upon the present rates paid for the 
making of rivets. Originally the operatives threatened to strike 
unless their demand for an increase of 25 per cent, was conceded, 





But a compromise has been effected, resulting in the above men- 
tioned advance in the men’s remuneration. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business in the iron market has shown, if anything, 
rather more briskness daring the past week, and there was a fair 
average attendance on the Manchester Exchange on Tuesday. For 
pig iron moderate inquiries were in some quarters reported, and 
—-_ buyers who had orders of any weight to place were 
generally placing their offers at something like 6d. under the full 
rates quoted by makers, it would be difficult to buy at anything 
under the current rates of the last week or so, makers in most 
cases being quite indifferent about selling, and in some cases dis- 
posed to hold out for slight further advances, For Lancashire 
pig iron quotations remain much upon the basis of 403. for forge 
to 423, . for foundry, less 24, delivered Manchester. Lin- 
colnshire makers are in one or two cases rather stiffening 
up in their prices, and asking 393. 6d. for foundry, but the 
full average figures obtainable are 37s, 6d. for forge to 39s. for 
foundry, with foundry Derbyshire quoted 443, 6d. to 453. net cash 
delivered Manchester. With regard to outside brands offering 
here, Middlesbrough is somewhat stronger, foundry qualities not 
being quoted under about 44s, to 44s. 3d. net cash delivered 
Manchester. In Scotch iron the recent re-arrangement of the 
Manchester Ship Canal charges is enabling this class of business to 
be done with Manchester consumers on much more favourable 
terms than previously. Eglinton and Glengarnock can now be 
bought, delivered free of dues, at the Manchester wharves at 48s. 
to 483, 6d. net prompt cash, which is quite a saving to consumers 
in this immediate district of 1s. 6d. to 2s. per ton, the other 
Lancashire port prices being 463. to 46s, 6d., which, with railway 
carriage to Manchester, brought prices up to 503. and 50s. 6d., 
delivered here. The position as regards other Lancashire industrial 
centres, such as Bolton, Accrington, and similar districts, is, how- 
ever, not appreciably affected, as the carriage from the Manchester 
wharves would quite counterbalance any advantage gained by 
bringing the iron up the Ship Canal, 

Finished iron makers are steadily getting in a better position, 
and Camara J stiffening up in their prices. Most of the forges 
are now fairly well off for work, at any rate for the present, 
and manufacturers do not care about committing themselves to 
anything like long forward engagements, Lancashire bars are now 
quoted under £5 2s. 6d., with Staffordshire qualities £5 2s, 6d. to 
£5 53.; sheets are quoted £6 15s, to £7, and the Association list 
rates for hoops remain at £5 153, for random to £6 for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for sbip- 
ment, I may add that some further comparatively small orders for 
cotton-tie hoops have been received from America, at prices which 
leave a trifling margin of profit to the makers. 

Nut and boltmakers are also getting some slightly increased 
weight of business, and although they have not been able to 
advance their prices, are holding out firmly against any concessions 
upon their quoted rates. 

In the steel trade business continues only quiet, with prices not 
more than maintained at late rates, ordi foundry hematites 
averaging 523. to 533., less 24 ; steel billete, £4 to £4 5s., net cash ; 
and steel boiler plates, £6 per ton, delivered here. 

In the metal market only a small weight of business comes for- 
ward, consumers evidently holding back in the expectation that 
prices may possibly give way, but list rates for manufactured goods 
so far remain unchanged. 

The gradual improvement which I have reported for some time 
past in the engineering industries is generally being well main- 
tained. Machine-tool makers are in most cases now getting fairly 
off for work, establishments here and there being put on overtime, 
and amongst boilermakers new work is repo’ to be coming for- 
ward more freely, although most of the makers are still but 
moderately off for orders. Stationary engine builders, as 
previously reported, are, with few exceptions, well engaged for 
some time to come, but in the locomotive building trade there is 
not much new work of any weight coming forward, and railway 
carriage and wagon builders have not been securing new orders 
of any moment recently. 

The position throughout the coal trade remains very much 
as I have reported for many weeks past, supplies of all descriptions, 
either for house-fire purposes or for iron ing, steam, and 
general manufacturing requirements, being largely in excess of the 
demand, notwithstanding pits are not ——s more than about 
three days per week. In the better qualities for house-fire pur- 

, list rates remain nominally unchanged, as reductions 
in these would scarcely bring forward any increased weight 
of bes. just now, but in the commoner qualities of round 
coal very low figures are raling, collieries in many cases offering 
surplus stocks for prompt clearances at as low as 5s, 6d. per ton at 
the pit mouth, whilst 63. represents the general average figure for 
ordinary descriptions of steam and forge coals. With the vei 
limited output of slack there is acontinued scarcity of engine fuel, 
and a hardening tendency in prices, but any appreciable advance 
is difficult to obtain, as considerable stocks are lying at some of 
the collieries which would promptly be pat upon the market with 
any material advance in prices, At the pit mouth common slack 
can still be bought at 3s. to 33. 6d., and the better qualities are 
quoted about 4s, 6d. to 53. per ton. 

In the shipping trade business is competed for at excessively low 
figures, steam coal being offered in isolated cases at as low as 7s. 
and 7s. 3d., delivered at the ports on the Merssy, whilst 7s. 61. 
may be taken as about the average figure for ordinary qualities, 
delivered either at the Partington tips on the Manchester Ship 
Canal, the Garston Docks, or the High Level, Liverpool. 

Barrow.—There is a much firmer tone in the hematite pig iron 
trade this week, but the volume of new business has not been con- 
siderable. Makers, generally speaking, are not well sold forward. 
Recent operations in the market, brought into life by speculative 
reasons, have resulted in an advance in prices. Makers quote 45s, 
for parcels of mixed Bessemer Nos. net f.o.b., with best brands at 
463, per ton. Warrant holders quote 44s, 1d. net cash, and 44s, 
buyers. The output is practically all confined to mer quali- 
ties, and there is little or nothing doing in forge or foundry sorts. 
Prospects are not assuring for the immediate future, and the inter- 
vention of the General Election will not improve matters. 

Stocks of pig iron have farther inc this week in warrant 

stores to the extent of 1215 tons, being an increase of 41,655 tons 
since the beginning of the year. Stocks now stand at 212,133 tons. 
There are only thirty furnaces in blast, compared with thirty-six 
in the corresponding week of last year. There are seventy-five 
furnaces in the district. 
Steel makers are short of orders for steel, rails being especially 
quiet. A fair inquiry is to hand for plates and shipbuilding 
sections generally, and the mills are ay well employed. 
Some good orders are also to hand for hoops and billets, oon some- 
thing like regular work for the rest of the season is assumed. 
Blooms, slabs, and wire rods are, however, quiet, and there is but 
a small inquiry for tin bars, Steel castings are still in considerable 
inquiry. 

o new orders are reported for steam or sailing ships, and the 
need for new work is engaging the earnest attention of shipbuilders. 
H.M.S. Sturgeon on her trials on the Clyde this week passed the 
requisite — trials of steaming “ knots. She was not pressed, 
and could have done a deal more. Overa mile spin she reached 





284 knots, Other two similar torpedo boat destroyers are almost 
ready for their speed trials, 

Iron ore is easy in tone, and sales are very few, prices being 
steady at about 9s, per ton, 

Coal and coke depressed. Sales are small. Prices steady. 





hipping is very considerably depressed. The exports of pig 
from West coast ports during the past week reached only 


s 
iron 





$235 tons, and of steel 6897 tons, compared with 8975 tons and 
13,990 tons respectively in the ere week of last year, a 
decrease of 5740 tons of pig iron and 7093 tons of stee C) 
total statements whis year, so far, have reached 122,833 tons of pig 
iron and 164,575 tons of steel, comparing with 189,616 tons of pig 
iron and 190,453 tons of steel in the Ly mae nery ¢ ricd of 
last year, a decrease of 66,783 tons of pig iron and 25,878 tons of 
steol, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade has not altered much during the 
week, In some instances collieries are working three days out of 
the six, while in others five and in three instances six days are 
made, A large tonnage of coal is leaving this district, but a 
feeling of depression generally prevails. e@ thick seam pits are 
feeling more freely the effects of the opening of the Baltic Ports, 
and are therefore making more time. House coal isin rather an 
improved condition, although London is taking under the average, 
supplies required there being only for immediate wants ; prices 
remain very low, with keen petition. Silkst can be had at 
from 83, to 93, per ton for best qualities, and from 7s. 3d, to 
7s. 9d. per ton for secondary sorts ; Barnsley House at from 7s. to 
8s. per ton, while thin seam coal is as low as 6s. 6d. Railway fuel, 
which has been delivered in rather decreasing quantities, is at 
83, 6d. per ton; next month it will be sold at 7s. instead cf the 
former figure. A more active trade is now being done in steam 
coal ; the tonnage forwarded to Hull and Grimsby is increasing 
every week. In spite of the keen competition of Derbyshire and 
North of England coalowners, the best South Yorkshire 
hards are well called for, some half-dozen of the leading 
South Yorkshire collieries sending the main portion of the 
coal forwarded to Hull from this district. he best steam 
coal can be had at 6s, 9d. to 7s. 6d., according to quality 
and quantity required, but Parkgate and similar sorts can 
be had at 63s, 3d. per ton. The business in manufacturing fuel 
remains most unsatisfactory ; stocks are large, and the output 
more than meets all requests. Best slack can be had from 4s, to 
53. per ton, unriddled from 2s. to 2s. 6d., while smudge is as low 
as ls, perton. An improvementin the glass bottle trade is having 
a beneficial effect on the consumption of slack and =P: 
although the increase does not meet the falling off in the call for 
fuel for coke-producing purposes. In spite of the make of coke 
being largely curtailed, it is still in excess of the demand, 
Derbyshire and North Lincolnshire do not increase their require- 
ments for this class of fuel for iron smelting purposes ; prices are 
at from 7s. 6d. to 93. 6d. per ton. 

In the iron trade values remain pretty much as last reported. 
Hematites, East Coast brands, at 50s.; West Coast, 523. 6d. per 
ton, both delivered in Sheffield ; Lincolnshire forge iron, 36s, per 
ton ; Bessemer billets in the special carbons used for local indus- 
tries, £5 7s. per ton; Bessemer rods, £4153.; ordinary high carbon 
rods, £7 5s.; special carbon rods, £910s, Very little change is 
taking place in the ——- material trades, the orders expected in 
the gun, and shot, and shell departments being still withheld. 
Daring the existence of the political crisis, and until a definite 
stage has been reached in the administration of the country, 
nothing can be looked for in this direction, the only department 
where full employment is given. 

Thelong expected orders for railway material still hang back ; if the 
traffic receipts on the home lines—they were alittle better last week 
—were only as satisfactory as the passenger receipts, the companies 
would promptly take steps to replenish depleted stores. As it is, 
they are reluctant to place any work in advance, and are literally 
getting only what they need for immediate requirements. 

The directors of Messrs, John Brown and Co., Atlas Steel and Iron 
Works, in their annual report, state that the depression in the 
general trade of this country has continued throughout the year, 
materially affecting the earning power of some of the principal 
departments, The alterations and additions rendered necessary by 
theintroduction of Harveyed armour have been pushed forward, and 
the armour-plate department is now fully employed. The directors 
add that the collieries have worked well during the past year, 
but owing to the rapid decline in prices, the prospects in this 
branch of the company’s operations for the coming year cannot 
be regarded as satisfactory. This —* as covering the most 
important of our heavy industries, will be typical of others to 
follow, and reveals the true condition of the coal, steel, and iron 
trades of the district. 

In the general run of the heavy steel industries there has been a 
slightly increased weight of work done this month ; but no im- 

rovement of any consequence is ex until the autumn. 
alee of Bessemer steel, although unable to get increased values 
for their productions, are firm in their quotations. They find they 
have to pay more for hematite iron, and report -rather better 
purchases by steel manufacturers of material. A fair demand 
obtains for crucible steel, files, mining and icultural machines 
and implements. The present drought is telling pecay wae tay on 
the latter trade, although there is quite an average inquiry from 
Retford, Gainsborough, Lincoln, Grantham, Newark, Beverley, 
Spalding, and other places where agricultural machinery and 
implements are the staple trade. The United States competition 
keeps very keen, chiefly owing this season to the placing on the 
English market of American makes which were not sold last 
season, the American houses having then overstocked themselves, 
These are being pressed for sale at prices below cost, and assist 
to restrict the beshaess done in home-made machinery. 

The cutlery trade, except in the higher grades, keeps dull, a 
considerable number of the men engaged on common goods bei 
out of work. In sterling silver there is again a change for the 
better, the call from London being the most important. 

Rather more is doing in mining machinery, and several of the 
engineering houses have been favoured with — orders, 
although the work has been somewhat unevenly distributed. The 
principal of one of our large steel houses has just returned from 
the Continent, where he has found business for his various 
specialities very satisfactory. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AN improving demand for pig iron and steel must be reported, 
and the regular market appears to be little influenced by the 
fluctuations in the warrant market, wherein the early part of the 
week there was a considerable amount of buying due to oversold 
dealers covering. There is no doubt that the aN reports 
which continue to come from the United States—and which on the 
evidence of people practically connected with the iron and steel 
industries there are declared to be really founded on fact, 
and ‘not merely exaggerated newspaper reports—are having 
an excellent effect on our trade, and are leading people 
to buy who have long held back. Other indications are 
not wanting that trade is actually reviving, and | agg 
business men in this district look for a very active trade in the 
autumn, better, in fact, than has been enjoyed for the last five 
years. There are some who advocate that the change of Govern- 
ment in this country will tend to bring about a quicker revival. 
Local trade is showing consijerable animation on the whole, though 
for some days the local demand for pig iron has been rather 
checked by the holding of the Royal Agricultural Show 
at Darlington. Bot the demand from distant consumers 
is well maintained on the strength of the upward tendency 
in prices, Another good feature is the large exports of pig 
iron that are reported, and as the production has been reduced by 
the disaster at the Redcar Works, it is confidently expected that 





stocks of Cleveland pig iron will show a decrease of 5000 tons this 
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month. It is not likely that these works will be restarted within 
the next three months, which wil! mean a reduced output for the 
district of 9000 tons per month, and this at a time when the 
demand is generally active. As no more furnaces are likely to be 
blown in, it may be expected that the consumption of Cleveland 
pig will exceed the production, and that stocks will be reduced. 
We had had up to April about a twelvemonth of increasing 
stocks, so that makers can well do with a season when production 
falls short of requirements. The pig iron exports from the Tees 
are this‘month considerably in excess of the average, and exceed 
by a good deal the figures of the corresponding period of last year. 
Up to Wednesday night 88,404 tons had been exported from the 
Tees, as compared with 77,610 tons last month, and 71,958 tons in 
the corresponding period of last year to 26th. 

As regards prices of Cleveland pig iron, these have generally 
been raised this week, and the weakening of warrant rates has 
failed to affect sellers of makers’ iron. The general quota- 
tions for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron has been advanced to 35s. 6d., and at this business could 
also be done for delivery over the whole of next month. Oaly 
small quantities of iron have been sold at 35s. 3d. for prompt 
delivery, and that by second hands. Cleveland warrants, which 
rose on Monday to 353. 9d. cash, because of dealers covering, fell off 
again next day to 35s. 54d., and closed on Wednesday at 35s, 5d. 
The stock of Cleveland pig iron in Connal’s warrant stores on 
Wednesday night was 122,448 tons, or 5337 tons increase this 
month. No. 4 Cleveland foundry pig has been advanced to 
34s, 6d., while grey forge is kept at 33s. 6d., mottled at 33s., and 
white at 32s. 64., there being a very poor sale for forge qualities, 
chiefly becanse of the unprecedented slackness in the finished iron 
trade. Mixed numbers of East Coast hematite pig iron have been 
raised to 42s, 6d. per ton, and demand is improving, while the cost 
of production is increasing, seeing the merchants have farther 
raised their quotations for foreign ore, Rubio, to 123. 64. delivered 
at Tees wharves, and it is not many who will now sell at 123. 3d. 
Blast furnace coke is becoming dearer, notwithstanding that the 
consumption is somewhat reduced, but then the upward tendency 
io pig iron prices is influencing coke manufacturers to goin also for 
higher rates, though they have for a long time been getting for 
their produce a relatively better price than iron makers could get 
for pig iron. 

The improvement in the demand for steel continues very satis- 
factory, and indications are not wanting that it will continue, 
especially as regards steel plates and angles, Shipbuilders have no 
reason to complain of the way orders have come in for the majority 
of them of late, and recently the new work booked has more than 
equalled the production. So far the orders booked will not. show 
much margin of profit for builders, and owners have been hurrying 
to get their contracts placed while prices were near the bottom ; 
but now the builders are putting up their quotations, as 
there is not so much competition for work — and besides 
this, the shipowners are securing better rates of freight 
and are more eager buyers. The improvement in regard 
to freights is indicated by the steady reduction in the 
number of steamers laid up. Plate mills are running much more 
fally; some which have long been idle have recently resumed 
operations, and all the plate makers are in a better position than 
they have been during the last four years. For steel ship plates 
they ask and realise £4 15s., less 24 per cent. and f.o.t., while steel 
boiler plates are strong at £5 15s., less 24 percent. The steel angle 
trade is exhibiting more satisfactory features, and it is difficult 
to buy under £4 123, 614. for ship angles, —— as the 

roduction is conficed to very few hands, r. Waterhouse 
es informed the Board of Conciliation and Arbitration 
that the net average prices of steel plates realised by the 
Consett Company during March—May had declined to such 
an extent as to justify a reduction of 24 per cent. in the wages of 
millmen during the next three months. The sliding scale in force 
at Consett regulates wages at other steel works, The steel rail 
trade is fairly active, but the competition does not allow of an 
material advances in prices being realised ; and though £3 12s, 64. 
net at works is usually asked for heavy steel rails, there is no doubt 
that less would be accepted—in fact, £3 10s. net is said to have 
been taken. 

The finished iron industry continues in an unsatisfactory cor- 
dition, and prospects are not encouraging. Ironfounders also do 
not speak favourably of their business, —— there is no doubt 
they are better off than they were, but the least improvement is 
ns by the chair founders. Engineers, as a rule, are more 
fully occupied, and tube manufacturers have not much of which to 
complain on the score of orders. Mr. B, H. Wright, one of the 
engineers for many years with Messrs. Bolckow Vaughan, last 
week left the district for South Africa, where he intends to settle. 
He will first visit Johannesburg, and then probably proceed further 
north. Mr. George Turnbull, who has lately been with the Dar- 
lington Forge Company, has received the appointment of analytical 
chemist to the Carnforth Hematite Iron Company. 

Newcastle Races are this week considerably interfering with the 
production of coal in that district, for scarcely a colliery is work- 
ing, and demand is slow. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market opened strong on og an 
advance of 6d. per ton taking place in Scotch warrants. ere 
can be no doubt that the resignation of the Government gave a 
temporary impetus to the market, although encouraging reports 
concerning the American iron and steel trades were not without 
their effect. On the following day, however, the market was 
depressed, a considerable quantity of iron being sold, and the 
greater part of the advance was lost. For Cleveland warrants 
the inquiry is dull, and only a small business has been done in 
hematite. 

The output of pig iron is maintained, there being 75 furnaces in 
blast in Scotland, against 73 at this time last year, and of the total 
45 are producing ordinary, 26 hematite, and four basic iron. 

For makers’ pig iron there isa quiet and steady demand, and 
the prices vary to a much less extent than those of warrants :— 
G.M.B , f.0.b. at Glasgow, No. 1, is quoted 45s. per ton; No. 3, 
43s,; Carnbroe, No. 1, 45s, 6d.; No. 3, 43s.; Clyde, No, 1, 
48s, 6d.; No. 3, 45s. 6d; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 503. 6d.; Nos. 8, 46s. 6d.; Coltness, No. 1, 51s. 6d.; No. 3, 
483, 6d.; Glengarnock at Ardrossan, No. 1, 498; No. 3, 
44s, 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 44s. 6d.; ae 
ton at Ayr, No. 1, 468.; No. 3, 44s.; Shotts at Leith, No. 1, 
52s.; No. 3, 49s.; Carron at Grangemouth, No, 1, 54s, 6d.; 
No. 3, 49a. 6d. 

The export trade in pig iron has not improved as could be 
desired or as was anticipated, and the current shipments are 
small, The total clearances from the different Scottish ports in 
the past week amounted to 4359 tons, compared with 5783 in the 
corresponidng week of last year. There was despatched to Aus- 
tralia 475 tons, United States 50, Canada 50, India 46, Italy 160, 
France 39, Germany 321, Holland 500, Belgium 35, Spain 50, 
China and Japan 200, and other countries 205; the coastwiee 
shipments being 2228 against 2188 in the corresponding week of 
last year. 

A quiet business is being done in manufactured iron, but the 
works are for the most part busy on the material that requires to 
be turned out previous to the holidays, There is practically no 
change in prices of either finished iron or steel. 

Business in the coal trade isin a depressed condition, For the 
supply of home consumers the competition is very keen, and values 
delivered at the works for manufacturing sorts have been tending 
easier. Coalshipments have fallen off considerably since last week. 
The clearances from the Clyde were rather better, but there is a 
heavy decrease at East Coast ports. The total shipments for the 


week amounted to 144,993 tons, compared with 176,205 in the pre- 
ceding week and 153,322 in the corresponding week of 1894. There 
is a good demand for the better qualities of ell coal ; but all of the 
sorts are easy. The re f.0.b. at Glasgow are :—Main coal, 
5s. 9d. ; splint, 63. to 6s. 6d, ; ell, 6s 9d. to 7s.; steam, 7e. 6d. to 
7s. 9d, per ton. 

The colliers are working well wherever they have the oppor- 
tunity, but in many places their time is much broken, and it isa 
common thing for the men just now to obtain only employment for 
half the week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In the steam coal trade cf Cardiff there is a fairly good demand, 
avd a healthy tone, and prices are firm. good deal of satisfac- 
tion was expressed on ’Change, Cardiff, this week by the publication 
of Government returns, showing that the tonnage of vessels cleared 
from Cardiff, foreign and coastwise, in 1894, was 8,085,272, or more 
than double that of the other ports of the Bristol Channel, and 
nearly equal to the combined clearances of the Tyne ports, which 
include Newcastle, North and South Shields, and Biyth. For 
tonnage of vessels cleared to foreign destinations, Cardiff now 
stands the first ee in the kingdom, London is second, Liverpool 
third, Hull fourth, and Newport, Mon.., fifth. 

Mid-week prices quoted on Cardiff Exchange were as follows :— 
Best steam, 103. 3d. to 10s. 6d.; seconds, 93. 3d. to 93. 6d.; Mon- 
mouthshire, 8s, 9d. to 93.; seconds, 8s. to 8s. 3d. For small 
demand is flagging, and there are large accumulations at some 
collieries, the output of large coal being so great. Best small is 
selling at 4s, 3d. ; seconds, 43, : dry, 3s. 94, to 43, 

There is no improvement in house coal, and it was reported on 
*Change that several bituminous collieries were temporarily 
stopped, Prospects during the present exceptionally bad weather 
point to still more sluggish times, and the ‘‘turn” is a long way 
off. Quotations remain:—Best, from 93. 64.; No. 3 Rhondda, 
from 9s, 3d.; brush, 7s. 6d.; small, 6s, 6d.; No. 2, from 7s, 91.; 
through, from 6s. 3d.; and small, from 4s. 

_ Instead of being a customer for our rails, Ireland of late has been 
importing into Wales from Waterford and Dublin. This week a 
small carge of 10 tons came to Newport from the latter place. 

On ’Change, Swansea, this week, the pig iron trade showed a 
s‘ight improvement; quotations, Glasgow warrants, 43s. 10d. 
There is little change to be noted. Middlesbrough No. 3 is selli 
at 35s. 5d.; hematite, 42°. 6d.; Weleh bars from £4 15s.; steal 
rcils, heavy, from £3 12s. 6d.; light, from £4 5s.; sheet iron, from 
£5 10s. to £6 53,; steel, from £5 15s, to £6 5s.; Bessemer steel 
bars, £3 153.; Siemen’s best, £3 183. to £4, Tin-plates: Bessemer 
coke, 93, 44d. to 9s. 6d.; Siemens, 9s. 6d. to 93. 9d.; ternes, 
17s, 64. to 21s, 6d.; best charcoal, 10s. 6d. to 12s, 6d.; wasters, 6d. 
less than primes, al! delivered in Prince of Wales Docks, Swansea ; 
terms, cash, Jess 3 and 1. 

Cleaver’s pneumatic painting machine had a successful trial 
before a numerous company at ry, on Monday. 

There has been a good find of coal at Caegant Pit, the property 
of North’s Navigation, Llynvi Valley. On Saturday the Gear 
coale—54ft. thick—were struck in fine condition. 

The gioom over the tin-plate district, which a little while ago 
showed signs of clearing, is beginning again to deepen, cnpesielly 
at Lianelly. Itis expected that by Saturday there will be seventy- 
five works idle out of a possible ninety-three. At Llanelly it is 
expected that operations will cease at the Western Old Lodge, Old 
Castle, South Wales, and possibly the Barry, At Port Talbot the 
men at the Margam, Maneel, Taibach, Glanwalia, are all workin 
on the day-to-day system. At Trwdwyllt notices are being pte 
off. At Briton Ferry a mass meeting of tin-piaters was held on 
Saturday, and a resolution passed for demanding the 1874 list, and 
that unless such list be paid on July 1st they would give in notices, 
In the Kidwelly district there is no restart, as rumoured. At one 
or two places in Morriston the disposition of the employers is to 

y the men according to the general rate. Ccmipg on to the 

onmouthshire district, the men at Abertillery and Blaina have 
had a meeting, and came to the decision to wait until Llanelly 
notices had matured before giving notice, The workmen at the 
Blaina Iron and Tin Works have conceded the reduction of 174 for 
six months from present date. Such is a summary of the situation. 
Workmen are being warned that if they resort to a stop month, or 
a strike, necessitating blowing out of furnaces and stoppage, it is 
very possible that in some places a restart would not be attempted. 

Last week exports in tin-plates fell off, only 30,600 boxes were 
cleared, while 50,540 came from works. Stocks are now 129,500 
boxes. It is reported that the total clearance this week will show 
an improvement, also that orders are coming in freely, but in 
face of a probable stoppage, makers are holding cff, and are afraid 
tocommit themselves, The demand for a ag is improving, and 
prices are firm, Cardiff 15s, 3d. to lds, 6d. Coke quotations 
remain. Patent fuel in fair demand, 103. to 10s. 6d.; Cardiff, 
103. to 1Cs, 6d. Swansea. From the latter port the export last 
week totalled 7735 tons. 

Swansea reports ‘‘no improvement in coal trade, and prices 
stationary.” Newport, Mon.,average trade. Last week 49,733 tons 
shipped foreign, 18,906 coastwise. By the stoppage of East and 
West E'liot Pits, near Tredegar, great distress has been occasioned, 

regret to record tte death of Mr. W. Pritchard, colliery 

manager, and of Mr. Sims, H.M. Inspector of Mines, and an old 

re under Sir W. J. Lewis. He was for a time at Lewis’s 
oedcae Colliery as manager. 

Water continues to be the prevailing topic, and unless heav 
rainfalls take place the people in many parts of the district will 
be seriously inconvenienced, and rome of the industries will be 
hampered, Progress with the Rhondda reservoir is being made, 
After the present drought, autumn will very likely see several large 
water undertakings, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Srvce last week there has been very little alteration in the iron 





ployment has been reported, and competition appears parti- 
cularly active. In Belgiom the iron cnosket commie oe a 
on home as well as on foreign account being light. Merchant bars 
No. II., for export, are quoted 110f. p.t.; for local demand 
112°50f. p.t. is asked, At the latest terdering for locomotives 





prices were siderably p down by competiti 
offers being 23,989. —Haine-Sainte- Pierre, 23,7498. Coco ant 
and 23,450f.—Metallurgique. 


The Belgian coal market is in a satisfactory state, and prices 
are firm. Engine classes of fuel meet with good request, and the 
prices they fetch are fairly remunerative. House coal may also be 
reported in lively demand considering the time of the year, best 
qualities realising 13°25 to 14f. p.t. Coke remains unchanged 
average qualities fetching 13°25f., p.t. Business in artificial coal 
is by no means so good as last year. During the first four months 
of present year 133,687 tons only were sold, against 206,829 tons 
for yee period last year, and against 150,787 tcns in the 
year . 

On the Rhenish-Westphalian iron market a moderate business 
has been transacted upon the week. The ore trade is flat, 
especially as regards inland ores, foreign sorts having been in 
better request lately. Prices for spathose iron ore are M. 7 to 
7°20 p.t. ; for roasted ditto, M. 10 to 10°20 p.t. ; while Naasau 
red iron ore fetches about M. 9 p-t., free Dillenburg. Luxembu 
and Lorraine minettes bave maintained the old prices of M, 2°50, 
2°60, and 3°20 p.t. net at mines, 

Pig iron is ia quiet request, and few works only have booked 
orders for forward delivery. Stocks have not increased lately, a 
fact which is due to restricted output rather than to any increase 
in consumption. Buyers are very much holding back with their 
contracts, and are careful to pay as little as possible. Everything 
seems to indicate that better times, if coming, cannot be expected 
till late in summer or even autumn, and makers and dealers are 
certainly justified in complaining of the unprecedented and pro- 
lopged dulness in the iron trade, 

~~ the different sorts of crude iron, no change whatever 
can reported since previous letters. List rates are:—For 
speigeleisen, 10 to 12 pc. grade, M. 51 p.t.; good forge quality, 
No, 1, M. 45 p.t.; No, 3, M. 42p.t.; hematite, M. 63 p.t.; foundry, 
No. 1, M. 63 p.t.; No.3, M. 54 p.t.; basic, M. 44 p.t. Garman 
Bessomer, M. 48 p.t.; Luxemburg forge pig, M. 42 p.t. 

The demand for most sorts of manufactured iron has remained 
pretty lively, but no change in the direction cf improvement has 
as yet been noticeable in quotations ; the best that can be reported 
is that they have perbaps been a trifle more firm than before. 
Bars are enjoying a good inland demand, and foreign customers 
have also ap rather more frequently on the market just 
recently, which naturally tends to create a somewhat better feeling 
among manufacturers. For girders the former good inquiry con- 
tinues and stocks increase, but an advance in quotations could not 
be carried. Hoops are in tolerably good call, and the business 
done in plates and sheets is also satisfactory so far as demand is 
concerned. All sorts of wire, rivets, and wire nails continue with- 
out improvement. The machine factories are irregularly occupied, 
and so are the foundries and locomotive shops, At the tube mills 
a good inquiry on home account has been experienced, and foreign 
orders—though still but emall—have also increased in number. 
Basis price for tubes is M, 105 p.t., free at works. 

The following may be considered as the present list rates for the 
different articles of manvfactured iron, all per ton at works :— 
Good merchant bars, M. 100; angles, M. 110; girders, M. 83 to 
87 ; hoops, M. 102 to 107; billets in basic ard Bessemer, M. 73 to 
75 ; heavy plates for boiler-making pu , M. 180to 140; tank 
do., M. 125 to 130; steel plates, M. 115; tank do. M. 110; 
sheets, M. 135 to 140. Iron wire rods, common quality, 
M. 110 to 113; drawn wire in iron or steel, M. 95 to 100; 
rivet iron, M. 130; rivets, M. 140 to 145 ; wire nails, M. 113 to 115: 
complete sets of wheels and axles, M. 270 to 280; axles, M. 200; 
steel tires, M. 195 to 200 ; steel rails, M. 108 to 110; steel sleepers, 
a 106 ; fish-plates, M. 112 to 120; light section rails, M. 95 to 
100. 

The total production of pig'iron in Germany, including Luxem- 
burg, was for May, 1895, 489,629 t., cf which 123,045 t. were forge 

ig and spiegeleisen, 42,870 t. Bessemer, 250,673 t. basic, and 
3,044 t. foundry pig. Output in May, 1894, amounted to 468,981 t. : 
in April, 1895, it was 470,420 t. From January Ist to May 
3lst, 1895, no less than 2,365,472 t. were produced, against 
2,177,149 t. for the same period the year before. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a fair attendance on ‘Change to-day. The demand 
for steam coal was steady with but little change in prices, The 
shipments for the week have exceeded those for the previous one 
by about 16,000 tons. Stems are well filled. There is still an 
upward tendency in the price of pitwood. A — quantity of 
iron ore continues to be imported. The Austin Friars, Reggio, 
and Woodlands have discharged cargoes at the Ebbw Vale 
Wharves, the Ocean and Clieveden at the Great Western Wharves, 
and the Farnley Hall at the Blaina Wharf. A healthy tone 
prevails in the Mpaapeliion trade. 

The Ethopia has been undergoing repairs by Mr. C. H, Bailey ; 
the Woolwich by the Newport Engineering Company ; the Umbilo 
and Avis by the Union Dry Dock Company ; andthe Blaenavon and 
Calliope by Mordey Carney and Co, 

Messrs, J, J. Cordes and Co., nail manufacturers, have recently 
been successful in securing a large shipping order which will 
enable their mills and forges to be well employed over a consider- 
able period. As an illustration of the expediency of removing 
pea se to Newport, we may state that the chairman of 
Nettlefolds, at their annual meeting, held at Birmingham recently, 
after declaring a a * per cent. dividend, made use of the 
following significant remarks :— 

‘In this respect the works which they were removing from 
Wellington, Shropshire, to Newport in South Wales, had been cf 
great, he might almost say of paramount importance to them, not 
only giving them a constant and uniform supply of wire, but being 
of great advantage to them in other respects, He had recently 





and allied trades. The slight improvement formerly ti 
has, on the whole, continued, and is not confined now to manu- 
factured iron only, but has extended to the raw iron branch, a 
feature which may be considered satisfactory, justifying the 
opinion that the revival is brought about more by ordinary than 
by speculative influences, 

A good activity is reported to be going on at the Silesian iron- 
works, orders having come in regularly upon the week ; but there 
is still no change for the better to be noticed in quotations, and the 
majority of the mills consider themselves fairly well cff if the 
prices they realise cover the costsof production. On the 10th inst, 
an explosion occurred in one of the large collieries belonging to 
Count Henkel-Dormersmark ; twenty persons lost their lives. 

On the Austro-Hungarian iron market business continues of 
hand-to-mouth tort ; especially the pig iron department remains 
but poorly employed, and current quotations leave no profit. Malle- 
able iron shows more life, and the mills producing girders and 
structural iron are fully, in some instances even vigorously, en- 
gaged. Unfortunately, foreign competition is increasing in 
proportion to the improved demand, and the best orders are very 
often placed with foreign houses. Official quotations have not 
alteved : since former reports. . 
There is still more quietness in the French iron trade than is 
approved of by both makers and buyers, Prices, on the whole, 
keep up well, especially in Paris a very firm tone has been notice- 
able lately. Girders fetch 160f. p.t.; for bars 155f. p.t. is paid. 
Plates show some improvement in prices, as well as in demand. 
The scarcity of orders for railway requirements is keenly felt and 








generally complained of. In the Department Nord a want of em- 





Looking at facts like these, and at the strength 
of the balance sheet, he thought they might face the future with 


absolute equanimity.” 

The general prices ruling to-day were as follows:—Coal: Best 
steam, 9s. to 98, 6d.; seconds, 83. 3d, to 8s, 6d.; best house coal, 
10s, 3d.; dock screenings, 4s. 9d.; colliery smail, 4s. 6d.; smiths 
coal, 6s, 6d.; patent fuel, 103. 6d. Pig iron: Scotch warrants, 
43s, 9d.; hematite warrants, 44s., f.o.b, Cumberland ; Middlee- 
brough No, 3, 35s. 6d. prompt; Middlesbrough hematite, 
42s, 44, Iron ore: Rubio, lls. 6d. to lls. 9d.; Tafna, 10s. 9d. 
to lls, Steel rails, heavy sections, £3 12s, 6d.; light sections, 
£4 5s, Siemens tin-plate bars, £3 18s.; tin-plate bars, £3 15s. 
a!l delivered in the district, cash less 24 per cent, Tin-plates: 
Bessemer steel coke, 9s. 6d,; Siemens, coke finish, 9s. 9d., 
ternes, per double box, 28 by 20c., 18s, 6d. to 21s, 6d. Pitwood, 
15s, 9d. to 163, London Exchange Telegram: Copper, £42 7s. 6d.; 
Straits tin, £62 5s, Freights without improvement, 


w d some tests at these works, and the quality of the metal 
was magnificent. 








Proressor Boys, Professor H. B. Dixon, Dr. Dupre, 
the Rev. F. J. Smith, and Professor Unwin, who have been re- 
quested by the Secretary of State for the Home Department to 
inquire into and report on the manufacture, filling, and use of gas 
cylinders, commenced their inquiry on Monday at the Home Office. 
Professor Unwin was elected chairman, In the afternoon these 


gentlemen visited Brin’s Oxygen Works. The any was resumed 
on Tuesday, and Mr, Coxeter, Mr, Joseph Ra 


ph, and Colonel 





Majendie laid their views before the committee, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 18th, 


CoNTRACTS will soon be placed for the construc- 
tion of three torpedo boats to make a er of 
26 knots, cost 150,000 dols., to be completed in 
fifteen months, The principal dimensions are: 
Length on water line, 170ft. ; extreme beam, 17ft. ; 
normal draught, 5ft, Gin. ; normal displacement, 
180 tons; indicated horse-power, 3200; twin 
screws, triple expansion engines, vertical inverted 
cylinder, direct acting triple expansion type, high- 
pressure cylinder, 144in. diameter ; d 3 
two; cooliog surface, 1280 square feet. Arma- 
ments: three torpedo tubes and mounts, four 
one-pounder rapid-fire guns, four automobile 
torpedoes, 600 rounds of 1-p a iti 

The iron trade is making rapid strides every 
week. Prices are improving under the placing of 
heavy orders, for all manner of work, from 
ordinary foundry casting to ship constracticn, 
‘be smaller industries are improving steadily; 
for instance, the carriage and wagon builders 
have been overrun with work and a goodly nu nber 
of orders have been declined. House building is 
very active. Hardware manufacturers and nail 
wabers are very busy. Pig iron production will 
soon reach 175,000 tons per week, and one has not 
to go far to find conservative men who predict 
the heaviest production ever reached before the 
close of the year, Southern iron was marked up 
two shillings last week. Billets have been quoted 
at 21 dols. Steel rails have been sold at an 
advance of 2dols. per ton. Manufacterers are 
anticipating higher prices, and the larger concerns 
which happen to be sold at a few weeks in advance 
are declining to quote prices or to take orders for 
autumn delivery at other than such prices as may 
be current at date of delivery. Not for three 
years has there been such a hope fal feeling in the 
iron and steel trades as now. Mach new work is 
being projected. Promoters are showing an 
anxiety to get contracts made before a swesping 
upward course of prices has set in. 














LAUNCHES AND TRIAL TRIPS. 





The turret-deck steamer Szottish Hero wes 
Jaunched from the yard of Messrs, William 
Doxford and Sons, of Sunderland, on the 20tb 
inst , having been built to the order of Messrs. 
MclIlwraith, McKacharn, end Co., London, 


Messrs. Flemiog and Ferguson, shipbuilders 
and engineers, Paisley, launched from their yard 
on Jane 26th, two steel hopper barges which they 
have built to the order of the Admiralty, and are 
a further portion of an order for dredging plant 
to be used in connection with ths improvements 
on Gibraltar Harbour. 

Oa Wednesday, 26th Jane, Lobnitz and Co., 

tonfrew, | hed a screw st for the United 
Steamship Company of Copenhagen. The vesse) 
will take a cargo of about 3500 tons, and is also 
provided with accommodation for a few passen- 

rs. The engine are triple expansion, and have 
en constructed by the builders Oa leaving 
the ways the vessel was named Alexandra by 
Miss Gertrude Haynes, of Cadiz. . 

Messrs. Harland and Wolff, Limited, success- 
fully launched the twin-screw steamer Georgic 
from the northern end of the Qu.een’s Island on 
last Saturday morning. The new vessel, which 
has been built for the Ozeanic Steam Navigation 
Company, and is intended to run in its cargo 
and live stock service between Liverpool and New 
York, is the thirty-fourth steamer constructed by 
Messrs. Harland and Wolff for the White Star 
Line, and the largest cargo steamer afloat, Her 
tonnage is about 6580 net and 10,000 gross 
She will be fitted for the accommodation of about 
900 head of cattle on the upper and bridge decks, 
and will, in addition, have permanent stalls of a 
most perfect kind fora large number of horses in 
the centre of the upper deck. The machinery 
for the vessel, which has been constructed in the 
engine works of the builders, consists of two sets 
of triple-expansionjengines of the most modern 
ty The vessel will be fitted throughout with 
the electric light. 

The C mntess of Morley, No. 156, was put upon 
her preliminary trial trip on Saturday, the 22nd 
of June, down the river Ribble to Lytham, and 
gave every satisfaction to the owners and builders 
attaining a high rate of speed. The engines 
worked without a hitch, and their performance 
was very creditable. The principal dimensions of 
the vessel are 87ft. long by 15ft. by 6ft. 9in., on a 
3ft. 6in, draught of water. The engines are com. 
pound, working at 120 1b. pressure, two sets— 
port and starboard—driving twin screws. Hull 
and engines were constructed under Board of 
Trade supervision, This vessel has been built for 
the Oreston and Turnchapel Company’s fleet of 
passenger steamers at Plymouth. The cabins are 
prettily painted in neutral colours, and the 
after cabin upholstered in crimson plush; the 
tables, &., of goon mahogany, and the 
floors covered with linoleum, e deck fittings 
and cabins, companions, &c., are of teak, and the 
finish throughout is of the best, The vessel has 
accommodation for about 300 passengers. The 
‘ nildere are Messrs, Allsup and Co., of Preston, 
Lancashire, 


Oa Thursday, June 20th, the trial trip of the 
fine steel screw steamer Ockenfels took place in 
Tees Bay. This vessel has been constructed by 
S'r Raylton Dixon and Co., Cleveland Dockyard, 
Middlesbrough, for the Hansa Steamship Com- 
pany, of Bremen, and will be commanded by 
Captain Hanssen, and is a duplicate of the s,s, 
Skinberger, lately built for the same company. 
Her principal dimensions are: Length, 352ft.; 
breadth, 44ft.; depth, moulded, 29/t. 7in.; and 
she has a deadweight carrying capacity of 5500 
tons. The upper decks are of teak, and the 
holds are divided by six water-tight bulkheads. 
Accommodation for the captain, officers, and 
engineers is placed amidships, the fittings being 
of the very best description. , The veesel is sup- 
= with all the latest appliances for rapid 
oading and discharging of cargo. Triple expan- 
sion engines of the latest design have been fitted 
by Messrs. T, Richardson and Sons, Hartlepool, 





with cylinders 25in., 39in., 67in. by 45in. stroke, 
A full speed ran of some hours’ duration was made, 
during which time the engines worked to the 
entire satisfaction of all on board ; the boilers 
steamed easily at 180 lb. pressure. The hull and 
machinery have been constructed under the 

rsonal supervision of Mr. D. Wulff, superin- 

ndent engineer to the Hansa Campany. This 
is the fifth steamer Sir Raylton Dixon and Co, 
have completed for the Hansa Steamship Com- 


pany. 

Oa Monday afternoon, Jane 24th, Messrs. Sir 
Raylton Dixon and Co., of Middlesbrough, 
launched the largest steamer that has yet been 
constructed on the River Tees, having a displace- 
ment of 11,000 tons, and a deadweight capacity 
of 7500 tons, with a speed of 12 knots per hour. 
Her owners are the well-known firm of Messrs, 
Lamport and Holt, of Liverpool, whose 
fleet of steamers trade from Live 1 to the 
West Coast of South America, Brazil, and River 
Plate, and to whom Messrs, Dixon delivered 
another steamer only a few months ago. The 
dimension of the present vessel are:—Length, 
425ft.; breadth, 514ft.; depth, 304ft She is 
ouilt to Lloyd’s three deck rule, and has also 
poop, bridge, and forecastle. Special arrange- 
ments have been made for the rapid discharge of 
cargo, and she is fitted with nine steam winches, 
working not only from the masts, but from 
standard derrick posts erected on deck, with 
hatches at the sides of the ship as well as those in 
the centre. Hor machinery, which is being con- 
structed by the North-Eastern Marine Eagineer- 
ing Company, of Wallsend, consists of a set of 
triple-expansion engines, with cylinders 3lin., 
49in., and 82in. diameter, haviog a stroke of 54in., 
with three large double-ended boilers working at 
180lb. pressure. The hull and machinery have 
been built under the supervision of Mr. Rassel, 
aaval architect to the owners, and Mr. Morrin, 
their superintendent engineer, respectively. Oa 
'eaving the ways the vessel was named the 
Cavour by Miss Raylton D:xon, the daughter of 


the builder. 

The s.s, Rotterdam was taken on her trial trip 
ff the Tyne on the 18:h inst. The Rotterdam 
is a vessel of the following dimensions :—360ft. 
long, by 46ft. 6in. beam, and 29ft. 4in, moulded 
lepth, built under the three-deck rule, on fine 
ines, by Palmer’s Shipbuilding and I-on Com- 
sany, Jarrow, for the American Petroleum 
Company, of Rotterdam and Antwerp, and con- 
itructed to the highest class at L!oyd’s and the 
Bureau Veritas, and intended for the oil bulk 
sarrying trade. The engines have cylinders 
28hin., 46in., by 75in, diameter, with a stroke of 
48in., supplied with steam from four single-ended 
soilers of large power. The vessel is schooner 
tigged with three masts and a long poop con- 
nected to the bridge, and, being fitted with two 
fannels, has a very handsome appearance, Besides 
the main engines, the vessel has very powerful 
oumps and pumpiog system capable of p erre 
ing 5000 tons of oil in ten hours, besides the usaal 
steam winches, windlass, and steam capstan aft. 
The vessel has been designed and supervised 
during building by Messrs, Flannery, Baggallay, 
and Johnson, of London and Liverpool. The 
vessel was loaded to her contract draught, and 
an the trial maintained an average speed of 
12 knots, the boilers proving of ample capacity to 
drive the engines easily at full speed. At the 
2onclusion of the full speed trial, progression 
trials and circular trials of an interesting cha- 
racter were made, The full-speed revolutions 
were 68 per minute, and the speed was tested at 
60, 50, and 36 revolutions respectively, the data 
obtained being extremely valuable on a scientific 
basis, as showing the comparative powers to 
irive a vessel of this form at varying speeds, 

Oa Tuesday, Jane 25th, Messrs. Furness, 
Witby, and Co., launched from their shipbuilding 
yard, at Hartlepool, a.large steel screw steamer, 
vuilt to the order of Mr. George Syd. Coram, 
of London. The vessel is a substantial type of a 
nodern cargo boat, measuring over 330ft. io 
length, and built throughout of Siemens-Martin 
steel. She has a large measurement and dead- 
weight capacity, and is built to the highest class 
at L'oyd’s. Every care has been taken in 
lesigning this vessel to make her as suitable as 
possible for the deadweight trade. The vessel is 
ouilt on the web frame system, with cellular 
double bottom all fore and aft, sub-divided at 
intervals, the after peak being also available as a 
tank, The main and fore holds are divided by 
iron water-tight bulkheads efficiently stiffened by 
an iron longitudinal division, The greater portion 
of the shell plating is in 24ft. lengths, and is 
efficiently backed up by strong, sectional framing 
to the top of the vessel all fore and aft, the 
topsides being extra thick to withstand the heavy 
Atlantic seas. The bottom plating is also thicker 
in way of the ballast tanks, to allow of the vessel 
lying aground whilst loading. Tne whole of the 
weather decks, tank top, floor plates, &c., are 
also of extra thickness, and the hatchways are 
large enough to take in the bulkiest cargo. 
Large winches to hatches, patent steam steering 
gear amidships, with hand gear aft, steam 
windlass, large donkey boiler, and patent stock- 
less anchors are fitted. The vessel will be ri; 
as a pole-masted schooner, and to make her 
available for bridge and canal work the topmasts 
are telescopic. The engines and boilers have 
been constructed by Messrs. T. Richardson and 
Sons, of Hartlepool, and are of massive design, 
with every provision for economical working. 
On leaving the ways the vessel was named Lady 
Farness by Mrs, Coram, 








BESSEMER STEEL IN THE UNITED StaTEs.—The 

roduction of Bessemer steel ingots in the United 
tates in 1894 was 3,571,313 gross tons, against 
3 215,686 tons in 1893, an increase of 355,627 tons. 
Of the total production in 1894, 1,664,954 tons 
were produ in the first half of the year, and 
1,906,359 tons in the second half. The largest 
production of Bessemer steel ingots yet attained 
in this country was in 1892, when 4,168,435 tons 
were made, The production of open-hearth 
steel ingots and direct castings in 1894, was 
784,936 gross tons, against 737,890 in 1893, an 
increase of 47,046 tons. The production of 
crucible steel ingots in 1894 was 51,702 gross tons, 
against 63,613 tons in 1893, a decrease of 11,911 





tons, 
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11,532. Heatine or Cootina of Fiuip3, T. Clarkson, 


* * 
* 


ndon. 

11,538. Samncie-sawinc Macuines, R. J. Alford and 
E. M. Wilkinson, London. 

11,534. Wire Rippies or Sreves, H. J. Hariison, 
Live: 1. 

11,585. PERFORATING APPARATUS, W. Gottwals, 
London. 

11,536. Gates, E. H. R Evans, London. 

11,537. Norg-Booxk, J. M. Landon, London. 

11,538, Cycte Hanpues, F. J. L. Cavanagh, London. 

11,539. Sparse Banoe for Currs, J. J. Adler, London. 

11,540. Etectraic Primer, The Morris Tube Ammuni- 
tion and Sifety Range Company, Ld, and A. J. H. 
Wyatt, London. 

11,541. BanpaGe or AppLtaNnce for Horse, &c., R. 
Bustin, J. R. McConnell, and W. Vanwart, London. 

11,542. Sirrino Macuovery G. H. Hadden. —(W. 
Oswalt, Germany.) 

11,543. Arti Fic:AL LirnoGRapPHic Stonzs, A. McLean, 
London. 

11,544. Insucator Arms for TeLeorapH Pores, &c., 
Bullers, Ld., and E. J. Chambers, London. 

11,545 Cycres, &., J. Wilson, London. 

11,546. OenamentaTion of Tissues, B. J. B. Mills.— 

(V. Crépet, France.) 

11,547. CoaTinc Strips, Wire, &c., by ELectro- 
DEPOSITION, The Cowper-Coles Galvanising Syndi- 
cate, Ld., 8S. O. Cowper-Coles and W. Routh, 
London. 

11,548. TeLerpHone Systems, J. E. Kingsbury.—(7h¢ 
Western Electric Company, United States.) 

11,549. TeLepHone Systems, J. E. Kingsbury.—(7he 
Western Electrie Company, United States.) 

11,550. Automatic LicuTine for Gas Stoves, W. J. 
Gurd, London. 

11,551. GrapuaTeD Grass Measures, J. Dowell, 
London. 

11,552, AtracHMENT for Ink Borrties, &c., L. H. 
Thomas, London. 

11,553. Frre-arme, T. Perkes, London 

11,554. Mup Guarp for Bicycizs, &., J. Hebble- 
thwaite, London. 

11,555. ELEcTRIC APPLIANCE for Doors, 8. Cambie, 


O. 


n. 

11,556. Non-sLippinG OveR-sHOE, I. A. Cumming, 
Londop. 

11,557. Cuurwine Apparatvs, J. Savory, London. 

11,558. Tzz Junction Pips Crips for Etectric Mains, 
E. Mercer and J. J. . London. 

11,559. ApsustmeNT for Swinornc Mirrors, B. Rich- 
ards, London. 

11,569. Etecrric Mars or Conpuctors, J. G. W. 
Aldridge, London. 

11,561. Vessers, ©. H. Keats London. 

11.562. Cycte Rims, J. Cottrell and W. Heatley, 


ondon. 
11,563. Strpine Sasues for Winpow Frames, A. Tog- 
W. H. Windeatt, and C. L. F. Wippling, 


London. 
11,564. Brakine the WHeets cf Cycies, C. Corder, 
London 
14th June, 1895. 


11,565. Comn-FREED Gas Meters, G. Wadsworth and 
8. W. Liddle, London. 

11,566, Sturraxc - Box for Reciprocatinc Rops of 
Steam Excrngs, &., E. E. Sale, Longport. 

11.567. Boots and SHors, W. H. Stevens and F. F. 
Swain, Leicester. 

11,568. Drain Piper S10pper, M. Syer, London. 

11,569. Direct-actine Steam Pumps, J. Weir, Glasgow. 

11,570. Macuriygs for PLanine or Cuttine Stones, &c., 
B. Johnson, Keighley. 

11,571. Water Pipes, W. Snelgrove and R. F. Goyne, 
Birmingham. 

11,572. AppaRATuS for ADVERTISING, W. Quine, jun, 
Liverpool. 

11,573. Coin - sorTING Apparatus, Hanmer’s Coin 
Sorter Company and H. W. Hanmer, Liverpool. 

11,574. Surps’ Sipe Licuts, R. Brown, Newcastle-on- 
\yne 


11,575. ‘SusPENsoRY Banpace, W. Furness, Halifax. 
11.576. Macuines for WasHixe CLotses, E. White, 


Halifax. 
11,577. Ewr:carmse Coat Gas, R. G. Shadbolt and J. 
W. Broadhead, Halifax. 
11,578. Saarr Bracket for Roap Rotuers, J. H. 
Mann «nd 8. Charlesworth, Leeds. 
“= Mertat CusHion for Batt Games, W. Moffatt, 
troud 


ud. 

11,580. Mztraop of Ventine Casks, R. L. Craven, 
King’s Lynn. 

11,581. Raisinc Lamps on SicNa.-Posts, F. G. Lynde, 
Manchester. 

11,582. SELF-acTING MoLE3 and Twiner3, J. Clegg, 
Manchester. 

11,583. Lamps, H. B. Barlow.-(E. Miller, United 
States. and F. T. Williams, 

11,584. CorrEE Roastinc MAcuHINE, &c., J. Wastall, 
London. 

11,585, Fastentnes for Buixp Corps, J. Robertshaw, 
Manchester. 

11,586. Tires, H. L. Doulton and A. J. Smith, 
London. 

11,587. Cycies, F. E. Jones, Birmingham. 

11,588. Botts for Locks, H. Dews, Birmingham. 

11,589. WasHino Macuings, A. J. Hiatt, London. 

11.590. WATERTIGHT COMPARTMENTS for Boats, 
Bennett, London. 

11,591. Bortar Furwaces, Agar, Cross,and Co.—(E. 
Stinton, Argentine Republic.) 

11,592. Strainer Sink, C. B. Broad, London. 

11,598. Tcpes for PyeuMaTiIc TrrEs, J. Moseley, Man- 
chester. 

11,594. TELEPHONE Fittincs, M. Binswanger and F.G. 
Bell, London. 

11,595. Composition for Piastic Arts, J. L. Rawbon 
acd the British and Foreign Patent Syndicate, 
Manchester. 

11,596. Lanpina-nete, W. Northeast, Sheffield. 

11,597. Kircuen Rancgs, R. G. Chambers and J. 
Payne, Sheffield. 

11,598. IncrEasinGc the Rotation of Geara, W. 8. 
Simpson, London. 

ee the Tips of Cicars, F. J. Measures, 

mdon. 

11,600. Cottar-stup, M. Law, London. 

11,601. SasH Fastener, M. Law, London. 

11,402. Prayine a Game of Cuance, A. J. Boult.—(R. 
Schneider, Belgium. 

11,603. WaTEaPROoF Garments, P. H. Davy, London. 

11,604. Biiyp Furniture, L. Gunn, London. 

11,605. Burxp Furniture, L. Gunn, London. 

11.606. Power Presses for Soap, A. F, and A. G. 
Beyer, Birmingham. 

11,607. RarLway CaRRIAGE Door Locks, J. J. Adler, 
London. 

11,608. Cuanoinc Boxes for PHoTogRAPHIC CAMERAS, 
W. Stanbury, London. 

11,609. PLovexs, W. B. Williams, London. 

11,610. Lire Savine Device, W. P. Thompson.—{Z. 
Klima, Austria.) 

11,611. Rotary Motors, J. Farcot, London. 

11,612 Apparatus for Drivine Rotary Morors, J. 
Farcot, London. 

11,618. ALIMENTARY LiquiD, J. H. Hooker, London. 

11.614. PortaBLE Fountains, W. Souter, Birming- 


11,615. Har Prxs, C. H. Burkhardt, London. 





R. 





11,617. Coin-rrezD Apparatus, G. D. Melven, 
ndon. 

11,618. Toys, E. A. Jeffreys, London. 

11,619. Prorectinc Pszumatic Tires from Punctur- 
ino, E. W. Brown and A. Calder, London. 

11,620. Borne or Daritiinc Macuives, J. Hardman, 
London. 

11,621. Free Boxes for Borers, F. Trigallez, London. 

11,622. Manvracture of ART.FICIAL Stone, G. de 
Bruyn, London. 

11,623. MANUFACTURE of FLoor Coverines, C. H. M. 
Lyte, London. 

11,624. Foor Warmer, A. Bascary, London. 

11,625. ATmospHeRiC Gas Burners, H. E. Moul, 
London. 

11,626. CanpLe Lamp3 fur Carriages, G. Templeman, 
London. 

11,627. Cycies, C. Guattari, London. 

11,628, Sportive Ammunition, W. Hope, London. 

. A New Game, P. Williams, London. 

. Buttons, J V. Pilcher, London. 

. Portapve Cuarrs, C. J. Pinnell, London. 

11,632 Printina of PuotooraPHic Neoatives, U. W. 
R. Campbell and F. N. Albany, London. 

11,633. Caitinc Roses, C. W. R. Campbell, London. 

11,684. Propocinc Emrossep Letrers, A Martyn, 
London. 

11,635. Ex1ractine VoLaTiLe Matters, R. Haddan.— 
(A. H. Gouts and E. I. Mare, France.) 

11,636. MECHANICALLY ANNOUNCING SratTione, F. 
Zillger. London. 

11,637. KospEeRGARTEN ScHooL, Appiiancis, W. M. 


orris, London. 

11,638. Skates, J. Johnson and T. Brightman, 
London. 

11,639. Wispow Sacues, J. J. W. Lewis, sen., and J. 
Lewis, jun , London. 

11,640. Rotary Enoines, A. Kossuth, London. 

11,641. EvecrricaL ALarums, H. Laville and J, 
Plisnier, London. 

11,642. Derectine the Posit.ox of Fracments of Merat, 

W. 8. Pratt, London. 

11,643. STRAIGHTENING WHALEBONE, J. Rose and J. 
Duggin, London. 

11,644, Mettine Pot Mecuanism, The Linotype Co. 
Limited.—(P. T. Dodge, Onited States.) 

11,645. Moutps of Linotype Macuines, The Linotype 
Co., Ld.—(0. Mergenthaler, United States.) 


15th June, 1895. 


11,646. Kwittep ArTicLEes, W. J. Ford, Leicester. 

11,647. Sorp.yinc Horses with Foop, H. R. J. Denton, 

London. 

11,648. Boat Lowerinc Apparatus, T. A. Kennedy 

Liverpool 

11,649. ADVERTISING on STATIONERY CaxbINETS, J. 

Pugsley. Bristol. 

11.650. EARTHENWARE Pipe3, A. and T. E&abine, 
Derby. 

11,651. Or Can, F. R. and J. Hodges, Stroud. 

11,652. CasH ReocisTeRInc MEcBAnisM, W. Stevens and 

T. Shaw, Birmingham. 

11,653. Race Starter, D. Lewis.—(J. Lewis, 
Zealand.) 

11,654. Hostzry Macuinery, T. Dudley and A. King, 
Nottingham. 

_ Construction of Riprxe Sappxes, KE, K. Mason, 


New 


am. 

11 656. ManvractureE of Door Knoss, J. J. Sumner, 
Birming! " 

11,657. SkaTE with Automatic FastTenixe, H. F. 
Morsbach, Belin. 

11,658. BAKER’s Hor Arr Oven, M. H. Hurrell, Kent. 

11,659. ELements for Secoppary Batrerizs, J. T 
Niblett, London. 

11,€60. Woven Daivixa Be cts, J. C. Fishor, Man- 

chester. 

11,661. Removine Buas from Woot, F. J. Abbott, jun, 
Manchester. 

11 662. AERATED Water Berrte Corks, A. §. Ccff, 


lin. 
11,668. ManHoLe Docrs for Cy.inpers, J. White, 


Glasgow. 
11,664. CuTtisc Corss, R. Katz and F. Miiller, 
Aix-la-Chapelle 
11,665. Pennotprrs, R. Katz and F. Miiller, Aix-la- 
Chapelle. 
11.666 Seapes and Dicoinc ImpLements, W. David, 
London. 
11,667. Typewriters, H. Huber, London. 
11,668. CHimneys for Gas Buaners, C. F. Botley, 
London. 
11 669. ArpLyinG Pots to Boors, &., L. Meyrick, 


mdon. 
11,670. Water Evprry, T. Gilloch ard H. Pyle, 


mdon. 
11,671. Srramszr for Berek Enouyes, A. Balchin, 
London. 

11,672. Positive Licutnixe Conpuctor, J. G. Vine, 
mdon. 

11,678. Boox Szwinc Macumr, I. Nasch, London. 
11,674. Couptinc for RatLway VeEHIcLEs, Jd. T. Roe, 


London. 
11,675. Locxina Taps, R. E. Nicholson and H. West, 
London. 
11 676. SNatcH Buock, W. Lengfield, C. F. Ward,.and 
G. H. Wise, London. 
11,677. CarriacE, G. G. Rawll, London. 
11,678. Fitters, A. J. Boult.—(C. Robert, Belgium.) 
11,679. MourH HaRmonicons, A R. Breinl, London. 
11.680. Makine ALKALINE Metats, W. P. Thompson, 
Liverpool. 
11,681. OiLers, W. P. Thompson.—(W. Eonegger and 
A. Maaler, Austria ) 
11,682. PonrmantEavs, W. P. Thompson.—(U. Maghelli, 
Italy ) 
11,6:3, Lapigs’ Watst Betts, &c., B. I. Milligan, 
Manchester. 
11,684. Borion ATracBMENTS, O. Tyler, London. 
11,685. Encravine Process, J. Warlow and C. sureties, 
London. 
11,686. Courtine of Raitway Vegicies, G. W. Mocn, 
London. 
11,687. Removine Deposit from GuLtys, 8. Willoughby, 


mdon. 
11,688. Kitws, A. W. Lundberg, J. O. Hallgreu, and 
V. F. L. Smidth, Copenh»gen. 

11,689. Draveut Conpuits of Borers, W. Schmidt, 


ll 600. ‘Pameme Sawpvust into Biocks, R. Arnold, 
11,691. — Carpets, T. F. Naylor and A. Naylor, 
11.692. ‘Maame Carpets, T. F. Naylor and A. Naylor, 
11,693. — &e., T. F. Naylor and A. Naylor, 


mdon. 

11,694 Cocks, B J. B. Mills.—( Messrs, Thevenin Freres 

and Cie., France.) 

11,695. Dowex for Cakr WHEEL FELLOEs, R Storey, 

Lond 

11,696. 
Lo 


mdon. 
11,697. Hoistrse and Lowerine Apraratus, W. W. 
Hulse, London. 

11,698. Mintinc and Borne Metats, W. W. Hulse, 
London. 

11,699. BicyctE3 and Tricycies, R. W. Brownhill, 


on. 
Bortnc and Tornino Macuines, W. W. Hulse, 


on. 

11,700. ALTERNATING CcRRENT Macuings, W. C. John 

son and L. J. Steele, London. 

11,701. Syrixces, H Jahn, London. 

11,702. OrsTMENT or Bata, W. Potts and T. J. Wateon 

London. 

11,703. Grvixse Warnine of Escapep Gas, R. Haddan 

—(J. Serra and Co , Spain.) 

11,704. Szcurine the Lips of Boxes, H. Freyberger 
London. 

11,705. Sprxvies for Sprsninc Macuines, H. H. Ham, 

di 


ndon. 
11,706. Frames of UmBRELLas, 8. Learoyd and E. A. 





11,616. TrottEy Potes, L. C, Seelye and G. W, Burn- 
ham, London, 


Bluemel, London, 
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11,707. CanriaGE Wuex1s, E. E. Picard.—(4. Ducasble, 
France.) 


" 17th June, 1895. 
11,708. ELecrricaLty ConTROLLED Switcuss, R. 


, London. 
11,709. Steam, Air, and Gas Enornes, J. T. Hewitt, 


on. 
11,710. Paver Fixes, &c., W. L. Smith, Birmingham. 
11,711. Mourspreces of Cicakerres, R. Harmer, jun., 


mn. 

11,712. Borise Cueck, A. B. Sykes, London. 

11,718. Lastrxe of Boors and Suors, F. F. Swain and 
W. H. Stevens, Leicester. 

11,714. Bicyotes, Tricycres, &c., W. J. Redford, 
Manchester. 


11,715. Hat Guarp, A. Donald, London. 

11,716. eee ee Patrerns, J. E. Bedford and 
c.8 (0! a 

11,717. Krrowex Ranags, F. Smith and §. H. Smith, 


chester. 
11,718. Mup Guarp for Bicycies, &c., H. Bardsley, 
Manuches' 


11,719. ReouLatinc Temperature, F. Watson and 
Albert Holden, Roch 

11.720. Sarery Davices for Lirts, &c., J. T. Clifton, 

on, 

11,721. Avromatic Haviixa Cups, M. Garthorn, 
Durham. 

11,722. Water Piprs T. L. Phipps, Birmingham. 

11.728. Construction of VeLocipepes, &c., W. Watt, 


iW. 
11.724. AtracumMenT for TrLescopms, A. Newey, 
Bi 


rm . 

11,725. Stoppinc Mecuanicat Stoxers, J. 8. Grim- 
shaw, Halifax. 

11,726. Burner for Sprrit-cas Incanpgscent LicHt, 
A. Perlich, Berlin. 

11,727. Upper Suirts, P. Monti and I. Frisch, 

Berlin, 


11,728. Gatvanic Batrertes, W. Shaw, Glasgow. 
11,729. VentrLaTine Hovses, W. Shaw, Glasgow. 
11,730. Dump Betts, C. Rehse, don. 

11,731. Jomsts for Faamework, C. Hames, Newcastle- 


on- 

11.782. Construction of Fenpers, G. J. Duval, T. H. 
Lawton, and F. H. Young, Birmingham. 

11,733. Fisnine- Bac, 8. Alcock. —(J. Sackreuter, 
Germany.) 

11,734, Humipirrers, J. Wallace, Manchester. 

11,735. Cut-orF VaLves for Steam Enaines, T. Lees 
and R. . Manchester. 

11,736. Fur. Economisers, I. M. Berry, Eccles. 

11,737. ToE — for Pepats of Bicycixs, J. Hawnt, 
jun., 5 

1788" Piston Vauves, G. Taylor, jun., Glasgow. 

11,739. Doorn Hotper, J. Cotter, Cork. 

11,740. FasTENING F. G. Lynde, London. 

11,741. Cooxine Stoves, F. 8S. Rippingille, London. 

11,742. Oven for Dryme, &c., D. Grove, London. 

11,748. Boox Hoxpers, W. T. J. Parkes, London. 

11,744. Vewritation for Pustic Buitprnes, W. J. 


Green, Sudbury. 
11,745. Bicycie Brakes, A. E. Webster, London. 
11,746. Castors, R. G. Evered and E. Phillips, 


11,747. Drawine Pens, A. Bull, London. 

11,748. TeLzrnones to Erecrric Bett Systems, F. 
Hodgson and G. A. Edwards, London. 

11,749. Motions of Looms for Wravine, F. Wadding- 


nm, London. 
11,750. Arm Guns, W. P. Thompson.—(7he Firm of 
Mayer and Grammelsbacher, Germany.) 
11,751. Stick and Umprerta Stranp, J. O. Tonkin, 
London. 
11,752. ELtecrro Deposition of Goip, E. Andreoli, 


on. 

11,758. Castors for Caarrs, C. H. Stanbury, London. 

11,754. New System of Apvertisinc, C. de C. de 
Grinchamps, London. 

11,755. Brakes for Verocrpepss, A. I. Fear, London. 

11,756. Brakes for VeLociprepes, A. I. Fear, London. 

11,757. CHemicaL Compounps, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

11,758. Opricat Devices, C. D. Torre and F. Mancini, 


mdon. 

11,759. OpricaL Devicss for ApverTisinc, W. Fuller, 
mdon. 

11.760. Or Enotnes, T. Hawkins and F. O'C. Prince, 


London. 
11,761. Curtinc Woops for Burtpers’ Latus, A. Fraser, 
mdon. 

11,762. Macuinery Bective, E. Hérissé, London. 

11,768. Copper Utensits, O. Imray. —(E. Martin, 
France.) 

11,764. DrrFeRENTIAL Putiey Biocks, M. Kohn, 
London. 

11,765. Frrevicnter, 8. Schréder, London. 

11,766. Cornriers’ Biack, H. H. Lake.—(F. Rosé and 


Co., Germany.) 

11,767. Vaporisinc Burner for Om, J. Barany and 
J. Mticke, London. 

11,768. Devices for Courtine Bicycues, T. 8. Taylor, 


ou. 
11,769. Lamp Rervecrors, H. F. Wehrfritz, London. 
11,770. TELEGRAPHIC TRANSMITTERS, A. J. Boult.—(C. 
iro, United States.) 
11,771. Horse Hircermsa Devices, U. E. Miller, 


on, 

11,772. Divine Apparatus, J. and G. Day, London. 

11,778. Dust SeparatTine Apparatus, W. Neeves and 

Pochin, London. 
11,774. Garrers or Spats, W. G. Symes, London. 
a Lanterns, W. Binder, E. von Hohenstreben, 
on. 
11,776. WarerPrroor Coat VENTILATION, B. Abrahams, 
on. 

11,777. ConstTRUCTION W. E. 
Bussey, Londoa. 

11,778. ATracHMEentT for TosuLaR Upricuts, W. A. 
Li phard, London. : 

11,779. Or, Exorves, J. E. Weyman, London. 

11,780. Gaver for Fivcer Rixos, with Saow Carp, 
&c., W. B. Robbins, London, 

11,781. LeatHeR Mat, C. Hopkins, A. Hopkins, and 
G. Odlum, London. 

11,782. Fastener for Winpow Sasugs, &c., C. Dargie 
and 8. Cooke, London. 

mt AceTyLinE Gas Lamp, F, Rossbach-Rousset, 


of GoLtr CARRIERS, 


mdon. 
11,784. Curtrxc-ovt, StiTcHING, and TACKING MACHINE, 
M. Von Laaba, London. 
11,785. SHezp Die and Dressinc for Hines, G. R. 
Morrison, London. 





11.786. PotysutpHipes of Porassium and Soprum, 
B, Von Schenk, London, 
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11,787. Prain and SxHapep S#arrs and Tuses, P. 
ease, on. 

11,788. PataTaBte Ors, F. J. White, London. 

11,789. ANARESE, or a GAME of Attack and Dsrence, 


. . on. 
11,790. Dust SzpaRraror, E. E. Jelly, Leicester. 
11,791. Water-cavcz Giass Protector for Stream 

iLERS, 8. G. Dyer, London. 
11,792. Bett-pRiveN WHEELS and Putieys, W. Gumb- 
ley, London. 
11,793. Borger, Fryer, &c., for Cooxine Fisn, K, 
Richarts, London. 
11,794. Borrom Rius of HoLtow Vessx1s, A. H. Davies, 


ndon. 

11,795. Cropprnc Macuine3 for Textite Fasrics, H. 
Smith, Sheffield. 

11.796. Roxsmve or CLEansinc Borties, J. B. Wagner, 


vel 1. 

11,797. Raserr Apparatus for Usk in Coi.isions, G. 
Kimmich, Liverpool 

1,798. Mixers for Sewage Stupce, W. Warner, 
Nottingham. 

11,799. Cyciz Brakes. D. Foulis, Manchester. 

11,800. Non-RETURN VaLves, J. G. A. Kitchen, Man- 


ester. 

11,801. INcanpEscent Lamp Rercectors, 0, Darrah, 
anchester. 

11,802. Ratsinc Sunken Vessgrs, A. G. Midford, 


Ww. 

11,808. Type-writmxa Macuines, R. A. Sloan.—(7. 
Cahill, United States.) 

“— Sars Guarps, W. Shillcock and A. Smith, 


ing! le 
11,805. Packrye Cases and Cans, T. Smith, Birming- 


m. 
11,806. Mryinc Macuines, J. A. Wiggs, jun., London. 
11,807. Driver's Communication, J. Curran, London. 
11,808. SELF-aDyusTINe Window Butyp, Xc., J. Hunt, 

London. 
11,809. Means for Hotpina Doors, J. Hunt, London. 
11,810. CentrirucaL Lusricator, G. Barker. —(¢C. 
Heinich, United States.) 
11,811. Device for Cizaninc Winpows, E. H. Arnot, 


asgow. 

11,812. Dust-prorector for Buinps, E. H. Arnot and 
. M. Arnot, Glasgow. 

11,813. Mectine Frrnaces, 8. T. and C. H. Wellman, 


London. 

11,814. Cooxinc Stoves, W. Shand, Glasgow. 

11,815. Bunses Fiame, J. B. Terrace, Brechin. 

11,816. Closing MingRAL Water Botties, W. Cook, 
London. 

11,817. InpicatTine CURRENT Frequency, A. Campbell, 

London. 

$18. Mgasurine Device, L. and V. Konopinski, 

London. 

11,819. Manuracture of Cement, W. W. Martinson, 
London. 

11,820. INcanpescent LicutTinec, H. Gardner.—{The 
Society Francaise de L'Heliogene, France.) 

11,821. Separatine Gecatine Coatines, J. B. B. Well- 


11 


gton, Elstree. 
11,822. Cak, A. Guillaume, London. 
— SECURING ARTICLES in SHow Caszs, A. H. Try, 
ndon. 
11,824. Pwzumatic Trees, F, J. Osmond, Birmingham. 
11,825. Trmamtne Box Epcrs, H. W. Morgan and C. 
M. Loring, London. 
11,826. ANTI-FRICTION or ROLLER Bearines, W. H. 
Wright, London. 
11,827. Devices for Fittinc Borris, &c., G. Gross, 
London. 
11,828. Fastener for Securine Rvas, 8. B. Donchian, 
London. 
11,829. Brr for Openrna the Moutus of Horsgs, H. G. 
B. Smith, London. 
11,830. FiLavourmne Extract for Liquips, A. J. Boult. 
J. F. Theurer, United States.) 
11,831, Car Fegepers, A. Decker, London. 
11,832. Szconpary Barrerigs, A. J. Boult.—(N. H. 
Edgerton, United States.) 
11,833. Nut Locks, F. Comminge, London. 
11,834. WATER-SPRAYING APPARATUS, &c., H. Gumtow, 


London. 

11,835. Can Couriers, A. J. Boult —(C. A. Tower, 
Onited States.) 

11,836. Distnrgorator for Waste Cicaretres, A. B. 

ell, Cornw: 

11,837. Speep Gear, J. F. C. Abelspies, London. 

11,888. Apparatus for Horpina Maps, E. Edwards. 
—W. Hartmann, Germany.) 

11,889. CiysTeR-ENEMA, J. Williams, Cardiff. 

11,840. Sprsninc Macuiyes, J. Good, London. 

11,841. Wrapprnc Newspapers, H. E. Newton. 
—({R. Hoe, United States.) 

11,842. Rugostats and Circuit ConTRoLuer, P. A. 
Newton.—(C. Willms, Unite! States.) 

11,843. Manvractore of Dry-sturrs, H. E. Newton, 
— (The Farbenfabriken Friedrich Bayer and Co., 
Germany.) 

11,844. Comprnation Locks for Sares, B. Tropus, 
London. 

11,845. Boots and Sxozs, G. J. W. Naylor, London. 

11,846. Boat-Lowrrinc Apparatus, H. Mullens and 
A. Lewis, London. 

11,847, Jatovste Buips, G. Hughes. — ((. F. 
Duff, Jamaica.) 

11,848. Utizisation of CompustiBie Gas, H. H. Lake. 

EB. N. Dickerson, United States.) 

11,489. Brush Wipers, H. H. Lake.—(F. L. Clarie, 

nited States. 

11,850. Ripine Hast, A. B. Galloway, London. 

11,851. Bicycizs, L. Barnes, sen., and C. O. Barnes, 


London. 

11,852. Fixmise Hawptes, J. W., F. E., and G. H. 
Sankey, and J. Titley, London. 

11,8538. Toot for Stoppina Bortties, R. A. Hall, 


ndon, 
11,854. Inner Topes of Fuet Economisers, Sir E. 
Green. Bart., London. 
11,855. BicycLe Hasits, H. Luey, London. 
11,856. Hanp SicNauinc Lamps, C. J. Davis, London. 
11,857. Toy, F. A. Mills, jun., London. 
11,858. Mowery Cuanaine Macuine, H. M. Sturgis, 


London. 
11,859. Fare Box and Coance Maker, H. M. Sturgis, 


mdon. 

11,860. Smoxina Pipe and Ovtrit, M. 8. Mohidin, 
London. 

11,841. Propetiine Venicies, W. P. Thompson.—( JM. 
D. Espino, India.) 

— Sprinos or Sprina Devices, W. Hall, Liver- 


pool. 

11,863. Brake SHor, H. Bussing, Liverpool. 

11,864. Erecrric Storace AccumMULATORs, P. Ribbe, 
Liverpool, 





11,865. Reoisterinc Apparatus for Liquips, H. 
Oehms, Liverpool. 
11,866. WATER SERVICE Stop Cooks, &c., T. Hibbert, 


don. 
a =e Maxine Kyire Biapgs, J. C. and J. B. Bouché, 


on. 
11,868. Burron Sewrne Macuinsg, F. A. Wing, London. 
11,869. WickLEss PetroLeum Stove, C, Ostlund, 


ndon. 

11,870. Rarrway Cuarr Keys, T. R. Freeman and W. 
P. Hadley, London. 

11,871. Automatic Grip Putteys, N. Gherassimoff, 
London. 

11,872. Harvesters, A. C. Bamlett, London. 

11,873. Frames for VeLocipepss, J. Y. Johnson.—(C. 
Gerhardt, Fraace.) 

11,874. Stoves, T. Bolas, A. Smith, G. Kamensky, 
London. 

11,875. Unicyores, E. N. Higley, London. 

11.876. Recorpine Stratisticat Facts, J, N. Gunn, 
London. 

11,877. Traps for Ransits and AnmmaLs, W. Snelling, 
London. 

11,878. Krnetoscopsr, A. C. Smart, London. 

11,879. FricrionaL Driving Gear, C. Seybold, 
London. 

11,880. Carrringr Hoipers, R. F. Walker, London. 

11,881. Horsesnoe;, F. 8. Perkins, London. 

11,882. Boots, H. Bartz, London, 

11,883, PERMANENT Way, L. Golder, London, 

11,884. ProvectiLes, E. M. Johnson, London. 

11,885. THREAD Packaces, B. L. Armstrong, London. 

11,886. Przumatic Pontoons Froritia, J. J. Mather, 
London. 

11,887. INcanpEscenT IrRaApiAToR for Gas, H. Gard- 
ner.—(The Société Francaise de L' Heliogene, France.) 
11,888. Apparatus for CHarainc Gas Retorts, W. P. 

Gibbons and G. B. A. Gibbons, Birmingham, 
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11,889. Jorntine the Raits of Raitways, J. 8. Holme 
and F, B. , Manchester. 

11,890. AnTI- FRICTION DustT-PRooF Berarinos, E. 
H ventry. 

11,891. Fasteners for Lapies’ Hars and Bonners, 
C. Merington, London. 

11,892. Hanp-Feep Lamp, C. M. Hepworth, London. 

11,893. FALsE REVERSIBLE Currs, R. Pickwell and J. 

L. Kerpen, Cardiff. 

11,894. Goup-savine Macurng, F. 8. D. Scott, London. 

11,895. Unexerestve Cone Lamp, A. Fitton, Man- 
chester. 

11,896. VerTICALLY Siipinc Winpow Sasues, C. A. 
Monday, Croydon. 

ne. Meta.iic Epornos for Parer, M. Heinemann, 


11,898. Steam Ewsoines for Winpinc Porposss, B. 
Woodworth, Staffordshire. 

11,899. Rourpasouts, R. Greensmith, Manchester. 

11,900. SMoke-consumineG Apparatus, R. Haddon and 
A. Clayton, Halifax. 

11,901. Betts for TrRansmittine Motion, J. Craig and 
F. W. Walker, Manchester. 

11,902. Lamp Wicks, A. T. J. Cutmore and H. Neale, 


mdon. 
11,903. Propucine an Optica Ixivusion, G. Rignall, 
ndon. 
11,904. ConverTIBLE Pipe Wrescn, W. M. Trousdale, 
te. 


Harrogate. 

11,905. TREATMENT of Grounp Stags, C. H. and A. W. 
Langdale, Newcastle-on-Tyne. 

11,906. Brakes for Cycres, D. M. Taylor, Chapeltown. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette, 


532,831, Srzam Generator, J. B. Solignac, Paris, 
France.—Filed July 12th, 1894. 

Claim.—In an instantaneous steam generator, the 
combination of a flasher producing a series of steam 
emissions in quick succession, feed boiler placed at a 
higher level than the flasher, and supplying the same 





[532831] 























with fluid, in combination with a steam atomiser so 
regulated as to introduce into the flasher in the form 
of a spray quantity of water and steam fcr each emis- 
sion, substantially as described. 


532,849, VaLve for Gas Enoines.—S. Vivian and F. 
a Rider, Fort Wayne, Ind.—Filed January 10th, 
1894, 

Claim.—(1) In a mixing and governing valve for gas 

gi the combination with a casing and a valve 
seat, having gas and air inlets, of a valve adapted to 
close said gas and air inlets, a chamber in said valve 
adapted to conduct air and gas to the interior of the 
casing, and means for controlling the action of said 
valve whereby to regulate the simultaneous admission 
of air and gas to the interior of the casing above the 
valve, substantially as set forth. (2) The combination 
with a casing, a valve seat therein having gas and air 
ports alternately arranged in a circle and a spindle, of 

a valve adapted to move up and down thereon, said 

valve constructed to cover these ports, it being located 

sufficiently far from the spindle and the inner wall of 
the casing, so that spaces are formed for the passage 
of air and gas at each edge thereof, substantially as 
set forth. Os a mixing and gos valve for 
gas engines, the bination with a casing, a valve 
seat therein having gas and air ports, and a spindle, 
of 2 valve adapted to move up and down upon the 
spindle, said valve removed a distance from the 
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spindle and having its face constructed so that th 
and gas will pass into the chamber above the = 


y 









directly by way of the outer edge, and also by way of 
the inner edge of the valve, substantially as set forth. 


532,838, Evectric Wetpinc Apparatus, F, Thomson, 
Lynn, Mass.—Filed August 13th, 1889. 

Claim.—In a welding or metal working apparatus, a 
source of constant average current and a series of pairs 
of terminals for holding the piece or pieces of metal 
to be operated upon suitably placed in a circuit with 
one another between the terminals of the source, in 
combination with independent current varying or 


[532838] 





graduating shunting switches, one for each pair of 
terminals, each adapted to be thrown from one 
extreme position to the other without interrupting 
the circuit through the piece or pieces which it directly 
controls, whereby the control of the intervals and 
extent of heating for any piece or pieces may be 
obtained without affecting the heating of other pieces 
in series therewith, 


532,856. Mutti-cytinper Enorye, L. C. Worron, 
Hartford, Conn,—Filed October 4th, 1894. 
Clain.—In a multi-cylinder engine, the combination 
with the main shaft, of a rocking beam or crosshead 
in operative connection with said shaft, means for 
connecting said crosshead with the pistons of the 
engine, a main pivotal bearing for the crosshead and 
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having its axis in line with the axis cf said shaft and 
adapted to{partially supportZsaid crosshead, and cross- 
head-supporting means independent of said bearing 
and age bem to form the main support for the cross- 





head, whereby the friction at said pivotal bearing is 
reduced to the minimum, substantially as described, 
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